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"We’ d like to pretend that ’Fredrik’ is a role, but even hundreds of
volunteers couldn’ t possibly keep up. No, 'Fredrik’ is the result of
crossing an http server with a spam filter with an emacs whatsit and some
other stuff besides.”

—Gordon McMillan, June 1998

Python 2.0 JAuFfHr 17— 200 A LA BB al § bR E e, A4S i) 22
WA AR ISR AR D AR BB T A e, A3 360 4
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0.1. RTAH

“Those people who have nothing better to do than post on the Internet all
day long are rarely the ones who have the most insights.”
— Jakob Nielsen, December 1998
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1. BBk

”Since the functions in the C runtime library are not part of the Win32
API, we believe the number of applications that will be affected by this
bug to be very limited.”

— Microsoft, January 1999

1.1. t48

Python FIARAEZECLEE TARZ MIBLER, M Python 5 B B4 E HIRILATFE ],
B — L8 LU T B AN A4 R,

AT T — LA bR AE R, AR KR Python Ry Al AE H 1% B
B H] BX I KL 7



1.1.1. NERBNRE

RN X AN B L HAR BT I 7 — I S E L o O R AL (BT Ten,
int, range...)l)  builtin  Fidk, DIAE NFTHNERH ) exceptions
Bk

Python ££J3 3l 2 AKX AR, AEAE M RE P AR RE s A A e AT ).
1. 1. 2. BIERGE OB

Python HYF 2 T POSIX FrufE APT FkrvfE C iEZPEEMIAHL. ENTHEE
BAE R G TP S MO i .

IXRPIBE RS . P SO R RE AL BRI BT os ARER; AL G AL HSCLF
LA (IR HE XA, XU, RS ) os. path B DLACI[E] H $H AL PR
MM time/datetime ARER,

[!Feather ¥¥: datetime A Py2.3 @rivifsible, HLALIa o iy i R] AL B v ]

JEAR— i, E TR REAER [ B ] LA O IX — AR, AN Python JFik
AAEPTAH N6 /A S BLIZ L,

1. 1.3, REITRAEBR

PRUERE ATV 2 1 SO AR BRI, string BEBRSZIL T H A IR 745 3
ARPE. math BEHGEHL T HCATH R & (pi, e #)m THXRHH), cmath #
P FHEAE T F math —FED)RE.

1.1. 4. [ENFRIAZK

re By Python $fit TIENIRIAASIRE.  IENIZGE AR VLA 344 A Bky
SE T AT R AT R A 0 AT ER AR

1.1.5. &S SLHFIEHR

sys MEHAT LLLEUR YT i Al R as AL O S8, LU AN 2R 45, R a oA 5 45
operator MEHERAL T AAEBAEAHAE AR PR AL copy BB SR VR
%, Python 2.0 JFIIAN ge BEBRAEHE T XEhr RS KA SCi il Zh Be.




1.2.  builtin  #Hik

EABEERALET Python "PAEHI AR — AN T8I A IX AR

Python & Rl —1).
1.2. 1. fFHTTAHNF RIS EH R

Python FEVFURSE G s B Sy 2. BRI A SN —
Wik ) apply PRECHHEEL. W Example 1-1 .

1.2.1.1. Example 1-1. {ffH apply %k
File: builtin—apply—example—-1. py

def function(a, b):
print a, b

apply (function, (“whither”, ”“canada?”))
apply (function, (1, 2 + 3))

whither canada?
15

SRR P SR IR s — AR AL, ARV — AT IAER apply
NSH, 5% Example 1-2 .

1.2.1.2. Example 1-2. [ apply R¥EHERBFESH

File: builtin—apply—example-2. py

def function(a, b):
print a, b

apply (function, (“crunchy”, “frog”))

Ao,

PRELIN SR 3



apply (function, (“crunchy”,), {"b”: "frog”})

apply (function, (), {”a”: “crunchy”, “b”: "frog”})

crunchy frog
crunchy frog
crunchy frog

apply BRELHI—ANE WV SO IE B S HON TR LB 228, JodL @ iiE
PR T B AR 2 S H N . W1 Example 1-3 Fos.

1.2.1.3. Example 1-3. {fHH apply BRECHHIERMHIERE

File: builtin—apply—example-3. py

class Rectangle:
def  init  (self, color="white”, width=10, height=10):

” ”

print “create a”, color, self, “sized”, width, ”“x”, height
class RoundedRectangle (Rectangle) :
def  init  (self, s*kw):
apply (Rectangle. init , (self,), kw)

rect = Rectangle(color="green”, height=

100, width=100) rect= RoundedRectangle(color=

”blue”,

height = 20)< /FONT> <
FONT face= F#RAA>



create a green <{Rectangle instance at 8c8260> sized 100 x 100
create a blue <RoundedRectangle instance at 8c84c0> sized 10 x 20

Python 2.0 #2417 53N JHEARMAR R . AR T 2 ML S8 s B0
M, A * SRARIDITH, ek Kbrid 7ot

RPN ER) S S

result = function (*args, s*kkwargs)
result =

apply (function, args, kwargs) < /FONT
>

1.2.2. fMEMEHEIR

WRAR G LB PE RN Python F2IF,  HSAPRER N 1% 5018 import %/@%ﬁﬁﬂ%?x
NS CHRW ] MER from—import RRAS). ANIEARWREA HIE
import JLSZIEFEUHHHNEIREL import_ _ SRILAEM.

