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£ 185 ZE2XNIE

1.1 E#

Python B2 —M¥EFFMBENZITINE. Hit, ESEER "GN WIEEBREERF T (Byte
Code). Ma, XEFEFTHBEEHEEMNE—D "EX" NiZORHERBBENIT. XZ25E Python £
BERRENEERE, FEIESETHNE Just-in-time XX 4IFEEH PyPy AT £,

SEMNFHRIETH, EBUYRLRETRENSTIMERE:

o SIEMBRNFLERSINER, XEEMHENRY SR

o MR LRE XA, HF. JIREFXVBELINETREFTELIE.

o BIEE _ builtin__ #&23k, ZEHIFERERNE LB K

o QIEE sys #EiR, HAAET sys.path. modules EEZHIZTHER.
o FI8A1L import HHl.

o WIATLNE Exception,

o B __main__ R, HEFZITHRENBFZE.

o BT site.py ¥ site-packages FHIE=F T BERMEIFERIERTIR,
o HITAD py Xffo BUITHISH __main___ dict__ fEh&FETEEZ#E#HE.
o BFEHITER

o UTHERIE, BFERERHERE, GCERIY, BEFAERSE.

o RIEHHRE.

Python JBFEE N ERE, EPFARENHFEEXMRIGAIHES, THENANFNEESE. DA
EIE CEAM L%, ERBRNEE——.

1.2 ERFFT&

S BER (Type), MEABEAERSAE (Instance). Python F—YIEEN S, BIEXHENNS
MR EBEE— Nk, BELEBEEM AT BREEE R AR,

KESH "SIHTE" 1 KA A, TEEXNRESIENEMN, BHEEREESFIRBER
N, FF O NSBEM O REREFNINRITEEEKIZT2R 0).

PLint A1, XX Python EMEXE:

#define PyObject_HEAD \
Py_ssize_t ob_refcnt; \
struct _typeobject *ob_type;

typedef struct _object {
PyObject_HEAD

10
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} PyObject;

typedef struct {
PyObject_HEAD // TE 64 fikRAH, kKEHR 16 Fi.
long ob_ival; // long & 8 F¥H.

} PyIntObject;

ATRAA sys AR AEEIR— T

>>> import sys

>>> x = 0x1234 # NEFEM [-5, 257) ZBEN/NETF, ENEEIINEEFENE.
>>> sys.getsizeof(x) # FEKEMRH.
24

>>> sys.getrefcount(x) # sys.getrefcount() EECKERS|MITE, RS HSEM—IKEIH.

2

>>> y = X # SIRAHEEEM.
>>> sys.getrefcount(x)

3

>>> del y # S| FATTEUR/N.
>>> sys.getrefcount(x)

2

KR NIREHEFRRENR, HPESTHEAXR. BOHRFEE. MENREREYRER

BEM types #HRHAE], EF int. long. striXLEXEBEFRAUEME EEHZo
>>> import types

>>> X = 20

>>> type(x) is types.IntType # is BEEFHHMETERNE XK.
True
>>> x._class__ # _ class__ @K AIES RIKEEET R,

<type 'int'>

>>> Xx.__class__ is type(x) is int is types.IntType
True

>>> y = X

>>> hex(id(x)), hex(id(y)) # id() REXNRFFR, EXHEREL.
('0x7fc5204103c0"', '0x7fc5204103c0')

11



>>> hex(id(int)), hex(id(types.IntType))
('0x1088cebd8', '0x1088cebd8')

BT int SEMBEEKERAIN, B8 long. str IETKWR. HAHZH—MCEFTERHE
7. tEW str NFETHEE, list FIRNKESFS.
#define PyObject_VAR_HEAD \

PyObject_HEAD \
Py_ssize_t ob_size; /* Number of items in variable part x/

typedef struct {
PyObject_VAR_HEAD

} PyVarObject;

BXABINREZHNER, RERZETHIFR.

1.3 BF =g
ZFF a2 Python &2 OHAR

>>> X

NameError: name 'x' is not defined
BMIBFH x MATE, BEXE, EEHMEAER "BF"

CTEZZAFMUFEZARE, Python NEFXEpr ER2—MFRFEXNSR, SO B R
R—REZFTEHFMEK—IT {name: object} XKEk.

Python HZMEZF S8, tEWFRA globals MItEHRZF =8, RN locals PR EIEEMZFES
B8], A class. instance FF T . ARAPBZFTERE T N RIEREMEERE.

>>> x = 123
>>> globals() # 3KEL module BFZE.
{'x"'": 123, ...... }

AEL, BFZEHME—1PFH dict). RMNTEAUEEERFZBRMNITREE LT
>>> globals() ["y"] = "Hello, World!"

>>> y
'Hello, World!'

1€ Python JERZH, BiX#—AiE&: Names have no type, but objects do.

12



2FHEANNEER N Z S 2FTEPRENTRETKEK. ERFTEZBRIRNEMAE
B, ABEBIXNRLMUNEEIET A RERAMAR KRR, HMEREMIRRALE. ERIZFH
SSRBUFHE, IS THERN BRI EME R R,

>>> y
'Hello, World!''

>>> typel(y)
<type 'str's>

>>> y = __import__("string") # BEASFHRRKNZFIEARIRTR

>>> type(y)
<type 'module'>

>>> y.digits # BEERTEHRRA
'0123456789'"

FERESMB, locals() #1 globals() fEAE £ HE . M HERIAFBIFARN, locals() N2 HRENLH]
REGERMN ZFTE, HREENIRRESE. RBTESEE.

>>> import sys

>>> globals() is locals()
True

>>> locals()

{
' _builtins__': <module '__builtin__' (built-in)>,
' _name__': '__main__"',
'sys': <module 'sys' (built-in)>,
}
>>> def test(x): # BN TENREAR.
y = X + 100
print locals() # AILER locals BFZEHAERYFIRBEE.
print globals() is locals() # LAY locals #1 globals ¥EBAFEZFEZE.
frame = sys._getframe(0) # _getframe(0) IREXZATHEMRMT.
print locals() is frame.f_locals # locals BFZEEFFHE L RIHERMA ZF=E.

print globals() is frame.f_globals # @Y frame FATEAIAREE X BRI ZFE(E .

>>> test(123)

{'y': 223, 'x': 123}
False

True

True

13



FEREFIEA globals() i, SEFMEZZRBEXWERZFEE, mMIFFEAL.

>>> pycat test.py

a=1
def test():
print {k:v for k, v in globals().items() if k != "_ builtins_ "}

>>> import test

>>> test.test()

{

' file_ ': 'test.pyc',

' _name__': 'test',

'a': 1,

'test': <function test at 0x10bd85e60>,
}

ABE <module>._ dict__ Yol EfthiERM ZF = {E .

>>> test._ dict__ # test BRI BFEE
{

' _file_ ': 'test.pyc',

' _name__': 'test',

'a': 1,

'test': <function test at 0x10bd85e60>,

>>> import sys

>>> sys.modules[__name__].__dict__ is globals() # HEERZFEM globals HHE-.
True

5%FTEAEXNARRS, LLWIEAE. LEGB EHMM. MATHMNESE. FEixL, ;K
EHEXETHRALFMER.

i3

EAZFTEER L TXNER, #RESELEHNREN, BRBETHITIHRE. EZMFEp
MRIZLEIEHRBRS, &BE

£24

1.4 NEEE

ARFHATIERE, Python EREFEE LM T ABIE. REENMEME AAFEHREDRIER
ZRESRMEYERIE, BLNTFET 256 FUXNR, BEBEMAFELHRREERETE.

RIBFE, RUNBIMRIERFRIE—IR 256KB, B &R arena WARRATF. HERARK
/N, XI3ELZE D pool. 84 pool #E2EIFK n DNA/NEEK block, XEAFER/NFHERAL

14



block K/N2 8 MIfEE, BHMEHEFM 13 FTRNMINER, FEHK block K/NF 16 # pool 3k
BT RR. IEXEHALEEMEREERER, NWEREERTAXIFHITOER.

AT 256 F NS, BEA malloc £ LB AEF. BFBITHHERNSBXNREBNFEXNEH
B8, EIAFBRETEBIRTIERE.

HFrA arena NS R EBHRS (64MB) Y, BAFIEKRFH arena AfF. MEME "KIR" —
¥, BEEEEEANRORRNGF. B, T2ZTRM arena SWER, HRAGEITRRIERS.

51 AfkiE

NREBEES| AR, HERRAEBESEHIEERIME N BFREAR —XK. EH arena thz
HEHESRA, FTALRAFERMAMA/NANS, HEEEHE L. Python REEXEMS|HE
%, MERRHENBEDERERELNTENSR.

>>> a = object()

>>> b = a

>>> a is b

True

>>> hex(id(a)), hex(id(b)) # HHtAEE, EHRENSEE—1.
('0x10b1f5640', '0x10b1f5640')

>>> def test(x):
print hex(id(x))

>>> test(a)
0x10b1f5640 # HHtKIBAERE .

MRABENRWEN, MEFHATTLEE, FXNREH Mo
AA[&FZEA: int, long, str, tuple, frozenset
7 FLLR A BT copy FaiEAN, R

o FRREERN copy BIRFHITREEH.
o FHILXIS, 0 pickle. cPickle. marshalo

THANKBENAZARFELITENSR, BAERNBHNEENE AN ER T,
>>> import copy

>>> X

object()
[x] # BIE—1 R,

>>> 1

15



>>> 12 = copy.copy(1l) # ZE#l, NEHNKES, MARKBIEREHIEMR.
>>> 12 is 1 # TLEIEFTRATREREENR.

False

>>> 12[0] is x

True

>>> 13 = copy.deepcopy(1l) # REEH, 2BPAEFIRERERR.
>>> 13 is 1 # FRTEHHEEST .

False

>>> 13[0] is x
False

1BERS| =M deepcopy REIMIBIE, BINEFRE I ArEREXE.

51 At #

Python BRIAR S| AT AR EENRMAFER K. S5 AHEN 0N, KIZEUBIZNRARE,
BARX KM block IREFIZATH, BARTHRIERSR.

AMEEWITH, FAA _del__ BEXNREM.
>>> class User(object):
def __del__ (self):

print "Will be dead!"

User()
a

>>> a

>>> p

>>> import sys
>>> sys.getrefcount(a)

3

>>> del a # MBRSIA, THEURUN.

>>> sys.getrefcount(b)

2

>>> del b # WEREE—151H, HHEEA 0, WREEK.

Will be dead!

RENERA, [LAVNEY, BARENSEE, HEKEAEA 0, BEHEERAHEDIEE
PR AR -

BT E#SIASN, Python IB3X455551 M. AWETEMSI AT, FHBEXNREMNER TEE
SIANSR. ERERMAXREEMIIFESIMH, tEWlist. dict, B5IAR5ILXFE.

16



555 A A EE X R B

>>> import sys, weakref

>>> class User(object): pass

>>> def callback(r): # EERBSERNREE A ER.

print "weakref object:", r
print "target object dead!"

>>> a = User()

>>> r = weakref.ref(a, callback) # BIEEES|HR.

>>> sys.getrefcount(a) # AIAEZEISES| HRESB BN RS AT EEMm.
2 # % 2 2RAKF getrefcount FESERM.
>>> r() is a # EILEE5| AR AT A R SR

True

>>> del a # BExgmU, callback #iEMA.

weakref object: <weakref at 0x10f99a368; dead>
target object dead!

>>> hex(id(r)) # BIXfEE, AIAEER callback #2555 HENK.
'0x10f99a368" # EAARNEREEIET .

>>> r() is None # 555 | RAEIRE None. WATDUHIMT RITRIET o
True

SIS —MERERE, FETASRNAFRRS . ASHRCHERFHMIE, BRTHE
NS BIEROTEE PR . FRREMNEERSIA, ARSI BITRER R R, BEXEFEALF, B
SIAMERERERES, ATEEH n PYREELEKE— 1P RNERME, HNAIAEE GCETKRT .

B3R E1Y

£ b, Python IHAMELIREIWHF . BT 5IAITE, £ENLTITREBEIRSI AN GC. BER
R BBIIR EIULRS, #R2F8i1X ) "Reference Cycle Garbage Collection”.

RES|&MBIAS| FIEEA, FERMABLIEXR, LW list. set. object Fo XNFXEXR, KEHL
MEAESEAER, STINFIMATEERN PyGC_Head. XEXN R AR MEFHRERE, UE
GC #HITEE.

typedef union _gc_head {

struct {
union _gc_head *gc_next;

17



union _gc_head *gc_prev;
Py_ssize_t gc_refs;
} gc;
long double dummy;
} PyGC_Head;

R, RHFARTFUMENRIFE GC ArEME. MRAFEMRIRSIH, BRERRMEESHSIA
B Fe A EE. WERR, RABAFERERSIA, Bie EAER GC. IiTRERRIE
HAY, IR XiE GC BEITFIRFMERE.

>>> import gc

>>> class User(object):
def __del__ (self):
print hex(id(self)), "will be dead!"

>>> gc.disable() # X GC
>>> a = User()

>>> del a # NRIEEEWK, 5IATHASKE GC.
0x10fddf590 will be dead!

B NET. JAVA —#f, Python GC E#BERIKMNITR LK 3 HRE. GENO EEFNOTMAKE
2358, GEN1 NZ2E EXREINEKRAE TSR, FT GEN2 FEEMNEEE 4 BEIRKHRK.
FRARBREBE—NMRABERE, 85X GENO NRHIEBBERERN, #5|L5IREIREE.

#define NUM_GENERATIONS 3

/* linked lists of container objects x/
static struct gc_generation generations [NUM_GENERATIONS] = {

/* PyGC_Head, threshold, count *x/
{{{GEN_HEAD (@), GEN_HEAD(Q), 0}}, 700, 0},
{{{GEN_HEAD(1), GEN_HEAD(1), 0}}, 10, 0},
{{{GEN_HEAD(2), GEN_HEAD(2), 0}}, 10, 0},

+;

GC BT GEN2, WEEHEMR, BBASH GEN2. GEN1. GENO JIMEEfER. NREFHIB
H, ME GEN1. GC BEFENXNRIBANRE, MmABL R BEKXS & N #HFTHEEIASI H, HEIE]
H5)RERF O

>>> gc.get_threshold() # REERRREE
(700, 10, 10)

>>> gc.get_count() # BRRRERBEANREE
(203, 9, 5)

B2 _del__ ITEANERSIAXNR, KEZASW GC @Y, BEE#HERIL.

18



XEREEMWA _ del  MiEXgEU T, 2%H weakref. E IPython X GC T, TEAHIN
RRBEBINERAE shell hiEfT.

>>>

>>>

>>>

import gc, weakref

class User(object): pass
def callback(r): print r, "dead"

>>> gc.disable() # {248 GC, BED|FAITHMAE

>>> a = User(); wa = weakref.ref(a, callback)

>>> b = User(); wb = weakref.ref(b, callback)

>>> a.b = b; b.a = a # WRRIEIRS|I X R,

>>> del a; del b # MiEkZF5|H.

>>> wal(), wb() # B, THEHFNEIRS| AL
(<__main__.User object at 0x1045f4f50>, < main__.User object at 0x1045f4f90>)

>>> gc.enable() # B GCo

>>> gc.isenabled() # WLLA isenabled #fiA.

True

>>> gc.collect() # BREEXRIIRE, BNFIEEK.
<weakref at 0x1045a8cb@; dead> dead # GC MBmEXNNELRIEE

<weakref at 0x1045a8db8; dead> dead # XA SSE| AR, FEHR.

—BA7T _del__, GCHRERESIARIE

>>>

>>>

>>>

import gc, weakref

class User(object):
def _ del_ (self): pass # HEEZH _ del__ HFT?

def callback(r): print r, "dead!"

>>> gc.set_debug(gc.DEBUG_STATS | gc.DEBUG_LEAK) # B EIFARNERCRSER.
>>> gc.isenabled() # #R GC EIE.

True

>>> a = User(); wa = weakref.ref(a, callback)

>>> b = User(); wb = weakref.ref(b, callback)

>>> a.b = b; b.a = a

>>> del a; del b

>>> gc.collect() # MNaBEEE, Bk,
gc: collecting generation 2...

19



gc: objects in each generation: 520 3190 @

gc: uncollectable <User 0x10fd51fdo> # a

gc: uncollectable <User 0x10fd57050> #Db

gc: uncollectable <dict 0x7f990ac88280> # a.__dict__
gc: uncollectable <dict 0x7f990ac88940> # b.__dict__
gc: done, 4 unreachable, 4 uncollectable, 0.0014s elapsed.

4

>>> xa = wal()
>>> xa, hex(id(xa.__dict__))
<_main__.User object at 0x10fd51fdo>, 'Ox7f990ac88280',

>>> xb = wb()
>>> xb, hex(id(xb.__dict__))
<_main__.User object at 0x10fd57050>, 'Ox7f990ac88940'

*TFHATRH _del__ ML RE. XZHANEILERRIES, EZ "FAN" UEXHESFFN.
AJEEE _ del_ ABETHMHEHNACE, FENBEIZEEFENIERAN. B5E5|IARIBASERZ
BOE, NMETHP. NF-LEHEMEA, RINEREMRDEZEARSIBN, BAHRR. HE
BIE BF RSN RO, MBRGE.

1.5 4wiF

Python LBl 7&K EEHUAL (Stack-Based VM) 2243, BT SHR L XMNFHIERLIBEFLEMIT
BEN. XMFDNIMIESCRRET TR, Tk HRERE) #1THECEHE. REREE, BEXEE
FAEARMS, BB OMNAET.

FIz{T Python IB S REMRER, HIUEBRBEFERFTE. BEEBELT, RFESGFRBIERA
FOHLEREE pyc XHH. ETH -0 8L pyo R, XE2EERKERN pyc X

RIFEEAEEERBAB—Z. BEKRE, X5 pyc M py mFHER.
HA pyc Riz:
o ZXS 3 Magic #7i8»
o BN BBIAEBEXHELNEEEHEE, UREEE®TEENHRT.
o BRI,
WMERHE pyc, BARBELTHRIF:

o XPRAGHIT AST 247,

o BRI ERSHFER PyCodeObject.

o B Magic. JEREXXHEETE. PyCodeObject fR%EE] pyc X
o EAEHR

20



Magic 2 —MFFAIEF, B Python lIASIHESEXR, 1E75 pyc XH4H Python kA EHRIE .
PyCodeObject MBE THRIBIRMTEER

typedef struct {
PyObject_HEAD

int co_argcount; // BEANE, "B *xargs, sxxkwargs.

int co_nlocals; // RHMTEHE.

int co_stacksize; // BATHE AR E .

int co_flags; // HEFRE, ELIE Frame FHBE.

PyObject *co_code; // FERBES.

PyObject *co_consts; // BEFR.

PyObject *co_names; // S5k

PyObject *co_varnames; // BHEEETIR.

PyObject *co_freevars; // A8 S|AMPEREEFIIR.

PyObject *co_cellvars; // B8 ARSI ANEFIIR.

PyObject xco_filename; // BN HZ.

PyObject *co_name; // PyCodeObject HI&=F, R & E&HTAH.

int co_firstlineno; // XA PyCodeObject 7EiRBXHFHHIRANMNE, UMETS.
PyObject *co_lnotab; /] FREESRBEMFEETSHNEXR, RILHNAEE.
void *co_zombieframe; // RARESENER Frame W&o

PyObject *co_weakreflist; // HEES|IFHAEER. ..
} PyCodeObject;

T EERIE 2 HEABIEL, £ 4RIFR PyCodeObject X% . AP REBHEZI co_consts
FIFRH

>>> pycat test.py

Hello, World!

def add(a, b):
return a + b

c = add(10, 20)
>>> code = compile(open("test.py").read(), "test.py", "exec")

>>> code.co_filename, code.co_name, code.co_names
('test.py', '<module>', ('__doc__', 'add', 'c'))

>>> code.co_consts
(*\n Hello, World!\n', <code object add at 0x105b76e30, file "test.py", line 5>, 10,
20, None)

>>> add = code.co_consts[1]
>>> add.co_varnames
( |a| , |b|)

21



T AE compile &%, FREERIEE py_compile. compileall AT IR,
>>> import py_compile, compileall

>>> py_compile.compile("test.py", "test.pyo")

>>> s

main.py* test.py test.pyo
>>> compileall.compile_dir(".", 0)
Listing . ...

Compiling ./main.py ...
Compiling ./test.py ...

WERFT pyc SLHRA BT, BXAEE CHKRBE, TLE| /usr/lib/python2.7/compiler BRE

FF. XEERNRLCHR RIPEE. REPEAFEREFHKE, FHEEIOEERN dis.

1.6 H1T
#8EE NET. JAVA f§ CodeDOM #1 Emit, Python XEWE LT SHELEHNEISHITHE .
EESENTER eval() #iT5RER .

>>> eval("(1 + 2) *x 3") # BEEFEXER..
9

>>> eval("{'a': 1, 'b': 2}") # BFRFERERA dict.
{'a': 1, 'b': 2}

eval AR ERASRIFEN BT EE, SRBMBAUFABEXFH,

>>> x = 100
>>> eval("x + 200") # FRHEAT L TXHNEFTE.
300

>>> ns = dict(x = 10, y = 20)

>>> eval("x + y", ns) # FHEEXBFEE.

30

>>> ns.keys() # BFTEELT _ builtins_ .
['y', 'x", '__builtins__ ']

ZRITRB A, 5#F PyCodeObject X5, HAMBFERIA exec . AFAUFTABEXEFT

8], PAESE ST AT EMRIE RS e

>>> py =

. class User(object):
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>>>

>>>

>>>

'

>>>

<Use

>>>

def __init_ (self, name):
self.name = name
def _ _repr__(self):

return "<User: {0:x}; name={1}>".format(id(self), self.name)

ns = dict()
exec py in ns

ns.keys()

builtins__ ', 'User']

ns["User"] ("Tom")

r: 10547f290; name=Tom>
& exec #1117 PyCodeObject HJJERo
py = mn
. def incr(x):
global z
Z += X

>>>

>>>

>>>

>>>

'

>>> exec "incr(x); print z" in ns, dict(x = 50)

150

>>>

'

code = compile(py, "test", "exec")

ns = dict(z = 100)
exec code in ns

ns.keys()
builtins__', 'incr', 'z'l]

ns.keys()

builtins__', 'incr', 'z']

H

# PUTRIBRER, FRABEXHNATEE.

# AR RFTEEETHMRKE: User.

# TeA M. REARFLZ ORM REH.

#Fm PyCodeObject.

HEXBFZE,
exec PITUAE, BFZE%T incr.

def MEBREE—PRENIR.

REFAXA incr, AERBIHRE—

local BF=E, HLESH global.
EREERE.

EISEIT— py X, AJLAEE R execfile(), ZE runpy &R,
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$F2E HNERE
ZRIEAIEAE, Python NEXRET 48 "#IE" M "BF" mAZE
HEIE A

o Z1&: None

« 15 bool, int, long, float, complex
o 75 str, unicode, list, tuple

o FH: dict

o 4 set, frozenset

2.1 H=

bool
None. 0. ZFFHBE. UXRBITENREXNREATM A False, K2 True,

>>> map(bool, [None, @, "", u"", list(), tuple(), dict(), set(), frozenset()])
[False, False, False, False, False, False, False, False, Falsel

SRERTIRE, 18 True. False FIFAT LS #FER
>>> int(True)
1

>>> int(False)

>>> range(10) [Truel

>>> x = 5

>>> range(10) [x > 3]

int

£ 64 (UFE L, int REUE 64 (UBE (sys.maxint), XERENTERZHIEI . BEEZEMU
FEFRRRIBIY &R -

o M HIZFHHIER A PyIntBlock IEFX I FHEEHI R
o ERBEERHAZRT [-5, 257) 2B/ NEF, AFHE TIRRRERSE .
« PyIntBlock AFEASBRIELHRIERSE, EEHEER.
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BENEF" M AET XA

>>> a = 15
>>> b = 15

>>> g is b
True

>>> sys.getrefcount(a)

47
>>> g = 257
>>> b = 257

>>> a is b
False

>>> sys.getrefcount(a)
2

® PyIntBlock WEREATEY, BRFEABERNSESHAGFRNE, ATRERENRH
B ERMAY, BREEENAERE-

A range SIZ— 1M EXMNEFIIR, IMFEEHEZH PyIntBlock A FNRIRHAFHETE. B
#pk xrange AR T, SRERE, BFENRWOY, HOAREERERFEER, AFDBHR

RERHKT o

BT TEAARBET, BAUTREK psutil €, FARREBINEFRITHE.

$ sudo easy_install -U psutil

$ cat test.py
#!/usr/bin/env python

import gc, os, psutil

def test():
X =0
for i in range(10000000):
X += 1

return x
def main():

print test()
gc.collect()

# xrange

p = psutil.Process(os.getpid())
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print p.get_memory_info()

if __name__ == "__main__":
main()

Xttt range 1 xrange FTE M RSS 1.

range: meminfo(rss=93339648L, vms=2583552000L) # 89 MB
xrange: meminfo(rss=8638464L, vms=2499342336L) # 8 MB

EXfRAAS, ROSBIIXHENEE. MELESERHEE. HiF, RNMEUTHAVESEEXRD
NAREEH. Python 3 EA M xrange &g 7 EIAR range, FAMER 2 x AT E—THD
m-o

long

S int RN, BN long. EAEKNR, REANFES, BEUFHEITEERN
RXHF

>>> a = sys.maxint
>>> type(a)
<type 'int'>

>>b=a+1 # BE, BEfER long #,
>>> type(b)
<type 'long'>

>>> 1 << 3000
12302319221611....890612250135171889174899079911291512399773872178519018229989376L

>>> sys.getsizeof(1l << @OxFFFFFFFF)
572662332

¥ long MIHLEA %, Python WL BLEZTAE R LERE.

float

ERAREEF R (float), ANEE "1FM" R/AFLETHFIN/NGE. LHE "WEAA (round)” B9
ZR, WREMTERE.

>>> 3 / 2 # BABVAREIEE, £ Python 3 HUIREIZRH.
1

>>> float(3) / 2
1.5
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>>> 3 x 0.1 == 0.3 # INBFSHEZRELEIR.
False

>>> round(2.675, 2) # HEEEZANENESHE AN,
2.67

WRFE, AH Decimal K&, CREFBHIZFIZERBE. AR round LR

>>> from decimal import Decimal, ROUND_UP, ROUND_DOWN

>>> float('0.1') * 3 == float('0.3") # float H#EBEETRRE
False

>>> Decimal('@.1') *x 3 == Decimal('0.3"') # decimal ZHB[OH
True

>>> Decimal('2.675').quantize(Decimal('.01'), ROUND_UP) # ¥E#ES round

Decimal('2.68")

>>> Decimal('2.675").quantize(Decimal('.01'), ROUND_DOWN)
Decimal('2.67"')

HERNGFEME L, float X PyFloatBlock #2%, BREHFERH "/INF S,

2.2 FfFeE
SR AEnEEEaERE, bk (ntern). %G (encode) %. FRHREFRATRE, (R
BRGREFIS — HEE.

o FHFEFEEMER arena X185, str. unicode BERF LMWK ERF.
o Str R BEENE, unicode MIYFEE 1024 MNEFZHFKE/NTF 9 HE BAXNE.
o« AEREE hash &, str ZAEFRIC ARFIM BBk,

FRHEEEEXHRAR, JUERSS. WEISH=5IF. EHRDPABWANGISRRIFHE,
R8s SRAFH, MEMES JBRERE—E.

>>> "It's a book." # W5 SEEALLHES|S.
"It's a book."

>>> 'It\'s a book." # FEX

"It's a book."

>>> '{''name":"Tom"}' # BS|SEHEmESFEANGS.

1 {Ilnamell : ||T0m||} 1

S>> hnn # %1_‘]_
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. line 1
. Lline 2

>>> r'abc\x"
'abc\\x'

>>> Ilall Ilbll IICII

abc

S>> 1 I:P}\"

"\ xe4\xb8\xad\xe5\x9b\xbd\xed4\xba\xba"

>>> type(s), len(s)
<type 'str'>, 9

> U" I:P }\n
u'\ude2d\u56fd\udeba’

>>> type(u), len(u)
<type 'unicode'>, 3

HEARBRE:

> Ilall + Ilbll

Iabl

>>> uau * 3
'aaa’

>>> II'II'jOin([IIaII' IIbII’ IICII])
'a,b,c'

S>> "a,b,C".Split(",")
[Ial' Ibl, |C|]

>>> "a\nb\r\nc".splitlines()
[Ial, Ibl, ICI]

>>> "a\nb\r\nc".splitlines(True)
[la\nl’ Ib\r\nl, ICI]

# r BIREXIEEXH raw-string.

# BEIEH SN ELTRHS.

# UTF-8 F&F&E (Linux ZEZEERIA) .

# A u AIEEX UNICODE FHFef.

# WRETHSE.

# miTaEl.

# DEE, REBITH.

>>> "abc".startswith("ab"), "abc".endswith("bc") # H RS ETFRHBRELER.

