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JE7t Can I Use Python 3? A] AR VRIRHR BN A2 15 & W5 B5 1R 5K F Python 3 -
i3 b

U5 [RIf SZF#Python 2.6 ~ 2.7fIPython 3 ISR E 2B W RER - ZETHSEE, BURTIRITRE HIFRIE
B o SRR T, Mo R B A U T BT SERE
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Y NMTHE Python HIBHE, JBE AXUOUEWE X THRIEES, FBRHIECPythonSCE - Python SEFR L& —1
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P APy thon 5 #R 2 CEEINAYT, K9 CPythonZ K5 % L3 -
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PyPy f£RPythonSEIRFf#RESS . RPythons/EPythonf) ¥4, BAWSEM - X MREES T R AT
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PyPyH) BV IR mERERIRINS , S KRB A IRSF 5 CPythonZ % SLIRHIAR A E -
RIS S B CPythonfUIBHIMERE, PyPy([EF—il. AE—FEMIAEMET . HHI% HLCPythonR5fELL L -
PyPy3Z#§Python 2.7 PyPy3 !, HAI4b Tbetalft B, 3 ##Python3-
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Jython f&Pythonf) 7 —FSLHL, E & EPythoniS SR 1% AJaval)F S, RIGHIVM UavafZ ML) 047 -
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IronPython = #¥Python 2.7 - *

PythonNet
Python for NET ER—1E, AR B LM PythonFI.NET A BT Z1TH (CLRFEME T LHERER - ©
FHU5TronPython (I F30) MRBITE, SHEWERS, AvigE -

HAT45 A Mono, pythonnet™] DLk Z3E7E JEWindowsHIE R ST (HLAIOS XAILinux) b #JPython5 NETHEZE #
TE#AE - BR T IronPython%h, B2 ] LA TLH 5B 1THY -

Pythonnet 3 772 [ M Python 2.6%|Python 3.5 7
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1.2 1E#fhibZEPython

HSL, FEVRFIAGHIR AT BE SN B 23T T Python -

MR IXEERE, AR RS E BB L 2 Python - AR T, BRIERIX Ui, H
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= HIE -

LIRIEH

IXERSF NS I T Python ~ setuptools ~ piplh Jevirtualenv FI %314 E, h e 8F &M% -
* Python 3 on MacOS.
e Python 2 on MacOS.

e Python 2 on Microsoft Windows.

e Python 2 on Ubuntu Linux.

#EMac OS X% ZEPython

Note: &F WAFEOS X % %EPython 3.

BT IMac OS X, Sierra /8 FF 48 Bl i 9Python 2.7 -

3 http://ironpython.codeplex.com/releases/view/81726
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TE4LFPythonH], TR LZHE —1CHRIFERS - BILIZIT xcode-select ——install A]LLLIE
BT % X codefr 24T LB o AR AT LA Mackz F 7 JE F 8 5E BAR A Xeode , BiE 2/ ML
3R E JTARA OSX-GCC-Installer -

Note: WIENR AR ZEE T Xeode sl 1T X 1# FHomebrew, FFHEANEZFEOSX-GCC-Install - [F]Ff
GRE T WY, B BRI, H BARMEZ W HEREA .

Note: IR B2 ZIEMXCode, I FHEEIBITHELIBIT xcode—select ——install JFEERIN
mAITLE

REO0S XBH T KREMUNIX TEE, HEHRLinux RE M4 A RS & IED>—4 A
e —MEREEE T T A . Homebrew JEHM T X2 H -

NT LAiHomebrew , THEFTH Terminal B R EEWIOSX A imisflzs, REHITIN R dr
A
<

$ /usr/bin/ruby -e "$(curl -fsSL https://raw.githubusercontent.com/Homebrew/instalq/master/insta

XA SEIR LS Z B E 2% R A A2 - — B %3 Homebrew, 7] LGRS T
—ITNERINE] ~/ .profile H, K Homebrew H XN EIE MR L & PATH -

export PATH=/usr/local/bin:/usr/local/sbin:$PATH ‘

BNk, BATE AT L% 4EPython 2.7:

S brew install python ‘

B # Python 3:

S brew install python3 ‘

X R —F

Setuptools & Pip

Homebrew ] 23 SetuptoolsFl pip -

Setuptools A] LALEARIE T — M4 easy_install fERM _E NEMZ AT FH A A IPythonFU £ -
BB AT DUR 5 B BRI EATTHE B ©JF & BIPythonZ £ B N W 4% 4256 ThRE -

pip — Mo T ZFEMEHPythonBFI THE, T easy_install BT pip - BE JL
ANHHE BEEIMNT easy_install , FHHYEF RIF-
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ARER A E BB A, 530 R ATE -

ZEWindows_I % 3:Python

B4, ZI'E M N EPython 2.707 SR  WRFABFIIR LIRS R B, £ EMET A
tfiDownloads > Windows &£ -

Windows[/Python AMSIFAEZUIR i, IR AT %24 - MSIH& A SC I o ¥F Windows & B 518 FI AR
T HE B % -

HRIZTT, Python2 ZHREEFHERASHIHRF, #l40, Python2.72%%EE] C: \Python27\ ,
PR DIE RS E LR Z DR G - B8, X TPython 3, HEEH —1EOAE
7y o XML WA S BEMEEEMRZ & PATH , IXIEREE AT UESIE 1T Python il A
WS AE I, & IRHR 225 A\ Pythonfi# B 28 O SR BEBR 12, A UM, At DA IF 1R BRIV RROR
KPython H RN EIAE A & PATH - BUZIRAIPYython Z2ENI B S C: \Python27\ , B RANK
ZANINE PATH -

C:\Python27\;C:\Python27\Scripts\ ‘

TE powershell 1T T Flar & 0] LMRE S MELX A

[Environment] ::SetEnvironmentVariable ("Path", ”Semv:PaLW;C:\P\LFOF?”\;C:\P\Lhom?Y\ﬂcripLs\",

L %EPython B, —EEHTAIM & SHCEAE LS P ER (scripts) 1, FTLUEXAH
FAMEEAME R B RERAE A -

AIRULE I Python Bl N AN 2 EE LR, (B2 HaR IR VURAETT 1614 Py thon S FIAZ
HIl, FEBER — TR A PR TR - FFRIE0, (RT3 IR #R % 23 SetuptoolsHlpip, 1XHE
S U AR T {8 B 5 FH Eo A 55 = 7 Python %

Setuptools + Pip

% 2 K EE MRS = JPython {4 & Setuptools, 1% LEY B T bRl Fdisutils A Z22EFFT 6.3
AE. —BZREAN], IREte] DUEA— ME R R N - 25« HEL I FIPythonF {4
A1, . [EIE AT DUE 7 BRI B EAT17E B ©JF & BPythonZX 14 BN IN MR 4% 225 T BE -

HBITIET ez_setup.py iXMREIA AT LIRS Windows_E £ Setuptools -

IX SRR S8 I — AT LUFE R R4 easy_install . RNidiX NS EEWREZ NAHER T,
FTUABNFEELETRENR: pip. FNMieasy_install, Pip DIFHIEZLETFA0R, H LA HRE
BX -

BATHIZAR get-pip.py AJ LAZZEpip
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FE PP 8 F B R R & B A R FU Py thonEA R, 1EAN[RI 00 H Fr AKH R 2 0 B 72 & 5 J AL
HIZS (A N o 3Rt BE MR e Tl B XK AR A 1.x, (H 2T B YRR AR A4 "I E R, RN REF2
Jisite-packages B 5K 1) TR AT EHME -

Flan, VRE—1 75 EDjango 110095 H _E#HITH A, RIS — MKHfiDjango 1.8/ H -

B2 K Virtual Environments %AF R « 0] LUFER virtualenvwrapper 5 & B & FRAR A RE T
PREE .

ARER AR E BB R, 5 E 0 R ATE -

7 Linux_ %% Python

1E 5% #7 I #ICentOS ~ Fedora - Redhat Enterprise (RHEL) Ll X Ubuntu b 248 ## 7 F #6580 H
HJPython 2.7 -

WMAREEE B CLERIPythonZ M A MUK, FTIF T2t M an<:

$ python —--version

— L Z IR FIRHELFICentOS H 7 fPython 2.4%] T HILZE FIPython T & i & ToiEHE 1 - SEiB
#&, FFAE Extra Packages for Enterprise Linux , X%EE#EE T Fedoral) = fi& ., TMFedorar] LAYt
FERHELATEGS - X100 & KIPython 2.6 612 E I, 7 LI5S RYE B Python 2416 ——
X R AR 22

BRIRVLE I Python Bl NG ZASN 2R BV E L E, (BRFGRAEVURLETT 1T Py thon N FHFE /7
B, ZECR —TARS R TR - FFRIE, ARAATEBIRHER % % 3 Setuptools Mipip, X HF
SR T R B i FH HoA 55 = 77 Python %

Setuptools & Pip

B2 K EEF A58 = J7Python il & setuptools Fl pip . — HZZEGFEAT, Rt AT LA H— 8 3
B2k N Zd . EHERTHR A FIPythonFX 6 - B RT IR T (R ORI H EAN14E B B &
HIPython {4 BL VS Il W 4% 2256 T RE -

FINEULR, Python2.7.98 25 (Python2#%1) DL Python 3.4 5% 2 5 IMUAE 46L& T pip -
WRABELEpipE R CAELE, AFEITHmSTMA U T4

$ command -v pip

IR E O % depip, 25 H /T piplI i< # R - 1IXHE R HEh K setuptools I ERBTARA -

R AR

FEPLIASE = 208 1 4 3 Q& B Pl FIPythonP A%, HEN[FI T B B (KR B 6L 99 BB 7E 45 B 5L
HIZS BN o X RE E AE MR T H XAR IR AR 1.x, H R HYREM B4 IER, FNRE2
JRsite-packages H K BT FI A & R E

Ban, fRa] AE— R EDjango 110K B _EF#ITH &, [FIRF4E — MK iDjango 1.8 H -
BSERY RIS R - ] LU virtualenvwrapper 5 18] B S HIR B RS FUEAEE
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CHAPTER 2

5 HOUHE RIS

REFERET G Python U K H L -

H AR ) T H

XEP <BH BAERZ, N T ILIREIIE GEA B H B AR B0BF - BATFZH A0 R A F]
FPython fHFIE R BIEE R Rl RS - MSERRAR B R UL, ~2HA B0 T b AU BB B AN R 2 5 1
AT, RT I RS A B B LSIE—H T4 -

WO L6 Ty BE % AE W LUARIR Y I0T H A BB IR AN AT AT ) RS AR P AN D) RE R B AH B R B o
T2 i B ESX S R AT DT s (R 0T B — 2R, #3052t R0 s B e SR T — 2 AR
%

AT PREA T i#Python AR M S A RGE, BONX A BHRAG — M EIRLITER - RF, Eila
MEA eI B E m i R AT S RS -

o ERIZHLA
£H), XREE!
EATEE— R & R, (RFER . APIE UK R LT DH—F, T8 GRER ALY
LRI E 24 Bk KRR —
L NEAER P Sk TR R BV R QRO TR, 1S BB T — LR
- W4
- A ik
- KA
SV AR F A0 T A, o 255 H IREADME -

AASRAR A & B AR — R I — BRSO B AR RELIRE R B 3%, RMERISOEFE LSS, X AR
HATRELE P B2 B DA L HAM T T -

WRRLUEEE S5, ARG T I -

SR, BoERARERE T - IRFIRIVFE AT RE SR AT BRER RIE XD L, K& TIHER
HIA MR AL AERISRE - B2, BERRTRAZREZL .
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N IREnES

thdr (K&7T, ABET) : i XHE Kenneth Reitz AU -
THELX NG E 7EGitHub _F AT RAFRE) .

README.rst

LICENSE

setup.py
requirements.txt
sample/__init__ .py
sample/core.py
sample/helpers.py
docs/conf.py
docs/index.rst
tests/test_basic.py
tests/test_advanced.py

FAIRSE T B A — L2417

FLIE AR ER 43

fiE | ./sample/ or ./sample.py
& | BRI E 2O RS

RXMRPRE CRERIZOLER S, X ANRL A PTG R -

‘./sample/

WISARAPRE SR L & — D B S, AR AT DAEX AN SO B RCE G ERIIR AR T -

‘./sample.py

PREDNX DN EEANRLZAE — MR AT « A isre ) H 5B 4 M pythonf 7 H 3% -

YFATIE

fi¥ | ./LICENSE

i | A
XA LA T RIS A G 2 AN R S N EZER—ER 5 o 14 AR A4 SCRIRRAN FR BAER X SO o
TRAR AT EFEFEBFNFERE, X EEE choosealicense.com o

ST, WA LU EEIE, A X el g2 BT 2 AEHERPRE, B4 4 28
F.

Setup.py

& | ./setup.py
& | TS5 R EH

WWRIRAEREAE B EMR AR T, RERX D FHRAIZEREXT -
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MRS BH A

fi® | ./requirements.txt

H& | T E T & R

pip IHATSCIE BOZHUCEAE G FERIMR BN o XSO ROZIEANS H I BT AR, ARt - Mg AR
HAERET RN -

WERAREIIR BIE K, B REEWH setup. py RIXE, BEX DA IAFRE .

3

& | ./docs/
& | BRSO

ZTCEEN], IXHR D HITCARAL -

A E

fi® | ./test_sample.pyor./tests
& | B RS BT B e st

JFR OB, IS (R 5 A e U — > B AR SO

’./test_sample.py

—HIAEME S, BNIZEX NS — D ERF, BN Xk

tests/test_basic.py
tests/test_advanced.py

RIAE, XL ZMAZ RS R A S AR AT - BARFT UdE S DR LA K
o BRI A B B2 TS 23 A site-packages T -
o fEATRE (2 B30) sr=UERus R BT .«

ARNSRFUERR JG — 720 b — P IF A NGB IEAT setup.py develop HMIEHEAEAMI 2 (L HIICRT,
XA FESR N R R R B R A, KA TIE -

H T ARSI HAM LS A LTI, A1 tests/context.py S

import os
import sys
sys.path.insert (0, os.path.abspath('.."))

import sample

PRIFAEX SRR T, 3240 T AR

’from .context import sample

ANEZRNEAEWE, X708 2% R IR

— 28 A E Rk A AT RER B RIS — 3 70 R A — AR - SXEREHE SRR PN E Zxtt, o
Z M 7 ERS M AT 2 7 i 2R 3

2.1, ALUFRIITE 13
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Makefile

fiE | ./Makefile
iz | BHESEH

SRR B A KI5 T H 5. E Pocoo A AT — MU H , REFEEEIEE —Makefile 4 - HIE? X
EIRHH ARECESTEH... WS L, maked— MEHAMIMESEEH TR, 7T LU B AE T H 7 LI
55 . (FHEE: HEAZESCons? )

Makefile = :

init:
pip install -r requirements.txt

test:
py.test tests

.PHONY: init test

HADH W E A (B0 nanage . py ¥ fabfile.py ) M HECERMREFT -

*FDjango/

B MDjango 1.4% i L5, FAEDjangoh FH IR R T —FET &S - T Django BT FIFHER RS, S
VP & & TEAMATR I H G R R AR RS -

B MEREIR? XA, IS FEREEER, e —WEFEHITI T a4

‘$ django-admin.py startproject samplesite

HEGRMR OGS RRIN T

README. rst

samplesite/manage.py
samplesite/samplesite/settings.py
samplesite/samplesite/wsgi.py
samplesite/samplesite/sampleapp/models.py

MERX AT T, fkite

HEENBEXER TREMTZ AR AR . AMAERHRES AT (FRIFEITKRIFEERPSVNE
) -
TEF R

‘$ django-admin.py startproject samplesite .

EREFRIIA <.«
XA AR ERISE R ANT

README.rst

manage.py
samplesite/settings.py
samplesite/wsgi.py
samplesite/sampleapp/models.py
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IR AHLA R R

3255 T Pythonb B AT 750, Python¥l H LN B SRS - X BEUHIA F 2 RS A&
REGE, FEARZIKZHONR . Bit, RATLERETHEFARTOOLE, FETHRM L
HIHESS -

BAER, — 0B RA AL B ERE TR AS R EEASRRTR SRR . TRt
MRS R 155

o BEARE B2ELRTEEMEER: RS furn. py HAIZE Table MChair® Z 5 A workers ..py H
)2 Carpenter (RIE) , PAERTLARIZE R table. isdoneby () HIRIR, [FIA 2K Carpenterth 75225
ATableFIChairdk[H % carpenter.whatdo () IR, XIS EVEEMERE - X, RAG
RR | — A7 BB S AR UL, HVE J7 v P L S AT )

« [BAREE: B0 Tablef)SEIAEAT RU/NECERS, B2 TR T Carpenter 1 HAURS,  JE T S B
KETKEE 20k MK T Z02 1T, FI R ZAE B S VOB RAZET T - X W EwRE IR
X Carpenter U B Table 5 2L MUK 2 MBI, SLZIRIK -

s REMHER/ZEE#E LT3 TablefMCarpenterfK ¥l 4 /5 28 & , 1 A& # i B o/x 09 B 47 % 2
(height, width, type, wood) RFHITAH, TMiXLe4:fH2rm e n] AR TS IE e -
THEHREHET AT ARRTH TIEAE, REEFHREE s EmElERTaErH T,
SR G R IR RS t IE RS EORE R BB SO, (155 FROSME B IR -

o BARmE AN FBME A& AREEE S T ILTAfEOFERES), FRHEEEEE —1E
BB RIFor 5 SRR HIRENEE RAOFURD o Python F BN 4 R HARRI A T2 (X EHEF K
— ML) BRI EERCEIR T - AEIFEER, RS WERZ XS -

o BARMZFAMIE: XFLEEPythonF FHH WL, 685 TEH LA THHMAEZ B, XA
BB/, BESRERFAAPNRIENR . 2B EM S, WRAEMREEEZETIZ
FHFurnitureTable - AssetTablenl, # Table: 2= TableNew K 58 A T3k B TAE, IR ARIR Al GE A 7E R KF)
BF A BT T -

R

Python IR AT LAk B Bl A EEMBEF HI—1, RN BARK—1 - TSR ZE avrtRE s
ok, 5BAREIRFIDIRER 5 At -

flan, WH PR — 20 DS AR EE TR, A — BAERB R VEBIRERIE - B WE S
& HORR T Ul 2 1853 O PR D R AURS BCEAE — D SUiE R, BT R RB UGRERUE 7 — D 3« X =
T, B&#EO0RBEHEFESASSREREERBISCE . fTLHAY import F from ... import
TEAIRSEIN -

—BARGER T import 1EA], IRELCAEMER TR « SXLEBIRATREZ R o5 T sys HIA EREER, TR 22
A=, BRI E AR N ER R -

NTERIBIERETE S RF—2, BWREROZEE - NG, H B RS5O [ 5 ()5S FFRR
S FrLL, my.spam.py iXFIOH2 2N G REGRR | Q14 & T 2Py thon B HARER A T2 -

TE my.spam.py IXFH 2 HIEEH, PythonZ BN EZ I my FIHFKHERK spam.py X, BRXINERK
MR - XEE—D =6, REFUIA T RSN S -

RUEVRAT LUZ BRAR R VAR AR BB 65 4 1 my_spam. py, {H2RE/DIERRAZ P EH T4 .

BT — B, SR ECATER, Python CHEREAT LA E—BISR, (HA, WIRRELEA) PRI
M, RS, TR EERRS AU

BARR, A import modu & FH[F—HF TR nodu.py 1ENFHZE - tRFHFX T EREHK
F|, Pythonf#REes 2 b AL path” F B M modu . py, WRAREHE], 5[ ImportError iEE % «
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— B3 modu.py ], Pythonf#REZRmE & 7 — DML AT E R HUTIX MEIR « modu . py FAETIZE
BB EEIIT, EFNEAMERPSIARIICLE . RERIRE LRI A 73

RIe, BRI E « RECII AT DUE VA Al 4 5 AR i 2% 28 FOR (R < i 45 25 [A]Z Python
R HFAIE H B RESR KB OB -

EYESRBESF, H—1 include file MIEAIILTITBIHE & SO H 1BV MBI %
o Python A1 TR HE: 6L IO [ CARSLARES 2 25 A1, SRR 3 A6 AT LU AR
EENRTFAERIER, IR R R

S FFIREV S A IETR from modu import » AT LMESUBEANARIERITT O o (EIE F A 92 AN 9 5 16 -
A import « XERABMRMERE, FAHESATEMN A, HEERERBAIAHE, HENAZIRNE
SA

M from modu import func XMTZNAILURMIBEK S AT EZREE, HHIERRE 2R 64 25 [
e XEEF ARG E SZIZ/NT import « XA, B vAl LR NHIIE A 2 5 a2 = [ 5 A B2 A
2y, XM KT HEE BE import modu ME, ME—HIHEHRGE A IAHBARRY, TE T &
Sl OL NG /NS

AT

from modu import =
[...]
x = sqrt(4) # sqrt@moduf—Hl4? WER? A% FIHE LH?

BT 3

from modu import sqgrt

[...1
x = sqrt(4) # sqrt@modul—¥b5r, HIRT, HITEE M import X B ENEE EHiE Lt

REFEITT

import modu

x = modu.sqrt (4) # ZIEEN], sqrtitiEmodufti—#R5

BN fURS RS EATIR BN, AR Python I ZRFIE Y — o FIEEME R DR G B S TC I 0 E B DU IR ELEY
R, B, Python LT [ ANVDE SRR —ERRE MR - (B K& SE0HE, B LUR RO TE R
TR 3B — P # 5 . modu. func IXFEA AT DR B AU B R 80 AR BWPEL, ST AR
AE— IR AL, AT DR R B o (RS A AT B A T B AR -

(&

Pythonffft T IE W EIZHIE RS, MAR LACEIIET BRI T BRERN (FEE: RREETIH) -

FEAEE __init_ . py UHEIHFEAT LA & — P Pythontd o fLA BIANRIFEER AT L& B @ R AR 5
AN, B, __init_.py SUIFHCBSRRER, XA ERAASEENERA I E LR AR .

H & pack/ FRIXH modu.py I LRI IER] import pack.modu SN « ZiEAIEE HE pack FF
HE __init_ .py , HPUTZANHFITZEER - REHEFH pack/modu. py X, HEITEH
FrE BITHZIER] » SEROXESNEZ G, modu.py FHVEFZE R « REEE Kt ER AT LAfEpack. modu iy 4 &5
[EFREERT -

—NERAREEE __init__.py FIRIKZHIRE . ST H B RIEEZHE NG, HREGMHZIR
=Rz, FEURTENTEITRESAELTHERERKERYT - IAFELT, IEAZRNTERTE
PSARE BRI, WA REREARN B XWEERPHITIER _init__ . py XF-

MR RRI T AT EL RGN, BT __init_ .py B, XHE—MHERENTH .
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wE, NTRBRGENE, B —MELELErEE import very.deep.module as mod o X AT LAk
PRIEF mod KA B REIFERH very . deep.module -

T 7% G G

PyhtonH I & & # iRy & —FhiE e 0 REIES « XATREMMA AixT, XERERHFE T .