True, True

>>> "abc".upper(), "Abc".lower()
'ABC', 'abc'

# KN,

28



>>> "abcabc".find("bc"), "abcabc".find("bc", 2) # AEEERRRERMNE.
1, 4

>>> " abc".lstrip(), "abc ".rstrip(), " abc ".strip() # FREIEE K.

'abc', 'abc', 'abc'

>>> "abc".strip("ac") # TAIHERIEE MBI E B FRF.
Ibl

>>> "abcabc".replace("bc", "BC") # OJiEEBHIREL
'aBCaBC'

>>> "a\tbc".expandtabs(4) # ¥ tab BMEZT1%.

'a bc'

>>> "123".1just(5, '@'), "456".rjust(5, '@'), "abc".center(10, 'x') # E*%E

'12300', '00456', 'skxabckkkx'

>>> "123",zfill(6), "123456".zfill(4) # BFIEFE
'000123"', '123456'

“whg
Python 2.x BRIAKF ASCIl t5. N7 TRl RIDHER, BIMBRIERRFRFRBE—EK.
>>> import sys, locale

>>> sys.getdefaultencoding() # Python ZRIAZRAD.
'ascii'

>>> ¢ = locale.getdefaultlocale(); ¢ # FREUHFIRSHE.
('zh_CN', 'UTF-8')

>>> reload(sys) # setdefaultencoding E#HWFIEKES# site.py MFET.

<module 'sys' (built-in)>
>>> sys.setdefaultencoding(c[1]) # EFRBIIAGRE.
str. unicode #PIRMHE T encode 1 decode FmBEEHLTT %o

o encode: FENVA GRS A R
o decode: BEIAREIEE R TR A unicode.

>>> s = "HEA"; s
"\xed4\xb8\xad\xe5\x9b\xbd\xed4\xba\xba"

>>> U = s.decode(); u # UTF-8 —> UNICODE



u'\ud4e2d\u56fd\udeba’

>>> gb = s.encode("gbh2312"); gb # UTF-8 —> GB2312
"\xd6\xd0\xb9\xfa\xc8\xch'

>>> gb.encode("utf-8") # encode &3 gb fGEAIA UTF-8 4wEZ, FRLAHEE.
UnicodeDecodeError: 'utf8' codec can't decode byte 0xd6 in position @: invalid

continuation byte

>>> gb.decode("gb2312") # AILURFEEEHAR UNICODE.
u'\ud4e2d\u56fd\udeba’

>>> gb.decode("gbh2312").encode() # REBEREEK UTF-8
"\xed\xb8\xad\xe5\x9b\xbd\xed\xba\xba"

>>> unicode(gb, "gb2312") # GB2312 —> UNICODE
u'\ude2d\u56fd\udeba’

>>> u.encode() # UNICODE —> UTF-8
"\xed\xb8\xad\xe5\x9b\xbd\xed\xba\xba"

>>> u.encode('gh2312") # UNICODE —> GB2312
"\xd6\xd0@\xb9\xfa\xc8\xch'

FOEEE S E codecs IR B EE 20 mBEEHR, LEANK/NimF BOM,
>>> from codecs import BOM_UTF32_LE

>>> 5 = |||:F|}\||

>>> S

"\xe4\xb8\xad\xe5\x9b\xbd\xe4\xba\xba"

>>> s.encode("utf-32")
"\ XTF\XxTe\x00\x00-N\x00\x00\xfdV\x00\x00\xbaN\x00\x00"

>>> BOM_UTF32_LE
"\xff\xfe\x00\x00"

>>> s.encode("utf-32").decode("utf-32")
u'\ud4e2d\u56fd\udeba’

B
Python IR T RMFRFERXMTTE, BRTREH C#3, BHERKH format.

%[(key)][flags] [width] [.precision] typecode
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FRIB: - ZEXTE, + BFERS, # #ERE, FATHE. 0 ER.

>>> "%(key)s=%(value)d" % dict(key = "a", value = 10) & ke

'a=10"'

> n [0/0_1051" o/o Ilall # EXTJ-?II

'[a 1

>>> "%+d, %+d" % (-10, 10) # BFRHS

'-10, +10'

>>> "%010d" % 3 # AR

‘0000000003

>>> "%.2f" % 0.1234 # INEUL

'0.12"

>>> "ss#x, %#X" % (100, 200) # sl mis. KNS
'0x64, 0XC8'

S>> "%s, Sr' % (m, m) # st str(); r: repr()

'test..., <_main__.M object at 0x103c4aal0>'

format TAXIFE SRR, GiFFI%R. FH. YREAS.
{field!convertflag: formatspec}
I AISE:

formatspec: [[filllalign] [sign] [#][0@] [width][.precision] [typecodel

il

>>> "{key}={value}".format(key="a", value=10) # FHGSZSH.
'a=10"'

>>> "{0},{1},{0}".format(1, 2) # field AJZX{EH.
'1,2,1'

>>> "{0:,}".format(1234567) # FTHMNKS
'1,234,567"'

>>> "{0:,.2f}".format(12345.6789) # TN, BEINEL.
'12,345.68"

>>> "[{0:<10}], [{0:~10}], [{0:%>10}]".format("a") # ZRAEXTT, AIEEERFR.
‘[a 1, [ a 1, [skkkkkkkkal '

>>> import sys



pai

>>> "{0.platform}".format(sys) # X

'darwin'

>>> "{0[al}".format(dict(a=10, b=20)) # FHi
|10|

>>> "{0[5]}".format(range(10)) # FlFk
I5I

%A string. Template RARAHEEH. ZEREEX T ZHERLNFRHFF.
>>> from string import letters, digits, Template

>>> letters # FExR
'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ'

>>> digits # HFEx
'0123456789"

>>> Template('$name, $age").substitute(name = "Userl", age = 20) # ERE#R.
'Userl, 20'

>>> Template("${name}, $age").safe_substitute(name = "Userl") # RKEME, AeERE.
'Userl, $age'

it i

£ Python #i2f, THEMXNRBAE—HEM"_name__". "__doc_"XHMEF, MEBHT
RO REEMAEHEFE, "I

A intern() A PURIBITHIEISE RN F R B

>>> S = Illl.join( [IIaII’ Ilbll’ IICII])

>>> s is "abc" # BRTERNFRFER s REHENL.

False

>>> intern(s) is "abc" # intern £KERZBIFIC.

True

>>> intern(s) is intern(s) # DUEHA intern MthARENFERFRNSR, BAAMUERT .
True

SN FRFERFESI AN, K.
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2.3 5%

MINBEEFE, 75k (list) 31U Vector, MIFEAZ TR

o IIRVNKMEETRIEHNBAR L FNRRAE, FEEE LSE.
o ENHSRE 80 MIIRERANS, BRETREHHASWELL.
o JIRSEINFRBIEHEAXNN, MORAEFES TXFETREE.

ISR

>>> []

[]

>>> ['a', 'b'] x 3
[Ial' Ibl' Ial' Ibl' Ial'

> [|a|’ Ibl] + [ICI' ldl]

[Ial, Ibl, ICI’ Idl]

>>> list("abcd")
[Ial' Ibl' ICI' Idl]

>>> [x for x in range(3)]
[0, 1, 2]

wILRRTE:

>>> 1 = list("abc")
>>> 1[1] = 2

>>> 1

[‘a', 2, 'c']

>>> 1 = list(xrange(10))
>>> 1[2:-2]
[2, 3, 4, 5, 6, 7]

>>> 1 = list("abcabc")
>>> l.count("b")
2

>>> 1 = list("abcabc")

>>> 1.index("a", 2)
3

>>> 1 = list("abc")
>>> l.append("d")
>>> 1

[Ial' Ibl' ICI, Idl]

=R

o

BEFSi%S.

't)]#‘[o

FIF TR

MIEEMNBEEHRI, BREFS.

BINTER.

5 75 R BV S R BR AL IR I BIISR
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>>> 1 = list("abc")

>>> l.insert(1, 100) # EREEMNBRBATE.
>>> 1

['a', 100, 'b', 'c'l]

>>> 1 = list("abc")
>>> l.extend(range(3)) # G355k,

>>> 1
[Ial’ Ibl, ICI, 0' 1’ 2]

>>> 1 = list("abcabc")
>>> 1. remove("b") # BERE—IEETR.

>>>

[Ia , C , al' Ibl' ICI]

>>> 1 = list("abc")

>>> 1.pop(1) # HEREENENTERE (BRARED) .
N

>>> 1

['a', 'c']

Al F bisect @B FFRABATER.

>>> import bisect

>>> 'L = [Ilall' Ildll' "C", llell]
>>> l.sort()
>>> 1

[Ial, ICI, Idl, lel]

>>> bisect.insort(l, "b")
>>> 1
[Ial’ Ibl' ICI' Idl' Iel]

>>> bisect.insort(1l, "d")
>>> 1
[Ial’ Ibl' ICI' Idl' Idl' Iel]

TE&E

55z realloc() IHEIEHEAREFAR/N, AEBEEHEIE. BANMERERIE, TBEABINE
ZR. FEMETEEMNMEERSB. XN TMEEMTRNARETR, NZZERARRFEEEHR
o

THNGFUTAMEEIRNRTRANMERER. MR\|EFUHER, BIXEGC, TXR
ERE—NNEENR, BOEMTFIER.
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>>> import itertools, gc
>>> gc.disable()

>>> def test(n):
return len([@ for i in xrange(n)]) # STOIEFFR, RE append.

>>> def test2(n):
return len(list(itertools.repeat(@, n))) # ZRER[FERIIRNER, —IXPERE.

>>> timeit test(10000)
1000 loops, best of 3: 810 us per loop

>>> timeit test2(10000)
10000 loops, best of 3: 89.5 us per loop

MINRERRE, MREEFIEEKX.

FRLEME, ATEEARARBIIR. MIIRGHENREHTE, REEEAKREIE, BE 7T
MNRAAFEFHE, XRFTIEERER.

>>> import array

>>> a = array.array("l", range(10)) # PRt FF 5B e B

>>> a

array('1', [e, 1, 2, 3, 4, 5, 6, 7, 8, 9])

>>

\%

a.tolist() # BHNTIFR.
[0, 1, 2, 3, 4, 5, 6, 7, 8, 9]

>>> a = array.array("c") # GBI ERBEA.
>>> a.fromstring("abc") # MFRBEHRMITER.
>>> a

array('c', 'abc')

>>> a.fromlist(list("def")) # MBIFRAMITE.
>>> a

array('c', 'abcdef')

>>> a.extend(array.array("c", "xyz")) # &H5IFRS A,

>>> a

array('c', 'abcdefxyz')

24 Tl
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Tt (tuple) E EERIIRNARMRA, BEREXI LAERSTEZALL.

o AENR, THMTRIEHBARNEFE RIEESSTRH.
o EMHES n PITRBE/NT 20 HTAHEAXNR.

FEmET, NZRAEATAREY R FAFERESHON, ERBEFIEEMNTHITHX.

BEARERE:

>>> a = (4) # LTES, BRTEBNESIZERT
>>> type(a)
<type 'int'>

>>> a = (4,) # XAZITH

>>> type(a)

<type 'tuple'>

>>> s = tuple("abcadef") # GE M FF B R T4
>>> S

(Ial, Ibl, ICI, Ial’ Idl’ Iel' I.fl)

>>> s,count("a") # JTERGIT

2

>>> s,index("d") # &R, REFS.

4

FREEE SR T4 51M namedtuple, AT A&ZFIHETET.

>>> from collections import namedtuple

>>> User = namedtuple("User", "name age") # TESRTEE, HEAKKES.
>>> u = User("userl", 10)

>>> u.name, U.age
('userl', 10)

HL namedtuple #R2Td, M AERESCBERN B ENEE,

N
v

F 4
P34 (dict) SR AFF R A 75 R ST

o« BETTRAEN 8 Y smalltable, 2B "HBH" NAFH EFIMTRITRRAF,
o EHNETR 80 M FHREANSR, BEE LSRN TRRAFS TR
o BREHTFARTE. ¥ AR EREBHEHIRANT, EFRH.
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o MR TRHEERS LA EAF-
ellfEEat:

>>> {}
{}

S>> {||a||:1' "b":2}
{'a': 1, 'b': 2}

>>> dict(a =1, b = 2)
{'a': 1, 'b': 2}

>>> dict((["a", 11, ["b", 21))
{'a': 1, 'b': 2}

>>> dict(zip("ab", range(2)))
{'a': 0, 'b': 1}

>>> dict(map(None, "abc", range(2)))
{'a': @, 'c': None, 'b': 1}

>>> dict.fromkeys("abc", 1)
{'a': 1, 'c': 1, 'b': 1}

>>> {k:v for k, v in zip("abc", range(3))}
{'a': 0, 'c': 2, 'b': 1}

HEARBRE:

S>> d = {“a“:l, ||b||:2}
S>> ||b|| in d

True

S>> d - {Ilall:l' ||b||:2}
>>> del d["b"]

>>> d

{'a': 1}

>>> d = {"a":1}
>>> d.update({"c": 3})
>>> d

{'a': 1, 'c': 3}

S>> d - {Ilall:l' ||b||:2}
>>> d.pop("b")
>>> d

(2, {'a': 1})

H*

FAR A FF 5 S B MIE 7 8

Bk

RFFIH key, FiZEEIA value.

ERAERFE X WIET .

HHESEE keyo

kR k/veo

&3 dict.

e values

37



S>> d - {Ilall:l' ||b||:2}
>>> d.popitem()

(Ial, 1)

ERIAR [EE

> d = {Ilall:l’ ||b||:2}

>>> d.get("c")
None

>>> d.get("d", 123)
123

>>> d.setdefault("a", 100)
1

>>> d.setdefault("c", 200)
200

>>> d

{'a': 1, 'c': 200, 'b': 2}
LR RIE:
>>>d = {"a":1, "b":2}

>>> d.keys()
[Ial' |b|]

>>> d.values()
[1, 2]

>>> d.items()
[('a', 1), ('b', 2)]

>>> for k in d: print k, d[k]

al
b 2

>>> for k, v in d.items():
al
b 2

NFRFH, FA keys(« values(). items() MERFE KHIFIFR. EIWHEREIZNR, LUR

DREFH.

print k, v

# 84 (key, value).

# WMERRENN key, IRE Nones

# WRRENKE key, BREHREE.

# key £, EERE value.

# key ~FE, RIRE, FiRE.



>>> d = {Ilall:l' Ilbll:2}

>>> d.iterkeys()
<dictionary-keyiterator object at 0x10de82ch0>

>>> d.itervalues()
<dictionary-valueiterator object at 0x10de82d08>

>>> d.iteritems()
<dictionary-itemiterator object at 0x10de82d60>

>>> for k, v in d.iteritems():
print k, v

al

b 2

L

BHWR N FHENER, FHROEISREENBCR.

>>> d1 = dict(a =1, b = 2)
>>> d2 = dict(b = 2, c = 3)
>>> d1 & d2 # FHANTIFZEE.

TypeError: unsupported operand type(s) for &: 'dict' and 'dict'

dl.viewitems()
>>> v2 = d2.viewitems()

>>> vyl

>>> vl & v2 # TE

set([('b', 2)]1)

>>> vl | v2 # HE

set([('a', 1), ('b"', 2), ('c', 3)])

>>> vl — v2 # =% (X vl &, v2 %EH)

set([('a', 1)])

>>> vl ~ v2 # WHEE (FA<EREIE vl 1 v2 /)
set([('a', 1), ('c', 3)])

>>> ('a', 1) in v1 # Fir
True

MELLREREEFEMEE, LMERSIAFEBEINER TEHTHAR.

dict(x=1)
dict(x=10, y=20)

>>> a

>>> p
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>>> a.update({k:b[k] for k in a.viewkeys() & b.viewkeys()})

>>> a
{'x"': 10}
?m%%uiz\ﬁ:}j’:gﬁo

>> d = {"a": 1}
>>> v = d.viewitems()
>>> V

dict_items([('a', 1)])

>>> d["b"] = 2

>>> V

dict_items([('a', 1), ('b', 2)])
>>> del d["a"]

>>> V
dict_items([('b', 2)])

R
LG E i key REFEERY, defaultdict BEhAH factory R SIEFERMEN . factory AIUZ(E
XS E R E S callable XJ 5.

>>> from collections import defaultdict

>>> d = defaultdict(list)

>>> d["a"].append(1) # key "a" IEFEE, EEA list() RELIE—NZFIRIEHR value.
>>> d["a"].append(2)

>>> d["a"]

[1, 2]

FHREWKRAFR, BMANERERLFN. MRFEZRBILTRAMMAFRE R, JLH OrderedDict.
>>> from collections import OrderedDict

>>> d = dict()
>>> d["a"] =1
S>> d[llbll] - 2

>>> d["c"] = 3

>>> for k, v in d.items(): print k, v # FAEREAMIR TS .
al

c 3

b 2

>>> od = OrderedDict()
40



>>> od [Ilall]
>>> od [ubu]

>>> od ["C“]

>>> for k, v in od.items(): print k, v # BAMIRFEL.
al
b 2
c3

>>> od.popitem() # ¥ LIFO JFFFsaH.
('c', 3)

>>> od.popitem()

('b", 2)

>>> od.popitem()

('a', 1)

N

655
£4 (set) ARGEHEIFTEENR. MBLAEENR, BRTAEE—XRIN, LB E" REEHE
B. SERBEEHTBRENR, —HBRIERAK frozenset.

HEARK: (a is b) or (hash(a) == hash(b) and eq(a, b))

FEARELH L, FEAMFRIEEMIL, BRT Entry )&F value FE. SEFZFFIRE, TR
SRR FFSUIE), BRI R ERIE.

>>> s = set("abc") # BN FFRE WA .
>>> S

set(['a', 'c', 'b'])

>>> {v for v in "abc"} # ENMERER I,
set(['a', 'c', 'b'])

>>> "p" in s # HTEREEEET.
True

>>> s,add("d") # ARMmTE

>>> S

set(['a', 'c', 'b', 'd'])

>>> s, remove("b") # BERITER

>>> S

set(['a', 'c', 'd'])

>>> s,discard("a") # WMREFEE, BBk

>>> S
set(['c', 'd'])
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>>> s,update(set("abcd"))
>>> S

set(['a', 'c', 'b', 'd'])

>>> s.pop()

a
>>> S5
Idl])

set(['c', 'b',

SEMTHR. FIRFANTER T TETREEN,

>>> "c" in set("abcd")
True

>>> set("abc") is set("abc")
False

>>> set("abc") == set("abc")
True

>>> set("abc") != set("abc")
False

>>> set("abcd") >= set("ab")
True

>>> set("bc") < set("abcd")
True

>>> set("abcd") | set("cdef")
CI’ lbl, |e|, Idl,

set(['a', ' ‘f'1)
>>> set("abcd") & set("abx")
set(['a', 'b'])
>>> set("abcd") - set("ab")
set(['c', 'd'])

>>> set("abx") ~ set("aby")
set(['y', 'x'l)

>>> set("abcd").isdisjoint("ab")
False

ETIRIE:

>>> s = set("abcd")
>>> 5 |= set("cdef")

# BHITR

EXFRAEHE.

/

# HEEPERARETR.

# EEHUT

# R

# HBEFIHT (issuperset)

# FEFIHr (issubset)

# FH&% (union)

# & (intersection)

# =% (difference),

XEBE, GHREN.

# XNHEE (symmetric_difference)

#  FRENEAERIMREIFHTER.

# FIFIRERERE

# F% (update)
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>>> S
set([lal’ |C|’ Ibl, |e|’ Idl, |f|])

>>> s = set("abcd")

>>> 5 &= set("cdef") # X% (intersection_update)

>>> S5

set(['c', 'd'])

>>> s = set("abx")

>>> s —= set("abcdy") # =% (difference_update)
>>> S
set(['x"'])

>>> s = set("abx")

>>> 5 ~= set("aby") # X#ESE (symmetric_difference_update)

>>> S5

set(['y', 'x'])

EEMFHRFRBABVNZAMBAREXNSR, EHEHM list. dict. set. defaultdict. OrderedDict

HERAIMBFER, XA tuple. frozenset ] .

>>> hash([])
TypeError: unhashable type: 'list'

>>> hash({})
TypeError: unhashable type: 'dict'

>>> hash(set())
TypeError: unhashable type: 'set'

>>> hash(tuple()), hash(frozenset())
(3527539, 133156838395276)

MRBILEEXLBEHAES, FEIRIL hash Fl equal EREHER A EEE.

>>> class User(object):
def __init__ (self, name):
self.name = name

>>> hash(User("tom")) # SRR AHERETE
279218517

>>> hash(User("tom"))
279218521

>>> class User(object):
def __init__ (self, name):
self.name = name
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def __hash__(self):
return hash(self.name)

def __eq_ (self, o):
if not o or not isinstance(o, User): return False
return self.name == o.name

>>> s = set()

>>> s,add(User("tom"))
>>> s.add(User("tom"))

>>> S5

set([<__main__.User object at 0x10a48d150>])

]

o —
L N

PREMRERZ, XJLPHBEREHFARUTHEBIE. & C. BIREH. B RABEXIEM
BIMEFAEARENIZEEN.
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%3 E RER

3.1 AEFAN

Python JRESHE B 4%k, B, ARREANBEFRZNEI, RIFEIRINRIGR A ASCII,

MAFERNBITAY UTF-8. HIX, BEdBl@mutsitRE A "Y&E", EE "EmiD".

R34
XHEMER, ENRER. RERE, TEHFFJAINEHFZM ASCIH BRZEE.

SyntaxError: Non-ASCII character '\xe4' in file ./main.py on line 4, but no encoding
declared; see http://www.python.org/peps/pep—0263.html for details

FRIRTIE: TS KERAR N E R 4 ADFRIR o
$ cat main.py
#!/usr/bin/env python

# coding=utf-8

def main():
print "tHFEKE! " # IMFEAHESIWAR!

if _ _name__ == "_ main__

main()
WAL ERK:

# —*— coding:utf-8 —*-

56 Il 4 gt
At R BIERIEEM N .. BEEINAE 4 MERRE TAB, FESHRIBIEEGE B shiik.
RAR R E MR D158 IURHBRY, 4at ZERSEUREAK T AL BRTER:

e B1R% CIEFAAFE, £ block BEAM "# end" X8
o MRFEAFE, TEEX—1 end AXEF.

#!/usr/bin/env python
# coding=utf-8

__builtins__.end = None # BXE, aXE..

def test(x):

45


http://www.python.org/peps/pep-0263.html
http://www.python.org/peps/pep-0263.html

if x > 0:

print "a"
else:
print "b"
end
end
def main():
print "tFFKRHE! " # FEREPIIBFEA! (x_*)
end
if __name__ == "__main__":
main()

HEHK T end, FLEEFTE code block B4 HEET -

S

ERM # e, BTRER, AXFET. KEBRIERALAA " _doc__"",

EA
AR BEREASER—1T, REFA"\" B—REBEAHRIRZIT.

>>> d = {}; d["a"] = 1; d.items()
[('a', 1)]

>>> for k, v in \
d.items():
print k, v
al
FL (. [ §RELXEF "\"RAERZIT.
>>> d = {

Ilall: 1,
Ilbll: 2

>>> d.pop("a",
2)

BN



ALAIEE T EH AR I RRMSEHFMFBIEE

>>> def test():

func help

pass

>>> test.__doc__
"\n func help\n !

>>> class User(object):
Illllluser Mode'LIIIIII

def __init_ (self):

user.__init_ """
pass

>>> User.__doc__
'User Model'

>>> User._ _init_ ._ doc__

'user.__init__

# shell f help() EFHBEE, ELEHFNRAERANEINR.

3.2 ap BN
DEMMNTHESR, QRS RAARR DB E AR

o BIVAFERTHETL, BRER T FRMHFTHAESE.
o NEEFIES REFARE

o« BFRORNE.

o BERAPUTRLFF KN BFIRAFA .

o I TRILFFLHER R BF A NFE,

o BRARTRILALMERNZT, BERRIRMR

o BTHIZLRRKRFEEREXNEREE.

>>> s = set("abc")
>>> s.pop()

a

>>>

a

REF (BFE Python 3):
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False class finally is return

None continue for lambda try
True def from nolcoal while
and del global not with
as elif if or yield
assert else import pass

break except in raise

3.3 (&

BrRIEFERE P {FEFHXEF global. nolocal #EAINDEF, BNREEASEELA LTS E )

5 1Z24 {name:object} XEt.

5 CPl block HlgE, fEERHTEEZIREZLTEARE, Python R ERBHEZF—BF

B, SHITEZXFRIRIR.

>>> def test():
while True:
x = 10
break
print locals()

print x # XNEEE C EEsKkiE.
>>> test()
{'x"': 10}

10

XEFRFYRBSRIEREN SN 2T AN HE.

> a' b = ||a||’ ||b||

>>> a' b = Ilabll

>>> a, b = [1, 2]

>>> a, b = xrange(2)

—BEZERFHE, 25|47 E. B4R, E4AR"_" M.
>>> a, b = "abc"

Traceback (most recent call last):

a, b = "abc"
ValueError: too many values to unpack
>>> a, b, = "abc"

>>> a, b = "abc"[:2]

Python 3 XJittietf 7 EAFRYSIH o

i

S

H
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Python 3.3.0 (default, Nov 4 2012, 20:26:43)
>>> a, *b, c = "al234c"

>>>a, b, c
(Ial, [Ill, I2I' l3l' I4I]’ ICI)

3.4 RixK
if
HEAEE "else if" #2AL "elif" BIA]
>>> x = 10
>>> if x > 0:
print "+"
. elif x < 0:
print "-"

. else:
print "0"

A LIRSS R AL,

>>> x = 1

>>> print "+" if x > 0 else ("-" if x < @ else "0")

>>> X = 0

>>> print "+" if x > 0 else ("-" if x < @ else "0")
0

>>> x = =1

>>> print "+" if x > 0 else ("-" if x < @ else "0")

EF A and. or FHER, EEEEGLE.
>>> x = 1

>>> print (x > @ and "+") or (x < @ and "-") or "Q"

>>> X = 0

>>> print (x > @ and "+") or (x < @ and "-") or "Q"



>>> x = -1

>>> print (x > @ and "+") or (x <@ and "-") or "Q"

AL PR EE R EF B — P aRIER.

>>> x = 10
>>> if (5 < x <= 10): print "haha!"
haha!

SERERTROARETN, JRLHSINBERE—T7.

>>> if (x = 1) > 0: pass
File "<ipython-input-4-bc2d73931d91>", line 1
if (x = 1) > @: pass

~

SyntaxError: invalid syntax

while

EEFAZER while 2 7 NFIIER else 3. WMRBEINZBHPUET, A else AT

>>> X = 3

>>> while x > 0:
= 1
. else:
print "over!"

over!

>>> while True:
X +=1
if x > 3: break
. else:
print "over!"

FH else AR EREERTBAEZ I TENER

for

EZH foreach AEEEAE—L, FRBRLEFFTIFNERBIE,

>>> for i in xrange(3): print i
0
1



>>> for k, v in {"a":1, "b":2}.items(): print k, v # ZTEWE
al
b 2

>>> d = ((1, [Ilall' Ilbll])' (2' ["X", llyll]))

>>> for i, (cl, c2) in d: # ZERT
print i, cl1, c2

lab

2 Xy

BHE DAL else 5o

>>> for x in xrange(3):
print x
. else:
print "over!"

0
1
2
over!

>>> for x in xrange(3):
print x
if x > 1: break
. else:
print "over!"

BLIEZR for f&ER, HBEEB) enumerate() REFS-

>>> for i, ¢ in enumerate("abc"):
print "s[{0}] = {1}".format(i, c)

s[0]
s[1]
s[2]

1
(@]

pass

afufF, FARIRCERBR.
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>>> def test():
pass

>>> class User(object):
pass

break / continue

break F#T{&ER, continue FIT—IXK{E .
%% goto~ label, L 3%:H break. continue BtH Z B EEI .

>>> while True:
while True:
flag = True
break
if "flag" in locals(): break

WG "BREARIE" AEFE, AERBEFE.
>>> class BreakException(Exception): pass

>>> try:
while True:
while True:
raise BreakException()
. except BreakException:
print "“#EFRELINI"

HIWRFEIWE, BT RENBEEN TS

del
AR RBF. FHITTR. FHEBE, URNRER.

>> x = 1
>>> "x" in globals()
True

>>> del x
>>> "x" in globals()
False

>>> x = range(10)
>>> del x[1]
>>> X

[e, 2, 3, 4, 5, 6, 7, 8, 9]
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>>> x = range(10)
>>> del x[1:5] # ¥R R MR
>>> X

[e, 5, 6, 7, 8, 9]

>>> d = {"a":l, ||b||:2}
>>> del d["a"] # key THEER, SHEFE.

>>> d

{'b': 2}
>>> class User(object): pass

>>> 0 = User()

>>> o.name = "userl"
>>> hasattr(o, "name")
True

>>> del o0.name
>>> hasattr(o, "name")
False

Generator
HA—MtmN AR EEY R, FTHRIES.

>>> [x for x in range(10)] # B3R
[0, 1, 2, 3, 4, 5, 6, 7, 8, 9]

>>> {x for x in range(10)} # £L
set([e, 1, 2, 3, 4, 5, 6, 7, 8, 9])
>>> {c:ord(c) for c in "abc"} # o

{'a': 97, 'c': 99, 'b': 98}

>>> (x for x in range(10))
<generator object <genexpr> at 0x10328a690>

A R TEIR.

>>> [x for x in range(10) if x % 2]
[1, 3, 5, 7, 9]

H A% for FAZHHE

>>> ["{0}{1}".format(c, x) for c in "abc" for x in range(3)]
['a@', Iall, |a2|’ |b0l’ |b1|’ 'b2', |C0|’ |C1|' |C2|]



XHEETF:

>>>n = []
>>> for ¢ in "abc":
for x in range(3):
n.append("{0}{1}".format(c, x))

SHTFRMAERAHREX, AEASIAIERT.

>>> ["{0}{1}".format(c, x) \
for c in "aBcD" if c.isupper() \
for x in range(5) if x % 2 \

ven ]

['B1', 'B3', 'D1', 'D3']

EETHEERBREES
>>> def test(it):
for i, x in enumerate(it):

print "{0} = {1}".format(i, x)

>>> test(hex(x) for x in range(3))

0 = 0x0
1 = ox1
2 = 0x2

N = ke

35 ZEF

XRFERMB TR, REE/ER "++" "--" BT,
BEER 158 B
X+y,X-y SR
X*y, X /]y Fefr
+X, =X Efa

X+=Y,X-=Y

X*=y,x /=y
x/]y R
X **y =
X %Yy HU#E
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i 155
X&y, x|y, xAy VIZH
~X EUR

X<<Y,X>>Y %%

X>Yy,Xx>=y P21

X<y, X<=y

X==y,Xl=y %

X isy, X is noty E—Xf5

Xiny,Xxnotiny

not x E|
xandy, x ory /R
abs HXHE
all 2B
any ES=)
pow =
len TTREUE
min, max &/ RARTTE
divmod (&, &%)
sum Zit (RATLATEHIEATE)
cmp EeE:

Uil

FFHISRBISIHE "I (slice)" #RfE, AIBEEMADRSIFSREAK.

>>> X = range(10)

>>> x[2:6]
[2, 3, 4, 5]

>>> x[2:-2]
[2, 3, 4, 5, 6, 7]

# [2, 6)

# [2, len(x) - 2)




XFRTF 1 WP,

>>> x[2:6:2]
[2, 4]

A LA ZRE IR BN AR FF S o

>>> x[:]
[e, 1, 2, 3, 4, 5, 6, 7, 8, 9]

>>> x[:6]
[0, 1, 2, 3, 4, 5]

>>> x[7:]
[7, 8, 9]

XEFEIFF.

>>> x[:1:-1]
[9, 8 7, 6, 5, 4, 3, 2, 1, 0]

>>> x[7:3:-2]
[7, 5]

A FSEEMBR FSIT R
>>> X = range(10)

>>> del x[4:8]; x

[0, 1, 2, 3, 8, 9]

>>> X = range(10)

>>> del x[::2]; x

[1, 3, 5, 7, 9]

BEERERKMT Bk

>>> g = [1' 2, 3]
>>> a[:l] = ["a", "b", ”C"]

>>> a

['a', 'b', 'c', 2, 3]

/R

and REERNHKRE—ME, or REE—1R{E. BEREHENE, REKE—1ME.

>>> 1 and 2 # True: BE—1ME
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>>> 1 and 2 and @ # False: mE—1HE

0

>>> 1 and @ and 2 # False: HF—1EKE 0
0

>>> 1 or 0 # True: —1EME 1

1

>>> 0@ or [] or 1 # True: 5—1EME 1

1

>>> 0 or 1 or ["a"] # True: —1EME 1

1

H and. or W "= FIEL )"
>> x = 5

>>> print x > @0 and "A" or "B"
A

Fi or 12HEAIAE

1
(6]

>>> X

>>> X or 0

>>> Y

>>> X None

>>>y = x or 0

>>> Y

1B
BRIEF "=="AHEH, TESHRAFANZFESEOE YR,

>>> class User(object):
def __init_ (self, name):
self.name = name
def __eq_ (self, o):
if not o or not isinstance(o, User): return False
return cmp(self.name, o.name) ==

>>> a, b = User("tom"), User("tom")
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>>> a3 is b # is BRER¥MIEsREHEE.
False

>>> g == # @Y _ _eq_ #HTHIERT.
True

itk
F PR B N7 FF & B AU e
>>> str(123), int('123') # int
>>> bin(17), int('0blo001l', 2)
>>> oct(20), int('@24', 8)
>>> hex(22), int('0x16', 16)
>>> str(0.9), float("0.9") # float
>>> ord('a'), chr(97), unichr(97) # char
>>> str([0, 1, 21), eval("[o, 1, 21") # list
>>> str((e, 1, 2)), eval("(o, 1, 2)") # tuple

>>> str({"a":1, "b":2}), eval("{'a': 1, 'b': 2}") # dict

>>> str({1, 2, 3}), eval("{1, 2, 3}") # set

print
Python 2.7 AJ{# A print &IA3{, Python 3 LRBERRE T .
>>> import sys

>>> print >> sys.stderr, "Error!", 456
Error! 456

>>> from __ future__ import print_function

>>> print("Hello", "World", sep = ",", end = "\r\n", file =
Hello,World

FtREERH pprintpprint() X% print, SEFZEFEZENHMEER. EHEEF /dev/null,

{#H open(os.devnull, "w"),

sys.stdout)

AL
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input
input 2058 AN F/FEHIT eval LB, raw_input EE5RE B P ANRIEFFE.
S>> inpu‘t("$ ||)

$ 1+2+43
6

>>> raw_input("$ ")
$ 1+2+43
'1+2+3"

Python 3 224 raw_input E& &4 input.

FA¥REEE getpass A .
>>> from getpass import getpass, getuser

>>> pwd = getpass("%s password: " % getuser())

yuhen password:

>>> pwd
'123456'

exit
exit([status]) AHAMBIEREREGFEZILHE, FiRE ExitCode,

o ZBE Dk status = None, F/RIEFEIRE, ExitCode =0,
e Status = <number>, 3FR’x ExiCode = <number>.
o REFEHFENRFREAM, SHESEER, ExitCode = 1.

$ cat main.py

#!/usr/bin/env python
#coding=utf-8

import atexit

def clean():
print "clean..."

def main():
atexit.register(clean)
exit("Failure!")
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if __name__ == "__main__":
main()

$ ./main.py
Failure!
clean...

$ echo $?
1

sys.exit() fl exit() T£ME. os._exit() HERILHE, NMAFRLEEE, BIEBEREAIMENF.

vars
FKREX locals EETN RN BFZE .

>>> vars() is locals()
True

>>> import sys
>>> vars(sys) is sys._ dict__

True

dir

RE locals 2FTEHMNAERT, RIEENRAMBEATEKR (BFEEX).

>>> set(locals().keys()) == set(dir())
True
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F£4ERY

LHFRBE def, SEMUERBNRIES. U def 2MITIHES, MANNEMEEXE

Fo AIAERMERISIERBYR.

PNREBRRBXRHEREMRERBIHEK. HA, PyCodeObject B8 7 FHAEHITEIE,

il PyFunctionObject N A HIRHTIREER.

BRI 27 B

def name([arg,... arg = value,... *arg, *kxkwargl):
suite

typedef struct {
PyObject_HEAD

PyObject *func_code; // PyCodeObject
PyObject *func_globals; /! FEERNERZFEE
PyObject *func_defaults; // BEEINMETIR
PyObject *func_closure; // A8k

PyObject xfunc_doc; // __doc__

PyObject xfunc_name; // __name__

PyObject xfunc_dict; // __dict__

PyObject *func_weakreflist; // S55|H%ER

PyObject xfunc_module; // FffE Module

} PyFunctionObject;

4.1 Gl
AERMENNFEN S HEE XS, TENEMENNTSSREHE.

« ERFEEH, BFEW— B, RILREKIER—CERNTREE "EF (overload)"s
e BB EAROE. FEIRE return, EIAHEIR[E None.
o XHBVFIAM, BERHEHTERIIM L. HARE sys.getrecursionlimit().

>>> def test(name):
if name == "a":
def a(): pass
return a
else:
def b(): pass

return b

>>> test("a")._ _name__

a
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RETH def EXE#EHE, lambda Rt 2 HROEMEENRIERX. FRAMEEFEAIRSIRIEE

fix, AILEEARENAE,

>>> add = lambda x, y = 0: x + vy

>>> add(1, 2)

3
>>> add(3) # BRIASH
3

>>> map(lambda x: x % 2 and None or x, range(10))
[e, 1, 2, 3, 4, 5, 6, 7, 8, 9]

4.2 ¥
FHMES TR REST, TREBIRFES, BIRLOITFHEG 212,

>>> def test(a, b):

print a, b
>>> test(1, "a") # NEBSH
1a
>>> test(b = "x", a = 100) # wESH
100 x

XEFSHEEFINE. TEE/ND, MNENRECERBENER, MERABBERE—XR. MRZ

MINER AT ERE, BPABWE CBSRBEE.

>>> def test(x, ints = []):
ints.append(x)
return ints

>>> test(1)
[1]

>>> test(2) # RET EXIERRA.

[1, 2]

>>> test(1, []) # BRIBHEIS, REMRIAE.
[1]

>>> test(3) # FXfEREAE

[1, 2, 3]
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MNSHERRRAERMUESE, RIEEES.

>>> def test(a, b = 0, c): pass
SyntaxError: non-default argument follows default argument

>>> def test(a, b = 0, *args, xkxkwargs): pass

FA *args & "ZR" NN ESE, **kwargs W& "SI MG 258 XENBFREBRG, 7
HH &

>>> def test(a, b, *args, skkwargs):
print a, b
print args
print kwargs

>>> test(1, 2, "a", "b", "c", x = 100, y = 200)
12

(Ial' Ibl' 1 I)

{'y': 200, 'x': 100}

(@]

THSHREMNERBESHEXHNER, B **kwargs BAEHE—1-

)

>>> def test(xargs, skkwargs): # AERER SRR
print args
print kwargs

>>> test(1l, "a", x = "x", y ="y") # NBSH, 2.
(1, 'a")

{Iyl: |y|, Tyt |X|}

>>> test(1) # (EAESE.

(1,)

{}

>>> test(x = "x") # (UEHm 2

()

{IXI: IXI}

BRI FYRBEMTHS, BEMTRABSIESEA. ARRFNIE, BAREDILZSHR.

>>> def test(a, b, *args, *xxkwargs):
print a, b
print args
print kwargs

>>> test(xrange(1l, 5), *x{"x": "Hello", "y": "World"})
12
(3, 4)
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{'y': 'World', 'x': 'Hello'}

%A U RIFFYIRE, HENEFHRAOERIIER. " RAFREEN. BNRIBELESUE

AEZRNSERESILRE.
>>> def test(a, b):
print a

print b

>>> d = dict(a =1, b = 2)

>>> test(xd) # XEHF keys(), test("a". "b")-

a

b

>>> test(skd) # BIF items(), test(a =1, b = 2),

1

2

>>> d = dict(a =1, b =2, c = 3)

>>> test(xd) # RAZENBETSRESZ RN "c", SELH.
TypeError: test() takes exactly 2 arguments (3 given)

>>> test(xkd) # BRAZEGETSRESZRN "c = 3", SHLHE.

TypeError: test() got an unexpected keyword argument 'c

lambda E#XFHRINENE S, FRTETE .

>>> test = lambda a, b = 0, *args, *kkwargs:
sum([a, b] + list(args) + kwargs.values())

>>> test(1, x[2, 3, 4], *x{"x": 5, "y": 6})
21

4.3 fERE

RS MATLEEBEHFHEE locals BFEEF.

>>> def test(a, *xargs, sxxkwargs):
s = "Hello, World!"
print locals()

>>> test(1, "a", "b", x = 10, y = "hi")
{

'‘a': 1,

‘args': ('a', 'b'),
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'kwargs': {'y': 'hi', 'x': 10}
's': 'Hello, World!',

BriEfEF global. nonlocal #5315, BNERBNBERAMEEZD, B[R locals ZFT@EH

ME—PHRRKEK. IR "HE" ZIEZFREFNNR, MIFRYZ2FRENRIRE.

>>> x = 10

>>> hex(id(x))
'0x7fb8e04105€0"'

>>> def test():
X = Ilhill
print hex(id(x)), x

>>> test() # A x EBARENXNSR.
0x10af2b490 hi

>>> X # IRTERTEWEBR.
10

MRMNNZS|IAIMNBEE, AR LEGB IFERRIERBERIZ AT

ZFEFKINF: locals —> enclosing function —> globals —> _ builtins__

o locals: RBRNF BFZE, BEBFLENES.
« enclosing function: SMP#ER R ZFZiE.

« globals: BREE X TR ZF = 8.

e _ builtins__: ABERNBZFZE.

BRE, MBERNKRSIA _builtins__ ZF=E, BARATUEEMRRHDEETE, WEAESR

. AILETF _builtins__ AVEFZRME, XUFAZIFER.
>>> _ builtins__.b = "builtins"
>>> g = "globals"

>>> def enclose():

e = "enclosing"

def test():
1 = "locals"
print 1
print e
print g
print b

65



return test
>>> t = enclose()

>>> t()
locals
enclosing
globals
builtins

BENEER _ builtin__ EAMZFTEMNZFE __builtins__ (ZT71 s ER). BEIRFX
FE—AUAEE, FUENEBEEXSEZEWHIEG _ builtin__.__dict__. WSCHEZERIEIZELR,
#iV 2R import __builtin__.

27.3. _ builtin__ — Built-in objects
CPython implementation detail: Most modules have the name __builtins__ (note the 's') made available as part
of their globals. The value of __builtins__is normally either this module or the value of this modules’s _ dict__

attribute. Since this is an implementation detail, it may not be used by alternate implementations of Python.

W, KEUMBZEMBFREAT , BWMREEIIMNBEZFRBKE—DMFNR, SFEMEM global
*BF, IEPAEBNAIZ globals BF = [E. Python 3 X127 nonlocal XEF, FRMBHKING
BRERPEFTE, AE2.7 %

>>> x = 100

>>> hex(id(x))
0x71f929264a028

>>> def test():

global x, y # FM x, y 2 globals BFZEFH.
X = 1000 # globals() ["x"] = 1000
y = "Hello, World!" # globals()["y"] = "...". HERT-

print hex(id(x))

>>> test() # AILEE test.x S|AMEIINTEE X
0x7fdfbadabb30
>>> print x, hex(id(x)) # x WK SN x BAFEHNR 1000,

1000 ©0x7fdfbadabb30

>>> X, Y # globals ZFZEHLEIT y.
(1000, 'Hello, World!')

%8 nonlocal ZBIFFRARKRTE, ELIELINREFHNE R
>>> from ctypes import pythonapi, py_object
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>>> from sys import _getframe

>>> def nonlocal(sxxkwargs):
f = _getframe(2)
ns = f.f_locals
ns.update(kwargs)
pythonapi.PyFrame_LocalsToFast(py_object(f), @)

>>> def enclose():
x = 10

def test():
nonlocal(x = 1000)

test()
print x

>>> enclose()

1000

XFSLIEIT _getframe() SRIREVIMNBeREERM B FTE, FE—ERT. RAEZSIERE,
MA—ERRHEES.

TEIR, ZFEAEEERENFHEN. LU TEATFHER, SNERENERAZER. RER
A, BEFENHFAEE locals x XPMEF.

>>> def test():
locals() ["x"] = 10
print x

>>> test()
NameError: global name 'x' is not defined

BRRZANEE, ASHEEY, SEM exec BH, BEBERSMETHLE,

>>> def test():

exec "" # TiEA.
locals() ["x"] = 10
print x

>>> test()

10

>>> def test():

exec "x = 10" # exec BRINFRYBIAFZE.
print x
>>> test()

67



10

WREBBHES exec 15A), mEFERMNBFIESSWR LEGB MNIER. BT EANBT.

>>> x = "abc
>>> def test():

print x

exec "x = 10"

print x
>>> test()
abc
10

TR0 locals BFEHIZE FAST XISk IiFoEE, AL EEBK locals BFZFEHFAS
ENZXig. BRTELSZE A exec.

>>> def test():

x = 10
locals() ["x"] = 100 # ZRETRSEM FAST Xif, RAERE—NMHXN %K.
print x # {#F LOAD_FAST ijjla] FAST XiB&F, RAZENSR.
exec "x = 100" # BEBRIET locals 1 FAST.
print x

>>> test()

10

100

FEN, WEFHE RS RITIF .

>>> def test():

if False:
global x # REWIFBAKRAHIT, BHEERERSE x Hff globals &F.
x = 10

print globals()["x"] is x

>>> test()
True
>>> X

10

>>> def test():

if False:
x = 10 # B, x & locals ¥¥F. EEHBHHREEET .
print x
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>>> test()

UnboundLocalError: local variable 'x' referenced before assignment

Hp4Ty, AIAH dis R\EFEFEERNFTHIES.

4.4 718

AERE: SRFEACERER, KRFEELTXURES. LWTHEHRN afMb, EEFF test KHE
&, RREE test.x IR,
>>> def test():

x = [1, 2]

print hex(id(x))

def a():
X.append(3)
print hex(id(x))

def b():
print hex(id(x)), x

return a, b

>>> a, b = test()

0x109b925a8 # test.x

>>> a()

0x109b925a8 # 6@ test.x
>>> b()

0x109b925a8 [1, 2, 3]
SEIMGARE R, M EBIRMER:

test fEGIEE a M b B, BENIFS|IHRINBXN R x A MNE func_closure FlzkH. EH x 5|t
FIEINT , FTUAGLE test HEDUREB T, x WERBASHE K.

>>> a.func_closure
(<cell at 0x109e@aef8: list object at 0x109b925a8>,)

>>> b.func_closure
(<cell at 0x109e@aef8: list object at 0x109b925a8>,)
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A4 F function func_closure, MARHEXRMANZFZER? BEE N test N{GR [E 7 &£
Mg, FRBEFHEN, BRTURANCENICIERHERN. XHE—K, MSEEXREM a b &2
HENSR, SNXNHAGSRSHEBET -
>>> def test(x):

def a():

print x

print hex(id(a))

return a
>>> al = test(100) # SREIE a #IRETRENSE.
0x109c700c8
>>> a2 = test("hi") # AILE R FROR BRI R FARHER .
0x109c79f50
>>> al() # al FRSREH a2 k.
100
>>> a2()
hi
>>> al.func_closure # al. a2 FENHAETRETEH.

(<cell at 0x109e0cf30: int object at 0x7f92a92410ce0>,)

>>> a2.func_closure
(<cell at 0x109d3ead@: str object at 0x109614490>,)

>>> al.func_code is a2.func_code # XNRIFIER, FTHEEVLEFZ.
True

BIT func_code, TATRAIFAGET S| FHAIIND AT

o co_cellvars: #AEBRE S| I BF T3,
o co_freevars: HATERES| MR B FFIFR .

>>> test.func_code.co_cellvars # WATERE a SIANZT
('x",)
>>> a,.func_code.co_freevars # a S|AINTEE test HPEF.

('x",)

FRAE, EFRIE "ERERW AR ETENGF:

>>> def test():
for i in range(3):
def a():
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print i
yield a

>>> a, b, ¢ = test()
>>> a(), b(), c()
2

2
2

ARk AERE 2 7

B, test AZRERHER, FHRBEMIT. X, test Tk for BIRRY, i ELFT 2, MK
fTa. by iy, ENFAEFE i BRERET 2.

4.5 HEHM

Python kB A FREX x86 IR, FFSE XN BP< SP. IP &F7F88. MM R EIERE
HITHENZFEZE. ARERER. FEREE%.

typedef struct _frame {
PyObject_VAR_HEAD

struct _frame *f_back; // VAR (Call Stack) =%

PyCodeObject *f_code; // PyCodeObject

PyObject *f_builtins; // builtins &F=[E

PyObject *f_globals; // globals ZFZE[g]

PyObject *f_locals; // locals &FZ[d]

PyObject sxf_valuestack; // T f_stacktop #EHEFIZITIZE, HHEF BP FHFss.
PyObject *xf_stacktop; // BITHRIR, HHEF SP HEsEM{ER.

PyObject *f_trace; // Trace function

PyObject *f_exc_type, *f_exc_value, *f_exc_traceback; // iCRYRIENNEEER

PyThreadState *f_tstate; // BTEZFRRS
int f_lasti; // E—%FHHEESTE f_code FHRBE, K IP FEH.
int f_lineno; // S5EFIFETBESTNNREBTS

PyObject *f_localsplus[1l]l; // ENFSHIEN—ERAT, FXREL x86 HAMEFTENRFER.
} PyFrameObject;

AI{#FH sys._getframe(0) =X inspect.currentframe() JREX Y aitfEskhi. Hi _getframe() RES
00 0 RONHAIRE, 1 RpEABERN EDRE. BRATIERIN, ErTF AR ELEEEEN
=1Fo
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R &1
BT B R E R Caller, PASCIIANE &I,

>>> def save():
f = _getframe(1)
if not f.f_code.co_name.endswith("_logic"): # #&Z& Caller &=, R&HERAESH
raise Exception("Error!") # BAKREEZER.
print "ok"

>>> def test(): save()
>>> def test_logic(): save()

>>> test()
Exception: Error!

>>> test_logic()
ok

ETX

BT IARERE, BOTUBRKEBIRITREEZE L TXXR. inspect.stack Lt frame.f_back
BHE—L,

>>> import inspect

>>> def get_context():

for f in inspect.stack(): # fEEREFHERTIR.
context = f[0].f_locals.get("context") # TEHEZEXRNMBZEZEPFEEE BT
if context: return context # WETERE, HEIEETHREIR.

>>> def controller():
context = "ContextObject" # & context FME locals BHFZE.
mode1()

>>> def model():

print get_context() # B IERHERE contexto
>>> controller() # MAEE.
ContextObject

sys._current_frames R E fr B4 FER) L BIHERMXT &R .

ERNIREA 200 MERIE MR, NFGEFNRTIE. BIRFBTR, KOESoE
B HMXEIR.
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4.6 B3
F functools.partial() AT DA R £ B 3% AR 58 B 7 A AR AR o
>>> from functools import partial

>>> def test(a, b, c):
print a, b, ¢

>>> f = partial(test, b = 2, c = 3) # NESSEIR S BEIAE

>>> (1)

123

>>> f = partial(test, 1, ¢ = 3) # NAIENAVESHENEEN S 2S5 EIRHEIAE.
>>> f(2)

123

partial K TEMNIMNEFH S
def partial(func, *d_args, **d_kwargs):

def wrap(xargs, *kxkwargs):

new_args = d_args + args # BHMBSH, partial EEMNBIAMERSE.
new_kwargs = d_kwargs.copy() # AHHESH, partial EHHSWES.

new_kwargs.update(kwargs)

return func(xnew_args, *knew_kwargs)

return wrap

]
]

IF T
SRHEAXANERS, SREDINKRESLIR. EEFBFRBFNRTEANES, FEESFMERH.

Ho
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E5FANRE

£ Python X #Hr, SLEUEROBEWIRAETHIN. FH "5538" 0 "Duck Type" &, RE

BIEE PEENEAWIHHERE.

5.1i%x4K=8

BRI, NHFE _iter__() M next() mNFHE. AIFEREKRBNR, FERRXRLOHKE, B

F5| % Stoplteration FHELER.

REEMNHCEZEARNERY iter(), EREEARENERBFTERYR. FEE, FIEEESET

AR for Q0I2, AIEEIX AH7?

>>> class Data(object):
def __init__ (self):
self. data = []

def add(self, x):
self._data.append(x)

def data(self):
return iter(self._data)

>>> d = Datal()

>>> d.add(1)
>>> d.add(2)
>>> d.add(3)

>>> for x in d.data(): print x
1
2
3

REERBYRRE self _data 55k, WERINIGRSHEIMNBER. HFRSZHRE tuple, B

XHFEBREFHENIIR, REEZNAF.

iter() R7I{E, EBREILERFEFLE, IFEZACHFLIRAERBNR. ARITRVE, BES

BWERBMEEBNRFIBEE. BAERBSFTELITFREY, BEURES MNERBERNRELR
B, XERNZRABENRNAE, THREATERE.
>>> class Data(object):

def __init_ (self, *args):
self._data = list(args)
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def __iter__(self):
return DataIter(self)

>>> class Datalter(object):
def __init_ (self, data):
self._index = 0
self._data = data._data

def next(self):
if self._index >= len(self._data): raise StopIteration()
d = self._datalself._index]
self._index += 1
return d

>>> d = Data(1, 2, 3)

>>> for x in d: print x
1
2
3

Data (NN 2&IERSS, RFE _iter_ RENEAMREEITH, MH Datalter 12t next 777%.
7T for 1B, EREMATMLEER next() #E.
>>> d = Data(1, 2, 3)

>>> it = iter(d)
>>> it

<_main__.Datalter object at 0x1@dafe850>

>>> next(it)
1
>>> next(it)
2
>>> next(it)
3

>>> next(it)
StopIteration

5.2 £/ s

ETRSIZUMERB[ELHM, ESEMBOXZ A yield RESLH T IANIFMILA Generator X
%o

>>> class Data(object):
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>>> d

def __init_ (self, x*args):

self._data = list(args)

def __iter_ (self):
for x in self._data:
yield x

= Data(1, 2, 3)

>>> for x in d: print x

1
2
3

RERBRLESBES yield WHZE GERE) EFHFIE, FHIRE Generator W&, XFE—kK,
TR IR FEPTIMNNERBERE T .

>>> d.

__iter_ ()

<generator object _ _iter__ at 0x10db01280>

>>> iter(d).next()

1

thig

yield AARESCINX R EE? X5 & EHFE (coroutine) W TIERIE. LB TEHIBIF-

>>> def coroutine():

>>> C

>>> C.

print "coroutine start..."
result = None
while True:
s = yield result
result = s.split(",")

= coroutine()

send(None)

coroutine start...

>>> C.

['a',

>>> C.

[ICI'

>>> C.

send("a,b")
'b']

send('"c,d")
Idl]

close()

# REOREHIENT R

# £/ send(None) =X next() BEaithiE.

# MMRLEHEE, EEREHIT.

# KEHIE, EHIBRGH. (A c.throw() EHSILZRE.
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>>> c.send("e, f") # TERCXANMELEHER.
StopIteration

EBITRIE:
. QIEMIERENSR, XA send(None) 5k next() Bzl
o IMEZFEHNT yield result FLEEHITEE, FHHER.
o AT AL send("a,b") HE, MERENIT, HEREBINEIREREE s, MITRERE.

o FRMEIRE] yeild, HiZREFIENLEER, FERILERITE.
o BEIXHAHBEIRFE

close() 5| %1hi2 GeneratorExit %, FHEIERERE. M throw() ATLISIREMEENFEE, X
HEEMDEA MBI

RIRE LSS yield BERMIIHIENS], EEEEEX LNEHATERNNNEE. ATLEEFER
A E =, bl gevent/eventlet, E{E#ZA greenlet.

5.3 &=

ERERE, B2BERIMIRE.

EreiH R EE
FA yield R, MNERTSLERTURSEFHERE.,

>>> def consumer():
while True:
d = yield
if not d: break
print "“consumer:", d

>>> ¢ = consumer() # QRS
>>> c.send(None) # BoiERE
>>> c.send(1) # AEFERE, RSB HTES.

consumer: 1

>>> c.send(2)
consumer: 2

>>> c.send(3)
consumer: 3

>>> c.send(None) # EFFER, BAUHEESE R,
StopIteration
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B B i
EIERHELARTRENERFTE AR

THEZ callback M &K=, EF Framework M logic,

H callback IREIFHER.