FEPython ', (EMIRPGHE— PRI, HIRWELAT IR B SR 7 SR T - Han, SXEMRE A TRT LAE bR
B R — 2RI G- - Python T HIRREL - K- FAFEH, EERXRAMENZ. MGEM A5 —
B, ENTERE, ATLER RS ELE, HETUE HORETENE . AX MR EHA#, Pythonf
SR —THE [ R EEE -

ORI, ABRJava, PythonF N5 L6 (5 F T (A1 0 SRR AE ) EZ MG AR T « X T— LRI F R UL, AN
gﬁ%%ﬁﬁ%éﬂﬁ,%w,ﬂ%ﬁﬁ%ﬁ%ﬁﬁ@ﬁﬁ&%%%ix%%%%%E@ﬁﬁﬁ%%&%
LA -
BEAh, IEQNAE FEER — T T AR EOPRRE, Python i b BEAEERAN 4y 42 23 [8] 1 75 FULE TR A B AT LIAR B ZR AT (R &
FVEFITR B IR 5> B, T3 P 14 1 TE2 5 FH THD (e 6 i DL SRR - [R50 B ALk S5 1T AN
B AT [ 6 SR AT FF R B9TE . Python2 /7 5 AT L B HHAEREANGE -
SR — LT E B o NS B AN TAT (IO R - 2 B A AR EE — LRSI RERS S L — R AR, BE L —PK
FEHWBERMAR . B2, EWERBERENSTIRHA—F, RIS TR A RS rEr s -
LA, SRR EIAIWeb R, 38 5 2LIRAE £ 1 Python FAZ R [RIFS A RIS ATIE K - XAEL T,
FESEGI BN S RFF AR CRIG SRR (R T BTE £ N SOMER — RS R) MARSGEHL
A ECE 55 FoRA - AR, N— DX RAPREIRM CER @Y __init_ () FiERZEMR) FhEd
HITEEFR X RS ZE, BT IEMERATREC SR B, REAMIRSHARELST] . flin, —
MERATESBARENZEBEINET, HEIRMCECEHA A Mk - SHER, RA —MERTEEM
BriX o H ., e S EEE—MEREARE BBOX MERM bR, 55 Rt B RATFRC ] 3 — F A E
(CMER) #I%E, XERZAEHER -
A TX A DU EA— S w8, 5] % 7 A O IR A B RO R R A ) iR v 2 AR -
WATERLE, B R ECP, RATEER DI KFE BT ICMA RERIRITEA « BB  EFCE =
FETE 2 R A & LU NSRBI ER T (R O FE AR G2 - BIEFH At 18 s ON R X B R SO 1 23 - ansR R AL
R ECEMIER T 2RAr A ZRESE, BATHU 2 T RITER -
NODRBEMITEE BT IOMEIVER AR RS & PR TR AL (SERE) (R T IS S N AL

o SERBURTEVER): WREAREER, AR —ERMER-

o NRFEEMBE S, SR B R 5 SR -

o SRBEASBITINR: RAOFEREE W LT G HEE SRR -

o SEREER SRR B AL
Bz, IR AR A R PR AR R LR AR R R Rk, BROREOE B ORI -

HRT, WEXNFERREREN, BEERSHI N RO, WInJT & P £ m N A i, XAE
DUN . BTEMERISEIR (B &HL MRS BRI ABEITRENNFETR S ERKEE a8

e

Pythoni& F &t T — 1 BB RIR KAWL, MM eiige” . IR AS 2 — PR E R, 7 UAREE
(Bl 3) Fotth sRECE T 1% » BRI i) sR AU T i 2 U R AR BRI B B B 5 9% - F T Python iR
BORH—R G, Priln] DUl ek LR E a3, (B2 H @decorator EIAR /T H & B ENTH,
R Mt B NNE X -
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def fool():
# do something

def decorator (func):
# HRAEREL
return func

foo = decorator (foo) # T L2

@decorator
def bar():
# Do something

# bar () OHEEN

Pl L T o B S EH AR, OB RSN A K5 s R i g . Hp—1
RIFEPI7R 1210k g %A WT BTN EE, REETREERFE—RE, UHEER
I ] LB T AL EFT R, R B — R IhEE T URIF RO R as R . IRIAE, X
P A RERE AU DB ) — 05D

bR

ETF RS N — MREREHN N UEE RN G o X BUSNE BRI TR RORE M.
with BHWAIL LN CORMEET — DA AN G (G5 WEEESEI __call  WNHRSE) | [
E*ﬂﬁ%{with RN IFFERIEE, FHT— A EAN S . (LT USSR ARG TR T
=3k, aF

with open('file.txt') as f:
contents = f.read()

AR AR ENTE , DLUX A TR open AT LUBAR £ 19 close JTETE/R R R 21 B
BN - XA LUREETT A A S BCIZ 03, [RIE o a] AEASACRS B2 5 B 5 -

R B C AT LR PIR G sOREILXMPIIRE: A R (A RES - 3 N AALBN ST LT 5 K AITIRE,
B SER R T L.

class CustomOpen (object):
def _ init_ (self, filename):
self.file = open(filename)

def _ enter_ (self):
return self.file

def _ _exit_ (self, ctx_type, ctx_value, ctx_traceback):
self.file.close()

with CustomOpen('file') as f:
contents = f.read()

X A1 il Python® RLH M+ 24 KA, (NLUEZ T W ADNBSNNTIE, XMW ADTIEZ B with B
Ml CustomOpen® S SLHIL, RIFEN _enter_ HIEXWIAM, __enter_ IR[EIFI{HZ @S &
A as £ HIKES] £ 3 with REBRARNEFRIITZER, __exit_ TIEARPORAMIIT -

A Rl ES SEERA T A T Python A& /Y contextlib:

from contextlib import contextmanager

@contextmanager

18 Chapter 2. 5 H LT



https://en.wikipedia.org/wiki/Memoization#Overview
https://docs.python.org/2/library/contextlib.html

Python Guide Documentation, Release 0.0.1

def custom_open(filename):
f = open(filename)
try:
yield £
finally:
f.close()

with custom_open('file') as f:
contents = f.read()

XMAXE EARLIMEE REL2—H, REWHE TRE - B custom_open ZRAIHAT, EHEIFIA
yield B, RIFEEHDLZEL with A, RIFRIE yield AW RET as £ HEZ f
Fo finally BAIMRTCIRRE G with AT EFHE, close AFREMAA -

BT XA B RR AKX, BB NZEEPy thon Z AR E 4 B EAERBRF 20 tnRE KR
EMPMFEEER, 2R AREATRERL o GERFAVXORIIT— DR BRISE, 2RI
BVFRLT .

B RH

PythonZ BN SRAL Y, BRELBIXHREEMRE . HEL L, PythonTHZEESHMIEFTHHLEFERK
HIARE, THERSKENES . TEFAARGHEEMENMITEIARFE, ENOURTERX R A PRE 5
Fedyr. P, B-MEEREN, REREN—PITRE, FBERN P RER TR -

Python#) B A KA L H W N & — 18R, FF B IR = 5808 0 DUSOE DUR A AURS - i 24
R B LBOL ERNRES ARIE, TAESEREN ANRFEZENETREXINZT, UERREN
SHORE N — PR IR G -

—LEUENIR BY T B SX S (A A
o BE N ANR AR AR TR D2 B 4
FERLAACH

a =1
a = 'a string'
def a():
pass # Do something

T AR

count = 1
msg = 'a string’
def func():
pass # Do something

FERA N R EE T, B TRV X ED FE MR a2 XS, SRR ERESEENREEDT -
WRAHRIIEYHE AFRIRE, S0 5 ERAR RS T -
FEREH RS

items = 'a b ¢ d' # XE—TFHE. ..
items = items.split (' ') # 25 5 HEER
items = set (items) # ... XZNTESH

HEAATH AR ARUERERT: TR, ER S QEFRIX G - IR, FEEEZRMErsEm, & K
EFASHERESITHRBAEIR, 87902 MER, XEEREENENZERM 2 XBEEE A
R -
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G BRI RS L, EWE A RS - N DR ENINE . Elava®, 7 LUET final KT
RN EHKME - PythonFHi%H final KT, WNXEH5EMTFMHEER - KM, #ELE—PLEERK
(E#L — IR — 1 RFHSI, FE, XM aH BT R 22 RAANAN AT 2 R A s -

A 45 5 R ] 25 2

Python 5 AN B R AL B 7 B SREL -

A AR KA B ALLE RN AR ER B RA . AT A R RS R AT . TSR EE H T &
RN T, A 1ist.append () B3 list.pop (), AILLEEAES|R L#TENR . FHREE—F
e

AA B RTIF AR BB B B ANERTTE . I, WE B2 Ex %A "increment” /5 1% - WIARIRAR
WHx+1, RAEACERIN—PEEFF w4 -

my_list = [1, 2, 3]
my_list[0] = 4
print my_list # [4, 2, 3] <- H|ERGEEZND

6
x + 1 # FSLEON<CERAI PR, #idid (x) 7] UFHE

X

X

PRPERLAEST N BRI S EISER R, ATRRAR A EIER”, B AGERET HATH -

K FARLEA G b B2 BN S A S aE A A 2R R A, o TR A5 b [ e B IR A S IE H A
AR, X RS Y RSN -

Han, SPREMIATTZREZEITAH, LT (1,2) REIE. XPHTTHEHEE XA UEZBHH
16, PR AR ET S -

Pyhton ' ) F4F BRI KA, XATRER L) A5 BB - XERE, HEN— DTS DHK
R AR, SRIEADEAMEISIR (ATRRM) B, REHEH join B & &AL T XS E NS
e R, B—AREERE, FIREITH N A HE L TEEA A append () AAESIREIFHER -

FEREAACHS

# PR N OF 1 R BT (bl : "012..1819")
nums = ""
for n in range(20):
nums += str(n) # R H e
print nums

B4R
# HE— 0B 1 R RIOFEFF R (i "012..1819")
nums = []

for n in range (20):
nums.append(str(n))
print "".join(nums) # E=E

PURERIAREG

# MM 0B 1 oFEFGE R & (thtn: n012..1819")
nums = [str(n) for n in range(20)]
print "".join(nums)

RKTFIFRRIEHERI— A M join HFALRRIFHESE . AFEN—ENBEN T RHE—
PEEFAF B, RIS BRIERFSEPr B, (RS RO B R BRI Sl s fF e A S iR s — 1
ELHFAENTIFE LR, £/ join () BIZENIRIVEETH -
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'foo!
'bar’

foo
bar

foobar = foo + bar # X IELT
foo += 'ooo' # XM AIMAL T, RBERAWT R

foo = '"'.join([foo, 'o0o00'l)

Note: FRT str.join () Al + IR ZAN, REFT LR % e ER S E R T E N RS .
IR, PEP 3101, ANEURIHA o BIERF, MaEFREMH str. format () %

'foo!
'bar’

'25%s' % (foo, bar) # HEERT
"{0}{1}'.format (foo, bar) # IXFEHELT
"{foo}{bar}'.format (foo=foo, bar=bar) # Bt T

H

(e}

O

o

@

o]
([l

* http://docs.python.org/2/library/

* http://www.diveintopython.net/toc/index.html

(AN S

A R 3 (8] — P Python T & % th B B W(PythonfI W — s, b 138 7 & W & H w8k« BsL, el sk
FEPythontE & BOTHIOOIENZ —, EERETXHE—INEL. HIEAHEZEE THE U -

Pythonf{HS 2 T LR 5y [ S ANER AR, 5 PR 2 — L T AT SE B A i RS T R LUK “Pythonic™ 15T 5K

o, H—1EHEZRFPythonfF &3 (—1Pythonista) F§H —FF IS5 Pythonic” FIES, B BHKE
XE ARG BRI RS TERE, R RRE ST (Bl &EFE) SR T4t .

— BN FRME T S — R RSB T FORFE TPy thon (US4 HE, (B IXFME LT 2 HLALE LAY -
AR
EHXAHS

RUEAEPython ] LU AR A0SR BV, HEEREEXEANTTA .
PR AR A%

def make_complex(xargs):
X, y = args
return dict (x+xlocals())
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T B A%

def make_complex(x, Vy):
return {'x': x, 'y': vy}

7E ESRIT U RO T, Ry T LU 0 BB SRR, SRR — 1 B U0 0 . PR B
FF 2 NG BIRE  REDA0 B ARAT WA ER T 480, TR RS B REBI T

— i

FUS R SCORMAL &E EL R A PRSI, X EERMTHERME RIS, RENL, BRI TA%
BB A RAE | — T4 R — RS T2

ST

print 'one'; print 'two'
if x == 1: print 'one'

if <complex comparison> and <other complex comparison>:
# do something

T BARES RAE

print 'one'
print 'two'

if x == 1:
print 'one'

condl = <complex comparison>
cond2 = <other complex comparison>
if condl and cond2:

# do something

BB SEL

ZECAT OB PR ZURAR 245 R AL

1 ALES R RGN LI ERONE - XREEBNSHOPA, X7 0] L A ER D> S5 AT
RBTEBEXWERET, FHIESHINFEREBN - 20T, R send (message,
recipient) Hi# point (x,y) ¥, BEUIEME T LEZAT D ENCEXH D REFTEZN S
8, UIRSEEINT AT 4 -

XA RGBT LB A S8 R A R, R R, SEIIT 2 AT LA
THLR), AN send (recipient='World’, message='Hello’) LK point (y=2,
x=1) , BREEEH#ZEF send ("Hello’, ’'World’) Ml point (1, 2) M, XSFEEATEE
P, RINHER T ANDERTTK .

2. REFSEAEZEH AT LVEBIME . EIHEEWHH TARAREMLESE . YREELZ T
W= NMIESHET, RRELSTEMENMED, X, FRTERAMENRBTZSHESETRINZE -
flan, BEINSEER send KETRERE LN send (message, to, cc=None, bcc=None) - iXH
B cc fl bee ZRHER), HH, EREHEHBEMMER, 23#E(E N None -

fEPython , WHHH RXRBFSEPIREE LM, b, 7 LI B R EUE U S50
WFEREH, XNAFEERXW@ELESE, HiE send(’Hello’, ’World’, ’Cthulhu’,
"God’ ) H—FE, KEMFEIELS L. FEE, ta] U@ &S50 7 SR A A A
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M send (' Hello again’, ’'World’, bcc="God’, cc=’'Cthulhu’) - FRIEHREE
FIBR B, A5 T _E A 9 b 07 =B i o S o P, 7T 1 i R i 00 bR BSUE SUAIE R T ORI A

send ("Hello’, ’'World’, cc=’'Cthulhu’, bcc='God’) o

TERMIE, 20 YAGNI HEN, GEHSRUL, BERARLE TG A AEIME D T “LIBT 5 — T
MRS (U EFE R BN HZ AR 7y) | B HORR B0 FRAN IR A T 1% 5 A5 DA 0 i PR M
. (FEE: WRRN, ML, NLIEAKAFEREIRALESED)

3. ERSEINR BIERERBSENE =F 720 R mEE B T Lol — M g5 E T R

FMEZEPIREESRIEHE, A, ATLEL—MEH T rargs ZEAIRE - FEREUEN, args
SR—NRRMNESEAERNTTA - Fltn, 7TLUEHSE N EREENSECR A send (nessage,
xargs) : send(’Hello’, ’"God’, ’'Mom’, ’'Cthulhu’) , 1 RBUR args £ [FT (" God’,
"Mom’, ’‘Cthulhu’) -
INTI, X PP — LB, ERI R 28 E - R — RN —HEHHERIEERN S,
BB 2B R EUE LRI RIS E ERFIE XS TS EIEW . Fms, wmR
send BEZ 1M EWE, &FEXPIEEE X H: send (message, recipients) , FHLL
send (’Hello’, [’/God’, '"Mom’, ’'Cthulhu’]) ﬁiﬁlﬁ]ﬁﬁ ° ﬁ*i, PRI FH & T DL AT
P RE LT IF R 2R BE—HEENCE . RINWATH TR R P IR getE, B35 TERaE
REABFINAERES -

4. RBFSHFH 25 —MREGESEN T - RRBFE—RIIRFEN A SE, 7 LM
xxkwargs F3& » EREUAN, kwargs s&—HITA MR K EEE 2 0BT S5 H At fr &
ZHHF
5 EEHESZRIIE P—1F, W IUEEEHZMT, FREWRAERIR: X EOR B
AR BRI BEA A, 2 SR 7 5 T B B T I A 7 =R RT 3 2 sR B B T, BB 4 % okt A fif
H REEFSETF X7

WMEESEAIE R BESE, WESEIER IR RETFSE, BEHEAMEEREESENERER, X4
= HRE RE LB RER) - IR PR LAEWN, ERE MRS HAFE T 540K
8

o BT HE (RS EILFL LR

« BTER IR T ZEA 2B R E AR )

B
IEHBEMBANTE, Pyhon B T FHEMWHTFMIA, RIFREHILT A AEIETOFN - bl
. EATLIGEALL T A — -

- BN R LT

- EZEPythonfFERE3 S A BEERAY 1T 2

- ZEPython HRACIH (NRFEME, EIGXAH)

KT, PRI VE S B, BT CA SR B B T AR B R0 B MM 2 00T . By RSO
A AP N T AT . F S R TR (lpylintei# pyflakes ¥ TE WA AT X e g 4]
D -

BT Python T % B RI% T XL LT T PRATTTRENE, [ 0iX S8 (AR B 1S, AU R ATk
SR KT, /B G P DU BRI R 2 R AR B

BRI —HE, — 1 PythonistaRE I —IRFELAN, IRTEIAGEAZIX AM -
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HATER TR

G EFTA, Python RVFRZ 7, EREF—LEFEBENGBRNE . — D HBEFRIF 77 % P imf U e LUE
SR REBIEATTIE: FEPython™, %7H “private” KT « i XEPythonfJ 2%, 5 R JavaiX it 275 = i
MRS AE, ®BEVEES 2R SILHEIRELEETHRIRA, TPythonZi@iE KM FATHZ A TRAIH
FIARIRELX A, -

XHNEIRE, BENGERINN AR, MEPython TIEHITEEMEE - MR, PythonHF MK T &
HAEH BRI HE AR N A RS 2 8] 257 R [ SRR PR ES . Pythontd: [X B i [ T — AR5 AR 71 R BA
IXEETTR AR S PEEH -

TR, R BIFISEIINT &N Fra N R TR T RIZRI S - AR P o RS R A
M, #F BRI EPRMERITE, B REMANERTT e RS 2 2 P i (RS 15T -

FA TR RARE ) (8 FHIX LA 51 AR AT AN Sl 2 7 v AR f5 P ) 5 Y 3 R e L 5 {68 P T B e D i %
XA LI R B SE S B U CERBERSNEN, EREEEARRERFTH, k2, B4
H B RS LA XER) 2 -

iR [E{E

e A R ERIE A, FEREUAN G 2 MR EIEARGIRE I - IR, O T ORFF ok KOS 1B AR DL S 4
FRRLDIEZ AR, B TR R BRI 2 0 SR BV B S -
FE—PRETREEEEERAEL: —FfE R BE R AR, B—MRREE RN, LIE
W TER A SREE MR, AT S EeR BT SO B eSS -

QASRAESE B DL MR AAT B R, AR 4 R 2R B —PNoneEl % False {H K 5 I s B TL VA IE H AL HE - X
FEOLT, BIFERMEIAER R LN X RERE - GXEEB T RS R REER (TR
THRE) 2 J5 BRI LA &0 e St B s RE T . BT EESE L2 P XHrREEA (H
THARTEE) -

SR, H—MHRBEEERE PEZFEERHEAN, 2S80EUHRELSER, FrLImREAE, MY
g%ﬁﬁﬁﬁﬁoﬁ%ﬁ%?%@*%ﬁ%%ﬁ@%@,#Em%ﬁﬁﬁﬁﬁﬁmﬁ%@ﬁﬁﬁﬂ%%%

def complex_function(a, b, c):
if not a:
return None # WHFHARES LT
if not b:
return None # WHFHAES LT
# FiMa, blcFITExBIE A
# WIRRT, BRI x
if not x:
# TR I E AR
return x # REMExHR—ARHSE BT RE M4

L FH 5

), BT E 2R E RS T3 7E 2 M Stack Overflow EEENGREE I IZ A 18
16 F BUPy thon A IE H AT LARRA Pythonic FIRRS «

REEFEE—M (B3R, BEbAE—/M) EmS A= EGHMARE, EENTPythont)2A& K, 0
S AT & 15 S 1R 0Py thon fURS AN FF ATR A MR - FTLL, IFROGRAE SR L5022 5] 4 REdk TS -

— L35 A Py thon i FHEIE 4N T -
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http://c2.com/cgi/wiki?ProgrammingIdiom
http://stackoverflow.com/questions/302459/what-is-a-programming-idiom
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e

WERARFAE SN R B TTHRIKE, RA LB R aRE HFRITTE DA T - BT, enumerate() &0
SR A IR AR — 1 e

for index, item in enumerate(some_list):
# do something with index and item

PR AT LU RIS ORI 2L &

‘a, b =Db, a

HE HR Sy AT DAL -

la, (b, ©) =1, (2, 3)

FEPython 37, 11 PEP 3132 5| A T —Fi i ik g a7 =

a, *rest = [1, 2, 3]
# a =1, rest = [2, 3]
a, xmiddle, c¢c = [1, 2,
# a =1, middle = [2, 3], c = 4

Bl ] 2 3 &
IMRFFECERERA LR (P, £l F)  EEAXEERXNER, BAATUER .

filename = 'foobar.txt'
basename, __, ext = filename.rpartition('."')

Note: 12 Python XUFF5 RI UL B8 T EE < RACEARL A ASIAL &, T AE X BT fil2k
“ o XM REIREAET 2 BE S WAE gettext () MEWIRIL, RN, EXEAES, BT
ARG e —IRBREMSERAE - TN RIL5E BN &L — M 768, BIHER TXMMER S ES
TR «

B N B AR TR ARSI
i FHPythond| 3R ) « #/EAT

’four_nones = [None] * 4

B KEHAINE TR ANFIRFIR

HTFIRERTZR), « BIEFF (WE) 20— IMESENMER F— FIRSIHIE, XM N2
FATEZZR o SXFPEOL N, B EHZRAET:

’four_lists = [[] for __ in xrange(4)]

ERE: 7EPython 3F {5 Hrange(){L & xrange()
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https://www.python.org/dev/peps/pep-3132
http://docs.python.org/library/gettext.html#gettext.gettext
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NI O 7T R

OIEEFFF R B GRS FRE LA E str. join () -
letters = ['s', 'p', 'a', 'm']

word = ''.join(letters)

XF A SRS & word TRAE N “spam” « 1XFiE F 7 =& H TAIERFITH -

ERERTFERTE
ARMERAFEAR R HTER . XERIPREENMEHIERTT N JIRMES -
(MERNIE

set(['s', 'p', 'a', 'm'l)
l ['S', lp|, |a|, ’ml]
def lookup_set(s):

return 's' in s

def lookup_list(1l):
return 's' in 1

REMNREE KT 2 —E, HZHT look_set FIH T PythontE &8 T RMKFE, —&Z A AMERE
FRK . ATHE—DPTLREGEIIERSF, Python NMENEHE—NILE, HERFILRATR AL X
RFERS ROBRE, JEHRIVRRKMER . A—T7H, ERET, TENGHESEZEPython £ E A
ICECAITEER - FTLIBIfEEE S F R, WAl LURIRISERET - FRAMNERTABRLES . EZERIES
W StackOverflow - UASRABKIIE A HERMEAIX ARG DR RKFEAER, 1§50 LT -

BT LNESR, LNEREEREGEEFHAREIIRE MBI EER:
 REKRESHRENTE
s MEABTESHERGRETERILR
« WHEEMTTR

T —ENRIRGE, S RAFEMTHERRORGE, QERARIERINEFINGE, EEXH
P T Z O AR T T H AR R B 2

Python #

PEP 20 AN, iX&Pythonis M HITE SENN o B3 (EUb .

>>> import this
PythonZ#, by Tim Peters

PESERET HIE, BAMTRE TFEE -
RIAMETEZR, SRETEE.
i FRETHE, Wi T3
AR B2

BIRSEFME AR
(BRI A B DT B IR s -

BN BTG A B,
BRAEVREA B IR FFUTER,
HEZ L, FKANEE -
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http://docs.python.org/library/stdtypes.html#str.join
http://stackoverflow.com/questions/513882/python-list-vs-dict-for-look-up-table
https://wiki.python.org/moin/TimeComplexity?
https://www.python.org/dev/peps/pep-0020
https://wiki.python.org/moin/PythonZenChineseTranslate
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REREERE %, RMtHEENS - WER PRAREAT Y

B Z A& HORRAT RO B
SRTIIRAE SN T R F TSR 4T -

BRI 2 R,
BLEMBLIFA L -

ELL
Sy
=7

)

f
i
7 (Rt D TR B 3 5

RNTEHELZ T ER !