>>> def framework(logic, callback):
= logic()
print "[FX] logic: ", s
print "[FX] do something..."
callback("async:" + s)

>>> def logic():
s = "mylogic"
return s

>>> def callback(s):
print s

>>> framework(logic, callback)
[FX] logic: mylogic

[FX] do something...
async:mylogic

EE& M yield 5#A blocking style iR,

>>> def framework(logic):
try:
= logic()
s = next(it)
print "[FX] logic: ", s
print "[FX] do something"
it.send("async:" + s)
except StopIteration:
pass

>>> def logic():

s = "mylogic"
= yield s
print r

>>> framework(logic)
[FX] logic: mylogic
[FX] do something

FERBCRERERERWEESE

HRBIE—K, BLEMABAGTRT . FIFRZSE
WA BNHDRE, FPHENOF. F7 yield, T2ALH blocking style HE &3 1A
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async:mylogic

R%E framework ZTEEHT —L, BIREFT logic ITE M. blocking style I\ HI4wIZ4412

BT RNFATR S

5.4 £

FrofEEE itertools BRIRE RN IZ ZIHI E i

chain
EEZPERSE

>>> it = chain(xrange(3), "abc")
>>> list(it)
[0’ 1' 2' |a|’ Ibl, |c|]

combinations
RENEEKENTRINFEEFS.

>>> it = combinations("abcd", 2)
>>> list(it)

[(‘a', 'bD'), ('a', 'c'), ('a', 'd'), ('b',

>>> it = combinations(xrange(4), 2)
>>> list(it)

((e, 1), (o, 2), (o0, 3), (1, 2), (1, 3),

combinations_with_replacement £&i9MREIF—TTEMNES -

>>> it = combinations_with_replacement("abcd", 2)

>>> list(it)

[(Ial' |a|), (Ial' Ib'), (Ial' ICI), (Ia

(Icl’ ICI), (ICI' |d|)’ (Idl' |d|)]

compress

BEMRTBERBFTTER.

>>> it = compress("abcde", [1, 0, 1, 1, 0])

>>> list(it)
[Ial' ICI, |d|]
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FHFIRAT AR AR R TR

count

MRS, "ER" BT E.

>>> for x in count(10, step = 2):
print x
if x > 17: break

10
12
14
16
18

cycle
ERER, BMLRT.

>>> for i, x in enumerate(cycle("abc")):
print x
if 1 > 7: break

0O T 9 0o T 9 0o T Q9

dropwhile
B LB EFMMNITER

>>> it = dropwhile(lambda i: i < 4, [2, 1, 4, 1, 3])
>>> list(it)
[4, 1, 3]

takewhile N REEKFBHFEFHNTER.

>>> it = takewhile(lambda i: i < 4, [2, 1, 4, 1, 3])
>>> list(it)

80



[2, 1]

groupby
BESH IR TREITHE.

>>> [list(k) for k, g in groupby('AAAABBBCCDAABBCCDD')]
[f‘a'1, r's'1, r'c'1, r'n'r, ‘A1, ['e'1, 1'c'1, ['D'll

>>> [list(g) for k, g in groupby('AAAABBBCCDAABBCCDD')]

[[IAI' IAI' IAI' IAI]’ [IBI, IB|’ IBI], [ICI, ICI], [IDI], [|A|’ IAI]' [lBl’ IBI], [lcl
ICI], [IDI, |D|]]

ifilter

SRERY filter() KL, NRBFEFHNITR.

>>> it = ifilter(lambda x: x % 2, xrange(10))
>>> list(it)
[1, 3, 5, 7, 9]

ifilterfalse IE4&FHEk, REAFEEZFHMNITE.

>>> it = ifilterfalse(lambda x: x % 2, xrange(10))
>>> list(it)
[0, 2, 4, 6, 8]

imap
ERERE map() £l

>>> it = imap(lambda x, y: x + vy, (2,3,10), (5,2,3))
>>> list(it)
[7, 5, 13]

islice
AT R I A MIE RS REUTR -

>>> it = islice(xrange(10), 3)
>>> list(it)
[0, 1, 2]

>>> it = islice(xrange(10), 3, 5)
>>> list(it)
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[3, 4]

>>> it = islice(xrange(10), 3, 9, 2)
>>> list(it)
[3, 5, 7]

izip
S5RBRH zip() £, TRTELSEMF

>>> it = izip("abc", [1, 2])
>>> list(it)
[(‘a', 1), ('b', 2)]

ERBERTEAMA izip_longest, EREHT — MRS

>>> it = izip_longest("abc", [1, 2], fillvalue = 0)
>>> list(it)
[(‘a', 1), ('b"', 2), ('c', 0)]

permutations
5 combinations JiF4E&FRE, permutations ItES P TEEMLAE R

>>> it = permutations("abc", 2)
>>> list(it)
[(Ial' Ibl)’ (IaI' ICI)’ (Ibl, Ial)' (Ibl’ ICI)' (ICI’ Ial)' (ICI’ Ibl)]

>>> it = combinations("abc", 2)

>>> list(it)

[(Ial' Ibl), (|a|' ICI), (Ibl’ lcl)]
product

SN TREABNEENEREITRAS —E.
>>> it = product("abc", [0, 1])

>>> list(it)
[('a', @), ('a', 1), ('b', @), ('b', 1), ('c', @), ('c', 1)]

repeat
B—IXHREE n Ko

>>> it = repeat("a", 3)
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>>> list(it)
[Ial’ |a|' |a|]

starmap
ZInFLESHETR.

>>> it = starmap(lambda x, y: x + vy,
>>> list(it)
[3, 30]

tee
S HiE S

>>> for it in tee(xrange(5), 3):
print list(it)

[0, 1, 2, 3, 4]
[0, 1, 2, 3, 4]
[0, 1, 2, 3, 4]

(1, 2),

(10, 20)1)
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5 6 E i

TETF C++. Java. C# namespace (NEARFSERERIZ, Python IR EEITHIXN K. BRI
KEZBFEBXH, ARRR‘EERZFEE.

6.1 ERITH
BRNEENANEEEM:

e __Name__: 1R ¥Z <package>.<module>, 7£ sys.modules FL AT &
o file_ : EHREEXHH.
o __dict__: 1R globals ZF% g,

BR{EF py SRS, AT BN BB ERXT KR

>>> import sys, types

>>> m = types.ModuleType('"sample", "sample module.") # M type SIEXZ.
>>> M

<module 'sample' (built-in)>

>>> m.__dict__

{'__name__': 'sample', '__doc__': 'sample module.'}
>>> "sample" in sys.modules # FHRAEFRME sys.moduless
False

>>> def test(): print "test..."

>>> m.test = test # ISR IMERR R
>>> m.test()
test...

AERENERMBE L AR, FUERREFS|ANEEEXIERNZFEE.,
>>> def test(): print "test:", _ name__
>>> test()

test: _ _main__

>>> m.test = test
>>> m.test()
test: _ _main__

imp.new_module() LA RS EIRBRNY R, FHFEARSHIME sys. modules.

>>> import imp
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>>> m = imp.new_module("test")
>>> M

<module 'test' (built-in)>

>>> m.__dict__
{'_name__': 'test', '__doc__': None, '_ package__ ': None}

reload

VPR R ETER, AIFERAANBRE reload) EFHSAER. FEBRRNSKIBERRRE
ik, REREEWSIHNAIBER AN RIS EE D BIFE .

WIR—T, AERAMZF5|HERTI, FEEM sys.modules FREUESR.
>>> import sys

>>> hex(id(sys.modules["string"]))
'0x10b4fc6e0’

>>> reload(sys.modules["string"])
<module 'string'>

>>> hex(id(sys.modules["string"])) # reload JERIREHRMBIEARE T, FrAH fbtth 5%t
'0x10b4fc6e0" #  ZERMS|IAMASRKR, B "RIE".

WMRBEAFHHEEFHA, BARSEAR D TRENERIRT

>>> del sys.modules["string"]

>>> sys.modules["string"] = _ import_ ("string")

>>> hex(id(sys.modules["string"])) # T T,
'0x10bc17a98"'

6.2 HEKEZ

REBMUREA T 78 RAEER (8)

o SHIHFEIRER

o PYTHONPATH IR Z B EMEREF TR,

« Python #R4FE B3R %13k

o BB (pth) RERER BEME site-packages H3RT)o

HREBE, A XEEFEAWAELRET sys.path F)FkA (fFATEESHIER). (T import #R1EED
%ZF8 sys.path FF®REHK BirtER. HR, ATLLARBEE sys.path RINBEEX KR
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REBMTVIR AT U DL S B FRARER -

o PY RS 1o

o PYC FIHBX o

e €99 BB ER.

e 50« dll. pyd &H Bt
o« RERR,

o Hitllo

BRITIER, BXHARRLTN. L, RERGLENEASMIE py X, RE S pyc
FREXH. BEIR, FIBREIBREE, THRERKERETRZE.

find_module
A A imp.find_module() SAEURHRM BAXHE R
>>> import imp

>>> imp.find_module("o0s")

(
<open file '/System/.../2.7/lib/python2.7/0s.py', mode 'U' at 0x1013aa420>,
'/System/.../2.7/1ib/python2.7/0s.py",
('.py', 'U', 1)

6.3 SAIER

HETPERNREEEE—. EEXRIISAE, BRIZHHFME sys. modules, UESA
BRERREAEREERNEZER DL EE. ATH sys.modules[__name__ ] SRENYFIEIRIT R,

KEF import $ 8. ERFBANZSAZLEBFTEH, ALLZ globals, AR REN
B locals BF% a0

>>> import pymongo, redis
>>> import pymongo.connection, pymongo.database
>>> import pymongo.connection as mgoconn, pymongo.database as mgodb

>>> from pymongo import connection

>>> from pymongo import connection, database

>>> from pymongo import connection as mgoconn, database as mgodb
>>> from pymongo import x

>>> from pymongo.connection import *
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WRFFANERHNEFZFEEAHEBERZTHR, ATH as B2, FEIE, "import *" £ %
SABRRFABERRA CLTRIZLF LN ZT) M __all__ FIRPRIEENTR.

FEREHPREAM "import *" 25| 4EE, BERATHMER, ENZERSIAAREMNZF. (Python
3ERBILZAET)

def main():
import test
from test import add, _x
from sys import * # SyntaxWarning: import * only allowed at module level

_all_

® 7 import KRS ARZ BARELR globals ZF X EHAIM R, BAME—PEM: BiFrRRd
SSARMER, XEBRREHEBFRRNBZF=EF. "import *" #1ER, ARXLE—HHFE
AZIHRTRR S, ER—ERERSR. BERRGA _all__EEJHH(HESHNRRZE.

_all_ = ["add", IIXII]

FABERAM _all__ #7222 X S BAMERK R Python FHRAFRNBBEDIRES], UL
FrER A 2R VSRIZEE A A R o

__import__

Mimport XBFAE, NBEE __import_ () UFERFRASHEAER, SANERSHEFRME
sys.modules, EXRSELFIZF=EAEIESIA.

>>> import sys
>>> sys.modules.get("zlib") # %A zlib.

>>> _ import__("zlib") # B A zlib, REHFEHRTR.
<module 'zlib'>

>>> sys.modules.get("z1lib") # zlib %iNZE sys.modules.
<module 'zlib'>

>>> "z1lib" in globals() # ZF=EPEEA zlib, BRIEWE _ import__ ZRXEEIENBF.
False

F __import__ § A package module i, iREIH];E package MIE module. & T HEAIEIF:

test <dir>
|_ __init__.py
|_ add.py
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>>> m = __import__ ("test.add")

>>> m # REIPFFRE test.add iR,
<module 'test' from 'test/__init_ .pyc'>

>>> m.__dict__.keys() # ¥4F add ¥ test MIEBFEZTEH.
['__file_ ', ..., '_path__"', 'add'l]

>>> m.add # BIXFEAREIRE add &R,
<module 'test.add' from 'test/add.pyc'>

HE fromlist 2HAAZTR, A 2IRE BIFER.
>>> m = __import__ ("test.add", fromlist = ["x"])

>>> M

<module 'test.add' from 'test/add.pyc'>

>>> m.__dict__.keys()
['__builtins__', '__file__', '__package__', 'hi', 'x', '_name__', '__doc__ ']

__import__ Xk, ZIXH importlib.import_module() X&.
>>> import sys, importlib
>>> m = importlib.import_module("test.add")

>>>m # REPZBEIFER, mIE package.
<module 'test.add' from 'test/add.pyc'>

>>> sys.modules.get("test.add") # BEREREARME| sys.modules.
<module 'test.add' from 'test/add.pyc'>

>>> "test.add" in globals() # RBAMIEREFZEA .

False

>>> importlib.import_module(".add", "test") # fFER " T " IBEEREZE
<module 'test.add' from 'test/add.pyc'> # package HfE. (@A)

AR KEF import REMAEKR YFMERFERZR, ™ __import__. import_module NZft
S ERHERBF. FTLLE __import__« import_module S A SR, KIH FAES.

load_source

imp 517 load_source(). load_compiled() /L &%, 7] FRE AR sys. path R
RHIRPRER . RAFRACRENFTIEXH, BERIFSHEARME sys. modules.
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BED, XEERFEM reload(), SXRESHTEBERITR.

>>> imp.load_source("add", "./test/add.py")
<module 'add' from './test/add.pyc'>

6.4 tiEE
B2 MERSCHE RN B3R, FIREWIGRASXHE _init__py, KT & (package).

ERESAE, EESASTEARRKBR, BSBITYAUHE, BRPIT K. AT ARYE
B, FHE. RAFRER.

_all__

"from <package> import *" (XS A __init__py B FTE, MZXEBEXRAZNEXH, X
BERERBEMHERES AN WNHEBEER _ all__ EEUMUESAREREFFIR, ZEXLTE
BiERERE|IAR _init__py BFZE.

$ cat test/__init__.py
_all__ = ["add"]

BAZEATEWER "import *", LEAMSIARFENER, B/ "BER" GAITEEZNRES.

HMEsE, BEATFHERFERRRABRSAZ _init__py BF=EF, BAHEEZRE "import
<package>", SAIEH "<package>.<member>" FLA[F BT BN BIFN S AL ATHNEE_E iR ]
B, THEBFREEMNSSIMET, BOIMPX X H R MR K

__path__

RENER, BRANXHAS, FEDLFREZIERT, EXFRFESRFNERTE. XAMH
AWK, REHE _init__py 7 _path__ IEERETFERNEBZAA (FERATREEMN.

test <dir>
|_ __init_ .py
I
|_ a <dir>
|_ add.py
I
|_ b <dir>

|_ sub.py

$ cat test/__init_ .py
__path__ = ["/home/yuhen/py/test/a", "/home/yuhen/py/test/b"]
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MHEH—T . EALLA os.listdir() 3£ FERE, BaiEKEBREIxR.

from os.path import abspath, join
subdirs = lambda *xdirs: [abspath(join(__path__[0], sub)) for sub in dirs]

__path__ = subdirs("a", "b")

pkgutil
NRERMEBEEPTERERTIR, FRIZA os.listdir(), M2 pkgutil 3R,

test <dir>
|_ __init_ .py
|_ add.py
|_ user.py
I
|_ a <dir>
|_ __init__ .py
|_ sub.py
I
|_ b <dir>
|_ __init__ .py
|_ sub.py

>>> import pkgutil, test

>>> for _, name, ispkg in pkgutil.iter_modules(test.__path test.__name__ + "."):

u—

print "name: {0:12}, is_sub_package: {1}".format(name, ispkg)

name: test.a , 1s_sub_package: True
name: test.add , 1s_sub_package: False
name: test.b , 1s_sub_package: True

name: test.user , 1s_sub_package: False

>>> for _, name, ispkg in pkgutil.walk_packages(test.__path test.__name__ + "."):

r—

print "name: {0:12}, is_sub_package: {1}".format(name, ispkg)

name: test.a , 1s_sub_package: True
name: test.a.sub , is_sub_package: False
name: test.add , 1s_sub_package: False
name: test.b , 1s_sub_package: True

name: test.b.sub , is_sub_package: False
name: test.user , 1s_sub_package: False

B %Y iter_modules() 1 walk_packages() X BETF: EESERABERENFE.



pkgutil.get_data() AIEENE AR XHAR

>>> pkgutil.get_data("test", "add.py")
'#coding=utf-8\n\nx = 1\n\ndef hi():\n pass\n\n\nprint "add init"\n'

€gg

BEEHEREN XM, METHAFZE. £l Java JAR 3BHf.
1. 22%% setuptools.

$ sudo easy_install setuptools
2 QT BER, WEERZEENZTZBRT.

3. Bl setup.py XfF. (http://docs.python.org/2/distutils/setupscript.html)

from setuptools import setup, find_packages

setup (
name = "test",
version = "0.0.9",

keywords = ("test", ),
description = "test package",

url = "http://github.com/qyuhen",

author = 'Q.yuhen',
author_email = "gyuhen@hotmail.com",

packages = find_packages(),

4. B3 eqgg E4E1Fo
$ python setup.py bdist_egg

running bdist_egg
running egg_info
creating test.egg-info

zip_safe flag not set; analyzing archive contents...

creating dist

creating 'dist/test-0.0.9-py2.7.egg' and adding 'build/.../egg' to it
removing 'build/bdist.macosx-10.8-intel/egg' (and everything under it)

£ egg XXHFHFIFE dist B3R


http://docs.python.org/2/distutils/setupscript.html
http://docs.python.org/2/distutils/setupscript.html
http://github.com/qyuhen
http://github.com/qyuhen
mailto:qyuhen@hotmail.com
mailto:qyuhen@hotmail.com

$ tar tvf dist/test-0.0.9-py2.7.egg

—rwxrwxrwx @ 0 0 1 12 30 00:40 EGG-INFO/dependency_links.txt
—rwxrwxrwx 0 0 0 226 12 30 00:40 EGG-INFO/PKG-INFO
—rwxrwxrwx 0 0 0 228 12 30 00:40 EGG-INFO/SOURCES. txt
—rwxrwxrwx 0 0 0 5 12 30 00:40 EGG-INFO/top_level.txt
—rwxrwxrwx 0 0 0 1 12 30 00:40 EGG-INFO/zip-safe
—rwxrwxrwx 0 0 0 21 12 30 00:15 test/__init__.py
—rwxrwxrwx 0 0 0 137 12 30 00:40 test/__init__ .pyc
—rwxrwxrwx 0 0 0 60 12 30 00:15 test/add.py

—rwxrwxrwx 0 0 0 305 12 30 00:40 test/add.pyc
—rwxrwxrwx 0 0 0 0 12 30 00:15 test/user.py
—rwxrwxrwx o 0 0 133 12 30 00:40 test/user.pyc
—rwxrwxrwx 0 0 0 0 12 30 00:15 test/a/__init__.py
—rwxrwxrwx 0 0 0 139 12 30 00:40 test/a/__init__.pyc
—rwxrwxrwx 0 0 0 8 12 30 00:15 test/a/sub.py
—rwxrwxrwx 0 0 0 151 12 30 00:40 test/a/sub.pyc
—rwxrwxrwx 0 0 0 0 12 30 00:15 test/b/__init__ .py
—rwxrwxrwx 0 0 0 139 12 30 00:40 test/b/__init__ .pyc
—rwxrwxrwx 0 0 0 8 12 30 00:15 test/b/sub.py
—rwxrwxrwx 0 0 0 151 12 30 00:40 test/b/sub.pyc

F test-0.0.9-py2.7.egg £EEFZRNMEIHZE XM (pth) 3t PYTHONPATH MR ZERAIERH. B

RERHECEREHZRKE site_packages BRo

$ sudo easy_install dist/test-0.0.9-py2.7.eqgg

Processing test-0.0.9-py2.7.eqgg

Copying test-0.0.9-py2.7.egg to /Library/Python/2.7/site-packages
Adding test 0.0.9 to easy-install.pth file

Installed /Library/Python/2.7/site—-packages/test-0.0.9-py2.7.eqgg

Processing dependencies for test==0.0.9
Finished processing dependencies for test==0.0.9

LR ENERREWBESHRNE site-packages/easy-install. pth >
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A‘A_7——hll——"

5B

HFHERERAE, Python 2. x AN GFAEAMEREE, HEENARRNNETL. AR BEFEETH
EREES N, PRYATE Python X AIZE New-Style Class, i3k Classic Class.

Python 3 X FREAH, (VRE New-Style Class. FTLAR, BEXRER 2.x 4, thIIEHE
Classic Class, BSBASCSEM object #k7&, sTEREXHRBBRIATE.

>>> class User: pass

>>> type(User) # 2.x BIAR Classic Class.
<type 'classobj'>

>>> issubclass(User, object) # BRATEM object #x.
False

>>> _ metaclass__ = type # EEBRIATE.

>>> class Manager: pass # BEEEEAM object kK.
>>> type(Manager) # {BEE&Z New-Style Class.

<type 'type'>

>>> issubclass(Manager, object) # HET!
True

ABAAEADYFEA New-Style Class.

7.1 Z2F =g

KEZRA, LHIZEH. WE def, XKBF class WIEFARZBIELENR. AIAETHHIRT
o, RBNRBRER, ERIERTIZLEEN, 2AREYKH.

typedef struct

{
PyObject_HEAD
PyObject xcl_bases; /* A tuple of class objects *x/
PyObject *xcl_dict; /* A dictionary */
PyObject *cl_name; /* A string *x/

PyObject xcl_getattr;

PyObject *cl_setattr;

PyObject xcl_delattr;
} PyClassObject;

&5 New-Style Class, Class f Type REE—MEZET,
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>>> class User(object): pass
>>> u = User()

>>> type(u)

<class '__main__.User'>

>>> U.__class__
<class '__main__.User'>

KA (class) FME T TENESTENTZ (BREEAT5%), ML (instance) (XNEESLFIFER,
ME object 7R, FREHAEX ERSEHFE. B R XA BRASKIRA Attribute.

typedef struct

{
PyObject_HEAD
PyClassObject *in_class; /* The class object *x/
PyObject *xin_dict; /* A dictionary x/
PyObject *in_weakreflist; /* List of weak references x/

} PyInstanceObject;

RUMLHIEEAWBBCHBTFTTE.

>>> User._ dict__
<dictproxy object at 0x106eaa718>

>>> U.__dict__

{3
WENRERE, MXJLDNBFEEFEK, mMIELAER globals. locals.
BREKINF: instance._ dict_ -> class.__dict_ —> baseclass._ dict__

ARABNEEANEBZTNER. RBEAENRTER, BBBZFRREME LEGB AN,

7.2 FE&
= E% (Field) f1 B4 (Property) 2 REHI.

o SLOIFEEFHESE instance._dict_, RFENNRLMAEAIRS.

o B TFERTFHELE class. _dict_, NATBEEERSFHE,

o WA T KBS S A R [0 F B o

o IR RIZFFSLHY class Al instance XA M AFAE, SWEMZ. (module REATRE)
>>> class User(object):

table = "t_user"
def __init_ (self, name, age):



self.name = name
self.age = age

>>> ul = User("userl", 20) # SLHIFERFFEEE instance._ dict_ .
>>> ul.__dict__

{'age': 20, 'name': 'userl'}

>>> u2 = User("user2", 30) # SOLBIRSBEEEREN.

>>> u2.__dict__

{'age': 30, 'name': 'user2'}

>>> for k, v in User._ dict__.items(): # BSTBREME class.__dict__.

print "{0:12} = {1}".format(k, v)

__module__ = __main__

__dict__ = <attribute '__dict__' of 'User' objects>
__init__ = <function __init__ at 0x106eb4398>

table = t_user

AT AFEAR AR R NS BIF B, (NEmMZEFZF=E, SEMEEEIFTX.
>>> ul.x = 100

>>> ul._ dict__
{'x': 100, 'age': 20, 'name': 'userl'}

>>> u2.__dict__
{'age': 30, 'name': 'user2'}

B OEEASTFE, BT class.<name> 4, AL instance.<name>. FBRAEHHN, R
RER ZHEFIR R, MATMMEEER class.__dict__.

>>> User.table # £ class.<name> THESH R
't_user'

>>> ul.table # {#FH instance.<name> THEESH R
't_user'

>>> u2.table # BERANFTAELANREE.

't_user'

>>> ul.table = "xxx" # #& instance. dict_ flE— ) EZRKR.
>>> ul.table # XEIZBERINF, dHNRELFRRT .
'xxx"

>>> u2.table # HR, XARSEMEMITFIRSER.

't_user'
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HENR - MREENFEREHE, EREBIRATDEAAT, NREAFPAHNED. Bt
BTRERERZN, TE2IFLEEEZEEN.

ABEFEUNTRIEAL, TIERBRSTEELMNA, BSWEDH: _<class>__<name>.

>>> class User(object):
__table = "t_user"

def __init_ (self, name, age):
self.__name = name
self.__age = age

def __str__(self):
return "{0}: {1}, {2}".format(
self. table, # mIENTHEROES
self.__name,
self.__age)

>>> u = User("tom", 20)

>>> u._ dict__ # LB ELGTFRHEGZT .
{'_User__name': 'tom', '_User__age': 20}

>>> str(u)
't_user: tom, 20'

>>> User.__dict__.keys() # FBEESTROHES
['_User__table', ...l

REMNR, RNBEBERLETR, XAEMFINBIIER

o AEGRENRRXTIE,
o« AA—1THIZL, {URE, TE®

B FHULE "R XA, MEBRE, ARBEMRE—

B1E
B (Property) 2H getter\ setter. deleter /LN A EBBAIBE. BHAEEEIREFEE,
A gt R HIEE N
B MR WA, REUERR. IMHANREE, HRFERE.

>>> class User(object):
@property
def name(self): return self.__name # RN EZERBH.
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@name.setter

def name(self, value): self.__name = value

@name.deleter

def name(self):

User()
>>> u.name = "Tom"

>>> U =

>>> u.__dict__
{' _User__name': 'Tom'}
>>> U.Nname

'Tom'

>>> del u.name
>>> u,.__dict__

{}

del self.__name

# M instance.__dict__ AIELEBMMEEREMNZS.

# instance.__dict__ H3F&E name, BARZE getter EIEAT-

# g, X2 deleter.

>>> for k, v in User._dict__ .items():

print "{0:12} =

{1}".format(k, v)

__module__ = __main__

__dict__ = <attribute '__dict__ ' of 'User' objects>

name = <property object at 0x106ed6100>

M class.__dict__ AJIAEH, JINEMHHRERZLERT property objecte XWBETJLNE®E

ERMRA SRR

>>> class User(object):

BRAR GO, AT LAE M property() LB

def get_name(self): return self.__name

def set_name(self, value): self.__name =

value

def del_name(self): del self.__name

name =

property(get_name, set_name, del_name, "help...")

>>> for k, v in User._ dict__ .items():

print "{0:12} =

{1}".format(k, v)

__module__ = __main__

__dict__ = <attribute '__dict__' of 'User' objects>
set_name = <function set_name at 0x106eb4b18>
del_name = <function del_name at 0x106eb4b90>
get_name = <function get_name at 0x106eb4aad>

name = <property object at 0x106ec8db8>

>>> u = User()
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>>> u.name = "Tom"
>>> u,.__dict__
{' _User__name': 'Tom'}

>>> U.name
'"Tom'

>>> del u.name
>>> u.__dict__

{}

XAARK, A& class. _dict  HFEETIANF .

BUHGEZHMREE, B lambda IMSEMEE. £T lambda REARREEBBEER, 8K

A setattr. X EEAASHES BNAETRBMSE

>>> class User(object):
def __init__ (self, uid):
self._uid = uid

uid = property(lambda o: o0._uid)

name = property(lambda o: o._name, \
lambda o, v: setattr(o, "_name", v))

>>> u = User(1)

>>> u.uid

1

>>> u.uid = 100

AttributeError: can't set attribute

>>> u.name = "Tom"
>>> U.nhame
'"Tom'

TEFIERINNRERAEHRAN, BHERRLEREAIEFEMT.
>>> u = User(1)

>>> u.name = "Tom"

>>> u.__dict__

{'_uid': 1, '_name': 'Tom'}

>>> U.__dict__["uid"] = 1000000
>>> U.__dict__ ["name"] = "XXXXXXXX"

>>> u.__dict__

# RizEt.

# WEEREM.

# BXE instance._dict__ GIEEBLEIFER.
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{' uid': 1, 'uid': 1000000, 'name': 'Xxxxxxxx', '_name': 'Tom'}

>>> u.uid # HENKRIEZBEME.
1

>>> U.Nname
'"Tom'

RUgEEARN, MAREEREARTR.

7.4 ik
LRI AR BN RAX A2 self XM
>>> class User(object):
def print_id(self):
print hex(id(self))

>>> u = User()

>>> u.print_id
<bound method User.print_id of <_ main__.User object at 0x10cf58b50>>

>>> u.print_id()
0x10cf58b50

>>> User.print_id
<unbound method User.print_id>

>>> User.print_id(u)
0x10cf58b50

M EBERRBELE BT AR M. X BASEAIEAR, ©21 bound method, ENZE4E
FX 2 SLE, T AKEEARR, 2 unbound method, HIE R 1E#E self 2%,

ML T ER? A4 TA staticmethod. classmethod #1fp22?