XA S Python KAFHIBI T, 2L 5X L2 LT Frofe H PythonfH 741 -

PEP 8

PEP 8 f&Python ¥ 2L [ AOfCHSXEFERE - pep8.org L —1 & it & H 515 AIPEP SR -
SRFVEEW A G TR R - 1 Pythonth X ER A ASE I3 85X 1 SO H 8 R 5 -

— LI H AT RE S AR

FIERSZ I MBS A8 S, ToAsh—2M & Hes Bl . B2, BRIRECASEIEPEP 88 7 R i 1>

RAERER, HFHSEAMTFZESER, LR TEKERS— §—1md

RGBSR BT & MIE - AL ImHT NI A <R 2.

T E pep8 , FILIHEEN

‘$ pip install pep8

RIFAER ERRE R LI TX a4, wta] DUSERR IR & -

S pep8 optparse.py

optparse.py:69:11: E401 multiple imports on one line
optparse.py:77:1: E302 expected 2 blank lines, found 1
optparse.py:88:5: E301 expected 1 blank line, found O
optparse.py:222:34: W602 deprecated form of raising exception
optparse.py:347:31: E211 whitespace before ' ('
optparse.py:357:17: E201 whitespace after '{'
optparse.py:472:29: E221 multiple spaces before operator
optparse.py:544:21: W60l .has_key () 1s deprecated, use 'in

T B autopep8 7 LA B EHERS EFR M EIFF SPEP 8 KE - 23T

‘$ pip install autopep8

AT AR A TEREERAF ESOU

‘S autopep8 --in-place optparse.py

|

WARFRE ——in-place &, ERERHAFHIIL EEMEHEILZ 0w, UFEEE -

SUATHEARMMER, AT L 2 IR X MR SRR B I R SRR -

)
VRIS RRATTAE, DUEIRE RS 2 5 1L -

--aggressive Fp

2.2, REGNHE
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http://artifex.org/~hblanks/talks/2011/pep20_by_example.pdf
https://www.python.org/dev/peps/pep-0008
http://pep8.org/
http://docs.python-requests.org/en/master/dev/contributing/#kenneth-reitz-s-code-style
https://github.com/jcrocholl/pep8
https://pypi.python.org/pypi/autopep8/
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RETERTHFTHR

T —"MME, RHFATELRHITE S5True « NoneZ 0T HLE: - AFELERBIAE A FEI . S0
Truth Value Testing | FEBFLEAE AT LI Z:false -

PR AR XU

if attr == True:
print 'True!'

if attr == None:
print 'attr is None!'

T B4 XA

# HEREER AT
if attr:
print 'attr is truthy!’'

# B REENERERL
if not attr:
print 'attr is falsey!'

# N, HTNonef] BN AZE False, AILLERIVEEE—T
if attr is None:
print 'attr is None!'

LSS

AEMFH dict .has_key () HiEe WA, #H x in d FBEEREELS dict .get () FiE—E
UNER

IS KA :
d = {'"hello': 'world'}
if d.has_key('hello'):
print d['hello'] # Wi 'world’
else:
print 'default_value'
T AR KA :
d = {'hello': 'world'}

print d.get('hello', 'default_value') # it 'worid’
print d.get ('thingy', 'default_value') # il 'default_value'

# B
if 'hello' in d:
print d['hello']

BB R ERE 3

FIZMENT fReft T — MR R RIS AT FORBMESIER - HAL, map () M filter () REMEA T AFEE RS
HOVEYA -

PR RS XA
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http://docs.python.org/library/stdtypes.html#truth-value-testing
http://docs.python.org/library/stdtypes.html#dict.has_key
http://docs.python.org/library/stdtypes.html#dict.get
http://docs.python.org/tutorial/datastructures.html#list-comprehensions
http://docs.python.org/library/functions.html#map
http://docs.python.org/library/functions.html#filter
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[3, 4, 51

[1

i in a:

if i > 4:
b.append (i)

HIERTF 4T E

#
a
b
fo

T H A XA

4, 5]
for i in a if 1 > 4]

[3
[i
B :
£

O % O 0
I Z<{‘ (!

ilter(lambda x: x > 4, a)

PR AR XA

# READFIETEINS
a = [3, 4, 5]
for i in range(len(a)):

a[i] += 3
T B KA :
a = [3, 4, 5]
a=[1+ 3 for i in a]
# B -
a = map(lambda i: i + 3, a)

A enumerate () RRBOTEEIIRFHIIME -

a = [31 4/ 5]
for i, item in enumerate(a):
print i, item

LS ST
N oo
0o W EFE

enumerate () REEN TFINTEEERF AR EE, mHEEBTRRSOM -

BB

M with open WEIEMRBEROCCHE, XFTE& BEhIRHISCH: -
PR AR XA

f open('file.txt'")
a f.read()

print a

f.close()

T AR XA

with open('file.txt') as f:
for line in f:
print line

with AR M AERE, BO9XMOT SR SCERI R, BIEZE wich RESHR A HE H 57 F B REE
AbFE -
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http://docs.python.org/library/functions.html#enumerate
http://docs.python.org/library/functions.html#enumerate
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LT

LR RP AT KRBT RN, FEEAE D S0 HE R LT - R —ITRENEE — 7 E
FRHAL, BE 2 Pythonfif R g & HENEE ST IERGEEAK - LB T, XMPHOEIRER, (B2 R = 8
XM, FOBXFA B BN T RBRAMLZJE 2 A 2B B S 28— STk w
LHER .

HAFRIAFORTT RSG5 « WR—ATIAEARE S, ERITRABEHEMNATES, PythonfEREZ Z1ET
—ITE R, HEBEIRMNARES . T RESMAESHERUNIT .

PR AR XA

my_very_big_string = """For a long time I used to go to bed early. Sometimes, \
when I had put out my candle, my eyes would close so quickly that I had not even \
time to say “I'm going to sleep.”"""

from some.deep.module.inside.a.module import a_nice_function, another_nice_function, \
yet_another_nice_function

T B KA

my_very_big_string = (
"For a long time I used to go to bed early. Sometimes, "
"when I had put out my candle, my eyes would close so quickly "
"that I had not even time to say “I'm going to sleep.”"

)

from some.deep.module.inside.a.module import (
a_nice_function, another_nice_function, yet_another_nice_function)

R, ZHEHORT, AAEADEATRKACEE, EEPURERFER ZREROTEERE, TR AT
EYI A

e 24 758
Pythoni% i1 5 A OB & 2 — 2 B i P A ACRS « X Fh B IR B 8. Pythonfe /7 51 EH %
AR PR -
R F5Python F & F IR R Z — 21t RS, THREUHY, SRIEIRAZRARILTS A RS -
B . NHEE Youtube IS, 15 H &R T -
F5 I ER 280G (URS XS B FIRTE S TE, JF B & ROAT R e Ak 7k S vE r = & -
N B — LR 5 APy thon i H - 51X B R — 1T H # & Py thonZw A% HIREE 2 1 -
 Howdoi e—MEHERTE, KHPythonfF & -

e Flask &% T WerkzeugflJinja2 f\IPythonfitEZE - H BHFR: HySCEUAAR T AT IREF 4 -

* Diamond J&—"Python TR [F, ] LR LW EE H £ E) Graphite B0H HARJS 4 - H il LR EE
BFECPU - NAF - [4%  1030A « UL MR AE N AU KB - 7351, Bl it T APDRSEHE #
LS, T AN IL-PAEAT R SRR -

* Werkzeug JFi5 FUR BEWSGIRN FHf FH A — L2 B T RS, J5 AR & R AN i W SGL L B AR 1
f—B51 - HAPESE T iRRRIEIRES - FriEFF 2 005K R 5 - AP APRERHTTP LA « 71
sk~ HTTPH# - CookieAbEH « SUHF EA% « SRKAJURLES FH AR ST LA B— R HER: [X BTk A H R -

* Requests x&— 15T Apache2 7 A IEFJHTTPE, *KHAPython T &, JE&H AMELL -
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https://github.com/gleitz/howdoi
https://github.com/mitsuhiko/flask
https://github.com/python-diamond/Diamond
http://graphite.wikidot.com
https://github.com/mitsuhiko/werkzeug
https://github.com/kennethreitz/requests
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* Tablib E—PMSHATCK - KIMEIRERASLH L AIZE, RHPython T4 -

Todo
W0 b EA T H BRI HRAURE] . BN AX RIS . AT LUEH— BN B AR -

Todo
A — Lo AT DUPRER E SR ST - BOE I E RS SEEAT 2 D RERI B -

=

Feie I H SO AR S0k, AT #R 2 Python T & N BB MRTE A — T TH » 38 57— L8 7a) B p e FESE B AT
DA YR A At A T3 8 H — KRR [A] A

1 H 3

README XA BERERT, FEAHT BT ELKAFNERFEE - WSROk & —
LR B R IFRE AR S, BIanfF F reStructuredText B35 Markdown o SUHEH R 24 8L & JLAT N 2R Ui BH
ARIGHEE AR EFEERARTA 4 (BEEH P E — )~ SR FURLLL K — S A ) (F
FER o XS0 LIRS s A B EZEAD

INSTALL X 7EPythonTi H RN ER AL E . ZRFFEF R E2— 14, LW pip install
module Bi# python setup.py install, AR ERINE] README X -

LICENSE XHFRZ B A, H AT ERPPHAENS AT IE XA KA A -
TODO N AFEi# & README FHf{] ToDO ZETT R 4 51 HACRE I & 381

CHANGELOG X ffEi# README H [ CHNANGELOG & T3 M. 24 & 8T WA 1 A AL B 20 B 4 ) — 18 6 )
B .

i H & A

WITEA AR, S8 VR ST AT RE 2 F DA N 28RBS 7R 2 BN A A

o 4> EERANZIE = S AT 2 EH — DA RIER, W] LU — D AR 2 151
T o X AT LA RHARI E 21T — 1> 300 AR -

o TEF R IR R R — LR R B - 1 AT DL — D IRIE R I AE i — A TR R

o APIZZ% BHEEZBERBHRER (B0 docstrings ) - HARSHIHITE AT ATHED « 2580 GRE
1.

o PRI FER AR TTENCE A SR . Hrih & 3E R E LU B A 3T SRS 4 -
Sphinx

Sphinx JoEE R B N IATHIPython XY T B o FEERMFRIE . ESI reStructuredText FMLTE 5 FH h & F0H%
AEHIH, BFEHTML - LaTeX (FTAITEIAUPDF) - man i LA 58 SO -

2.4, XHY 31


https://github.com/kennethreitz/tablib
http://sphinx.pocoo.org
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W BB E— EEEFH H 4% 1 Sphinx XEHEE M 24: Read The Docs « #EREHEAIE . BT EEHIR
T ENRERES €, A ASEEL E B U R SR «

IB1T Sphinx I, & HENS AMREIRES, H ] FHPythonf P& LIS B AR B R - T A R4 -
RIE I 2 SE AR SO AT £ RGBS HE R AT S5 TR I A 3 -

Note: Sphinx L\ FHAPIAE S SO T[] 45, (BN T4 LI H SO0 A2 Al T LASE RCAARSF « AR SORS 2 16
Sphinx 1 H-FEE T Read The Docs L -

reStructuredText

KERS BIPython XIS reStructuredText SRIRE o XMHIMCIE S LG ENE T &R ALY B HIMarkdown -
reStructuredText Primer F1 reStructuredText Quick Reference FJ AFE B RBGE EETE -
BED: M AR CERE, ATHEER.

(R EDE == 32

R LU BAACHS, EfEEA RS EINA 5 EE - fEPython™, {FRELL # k- FEPython™', Y
?‘ﬁ%(dm‘strings) AR TR - RLDL I REL:

def square_and_rooter (x):

v R [E] S L 5 RO AR

@A) L2 IR PEP 8#comments (Pythonﬁ“‘%?gﬁ‘j) HRERERIR—T7 . XTI FAF R EZ(E B LI7E
PEP 0257#specification (CURFRFBLETER) FHE -

TR B

AEAEH =555 BRIERAUS o XFAAFFAR - DFRSEE, WK UgrepiX R MATHRIER 6 <
TR, ZRIEMGAE U C R - Eirp i sURMRIEMAGE I, HEG DERTEAM ¢ - IR
{56 FH B4 B 2 AN RE AT MRS Sy SEROX AN AE, BT L2 ) R A R AR E R -

MEF A B 5 B

— U6 T B & F UM A7 B R SE B — SN (IR T SORAOAT S, Ehan s il 2 i - X B A RAES, |
T RAE R 9 BRI 4 M TG AN -

Sphinx 2B IREI Y FAF B ENT AreStructuredText, IRFIEIAHTML, X5k AT AR 77 (F AOFE R B S A
FSCRIE

FH, Doctest 2 IHUT N Python 2ATHIHAER (DUS>>HEIZR) WU FR &, SREHITXHS
SCRENZS, Kl ar 4 RIS R G ICEL R EEE N — AT N o FF& A G AT LA 2 6B R bR R 45 B —
ALRERERAD T3 0 P AR R A s I i

def my_function(a, b):

>>> my_function (2, 3)

6

>>> my_function('a', 3)
'aaa'
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http://sphinx.pocoo.org
http://readthedocs.org
http://sphinx.pocoo.org
http://sphinx.pocoo.org
http://readthedocs.org
http://docutils.sourceforge.net/rst.html
http://sphinx.pocoo.org/rest.html
http://docutils.sourceforge.net/docs/user/rst/quickref.html
https://www.python.org/dev/peps/pep-0008#comments
https://www.python.org/dev/peps/pep-0257#specification
http://sphinx.pocoo.org
https://docs.python.org/3/library/doctest.html

Python Guide Documentation, Release 0.0.1

return a « b

METAT R SRR

“EFAEAT e TN REEE R, TRENERRE T A AR EICUM - SO T SR NIRGA T &R
EE Rt AT BAE -

# X RS TR R AR GRR P 1B T 8
def square_and_rooter(x):

o [R5 e L 5 RO AR

SHERAFE, ST R NETPythoni®E 5 B 5 - (X EWRE AIZ1THH/R AT LLGE A Pythoni: K HIN & E 71 %
VRSO T &, IS, RN SE I . JLP&— 1 Pythontf SR LUK __doc__ BYEEIH N
help() BRERT A SR 4T £ o

BREROE TR — B R 280, BE BLA—NEIE, WSO FAT 8 B T B ERER A1
B A R SR T 5 DA B — 1> e SRR EZ H R 4 -

9 5 R TAF B
RIEFTE B TEEERME 2R, ARHMEET SO AT B IEREM - LUT R — D ER R R f] 7

def add(a, b):
w AT, R R

return a + b

ASFAF B NIZ A —F AR S ER T R EAR R . ST A EEA R RS, E AR RS
(Fban:  add(a, b) -> result ) RAB| R FRF R 2EVE . BN WRFTERNGE, [ HPythonf] inspect 1
WA LIRA S EXAF R, M EiE st n] IR Z R H -

KT, ZERATEE AT, BIGERN — B RS SIEE: THT 4 BTS2 5
H~ SEIE  BE — SRR A -

Numpy 31 B (5 T —Fft (7SO KBS th (AT 8., 5 Numpy iU SCRAFAT 8 . RAEIX
FREERE AU 2 2 BT T 207, (LR HILEFF & AR AT LU — A 7ok - iAot R AR o £ H i

def random_number_generator (argl, arg2):
wn
Summary line.
Extended description of function.
Parameters
argl : int
Description of argl

arg2 : str
Description of arg2

Description of return value
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return 42

J1F sphinx.ext.napoleon A] LLLESphinx ARAT XA KA ISR FAF &, 75 8 /R IENumpy KU B SR 745 B AL 35
FIHHE -

Ba, KA ARG SOEFAF B AEE, ENH F AR 9 AR Lo 25 B al 2 2 R RS I T Al
S5 AELXLESCRRIERRY - AT IR BARSE] TRZAER, IPAMT EREmsREEm T -

WFEIEXN SO F A — P T, % PEP 257

Hib TH

RATRES AR T ERXLE TR . I Sphinx -

Pycco Pyccost— M 222 XAS B U AE AR, ZnodejsE Docco FIFEHE - B AT LIPS R LRSS
HEFHHEREIATHTMLAE -

Ronn Ronn¥] LAY ZUnixAImanF Mt - T 0] DL A S8 ] 532 g0 SOR S #e o8 B T 280 1B 7R Aroff& = DA 2 A
FWebATHTMLAEZ; «

Epydoc Epydoc &1 1EFF % - R Sphinx AL
MkDocs MkDocs & — ™R53 8 B S M uh A2 plcgs . 200 T8 FiMarkdown SR 70 H 30K -

M AR AR

X B ERRBEFE TR R R EEN—F

5] B 4 5 AR BB AN SE PRz AT A0S & — DN R I A0SR - AR FH IR0 77 ¥ 0T LUES B /R 58 i00RS B A0 78 oL
REGThEE, TR — P INERRR A2 -

T3t AR — L83 FH A VR

o — /NN IO Y BET— MR/ THEEFIE R E S A IE T .

o B NIRRT TREFFE RS o RIEEEA] LIBMGZEFT, XA DIERENREG T 2T, mALE
FREE AT « XU &X R SN S A SRR LT 2He, H B
FEE X SRR o SO IEIT 7Tk setUp () A tearDown () HSEH .

o RUATRERIHEAS M ER T LU BHE AT o WSR3 s — R TR Za T JLZFPRIIE, MU S FERTT &
B, WA R IE B FE BT R AT E As T - ERLEN T, MREHT TIEEE 405
PEEEM) b BEREES O OXEERGEMN AT DI TSRS T - XE, A DX R L B R R
MR FCE B MR E G, IR BB SRt T, W E AN AT LR T A Y
BT .

o EIMFER TR, HEIJ WAL T — 4 MR e Z M A 5] - XEE, HERBR AT L — A RET,
AT LR E 2 TixX 1 R AR, FRAR A 7 sCR B IR RAFA GRS B B0z A7 N At

o EFHTRIBESTIZTE2ENNREY, ERIKEEESEBIGET . XSLREREE SN
PR BV o AR5 B AR 4o RS AT (T RREER

o JEESEEIE T, EREHEARI R E A B e TR IR - M ER

o MRREAITIT LT, HHBTEAMREEAGATTE B aeIT &2 TIE, 382, X RET & HIH
DG — DRIRE RTINS IREDRARSE TARRS, /RAT DUR SRR —HER R 7
ERIR E BT TAEERE DT, XAt AT LSRR | )3T AR -
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« WIKICR AR —: BWE — DEIILKRE R E HBUG . REANFREEIXHEM, H2, ARLEH
IRBUGHIIASE AT AR T H P iR B B —# 5 -

o MR i 4 — KB A AR TER 2 F o X BRI XSS ERs TR AR RE — LA
[, W FLPratr i A, BATE M TEwZ - FRET, MR O 28 5 oR 85
%oﬁiﬁﬁﬁ%ﬁ@$smmm)ﬁ%mﬂoﬂﬁﬁu%,@%EWW&%$ INSAE I )]
test_square_of_number_ 2 () -~ test_square_negative_number () Xﬁb Zﬁ@}g?dﬁhj

K TR, B AR = ROAT R B At -

o S HIENRECE NS AATECERS, R — NMFRIAEE, IRANEC AL AT LUK & B AR
EFREERBTE, SEBERAENT . Hit, METEFRBTENRE, MR S r R
EOR5H-HE, BEEL . XMHELT, HENEWRETIKALH A -

o MK A= HBRERFITZARBATING - AEANMSAERGE LT TIERN, 217
ﬁ@&ﬁ%%ﬂﬁﬁﬂpﬁ%@ﬁﬁ%%rﬁﬁﬁ WMTUﬁﬂﬁﬁﬁf W3R b 7 e M 5 A B —
S AR - R INEE NIIRE, B — P BRI — N, B X MOTIE, B
%%%%$ﬁ%—A&Emkﬂﬁﬂ$mlﬁ%ﬁ

FLAth AR
HIT IR

unittest fEPythonbriEE N E FIMNARER - 4055 Fd JUninUint/CppUnit 251 T A F ER—14, k&
R IX AR APTIE H 3R -

AT LGB ITSEHN unittest . TestCase MTFIMRTE RO H ) -

import unittest

def fun(x):
return x + 1

class MyTest (unittest.TestCase):
def test (self):
self.assertEqual (fun(3), 4)

Python 2.7 PRy i A ST R 65 B SRR A BIALH] -

SCRE A
doctest BREFETH B FIHREERBGLEAPython 2 IEHI A B, RIEHITXERE, LA
S A LU R R HAREE A -

SIS BT A & AR EREE: M@ FROFEAREE, ASMIERROEILEE A2
[E])9Bug - EAMTHIEZ R %Wﬁ%Lﬁiﬁ%hﬁﬁ%&ﬁ@ﬁWE%%\ IR, BHRGEEBATINAE
RS, SO R 2 B 5EAT -

R 3 AT B PR SCRI

def square(x):
""Return the square of x.

>>> square (2)
4

>>> square (-2)
4
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return x * x

if _ name_ == '_ _main__
import doctest
doctest.testmod ()

%Ll python module.py JFRAEMATHBITX MRS, UMLK 2217, #HH, WREHEHREX
TR R R EA T AT, 2% RS-

TH
py.test

py.test:&Python HEE ZE HrunittestEER ) AT 1AL -

‘$ pip install pytest

RER -T2 AT RONHTE, BREARREMNER. S MKEFNRRE — T8
EH LA R R — ]

# test_sample.pyMHE
def func(x):
return x + 1

def test_answer():
assert func(3) ==

RGBT T py.test s

S py.test

=========================== test session starts ============================
platform darwin -- Python 2.7.1 -- pytest-2.2.1

collecting ... collected 1 items

test_sample.py F

================================= FAILURES =================================
test_answer

assert 4 ==

)
> assert func(3) == 5
E + where 4 =

test_sample.py:5: AssertionError

========================= ] failed in 0.02 seconds =========================

SunittestBERAAL, [FIFERITIRE, py.testfm 2B /DRI TAE -

Nose

nosedl & T unittest R AFEMNX TIN5 -

‘$ pip install nose
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nosefEft T AN A IMIKEMTHEE, # T AT CIEMKEFARM . R BRA T REOFHIFR SRR
ZxUnit)UNsE - B3 IR DU S St -

nose

tox

toxsE—MEE H e P A5 LUK B 2 R A T A

‘S pip install tox

tox {5 I AT B A ini A AL B SCHE, DA ARVFIREL BB 2R B 2 280 -

tox

Unittest2

unittest2;&Python 2.7 unittesti B FIFSHE, Z LG H R AUAPILL L B I I 5, B8k T Z BiiPython %
L FIRRER o

AR AR FH Python 2.6 87 & BARAIARA, AT LUHE S pipsfe 2244

’$ pip install unittest2

AT LA Funittest4s HRFIAZEIR, XHE, R BIBIRAGHRAR 2 B INA 5 -

import unittest2 as unittest

class MyTest (unittest.TestCase):

RAXFTTE, R EET AR IPython, H HANE R Zunittest2FE RIS, AT L] B8 A0 AE I A B A
BT, A E B E MR -

mock

unittest.mock x&Python H TMIX A — 1% - #EPython 3.3F C&ERHN T WRifEE BI—ER5 -
X F [H i A Py thon:

‘$ pip install mock

R A] DU RIS GO RS —E0 0, IR A RIS E A T2 an T 4 A e
Ban, PR AE— DA TR T AN T

from mock import MagicMock

thing = ProductionClass()

thing.method = MagicMock (return_value=3)
thing.method (3, 4, 5, key='value')

thing.method.assert_called_with(3, 4, 5, key='wvalue')

fEH patch FEIMERAER MR EIREE NG - £ TRRGlF, RASEREMERLZER ((RTZ
MR RN SN R RS -
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def mock_search(self):
class MockSearchQuerySet (SearchQuerySet) :
def _ iter_ (self):
return iter(["foo", "bar", "baz"])
return MockSearchQuerySet ()

# J\_EEI']SearchFormelE’]ﬂzmyapprﬁE)\E’] S5, AR SearchFrom&EH# 5| AR AT
@mock.patch('myapp.SearchForm.search', mock_search)
def test_new_watchlist_activities(self):

# getisearchiresultsi&%?fgif‘{?ﬁﬂ/ﬁﬁw%gﬁjﬁﬁiﬂé'ﬁ

self.assertEqual (len(myapp.get_search_results(g="fish")), 3)

Mocki & ¥ 2 HoAb A EE B 77 ORI HIHAT ) -

H &

HPython 232 J5, logging BROEMAVMEER—H 5 - PEP 282 BEFEX AT T RIHLAINE - EIZ T
BT B, MEH PythonZLfili H L N A ST .

HAEEZHEW A H

- PHtEE & ﬂ%r“ﬁﬁﬁ%’ﬁﬁ’ﬁﬁ%%ﬁi IR PG H SER AR SR, A2 LU H &
IR LR OB R R E B

o BHIHE A B IEFA TR LT FEME . BT RES e U R, R 5 ASMIH P FAEER
HETRAE, B AR, DUABIE LRSS B E -

B R Printi 2

ABE-MEIT print LT HERE—DEHFANER: EaSTMA TRRHIEERN - HAWFBLT,
HEZTCRER R A A, [HEWT:

s H—1HD %ﬁ#ﬁl&%é’}ﬂ UK EEAAEERZEER. B4 . R . B H S E
RERTS

K‘%ﬂE(Jx;{ﬁéEﬁ'lﬁﬁﬁiﬁPEﬁH GFEME, BNE 28R logger BENVTA], 1M H 2 N AR 7 5 7
u{JIL

e H FH 7 LA & fF H logging.Logger.setLevel () woEE & R BB M
logging.Logger.disabled N True EHFEMHAER -

BREEF R H &

JETE 2 1) H S ELE. & Python HASHURE FHE)—FR5y - BT AP AN A S R Ut B 2 H 3 H DR
RERE T4, T EEAEE TES

Note: 58I FRNullHandler/ M Z N A H Abhandler®| B 5 FE 1) H Hlogger -

HE—DEFYIG M loggersh, FAESEITERMNEHAL2RAZEE _ name_ RAIEX Eloggers: 1ogging
*ﬁﬁﬂfﬂqﬁ%?ﬁﬁ”@%‘/}*\”ﬁ%loggers, FrEA, H __name__ AILUHRASH ZF MR

WA H requestsiis B HESLBORE] — AT LUEX B EIRE __init__.py XHFH:
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AR A
0T o

=

# I EBIAMH B, R4 "No handler found"”

import logging
try: # Python 2.7+
from logging import NullHandler

except ImportError:
class NullHandler (logging.Handler):
def emit (self, record):
pass
logging.getLogger (__name__ ) .addHandler (NullHandler())

R AR ) H &
The Twelve-Factor App & — 13 BT & e KB I ENES %, HPEE& T —7 HERELE - EEAR
BIE H S B SRR, RRIEE MR AR bRER ), DU AR AT A 2

o 5 PN 3B ST
- BRA: MRS P AL Blogger, FIHEMEERSS (Ll A F 2K 5E il filters & loggers)

2/ = M7 HORBL Elogger:
— A B FAHEE logging. config. listen () ¥lTsocket ] AZERE 27 BT BL & -
IFEEHTAN, A LB son BRERE A SCHESR BT, 1% B B Python

o i T SR EE JSONAS 2 U
- R R T REER IR

2.63E NFRUETE
- SR MRS AL Elogger, AIEMEARSS

« ERAH:
- PR WECE AT AT SR e -
- SRR B E R E R -

58 FHINISC A BiE & B 1]

XBFATEEE AU logging_config.ini
BHE -7

HXHHE R E Z 4TI 7] 2% Python H S ZUE A HY AL

[loggers]
=root

[handlers]
=stream_handler

[formatters]
=formatter

[logger_root]

=DEBUG
=stream_handler

[handler_stream handler]
=StreamHandler

=DEBUG
=formatter
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=(sys.stderr,)

[formatter_formatter]

o o

=% (asctime)s % (name)-12s % (levelname)-8s % (message)s

WRIE, TEREHIEH logging.config. fileConfig () :

import logging
from logging.config import fileConfig

fileConfig('logging config.ini'")
logger = logging.getLogger ()
logger.debug('often makes a very good meal of %s', 'visiting tourists')

it A 7 SR BC B A0 7

FEPython 2.77, FLUFRE & EIEMEEFH - PEP 391 FF|H T 7R E FHRAPPLITEZLEN, L
TR TR A A -

import logging
from logging.config import dictConfig

logging_config = dict(
version = 1,
formatters = {
'f': {'format':
'$(asctime)s % (name)-12s % (levelname)-8s % (message)s'}
}I
handlers = {

'h': {'class': 'logging.StreamHandler',
'formatter': 'f',
'level': logging.DEBUG}
}l
root = {

'handlers': ['h'],
"level': logging.DEBUG,
},

dictConfig(logging_ config)

logger = logging.getLogger ()
logger.debug('often makes a very good meal of %$s', 'visiting tourists')

HEARBETEENF T

import logging

logger = logging.getLogger ()
handler = logging.StreamHandler ()
formatter = logging.Formatter (
'$(asctime)s % (name)-12s % (levelname)-8s % (message)s')
handler.setFormatter (formatter)
logger.addHandler (handler)
logger.setLevel (logging.DEBUG)
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logger.debug('often makes a very good meal of %s', 'visiting tourists')

LB ] R

TRATRRE ERVE, Pythonffh—I 10T —BUNE S, £RERE Lt NESIRFIVRIE. 5T, TRH
B 2 B T B AR

BT SR A N TR AMEEIIT . — S DGR 050 . %, X —

AIELIRIRIT N, F—ARETE, BE—-BRUAXMETEERNRZERERE, FHawEePHE.
BN SEL
K FPython¥)2#E TS, BNF W~ BEHKL AT HIHLEPython T B EUE S I ZERIAS B4 2 -

TRETE HICES

def append_to(element, to=[]):
to.append(element)
return to

TRETHAEE & A 1Y

my_list = append_to(1l2)
print my_list

my_other_list = append_to(42)
print my_other_list

BUCH RS, WRE - ADSEOERE, IARAZOE—ETEFIR, BT LU %R

[121]
[421]

L EREK

[12]
[12, 42]

—BHREHOE s, HRFIRM 2 OIE, FENERREIRR S SRR — 1% .

= PR ECHE SIS, PythonFIBOAS RO 2 BR(E, TR A EAEBREEUAMR (X FRuby@—FEH]) -
X EWE, MRRER TR ZRMNSHARZZS, R FE FHECETRIRNER T ZRrERM
ZERE IS ET R

AT b X AR

B EAAN, B A - PBOARZEE (None BH R —MFRNER) RIFRIZAARRESE, X
st FF Bl — BT RO 5%
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def append_to(element, to=None):
if to is None:
to = [l
to.append(element)
return to

4 [R] RS P52 [ R

ARHEIRAT AL TR (. AR ER) X M7 R4 KB Z I RPIRAS - B AR 5 R A7 R
KRR 2 B -

SERGHRE M AL
AP RIR B PythonfE (1 H A E L AT (BUAE A &R EHED

REr 5 B
def create_multipliers():

return [lambda x : i * x for i in range(5)]
RETHAEE & A2 Y

for multiplier in create_multipliers():
print multiplier (2)

SRS REHIFIE, EREUE B CRIE R 1 BERGHSEOHTRIZE, ARG RNT:
0

2

4

6

8

HEL ERER
8

8

8

8

8

BRECER O 05, IRTTHX LE R ﬁ%ﬂ%‘lﬁﬁxiu4

Pythonﬂﬁlﬂamﬁﬁ WIRHE - XEWE, WEFHHIINER, ERELSENTREGIRNF 278
-

XEGITH, TRy, =R E R ECH B AR — DT, 4 BE AR A 2 R A R A
R AR . T, EEAMRERCAHRE 1 BRIFEDZE 4.

KEFX AR, BEAERER — RN R R ATLIX S5 Python | lambdas Hk « HK, {#
M lambda FIAH BRI REGHEMETR, FXL, FRFEHR det QIR REURIFEFAEX A .

42 Chapter 2. 5 H{EHERIRTS



http://docs.python.org/reference/expressions.html#lambda

Python Guide Documentation, Release 0.0.1

def create_multipliers():
multipliers = []

for i in range(5):
def nmultiplier(x):
return 1 » x
multipliers.append(multiplier)

return multipliers

Qn ] b BRI AR O
B H BRI TT T BER E — sihack - £ T HIHR MAIR T RS HBONERERE (20 7728 pE0A
ZHO) , ARATAE A, REFABARSEBESLZIRELSE, g T X

def create_multipliers():
return [lambda x, i=i : i1 % x for i in range(5)]

FEb—AT7 %, VRAT LU A B £X functools.partial:

from functools import partial
from operator import mul

def create_multipliers():
return [partial(mul, i) for i in range(5)]

=4[] LA P52 [ R

AR, VR A B AT DAL OISR SR RE AT R BT - AEREBIE T, BIRAER R T -
SR, RAE, B PR A ERME— RN T — DR BIHE T -

TLAMANAE R 15 55 (.pyc) ST

BOANBOLN, S — DX TPython fURS HURT 1%, Pythonfi#H 2% & H shERE AL L A% SUIF I 77 5 3C
A, #40: module.pyc -

XY pyc UHFAROZIRZ FIRRS AR A -

MELE B, BTYERERER, SXATABOARIT R/ - RS IRECE X T TR, BRHRIRIS SO
BADUTHS, #HEEFERT T -

215 (.pyc) 3

SEBHRE, THET RS R E, B AT A AU BB R AT 2 X 2
LR, XTI RN, BT LR LU R AT ERAE A A

’$ export PYTHONDONTWRITEBYTECODE=1 ‘

—HX'E SPYTHONDONTWRITEBYTECODE IS4 &, Pythonifi N F =AM, XFERIIIF & EAEE
A DARFF T3 B -

BV ~/ .profile HHIHEX MIMNELE -
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BBRFTE(pyc) X i
WREEGFEFTEM:, Tl 4 al AR BRI L 4

’$ find . -type f -name "x.pyl[co]" -delete -or -type d -name "__pycache__" -delete

AW H IR H 3 T HUT XA T4, FrAR cpyc SUHFBREIRL 2 TH RV TTR Tl - 61562

WEFEVF AT IE

IRES AT T2 — DVFANIE - EATIEE, WRAEWFIE, MR SR T8 BeiE®
SRR BB, AMETEEFEARE AT, PRAERE R ATTRO%E P 2 80 - Phik & 5&E fvF
FERERE R, X LG — e

TR . BRER JHREFE AL AT ks .
BH, IXEEYFAIEE T LN XA A R — R

L FAHEEZMRBRETHAZBREREMHPEM EE GXEVFAHEEMEZS ., §2IMIT~ BSDLL
J:Apache) -

2. AR ANEE S B ETHARE AL — AFENRBEM MBS FS & — BREARFF BHFR X
FKAIRA T BRI IE & FEGPLLL M LGPL) -

JG —FPF ATIEAS SR A PR AR BRI AR E17E o A N & X B oy BB AOIRIG (R v RIVE RO BE
DAWITIR) , BXAmE, ERAKEE .

T B R B CRII R N SERFE, X BEE 0 e rE , Z2E TR .
BN B8 2 BV AT UE
 PSFL (Python Software Foundation License) — F T"PythonZx &
* MIT/BSD/ISC
- MIT (X11)
— New BSD
- ISC
* Apache
IR FEZX BV AT Uk
* LGPL
* GPL
— GPLv2
- GPLv3

thdrlegal & —{nVFRIUERENE, B TP AN — DR K REMT 4 - ANREMUT 2 LS st
2o

44 Chapter 2. 5 H{EHERIRTS


http://opensource.org/licenses/alphabetical
http://choosealicense.com/
https://tldrlegal.com/

CHAPTER 3

Pythonp F 5%
FREFERETAFES R T TR AR -
A 4% R FH
HTTP
SO R UG — A T A0 UMEL  BIERIRE BRGNP - HTTPSE 7 4E M A £ 28 B A2
fif o
Requests

Python bR H (Rurllib2 SR L T IR AT e 2 F B A4 KFR S HTTPINRE, SRTM, Z AR AAPIAT+ 40 MEH -
izgi%%izj;ﬁ?ﬂﬂ?&\ AElwebM R - BTEA, RIEZESER— MRER BRES TR EREMLE (EEFR

Requestsfil | Python HTTPHIFTH TAE — A LAITCAEREE ilwebRSS - 1B 1t i Requests, TNEHFREANTIRINE
WFFFEF|URLY, N E&RmIBPOSTEIE - Keep-alive LA HTTPIEZ MIHT /& 100% K0 B Bh5Em, X &8 id N
fik7ERequests ! Fjurllib3 2R 5E ALY,

« ZEHY
* PyPi
* GitHub

SRR
ZeroMQ
OMQ (L5 1EZeroMQ ~ OMQEZMQ) ZE— R REM RSB EE, BEATET B A e &N

A R T —MEEIS, ESEEE BT RERERAR, GMQRSATZAFEHIH B A&t al
LUBAT - FEARB T Ssocket APPEE R BLAIHEE D -
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RabbitMQ

RabbitMQ-& — NS L T & &8 B A F ¥ il (AMQP) #9JF JR 7l B 70 7 28 501 - RabbitMQfIR 55 25 3%
FErlangZR 215 5 L8, H EMBAEFNEETFE (OTP) L RAFIEHMAMAELE - TG ERmEIE
SECEIL T S5 A A B b o

o FTT
o GitHubHA

Web R H K& HESR

Dy — i T BRod 2 LU R BT H 58 KB AE S, PythonfEWeb R T & FRH 2 (1 -

INB'EIS: )
WSGI

WebfIR%5 22 W =8 0 (455 F9“WSGI”) SZ£Python web/ Fl HEZE 5 webfIR 55 5% 758 H AU FRUESE O o 38 10 W7 v
¥ Python webfEZR 5 webfIR 55288 2 [ (1T AL ., WSGHEEYRE A & B TR WSGHEZA RS % FHTA#
FEPEPythonfCHBZS A T AT BE - WSGIRIFE = SCRY I PEP 3333 -

HEZR

K& ERVE, weblEZREE T AMERES, LINHTERQHELHweb A (HI1— 15 H A Hwebif
&) BTG o KRS HIweb ESR G5 T A MR LU T ERSEILLA N LA

URLEH PEACEISRHTTPIE R 245 € HPy thon fU RS RENATHE NZ

THSRAARIN B I B B4 AL P P B aS (5 BT 3

BRGI%E HT 5 B SN B B RIPy thon RIS FI = A FUHTML  (BLHATE) it

TR B webRS58% AETT AL LB fTHTTPARSS &% AT LUAATIRIETT 45 S SCHFEEH, @ % = HEhE
Bk S5 X -

Django

Django A&— PN B web FINEZE , XTI 7] P25 A0 s oR U2 — MR IF e« Bt K&
FAERVH T B, Django 5 B LAA LR 77 9w 5 RIS RIS, AT DUSCEA S 240 < EdE 29K
S webR FH -

DjangoH & — MERIIARE M X, HrZ HOCMELIFR) o] 5 FHEER o] URRA@EH AT , e EHl
HKIBFIRINESR -

7E SEE KON BEEE DjangoRI &1 -
24K EZECHT IPython weby FH #2 {# FIDjangos i #4 i 1Y -
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Flask

Flask ZPythonF — 1> “TUHEZR”, ST NRIRI A « APIELE webflRSs, X% — PRIFAI%ESE -

{5 FH Flask 4 8 N FEAR KRR LA 5 PRiEPythont R ZE AL BR T 2 E MR — LRz £ . XH
TR T -

FlaskJF %8 MR rT 6 S FHEIMIFT B ThEE, 1 /2 SE 80 T webR. FHHEZR FF K ER 90 % RO O H A, B
TIURLEEH ~ 15 SRR AT ZLRIRRAR -

USRI Flask, R AT LURE B O iR VR RS HARAR A < FLUH, FlaskF{508 N EURE 2 0 W]
Bl R R E RS JIE -

AR SRARY, RNIR D webR M AT EX LI« S TAEFEILHMNTET S, BFE I E
AT LA R AR o« B IR AT U R AR AR AR AE R AR 2 |

X F AL A& FIDjango fJPython web FH 25, Flaskse ERIA BIERE -

Tornado

Tornado ZPython H)—1> R PweblEZE, HE HOMFHIEIL, X MH1FH A5 7] LIS FFWebSockets - 175
fhJtornado N FH DA AE S BT FK -

AW FHTornado, BRIEMRINAAEFHANH -

Pyramid

Pyramid Z— PMERETFHERIM - WEMGEERER . ERASGNEELORENE (Rl |, HBEHFT R
IXEEELRHINAE -

A&Django#Flask, Pyramid ] /' 2 fitli 7 A K - ARG Z— P IhEER B ARIMELR, (HZ X TF 404 i Python
web[ F A FF AR — DIRAT R -

Webfi%5 25

Nginx

Nginx (& & “engine-x”) J&—""webfRZ5 23 LAHTTP « SMTPAIH AR N fe (i AREE - DUSiPERE < AR
B Z MRS 25 (AIWSGIRSS &) ARAMEER . ERSHERICHRE, thinfidd . ZEA0
IE - FALER A HA AL - Nginx % LUIRSS T B, IEAE R H AR 15 ORI AT -

WSGIR S 25

ML AIWSGIIR S 23 T HL G S web ik 55 2 (I AD RO BEIR, H HIRHEHE R AOMERE S -

Gunicorn
Gunicorn (Green Unicorn) J&—"1~FRIXBNPython N FHAIWSGIfR S 2%, ZliPythonSEH . 5 HAfIPython webfR
S NF, EEERERGFED, FEEEZHEMLEE -

Gunicorn5 ERE S HAEOALE - IR, —EHMARS S, FliluwsGl, BNEERARFERIME, |
PR 285 B DA AR A

3 Python WSGIR 5525 ZE 1 it
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X T 404 #fIPython web FH T &, Gunicorns@& B N HEFE 5 -

Waitress

Waitress #5&— P 2EPythonfIWSGIAR S5 2%, FIREE“IEH TR HINMERE" . HOCHH AR, (ERHER
T —LEGunicomZT H IR AN FIIHE (WIHTTPIERZ M) -

Waitress7EPython web & ft: [X IE7E 2R 1FBORBAT -

uWsaGl

uWSGI WIEIEE RS T 2Ra0ThEe . bR 7 ARE R . HEGEUNEMINEE, uWSGLA R LIERNZ
FhIRFEIE S AP AN ARSS 2% - 29X E1F5PythonFIWSGI - uWSGIEE ] LAVE AL webii HES a1 T,
AT LLUBITHE 2T EE R Iweb RSS2 (FLUINginxFlApache) J5Ufi- J5—FMEML T, webRSS5 2% Al LA BEuWSGIS
N FH Z 18] R F uwsgi P SRiB1E - uWSGIH IwebfR 55 28 SCH7 8 1 (% 26 IR 20 & i — 0 i Bk B AL
EHPython. HFMAEELE, S U uWSCGIELEZE -

HAEWAEHuWSGL, BRAEVRALE 2 FF B -

e 55 i e S %
L i IR E EPython s FH AU A R EE R KU Gunicorn FIWSGIARSS 2%, R HESRENNEER R
TiwebRS5%s, Ul nginx JFTH -

WSGIARSS %8 E 5 2 F TPython N FI b, SILFEIR, webfRSS2sMIA & & EHIES, HLFRS Mt
ARES ~ EREEH - DDoSERIF DL FEAIAIE -

FETRE

FHAARSS (PaaS) & —FA T EEMBIEAORE, MG EHEMENE - B L web S FHRT & - {f
FIPaaSHT, LT 4 3 AT LIZREE T4 5 DL ACRS AN 50 O 4 T

Heroku

Heroku XJPython 2.7-3.5 N FH$R M T SB— A Hr -

HerokuSCH# i KA HPython webR F « RSG5 2% LLACHESE o W] LA7EHeroku 528 I & R FH - — BRI AT A
TR, JRA] LA RE e T S -

Heroku#4E3 | 1EAH AL EE SRR AT ZEHeroku b 5 FPython, [RIRME — 1y T FF85 SRR BZ B IRAIEE
—/ R -

Herokus& 2 Hij T IO T-#5 & Python web FH []Paas -
Eldarion

Eldarion (ZHiFY{%Gondor) FHKubernetes~ CoreOSFIDockerty i )PaaSF 5 - 1% F & XIF LM WSGIN FH ,
H BB — TR Ui B R Django il H -
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HRAR

REZHAWSGIR F 4 IHTMLEL E AR08 S VE WHTTPIE SR AR « 63 5 59 B3 AOME S i A TR F AR
AN B4 MPython S = AE SURN A « BUMRG BEE G — RFIRIENCCH:, SRR IRAR ST & RGURE R
ALENES, HOTHER (E) EFRRAZ, FIFRH &R SN AR E TR AR SN A -

A RSO R R & Aot AR SE AT A E RS I B AWK RS 2R M 2RI E -
KT AT SR R AN A& SR A ARG AR A &, — 2 B i SR B m] 2%

o NS FUEIE R BRI BN S N A B AR U1 - BB EB BN N < LABT T —: dSINERAR I Z &
EHBR— AN EEESS) -

o« VPRSI B AVFERR T (A E 2R RIE A s(E, I HiL A vFESR - A FHPythonfURS - XA {EHE
EHHERMEATTE, M ERRER 2 bug -

o SEH NI T FE Mavascript i SHTMUETR & - 3 TR0 R, — R8N EERE
FARTMILASER £ 25 8 147 Bl JavaScript O 0 40 RS « -

Jinja2

Jinja2 f&— MG ENE W R 5 2 -

ERAETICARERES, XHERTUHTEREMERFICIES, NMULEHTML - Jinja2 727 18 fl
IR~ bR M A2 /AN - M TDjangoIREH RS, Tinja2H 14 2 HIELH -

iX B R Jinja2 1 — L EH E A HTMLIT S :

(# XEERE #)

{# P TIRERZERL #)
{{title}}

(# PR, R AT DI EAhem LTSS #)
{% block head %}

<h1l>This is the head!</hl>

{% endblock %}

(# EEHEE +)

{% for item in list %}
<1li>{{ item }}</1li>

{% endfor %}

BN RAISIE B2 — 1 5 Tornado ik 5528 45 & webii 5751 - Tornadof# AL RHANE 4 -

# S AJinjaz
from jinja2 import Environment, FileSystemLoader

# S N Tornado

import tornado.ioloop
import tornado.web

# N templates/site.html

TEMPLATE_FILE = "site.html"
templatelLoader = FileSystemLoader ( searchpath="templates/" )
templateEnv = Environment ( loader=templatelLoader )

template = templateEnv.get_template (TEMPLATE_FILE)

# FHTIERIZEZBEIIR
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movie_list = [[1l,"The Hitchhiker's Guide to the Galaxy"l,[2,"Back to future"],[3,"Matriy
# template.render () IREEEHEYEhtml FIFRFH
html_output = template.render(list=movie_list,

title="Here is my favorite movie list")

# ETUA SR
class MainHandler (tornado.web.RequestHandler) :
def get(self)
# R [EYE G AR AR R 3 D U 2
self.write (html_output)

# WEMHE  (127.0.0.1:PORT/)

application = tornado.web.Application([
(r"/", MainHandler),

1)

PORT=8884
if _ name_ == "__main_ ":
# WERSS

appllcatlon.listen(PORT)
tornado.ioloop.IOLoop.instance () .start ()

base.html AR LUEJ TR vl 5 DT AOEA, X Seuh s DU TRD SE I AR A0 PR 8 BR BT AT

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN">

<html ="en">
<html ="http://www.w3.0rg/1999/xhtml">
<head>
<link ="stylesheet" ="style.css" />
<title>{{title}} - My Webpage</title>
</head>
<body>
<div ="content">

(# T—1TSHsite. . htmlBRFINBIER #)
{% block content %}{% endblock %}

</div>

<div ="footer">
{% block footer %}
gcopy; Copyright 2013 by <a ="http://domain.invalid/">you</a>.
{% endblock %}

</div>

</body>

N — RS E B2 B A TPython S FHE A RIRIE S TUH ( site.html ) , AT BT base.html « NEHR
2 BB AE| base . html TLHAER N AJELA o

<!{% extends "base.html" %}
{%$ block content %}
<p class="important">
<div ="content">
<h2>{{title}}</h2>
<p>{{ list_title }}</p>

<ul>
{%$ for item in list %}
<li>{{ item[O0]}} : {{ ditem[1]}}</1li>
{% endfor %}
</ul>
</div>

</p>
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]{% endblock %}

%F T F A Python webi | Jinja2 & HECHE TR ARG

Chameleon

Chameleon U1 HIEHE — TMHTML/XMLIER 5|28, %52 T BURJE 4155 (TAL) « TALFEIA S A
(TALES) # Z JETAL (Metal) 1&i%

Chameleon A 1 TPython 2.5 % DL FRRA (EL¥E3.xHpypy) , WHT Pyramidﬂ‘l?7 g .