>>> class User(object):
def a(): pass

@staticmethod
def b(): pass

@classmethod
def c(cls): pass

>>> User.a
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<unbound method User.a>

>>> User.b
<function b at 0x10c8ef320>

>>> User.c

<bound method type.c of <class '__main__.User'>>

NMERFEMBINTT L a, BRI T EBTE, BRI

>>> User.a()

BT A AR

TypeError: unbound method a() must be called with User instance as first argument (got

nothing instead)
#< 12 classmethod 48 7 X BN RIEAB RS,
>>> User.b()

>>> User.c()

<class '__main__.User'>

BRY EEGHIX LR RSN, TOAMERMEBREEL, TUARIAME. £S5

self R JIBMH R, TUHARERMEAZF.
XT%; lu\ZﬁJ—L/\fl:TyﬂiE,]_J—

o __new__: BIEEXSH LA,
o _init__: ¥R EIRS-
o del_: XZREYHIHIER

>>> class User(object):
def __new__(cls, *args, xkxkwargs):
print "__new__", cls, args, kwargs
return object._ _new__(cls)

def __init_ (self, name, age):

print "__init_ ", name, age

def __del__ (self):
print "__del__"

>>> u = User("Tom", 23)

__new__ <class '_main__.User'> ('Tom', 23) {}

__init_ Tom 23

>>> del u
del__

SLEIT

BRASH
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MIETTE _new_ FIREMERRE, EREMRBSE _init__ JATHIER.

>>> class User(object):
def __new__(cls, xargs, *kkwargs):
print "_ _new__"
return 123

def __init_ (self):
print "__init_ "

>>> u = User()

__new__

>>> type(u)

<type 'int'>

>>> U

123

AR ZEEVNRXNRHAN, BAERNREGSIH. SNSLHEREZT, KR LEGB RNEHK.

>>> table = "TABLE"

>>> class User(object):
table = "t_user"

def __init_ (self, name, age):
self.__name = name
self.__age = age

def tostr(self):
return "{0}, {1}".format(
self._ _name, self.__age)

def test(self):
print self.tostr()
print self.table
print table

>>> User("Tom", 23).test()
Tom, 23

t_user

TABLE

# #FH self 5|FALFIFE.

# £ self ERAEMSIATTE.
# £/ self 5|HEBSFER.
# ¥ LEGB EIIMNTFEFZ(E.

R A B T A4 1E class.__dict__, AAJRELEIEBE R, FrAARZHFETTAER (overload).
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7.5 4k
BT ARSI BIF BRERAEIAE instance __dict__ 4N, HMAKRREAER.

>>> class User(object):
table = "t_user"

def __init_ (self, name, age):
self._name = name
self._age = age

def test(self):
print self._name, self._age

>>> class Manager(User):
table = "t_manager"

def __init_ (self, name, age, title):
User.__init_ (self, name, age) # B FRERVIBLTEE.

self._title = title

def kill(self):
print "213..."

>>> m = Manager("Tom", 40, "CX0")

>>> m,_ dict_ # LHIBETEHRBEELENFE.
{'_age': 40, '_title': 'CX0', '_name': 'Tom'}

>>> for k, v in Manager.__dict__.items(): # REXRZFEEERGEMELERR.
print "{0:5} = {1}".format(k, v)

table
kill

t_manager
<function kill at 0x10c9032a8>

>>> for k, v in User.__dict__.items():
print "{0:5} = {1}".format(k, v)

table t_user
test = <function test at 0x10c903140>

MRIRELXFRBIBATTE, WBASERIFEBELENTTE.

$343| FI7EMATE _base_, HESRERAME _subclasses_

>>> Manager.__base_
<class '__main__.User'>
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>>> User.__subclasses__()

[<class '__main__.Manager'>]

AT issubclass() ¥ 2B HABED

>>> issubclass(Manager, User)
True

>>> issubclass(Manager, object)
True

>>> isinstance(m, Manager)
True

>>> isinstance(m, object)
True

RRABHANAVFIRMNASLHIS | AERAERR, BEXOTA #57

K7, sk isinstance() FIKTSEHIXN S HIE XK.

# AR EMERNES.

/LA N %%lb\%Eﬁ °

BXEH

MM MRIRERB D EELIHTTER BMFHSHR, BAEBLABHIMISZHSHR, MR

KHSEBITTET . BARELNEF

>>> class User(object):
def abc(self):
print "User.abc"

>>> class Manager(User):
@staticmethod
def abc():
print "Manager.static.abc"

def test(self):
self.abc()
User.abc(self)

>>> Manager().test()
Manager.static.abc
User.abc

B EAMERNGES, ABERELCE—DEZELHITTE, AL "BE (override)', &

A ERNE .

>>> class User(object):
def test(self):
print "User.test"

>>> class Manager(User):
def test(self, s):
print "Manager.test:", s

TEAETFESE

# BBEBINF, BEKIFME static abc().

Rt%i_tlﬂﬁﬁg /L\o

# KRR ARERBZFTERETFEE.
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User.test(self) # BRXNERARELTE.
>>> Manager().test("hi!")

Manager.test: hi!
User.test

ZEHIK
Python BEAHIRS &, BMKAETREER) ETFZERRGFALT, HITEFTRABOKL.
>>> class A(object):

def __init_ (self, a):

self._a = a

>>> class B(object):
def __init_ (self, b):

self._ b =5b
>>> class C(A, B): # SEME. BRIFEZMERERIRF.
def __init_ (self, a, b):
A.__init__ (self, a) # HORBAARBEELVIRLTT S,

B._ _init_ (self, b)

>>> C.__bases__

(<class '__main__.A'>, <class '__main__.B'>)
>>> ¢ = C(1, 2)

>>> c,__dict__ # B BEELLBFE.
{'" b': 2, '"a': 1}

>>> issubclass(C, A), isinstance(c, A)

(True, True)

>>> issubclass(C, B), isinstance(c, B)
(True, True)

ZEHRABRRAERINT, HHE mro (method resolution order) EfEHEZH—R. JAHA—TEL
= MTEILE CREMRE, MIREXRZIER), MERE (EXFRIRF). mro %u?kﬂ]ﬁu?ﬁi?m&ﬁ’lﬁk
REHRMNEZEX A, __mro__ 55RHPFH KRS instance. FIAERIAR, ERERX A

>>> C.mro()

[<class '__main__.C'>, <class '__main__.A'>, <class '__main__.B'>, <type 'object's]

>>> C.__mro__

(<class '__main__.C's, <class '__main__.A'>, <class '__main__.B'>, <type 'object's>)
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super

super() EEIRMIES base XEFHEH, EKR mro INFREEXKR.

>>> class A(object):

def a(self): print "a

>>> class B(object):
def b(self): print "b"

>>> class C(A, B):
def test(self):

base = super(C, self) # AIAEEMAE __init__ .
base.a() # A.a(self)
base.b() # B.b(self)

>>> C().test()
a
b

super FRBESHURE T £ mro FIRFPRRERNVE, SRREZSEIFERS
AN SRR ZS B ERE.

b3
E
=
=
pal
i
=3

>>> class A(object):
def test(self): print "a"

>>> class B(A):
def test(self): print "b"

>>> class C(B):
def __init_ (self):
super(C, self).test() # M mro i C MELEEE, BHE B FHREHK.
super(B, self).test() # M B MIEZEE A FiaEHK.

>>> C.__mro__

[<class '__main__.C'>, <class '__main_ .B'>, <class '__main__.A'>, <type 'object'>]
>>> C()

b

a

<_main__.C object at 0x101498f90>
EIWH self __class_ REHAIXRE R, FAXARESS|I LR

>>> class A(object):
def test(self):
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print "a

>>> class B(A):

def test(self): # L c instance AR, B4
super(self.__class__, self).test() # self._ _class__ m=E C XAFH.
print "b" # super(C, self) SRETHHEEI B.

# TREHRLZET .
>>> class C(B):
pass

>>> C().test()
RuntimeError: maximum recursion depth exceeded while calling a Python object

HEZEMRYIATIEPEA super AJRER 5| X —L&HIEH

Rt

>>> class A(object):
def __init_ (self):
print "A"
super(A, self).__init_ () # REPWE B.__init__

>>> class B(object):
def __init_ (self):
print "B"
super(B, self).__init_ () # object.__init__

>>> class C(A, B):
def __init_ (self):
A.__init_ (self)
B. init_ (self)

>>> 0 = C() # MWL ERBERIN

A # super M mro FIRIMFEHKFLELE,

B #  HBATE A.__init_ il super(A, self) SCFrRME B,
B #  super(A, self)._ init_ () 3CBr=E B.__init_ ().

>>> C.__mro__

(<class '__main__.C'>, <class '__main__.A'>, <class '__main__.B'>, <type 'object's>)

ZEHFRRZOBMERL, BINCHAESEASSIELNINEE.

__bases__
XRNZERNHELRIRA:

o __base_: HiE, RE2IR[E _ bases_ [0].
o __bases_ : BEF|FR, AJHEBICREBREL, £ mro ifF.
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>>> class A(object): pass
>>> class B(object): pass
>>> class C(B): pass

>>> C.__bases__ # BHEELRITTHE
(<class '_main__.B'>,)

>>> C.__base__ # _ bases__[0]
<class '_main__.B'>

>>> C.__mro__ # mro

(<class '__main__.C'>, <class '__main__.B'>, <type 'object's)
>>> C.__bases__ = (A,) # @3 _ bases_ fSpuiE:K

>>> C.__base__ # _ base__ Tk

<class '_main__.A'>

>>> C.__mro__ # mro Tk

(<class '__main__.C'>, <class '__main__.A'>, <type 'object'>)

XS WA AR, LLAEEREEXIRF .

>>> class C(A, B): pass

>>> (C.__bases__

(<class '_main__.A'>, <class '__main__.B'>)

>>> C.__base__

<class '__main__.A'>

>>> C.__mro__

(<class '__main__.C'>, <class '_ _main__ .A'>, <class '__main__.B's>, <type 'object's)
>>> C.__bases__ = (B, A) # THRER AR

>>> C.__base # _ base__ B&ERE _ bases_ [0]

<class '__main__.B'>

>>> C.__mro__ # mro MFHLEETL

(<class '__main__.C'>, <class '__main__.B'>, <class '__main__.A's, <type 'object's)

W EHEL, HATTZIARBEA (Code Inject), HMBEARENITH. FXLLE, FIEA
B BIRSE R,

>>> class A(object): pass
>>> class B(object): pass
>>> a = A()
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>>> a.__class__ = B
>>> type(a)
__main__.B

HEES

53 (Abstract Class) oLk, BIRERNIM "%

>>> from abc import ABCMeta, abstractmethod, abstractproperty

>>> class User(object):
__metaclass__ = AB(CMeta

def __init__ (self, uid):
self._uid = uid

@abstractmethod
def print_id(self): pass

name = abstractproperty()
>>> class Manager(User):
def __init_ (self, uid):

User.__init__ (self, uid)

def print_id(self):
print self._uid, self._name

name = property(lambda s: s._name, lambda s, v:

>>> u = User(1)

>>> m = Manager(1)
>>> m.name = "Tom"
>>> m.print_id()

1 Tom

MBIREXBZHHFEE, BATUBL LUK TEALIE

>>> class Manager(User):
__metaclass__ = ABCMeta

def __init__ (self, uid, name):
User.__init_ (self, uid)

self.name = name

uid = property(lambda o: o._uid)

TR LU AMR AR A T e KA.

BT TR RIRBIREIT A

_name", v))

# HREFIELBIK.
TypeError: Can't instantiate abstract class User with abstract methods name, print_id
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name = property(lambda o: o._name, lambda o, v: setattr(o, "_name", v))
title = abstractproperty()

>>> class CX0(Manager):
def __init_ (self, uid, name):

Manager.__init_ (self, uid, name)

def print_id(self):
print self.uid, self.name, self.title

title = property(lambda s: '"CX0")
>>> ¢ = CX0(1, "Tom")

>>> c.print_id()
1 Tom CXO

IRESE Manager LR HIRE, XA THIELXNMRMA, XEMTHOMRHMR . ZHMEOE
AFHENSREXERER, RARIERNMERERETR, FEBRRHMREKREBESEIRT .

7.6 i

Open Class JLFEANSESNIFE, WEFEME. MERETH, B TERREIRY
R, BINSMBRM R

AL AR, ZRREAEREITRIL, EEIGSEfIT A E instance.__dict__ 2R 3RM.
>>> class User(object): pass

>>> def print_id(self): print hex(id(self))

>>> u = User()

>>> u.print_id = print_id # AME instance.__dict__

>>> uU.__dict__
{'print_id': <function print_id at 0x10c88e320>}

>>> u.print_id() # %K, ©~2 bound method.
TypeError: print_id() takes exactly 1 argument (@ given)

>>> u.print_id(u) # NEM— TR TFECRA.
0x10c91codo

A AAR=Z bound method, FIAMABHEBEXNRSIH. EFRNBERE class.__dict__.

>>> User.__dict__ ["print_id"] = print_id # dictproxy BRZRIEN.
TypeError: 'dictproxy' object does not support item assignment
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>>> User.print_id = print_id # B setattr(User, "print_id", print_id)

>>> User._ dict__ ["print_id"]
<function print_id at 0x10c88e320>

>>> u = User()

>>> u.print_id # BEZE bound method T.

<bound method User.print_id of <_ main__.User object at 0x10c91c090>>

>>> u.print_id() # MBS .
0x10c91c090

BT E A B MRSE staticmethod« classmethod BE—T, BESH LML HFIHE.

>>> def mstatic(): print "static method"

>>> User.mstatic = staticmethod(mstatic) # [FRARMIEE.
>>> User.mstatic # EENESTHE.

<function mstatic at 0x10c88e398>

>>> User.mstatic() # ABREES.
static method

>>> def cstatic(cls): # 32 classmethod F1 staticmethod HIX 3.
print "class method:", cls

>>> User.cstatic = classmethod(cstatic)

>>> User.cstatic # classmethod ZPEZIZRAEIITR.

<bound method type.cstatic of <class '__main__.User'>>

>>> User.cstatic() # AR Y.
class method: <class '__main__.User'>

EETHRARNERR, NEZAIILNMAFFRASHNARNERE . HP hasattr. getattr ki
RRERMNPIERNERKR, M setattr. delattr N B R ELHIRMK AR ZF G .

>>> class User(object):pass
>>> u = User()

>>> setattr(u, "name", "tom") # u.name = "tom"

>>> u.__dict__
{'name': 'tom'}
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>>> setattr(User, "table", "t_user") # User.table = "t_user"

>>> User.table
't_user'

>>> u.table
't_user'

>>> hasattr(u, "table") # mro: User.__dict__ ["table"]

True

>>> getattr(u, "table", None)
't_user'

>>> delattr(u, "table") # Error: '"table" not in u.__dict__

AttributeError: table
>>> delattr(User, "table")
>>> delattr(u, "name") # del u.__dict__["name"]

>>> u.__dict__

{}

__slots__

slots__ BHSMELEEBNSIESE _dict__, (NABBEPRIEERRPERNESE.

HONFESR, #RAMTHRE, THREREABHANRNN &,

>>> class User(object):

__slots__ = ("_name", "_age")

def __init_ (self, name, age):
self._name = name

self._age = age

>>> u = User("Tom", 34)

>>> hasattr(u, "__dict__")
False
>>> u.title = "CX0" # NSRS R Y.

AttributeError: 'User' object has no attribute 'title'

>>> del u._age # S BT MR-
>>> u._age = 18 # B E = AR .

>>> U._age

BT
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18

>>> del u._age # ZIEMNHRZIEN, B—OEEFTH-.
>>> u._title = "CX0O"
AttributeError: 'User' object has no attribute '_title'

>>> vars(u) # EARA _ dict , vars %M.
TypeError: vars() argument must have _ dict__ attribute

BRRAET __dict__, BRATLAA dir() # inspect.getmembers() SREUSEFIK R1EE -
>>> import inspect
>>> u = User("Tom", 34)

>>> {k:getattr(u, k) for k in dir(u) if not k.startswith("__")}
{'_age': 34, '_name': 'Tom'}

>>> {k:v for k, v in inspect.getmembers(u) if not k.startswith("__")}
{'_age': 34, '_name': 'Tom'}

HIRAEXBHEMLIA __slots_ AFIEFESEEETE EMEESE __slots__ =[]), &NERA

B2 __dict__, RMSEEEHHITHRE.

>>> class Manager(User):
__slots__ = ("_title")

def __init_ (self, name, age, title):

User.__init_ (self, name, age)
self._title = title

WMRFBEOE "BE" WREH, NEEE _slots__ KPHAKERNRF.

7.7 BIEHEH
__setitem__
XIRRS|88, BRFFISFHREIPFRIETR.
>>> class A(object):
def __init_ (self, sxkwargs):

self._data = kwargs

def _ getitem__ (self, key):
return self._data.get(key)

def __setitem__(self, key, value):
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self._datalkey] = value

def __delitem__ (self, key):
self._data.pop(key, None)

def _ _contains__(self, key):
return key in self._data.keys()

>>>a =A(x=1, y = 2)

>>> 3 [uxn]

S>> a[uzu] - 3

>>> "z" in a
True

>>> del a["y"]
>>> a._data
{'x': 1, 'z': 3}
_call__
BEREBHFIFAANSR, EHEERRFPR callable.
>>> class A(object):
def __call__(self, *xargs, skxkwargs):
print hex(id(self)), args, kwargs

>>> a = A()

>>> a(l, 2, s = "hi") # SRR DUGEX R SLE hF Rz O .
0x10c8957d0 (1, 2) {'s': 'hi'}

_dir__
fics _ slots_ PRI R

>>> class A(object):
_S'Lots_ = (IIXII' IIyII)

def __init_ (self, x, y):
self.x = x

self.y = y

def __dir__(self): # XFURME list, MA=ZE tuple.



return ["x"]
>>> a = A(1, 2)

>>> dir(a) #Y FRT.
['x"]

__getattr__
HEBEXILN AL L.

o _getattr__: IFAIRELEMIR R

o __setattr__: X{{E{AK R AR E R 1.

o _ delattr__: MR AR SR 1.

o __getattribute__: JHMEMGFEAEX A FHEMKRA, B __dict_.

AEAEXIANFZBEERFONEKRR, WAER hasattr/getattr/setattr/delattr &%, BAAE
MNeWERES, RIRER. EMNEESEERE _ dict_.

i __getattribute__ % _ dict__ #=FE#, Rt AELR _ getattribute_ IREIZR.

>>> class A(object):
def __init_ (self, x):
self.x = x # &% _ setattr__ 3.

def _ getattr_ (self, name):
print "get:", name
return self.__dict_ .get(name)

def __setattr__(self, name, value):
print "set:", name, value
self.__dict__[name] = value

def __delattr__(self, name):
print "del:", name
self.__dict__.pop(name, None)

def _ getattribute_ (self, name):
print "attribute:", name
return object._ getattribute_ (self, name)

>>> a = A(10) # __init__ EEM self.x = x # __setattr__ #H%k.
set: x 10
attribute: _ dict__

>>> a.x # HREHFEETE, (X _ _getattribute_ f#k.
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attribute: x

10
>>> a.y = 20 # BUEFRFE, % __setattr__ #ik.
set: y 20

attribute: _ dict__

>>> a.z # PEANEENTE, # _ getattr__ 3k,
attribute: z

get: z

attribute: __dict__

>>> del a.y # MR=ZERW _ delattr__ #izk.
del: y
attribute: __dict__

_amp__
_cmp__ BIREEFRFEM AN, T __eq_ NHTFHEEHE

>>> class A(object):
def __init_ (self, x):
self.x = X

def __eq_ (self, o):
if not o or not isinstance(o, A): return False
return o.x == self.x

def __cmp__(self, o):
if not o or not isinstance(o, A): raise Exception()
return cmp(self.x, 0.x)

>>> A(1) == A(1)
True
>>> A(1) == A(2)
False
>>> A(1) < A(2)
True
>>> A(1) <= A(2)
True

+2 7

HEXNREBRBESR, TREINARTTAES, NZERAZBPAIBLLFEFERS.
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s E; ==

BAERR, T2 —MEENIEEZSE.

81R7E
BrZ 7 HIER] else 5324h,
>>> def test(n):

try:
if n % 2:

SHEMIESHEZKER.

raise Exception("Error Message!")

except Exception as ex:
print "Exception:", ex.message
else:
print "Else..."
finally:

print "Finally..."

>>> test(1)
Exception: Error Message!

Finally...

>>> test(2)
Else...
Finally...
KEF raise MHFE, else R

1%

AIABZ ) except AR AR LEWRE.
>>> def test(n):
try:
if n ==
raise NameError()

elif n == 1:
KeyError()
== 2:
IndexError()

raise
elif n

raise
else:

raise Exception()

except (IndexError, KeyError) as ex:

print type(ex)
except NameError:

print "NameError"
except:

# 51278,

# R EFE,

else 43X AMIT, finally REAERZERIT.

else HX#HiT.

RERERNTIT. ATLRWM, finally RSWHIT.

# AR AT ERENFZE.

# WRAGFELRE, ENFEXNRENE.

# WRERLBRE.
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print "Exception!"

>>> test(0)
NameError

>>> test(1)
<type 'exceptions.KeyError'>

>>> test(2)
<type 'exceptions.IndexError'>

>>> test(3)
Exception!

TEXMEZEDEMH Python 3 MF, FEWER.

>>> def test():

try:
raise KeyError, '"message" # tHHTF KeyError("Message")
except (IndexError, KeyError), ex: # tHHETF as ex

print type(ex)

X except FEFMEFE.

>>> def test():
try:
raise Exception("error!")
except:
print "catch exception!"
raise # EFMERE, R<fEKk traceback 5.

>>> test()

catch exception!

Traceback (most recent call last):
raise Exception("error!")

Exception: error!

WRFE, I sys.exc_info() ABUAREX LRNHREFERER

>>> def test():
try:
raise KeyError("key error!")
except:
exc_type, exc_value, traceback = sys.exc_info()
sys.excepthook(exc_type, exc_value, traceback) # BREEER

>>> test()
Traceback (most recent call last):

117



raise KeyError("key error!")
KeyError: 'key error!'

BEXREBEHKE Exception. NiZFREFERERTAEAMIBIRITN, MAZ message
XEHPRSE

BT RE, RAMBREERFER. warnings RS EREAREHZEEHNEETA.
>>> import warnings
>>> def test():

warnings.warn("hi!") # MIMXEBREEER, FePHHiT.
print "test..."

>>> test()
UserWarning: hi!
test...

825
WS (assert) BAREE, Bintt A print AT EZ.
>>> def test(n):

assert n > 0, "n RFWKF 0" # HIREEEEMN.

print n

>>> test(1)
1

>>> test(0)
Traceback (most recent call last):

assert n > 0, "n ®RIKF 0"
AssertionError: n %FAF 0

BfEE, MEHRFN, #E AssertionError 5. assert & 2iE5%# _ debug_ =%, A
EREIRHRIN "-0" S¥FEE LY.

$ python -0 main.py

83 ETX

ETCEENIN (Context Management Protocol) ARIEHRIEH T B2 VIR B ERIENZ S
TR, MEREBRAAERE, BERELSHHIT.

o _enter__: ¥IIALIAEE, R[E _ETXX %K.
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o _exit__: BITEIEIRIE. RE True iY, FHLERE@IMEEE.

>>> class MyContext(object):
def __init_ (self, *args):
self._data = args

def __enter__(self):
print "__enter_"
return self._data # A—EEREETXNEES.

def __exit_ (self, exc_type, exc_value, traceback):
if exc_type: print "Exception:", exc_value

print "__exit_ "
return True # BRIERE@IMERS.
>>> with MyContext(1, 2, 3) as data: # 3 __enter_ REIMNZRWMEL data.
print data
__enter__
(1, 2, 3)
_exit__
>>> with MyContext(1, 2, 3): # EHEFE, BREEH.

raise Exception('data error!")

__enter__
Exception: data error!
_exit__

AE—D with BRPFEAZ D ETXXNR, FRZEER FILO IFER.

>>> class MyContext(object):
def __init__ (self, name):
self._name = name

def __enter__ (self):
print self._name, "__enter_"
return self

def __exit_ (self, exc_type, exc_value, traceback):
print self._name, "__exit_ "
return True

>>> with MyContext("a"), MyContext("b"):
print "exec code..."

a __enter__
b __enter__
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exec code...

b __exit__
a __exit__
contextlib

PROEEE contextlib 22T — contextmanager %128, ARG LETXRBEHFL,
>>> from contextlib import contextmanager

>>> @contextmanager
. def closing(o):

print "__enter__"

yield o

print "__exit_ "

o.close() # EEBATEREREZEMS, tE None, 28F close 7535%.

>>> with closing(open("README.md", "r")) as f:
print f.readline()

__enter__
#ESER
_exit__

FRIERE S, contextmanager &3 {181& Context IR, FHFA yield M iTdiz.

o X __enter__ 1M clsoing iK%y, K yield ER1EHN __enter__ IRE{E
o yield it T closing TR, Em#1T with KEBHR.
o BUTSREE, _exit__ KXHE, @BH yield IREMIT closing FERD,

MEE 5 ZRFAA yield i EANMIEZETR %, contextmanager itFH 1P ETRZRE. BN
NG, BEARZREHCS _exit__, FIASHIINIERE.

>>> @contextmanager
. def closing(o):

try:
yield o
except:
pass # 72BE, St
finally: # TR close HHiT-
o.close()

contextlib EHIMA closing ATA, THZEOTE EERNGIF-
ETEEMNAARR,
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o Synchronized: AEEHRIZH lock/unlock &iZE .
o DBContext: ARARAPNIBERUAZNEEEERE, HARTKAELE.

PAr¥azRar,

* 2 R
MRIMERETEEXFE, BATEFFERT......

Ao
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o
|

A—A—g_—h‘.—_

9 & i

Hi
e

123 (Decorator) 7£ Python RFIEFRAEL, ATEMIIN Metadata. Proxy. AOP FHiEH .
R, RifFBTREBRNRILIEEAR, UREATINESE

JEAE _FEF0 Java Annotation. C# Attribute 2581, BN EFINTEIE,

>>> @check_args
. def test(xargs):
print args

TEREZFEBRNAR:

>>> test = check_args(test)

EUMOE, FAFERF A staticmethod. classmethod Bt E il .
>>> def check_args(func):

def wrap(xargs):
args = filter(bool, args)

func(xargs)
return wrap # RE wrap REXER
>>> @check_args # fEFEESHIT test = check_args(test)
. def test(xargs):
print args
>>> test # IWE test BFE wrap kBt

<function wrap at 0x108affde8>

>>> test(1, o, 2, "", [1, 3) # @Y wrap(test(args)) SERUAMR.
(1, 2, 3)
NI RIEEFE:

o WEFREXNR test fEAS L HLIIHEF check_args.
o ZEIHERIR OB IR A wrap SLHIXS test FOEEZE1E .
o BRI BT test WEHKELE wrap, FRAXZZFHIEMAEREZIEA wrap.

RE2A R "@" SHOEENE, EUEEREAREAEE. ATNIBHENMETRIB4R, EF
AOP R i RAEBEA .

EMBA—EFBRIBHERMEENR, BAEN%E, BY __call__ EMBEFRER.

>>> class CheckArgs(object):
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def __init_ (self, func):
self._func = func
def _ call_ (self, =xargs):

args = filter(bool, args)
self._func(*args)

>>> @CheckArgs
. def test(xargs):
print args

>>> test

<_main__.CheckArgs object at 0x107a237d0>

# 4£m CheckArgs SLfi.

# BATFIEEZSEA.

>>> test(1l, o, 2, "", [1, 3) # EREREIZFR _ call__ A
(1, 2, 3)
RIFIMIIXN R LB RIFE KL, MG KA ERZIZSEFIR _ call__ k. XFEEERIE

%, Hiuﬁ%r%ﬁ%ﬁﬁtﬁ RZSo

Class
77 Class IRft3imes A E R, LIERBFXRBENRBASEMmM .
>>> def singleton(cls):
def wrap(xargs, sxkkwargs):
= getattr(cls, "__instance__", None)
if not o:
0 = cls(*args, skkwargs)
cls.__instance__ = o
return o
return wrap # RE wrap K#, AJLLEMUIR class ML k.
>>> @singleton
. class A(object):
def __init__ (self, x):

self.x = X

>>> A

<function wrap at 0x108afff50>
>>> a, b = A(1), A(2)
>>> a is b

True
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¥ class A Z#pL func wrap FTREBLERIFE, B—T, RME class wrap.

>>> def singleton(cls):
class wrap(cls):
def __new_ (cls, *xargs, xxkwargs):

o = getattr(cls, "__instance__", None)
if not o:
0 = object.__new__(cls)
cls.__instance__ = o
return o

return wrap
>>> @singleton
. class A(object):
def test(self): print hex(id(self))

>>> a, b = A(), A()

>>> a is b
True

>>> a.test()
0x1091e9990

SIEAEABEERAK class wrap, REBEE __new_ BEEMFHRITT -
RNEHEE, FAVMNARME N EREEN—ETINN R, BATEERIREFELRE,
>>> def action(cls):

cls.mvc = staticmethod(lambda: "Action")

return cls

>>> @action
. class Login(object): pass

>>> Login.mvc()
'Action’

X 28R metaprogramming HUET .

S

SHILRIMBAERNL, BEMRE. ARFERLTRETK: £ESH, FEXE

>>> def table(name):
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def _table(cls):
cls.__table__ = name
return cls

return _table

>>> @table("t_user")

. class User(object): pass

>>> @table("t_blog")
. class Blog(object): pass

>>> User.__table__
't_user'

>>> Blog.__ table__
't_blog'

RIEESHRAZ THRESENIER, AEftc2HEE.

User = (table("t_user"))(User)

BE
LAt — BAr LEAZ A &g

>>> def A(func):
print "A"
return func

>>> def B(func):
print "B"
return func

>>> @A
. @B
. def test():
print "test"
B
A

DT, TERRBIREFH.

test = A(B(test))
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functools.wraps
MREIMRROPEBENSR, PBLABERAVREREN.

>>> def check_args(func):
def wrap(xargs):
return func(xfilter(bool, args))

return wrap
>>> @check_args

def test(xargs):
""""test function"""

print args
>>> test._name__ # BhEt!
'wrap'
>>> test.__doc__ # IIEKRENRPREBAF!

—B test WAAZSERTRLRKREM, BAXD wrap MERE T . F4FH functools wraps.

>>> def check_args(func):
@functools.wraps(func)
def wrap(xargs):
return func(xfilter(bool, args))

return wrap

>>> @check_args

def test(xargs):
"""test function"""
print args

>>> test
<function test at 0x108b026e0>

>>> test._ _name__
'test'

>>> test.__doc__
'test function'

>>> test(1, o, 2, "", 3)
(1, 2, 3)

functools.wraps 23 ifzERI3E1H2E, ENERARBERRENENIECERMHE HABERENSR,
2iAHB _module__ . _name_ . _doc__, HEFBEIISEILE.
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]

0 —
F T ¢

ERE IR IR EPRE T WR?

+

« AOP: EMRIE. SHRKRE. REHTES.

o Proxy: STEIFRECE AR EESE.

o Context: IR FFHH L TXEREE, LN Synchronized(func) .
o Caching: AREZEFERTH, REHRERTEHBIRRE.

« Metaprogramming: XPMEARKZHHT o

ey
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i
el
o
i
B
EE
<43

S RN

__get_ (self, instance, owner) —-—> return value
__set__(self, instance, value)
__delete__(self, instance)

R FFAT S LA (owner class) KRB RXET, BRLESSH— MM E. &5 0HNHER G
& property. staticmethod. classsmethod. FO)#RFREK AR, BREBFSENERET
AFEXS I T &

o LI __get_ A __set_ J5ik, ¥R data descriptoro
o B __get__ 733AHI, FRA non-data descriptors

e __get__ %f owner_class. owner_instance i[85
o _set_. _ delete_ {¥¥f owner_instance 78G5

>>> class MyDescriptor(object):
def __get_ (self, instance, owner): # AP owner & class Data.
print "get:", instance, owner
return hex(id(instance))

def __set_ (self, instance, value):
print "set:", instance, value

def __delete__ (self, instance):
print "del:", instance

>>> class Data(object):
= MyDescriptor()

>>> d = Data()

>>> d.X # _ _get_ AIRENE.

get: < main__.Data object at 0x107a23790> <class '__main__.Data'>
'0x107a23790"'

>>> d.x = 100 # d #HEf instance £,

set: <_ main__.Data object at 0x107a23790> 100

>>> del d.x # d #HYf instance IZ.
del: < main__.Data object at 0x107a23790>

>>> Data.x # LA owner EENFAERS, _ get_ AR
get: None <class '__main__.Data'> # instance = None
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'0x106296148'

>>> Data.x = 1

>>> type(Data.x)
<type 'int'>

# __set

X class EALK.

# Bk Data.x WEFHME.

WRBEEX __get__ 5k, MAEERBFRFNR, FEEIA _get__ LI,

property

B RS E data descriptor, XA EIRME setter Tx. HLEHKD

BiZft setter, __set_ FESFRIEIRERRE.

>>> class Data(object):
oid = property(lambda s: hex(id(s)))

>>> hasattr(Data.oid, "__set_ ")
True

>>> d = Data()

>>> d.oid
'0x107a23a90"'

>>> d.oid = 123
AttributeError: can't set attribute

non-data
non-data descriptor £#[E &L FIF R
>>> class Descriptor(object):

def __get_ (self, instance, owner):

print "__get_ "

>>> class Data(object):
x = Descriptor()

>>> d = Datal()

EeYEBEAFER, WRE

>>> d.x # HRRFER.

_get__

>>> d.__dict__ # instance.__dict__ RERRZTE.
{r
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>>> d.x = 123 # "B __set_ , HlIERRZLFIFEE.

>>> d.__dict__

{'x': 123}

>>> d.x # RIBAREHMN, EEHFERMEHH.
123

>>> Data.x # HIARFFE owner_class._ dict__ .
_get__

bound method
BITHEAR, BT BLF 7% self SE 2R X EE .

>>> class Data(object):
def test(self): print "test"

>>> d = Datal()

>>> d.test # 27 bound method A<= fEE self.
<bound method Data.test of <_ main__.Data object at 0x10740b050>>

>>> Data.test.__get_ (d, Data) # @ __get_ f£# instance &%
<bound method Data.test of <_ main__.Data object at 0x10740b050>>

>>> Data.test # unbound method EZHX L% self.
<unbound method Data.test>

>>> Data.test.__get_ (None, Data) # instance 3 None.
<unbound method Data.test>

AR LAEE, bound/unbound & __get_ ERAY, XEELE instance 2#. A self S F
EW? RIEBRBafEE self 28E?

>>> bm = Data.test._ get_ (d, Data)

>>> bm.__func__ # SCPRMYBHRERER test.
<function test at 0x107404488>

>>> bm.__self__ # __get__ instance ¥, WEiE self.
< main__.Data object at 0x10740b050>

>>> bm.__call_ () # _ call__ ABMER(EZE self !
test
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>>> unbm = Data.test.__get__ (None, Data) # unbound method

>>> unbm.__ func__
<function test at 0x107404488>

>>> unbm.__self__ is None # instance == None, self == None.
True
>>> unbm.__call__() # __call__ =®8%&E _ self_ .

TypeError: unbound method test() must be called with Data instance as first argument
(got nothing instead)

>>> unbm.__call__(d) # O34 call __ BX%W instance.
test
classmethod

AREF staticmethod, classmethod £ bound EHR X%,

>>> class Data(object):
@classmethod
def test(cls): print cls

>>> Data.test.__get__ (None, Data)
<bound method type.test of <class '__main__.Data'>>

>>> m = Data.test.__get_ (None, Data)

>>> m.__self_ # RENG, UHMERK cls 3.

<class '__main__.Data'>

>>> m.__call__ ()
<class '__main__.Data'>

131



% 11 = T3

REWNRMAER, ATOEXNREE], ZHNRITH (5735). MARBNRXAERGIER?

—— 72K (metaclass), iR XEFLR,
New-Style Class FIZNIATTI R types
>>> class Data(object): pass

>>> Data.__class__
<type 'type'>

>>> type._ class__ # RENEBEHRE type, BIF type BC.
<type 'type'>

KEF class SWHRFHITROZLBINRIES
>>> Data = type("Data", (object,), {"x": 1}) # class RISEFRIT A

>>> Data.__class__
<type 'type'>

>>> Data.__base__
<type 'object'>

>>> Data.Xx
1

IEA A class A def —#FZHE<, FATAIAEEMH T IR RN K.
>>> def test():

class Data(object): pass

return Data

>>> Data = test()

>>> Data.__name__
'Data’

>>> type(Data)
<type 'type'>

>>> Data()
< main__.Data object at 0x10659f4do>

MATTARBILENRR, UREIEIRFT .
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class = metaclass(...) # TCREIEELR

instance = class(...) # REGIZESHI
instance.__class__ is class # SCRR R
class. _class__ is metaclass # KEIRKF
__metaclass__

B T BHERIATTZ type DAY, EATLAA __metaclass_ BHEEBEEXTE, MENER TR

AT T

>>> class InjectMeta(type):
def __new__(cls, name, bases, attrs):
t = type.__new__(cls, name, bases, attrs)

def print_id(self): print hex(id(self))
t.print_id = print_id
t.s = "Hello, World!"

return t

>>> class Data(object):
__metaclass__ = InjectMeta

>>> Data.__metaclass__

<class '__main__.InjectMeta'>
>>> Data.__class__
<class '__main__.InjectMeta'>

>>> dir(Data)

['" class__ ', 'print_id', 's'l]

>>> Data.s
'Hello, World!'

>>> Data().print_id()
0x10659d850

# ARBNRAMEBITTE.

# AINEBSFE.

# BRIEETE.

EXTTEBEHM type %, SR Meta 5, #ERIMRTHE abc ABCMeta MF. KIBRE

FR __new__ f _init__ JASHHX AT T .

>>> class InjectMeta(type):
def _ new_ (cls, name, bases, attrs):
print '"class:", cls
print "name:", name
print "bases:'", bases

# cls

InjectMeta
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print "attrs:", attrs
return type._ new__ (cls, name, bases, attrs)

def __init__(cls, name, bases, attrs):
print "class:", cls # cls = Data
type.__init_ (cls, name, bases, attrs)

>>> class Data(object):
__metaclass__ = InjectMeta # BEXITE
x =1
def test(self): pass

class: <class '__main__.InjectMeta'>
name: Data

bases: (<type 'object's,)

attrs: {

'test': <function test at 0x1065370c8>,

'x': 1,

' module__': '__main__"',

'_metaclass__': <class '__main__.InjectMeta'>
}

class: <class '__main__.Data'>

LEBERUBRENRA, SRUTINFER __metaclass__ B4
class.__metaclass__ —> bases._ _metaclass__ —> module.__metaclass__ —> type
RN AEERPAILLAE __metaclass__ AFTHEEEIEERIATENS .
BRBEIETRER type FURESE, BHATLAREKE.
>>> def inject_meta(name, bases, attrs):

t = type(name, bases, attrs)

t.s = "Hello, World!"

return t

>>> class Data(object):
__metaclass__ = inject_meta

>>> Data._ _metaclass_
<unbound method Data.inject_meta>

>>> Data.s
'Hello, World!''
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magic
NRITARLERE, LHRTHERETRSETE. BA, STIEHTRENRACE, BREK

BN RALFRITAMRBEERANER. XBEZNHE, 2 Python ZOFLZAR
Tim Peters i H TEIXFIERREE GEARXEA import this B2E).

Metaclasses are deeper magic than 99% of users should ever worry about. If you wonder whether you need
them, you don't (the people who actually need them know with certainty that they need them, and don't need an

explanation about why). Tim Peters (c.|.p post 2002-12-22)
REER N ERNBIFELETF.

B2 53 (static class): AAVFEIZESLH, @BEIERN T RS (Utility) £,

>>> class StaticClassMeta(type):
def __new__(cls, name, bases, attr):
t = type.__new_ (cls, name, bases, attr)

def ctor(cls, *xargs, xxkwargs):
raise RuntimeError("Cannot create a instance of the static class!")
t.__new__ = staticmethod(ctor)

return t

>>> class Data(object):
__metaclass__ = StaticClassMeta

>>> Data()
RuntimeError: Cannot create a instance of the static class!

R

2 Ef 2K (sealed class): £ 1FH 4k

>>> class SealedClassMeta(type):
_types = set()

def __init_ (cls, name, bases, attrs):

if cls._types & set(bases): # FIETHEIRBERZRE sealed class.
raise SyntaxError("Cannot inherit from a sealed class!")
cls._types.add(cls) # G HATRBEMA T ZIEHRES .

>>> class A(object):
__metaclass__ = SealedClassMeta

>>> class B(A): pass
SyntaxError: Cannot inherit from a sealed class!
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5§12 E FFEH

12.1re

ENFRAXZREFHFEREZN —MFE.

B O ASEF+?2{HINIO)

E X
\d HF, #HHF [0-9].
\D EHFFR, HHTF [A0-9].
\s FEHFF, BT [\t\r\n\fivl.
\S E=BFHF-
\w FEHHF, HETF [0-9a-zA-Z].
\W FEFIHEF
EEFF
| e
A 3F, HEFBNVNEFC.
$ ZERAIBFFIC.
\b BiFA SR
\B FEERIRIA SR
S
0 HMEERZIPFRF. A7 FEREERELER.
? 0 H—"PFFFo
+ 1 RENFHo
{n} n MFRFo
{n,} &0 n PFEF.
{,m} &% m NER
{n, m} n E m PNFEF.
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HiE: DAEEAERAILEIERAM "(iLmsux)” fR&
s BT,
i ZRERNE,
L ik \w EEAMFRE, XA SFFR o
m Z1To
X I ZRNTEEHF/Ho
u Unicode,
IE TU R 35
re BILNEZEMRE:

o match(): ERFRFREFIEME

o search(): HEFRFHR, KIE—UE.
o findall(): ZXE|£FLEL, AFIFRIRE.

o finditer(): X E|EHILAE, PUEKESIRE,

match 1 search {YICE—%, ILEARZ3RE None.
>>> import re

>>> s = "12abc345ab"

>>> m = re.match(r"\d+", s)

>>> m.group(), m.span()

('12', (o, 2))

>>> m = re.match(r"\d{3,}", s)
>>> m is None

True

>>> m = re.search(r"\d{3,}", s)
>>> m.group(), m.span()

('345', (5, 8))

>>> m = re.search(r"\d+", s)
>>> m.group(), m.span()

('12', (o, 2))

findall IREF|FR (K Z=F|K), finditer F match. search —#:3R[@ MatchObject 3%
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>>> ms = re.findall(r"\d+", s)
>>> ms
["12"', '345']

>>> ms = re.findall(r"\d{5}", s)

>>> mS

[]
>>> for m in re.finditer(r"\d+", s): print m.group(), m.span()

12 (0, 2)
345 (5, 8)

>>> for m in re.finditer(r"\d{5}", s): print m.group(), m.span() # REZZFIE

>>>

MatchObject

match. search. finditer iR[EIfIX5% —— MatchObject.

e group(): IREILAHTEFRFE.

o start(): LERMFARNE.

e end(): ILERAILERE -

e span(): BaiEls. ERMAERITH.
o groups(): RESHEE.

« groupdict(): JRE e B EARFEE.

>>> m = re.match(r"(\d+) (?P<letter>[abc]+)", s)

>>> m.group()
'12abc'

>>> m.start()
0

>>> m.end()
5

>>> m.span()
(0, 5)

>>> m.groups()
('12', 'abc')

>>> m.groupdict()

139



{'letter': 'abc'}
group() AT EWZ 128, AFREEEFSHSH.

>>> m.group(0)
'12abc'

>>> m.group(1)
|12I

>>> m.group(2)
‘abc'

>>> m.group(1,2)
('12', 'abc')

>>> m.group(0,1,2)
('12abc', '12', 'abc')

start()« end() # span() EFEEEKDEFS. Fgroup) —#, F5 0 RRBIELAELER,

>>> m.start(@0), m.end(0)
(0, 5)

>>> m.start(1), m.end(1)
(0, 2)

>>> m.start(2), m.end(2)
(2, 5)

>>> m.span(0)
(0, 5)

>>> m.span(1)
(0, 2)

>>> m.span(2)
(2, 5)

IFIRE
A rels reM F248, WAEEERAXHRM "Cilmsux)” #ri&.

o S: BIT. " MR BIERITRERNNBE R/
o i ZBEK/NE,
o L1k "\W" BEIUED 3 =FF, SRIAXSH SUZFFAREFo
o« M: %470
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X BBSROTATE, ILEERBSRE.
o U: Unicode.

>>> re.findall(r" [a-z]+", "%123Abc%45xyz&")
[Ibcl' IXyZI]

>>> re.findall(r" [a-z]+", "%123Abc%45xyz&", re.I)
['Abc', 'xyz'l

>>> re.findall(r"(?i) [a-z]+", "%123Abc%45xyz&")
['Abc', 'xyz']

THXAGHES TE?

>>> pattern = r
(\d+) # number
([a-z]1+4) # letter

>>> re.findall(pattern, "%123Abc\n%45xyz&", re.I | re.S | re.X)
[('123', 'Abc'), ('45', 'xyz')l

PIRE

fZH: ?P<name>..)

>>> for m in re.finditer(r" (?P<number>\d+) (?P<letter>[a-z]+)", "%123Abc%45xyz&", re.I):
print m.groupdict()

{'number': '123', 'letter': 'Abc'}
{'number': '45', 'letter': 'xyz'}

THRA: (?:), EARESEM, ERERE.

>>> for m in re.finditer(r"(?:\d+)([a-z]+)", "%123Abc%45xyz&", re.I):
print m.groups()

('Abc',)
('xyz',)

KRMESIA: \<number> 5 (?P=name), 3|HARTEAMNZSH.

>>> for m in re.finditer(r"<a>\w+</a>", "%<a>123Abc</a>%<b>45xyz</b>&"):
print m.group()
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<a>123Abc</a>

>>> for m in re.finditer(r"<(\w)>\w+</(\1)>", "%<a>123Abc</a>%<b>45xyz</b>&"):
print m.group()

<a>123Abc</a>
<b>45xyz</b>

>>> for m in re.finditer(r"<(?P<tag>\w)>\w+</(?P=tag)>", "%<a>123Abc</a>%<b>45xyz</
b>&") :
print m.group()

<a>123Abc</a>
<b>45xyz</b>

EERC=.): AREXRAEIMAEEN, FRE.
A (?L.): ARSTEEIEAN, FRE.
REIEFRH P<=): ARAFTBAERMEELZN, FRE
REAER <) AREREELIAELZN, TNRME.

>>> for m in re.finditer(r"\d+(?=[ab])", "%123Abc%45xyz%780b&", re.I):
print m.group()

123
780

>>> for m in re.finditer(r"(?<!\d) [a-z]{3,}", "%123Abc%45xyz%byse&", re.I):
print m.group()

byse
B ERBRREAXEXET LB,
&

split: A pattern M2 FREFNEFRFE. R H "(pattern)”, BASBRFLSIRE.

>>> re.split(r"\W", "abc,123,x")
["abc', '123', 'x'l]

>>> re.split(r"(\W)", "abc,123,x")
[Iabcl’ I'l, I123l’ I’I, IXI]

sub: B#aF . AEESHRE.

>>> re.sub(r"[a-z]+", "x", "abc,123,x")
'%,123,%*"
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>>> re.sub(r"[a-z]+", "x", "abc,123,x", 1)
'%,123,x"'

subn() A sub() 7%, THRME "FHFRFH, BIRE)".

>>> re.subn(r"[a-z]+", "x", "abc,123,x")
('x,123,%x', 2)

TR LUK B T AF U R B, AMEB AR SR

>>> def repl(m):
print m.group()
return "x" x len(m.group())

>>> re.subn(r"[a-z]+", repl, "abc,123,x")
abc

X

("skk,123,%', 2)

12.2 StringlO
REERHEONFRBERX, ANEAMAEELFN cStringlO M.

>>> from contextlib import closing
>>> from cStringIO import StringIO

>>> with closing(StringIO("ab")) as f:
print >> f, "cd"
f.write("1234")
print f.getvalue()

abcd
1234

I with ET3XHRIEA close() AR S HAE. H getvalue() [REIF/FHRT, M
REFTHIRA (closed = False).

12.3 struct

struct & EEFAK format, XA REHENE_HFFTF. ATABEBIEKXLSE, BEX
B, KE. FHFKR/Nm. AENTE.

>>> from struct import *

143



>>> hexstr = lambda s: map(lambda c: hex(ord(c)), s)

>>> s = pack("i", 0x1234)

>>> hexstr(s) # 4 FHEEU/NGHES
['0x34', 'Ox12', 'Ox0', '0x0']

>>> unpack("i", s) # TH. 4660 = 0x1234
(4660, )
>>> s = pack(">i", 0x1234) # Kif

>>> hexstr(s)
['ox0', 'Ox0', '0x12', '0x34']

>>> s = pack("2i2s", 0x12, 0x34, "ab") # ZE. IREEFFRKE.

>>> hexstr(s)
['ex12', '@Ox0', 'Ox0', 'Ox0', '0Ox34', '0x0', '0x0', '0x0', '0x61', '0Ox62'l]

>>> unpack('2i2s", s)
(18, 52, 'ab')

WA LU R E 2 bytearray. array. ctypes.create_str_buffer() S 3 g A,

>>> fmt = "3bi2s"
>>> size = calcsize(fmt) # ITEEERRERFENTETKE.

>>> buffer = bytearray(size)

>>> pack_into(fmt, buffer, @, 0x1, 0x2, 0x3, Ox1FFFFF, "ab")

>>> puffer
bytearray(b'\x01\x02\x03\x00\xff\xff\x1f\x00ab"')

>>> unpack_from(fmt, str(buffer), 0)
(1, 2, 3, 2097151, 'ab')
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IE:

13.1 bisect
bisect i ZEE—1 "EHFF (sorted) F5" MERSEMBAME.
>>> import bisect

>>> b = [ 20, 34, 35, 65, 78 1]

>>> bisect.bisect(b, 25) # T 25 EVIRBPHEEBANE.
1
>>> bisect.bisect(b, 40) # T 40 EIRBPNEEBAMLE.
3

>>> bpisect.bisect_left(b, 35) # MRFERTRETIRPEE, WREAMFEEAIE.

>>> bisect.bisect_right(b, 35) # MRFERTRAEIIRPHFE, WREEWEANE.

T EEH insort_left() EEBATEMIEERK.
>>> bisect.insort_left(b, 25)

>>> p

[20, 25, 34, 35, 65, 78]
>>> bisect.insort_left(b, 40)

>>> p

[20, 25, 34, 35, 40, 65, 78]
FH bisect SLI— SortedList JFEE .
>>> def SortedList(list, *xelements):
for e in elements:
bisect.insort_right(list, e)

return list

>>> SortedList([1, 3, 7, 4, 1)
[1, 3, 4, 7]

>>> o0 = SortedList([], 3, 7, 4, 1)
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>>> 0
[1, 3, 4, 7]

>>> SortedList(o, 8, 2, 6, 0)
e, 1, 2, 3, 4, 6, 7, 8]

AJLAE FE F bisect k3L Consistent Hashing &%, RE#F| Key £ Ring EFHEANE, H
T— 1 BRTERERNNERRFRERE.

13.2 heapq
BN TEFEZXNKR, AETREBNFEFT R

HEREX: RREBIEA/&/ME. AHEESHHBASMRRNER)TRNHITEHRBIEN EE 4
E70(ogN), MEMITERDHFON). EHESKEFFLHNEMETELFEEMmMIFHF. LWtk
TAER, SXBItELEREH; NEEXERAEN, BNERNFFRKNES.

>>> from heapq import x*
>>> from random import *

>>> rand = sample(xrange(1000), 10) # ERFENEFS.
>>> rand
[572, 758, 737, 738, 412, 755, 507, 734, 479, 374]

>>> heap = []

>>> for x in rand: heappush(heap, x) # RENEE A

>>> heap # EEN, HIEHFTIXR.
[374, 412, 507, 572, 479, 755, 737, 758, 734, 738]

>>> while heap: print heappop(heap) # BREHER/NTR.
374
412
479
507
572
734
737
738
755
758

HAth X R
>>> d = sample(xrange(10), 10)
>>> d

[9, 7, 3, 4, 0, 2, 5, 1, 8, 6]
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>>>
>>>
>>>
[1,

>>>
>>>

[9'

heapify(d)
d
1, 2, 4, 6, 3, 5, 9, 8, 7]

heappushpop(d, -1)

heapreplace(d, -1)

a = range(1, 10, 2)
b = range(2, 10, 2)
[x for x in merge(a, b)]
2, 3, 4, 5, 6, 7, 8, 9]

d = sample(range(10), 10)
d
o, 3, 4, 5,6, 1, 2, 8, 7]

nlargest(5, list)
8, 7, 6, 5]

nsmallest(5, list)
1, 2, 3, 4]

# BIREGR .

# 5t push(item), /& pop. BHEBENFHET item.

# % pop, /& push(item). s {ETAEAT item.

# EHEBEFFI.

# MIIR(F—ERHE) BFREFZFAN n PR,

# BAFRE&NN n PEER.

FATHE _cmp_, BEFRINRMER, SIIERAT

>>>

>>>

>>>

from string import *

data = map(None, sample(xrange(100), 10), sample(letters, 10))

data

>>> for item in data: heappush(heap, item)

>>>

heap
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>>> while heap: print heappop(heap)

—_~ e~~~ o~~~ o~~~
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cmp__ BIER.

HEEHEESCEEH
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$® 14 EHFE

:|.

14.1 random

TABEH B R ER . IR AR seed, BIAMERARAR E.
F 4R seed, FIRBHEBMNENIEFS], #EAFNRH.
>>> from random import *

>>> a = Random(); a.seed(1)

>>> [a.randint(1, 100) for i in range(20)]
[14, 85, 77, 26, 50, 45, 66, 79, 10, 3, 84, 44, 77, 1, 45, 73, 23, 95, 91, 4]

>>> b = Random(); b.seed(1)

>>> [b.randint(1, 100) for i in range(20)]

[14, 85, 77, 26, 50, 45, 66, 79, 10, 3, 84, 44, 77, 1, 45, 73, 23, 95, 91, 4]
& ARl

A RRERA N D 3SR A B

>>> getrandbits(5)
29L

>>> bin(getrandbits(5))
'0bl11101'

4B start <= N < stop SERENRIBE L.

>>> randrange(1, 10)

2
>>> randrange(1, 10, 3) # XD
4

>>> randrange(1, 10, 3)
1

>>> randrange(1l, 10, 3)
7

£ a<=N<=bEEHNNEL.
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>>> randint(1, 10)
5

M HREEHIR B TTER
>>> import string

>>> string.digits
'0123456789'

>>> choice(string.digits)
I6I

>>> choice(string.digits)
I1I

>>> choice(string.digits)
I3I

FTELF3Y, BEALSERE.
>>> a = range(10)
>>> shuffle(a)

>>> a

6, 4, 8, 7, 5, 3, 0, 9, 2, 1]
MFFIREEAHE n MRETRASKIIR.

>>> string. letters
'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ'

>>> sample(string.letters, 10)
[III, IFI, IWI, IOI’ Ir.l’ IOI' IAI' IKI' Iil’ Ihl]

>>> ""_ join(sample(string.letters, 10)) # ERIEEKENEIFEFERES
'KMmSgPVWIi'
>>> "",join(sample(string.letters, 10))

'feCTyRZrHv'

£ 00<=N <1 HFENESE.

>>> random()
0.39559451765020448

>>> random()
0.62378508101496177
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£/ min <= N <= max SBERNFENE S,

>>> uniform(1, 10)
7.6889886379206587

>>> uniform(10, 1)
5.1617099528426609

ZRREZFF=H. B2, B2 H. ME2H. SH2HFIEEZLNENE X,
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515 & XHSER

15.1 file

BERINERNERE open() FTHXH, file T REFIM.
>>> with open("test.txt", "w") as f:
print isinstance(f, file) // REHT

f.writelines(map(str, range(10)))

True

File Object SLI Y £ T 30X, AIHRSCHEM AT X H. Lhrt, SXHENRHEEKN B2<1EH

close J53%, FTARI LS THEIXHHRID.

>>> open("test.txt", "r").read()
'0123456789'

WMREFIBIESRME L, BRIFA flush( 4b, BFH sync), MBREEMNRRE HX E D 25

ﬁ CIOSe() IL)IE%.[‘”)EH V?K]/\HIAO

FIAFR:

o I His
o W: RE. BEFEEXHEHIER (truncate).
o d: /ﬁﬂﬂe /L,\Z%/ﬁsj]l] JK'IL‘LT‘}-%:ELBO

o b: “HEHIET .

o I+ BHFIXM, ARG, AREREXM

o W+: E¥EI1¢ xS, %Kﬁ)ﬁﬁ?\lﬁo
1;;_.—-

MO RIESTI TIERBMN, TEEBERKRNENS.