DURRAR 2 FE VR B SURSEEAE RS IR PR B0 T R B AR AN SCARPRIE - B (A — AR BB S g, IR A%
BRI - TERMIER - SORMBIIR (L . TR TR AR R UG A A ATHTML,
FRULATLIER S as FEE, WAl IAEWYSIWYGHISm A Homke - (X (15 5 BTk EIRIHME, DLEAENY
ar P OSSR F R R G A S -

HATALTE 7] LURA 5 WIS | 8957 1 -

<html>
<body>
<hl>Hello, <span ="context.name">World</span>!</hl>
<table>
<tr ="row 'apple', 'banana', 'pineapple'">
<td ="col 'juice', 'muffin', 'pie'">
<span ="row.capitalize ()" /> <span ="col" />
</td>
</tr>
</table>
</body>
</html>

<span tal:replace="expression” /> ZIHNAKIEI, EEUILHE N, PLET A IRATEZRIEARE AR
FEAREVART, VRAT LUGE B BEIN E AE RR TR EOR N e, R ${expression} , BAKUNTR:

<html>
<body>
<hl>Hello, ${world}!</hl>
<table>
<tr ="row 'apple', 'banana', 'pineapple'">
<td ="col 'juice', 'muffin', 'pie'">
S{row.capitalize ()} S${col}
</td>
</tr>
</table>
</body>
</html>

HREICFEEHER] <span tal:replace="expression”>Default Text</span> V&5 SOVFFE A TE G AR H 61 & Bk
NGRS

FH T Chameleon> H Pyramidth 5, FrIHARS 2 H -

Mako

Mako & — M & 9% HPythonIEIE S, LUABIMERER KM - ERNBEMAPHE S T HMEMRES (I
fDjangofJinja2) EIFHIERST, B & Pylons and Pyramid webfEZE 6L & FIBRIMENRIE S -

Mako AR 7R 1 40T -
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<%$inherit file="base.html"/>
<

oe

rows = [[v for v in range(0,10)] for row in range(0,10)]
%>
<table>
% for row in rows:
S{makerow (row) }
% endfor
</table>

<%def name="makerow (row) ">
<tr>
% for name in row:
<td>${name}</td>\
% endfor
</tr>
</%def>

BARER— DM REARIEN, /RAT LU

from mako.template import Template
print (Template("hello S${data}!").render(data="world"))

7EPython webft[X, Mako#g 325 -
5%

HTML 771 [ e B

A T TEEX

MR FHHTMLIR S | X & IRE B W TR — D EE I LB S0 o B I R BT TR 1R 75 25 X 28 9 BT A R
—EHEE, SURIN G ZEORE A5 « Wb — A2 LLE@E R sORR BT T EEE . AR csv 80
json o

X, M TURBUS IR T % - 9 DURHUE: — iR F FUNAR P 78 W9 0T L i de R IR B A1 T . X il
PANUR E FHRORS EORIRTE RIS ILEREE T HL251E

Ixml5 Requests

Ixml & — PR REFEFTXMLATHTMLIYE H B RIFT RIERE, E 27 LB R FIRELAIPREE - 3]
A2 Requests BEEREAA B Aurllib2f63R,  DUESR Sl BEA A 3EE « /RA URE S EA @4 pip
install lxml Al pip install requestsﬁﬁﬁﬁgo

HE, SAXWAE:

from 1lxml import html
import requests

%Tﬂ%ﬁﬁﬂ%ﬁﬁﬁ requests.get KRR E S HMNIFTEIRIMIT, KA ntml BRI, HIBERR
F1E tree o

page = requests.get ('http://econpy.pythonanywhere.com/ex/001.html")

tree html.fromstring(page.content)
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FATROZAF page.content TMAE page.text , AN html. fromstring BRI bytes RAE N i
Ao

tree BI7E LA RIFAIRTIR S H AL & 8 N HTMLIC:, FATAT DR P AF 5 SR8 77 . XPathFICSSSelect - £
XAIRBIH, BT FE BN AR .
XPath/& — M 7ZEHTMLELXMLEE 540 SO e A5 B A 7730 . W3Schools A X XPathiRIFAI 43 -

HLAMAE & F &R T B R R T & fUXPath, . {Firefox # fIFireBugik 3 ChromeH fInspector - {15 R
IEFE{# FHChrome, RAT LA LE, EEFERE?, "R M, HIXA S RJ5 %R “Copy -> Copy
XPath” -

PO FEAAEE, TURMARMNOTES, BECSERNPTREZT - — 1 Eiitle ) buyer-
name” HdiviR, FFh—"JEclass /7 item-price” Hspan -

<div ="puyer—name">Carson Busses</div>
<span ="item-price">$29.95</span>

FLEIXESE, AT LGS — N IEF R XPathE 1A, FF B 4% 5177 206 FHIxml ) xpath BKEL

# LA S tE— A SEE 513 -
buyers = tree.xpath('//div[@title="buyer-name"]/text ()")
# A2 AE— NS EITIF:

prices = tree.xpath('//span[@class="item-price"]/text () ")
HATREBGIIHTIEIR T 4

print 'Buyers: ', buyers

print 'Prices: ', prices

Buyers: ['Carson Busses', 'Earl E. Byrd', 'Patty Cakes',

'Derri Anne Connecticut', 'Moe Dess', 'Leda Doggslife', 'Dan Druff',
'Al Fresco', 'Ido Hoe', 'Howie Kisses', 'Len Lease', 'Phil Meup',
'Ira Pent', 'Ben D. Rules', 'Ave Sectomy', 'Gary Shattire',

'Bobbi Soks', 'Sheila Takya', 'Rose Tattoo', 'Moe Tell']

Prices: ['$29.95', '$8.37', '$l5.26', '$19.25', '$19.25',
'$13.99', '$31.57', '$8.49', 'S$14.47', '$15.86', 'S$11.11"',
'$15.98', 's$l6.27', '$7.50', '$50.85', '$14.26', '$5.68"',
'$15.00', '$114.07', '$10.09']

WERE ! FACEAIIHIE A IxmIFRequests A K TTHTERE] T B8 A T ZHEIE - H BnX 8w LI
PINRIFEARRIFAENFET o XA AT AR X LERE b AR IS B0 IE T BATA] LUGE I Pythonsf 23 7
XEHIR N E X IR R A — D, REn=aH A -

A LU — L B idea,  HLAMBEOX M RIARGE AL [ TR N f%R 5y, B (AR E S N AR
HE -

v 447 B
AT =6 N B RCRF T B TERT,  H shell o 747 FHEHEZIRE M A
VERSHEE T s, FRNDSBI—ER TR EATMRE K -
—LRAT R 24T RN BT

s Grep - XAFIEHER TR

e curl - KAURLIBVEHITEIR G M TR

* httpie - HTTPE P an 4T LE, J&cURLE AR UFHIE M
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o git - — P RARAIEH RS
e mercurial - —FIMXRAIESRI RS, FERHPythont %
Clint

clint 5 — M T I & 247 R KPythont 3R, BIEMRELEMWITER, SCFHHMEERE. mLiTElE/4%
He - RESRARIFIE - E TR AR SR RS A SR 4 .«

Click
click (Command-line Interface Creation Kit, B Ff4E5) & — ™ F H R Al ge DRGSR S 178 O

HIPythonfl, ZERH THGTZREI - X a7 OiE TR BEETFHEIARBALE, FIRAX
ey AT B

docopt

docopt &— & HPythonicHE - BT BENTPOSIX KIS HIFE SR AN SITE D, REWSH -

Plac
Plac & X Python VB H Y argparse IR LA, SRAFEREED (RLESHERTA R T 5 a2 0077 20

SRR REMEE M . HEHP AR MRHP . BFA . RGEHEA . Blergx UKL
9’5 FHSERIIIAA BN, % TR AT LIA B b T TRR ) S B A 4738 0 -

Cliff
Cliff & — MR SITRF RS - TR T setuptoolsfI A M & SREEHE T4 - M8 =10% HH DU H A

JE. ZIERAMZMTOREEZZRMS, HilsubversionMgit, IXEERERF & I HASEIF
M1, ORI PR R R 7 i < Rt A T B A -

Cement

Cement 52— NMEHaT-SITHMESR, HEREE NS RBAIEHER T, SIA—DIREWL - FriETT 2
TG, RPN TEMERERER 1T AR RIF S, RGeS REIT X - Cement 2 & 4
P, SEFIZ SRR DA IAEZR AR B, AT DA R KTEREZR I E 21

GUIR

BT RIGUIR. 515 -
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Camelot

Camelot & Django s A HFIF 4, 1EPython ~ SQLAlchemyFIQtA\FEfiti b Mt T A& FheH St s N -

EI:E IO w R F ZE & HE M ¥ . http:/www.python-camelot.com 1 HE {4 3 F:
https://groups.google.com/forum/#!forum/project-camelot

Cocoa

Note: CocoafEZL(VHTOS X, R EREHEFarINHMAEZRET .

GTK

PyGTKFE Mt T X GTK+ T 2L Python#F & - S5GTK+EA G —#E, #RH TGNU LGPLIFAIE - FHFEER
& PyGTK H il L ZFFGTK-2. XAIAPI (RZFFGTK-3.0) - XFFHui B H il A HEEFHPyGTK, 1
HHIPyGTKR. A th#E 71T #4 2IPyGObject - -

PyGObject X "Y(PyGi)

PyGObject #&fit TN GNOMEH 4 & FIPython#B &, H5GTK+ 358 2% - X EE— Al THE Python
GTK+ 387 -

APIZ %

Kivy
Kivy & —""Python/%, AT XL ABAEGAENE - H BN T RN ET RSB RS R I
PR AL, RIS CRAE RS B AT 22 AN AT R B -

Kivy’R fiPythonZR 5, £ TFOpenGL, LFFLFEIAZA, Blun: FBAR - WA AT - TUTOM LML « Wiifs
#1128 - WindowsfIWM_TOUCHJH B, - HIDfi 5 LUK SE R AT A= fh% % .

Kivy H— XTI 4, EEEREARMER, AEME M TS (Linux, OSX, Windows, Android) _fif
-

FEFIR AT LIEH Ml EHE]: hup://kivy.org

PyObjC

Note: CocoaffEZR{XHT0OS X, WREHEG EF 5N HMAZEEET -

PySide

PySidesE X #5F 4 GUI T EQtfIPython4h i€ -
pip install pyside
https://wiki.qt.io/Category:LanguageBindings::PySide::Downloads
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PyQt

Note: UIRIRAVEIEE 582 MMGPL, AR 4 VR 20 3K 7 L7 AT LE !

PyQuiE it T QUEZEIPythonhE (WL/STH) -

http://www.riverbankcomputing.co.uk/software/pyqt/download

PyjamasDesktop (pyjs Desktop)

PyjamasDesktop & Pyjamasf) # 18 . PyjamasDesktopse — 4 H T 5 H M 5 F S EZR I EFE  vo.6ii A2
J& ., PyjamasDesktoph{ | Pyjamas(Pyjs)H]—&B4> o &l SR UL, BiJE Al LAK FH 5 Python WebR A 58 42 #H [F] )
PR AELR AR P 57 SR T R FH SR T -

PyjamasDesktopH*Python Wiki o
FT: pyjs Desktop -

Qt
Qt #— M IZEH M & MAESR, Al H T &% GUILLKEIEGUIRH -

Tk
Tkinter; & Tel/Tk Z _F AR A X R E3EZE - 7] LUFEFHPythontmEE R EF B ER A FEREER
ToamPETRE -

TkAITkinter — 35 # 7] LAIZE K Z 20 HUnix P &, 2 %A Windows JzMacintosh 247t [R5 FF o N 8.ORUA T
15, TKEERTE P& RAE T R A R A R .

TkDocs FH—HIEHAERIZIES TKEARE, % T PythonHI7Rf] - HEFE I Python Wiki -

wxPython

wxPythonf&:—PythoniE 5 KIGUI T B4 . 7] LLikPython®EFF AR A (F AO QI @t - ShREEE MERIFEH
S . ER— 1 PythonfJf B (JRARIE) | Eid A2 2 1T G C++ GUUEwxWidgets LI -

ZHEwxPython: F| http://www.wxpython.org/download.php#stable "N B:&E & VR A E RGTRIAEL -

G/

DB-API

The Python Database API (DB-API) defines a standard interface for Python database access modules. It’s documented
in PEP 249. Nearly all Python database modules such as sqglite3, psycopg and mysql-python conform to this interface.

Tutorials that explain how to work with modules that conform to this interface can be found here and here.
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SQLAIchemy

SQLAIchemy is a commonly used database toolkit. Unlike many database libraries it not only provides an ORM layer
but also a generalized API for writing database-agnostic code without SQL.

‘$ pip install sglalchemy

Records

Records is minimalist SQL library, designed for sending raw SQL queries to various databases. Data can be used
programmatically, or exported to a number of useful data formats.

S pip install records

Also included is a command-line tool for exporting SQL data.

Django ORM

The Django ORM is the interface used by Django to provide database access.
It’s based on the idea of models, an abstraction that makes it easier to manipulate data in Python.
The basics:

» Each model is a Python class that subclasses django.db.models.Model.

* Each attribute of the model represents a database field.

* Django gives you an automatically-generated database-access API; see Making queries.

peewee

peewee is another ORM with a focus on being lightweight with support for Python 2.6+ and 3.2+ which supports
SQLite, MySQL and Postgres by default. The model layer is similar to that of the Django ORM and it has SQL-like
methods to query data. While SQLite, MySQL and Postgres are supported out-of-the-box, there is a collection of
add-ons available.

PonyORM

PonyORM is an ORM that takes a different approach to querying the database. Instead of writing an SQL-like language
or boolean expressions, Python’s generator syntax is used. There’s also an graphical schema editor that can generate
PonyORM entities for you. It supports Python 2.6+ and Python 3.3+ and can connect to SQLite, MySQL, Postgres &
Oracle

SQLObject

SQLObject is yet another ORM. It supports a wide variety of databases: Common database systems MySQL, Postgres
and SQLite and more exotic systems like SAP DB, SyBase and MSSQL. It only supports Python 2 from Python 2.6
upwards.
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A 2%

Twisted

Twisted J&— N EHIRBIAIMLE 51 . A DUFARMEE T ZMAFE MG N HRF, 8#FhtplkSa8/E
F ~ f# FHSMTP/POP3/IMAPESSHIMY N T ~ BIFPERFEN LN 55 .

PyZMQ
PyZMQ 2 ZeroMQ HJPython4FE - ZeroMQ/E— M tERENI TP TH B, Hrh— BRI AR T LR
A T7 2R AL HTE BFAT - ZeroMQIE AR 4 F -

o ER-RE: B—HK PR E —H RS E o X T — R R AT S5 o AR

o BHATH: B—HE AL LBE—EITHE L . X E—FEdR S L5 .
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Systems Administration

Fabric

Fabric is a library for simplifying system administration tasks. While Chef and Puppet tend to focus on managing
servers and system libraries, Fabric is more focused on application level tasks such as deployment.

Install Fabric:

$ pip install fabric

The following code will create two tasks that we can use: memory_usage and deploy. The former will output the
memory usage on each machine. The latter will ssh into each server, cd to our project directory, activate the virtual
environment, pull the newest codebase, and restart the application server.

from fabric.api import cd, env, prefix, run, task
env.hosts = ['my_serverl', 'my_server2']

@task
def memory_usage() :
run('free -m'")

@task
def deploy():
with cd('/var/www/project—-env/project'):
with prefix('. ../bin/activate'):
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run('git pull')
run('touch app.wsgi')

With the previous code saved in a file named fabfile.py, we can check memory usage with:

fab memory_usage
n e

Executing task 'memory'
run: free -n

ny

my
g out:

$
[
[
[
[
[
[

J__SE€
/_se

Y
Y

free shared ached

n out: Mem: 8 5067 222
my out: —-/+ buffers/cac 150¢ 455
m out: Swap: 0 0 0

Executing task 'memory'

run: free -m

out: total used shared buffers

out: Mem: 1666 2 64 0 180

out: /+ buffers/cache: 1517

out: Swap: 895 1 8

and we can deploy with:

$ fab deploy

Additional features include parallel execution, interaction with remote programs, and host grouping.

Fabric Documentation

Salt

Salt is an open source infrastructure management tool. It supports remote command execution from a central point

(master host) to multiple hosts (minions). It also supports system states which can be used to configure multiple servers
using simple template files.

Salt supports Python versions 2.6 and 2.7 and can be installed via pip:

’$ pip install salt

After configuring a master server and any number of minion hosts, we can run arbitrary shell commands or use pre-
built modules of complex commands on our minions.

The following command lists all available minion hosts, using the ping module.

S salt '+' test.ping

The host filtering is accomplished by matching the minion id, or using the grains system. The grains system uses static

host information like the operating system version or the CPU architecture to provide a host taxonomy for the Salt
modules.

The following command lists all available minions running CentOS using the grains system:

$ salt -G 'os:CentOS' test.ping

Salt also provides a state system. States can be used to configure the minion hosts.

For example, when a minion host is ordered to read the following state file, it will install and start the Apache server:

apache:
pkg:
— installed
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service:
— running
— enable: True
- require:
- pkg: apache

State files can be written using YAML, the Jinja2 template system or pure Python.

Salt Documentation

Psutil

Psutil is an interface to different system information (e.g. CPU, memory, disks, network, users and processes).

Here is an example to be aware of some server overload. If any of the tests (net, CPU) fail, it will send an email.

# Functions to get system values:

from psutil import cpu_percent, net_io_counters
# Functions to take a break:

from time import sleep

# Package for email services:

import smtplib

import string

MAX_NET_USAGE = 400000

MAX_ATTACKS = 4

attack = 0
counter = 0
while attack <= MAX_ATTACKS:
sleep(4)
counter = counter + 1
# Check the cpu usage
if cpu_percent (interval = 1) > 70:

attack = attack + 1
# Check the net usage

netil = net_io_counters()[1]
netol = net_io_counters () [0]
sleep(l)

neti2 = net_io_counters()[1]
neto2 = net_io_counters () [0]

# Calculate the bytes per second
net = ((neti2+neto2) - (netil+netol))/2
if net > MAX NET USAGE:
attack = attack + 1
if counter > 25:
attack = 0

counter = 0
# Write a very important email if attack is higher than 4
TO = "youlyour_email.com"
FROM = "webmaster@your_domain.com"
SUBJECT = "Your domain is out of system resources!”
text = "Go and fix your server!"

BODY = string.join(("From: %s" SFROM, "To: %s" %TO,"Subject: %s" $SUBJECT, "",text),

server = smtplib.SMTP('127.0.0.1")
server.sendmail (FROM, [TO], BODY)
server.quit ()

n\r

A full terminal application like a widely extended top which is based on psutil and with the ability of a client-server

monitoring is glance.
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Ansible

Ansible is an open source system automation tool. The biggest advantage over Puppet or Chef is it does not require an
agent on the client machine. Playbooks are Ansible’s configuration, deployment, and orchestration language and are
written in YAML with Jinja2 for templating.

Ansible supports Python versions 2.6 and 2.7 and can be installed via pip:

S pip install ansible

Ansible requires an inventory file that describes the hosts to which it has access. Below is an example of a host and
playbook that will ping all the hosts in the inventory file.

Here is an example inventory file: hosts.yml

[server_name]
127.0.0.1

Here is an example playbook: ping.yml

— hosts: all

tasks:
- name: ping
action: ping

To run the playbook:

$ ansible-playbook ping.yml -i hosts.yml —--ask-pass

The Ansible playbook will ping all of the servers in the hosts.yml file. You can also select groups of servers using
Ansible. For more information about Ansible, read the Ansible Docs.

An Ansible tutorial is also a great and detailed introduction to getting started with Ansible.

Chef

Chef is a systems and cloud infrastructure automation framework that makes it easy to deploy servers and applications
to any physical, virtual, or cloud location. In case this is your choice for configuration management, you will primarily
use Ruby to write your infrastructure code.

Chef clients run on every server that is part of your infrastructure and these regularly check with your Chef server to
ensure your system is always aligned and represents the desired state. Since each individual server has its own distinct
Chef client, each server configures itself and this distributed approach makes Chef a scalable automation platform.

Chef works by using custom recipes (configuration elements), implemented in cookbooks. Cookbooks, which are
basically packages for infrastructure choices, are usually stored in your Chef server. Read the Digital Ocean tutorial
series on chef to learn how to create a simple Chef Server.

To create a simple cookbook the knife command is used:

knife cookbook create cookbook_name

Getting started with Chef is a good starting point for Chef Beginners and many community maintained cookbooks that
can serve as a good reference or tweaked to serve your infrastructure configuration needs can be found on the Chef
Supermarket.

¢ Chef Documentation
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Puppet

Puppet is IT Automation and configuration management software from Puppet Labs that allows System Administrators
to define the state of their IT Infrastructure, thereby providing an elegant way to manage their fleet of physical and
virtual machines.

Puppet is available both as an Open Source and an Enterprise variant. Modules are small, shareable units of code
written to automate or define the state of a system. Puppet Forge is a repository for modules written by the community
for Open Source and Enterprise Puppet.

Puppet Agents are installed on nodes whose state needs to be monitored or changed. A designated server known as
the Puppet Master is responsible for orchestrating the agent nodes.

Agent nodes send basic facts about the system such as to the operating system, kernel, architecture, ip address, host-
name etc. to the Puppet Master. The Puppet Master then compiles a catalog with information provided by the agents
on how each node should be configured and sends it to the agent. The agent enforces the change as prescribed in the
catalog and sends a report back to the Puppet Master.

Facter is an interesting tool that ships with Puppet that pulls basic facts about the system. These facts can be referenced
as a variable while writing your Puppet modules.

S facter kernel
Linux

$ facter operatingsystem
Ubuntu

Writing Modules in Puppet is pretty straight forward. Puppet Manifests together form Puppet Modules. Puppet
manifest end with an extension of . pp. Here is an example of ‘Hello World’ in Puppet.

notify { 'This message is getting logged into the agent node':

#As nothing is specified in the body the resource title
#the notification message by default.

}

Here is another example with system based logic. Note how the operating system fact is being used as a variable
prepended with the $ sign. Similarly, this holds true for other facts such as hostname which can be referenced by
Shostname

notify{ 'Mac Warning':
=> Soperatingsystem ? {
'Darwin' => 'This seems to be a Mac.',
default => 'I am a PC.',
}I
}

There are several resource types for Puppet but the package-file-service paradigm is all you need for undertaking
majority of the configuration management. The following Puppet code makes sure that the OpenSSH-Server package
is installed in a system and the sshd service is notified to restart everytime the sshd configuration file is changed.

package { 'openssh-server':
=> installed,

}

file { '/etc/ssh/sshd_config':
=> 'puppet:///modules/sshd/sshd_config',
=> 'root',
=> 'root',
=> '640",
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notify =>

Service['sshd']l, # sshd will restart

# whenever you edit this

# file

=> Package][ 'openssh-server'],

}

service { 'sshd':

=>
=>
=>
=>

}

running,
true,
true,
true,

For more information,

Blueprint

refer to the Puppet Labs Documentation

Todo

Write about Blueprint

Buildout

Buildout is an open source software build tool. Buildout is created using the Python programming language. It
implements a principle of separation of configuration from the scripts that do the setting up. Buildout is primarily used
to download and set up dependencies in Python eggs format of the software being developed or deployed. Recipes for

build tasks in any environment can be created, and many are already available.