>>> with open("main.py", "r") as f:
for line in f: print line

RIERBEH T ARE B NIITIRE, BEELEARSAINEMRITER, 83 writelines.

>>> with open("test.txt", "w") as f:
f.write("a")
f.writelines("bc")
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>>> cat test.txt
abc

MR SRR B4 B ARITHRIT, WA os.linesep.

>>> 0s. linesep
I\nl

FREAGHMEFFIZEE, TJAEREM writelines(str). readline() 2R B G FRITRHFENNED

THIE. BEENAERIIH xreadlines() X% readlines(), FEEERIN IR MITEE N

15.2 binary
A struct I E MR MER " HElFHEE, RESAXHET.
>>> import struct

>>> data = struct.pack("2i2s", 0x1234, 0xFF56, "ab")
>>> open('"test.dat", "w").write(data)

>>> Ixxd —g 1 test.dat

0000000: 34 12 00 00 56 ff 00 00 61 62 Ao

>>> struct.unpack("2i2s", open("test.dat").read())
(4660, 65366, 'ab')

>>> with open("test.dat") as f: // GEHILITEL
def xread(fmt):
n = struct.calcsize(fmt) // HTEKE

s = f.read(n)

return struct.unpack(fmt, s)
print xread("i")
print xread("i")
print xread("2s")

(4660, )
(65366, )
(‘ab',)

NFEBEXBEIE, ATEER array, MREEFHMERE.
>>> import array
>>> datas = array.array("i")

>>> datas.append(0x1234)
>>> datas.append(0xFF56)

..ab
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>>> datas.tofile(open("test.dat", "w"))

>>> Ixxd -g 1 test.dat
0000000: 34 12 00 00 56 ff 00 00 4,..V...

>>> d2 = array.array("i")
>>> d2.fromfile(open("test.dat"), 2)

>>> d2
array('i', [4660, 65366])

EUHEH bytearray, AJ{E Buffer FH, ¥1ES M struct .

15.3 encoding

FrERE codecs 12t T — M EEIRA open(), ATEENTR4RBHER T 1E.
>>> import sys

>>> reload(sys)

>>> sys.setdefaultencoding("utf-8")

>>> with codecs.open("test.txt", "w", '"gbk") as f:
f.write("HE")

>>> Ixxd —g 1 test.txt
0000000: d6 do b9 fa

S>> |||:F|u .enCOde("gbk")

"\xd6\xd@\xb9\xfa"
>>> s = codecs.open("test.txt", encoding = "gbk").read()
>>> S

u'\ude2d\u56fd’
>>> print s

i

15.4 descriptor

BRIEFAX X RN, RUERRIR A gt HEEERE XA R
>>> import os

>>> fd = os.open("test.txt", 0s.0_CREAT | 0s.0_RDWR, 0644) // EEZE/\#E.

>>> 1s -1 test.txt
-rw-r——r— 1 yuhen staff 6 3 25 10:45 test.txt
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>>> os.write(fd, "abc")

3

>>> f = os.fdopen(fd, "r+") [/ BEER ORISR

>>> f.seek(@, os.SEEK_SET) // EEREBME.

>>> f.read()

'abc'

>>> f.write("123")

>>> f.flush() // os ERMBHRHERFER, FLEZHREEMNRRER

// RIF B R G ETF

>>> 0s. lseek(fd, @, os.SEEK_SET)
0

>>> 0S.read(fd, 100)
'abc123'

>>> os.close(fd) // BEEWATITAN NG XK.

SHXSR fileno() 737EIR W E XS &2 49 AR FF o

15.5 tempfile

Python XlEH SXCHRI X FHREH M ALIES PRFEMN. BEEINEM NamedTemporaryFile,
H A AT L2 o

o TemporaryFile: BRI SCHX SR, XHFR B kR
« NamedTemporaryFile: SIS LN S, AR HE, SERERST Bk
« SpooledTemporaryFile: #1 TemporaryFile 25\, REEHEEYRER, FTEAEE.

>>> import tempfile, os.path

>>> tmp = tempfile.NamedTemporaryFile()
>>> tmp.name
'/var/folders/r2/4vkjhz6s61z02hkénh2qb99c0000gn/T/tmpYYB6p3'

>>> 0s.path.exists(tmp.name)
True

>>> tmp.close()
>>> 0s.path.exists(tmp.name)
False

MINEARS RN BRMITR, SRUAIUEERRNEE.

>>> with tempfile.NamedTemporaryFile(prefix = "xxx_", suffix = ".tmp", dir = ".") as f:
print f.name
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/Users/yuhen/test/xxx_SL3apY.tmp

Sial X B xR BIEE

« tempfile.gettempdir: iR [@ R ZIGHS SCHF R

« tempfile gettempprefix: iR B ZRIABY GRS SCHE B RTER -

« tempfile. mkdtemp: ¢ IGR B3R,

o tempfile. mkstemp: SIZEIGH X, REHRRFMXHEZ, FFIMk.

o Os.tempnam: UR @ BRGNS X2, FHABBEX o

o os.tmpfile(): BRI XANR, XHEBMER.

>>> tempfile.gettempdir()

‘/var/folders/r2/4vkjhz6s61z02hk6nh2qb99c0000gn/T'

>>> tempfile.gettempprefix()

Itmpl

>>> d = tempfile.mkdtemp(); d

'/var/folders/r2/4vkjhz6s61z02hkénh2gb99c0000gn/T/tmpE_bRwWd'

>>> 0s.path.exists(d)
True

>>> 0s.removedirs(d)

>>> fd, name = tempfile.mkstemp()

>>> os.write(fd, "123\n")

4

>>> 0s.close(fd)

>>> 0s.path.exists(name)

True

>>> 0s.remove(name)

15.6 os.path
® HARETIR:
BF £ 15%FR
abspath XS EEIR .
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Eekd EAR
relpath ERORETEN
realpath RSN ESRER,
normpath BFHENREERREREERER.
basename XHE. WL ERMERE, RET.
dirname ER P
commonprefix ZIOBREALERXER
exists AR EREHFE, KA SHEIRE False.
lexists A SEEX B SRS FE,
expanduser BRARPRER ~ FEHERE.
expandvars BHBRERPNIRELE,. 1 ${name} 5 Windows %name%.
getatime ETHERE . BEEREE.
getmtime IS G
getctime Windows R [E] SlI#RT 8], Linux R E B M EFHEE.
getsize RN
isabs HHT R DL KR
isdir T2 E B3R
isfile HIHT 2 Ao
islink HT BB S8R
ismount Fltr EEHAR
split KRS (B3R, XA
splitext RERRIBR (BR/EXHR, TRR).
join FERE.

ENERE LEBEBILLALIL .

>>> os.path.normpath("./../a/b/../c")
'../a/c’

R AFIRER, REESRRHFELENKR.

>>> 0s.path.expanduser("~/.vimrc")
'/Users/yuhen/.vimrc'
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>>> 0s.path.expandvars("$HOME/.vimrc")

'/Users/yuhen/.vimrc'

BRIERET RRZ, SNIEZ5H basename FiEEERE.

>>> 0s.path.splitext(os.path.basename("/usr/local/lib/libevent.a"))

('libevent', '.a')
15.7 os
w AR
EE tRA
chdir B TIEE R
getcwd RELTEER.
listdir REBERTHARR, FXFRPAMBAT.
walk REBBEFERB .
mkdir tIEFER. WBIREHFE, F&.
makedirs BABIEZRFER.
rmdir MBR= B3R
removedirs BAMERERFAEREFER. MEZNHEFE.
remove MR, MRZERUHEFE
rename Ewf. MEMBRESHE, MERE. IREHFIXH, BE.
renames Ead, YENESGEBRERZ,
chmod BEAR . Ichmod B RFSXHEAS,
chown BEIHE A Ichown BERFSXHEAS.
access PR M
link DIEERE R
symlink BIERF S 5.
readlink RIS HREIEOMN B R.
unlink fRkREERE .
stat REUCHEME. Istat REIRFSXHAGREIE.
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& # 15%FR
utime B E, 28 None RRMBIRZR B, 2T touch .

B walk, RE "EE, FERSIR, XHHR)", RS fnmatch MBS,

>>> for path, dirs, files in os.walk("."):
for f in files:
if fnmatch.fnmatch(f, "x.py"):
print os.path.join(path, f)

./main.py
./bak/amgplib_test.py
./bak/eventlet_test.py
./bak/extract_text.py
./bak/fabric_test.py

MRPIRTELBIER, ATLLA glob R# listdir, AIEXFFIBRF .

>>> glob.glob("./bak/[rs]l*.py") # EK2¥MA: iglob
['./bak/redis_test.py', './bak/socket_test.py']

MBERPEBXHFE, removedirs SMEFFE. BIA shutil. rmtree() K&, EESHX 5.

>>> os.makedirs("./a/b/c")
>>> open("./a/b/c/test.txt", "w").write("abc")

>>> 0s.removedirs("./a/b/c")
0SError: [Errno 66] Directory not empty: './a/b/c'

>>> import shutil
>>> shutil.rmtree("./a")

FREM R, FERAMKIXHEBEHERENR.

>>> o0s.access("a.txt", os.W_OK)
True

ER WL AT RIS RS (87

>>> lstat —-x a.txt

File: "a.txt"
Size: @ FileType: Regular File
Mode: (0644/-rw-r-—r—-) Uid: ( 501/ yuhen) Gid: ( 20/ staff)

Device: 1,2 Inode: 5111644 Links: 1
Access: Mon Mar 25 17:43:01 2013
Modify: Mon Mar 25 17:43:01 2013
Change: Mon Mar 25 17:43:01 2013
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>>> atime = time.mktime(datetime.datetime(2010, 10, 1).utctimetuple())

>>> mtime = time.mktime(datetime.datetime(2010, 11, 2).utctimetuple())

>>> os.utime("a.txt",

(atime, mtime))

>>> os.stat("a.txt").st_atime == atime

True

KBS RIEER, A7 B Hal/ \ Bt Hl.

>>> oct(os.stat("a.txt").st_mode)

'0100644"

15.8 shutil

wRARHSIR:
Bk $tEA
copyfile BIXHAR. TEENRERNE, BERAAZEE X4 EMEE,
copymode NEINR, FEEREANXERS
copystat BIRR. NEEREE, FEEHEAMAR.
copy B, SENRENE. BEESAXH, BRAIUEER.
copy?2 DI, SREAM copystat,
copytree EILERNW, SENRERM.
rmtree RS B SR o
move BB AR B EN. XFEXHRSKERE.

copytree AIIEES N ZIEER T, BV NHBIRBIFEREREE.

>>> shutil.copytree("./bak", "./b/bak", ignore = shutil.ignore_patterns("x*.pyc",

"x.bak"))
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% 16 = HIEFME
16.1 serialization

marshal

Python TRHIIFF|LE L, PyCodeObject B Hiz&E EF L GERER pyc —#HxH. 5R
AR XK, {ERRERE Python fRALZET k. BEARENAREEE EXEE-

X ¥#: None, bool, int, long, float, complex, str, unicode, tuple, list, set, frozenset, dict,
code objects, Stoplteration. BEFTTRM I HFLRE, FegEEiE)3I5|H.

>>> from marshal import dump, load, dumps, loads
>>> s = dumps(range(10))
>>> S

' T\Nn\x00\x00\x001\x00\. ..\x00\x00"

>>> loads(s)
[e, 1, 2, 3, 4, 5, 6, 7, 8, 9]

REFIIMCEREI X M.

>>> with file("test.dat", "w") as f:
dump(range(10), f)

>>> with file("test.dat", "r") as f:
print load(f)

[e, 1, 2, 3, 4, 5, 6, 7, 8, 9]

pickle

RiZF cPickle fX# pickle, BT XHEMBAATENES, BRHEEER. FRAPBEXE
B, FF=Fibi R

o O: (FAHTA B 7RAY ASCIl FRFRIL, EFFNIEMF ImE. FRIN)
o 1: A FHA Python BRASH — i &8
o 2: RB WM —HH R

>>> import pickle, cPickle
>>> s = "Hello, World!"
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>>> d = cPickle.dumps(s, 2)
>>> d

'\x80\x02U\rHello, World!q\x01."

>>> cPickle. loads(d)
'Hello, World!'

>>> pickle. loads(d) # M pickle A=2HE.
'Hello, World!'

BEREBIES XM dump. load E#. FESIFHEIEIE:

« None, True, False

e int, long, float, complex

e Str, unicode

« tuple, list, set, and dict CTRBINE T FHFEE)

o function (FRIRZE 7R %D

o Classe (IRRFEFHBEENXE, FRE)

o instance (B __dict__ BM, (&I pickle protocol i)

BENBEXEBEPNR.

>>> class Data(object):
def __init_ (self, x, y):
print "__init_ "
self._x = x
self._.y =y

>>> d = Data(100, 200)
__init__

>>> s = cPickle.dumps(d, 2)
>>> d2 = cPickle. loads(s) # REFMLFFEEAR __init__

>>> d2.__dict__
{'_x': 100, '_y': 200}

FF pickle protocol AIRAZEHFHILMAT . LM TEEFH, RNTRERE _y FER.

>>> class Data(object):
def __init_ (self, x, y):

self._x = x

self._.y =y

def _ getstate_ (self):
d = self.__dict__.copy()
del d [Il_yll]
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return d

def __setstate_ (self, state):
self._dict_ .update(state)

>>> d = Data(10, 20)

>>> S5

cPickle.dumps(d, 2)

>>> d2 = cPickle.loads(s)
>>> d2.__dict__
{' x': 10}

16.2 shevle

XK pickle FFFIlk, REREFE] anydbm 3. anydbm 24 KV SEMPIEHEE, AR

EEZMFHIRRANER. HRBATLEFRFER dbm. gdbm. bdb.
oflag:rit, w5, ciE5, n HE. E5.
« protocol: pickle k7.

o Writeback: AT ERNRELSEEIEE. (T2 EXEBIIRFLLERL)

>>> import shelve
>>> from contextlib import closing

>>> with closing(shelve.open("test", protocol = 2)) as f:
f["a"] = dict(name = "Tom", age = 34, sex = "male")
f["b"] = (1, ["a", 3], "abcdefg")

>>> Ixxd —-g 1 -1 100 test.db

0000000: 00 06 15 61 00 00 00 02 00 00 04 d2 00 00 10 PO ...3.susussnnsss
0000010: 00 00 00 Oc 00 00 01 00 00 00 01 00 00 00 00 @8 .....:uvessunsss
0000050: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO0 .....vvsussunsss
0000060: 00 00 00 00

>>> with closing(shelve.open("test", protocol = 2)) as f:
print f["a"]
print f["b"]
print ["c"]

{'age': 34, 'name': 'Tom', 'sex': 'male'}
(1, ['a', 3], 'abcdefg')

['c']
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% 18 & fRI\EEM
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% 19 = MRS
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£ 20 E H1ERE

20.1 time
Unix-Like Z %t FA B 208 A PSR SE I AR SR 3Rk 48 3R a] o

o XIS [E): EANEXFEFHAIRS [E1E. W0 2010-11-1 13:48:05

o TXIESjE): X FRADSEHNRIEZE. 2 52 HART.

o epoch: B, 1970-01-01 00:00:00 UTC.

o UTC: it R . HRTENKMN—PEAE, LLaFEN UTC+8.
o DST: FEET AR (B H). FHEBESEBUET, EM.

F time() 5REIH epoch DIRAIFIEL, gmtime(). localtime() JFHEHEEH A struct_time ZEH1K.

>>> from time import *

>>> t = time()
>>> t

1357761634.903692

>>> gmtime(t) # epoch —> UTC
time.struct_time(tm_year=2013, tm_mon=1, tm_mday=9, tm_hour=20, tm_min=0, tm_sec=34,
tm_wday=2, tm_yday=9, tm_isdst=0)

>>> localtime(t) # epoch —> Local (UTC+8)
time.struct_time(tm_year=2013, tm_mon=1, tm_mday=10, tm_hour=4, tm_min=0, tm_sec=34,
tm_wday=3, tm_yday=10, tm_isdst=0)

¥ struct_time %58 epoch.

>>> from calendar import timegm

>>> t = time()

>>> t

1357762219.162796

>>> utc = gmtime(t) # epoch —> UTC
>>> timegm(utc) # UTC —> epoch
1357762219

>>> local = localtime(t) # epoch —> local
>>> mktime(local) # local —> epoch
1357762219

5 datetime fy3&#, JFEIREIRZE localtime BE.
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>>> from datetime import datetime
>>> from time import time

>>> t = time()
>>> d = datetime.fromtimestamp(t) # localtime g
>>> d

datetime.datetime(2013, 1, 10, 4, 20, 27, 301148)

>>> d.timetuple()

time.struct_time(tm_year=2013, tm_mon=1, tm_mday=10, tm_hour=4, tm_min=20, tm_sec=27,
tm_wday=3, tm_yday=10, tm_isdst=-1)

TAXEH:

ctime: ¥ epoch #HH# N FFFER.
% struct_time £ AFFE.

asctime: >
>>> t = time()

>>> ctime(t)
'"Thu Jan 10 04:26:01 2013

>>> asctime(localtime(t))
'"Thu Jan 10 04:26:01 2013

clock: iR [@ 24 F B2 HFE R CPUR [E (7).
sleep: HEH#E (R0, ATAR/INEL, UEREZM. AIWEEE).

>>> clock()
0.56022400000000006

>>> sleep(0.1)

strftime: J% struct_time XL NFEFE,
strptime: ¥ FRFBELZRX A struct_time.

>>> t = time()

>>> s = strftime("%sY—%m—%d %H:%M:%S", localtime(t))
>>> S

'2013-01-10 04:27:39'

>>> strptime(s, "%Y-%m-%d %H:%M:%S")
time.struct_time(tm_year=2013, tm_mon=1, tm_mday=1@0, tm_hour=4, tm_min=27, tm_sec=39,
tm_wday=3, tm_yday=10, tm_isdst=-1)
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timezone: 5 UTC Bt =,
tzname: HaTH X ZFRo

>>> timezone / 3600
-8

>>> tzname # JtZRBYE, China Standard Time
('cst', 'CST')

20.2 threading

RERM GIL W&, Python ZLRE—HESIMHMIEI. BEAZSIFHLMITREE, SLER

ETEAF I THERTERE R

20.2.1 Thread
B Thread £, EARFHITEREL.
>>> from threading import Thread, currentThread, activeCount

>>> def test(s):
print "ident:", currentThread().ident
print "count:", activeCount()
print s

>>> Thread(target = test, args = ("Hello",)).start()
ident: 4353970176

count: 3

Hello

BT HRIRFF, BAIEERNZF, XBEBTFIAR.
WALk Thread LB B 2 &R,
>>> class MyThread(Thread):
def __init_ (self, name, x*args):
super(MyThread, self).__init__ (name = name)

self.data = args

def run(self):
print self.name, self.data

>>> MyThread("abc", range(10)).start()
abc ([0, 1, 2, 3, 4, 5, 6, 7, 8, 91,)
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B FE daemon BMHIR N True, BBARTIEZ—IMERLE, HERENASEFZEAESR.

A join() FRHLRELER, ARHEEBNSH B, FREREE/NIE). isAlive() RELZRE,
join() AT Z X M.

>>> from time import sleep

>>> def test():
print "__thread_start__"
sleep(10)
print "__ thread_exit_ "

>>> def run():
t = Thread(target = test)

t.start()

t.join(2) // #BR
print t.isAlive() /] REIRES
t.join() /! BRERF

print “over!"

>>> run()
__thread_start__
True
__thread_exit__
over!

20.2.2 Lock

Lock Axzfr)amel, W2 nEMERER —Z&ER, UL ESFPRFER. BEZINA RLock,
TSI "owning thread" F "recursion level" IR, NFRE—KEMZXIEKPIITH, REM
28 . BREA release() BB EIZIT#88, HZ 0 WM, Hik acquire() 1 release() &
ERXIEM.

threading FRIRRAKRZ LI T LT XN, RATEEA with REFTIARH.
>>> lock = RLock()
>>> def show(1i):
with lock: // EYAFEK
print currentThread().name, i
sleep(0.1)

>>> def test():
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with lock: // gt
for i in range(5):
show(i)

>>> for i in range(2):
Thread(target = test).start()

Thread-1
Thread-1
Thread-1
Thread-1
Thread-1
Thread-2
Thread-2
Thread-2
Thread-2
Thread-2

A W N PSSO B WDNERLRO

20.2.3 Event

Event BB —PMAIRERIMBZLIZET. & wait) HEZRESIT, ETRIEA True.
set() BHFRICIR A True, clear() BXARIC A False. isSet() AT HETFriIRE.

>>> def test():
e = Event()
def test():
for i in range(5):
e.wait()
e.clear()
print i

Thread(target = test).start()
return e

>>> e = test()
>>> e.set()
0

>>> e.set()
1

WERRIAMH clear(), BAIRIE—HE N True, wait) AL EBETH.

ESFHESD, RIBEHESILDAE— MM Event, TRES ML, LIRS LA
YBF clear() B & & BAMER -
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20.2.4 Condition

Condition f& Lock #1 Event LR &M, BREAMPURIEIN, EIRHE T M yield HITHEE.

FIREGILAE, ATRUER wait() GRS LEE S, ZHRI4EWEE, B2 notify() KXBHEHXIERK

HIRMRERIT. 1§ wait 2 yield, F4 notify Bi2 send.
ALK E BRHIXT & %4 Condition.

>>> def t1():
with cond:
for i in range(5):
print currentThread().name, i

sleep(0.1)
if i == 3: cond.wait()
>>> def t2():
with cond:

for i in range(5):
print currentThread().name, i
sleep(0.1)

cond.notify()

>>> Thread(target = tl).start(); Thread(target = t2).start()
Thread-1
Thread-1
Thread-1
Thread-1
Thread-2
Thread-2
Thread-2
Thread-2
Thread-2
Thread-1

// 1bH$H

A~ A W N FP SO WNERPROS

// EFREU, BREHIT.

D AFREPINEIRAREIE A wait() # notify(), EILARESRBEITER.

4 wait() BigiE, EthEEDBT#HEA wait )RS notifyAll) BUEMBESHFLEE, LLENERH

R AESAT

>>> def test():
with cond:
for i in range(5):
print currentThread().name, i
sleep(0.1)
if 1 == 2: cond.wait()

>>> Thread(target = tl1).start(); Thread(target = t1).start()
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Thread-1
Thread-1
Thread-1
Thread-2
Thread-2
Thread-2

>>> with

Thread-2

N P & N P S

// Thread-1: %1

// Thread-2: %1%

cond: cond.notifyAll() // BHFA cond.wait %iE.
Thread-2 3

i

// Thread-1 1 Thread-2 BXRBHIATERELEHIT,
//  ETIEERE, RAFRT .

Thread-1
Thread-1

~ W

20.2.5 Semaphore

Semaphore JBid — N HEERIRHI T EVIET A TREE . HRBRTEAUETHLRIE,

acquire() FEE 4128, release() N2 NTTERSE.
>>> sem = Semaphore(2)

>>> def test():
with sem:
for i in range(5):
print currentThread().name, i
sleep(0.1)

>>> for i in range(3):
Thread(target = test).start()

Thread-1
Thread-2
Thread-1
Thread-2
Thread-1
Thread-2
Thread-1
Thread-2
Thread-1
Thread-2
Thread-3
Thread-3
Thread-3
Thread-3
Thread-3

A W NP PP W WNDNRROOS

// 1 7 2 BRHIT. BRiHEeER 0, L 3 #EEZE.

/71 M2 BIIESE, 3 FRT.
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20.2.6 Timer

A— PN ZRRE n BWEBITR DR MENEFEAHIT,

_>5_'\o

>>> def

>>> Time
2013-03-

test():
print datetime.datetime.now()

r(2, test).start()
26 11:06:19.840455

20.2.7 Local

TLS (thread-local storage) Ik F2IR2 LI 7 U FEAESS 1]

>>> data

def

>>>

>>>

tl
t2

>>>

>>> for

Thread-1
Thread-2
Thread-2
Thread-1
Thread-2
Thread-1
Thread-2
Thread-1
Thread-1
Thread-2

= local()

test(fn, x):

data.x = x

for i in range(5):
data.x = fn(data.x)
print currentThread().name, data.x
sleep(0.1)

+

1, 0)

(lambda x: x
(lambda x: x + "a")
d in (t1, t2):

Thread(target d).start()

test, args =

aa
aaa

aaaa

aaaaa
4
5
aaaaaa

20.3 multiprocessing

F EXMthreading £, XHETHHEERELE. X

A cancel() BUH, T2 {U4T

ME AL ERTT A,
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20.3.1 Process

B FHREPITIEEREL

from multiprocessing import Process, current_process

def test(xargs, xkkwargs):
p = current_process()
print p.name, p.pid
print args
print kwargs

if __name__ == "__main__":
p = Process(target=test, args=(1, 2),
p.start()
p.join()

Lenfash

TEST, 2570

(1, 2)

{'a': 'hello'}

730% start() B FEtiE, REEHHREFEY run

2R BirR . ERHAEFH join() FFFHRET
BRI
MTBlREHER, FTRAES _init_ () AREENIT,

class MyProcess(Process):
__(self):
print "init:", os.getpid()

def __init

super(MyProcess, self).__init_ ()
def run(self):
print "run:", os.getpid()

if __name__ == "_ _main__":
print "parent:", os.getpid()
p = MyProcess()
p.start()
p-join()
Hid:
parent: 12093
init: 12093

run: 12094

¥, MEBEREBRA
EEHETRE

FHERNRAHRLE SR
B IEFHE. HIN,

kwargs = {"a":

(daemon) i#
TR F3EE, X

"hello"}, name = “TEST")

() HITEFRERE. WESH args\ kwargs &
HERERE, BUBTEFHRE, BRIER

Hrun() BEE2FHET .

BATHREHERIES, ALEBER
KSEEFLEI.
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from os import getpid

from time import sleep

from signal import signal, SIGTERM
from multiprocessing import Process

def test():
def handler(signum, frame):
print "child exit.", getpid()
exit(0)

signal(SIGTERM, handler)
print "child start:", getpid()
while True: sleep(1)

if __name__ == "__main__":
p = Process(target = test)
p.daemon = True # WIHE start() RIEE.
p.start()
sleep(2) # ARELLFHEHRA RE".
print "“parent exit."

Hid:

child start: 12185
parent exit.
child exit. 12185

A terminate() =32 Bl5& H| & L F#HFE (RPITRMERRE) . BXRSESR: is_alive(-
pid. exitcode,

20.3.2 Pool
BiEt. AZ N EEFEHMNES (daemon) HEEMITERE, AKEF CPU Z%MEZ%.
from multiprocessing import Pool

def test(xargs, xkkwargs):
print args
print kwargs
return 123
if _name__ == "_main__":
pool = Pool()
print pool.apply(test, range(3), dict(a=1, b=2))
pool.close()
pool.join()

i
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(0, 1, 2)
{'a': 1, 'b': 2}
123

A join() ERFTE LIEHELERA, HIHfRA close() =X terminate() X H#HEMH. close() [H
IERSHES, BANIERHEERREBEERER. ZHECERE, A2BEESESF.

EARSERR, callback 28%EH .

from multiprocessing import Pool
from time import sleep

def test(xargs, *kxkwargs):
sleep(2)
return 123

def callback(ret):
sleep(2)
print "return:", ret
if __name__ == "_ main__
pool = Pool()
pool.apply_async(test, callback=callback)

= pool.apply_async(test)
print ar.get()

pool.close()
pool.join()

apply_async iR @ AsyncResult 3£, H get([timeout]). wait()« successful() Z 75 EAIFRE{E
SHATIRSFER

map() # imap() AFHEHIT, 2ARETIRMERBFER.

from multiprocessing import Pool, current_process

def test(x):
print current_process().pid, x
return x + 100

def test2(s):
print current_process().pid, s

if _name__ == "_main__
pool = Pool(3)

print pool.map(test, xrange(5))
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pool.map(test2, 'abc")

B

1566 0

1567 1

1566 3

1568 2

1567 4

[100, 101, 102, 103, 104]

1566 a
1568 b
1567 c

\

S ¥ chunksize ¥ EEIB S IRK/N, MRFRBEIEERK, BIUASZSE.
if _name__ == "_main__

pool = Pool(3)

print pool.map(test, xrange(10), chunksize=2)
i
1585
1585
1586
1586
1587
1587
1585
1585
1586
1586
[100, 101, 102, 103, 104, 105, 106, 107, 108, 109]

# SERRE L IRF T RERE

© 00 N O U1 B W N P S

20.3.3 Queue

Queue EHRFEANKIBERIES E. 28 maxsize [RHIAFTIRHNEIRETHE, XS0 get/put &
PHERRIE. BRINELIR T

WEEEF A JoinableQueue, EHRERER Semaphore #TiA. 1T put()~ task_done()
FRHARESEITES. X task_done() XTITHHEST 0, IZENEXN join() MRBREEE.

from Queue import Empty
from multiprocessing import Process, current_process, JoinableQueue

def test(q):
pid = current_process().pid
while True:
try:
178



d = q.get(timeout=2) # BHE + B FRIMAEERRE BT
print pid, d
q.task_done()
except Empty:
print pid, "empty!"
break

if name__ == "__main__":

q = JoinableQueue(maxsize=1000)

map(q.put, range(5)) # RBEATIBERST, FTEE.
print "put over!"

for i in range(3): # BIEZ consumers
Process(target=test, args=(q,)).start()

g.join() # EFES TR
print "task done!"
i
put over!
2127 @
2127
2127
2127
2127
task done!
2127 empty!
2128 empty!
2129 empty!