Shinken

Shinken is a modern, Nagios compatible monitoring framework written in Python. Its main goal is to give users a

flexible architecture for their monitoring system that is designed to scale to large environments.

Shinken is backwards-compatible with the Nagios configuration standard, and plugins.It works on any operating sys-

tem, and architecture that supports Python which includes Windows, GNU/Linux, and FreeBSD.

Continuous Integration

Why?

Martin Fowler, who first wrote about Continuous Integration (short: CI) together with Kent Beck, describes the CI as

follows:

Continuous Integration is a software development practice where members of a team integrate their work
frequently, usually each person integrates at least daily - leading to multiple integrations per day. Each
integration is verified by an automated build (including test) to detect integration errors as quickly as
possible. Many teams find that this approach leads to significantly reduced integration problems and

allows a team to develop cohesive software more rapidly.

3.9. Continuous Integration
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Jenkins

Jenkins CI is an extensible continuous integration engine. Use it.

Buildbot

Buildbot is a Python system to automate the compile/test cycle to validate code changes.

Tox
tox is an automation tool providing packaging, testing and deployment of Python software right from the console or
CI server. It is a generic virtualenv management and test command line tool which provides the following features:

¢ Checking that packages install correctly with different Python versions and interpreters

* Running tests in each of the environments, configuring your test tool of choice

* Acting as a front-end to Continuous Integration servers, reducing boilerplate and merging CI and shell-based
testing.

Travis-ClI

Travis-CI is a distributed CI server which builds tests for open source projects for free. It provides multiple workers
to run Python tests on and seamlessly integrates with GitHub. You can even have it comment on your Pull Requests
whether this particular changeset breaks the build or not. So if you are hosting your code on GitHub, travis-ci is a
great and easy way to get started with Continuous Integration.

In order to get started, add a . travis.yml file to your repository with this example content:

language: python
python:

- "2.6"

- "2.7"

- "3.2"

- "3.3"
# command to install dependencies
script: python tests/test_all_of_the_units.py
branches:

only:

— master

This will get your project tested on all the listed Python versions by running the given script, and will only build the
master branch. There are a lot more options you can enable, like notifications, before and after steps and much more.
The travis-ci docs explain all of these options, and are very thorough.

In order to activate testing for your project, go to the travis-ci site and login with your GitHub account. Then activate
your project in your profile settings and you’re ready to go. From now on, your project’s tests will be run on every
push to GitHub.

Speed

CPython, the most commonly used implementation of Python, is slow for CPU bound tasks. PyPy is fast.
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Using a slightly modified version of David Beazley’s CPU bound test code (added loop for multiple tests), you can
see the difference between CPython and PyPy’s processing.

# PyPy
S ./pypy -V
Python 2.7.1 (7773£8fc4223, Nov 18 2011, 18:47:10)
PyPy 1.7.0 with GCC 4.4.3]
./pypy measurel.py

(
$
0.(

140690517426
95300102234

# CPython

S ./python -V

Python 2.7.1

./python measure2.py
.06774401665

Context

The GIL

The GIL (Global Interpreter Lock) is how Python allows multiple threads to operate at the same time. Python’s
memory management isn’t entirely thread-safe, so the GIL is required to prevent multiple threads from running the
same Python code at once.

David Beazley has a great guide on how the GIL operates. He also covers the new GIL in Python 3.2. His results show
that maximizing performance in a Python application requires a strong understanding of the GIL, how it affects your
specific application, how many cores you have, and where your application bottlenecks are.

C Extensions
The GIL

Special care must be taken when writing C extensions to make sure you register your threads with the interpreter.

C Extensions
Cython

Cython implements a superset of the Python language with which you are able to write C and C++ modules for Python.
Cython also allows you to call functions from compiled C libraries. Using Cython allows you to take advantage of
Python’s strong typing of variables and operations.

Here’s an example of strong typing with Cython:
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def primes(int kmax):
"""Calculation of prime numbers with additional
Cython keywords"""

cdef int n, k, i

cdef int p[1000]

result = []

if kmax > 1000:
kmax = 1000

k=0
n =2
while k < kmax:
i=20
while i < k and n % p[i] !'= 0:
i=1+1
if 1 ==
plk] = n
k =k + 1

result.append(n)
n=n+1
return result

This implementation of an algorithm to find prime numbers has some additional keywords compared to the next one,
which is implemented in pure Python:

def primes (kmax) :
"""Calculation of prime numbers in standard Python syntax"""

p = range(1000)

result = []

if kmax > 1000:
kmax = 1000

k =0
n =2
while k < kmax:
i=20
while i < k and n % p[i] != O:
i=1+1
if 1 ==
plk]l = n
k =k +1

result.append(n)
n=mn+ 1
return result

Notice that in the Cython version you declare integers and integer arrays to be compiled into C types while also
creating a Python list:

def primes(int kmax) :
"""Calculation of prime numbers with additional
Cython keywords"""

cdef int n, k, i
cdef int p[1000]
result = []

def primes (kmax) :
"""Calculation of prime numbers in standard Python syntax"""
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p = range(1000)
result = []

What is the difference? In the upper Cython version you can see the declaration of the variable types and the integer
array in a similar way as in standard C. For example cdef int n,k,i in line 3. This additional type declaration (i.e. integer)
allows the Cython compiler to generate more efficient C code from the second version. While standard Python code
is saved in « . py files, Cython code is saved in » . pyx files.

What’s the difference in speed? Let’s try it!

import time

#activate pyx compiler

import pyximport
pyximport.install ()

#primes implemented with Cython
import primesCy

#primes implemented with Python
import primes

print "Cython:"
tl= time.time ()
print primesCy.primes (500)

t2= time.time ()

print "Cython time: %s" $(t2-tl)
print ""

print "Python"

tl= time.time ()

print primes.primes (500)

t2= time.time ()
print "Python time:

°

25" % (t2-t1)

These lines both need a remark:

import pyximport
pyximport.install ()

The pyximport module allows you to import * . pyx files (e.g., primesCy . pyx) with the Cython-compiled version
of the primes function. The pyximport.install() command allows the Python interpreter to start the Cython compiler
directly to generate C-code, which is automatically compiled to a » . so C-library. Cython is then able to import this
library for you in your Python code, easily and efficiently. With the time.time() function you are able to compare the
time between these 2 different calls to find 500 prime numbers. On a standard notebook (dual core AMD E-450 1.6
GHz), the measured values are:

Cython time: 0.0054 seconds

Python time: 0.0566 seconds

And here the output of an embedded ARM beaglebone machine:

Cython time: 0.0196 seconds

Python time: 0.3302 seconds

Pyrex
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Shedskin?
Concurrency

Concurrent.futures

The concurrent.futures module is a module in the standard library that provides a “high-level interface for asyn-
chronously executing callables”. It abstracts away a lot of the more complicated details about using multiple threads
or processes for concurrency, and allows the user to focus on accomplishing the task at hand.

The concurrent.futures module exposes two main classes, the ThreadPoolExecutor and the ProcessPoolExecutor. The
ThreadPoolExecutor will create a pool of worker threads that a user can submit jobs to. These jobs will then be
executed in another thread when the next worker thread becomes available.

The ProcessPoolExecutor works in the same way, except instead of using multiple threads for its workers, it will use
multiple processes. This makes it possible to side-step the GIL, however because of the way things are passed to
worker processes, only picklable objects can be executed and returned.

Because of the way the GIL works, a good rule of thumb is to use a ThreadPoolExecutor when the task being executed
involves a lot of blocking (i.e. making requests over the network) and to use a ProcessPoolExecutor executor when
the task is computationally expensive.

There are two main ways of executing things in parallel using the two Executors. One way is with the map(func,
iterables) method. This works almost exactly like the builtin map() function, except it will execute everything in
parallel. :

from concurrent.futures import ThreadPoolExecutor
import requests

def get_webpage (url) :
page = requests.get (url)
return page
pool = ThreadPoolExecutor (max_workers=5)
my_urls = ['http://google.com/']1%x10 # Create a list of urls
for page in pool.map (get_webpage, my_urls):

# Do something with the result
print (page.text)

For even more control, the submit(func, *args, **kwargs) method will schedule a callable to be executed ( as
func(*args, **kwargs)) and returns a Future object that represents the execution of the callable.

The Future object provides various methods that can be used to check on the progress of the scheduled callable. These
include:

cancel() Attempt to cancel the call.

cancelled() Return True if the call was successfully cancelled.

running() Return True if the call is currently being executed and cannot be cancelled.
done() Return True if the call was successfully cancelled or finished running.

result() Return the value returned by the call. Note that this call will block until the scheduled callable returns by
default.

exception() Return the exception raised by the call. If no exception was raised then this returns None. Note that this
will block just like result().
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add_done_callback(fn) Attach a callback function that will be executed (as fn(future)) when the scheduled callable
returns.

from concurrent.futures import ProcessPoolExecutor, as_completed

def is_prime(n):

if n % 2 ==
return n, False

sgrt_n = int (nx*x0.5)
for i in range(3, sgrt_n + 1, 2):
ifn % i==0:
return n, False
return n, True

PRIMES = [
112272535095293,
112582705942171,
112272535095293,
115280095190773,
115797848077099,
1099726899285419]

futures = []
with ProcessPoolExecutor (max_workers=4) as pool:
# Schedule the ProcessPoolExecutor to check if a number is prime
# and add the returned Future to our 1list of futures
for p in PRIMES:
fut = pool.submit (is_prime, p)
futures.append (fut)

# As the jobs are completed, print out the results
for number, result in as_completed(futures):
if result:
print("{} is prime".format (number))
else:
print("{} is not prime".format (number))

The concurrent.futures module contains two helper functions for working with Futures. The as_completed(futures)
function returns an iterator over the list of futures, yielding the futures as they complete.

The wait(futures) function will simply block until all futures in the list of futures provided have completed.

For more information, on using the concurrent.futures module, consult the official documentation.

Threading

The standard library comes with a threading module that allows a user to work with multiple threads manually.

Running a function in another thread is as simple as passing a callable and it’s arguments to Thread ‘s constructor and
then calling start():

from threading import Thread
import requests

def get_webpage (url):
page = requests.get (url)
return page
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some_thread = Thread(get_webpage, 'http://google.com/")
some_thread.start ()

To wait until the thread has terminated, call join():

some_thread. join ()

After calling join(), it is always a good idea to check whether the thread is still alive (because the join call timed out):

if some_thread.is_alive():

print ("join () must have timed out.")
else:

print ("Our thread has terminated.")

Because multiple threads have access to the same section of memory, sometimes there might be situations where two
or more threads are trying to write to the same resource at the same time or where the output is dependent on the
sequence or timing of certain events. This is called a data race or race condition. When this happens, the output will
be garbled or you may encounter problems which are difficult to debug. A good example is this stackoverflow post.

The way this can be avoided is by using a ‘Lock*_ that each thread needs to acquire before writing to a shared resource.
Locks can be acquired and released through either the contextmanager protocol (with statement), or by using acquire()
and release() directly. Here is a (rather contrived) example:

from threading import Lock, Thread
file_lock = Lock()

def log(msg):
with file_lock:
open('website_changes.log', 'w') as f:
f.write (changes)

def monitor_website (some_website) :
mmwn
Monitor a website and then if there are any changes,
log them to disk.

mmn

while True:

changes = check_for_changes (some_website)
if changes:
log(changes)
websites = ['http://google.com/"', ... ]
for website in websites:
t = Thread(monitor_website, website)
t.start ()

Here, we have a bunch of threads checking for changes on a list of sites and whenever there are any changes, they
attempt to write those changes to a file by calling log(changes). When log() is called, it will wait to acquire the lock
with with file_lock:. This ensures that at any one time, only one thread is writing to the file.

Spawning Processes
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Multiprocessing
Scientific Applications

Context

Python is frequently used for high-performance scientific applications. It is widely used in academia and scientific
projects because it is easy to write and performs well.

Due to its high performance nature, scientific computing in Python often utilizes external libraries, typically written
in faster languages (like C, or FORTRAN for matrix operations). The main libraries used are NumPy, SciPy and
Matplotlib. Going into detail about these libraries is beyond the scope of the Python guide. However, a comprehensive
introduction to the scientific Python ecosystem can be found in the Python Scientific Lecture Notes

Tools

IPython

IPython is an enhanced version of Python interpreter, which provides features of great interest to scientists. The inline
mode allows graphics and plots to be displayed in the terminal (Qt based version). Moreover, the notebook mode sup-
ports literate programming and reproducible science generating a web-based Python notebook. This notebook allows
you to store chunks of Python code along side the results and additional comments (HTML, LaTeX, Markdown). The
notebook can then be shared and exported in various file formats.

Libraries

NumPy

NumPy is a low level library written in C (and FORTRAN) for high level mathematical functions. NumPy cleverly
overcomes the problem of running slower algorithms on Python by using multidimensional arrays and functions that
operate on arrays. Any algorithm can then be expressed as a function on arrays, allowing the algorithms to be run
quickly.

NumPy is part of the SciPy project, and is released as a separate library so people who only need the basic requirements
can use it without installing the rest of SciPy.

NumPy is compatible with Python versions 2.4 through to 2.7.2 and 3.1+.
Numba
Numba is a NumPy aware Python compiler (just-in-time (JIT) specializing compiler) which compiles annotated Python

(and NumPy) code to LLVM (Low Level Virtual Machine) through special decorators. Briefly, Numba uses a system
that compiles Python code with LLVM to code which can be natively executed at runtime.

SciPy

SciPy is a library that uses NumPy for more mathematical functions. SciPy uses NumPy arrays as the basic data struc-
ture, and comes with modules for various commonly used tasks in scientific programming, including linear algebra,
integration (calculus), ordinary differential equation solving and signal processing.
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Matplotlib
Matplotlib is a flexible plotting library for creating interactive 2D and 3D plots that can also be saved as manuscript-

quality figures. The API in many ways reflects that of MATLAB, easing transition of MATLAB users to Python.
Many examples, along with the source code to re-create them, are available in the matplotlib gallery.

Pandas
Pandas is data manipulation library based on Numpy which provides many useful functions for accessing, indexing,
merging and grouping data easily. The main data structure (DataFrame) is close to what could be found in the R

statistical package; that is, heterogeneous data tables with name indexing, time series operations and auto-alignment
of data.

Rpy2

Rpy?2 is a Python binding for the R statistical package allowing the execution of R functions from Python and passing
data back and forth between the two environments. Rpy2 is the object oriented implementation of the Rpy bindings.

PsychoPy

PsychoPy is a library for cognitive scientists allowing the creation of cognitive psychology and neuroscience experi-
ments. The library handles presentation of stimuli, scripting of experimental design and data collection.

Resources

Installation of scientific Python packages can be troublesome, as many of these packages are implemented as Python
C extensions which need to be compiled. This section lists various so-called scientific Python distributions which
provide precompiled and easy-to-install collections of scientific Python packages.

Unofficial Windows Binaries for Python Extension Packages

Many people who do scientific computing are on Windows, yet many of the scientific computing packages are no-
toriously difficult to build and install on this platform. Christoph Gohlke however, has compiled a list of Windows
binaries for many useful Python packages. The list of packages has grown from a mainly scientific Python resource to
a more general list. If you’re on Windows, you may want to check it out.

Anaconda
Continuum Analytics offers the Anaconda Python Distribution which includes all the common scientific Python pack-

ages as well as many packages related to data analytics and big data. Anaconda itself is free, and Continuum sells a
number of proprietary add-ons. Free licenses for the add-ons are available for academics and researchers.

Canopy

Canopy is another scientific Python distribution, produced by Enthought. A limited ‘Canopy Express’ variant is
available for free, but Enthought charges for the full distribution. Free licenses are available for academics.
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Image Manipulation

Most image processing and manipulation techniques can be carried out effectively using two libraries: Python Imaging
Library (PIL) and OpenSource Computer Vision (OpenCV).

A brief description of both is given below.

Python Imaging Library
The Python Imaging Library, or PIL for short, is one of the core libraries for image manipulation in Python. Unfortu-
nately, its development has stagnated, with its last release in 2009.

Luckily for you, there’s an actively-developed fork of PIL called Pillow - it’s easier to install, runs on all operating
systems, and supports Python 3.

Installation

Before installing Pillow, you’ll have to install Pillow’s prerequisites. Find the instructions for your platform in the
Pillow installation instructions.

After that, it’s straightforward:

S pip install Pillow

Example

from PIL import Image, ImageFilter
#Read image

im = Image.open( 'image.jpg' )
#Display image

im.show ()

#Applying a filter to the image

im_sharp = im.filter( ImageFilter.SHARPEN )
#Saving the filtered image to a new file
im_sharp.save( 'image_sharpened. jpg', 'JPEG' )

#Splitting the image into its respective bands, i.e. Red, Green,
#and Blue for RGB
r,g,b = im_sharp.split()

#Viewing EXIF data embedded in image
exif_data = im._getexif ()
exif data

There are more examples of the Pillow library in the Pillow tutorial.

OpenSource Computer Vision

OpenSource Computer Vision, more commonly known as OpenCV, is a more advanced image manipulation and
processing software than PIL. It has been implemented in several languages and is widely used.
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Installation

In Python, image processing using OpenCV is implemented using the cv2 and NumPy modules. The installation

instructions for OpenCV should guide you through configuring the project for yourself.

NumPy can be downloaded from the Python Package Index(PyPI):

$ pip install numpy

Example

from cv2 import =x

import numpy as np

#Read Image

img = cv2.imread('testimg. jpg')
#Display Image

cv2.imshow ('image', img)
cv2.waitKey (0)
cv2.destroyAllWindows ()

#Applying Grayscale filter to image
gray = cv2.cvtColor (img, cv2.COLOR_BGR2GRAY)

#Saving filtered image to new file
cv2.imwrite('graytest.jpg',gray)

There are more Python-implemented examples of OpenCV in this collection of tutorials.

Data Serialization

What is data serialization?

Data serialization is the concept of converting structured data into a format that allows it to be shared or stored in
such a way that its original structure to be recovered. In some cases, the secondary intention of data serialization is to
minimize the size of the serialized data which then minimizes disk space or bandwidth requirements.

Pickle

The native data serialization module for Python is called Pickle.

Here’s an example:

import pickle

#Here's an example dict
grades = { 'Alice': 89, 'Bob': 72, 'Charles': 87 }

#Use dumps to convert the object to a serialized string
serial_grades = pickle.dumps( grades )

#Use loads to de-serialize an object
received_grades = pickle.loads( serial_grades )
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Protobuf
If you’re looking for a serialization module that has support in multiple languages, Google’s Protobuf library is an

option.

XML parsing

untangle

untangle is a simple library which takes an XML document and returns a Python object which mirrors the nodes and
attributes in its structure.

For example, an XML file like this:

<?xml version="1.0"7?>
<root>

<child "childl">
</root>

can be loaded like this:

import untangle
obj = untangle.parse('path/to/file.xml")

and then you can get the child elements name like this:

obj.root.child['name']

untangle also supports loading XML from a string or an URL.

xmltodict

xmltodict is another simple library that aims at making XML feel like working with JSON.
An XML file like this:

<mydocument "an attribute">
<and>
<many>element s</many>
<many>more elements</many>
</and>
<plus "complex">
element as well
</plus>
</mydocument>

can be loaded into a Python dict like this:

import xmltodict

with open('path/to/file.xml') as fd:
doc = xmltodict.parse(fd.read())

and then you can access elements, attributes and values like this:
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doc['mydocument '] ['@has'] # == u'an attribute’
doc['mydocument']['and']['many'] # == [u'elements', u'more elements']
doc['mydocument '] ['plus']['@a'] # == u'complex'
doc['mydocument '] ['plus']['#text'] # == u'element as well'

xmltodict also lets you roundtrip back to XML with the unparse function, has a streaming mode suitable for handling
files that don’t fit in memory and supports namespaces.

JSON

The json library can parse JSON from strings or files. The library parses JSON into a Python dictionary or list. It can
also convert Python dictionaries or lists into JSON strings.

Parsing JSON

Take the following string containing JSON data:

‘json_string = '"{"first_name": "Guido", "last_name":"Rossum"}'

It can be parsed like this:

import json
parsed_json = json.loads(json_string)

and can now be used as a normal dictionary:

print (parsed_json['first _name'])
"Guido"

You can also convert the following to JSON:

d = {
'first_name': 'Guido',
'second_name': 'Rossum',
'titles': ['BDFL', 'Developer'],
}
print (json.dumps (d))
'{"first_name": "Guido", "last_name": "Rossum", "titles": ["BDFL", "Developer"]}'
simplejson

The JSON library was added to Python in version 2.6. If you’re using an earlier version of Python, the simplejson
library is available via PyPL

simplejson mimics the json standard library. It is available so that developers that use older versions of Python can use
the latest features available in the json lib.

You can start using simplejson when the json library is not available by importing simplejson under a different name:

import simplejson as Jjson

After importing simplejson as json, the above examples will all work as if you were using the standard json library.
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Cryptography

Cryptography

Cryptography is an actively developed library that provides cryptographic recipes and primitives. It supports Python
2.6-2.7, Python 3.3+ and PyPy.

Cryptography is divided into two layers of recipes and hazardous materials (hazmat). The recipes layer provides
simple API for proper symmetric encryption and the hazmat layer provides low-level cryptographic primitives.

Installation

S pip install cryptography

Example

Example code using high level symmetric encryption recipe:

from cryptography.fernet import Fernet

key = Fernet.generate_key ()

cipher_suite = Fernet (key)

cipher_text = cipher_suite.encrypt(b"A really secret message. Not for prying eyes.")
plain_text = cipher_suite.decrypt (cipher_text)

PyCrypto

PyCrypto is another library, which provides secure hash functions and various encryption algorithms. It supports
Python version 2.1 through 3.3.

Installation

S pip install pycrypto

Example

from Crypto.Cipher import AES

# Encryption

encryption_suite = AES.new('This is a keyl23', AES.MODE_CBC, 'This is an IV456")
cipher_text = encryption_suite.encrypt("A really secret message. Not for prying eyes.")

# Decryption
decryption_suite = AES.new('This is a keyl23', AES.MODE_CBC, 'This is an IV456")
plain_text = decryption_suite.decrypt (cipher_text)

Machine Learning

Python has a vast number of libraries for data analysis, statistics and Machine Learning itself, making it a language of
choice for many data scientists.
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Some widely used packages for Machine Learning and other Data Science applications are enlisted below.

Scipy Stack

The Scipy stack consists of a bunch of core helper packages used in data science, for statistical analysis and visualising
data. Because of its huge number of functionalities and ease of use, the Stack is considered a must-have for most data
science applications.

The Stack consists of the following packages (link to documentation given):
1. NumPy

SciPy library

Matplotlib

[Python

pandas

AR

Sympy
7. nose

The stack also comes with Python bundled in, but has been excluded from the above list.

Installation

For installing the full stack, or individual packages, you can refer to the instructions given here.

NB: Anaconda is highly preferred and recommended for installing and maintaining data science packages seamlessly.

scikit-learn

Scikit is a free and open-source machine learning library for Python. It offers off-the-shelf functions to implement
many algorithms like linear regression, classifiers, SVMs, k-means, Neural Networks etc. It also has a few sample
datasets which can be directly used for training and testing.

Because of its speed, robustness and easiness to use, it’s one of the most widely-used libraries for many Machine
Learning applications.

Installation

Through PyPI:

‘pip install -U scikit-learn

Through conda:

’conda install scikit-learn

scikit-learn also comes in shipped with Anaconda (mentioned above). For more installation instructions, refer to this
link.
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Example

For this example, we train a simple classifier on the Iris dataset, which comes bundled in with scikit-learn.

The dataset takes four features of flowers: sepal length, sepal width, petal length and petal width, and classifies them
into three flower species (labels): setosa, versicolor or virginica. The labels have been represented as numbers in the
dataset: O (setosa), 1 (versicolor) and 2 (virginica).

We shuffle the Iris dataset, and divide it into separate training and testing sets: keeping the last 10 data points for
testing and rest for training. We then train the classifier on the training set, and predict on the testing set.

from sklearn.datasets import load_iris
from sklearn import tree

from sklearn.metrics import accuracy_score
import numpy as np

#loading the iris dataset
iris = load_iris()

x = iris.data #array of the data
y = iris.target #array of labels (i.e answers) of each data entry

#getting label names i.e the three flower species
y_names = iris.target_names

#taking random indices to split the dataset into train and test
test_ids = np.random.permutation(len(x))

#splitting data and labels into train and test
#keeping last 10 entries for testing, rest for training

Xx_train = x[test_ids[:-10]]
x_test = x[test_ids[-10:]]

y_train = y[test_ids[:-10]]
y_test = y[test_ids[-10:]]

#classifying using decision tree
clf = tree.DecisionTreeClassifier()

#training (fitting) the classifier with the training set
clf.fit(x_train, y_train)

#predictions on the test dataset
pred = clf.predict (x_test)

print pred #predicted labels i.e flower species
print y_test #actual labels
print (accuracy_score(pred, y_test))*100 #prediction accuracy

Since we’re splitting randomly and the classifier trains on every iteration, the accuracy may vary. Running the above
code gives:

[0O1 1102022 2]
[0O1 1102022 2]
100.0

The first line contains the labels (i.e flower species) of the testing data as predicted by our classifier, and the second
line contains the actual flower species as given in the dataset. We thus get an accuracy of 100% this time.
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More on scikit-learn can be read in the documentation.

Interfacing with C/C++ Libraries

C Foreign Function Interface

CFFI provides a simple to use mechanism for interfacing with C from both CPython and PyPy. It supports two modes:
an inline ABI compatibility mode (example provided below), which allows you to dynamically load and run functions
from executable modules (essentially exposing the same functionality as LoadLibrary or dlopen), and an API mode,
which allows you to build C extension modules.

ABI Interaction

from cffi import FFI

ffi = FFI()

ffi.cdef("size_t strlen(const charx);")

clib = ffi.dlopen(None)

length = clib.strlen("String to be evaluated.")
# prints: 23

print ("{}".format (length))

ctypes

ctypes is the de facto library for interfacing with C/C++ from CPython, and it provides not only full access to the
native C interface of most major operating systems (e.g., kernel32 on Windows, or libc on *nix), but also provides
support for loading and interfacing with dynamic libraries, such as DLLs or shared objects at runtime. It does bring
along with it a whole host of types for interacting with system APIs, and allows you to rather easily define your own
complex types, such as structs and unions, and allows you to modify things such as padding and alignment, if needed.
It can be a bit crufty to use, but in conjunction with the struct module, you are essentially provided full control over
how your data types get translated into something usable by a pure C(++) method.

Struct Equivalents

MyStruct.h

struct my_struct {
int a;
int b;

};

MyStruct.py

import ctypes
class my_struct (ctypes.Structure) :
_fields_ = [("a", c_int),
("b", c_int)]

SWIG

SWIG, though not strictly Python focused (it supports a large number of scripting languages), is a tool for generating
bindings for interpreted languages from C/C++ header files. It is extremely simple to use: the consumer simply needs
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to define an interface file (detailed in the tutorial and documentations), include the requisite C/C++ headers, and run
the build tool against them. While it does have some limits, (it currently seems to have issues with a small subset of
newer C++ features, and getting template-heavy code to work can be a bit verbose), it provides a great deal of power
and exposes lots of features to Python with little effort. Additionally, you can easily extend the bindings SWIG creates
(in the interface file) to overload operators and built-in methods, effectively re- cast C++ exceptions to be catchable by
Python, etc.

Example: Overloading __ repr__

MyClass.h

#include <string>
class MyClass {
private:

std::string name;
public:

std::string getName();
};

myclass.i

%include "string.i"

%$module myclass

% {

#include <string>
#include "MyClass.h"

%)

%extend MyClass {
std::string __repr__ ()
{

return $self->getName () ;

%$include "MyClass.h"

Boost.Python

Boost.Python requires a bit more manual work to expose C++ object functionality, but it is capable of providing all
the same features SWIG does and then some, to include providing wrappers to access PyObjects in C++, extracting
SWIG- wrapper objects, and even embedding bits of Python into your C++ code.
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Packaging Your Code

Package your code to share it with other developers. For example to share a library for other developers to use in their
application, or for development tools like ‘py.test’.

An advantage of this method of distribution is its well established ecosystem of tools such as PyPI and pip, which
make it easy for other developers to download and install your package either for casual experiments, or as part of
large, professional systems.

It is a well-established convention for Python code to be shared this way. If your code isn’t packaged on PyPI, then
it will be harder for other developers to find it, and to use it as part of their existing process. They will regard such
projects with substantial suspicion of being either badly managed or abandoned.

The downside of distributing code like this is that it relies on the recipient understanding how to install the required
version of Python, and being able and willing to use tools such as pip to install your code’s other dependencies. This is
fine when distributing to other developers, but makes this method unsuitable for distributing applications to end-users.

The Python Packaging Guide provides an extensive guide on creating and maintaining Python packages.

Alternatives to Packaging

To distribute applications to end-users, you should freeze your application.

On Linux, you may also want to consider creating a Linux distro package (e.g. a .deb file for Debian or Ubuntu.)

For Python Developers

If you’re writing an open source Python module, PyPI , more properly known as The Cheeseshop, is the place to host
it.

Pip vs. easy_install

Use pip. More details here
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Personal PyPI

If you want to install packages from a source other than PyPI, (say, if your packages are proprietary), you can do it by
hosting a simple http server, running from the directory which holds those packages which need to be installed.
Showing an example is always beneficial

For example, if you want to install a package called MyPackage.tar.gz, and assuming this is your directory
structure:

* archive
— MyPackage
* MyPackage.tar.gz

Go to your command prompt and type:

$ cd archive
$ python -m SimpleHTTPServer 9000

This runs a simple http server running on port 9000 and will list all packages (like MyPackage). Now you can install
MyPackage using any Python package installer. Using Pip, you would do it like:

S pip install —--extra-index-url=http://127.0.0.1:9000/ MyPackage

Having a folder with the same name as the package name is crucial here. I got fooled by that, one time. But if you
feel that creating a folder called MyPackage and keeping MyPackage .tar . gz inside that, is redundant, you can
still install MyPackage using:

S pip install  http://127.0.0.1:9000/MyPackage.tar.gz

pypiserver

Pypiserver is a minimal PyPI compatible server. It can be used to serve a set of packages to easy_install or pip. It
includes helpful features like an administrative command (-U) which will update all its packages to their latest versions
found on PyPIL.

S3-Hosted PyPi

One simple option for a personal PyPi server is to use Amazon S3. A prerequisite for this is that you have an Amazon
AWS account with an S3 bucket.

1. Install all your requirements from PyPi or another source
2. Install pip2pi
* pip install git+https://github.com/wolever/pip2pi.git
3. Follow pip2pi README for pip2tgz and dir2pi commands
* pip2tgz packages/ YourPackage (orpip2tgz packages/ -r requirements.txt)
e dir2pi packages/
4. Upload the new files
» Use a client like Cyberduck to sync the entire packages folder to your s3 bucket

* Make sure you upload packages/simple/index.html as well as all new files and directories
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5. Fix new file permissions

* By default, when you upload new files to the S3 bucket, they will have the wrong permissions set.

* Use the Amazon web console to set the READ permission of the files to EVERYONE.

¢ If you get HTTP 403 when trying to install a package, make sure you’ve set the permissions correctly.
6. All done

* You can now install your package withpip install --index-url=http://your—-s3-bucket/packages/simple
YourPackage

For Linux Distributions

Creating a Linux distro package is arguably the “right way” to distribute code on Linux.

Because a distribution package doesn’t include the Python interpreter, it makes the download and install about 2MB
smaller than freezing your application.

Also, if a distribution releases a new security update for Python, then your application will automatically start using
that new version of Python.

The bdist_rpm command makes producing an RPM file for use by distributions like Red Hat or SuSE is trivially easy.

However, creating and maintaining the different configurations required for each distribution’s format (e.g. .deb for
Debian/Ubuntu, .rpm for Red Hat/Fedora, etc) is a fair amount of work. If your code is an application that you plan to
distribute on other platforms, then you’ll also have to create and maintain the separate config required to freeze your
application for Windows and OSX. It would be much less work to simply create and maintain a single config for one
of the cross platform freezing tools, which will produce stand-alone executables for all distributions of Linux, as well
as Windows and OSX.

Creating a distribution package is also problematic if your code is for a version of Python that isn’t currently supported
by a distribution. Having to tell some versions of Ubuntu end-users that they need to add the ‘dead-snakes’ PPA using
sudo apt-repository commands before they can install your .deb file makes for an extremely hostile user experience.
Not only that, but you’d have to maintain a custom equivalent of these instructions for every distribution, and worse,
have your users read, understand, and act on them.

Having said all that, here’s how to do it:
* Fedora
e Debian and Ubuntu
e Arch

Useful Tools

e fpm
e alien

¢ dh-virtualenv (for APT/DEB omnibus packaging)

Freezing Your Code

“Freezing” your code is creating a single-file executable file to distribute to end-users, that contains all of your appli-
cation code as well as the Python interpreter.
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Applications such as ‘Dropbox’, ‘Eve Online’, ‘Civilization IV’, and BitTorrent clients do this.

The advantage of distributing this way is that your application will “just work”, even if the user doesn’t already have
the required version of Python (or any) installed. On Windows, and even on many Linux distributions and OS X, the
right version of Python will not already be installed.

Besides, end-user software should always be in an executable format. Files ending in . py are for software engineers
and system administrators.

One disadvantage of freezing is that it will increase the size of your distribution by about 2—12MB. Also, you will be
responsible for shipping updated versions of your application when security vulnerabilities to Python are patched.

Alternatives to Freezing

Packaging your code is for distributing libraries or tools to other developers.

On Linux, an alternative to freezing is to create a Linux distro package (e.g. .deb files for Debian or Ubuntu, or .rpm
files for Red Hat and SuSE.)

Todo

Fill in “Freezing Your Code” stub

Comparison of Freezing Tools

Solutions and platforms/features supported:

Solu- Win- Linux| OS | Python | Li- One-file Zipfile Eggs| pkg_resources
tion dows X 3 cense | mode import support
bbFreeze| yes yes yes no MIT no yes yes yes

py2exe | yes no no yes MIT yes yes no no

pyln- yes yes yes yes GPL yes no yes no

staller

cx_Freeze yes yes yes yes PSF no yes yes no

py2app | no no yes yes MIT no yes yes yes

Note: Freezing Python code on Linux into a Windows executable was only once supported in PylInstaller and later
dropped..

Note: All solutions need MS Visual C++ dll to be installed on target machine, except py2app. Only Pyinstaller makes
self-executable exe that bundles the dll when passing ——onefile to Configure.py.

Windows

bbFreeze

Prerequisite is to install Python, Setuptools and pywin32 dependency on Windows.

Todo
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Write steps for most basic .exe

py2exe

Prerequisite is to install Python on Windows.
1. Download and install http://sourceforge.net/projects/py2exe/files/py2exe/

2. Write setup.py (List of configuration options):

from distutils.core import setup
import pyZexe

setup (
windows=[{'script': 'foobar.py'}],

)

3. (Optionally) include icon
4. (Optionally) one-file mode

5. Generate . exe into dist directory:

‘S python setup.py pyZ2exe

6. Provide the Microsoft Visual C runtime DLL. Two options: globally install dll on target machine or distribute
dll alongside with .exe.

Pylnstaller

Prerequisite is to have installed Python, Setuptools and pywin32 dependency on Windows.
* Most basic tutorial

e Manual

OS X

py2app

Pylinstaller

Pylnstaller can be used to build Unix executables and windowed apps on Mac OS X 10.6 (Snow Leopard) or newer.

To install PyInstaller, use pip:

‘$ pip install pyinstaller

To create a standard Unix executable, from say script.py, use:

‘S pyinstaller script.py

This creates,
* ascript.spec file, analogous to a make file

e abuild folder, that holds some log files
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* a dist folder, that holds the main executable script, and some dependent Python libraries,

all in the same folder as script .py. Pylnstaller puts all the Python libraries used in script .py into the dist
folder, so when distributing the executable, distribute the whole dist folder.

The script . spec file can be edited to customise the build, with options such as
* bundling data files with the executable
* including run-time libraries (.d11 or . so files) that Pylnstaller can’t infer automatically
* adding Python run-time options to the executable,

Now script.spec can be run with pyinstaller (instead of using script . py again):

’$ pyinstaller script.spec

To create a standalone windowed OS X application, use the ——windowed option

‘$ pyinstaller --windowed script.spec

This creates a script.app in the dist folder. Make sure to use GUI packages in your Python code, like PyQt or
PySide, to control the graphical parts of the app.

There are several options in script . spec related to Mac OS X app bundles here. For example, to specify an icon
for the app, use the icon=\path\to\icon.icns option.

Linux

bbFreeze

Pylnstaller
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Your Development Environment

Text Editors

Just about anything that can edit plain text will work for writing Python code, however, using a more powerful editor
may make your life a bit easier.

Vim

Vim is a text editor which uses keyboard shortcuts for editing instead of menus or icons. There are a couple of plugins
and settings for the Vim editor to aid Python development. If you only develop in Python, a good start is to set the
default settings for indentation and line-wrapping to values compliant with PEP 8. In your home directory, open a file
called . vimrc and add the following lines:

set textwidth=79 " lines longer than 79 columns will be broken

set shiftwidth=4 " operation >> indents 4 columns; << unindents 4 columns
set tabstop=4 " a hard TAB displays as 4 columns

set expandtab " insert spaces when hitting TABs

set softtabstop=4 " insert/delete 4 spaces when hitting a TAB/BACKSPACE
set shiftround " round indent to multiple of 'shiftwidth'

set autoindent " align the new line indent with the previous line

With these settings, newlines are inserted after 79 characters and indentation is set to 4 spaces per tab. If you also use
Vim for other languages, there is a handy plugin called indent, which handles indentation settings for Python source
files.

There is also a handy syntax plugin called syntax featuring some improvements over the syntax file included in Vim
6.1.

These plugins supply you with a basic environment for developing in Python. To get the most out of Vim, you should
continually check your code for syntax errors and PEP8 compliance. Luckily PEPS and Pyflakes will do this for you.
If your Vim is compiled with +python you can also utilize some very handy plugins to do these checks from within
the editor.

For PEPS checking and pyflakes, you can install vim-flake8. Now you can map the function F1ake8 to any hotkey or
action you want in Vim. The plugin will display errors at the bottom of the screen, and provide an easy way to jump
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to the corresponding line. It’s very handy to call this function whenever you save a file. In order to do this, add the
following line to your .vimrc:

autocmd BufWritePost *.py call Flake8()

If you are already using syntastic, you can set it to run Pyflakes on write and show errors and warnings in the quickfix
window. An example configuration to do that which also shows status and warning messages in the statusbar would
be:

set statusline+=%#warningmsg#

set statusline+=%{SyntasticStatuslineFlag()}
set statusline+=%x

let g:syntastic_auto_loc_list=1

let g:syntastic_loc_list_height=5

Python-mode

Python-mode is a complex solution for working with Python code in Vim. It has:
* Asynchronous Python code checking (pylint, pyflakes, pep8, mccabe) in any combination
* Code refactoring and autocompletion with Rope
* Fast Python folding
* Virtualenv support
 Search through Python documentation and run Python code
* Auto PEPS error fixes

And more.

SuperTab

SuperTab is a small Vim plugin that makes code completion more convenient by using <Tab> key or any other
customized keys.

Emacs

Emacs is another powerful text editor. It is fully programmable (lisp), but it can be some work to wire up correctly. A
good start if you’re already an Emacs user is Python Programming in Emacs at EmacsWiki.

1. Emacs itself comes with a Python mode.

TextMate

TextMate brings Apple’s approach to operating systems into the world of text editors. By bridging UNIX
underpinnings and GUI, TextMate cherry-picks the best of both worlds to the benefit of expert scripters
and novice users alike.
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Sublime Text

Sublime Text is a sophisticated text editor for code, markup and prose. You’ll love the slick user interface,
extraordinary features and amazing performance.

Sublime Text has excellent support for editing Python code and uses Python for its plugin APL. It also has a diverse
variety of plugins, some of which allow for in-editor PEP8 checking and code “linting”.

Atom

Atom is a hackable text editor for the 21st century, built on atom-shell, and based on everything we love
about our favorite editors.

Atom is web native (HTML, CSS, JS), focusing on modular design and easy plugin development. It comes with
native package control and plethora of packages. Recommended for Python development is Linter combined with
linter-flake8.

IDEs

PyCharm / IntelliJ IDEA
PyCharm is developed by JetBrains, also known for IntelliJ IDEA. Both share the same code base and most of Py-

Charm’s features can be brought to IntelliJ with the free Python Plug-In. There are two versions of PyCharm: Profes-
sional Edition (Free 30-day trial) and Community Edition (Apache 2.0 License) with fewer features.

Python (on Visual Studio Code)
Python for Visual Studio is an extension for the Visual Studio Code IDE. This is a free, light weight, open source IDE,

with support for Mac, Windows, and Linux. Built using open source technologies such as Node.js and Python, with
compelling features such as Intellisense (autocompletion), local and remote debugging, linting, and the like.

MIT licensed.
Enthought Canopy

Enthought Canopy is a Python IDE which is focused towards Scientists and Engineers as it provides pre installed
libraries for data analysis.

Eclipse

The most popular Eclipse plugin for Python development is Aptana’s PyDev.

Komodo IDE

Komodo IDE is developed by ActiveState and is a commercial IDE for Windows, Mac, and Linux. KomodoEdit is the
open source alternative.
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Spyder
Spyder is an IDE specifically geared toward working with scientific Python libraries (namely Scipy). It includes
integration with pyflakes, pylint and rope.

Spyder is open-source (free), offers code completion, syntax highlighting, a class and function browser, and object
inspection.

WingIDE

WingIDE is a Python specific IDE. It runs on Linux, Windows and Mac (as an X11 application, which frustrates some
Mac users).

WingIDE offers code completion, syntax highlighting, source browser, graphical debugger and support for version
control systems.

NINJA-IDE

NINJA-IDE (from the recursive acronym: “Ninja-IDE Is Not Just Another IDE”) is a cross-platform IDE, specially
designed to build Python applications, and runs on Linux/X11, Mac OS X and Windows desktop operating systems.
Installers for these platforms can be downloaded from the website.

NINJA-IDE is open-source software (GPLv3 licence) and is developed in Python and Qt. The source files can be
downloaded from GitHub.

Eric (The Eric Python IDE)

Eric is a full featured Python IDE offering sourcecode autocompletion, syntax highlighting, support for version control
systems, python 3 support, integrated web browser, python shell, integrated debugger and a flexible plug-in system.
Written in python, it is based on the Qt gui toolkit, integrating the Scintilla editor control. Eric is an open-source
software project (GPLvV3 licence) with more than ten years of active development.

Interpreter Tools

Virtual Environments

Virtual Environments provide a powerful way to isolate project package dependencies. This means that you can
use packages particular to a Python project without installing them system wide and thus avoiding potential version
conflicts.

To start using and see more information: Virtual Environments docs.

pyenv

pyenv is a tool to allow multiple versions of the Python interpreter to be installed at the same time. This solves the
problem of having different projects requiring different versions of Python. For example, it becomes very easy to
install Python 2.7 for compatibility in one project, whilst still using Python 3.4 as the default interpreter. pyenv isn’t
just limited to the CPython versions - it will also install PyPy, anaconda, miniconda, stackless, jython, and ironpython
interpreters.

pyenv works by filling a shims directory with fake versions of the Python interpreter (plus other tools like pip and
2t 03). When the system looks for a program named python, it looks inside the shims directory first, and uses the
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fake version, which in turn passes the command on to pyenv. pyenv then works out which version of Python should
be run based on environment variables, . python-version files, and the global default.

pyenv isn’t a tool for managing virtual environments, but there is the plugin pyenv-virtualenv which automates the
creation of different environments, and also makes it possible to use the existing pyenv tools to switch to different
environments based on environment variables or . python-version files.

Other Tools
IDLE

IDLE is an integrated development environment that is part of Python standard library. It is completely written in
Python and uses the Tkinter GUI toolkit. Though IDLE is not suited for full-blown development using Python, it is
quite helpful to try out small Python snippets and experiment with different features in Python.

It provides the following features:
 Python Shell Window (interpreter)
* Multi window text editor that colorizes Python code

* Minimal debugging facility

IPython

IPython provides a rich toolkit to help you make the most out of using Python interactively. Its main components are:
» Powerful Python shells (terminal- and Qt-based).

* A web-based notebook with the same core features but support for rich media, text, code, mathematical expres-
sions and inline plots.

 Support for interactive data visualization and use of GUI toolkits.
* Flexible, embeddable interpreters to load into your own projects.

¢ Tools for high level and interactive parallel computing.

’$ pip install ipython

To download and install IPython with all it’s optional dependencies for the notebook, gtconsole, tests, and other
functionalities

’$ pip install ipython[all]

BPython
bpython is an alternative interface to the Python interpreter for Unix-like operating systems. It has the following
features:

* In-line syntax highlighting.

* Readline-like autocomplete with suggestions displayed as you type.

» Expected parameter list for any Python function.

» “Rewind” function to pop the last line of code from memory and re-evaluate.

» Send entered code off to a pastebin.
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¢ Save entered code to a file.
¢ Auto-indentation.

 Python 3 support.

$ pip install bpython

ptpython
ptpython is a REPL build on top of the prompt_toolkit library. It is considered to be an alternative to BPython. Features
include:

» Syntax highlighting

* Autocompletion

¢ Multiline editing

* Emacs and VIM Mode

* Embedding REPL inside of your code

» Syntax Validation

» Tab pages

* Support for integrating with [Python‘s shell, by installing IPython pip install ipython and running
ptipython.

‘$ pip install ptpython

Virtual Environments

A Virtual Environment is a tool to keep the dependencies required by different projects in separate places, by creating
virtual Python environments for them. It solves the “Project X depends on version 1.x but, Project Y needs 4.x”
dilemma, and keeps your global site-packages directory clean and manageable.

For example, you can work on a project which requires Django 1.10 while also maintaining a project which requires
Django 1.8.

virtualenv

virtualenv is a tool to create isolated Python environments. virtualenv creates a folder which contains all the necessary
executables to use the packages that a Python project would need.

Install virtualenv via pip:

$ pip install virtualenv

Basic Usage

1. Create a virtual environment for a project:

S cd my_project_folder
S virtualenv venv
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virtualenv venv will create a folder in the current directory which will contain the Python executable files, and
a copy of the pip library which you can use to install other packages. The name of the virtual environment (in this
case, it was venv) can be anything; omitting the name will place the files in the current directory instead.

This creates a copy of Python in whichever directory you ran the command in, placing it in a folder named venv.

You can also use the Python interpreter of your choice (like python2. 7).

’$ virtualenv -p /usr/bin/python2.7 venv

or change the interpreter globally with an env variable in ~/ .bashrc:

‘$ export VIRTUALENVWRAPPER_PYTHON=/usr/bin/python2.7

2. To begin using the virtual environment, it needs to be activated:

‘$ source venv/bin/activate

The name of the current virtual environment will now appear on the left of the prompt (e.g.
(venv) Your—-Computer:your_project UserName$) to let you know that it’s active. From now on,
any package that you install using pip will be placed in the venv folder, isolated from the global Python installation.