S~ W N P

KIFREEEEARBEEHER None TEALERIFE, BRZERIEST Consumer #BREFREL.

20.4 argparse

WEITSEETER. R optparse E&F1IEFH %, BINEHRA argparse.

20.4.1 parser
ArgumentParser ERIASEATRIR sys.argv, AR E XS Et TR,

WSS, BE RFEXL description M epilog. A& B REFFHE, FEELHEENERE
REFARRIRRAN . A .

>>> from argparse import ArgumentParser
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>>> parser = ArgumentParser(description="Test Program", epilog="author:qyuhen")
>>> parser.add_argument("-x", help="xxX...")

>>> parser.print_help()
usage: ipython [-h] [-x X]

Test Program

optional arguments:
-h, ——help show this help message and exit
-x X XXX w s

author:qyuhen

J5 7% parse_args B 5I3RSE A A string.split 3¢ shlex split 53 &,

>>> args = parser.parse_args("-x 123".split())
>>> args
Namespace(x="'123")

20.4.2 argument
S8 ARIESH (optional) # (L BES% (positional) Wi, HIFE AIEERIR BUAZ "-") FRiR.

>>> parser = ArgumentParser()
>>> parser.add_argument("-name", help="name...")
>>> parser.add_argument("x", help="x...")

>>> parser.print_help()
usage: ipython [-h] [-name NAME] x

positional arguments:
X DA

optional arguments:
-h, ——help show this help message and exit
—-name NAME name...

>>> parser.parse_args('"—-name g.yuhen 123".split())
Namespace(name='q.yuhen', x='123")

AESHBANESZY, BREBATUE "=", MEARFFIMNSHREAUEH.

>>> parser = ArgumentParser()
>>> parser.add_argument('-x"', "-XX")

>>> parser.print_help()
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usage: ipython [-h] [-x X]

optional arguments:
-h, ——help  show this help message and exit
-x X, =XX X

>>> parser.parse_args("-x 100".split()) # EBEHN
Namespace(x='100")

>>> parser.parse_args("-x=100".split()) # ERES
Namespace(x="'100")

>>> parser.parse_args("-x100".split()) # EHFRE
Namespace(x='100")

>>> parser.parse_args("-XX 100".split()) # Efth 2R
Namespace(x="'100")

>>> parser.parse_args("-XX100".split()) # NEFRFEALEFH
error: unrecognized arguments: —-XX100

NMRSHERESEZB/NTFRE, TEMASISHEXAAE,

>>> parser = ArgumentParser()
>>> parser.add_argument("-s")

>>> parser.parse_args(shlex.split("-s='a b c'")) # TREA string.split()
Namespace(s='a b c')

>>> parser.parse_args(shlex.split("-s=a\ b\ c"))
Namespace(s='a b c')

A[IESEEIARE None, ATH default 235 parser.set_defaults A5 EERINE. MRS
=R, REIRE required=True BITJ,

>>> parser = ArgumentParser()
>>> parser.add_argument("-x", default=123)
>>> parser.add_argument("-y", required=True)

>>> parser.parse_args()
error: argument -y is required

>>> parser.parse_args("-y abc".split())
Namespace(x=123, y='abc')

MRIEA dest Fs EEFHEZTR, TSNS ZMHEE . metavar BT EXNSHERE R~FRIC, EBIAEH
dest X5 &#R. metavar "0 dest I55 .
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>>> parser = ArgumentParser()
>>> parser.add_argument("-n", dest="name")
>>> parser.add_argument("-x", dest="x", metavar="value")

>>> parser.print_help()
usage: ipython [-h] [-n NAME] [-x valuel

optional arguments:
-h, ——help show this help message and exit
—n NAME
-x value

>>> parser.parse_args("-n q.yuhen -x 123".split())
Namespace(name='q.yuhen', x='123")

type ZH A TIREEELMRE, LLWRERE int. float. file, BATLAREXEE

>>> parser = ArgumentParser()
>>> parser.add_argument("-x", type=int)
>>> parser.add_argument("-s", type=lambda s: "s:"+s)

>>> parser.parse_args("-x 123 -s abc".split())
Namespace(s='s:abc', x=123)

nargs fE RS HERE, FHIAN 1. BREGHNETFIN, ERIUIERRER.

e?2:03 1,

e ¥ 03k No

e +: 13k Ns

« REMAINDER: Fr % THIE.

>>> parser = ArgumentParser()

>>> parser.add_argument("-x", nargs="+"

>>> parser.add_argument("-y", nargs="?")

>>> parser.add_argument("n", nargs=2)

>>> parser.add_argument("args", nargs=REMAINDER)

>>> parser.print_help()
usage: ipython [-h] [-x X [X ...1]1 [-y [Y]I]l nn ...

positional arguments:
n
args

optional arguments:
-h, ——help show this help message and exit
-x X [X ...1
-y [Y]
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>>> parser.parse_args("-x x1 x2 -y y1 1 2 a b ¢ —-xxx".split())
Namespace(args=['a', 'b', 'c', '-xxx'l, n=['1', '2'l, x=['x1', 'x2'l, y='y1')

action I FEESHEBUEIT .

o store: BRIA, {(NEfE.

o store_const: IR [E const 3¢ default {&.

o store_true/store_false: iR[E True =k False.

o append: EHZ N EEZSEE.

o append_const: EHZNAE ZSHH const B, JFRIXLESEH dest HIAHE -
o count: RIS ZLIMANRE, ELNE -vvw XFFERR level FISE,

e Version: fiAREAE.
# 1. store_const: RHLSHESIRE const &, FNRE default.

>>> parser = ArgumentParser()
>>> parser.add_argument("-x", action="store_const", const=100)
>>> parser.add_argument("-y", action="store_const", const=100, default=1)

>>> parser.parse_args("-x".split())
Namespace(x=100, y=1)

>>> parser.parse_args("-x -y".split())
Namespace(x=100, y=100)

>>> parser.parse_args()
Namespace(x=None, y=1)

# 2. store_true/store_false: BRREFEER/RE, BNREIERE.

>>> parser = ArgumentParser()
>>> parser.add_argument("-x", action="store_true")
>>> parser.add_argument("-y", action="store_false")

>>> parser.parse_args("-x -y".split())
Namespace(x=True, y=False)

>>> parser.parse_args()
Namespace(x=False, y=True)

# 3. append: BZNEABSEHEEHRIIR.

>>> parser = ArgumentParser()
>>> parser.add_argument("-x", action="append")

>>> parser.parse_args('"-x 1 —x 2".split())
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Namespace(x=['1', '2'])
# 4. append_const: &HZNARELSH const H, ITEMESHSHN dest #HHE.

>>> parser = ArgumentParser()
>>> parser.add_argument("-x", dest="numbers", action="append_const", const=1)
>>> parser.add_argument("-y", dest="numbers", action="append_const", const=2)

>>> parser.parse_args("-x —-y".split())
Namespace (numbers=[1, 2])

# 5. count: BEATHIT -vvv X level 2, REREFERFZ.

>>> parser = ArgumentParser()
>>> parser.add_argument("--verbose", "-v", action="count")

>>> parser.parse_args("-vv".split())
Namespace(v=2)

# 6. version: EBRERAGER.

>>> parser = ArgumentParser()
>>> parser.add_argument('--version', "-V'", action='version', version='%(prog)s 2.0')

>>> parser.parse_args("—-version".split())
ipython 2.0

choices HFEESHBESEHE .

>>> parser = ArgumentParser()
>>> parser.add_argument('-x"', choices=range(1, 5), type=int)
>>> parser.add_argument('-s', choices=("a", "b"))

>>> parser.print_help()
usage: ipython [-h] [-x {1,2,3,4}] [-s {a,b}]

optional arguments:
-h, ——help show this help message and exit
-x {1,2,3,4}
-s {a,b}

>>> parser.parse_args("-x 2 -s a".split())
Namespace(s='a', x=2)

>>> parser.parse_args("-x 6".split())
error: argument —x: invalid choice: 6 (choose from 1, 2, 3, 4)

>>> parser.parse_args("-s abc".split())

error: argument -s: invalid choice: 'abc' (choose from 'a', 'b')
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20.4.3 group

MRSHRE, PHBTREETER.

>>> parser = ArgumentParser()

>>> groupl parser.add_argument_group("groupl", "groupl description...")

>>> groupl.add_argument("x", help="xxx...")

>>> group2 = parser.add_argument_group('"group2", "group2 description...")
>>> group2.add_argument("y", help="yyy...")
>>> group2.add_argument("z", help="zzz...")

>>> parser.print_help()
usage: ipython [-h] x y z

optional arguments:
-h, ——help show this help message and exit

groupl:
groupl description...

X XXX u nn

group2:
group2 description...

y YYy. ..
z z22Z...

A B MERREER, MAFARN— SR, THERE required=True.
>>> parser = ArgumentParser()

>>> group = parser.add_mutually_exclusive_group(required=True)
>>> group. add_a rgument ( I|_X||)
>>> group.add_argument("-y")

>>> parser.print_help()
usage: ipython [-h] (-x X | -y Y)

optional arguments:
-h, ——help show this help message and exit
-x X
-y Y

>>> parser.parse_args("-x 100 -y 200".split())
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error: argument -y: not allowed with argument -x

>>> parser.parse_args("-x 100".split())
Namespace(x='100', y=None)

>>> parser.parse_args("-y 200".split())
Namespace(x=None, y='200")

20.5 ctypes

FRERE ctypes BRERATUIRE TTEHIFAAENISE (s0), XAMTRREZEMIERE ).

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

int add(int x, int vy)
{

return x + vy;

void inc(intx x)
{

*X += 1;

void cprint(charx s)
{

printf("%s: %s\n", _ func__, s);

$ gcc —fPIC -shared -o test.so test.c

s

>>> from ctypes import *
>>> so = cdll.LoadLibrary("./test.so")

>>> so0.add(10, 20)
30

>>> so.cprint("Hello, World!")
cprint: Hello, World!
22
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>>> x = c_int(123)
>>> so.inc(byref(x))
124

>>> X

c_int(124)

LR EEBRRREN R
>>> libc = cdll.LoadLibrary("libc.dylib")
>>> libc.printf("Hi!\n")

Hi!

>>> import time
>>> time.time(), libc.time()
(1364284691.803043, 1364284691)

# R Af&S

# Linux:

libc.so0.6
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21.1 subprocess
PITRERF, RBUREEHELER

o call: %@ ExitCode.,
o Check_call: 208 ExitCode != 0, #i4 CalledProcessError &%,

o check_output: iREIHHEE. ExitCode != 0 HEFE.

ST AT LLA shlex split DGR

)
»

>>> from subprocess import *
>>> from shlex import split

>>> s = check_output(split("1ls -1"))
>>> print s

9 19:37 Music
3 21:14 Pictures
15 16:21 Public

3

5 yuhen staff 170
drwx—————- + 5 yuhen staff 170

4 yuhen staff 136

total @
drwx—————- + 4 yuhen staff 136 1 11 07:40 Desktop
drwx——————- + 10 yuhen staff 340 1 4 01:53 Documents
drwx—————- + 4 yuhen staff 136 1 11 08:35 Downloads
drwx—————— @ 56 yuhen staff 1904 1 11 08:28 Library
drwx—————- + yuhen staff 102 9 22 15:20 Movies

1

1

9

drwxr—-xr—x+

WMRFEIRE ExitCode, XAEEFTHLEEE. AR stdout EERE] /dev/null.

>>> null = open(os.devnull, "w")
>>> call(split("1ls -1"), stdout = null, stderr = null)

S

B HEIXH subprocess X% os.system. os.spawn*\ os.popen*. popen2.*. commands.*
XNMEG K. ETUUEM Python 3 EBMBE, TEMFMAEITL obsolete #RICHIE.

>>> from subprocess import Popen, PIPE

>>> Popen('find . —-name "x.py" | xargs ls -1', shell=True).wait()
-rwxr-xr-x 1 yuhen staff 286 5 29 19:24 ./main.py
-rw-r——r—— 1 yuhen staff 76 6 7 17:49 ./test.py

AL PIPE Bt & N X &R .

>>> p = Popen('find . -name "x.py" | xargs ls -1', shell=True, stdout=PIPE)
>>> p.pid
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71474

>>> print p.stdout.read()
—-rwxr-xr-x 1 yuhen staff 286 5 29 19:24 ./main.py
-rw-r——r—— 1 yuhen staff 76 6 7 17:49 ./test.py

>>> p.wait()
0

xR FHE (@R BRSO, IERAJLAEIEE Popen RTI%LX%EREQH%E’\J%—S%M subprocess RREFR H &5
TTY X BfEF, BIWFER$E =7 Fabric = pexpect. #HEEER LA psutil 8B

22.2 signal

SSERHET, BRET —MRISEMEMYLF. Python WA ELET —LESAHESE, ttm
SIGPIPE #{7Z1&, SIGINT 5|% KeyboardInterrupt &%, #3%k SIGTERM {ARIEH &

FRES

« SIGINT: F P HHT (ctrl + ¢)o

o SIGTERM: | kill() &ix, #HiZZ&it.
o SIGCHLD: -FH#ERIE,

o SIGHUP: ZimsiE& 1k,

o SIGSTP: #HFEEZ (ctrl + 2)o

o SIGALRM: &2,

FE: {55 SIGKILL. SIGSTOP FEE# k.

signal

NREE X LFZHA signal () S ESAIEEEE, CoBBRYRAERIfE. AT getsignal() 3%
B, EZRENEFIM. BERDFFHRNLESS: SIG_IGN ZBE{ES, SIG_DFL BAIALIE.

it & A SIGINT /X% KeyboardInterrupt 5& k408 B P AR o

from signal import *
from time import time, sleep

def sig_handler(signum, frame):
print "exit"
exit(0)

def main():
signal(SIGINT, sig_handler)

189



while True:
sleep(1)
print time()

if _ _name__ == "_ _main__

main()

i

$ ./main.py
1357987332.33
1357987333.33
1357987334.33
~Cexit

FEESHWES, BITUEETREER/LKRIEHTE. £ GDB £, A SIGINT RA4EFKPir. hFE
—LEZRE F SIGUSR1. SIGUSR2 1ERSMERIEENSE 14, LENE R AWM. ESAESHH A fork()

BIER T HERR.

pause
R pause() SFEHEMRE, EZIHERKIIES. E5EAWAIE, EARIEHE.

def sig_handler(signum, frame):

print "sig:", signum

def main():
signal(SIGUSR1, sig_handler)

while True:

print time()
pause()

IRYE SIGUSRL 155, N#iEnEER Ry E, REHRKAR. H2EMES, HEXILE.

alarm

£ n ELZE— SIGALRM £S5, = 0 HEUEEE RTINS,

signal(SIGALRM, sig_alarm) # HREES
alarm(2) # 2 WEREEERFES. N—R.
timer

190



FkiZRE T seconds MEAHES, HEWUESE interval MEELZLES. S8 which A&
TEZHAMES.

o ITIMER_REAL: SIGALRM
o ITIMER_VIRTUAL: SIGVTALRM
o ITIMER_PROF: SIGPROF

signal(SIGALRM, sig_alarm)
setitimer(ITIMER_REAL, 2, 5) # 2 WEERALES, BESE 5 LK.

¥ seconds BB AN 0, &EKBEREE.
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%23 E BFIE

23.1cmd

;J'g

AT cmd E4 mongo. redis-cli BHFEAREGLSITE Pin. XIFEARERBNG SRR

M Cmd &, REREEESHEMTTE. EEBINHEZE Cmd 2 Classic Class, IV A% 4K
4 object %x, BT EFH super HRAERESE

preloop
cmdloop
precmd
onecmd
do_*
default
emptyline
do_shell
complete_*
help_*
do_help
postcmd
postloop

BRE stop ERE RS LkEE

¥ line REEHS
MHEBEM:

prompt
identchars
lastcmd

intro
doc_header
misc_header
undoc_header
ruler

use_rawinput

BIEGSIER, &ME line.

EHFHIT do_* F53E. IR @ stop £5 postcmd.
Lk test 9%, X do_test. JR[E] stop #4 onecmd.
RIE] do_* STEBATHI S, BARRHIRRER.
TaA®<, BELOE. BAEE LIRS E.

VARRSG®L.
S E. WREENKFE, BIAAA completedefault.

help cmd 5% ? cmd B REAFEGSHEEER (_doc_ ).
help BUAB e LTIk, JESAFEEREL.
#ZI stop 2%, RE True &1E cmdloop &

cmdloop & . FHEREINIARE None, BRUHERI return.

>

7

PG

ﬁo
TR, AT FEANTZ.
P

i}
ﬁﬂ>ér4>

%)a $ 9

A
~X

&

<SP

o

>

«
1
N |

|
S ENFRRT .

R ENF BN BoRAIRRRR .
%E __doc__ Y BRAIATRR.
WBEEE DB, BRIN"=",
ERIA True.

o
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15

#!/usr/bin/env python
#coding=utf-8

from os import popen
from cmd import Cmd
from shlex import split as shsplit

class Shell(Cmd, object):
intro = "TEST shell, version 0.0.0.1"
prompt = "$ "

def default(self, line):
# JBE (EOF, <ctrl> + d)
if line in ("exit", "quit", "bye", "EOF"):
print "bye..."
return True

# REEGL
super(Shell, self).default(line)

def do_test(self, line):
# 2EHE
print shsplit(line)

def complete_test(self, text, line, beginidx, endidx):
# BEHE

ar—gs = (Ilalll' Ila2II’ Ilblll’ Ilbzll)
return args if not text else filter(lambda s: s.startswith(text), args)

def do_shell(self, line):

# RGEwS
print popen(line).read()

if __name__ == "__main__ ":
Shell().cmdloop()

AL A code.interact() # A Python Shell %X EIfiE.

23.2 shlex
shlex 2— 1% %] Unix Shell ST 8 B IEE D ES.

>>> from shlex import split
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>>> split("1ls -1 /usr/local")
["ls", '-1', '/usr/local'l

>>> split('test a b "c d"') # N5 5SS
[Itestl, |a|’ Ibl, 'c dl]

MREREHBAIFIFREIR, AT subprocess. list2cmdline.
>>> from subprocess import list2cmdline
>>> args = split('test a b "c d"')

>>> list2cmdline(args)
'test a b "c d"'

SRS HAIE, RiZFEH argparse.
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A. Fabric

B SSH #HITRERBR AR EE

RE
AERERENZE, BIURBEBNRERR.

« env.hosts: BIRENFIFR. &I ip, user@ip, user@ip:porte.

o env.host_string: B4, & [E hosts.

o env.roledefs: IZABEX EHFIFEK. K {name:[host, ..1}.

o env.passwords: FHZEFHM, £ {host: password}, F1 hosts HIRFEFAE—E
« env.user: BRIAFHF &,

e env.port: FRiAim O o

o env.password: ZRIAZZFD .

o env.parallel: EEHTHITES.

« env.skip_bad_hosts: 2EIT T EEZN M.

« env.timeout: EEHBRY, EAIA 10 #.

e env.warn_only: HENEENERELESE. ZNIA False ZIEES.

S HMBLEBERE, ATLLEERH execute #1117, HEGSITIHEA.

« ZRiA: BT env.hosts =k host_string.
e TH1: host 2E#1, host ZEH%IZR.
o FAf8:role BNAE, roles TN ABEYIR.

-@—J—Fﬁ ﬁ%%lﬂ% 'u::. ﬁo % I, E‘ﬁ%i_t%]ﬂ ?

from fabric.api import *
from fabric.network import *

def rcmd(s): run(s)

env.user = "root"

env.password = "123456"

env.hosts = ["192.168.1.1", "192.168.1.2", "192.168.1.3"]

env.roledefs = {"A": ["192.168.1.1", "192.168.1.2"]1, "B":["192.168.1.3"] }

try:
execute(rcmd, "uname -a", roles = ["A", "B"])
finally:
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disconnect_all()

e
fabric.colors IRt 7 —EEERELE, ARE print Bl —EHFEHFINEENER

from fabric.colors import *
print(green("This text is green!"))

+TX
fabric.context_managers N SIRFRIFIRE.

o cd: MHEEHITIEBE R

o lcd: PNHRAHIH R .

o hide: REBAELER.

o quiet: ZE#1E3(, hide('everything'), warn_only=True.
o path: {222 PATH If5% &, A[IE append =X prepend.

REGENTERR, BLHSTHA.

with cd("/etc"):

run("pwd") # /etc
with cd ("init.d"):
run("pwd") # /etc/init.d
1R{E

fabric operations @2 HTEZH—LH<.

o get: TH X fF.

o put: EfEXXH,

o run: IEFTIEREH %o

o sudo: LUK APHITHS.
o local: IBfTARM A,

o prompt: F %A

« open_shell: IfEZ B IR ER
o reboot: EREH.

REAMNZ run <, EPITZEESC, ROREERTFH. ZFHFENREE failed.

succeeded. return_code. command. real_ command EEM AR EIZITER.

out = run("uname -a")
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print out.succeeded, out.failed, out.return_code
print out.command, out.real_command

Hith
fabric utils 2t 7 — L BIHR1E.

o abort: 5| A 7FE, ZILESFHIT.
owarn: B REEREFER, BARKL.
o indent: FREX—Fat F ¥ o

o fastprint, puts: B-REE.

fabric.contrib.console 2 confirm &%k, iLAPEA [Y/n] BIAEE.

if confirm("Continue?", default = False):
out = run("uname -a")

fabric.contrib.files 24t 72 3R /ETNEE

« append: HFMER.

o cOmMment: HFHIFEFLRNS.
o cOntains: EEERHFEANR .

o exists: BREEEEFEE,

&) R

(1) WERIZ{TEH L nohup XFAREF, AILLEEHA screen. pexpect H &,

$ screen —-d -m -S <session_name> [cmd args]; sleep 5
SEE M sleep {2, B screen EHARIBIT, SIEMER.

(2) A open_shell #FAXZEIHER, Ctrl+C 5% fabric 21 BY, MARIETE]

*_:.EO
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A. CPython

o -b: AL pyc/pyo FHRE .

o —E: 7Z1& PYTHONPATH I EEZ =,

o - PITRME, HAZEER. (BFEA pdb.pm() #HAFHEIF)
o —O: RILFTH, FHiRE _ debug__ = False.

o -00: RkFHH, FH#k __doc__ 5R.

o =S: T site. py, R MATBE=FEHZREER

o -V BRERYIIA M FERIER .

o —C: H¥EHTT Python %5, 0: python -c "print 1+2"

o —-m: HFTHELR, 4: python -m pdb main.py
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B. IPython

IL#B Python shell ISR AR AR,

AIA 1 "IDE" £ .

AN
i

13t AR

%quickref

RIEFS].

%magic Magic Functions ¥4015 . %fun? 3REXE A B,
%lsmagic 5|t BT B A F Magic Functions.
obj?, obj?? RENRER, 7?7 REEFMPER, tEaES.
?0bj.*abc* IREXTRICAAIRL . ELI: str.is*

WITRGEH <, MRBEERITRFRELTIF,

%doctest_mode

Pk shell I2-E, BRERERF. WHFRE

%pprint Pretty-Print %,
%bookmark BHRBF.
%cd, %pwd, _dh TEER.
%dirs, %popd, %pushd HR .
%ed, %edit FRGmBERFT X

%debug HEARE-XREFEHSE, pdb.pm(-
%pdb pdb 7%, 5|&BERESTHNFRIRE.
%pdoc HFEXNE __doc_ 58,
%psource BRNRIEE.

%pfile BEOEERENRAIXHANR.
%pycat BEnBEEXH.

%run MATIEE X .

%prun, %time, %timeit PEBEMIR o
%psearch LR ATFTEERERFIERET.
%who, %whos EEMELE.

%env WEIREE.

%hist B SE A 2 55k

%reset BEBIR, BERABEET.
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#&iE
o 7£ shell command #A[ELH $name 5| Python &%, $$name 5|HMETE.

o« REM AR UEEMEARENZF, W name = luname.,
o %ed: -n BKEERFEETT; -x BHERBESHAPIT; -pEHLEL— X ed 5.

e %run: -nIXE _name__ AIE" main_"; -i SIAXREREZFETE; -d #HFAFRER;

timeit; -p profile.

o
H 7N

Al

~eo

In [1]: prun sum(range(1000))
4 function calls in 0.000 seconds

Ordered by: internal time

ncalls tottime percall cumtime percall filename: lineno(function)
1 0.000 0.000 0.000 0.000 {range}
1 0.000 0.000 0.000 0.000 {sum}
1 0.000 0.000 0.000 0.000 <string>:1(<module>)

In [2]: time sum(range(1000))

CPU times: user 0.00 s, sys: 0.00 s, total: 0.00 s
Wall time: 0.00 s

Out[2]: 499500

In [3]: timeit -n 10 -r 3 sum(range(1000))
10 loops, best of 3: 25.8 us per loop

-t
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C. PDB

SRA ipdb, KBEER, BEHFMFRERRAXE.

W 15t B
a args: BIRERESH
b break: % B B Rl = 55R.
bt, w where: E7% stack trace.
c continue: ZkEEH1T, EE T — AU =
cl clear: jEBRHT Lo
d,u down/up: £ call stack frame %X @B 5.

disable, enable

LA B AT R

q exit/quit: IBHE pdb.
ignore HNZBEE TR, AIREZEIXE.
j jump: BKEFIFEETT-
I list: B7RIEAS.
n next: REHIT T —ITREB.
p, PP pretty-print: B RrTEHFREALXWER.
r return: 2REH 1T, HEIHBIREER.

run, restart

51T, E#FNBIT.

S step: ZEPIT T —1THRG, HARFA.
tbreak BIRIRRTHT R, a5 PR Ko

unt until: ZKE&H1T, BEIAFHRTSHIRTREE R
whatis BENRER,

BahAK:

o TEJRFEHFEA import ipdb; ipdb.set_trace() -
o #8447 python -m ipdb main.py »

HXFE:

o pM: UIEIRFH

FREIT.




D. PIP-install

easy_install X &, eEEFE—L&, EWEFH 1.3 KL ERA.

me 15t A
pip install <package> ELLEE
pip install -U <package> FRE
pip install <file/url> LZERXHE
pip uninstall <package> Rk €2
pip search <name> BRE
pip list ErETREIIk
pip list -o ERSEATEFNE
pip list -u BRELERHIRANE
pip freeze A requirements # XX LE LR BFIFK

pip show <package>

BrRELKEER

pip wheel

£ wheel 8220

18 E RS

$ pip install SomePackage==1.04
$ pip install SomePackage>=1.04

RN
$ pip install -r requirements.txt
XA, 87— 1PEIER, W

Packagel
Package2==1.0.4
Package3>=2.0

AILAF pip freeze > requirements.txt FHAIE ZEMBE S H.




E. VirtualEnv

BER4E VirtualEnvWrapper £/, BRH—EESFERA® L.

$ pip install virtualenv virtualenvwrapper

£ ~/ profile RMEPIAE . IMERBRFIHELE.

export WORKON_HOME=$HOME/projects/.virtualenv
export PROJECT_HOME=$HOME/projects
source /usr/local/bin/virtualenvwrapper.sh

XS
e 15t AR
mkproject SIEIRENINE B3R
mkvirtualenv NEEFRF IR
mktmpenv SIRIR NG, BEEMHBR.
setvirtualenvproject AR ETE B3R
Isvirtualenv BRATAMEZE.

showvirtualenv

/T%/\EZQ an IEN O

rmvirtualenv

BRI, EREREIE X

cpvirtualenv S H5.
workon BRI .
deactivate RHIRER .
cdproject HALRIIME BR.

cdvirtualenv

cdsitepackages

GINEFTEZS: =B
yeis

i N\ ZHHTEE site-packages HF.

Issitepackages RRYEIEAE site-packages BRA R
wipeenv MR SRR A e REE=F .

add2virtualenv BEE R NE _virtualenv_path_extensions.pthe

toggleglobalsitepackages |#z#|%/F site-packages E&EH .
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