Install packages as usual, for example:

‘$ pip install requests

3. If you are done working in the virtual environment for the moment, you can deactivate it:

‘$ deactivate

This puts you back to the system’s default Python interpreter with all its installed libraries.
To delete a virtual environment, just delete its folder. (In this case, it would be rm -rf wvenv.)

After a while, though, you might end up with a lot of virtual environments littered across your system, and its possible
you’ll forget their names or where they were placed.

Other Notes

Running virtualenv with the option ——no-site-packages will not include the packages that are installed
globally. This can be useful for keeping the package list clean in case it needs to be accessed later. [This is the default
behavior for virtualenv 1.7 and later.]

In order to keep your environment consistent, it’s a good idea to “freeze” the current state of the environment packages.
To do this, run

S pip freeze > requirements.txt

This will create a requirements. txt file, which contains a simple list of all the packages in the current environ-
ment, and their respective versions. You can see the list of installed packages without the requirements format using
“pip list”. Later it will be easier for a different developer (or you, if you need to re-create the environment) to install
the same packages using the same versions:

S pip install -r requirements.txt

This can help ensure consistency across installations, across deployments, and across developers.

Lastly, remember to exclude the virtual environment folder from source control by adding it to the ignore list.
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virtualenvwrapper

virtualenvwrapper provides a set of commands which makes working with virtual environments much more pleasant.

It also places all your virtual environments in one place.

To install (make sure virtualenv is already installed):

$ pip install virtualenvwrapper
$ export WORKON_HOME=~/Envs
S source /usr/local/bin/virtualenvwrapper.sh

(Full virtualenvwrapper install instructions.)
For Windows, you can use the virtualenvwrapper-win.

To install (make sure virtualenv is already installed):

$ pip install virtualenvwrapper-win

In Windows, the default path for WORKON_HOME is %USERPROFILE%Envs

Basic Usage

1. Create a virtual environment:

’$ mkvirtualenv venv

This creates the venv folder inside ~/Envs.

2. Work on a virtual environment:

’$ workon venv

Alternatively, you can make a project, which creates the virtual environment, and also a project directory inside

$PROJECT_HOME, which is cd -ed into when you workon myproject.

’s mkproject myproject

virtualenvwrapper provides tab-completion on environment names. It really helps when you have a lot of environ-

ments and have trouble remembering their names.

workon also deactivates whatever environment you are currently in, so you can quickly switch between environments.

3. Deactivating is still the same:

‘S deactivate

4. To delete:

’$ rmvirtualenv venv

Other useful commands

lsvirtualenv List all of the environments.

cdvirtualenv Navigate into the directory of the currently activated virtual environment, so you can browse its

site-packages, for example.

cdsitepackages Like the above, but directly into site-packages directory.

lssitepackages Shows contents of site-packages directory.
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Full list of virtualenvwrapper commands.

virtualenv-burrito

With virtualenv-burrito, you can have a working virtualenv + virtualenvwrapper environment in a single command.

autoenv

When you cd into a directory containing a . env, autoenv automagically activates the environment.

Install it on Mac OS X using brew:

S brew install autoenv

And on Linux:

$ git clone git://github.com/kennethreitz/autoenv.git ~/.autoenv
$ echo 'source ~/.autoenv/activate.sh' >> ~/.bashrc

Further Configuration of Pip and Virtualenv

Requiring an active virtual environment for pip

By now it should be clear that using virtual environments is a great way to keep your development environment clean
and keeping different projects’ requirements separate.

When you start working on many different projects, it can be hard to remember to activate the related virtual environ-
ment when you come back to a specific project. As a result of this, it is very easy to install packages globally while
thinking that you are actually installing the package for the virtual environment of the project. Over time this can
result in a messy global package list.

In order to make sure that you install packages to your active virtual environment when you use pip install,
consider adding the following line to your ~/ .bashrc file:

export PIP_REQUIRE_VIRTUALENV=true

After saving this change and sourcing the ~/ .bashrc file with source ~/.bashrc, pip will no longer let you in-
stall packages if you are not in a virtual environment. If you try touse pip install outside of a virtual environment
pip will gently remind you that an activated virtual environment is needed to install packages.

$ pip install requests
Could not find an activated virtualenv (required).

You can also do this configuration by editing your pip.conf or pip.ini file. pip.conf is used by Unix and
Mac OS X operating systems and it can be found at:

’$HOME/.pip/pip.conf

Similarly, the pip.ini file is used by Windows operating systems and it can be found at:

$HOME$\pip\pip.ini

If you don’t have a pip.conf or pip.ini file at these locations, you can create a new file with the correct name
for your operating system.
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If you already have a configuration file, just add the following line under the [global] settings to require an active
virtual environment:

require-virtualenv = true

If you did not have a configuration file, you will need to create a new one and add the following lines to this new file:

[global]
require-virtualenv = true

You will of course need to install some packages globally (usually ones that you use across different projects consis-
tently) and this can be accomplished by adding the following to your ~/ .bashrc file:

gpip ()
PIP_REQUIRE_VIRTUALENV="" pip "S$@"

After saving the changes and sourcing your ~/ .bashrc file you can now install packages globally by running gpip
install. You can change the name of the function to anything you like, just keep in mind that you will have to use
that name when trying to install packages globally with pip.

Caching packages for future use

Every developer has preferred libraries and when you are working on a lot of different projects, you are bound to have
some overlap between the libraries that you use. For example, you may be using the requests library in a lot of
different projects.

It is surely unnecessary to re-download the same packages/libraries each time you start working on a new project (and
in a new virtual environment as a result). Fortunately, you can configure pip in such a way that it tries to reuse already
installed packages.

On UNIX systems, you can add the following line to your .bashrc or .bash_profile file.

export PIP_DOWNLOAD_CACHE=$HOME/.pip/cache

You can set the path to anywhere you like (as long as you have write access). After adding this line, source your
.bashrc (or .bash_profile) file and you will be all set.

Another way of doing the same configuration is via the pip.conf or pip.ini files, depending on your system. If
you are on Windows, you can add the following line to your pip. ini file under [global] settings:

‘:ﬂ,::‘:-rn’,‘: ad-cache = $HOMES$\pip\cache

Similarly, on UNIX systems you should simply add the following line to your pip.conf file under [global]
settings:

’:’L>:-ru;<‘:f—i,zi cache = S$HOME/.pip/cache

Even though you can use any path you like to store your cache, it is recommended that you create a new folder in the
folder where your pip.conf or pip.ini file lives. If you don’t trust yourself with all of this path voodoo, just use
the values provided here and you will be fine.
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Introduction

From the official Python website:

Python is a general-purpose, high-level programming language similar to Tcl, Perl, Ruby, Scheme, or Java. Some of
its main key features include:

* very clear, readable syntax

Python’s philosophy focuses on readability, from code blocks delineated with significant whitespace to intuitive
keywords in place of inscrutable punctuation.

* extensive standard libraries and third party modules for virtually any task

Python is sometimes described with the words “batteries included” because of its extensive standard library,
which includes modules for regular expressions, file 10, fraction handling, object serialization, and much more.

Additionally, the Python Package Index is available for users to submit their packages for widespread use,
similar to Perl’s CPAN. There is a thriving community of very powerful Python frameworks and tools like the
Django web framework and the NumPy set of math routines.

* integration with other systems

Python can integrate with Java libraries, enabling it to be used with the rich Java environment that corporate
programmers are used to. It can also be extended by C or C++ modules when speed is of the essence.

 ubiquity on computers

Python is available on Windows, *nix, and Mac. It runs wherever the Java virtual machine runs, and the reference
implementation CPython can help bring Python to wherever there is a working C compiler.

¢ friendly community

Python has a vibrant and large community which maintains wikis, conferences, countless repositories, mailing
lists, IRC channels, and so much more. Heck, the Python community is even helping to write this guide!

About This Guide
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Purpose

The Hitchhiker’s Guide to Python exists to provide both novice and expert Python developers a best practice handbook
for the installation, configuration, and usage of Python on a daily basis.

By the Community

This guide is architected and maintained by Kenneth Reitz in an open fashion. This is a community-driven effort that
serves one purpose: to serve the community.

For the Community
All contributions to the Guide are welcome, from Pythonistas of all levels. If you think there’s a gap in what the Guide
covers, fork the Guide on GitHub and submit a pull request.

Contributions are welcome from everyone, whether they’re an old hand or a first-time Pythonista, and the authors
to the Guide will gladly help if you have any questions about the appropriateness, completeness, or accuracy of a
contribution.

To get started working on The Hitchhiker’s Guide, see the Contribute page.

The Community

BDFL

Guido van Rossum, the creator of Python, is often referred to as the BDFL — the Benevolent Dictator For Life.

Python Software Foundation
The mission of the Python Software Foundation is to promote, protect, and advance the Python programming language,
and to support and facilitate the growth of a diverse and international community of Python programmers.

Learn More about the PSF.

PEPs

PEPs are Python Enhancement Proposals. They describe changes to Python itself, or the standards around it.
There are three different types of PEPs (as defined by PEP 1):

Standards Describes a new feature or implementation.

Informational Describes a design issue, general guidelines, or information to the community.

Process Describes a process related to Python.

Notable PEPs

There are a few PEPs that could be considered required reading:
¢ PEP 8: The Python Style Guide. Read this. All of it. Follow it.
* PEP 20: The Zen of Python. A list of 19 statements that briefly explain the philosophy behind Python.
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e PEP 257: Docstring Conventions. Gives guidelines for semantics and conventions associated with Python
docstrings.

You can read more at The PEP Index.

Submitting a PEP

PEPs are peer-reviewed and accepted/rejected after much discussion. Anyone can write and submit a PEP for review.

Here’s an overview of the PEP acceptance workflow:

Draft > Accepted —> Final
A

- -~

>» Rejected =

Replaced

> Withdrawn

Y

Deferred Active

Python Conferences

The major events for the Python community are developer conferences. The two most notable conferences are PyCon,
which is held in the US, and its European sibling, EuroPython.

A comprehensive list of conferences is maintained at pycon.org.

Python User Groups

User Groups are where a bunch of Python developers meet to present or talk about Python topics of interest. A list of
local user groups is maintained at the Python Software Foundation Wiki.

Learning Python

Beginner
The Python Tutorial

This is the official tutorial. It covers all the basics, and offers a tour of the language and the standard library. Recom-
mended for those who need a quick-start guide to the language.

The Python Tutorial
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Python for Beginners

thepythonguru.com is a tutorial focuses on beginner programmers. It covers many python concepts in depth. It also
teaches you some advance constructs of python like lambda expression, regular expression. At last it finishes off with
tutorial “How to access MySQL db using python”

Python for beginners

Learn Python Interactive Tutorial

Learnpython.org is an easy non-intimidating way to get introduced to Python. The website takes the same approach
used on the popular Try Ruby website, it has an interactive Python interpreter built into the site that allows you to go
through the lessons without having to install Python locally.

Learn Python

If you want a more traditional book, Python For You and Me is an excellent resource for learning all aspects of the
language.

Python for You and Me

Online Python Tutor

Online Python Tutor gives you a visual step by step representation of how your program runs. Python Tutor helps
people overcome a fundamental barrier to learning programming by understanding what happens as the computer
executes each line of a program’s source code.

Online Python Tutor
Invent Your Own Computer Games with Python
This beginner’s book is for those with no programming experience at all. Each chapter has the source code to a

small game, using these example programs to demonstrate programming concepts to give the reader an idea of what
programs “look like”.

Invent Your Own Computer Games with Python
Hacking Secret Ciphers with Python

This book teaches Python programming and basic cryptography for absolute beginners. The chapters provide the
source code for various ciphers, as well as programs that can break them.

Hacking Secret Ciphers with Python
Learn Python the Hard Way

This is an excellent beginner programmer’s guide to Python. It covers “hello world” from the console to the web.

Learn Python the Hard Way
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Crash into Python
Also known as Python for Programmers with 3 Hours, this guide gives experienced developers from other languages
a crash course on Python.

Crash into Python

Dive Into Python 3
Dive Into Python 3 is a good book for those ready to jump in to Python 3. It’s a good read if you are moving from
Python 2 to 3 or if you already have some experience programming in another language.

Dive Into Python 3

Think Python: How to Think Like a Computer Scientist

Think Python attempts to give an introduction to basic concepts in computer science through the use of the Python
language. The focus was to create a book with plenty of exercises, minimal jargon and a section in each chapter
devoted to the subject of debugging.

While exploring the various features available in the Python language the author weaves in various design patterns and
best practices.

The book also includes several case studies which have the reader explore the topics discussed in the book in greater
detail by applying those topics to real-world examples. Case studies include assignments in GUI and Markov Analysis.

Think Python

Python Koans

Python Koans is a port of Edgecase’s Ruby Koans. It uses a test-driven approach, q.v. TEST DRIVEN DESIGN
SECTION to provide an interactive tutorial teaching basic Python concepts. By fixing assertion statements that fail in
a test script, this provides sequential steps to learning Python.

For those used to languages and figuring out puzzles on their own, this can be a fun, attractive option. For those new
to Python and programming, having an additional resource or reference will be helpful.

Python Koans
More information about test driven development can be found at these resources:

Test Driven Development

A Byte of Python

A free introductory book that teaches Python at the beginner level, it assumes no previous programming experience.
A Byte of Python for Python 2.x A Byte of Python for Python 3.x

Learn to Program in Python with Codeacademy

A Codeacademy course for the absolute Python beginner. This free and interactive course provides and teaches the

basics (and beyond) of Python programming whilst testing the user’s knowledge in between progress. This course also
features a built-in interpreter for receiving instant feedback on your learning.

Learn to Program in Python with Codeacademy
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Intermediate

Effective Python

This book contains 59 specific ways to improve writing Pythonic code. At 227 pages, it is a very brief overview
of some of the most commons adapations programmers need to make to become efficient intermediate level Python
programmers.

Effective Python

Advanced

Pro Python
This book is for intermediate to advanced Python programmers who are looking to understand how and why Python
works the way it does and how they can take their code to the next level.

Pro Python

Expert Python Programming
Expert Python Programming deals with best practices in programming Python and is focused on the more advanced
crowd.

It starts with topics like decorators (with caching, proxy, and context manager case-studies), method resolution order,
using super() and meta-programming, and general PEP 8 best practices.

It has a detailed, multi-chapter case study on writing and releasing a package and eventually an application, includ-
ing a chapter on using zc.buildout. Later chapters detail best practices such as writing documentation, test-driven
development, version control, optimization and profiling.

Expert Python Programming

A Guide to Python’s Magic Methods

This is a collection of blog posts by Rafe Kettler which explain ‘magic methods’ in Python. Magic methods are
surrounded by double underscores (i.e. __init__) and can make classes and objects behave in different and magical
ways.

A Guide to Python’s Magic Methods

Note: The Rafekettler.com is currently down, you can go to their Github version directly. Here you can find a PDF
version: A Guide to Python’s Magic Methods (repo on GitHub)

For Engineers and Scientists
A Primer on Scientific Programming with Python

A Primer on Scientific Programming with Python, written by Hans Petter Langtangen, mainly covers Python’s usage
in the scientific field. In the book, examples are chosen from mathematics and the natural sciences.

A Primer on Scientific Programming with Python
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Numerical Methods in Engineering with Python
Numerical Methods in Engineering with Python, written by Jaan Kiusalaas, puts the emphasis on numerical methods
and how to implement them in Python.

Numerical Methods in Engineering with Python

Miscellaneous topics

Problem Solving with Algorithms and Data Structures
Problem Solving with Algorithms and Data Structures covers a range of data structures and algorithms. All concepts
are illustrated with Python code along with interactive samples that can be run directly in the browser.

Problem Solving with Algorithms and Data Structures

Programming Collective Intelligence

Programming Collective Intelligence introduces a wide array of basic machine learning and data mining methods. The
exposition is not very mathematically formal, but rather focuses on explaining the underlying intuition and shows how
to implement the algorithms in Python.

Programming Collective Intelligence

Transforming Code into Beautiful, Idiomatic Python

Transforming Code into Beautiful, Idiomatic Python is a video by Raymond Hettinger. Learn to take better advantage
of Python’s best features and improve existing code through a series of code transformations, “When you see this, do
that instead.”

Transforming Code into Beautiful, Idiomatic Python

Fullstack Python

Fullstack Python offers a complete top-to-bottom resource for web development using Python.
From setting up the webserver, to designing the front-end, choosing a database, optimizing/scaling, etc.
As the name suggests, it covers everything you need to build and run a complete web app from scratch.

Fullstack Python

References

Python in a Nutshell

Python in a Nutshell, written by Alex Martelli, covers most cross-platform Python’s usage, from its syntax to built-in
libraries to advanced topics such as writing C extensions.

Python in a Nutshell
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The Python Language Reference

This is Python’s reference manual, it covers the syntax and the core semantics of the language.

The Python Language Reference

Python Essential Reference
Python Essential Reference, written by David Beazley, is the definitive reference guide to Python. It concisely explains
both the core language and the most essential parts of the standard library. It covers Python 3 and 2.6 versions.

Python Essential Reference

Python Pocket Reference
Python Pocket Reference, written by Mark Lutz, is an easy to use reference to the core language, with descriptions of
commonly used modules and toolkits. It covers Python 3 and 2.6 versions.

Python Pocket Reference

Python Cookbook
Python Cookbook, written by David Beazley and Brian K. Jones, is packed with practical recipes. This book covers
the core python language as well as tasks common to a wide variety of application domains.

Python Cookbook

Writing Idiomatic Python

“Writing Idiomatic Python”, written by Jeff Knupp, contains the most common and important Python idioms in a
format that maximizes identification and understanding. Each idiom is presented as a recommendation of a way to
write some commonly used piece of code, followed by an explanation of why the idiom is important. It also contains
two code samples for each idiom: the “Harmful” way to write it and the “Idiomatic” way.

For Python 2.7.3+
For Python 3.3+

Documentation

Official Documentation

The official Python Language and Library documentation can be found here:
e Python 2.x
e Python 3.x
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Read the Docs

Read the Docs is a popular community project that hosts documentation for open source software. It holds documen-
tation for many Python modules, both popular and exotic.

Read the Docs

pydoc

pydoc is a utility that is installed when you install Python. It allows you to quickly retrieve and search for documen-
tation from your shell. For example, if you needed a quick refresher on the t ime module, pulling up documentation
would be as simple as

‘ S pydoc time

The above command is essentially equivalent to opening the Python REPL and running

’ >>> help(time)

News

Planet Python

This is an aggregate of Python news from a growing number of developers.

Planet Python

/r/python

/r/python is the Reddit Python community where users contribute and vote on Python-related news.

/t/python

Pycoder’s Weekly

Pycoder’s Weekly is a free weekly Python newsletter for Python developers by Python developers (Projects, Articles,
News, and Jobs).

Pycoder’s Weekly

Python Weekly

Python Weekly is a free weekly newsletter featuring curated news, articles, new releases, jobs, etc. related to Python.

Python Weekly

Python News

Python News is the news section in the official Python web site (www.python.org). It briefly highlights the news from
the Python community.

Python News

6.5. News 107


https://readthedocs.org/
http://docs.python.org/library/time.html#module-time
http://planet.python.org
http://reddit.com/r/python
http://www.pycoders.com/
http://www.pythonweekly.com/
http://www.python.org/news/

Python Guide Documentation, Release 0.0.1

Import Python Weekly

Weekly Python Newsletter containing Python Articles, Projects, Videos, Tweets delivered in your inbox. Keep Your
Python Programming Skills Updated.

Import Python Weekly Newsletter

Awesome Python Newsletter

A weekly overview of the most popular Python news, articles and packages.

Awesome Python Newsletter

Note: FTE & B WAL B i L O B NI 2 BB . BR T HUOME . (B
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Contribute

Python-guide is under active development, and contributors are welcome.

If you have a feature request, suggestion, or bug report, please open a new issue on GitHub. To submit patches,
please send a pull request on GitHub. Once your changes get merged back in, you’ll automatically be added to the
Contributors List.

Style Guide

For all contributions, please follow the The Guide Style Guide.

Todo List

If you’d like to contribute, there’s plenty to do. Here’s a short todo list.

o QI “ERLX A vs “AIEHLR..” BIHER 4

Todo

Write about Blueprint

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/jetz-python-
guide/checkouts/latest/docs/scenarios/admin.rst, line 369.)

Todo

Fill in “Freezing Your Code” stub
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(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/jetz-python-
guide/checkouts/latest/docs/shipping/freezing.rst, line 37.)

Todo

Write steps for most basic .exe

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/jetz-python-
guide/checkouts/latest/docs/shipping/freezing.rst, line 73.)

Todo
Hn bR E T B BURE] . RN ARSI . LU — N B R
ZNAE

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/jetz-python-
guide/checkouts/latest/docs/writing/reading.rst, line 35.)

Todo
A — L AT DU B EIR S - BEHE RSB A ThRERIEOR -

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/jetz-python-
guide/checkouts/latest/docs/writing/reading.rst, line 37.)

License

The Guide is licensed under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported license.

The Guide Style Guide

As with all documentation, having a consistent format helps make the document more understandable. In order to
make The Guide easier to digest, all contributions should fit within the rules of this style guide where appropriate.

The Guide is written as reStructuredText.

Note: Parts of The Guide may not yet match this style guide. Feel free to update those parts to be in sync with The
Guide Style Guide

Note: On any page of the rendered HTML you can click “Show Source” to see how authors have styled the page.

Relevancy

Strive to keep any contributions relevant to the purpose of The Guide.

* Avoid including too much information on subjects that don’t directly relate to Python development.
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* Prefer to link to other sources if the information is already out there. Be sure to describe what and why you are
linking.

¢ Cite references where needed.

* Ifasubjectisn’t directly relevant to Python, but useful in conjunction with Python (e.g., Git, GitHub, Databases),
reference by linking to useful resources, and describe why it’s useful to Python.

¢ When in doubt, ask.
Headings

Use the following styles for headings.

Chapter title:

#HH
Chapter 1
$H

Page title:

Time is an Illusion

Section headings:

Lunchtime Doubly So

Sub section headings:

Very Deep

N~

Prose
Wrap text lines at 78 characters. Where necessary, lines may exceed 78 characters, especially if wrapping would make
the source text more difficult to read.

Use of the serial comma (also known as the Oxford comma) is 100% non-optional. Any attempt to submit content
with a missing serial comma will result in permanent banishment from this project, due to complete and total lack of
taste.

Banishment? Is this a joke? Hopefully we will never have to find out.

Code Examples

Wrap all code examples at 70 characters to avoid horizontal scrollbars.

Command line examples:

. code-block:: console

$ run command --help
S 1s ..
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Be sure to include the $ prefix before each line.

Python interpreter examples:

Label the example::
code-block:: python

>>> import this

Python examples:

Descriptive title::
code-block:: python

def get_answer():
return 42

Externally Linking

* Prefer labels for well known subjects (ex: proper nouns) when linking:

Sphinx_ is used to document Python.

_Sphinx: http://sphinx.pocoo.org

* Prefer to use descriptive labels with inline links instead of leaving bare links:

Read the "Sphinx Tutorial <http://sphinx.pocoo.org/tutorial.html>"_

* Avoid using labels such as “click here”, “this”, etc. preferring descriptive labels (SEO worthy) instead.

Linking to Sections in The Guide

To cross-reference other parts of this documentation, use the :ref: keyword and labels.

To make reference labels more clear and unique, always add a —ref suffix:

_some-section-ref:

Some Section

Notes and Warnings

Make use of the appropriate admonitions directives when making notes.

Notes:

note::
The Hitchhiker’s Guide to the Galaxy has a few things to say
on the subject of towels. A towel, it says, 1is about the most
massively useful thing an interstellar hitch hiker can have.

Warnings:

6.8. The Guide Style Guide
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warning:: DON'T PANIC

TODOs

Please mark any incomplete areas of The Guide with a todo directive. To avoid cluttering the 7odo List, use a single
todo for stub documents or large incomplete sections.

todo: :
Learn the Ultimate Answer to the Ultimate Question
of Life, The Universe, and Everything
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