TR XA RRIEAR AT ABh AR F R 2R U ANTEREER 22 FR (7457 5 (R %,
XBARJ7E. Example 1-4 JE/R TIXFHVE, &S AFTALL “-plugin 7 45
R,

1.2.2.1. Example 1-4. i  import  PREINEMLL
File: builtin—import—example—1. py

import glob, os

modules = []

for module file in glob. glob(“*plugin. py”):
try:
module name, ext =
os. path. splitext (os. path. basename (module file))
module =  import _ (module name)
modules. append (module)
except ImportError:
pass # ignore broken modules

# say hello to all modules

for module in modules:
module. hello()



example—plugin says hello

ERGEA plug-in BBRICAFZ A "7 (hyphens). IXERFE VRASREM I
MR import fiy4, K24 Python MIBFRFFASLIFA "7 .

Example 1-5 &7/~ T Example 1-4 FffH K plug—in .

1.2.2.2. Example 1-5. Plug-in #i+

File: example—plugin. py

def hello():
print “example—plugin says hello”

Example 1-6 &7 T QM R4 45 5 L HR A% 11 o K A4 FRAGAELEE ) R B00 52,
1.2.2.3. Example 1-6. ffH _ _import_ _ BREURMEREE R
File: builtin—import—example—2. py
def getfunctionbyname (module name, function name) :
module =  import  (module name)
return getattr (module, function name)
print repr (getfunctionbyname (”dumbdbm”, “open”))
<{function open at 794fa0>
PR ] DU XA s B BUE IR A A A (Tazy module loading). #4nfE
Example 1-7 W] string BIPIAEH R IR,
1.2.2.4. Example 1-7. f#/H _ _import_ _ PRESEI ZESA
File: builtin—import—example—3. py
class Lazylmport:

def  init  (self, module name):
self. module name = module name



self. module = None
def = getattr  (self, name):
if self.module is None:
self.module =  import  (self.module name)
return getattr(self.module, name)

string = LazyImport (“string”)

print string. lowercase

abcdefghi jklmnopgrstuvwxyz

Python Bt T HHMA CINBBIRIIFEASRF. [Example 1-8 #eg-1-8 &I
3 W hello. py A

1.2.2.5. Example 1-8. ff reload eR%X

File: builtin-reload—example—1. py

import hello

reload (hello)
reload (hello)

hello again, and welcome to the show
hello again, and welcome to the show
hello again, and welcome to the show

reload ELEARRABERANENSHL

[!Feather y£: = JoAJCikBEMf, MiEite.

VR SHUREINEAERIN, S g a g i, B B AUE R R i L ) S A
Beo {HZE, O] JsUBER B AGSREE STR SEAp)S ARAE T R AR (AN B
[FIFEH, AL from—import FELHE:EIEE MBI 21 51 AN S BT 0.



1.2.3. RTBHREHE

dir RFIHgyemit, 28, sefl, siHADSRI W PTa R 4y, X n]aE
EAZ H A Python f#Ress MRAH, W] AHAABR ;. Example 1-9 E/R T
dir R HITE.

1.2.3.1. Example 1-9. ffH dir A%
File: builtin—-dir—example-1. py

def dump (value) :
print value, ”=>", dir(value)

import sys

dump (0)

dump (1. 0)

dump (0. 0j) # complex number
dump([]) # list

dump ({}) # dictionary

dump (“string”)

dump (1en) # function

dump (sys) # module

0 => []

1.0 = []

0j => [ conjugate’, ’imag’, ’real’]

[] => [’ append’, ’count’, ’extend’, ’index’, ’insert’,
"pop’, 'remove , 'reverse’, sort’ ]

{} => [ clear’, ’copy’,

b

get’, ’has_key ,



>items’, ’keys’, ’'update’, ’values’]
string =

> [] <built—in function
len> => [ _doc_ ’, "~

)

_name_ _,
_self ]
<module ’sys’ (built—in)> =
> [ _doc_ ’, ’_ _name_ ’,
> stderr_ ', ’_ _stdin_ ', ’_ _stdout_ ’, ’argv’,
"builtin_module names’, ’copyright’, ’dllhandle’,
“exc_info’, ’exc_type’, ’exec_prefix’, ’executable’,

7EH4 ¥ Example 1-10 H3E XI¥) getmember BRER [Fl45 e 2w A 24 5]
(1] e P R0 vk

1.2.3.2. Example 1-10. £/ dir BREEIRBHAE R
File: builtin—-dir—example-2. py

class A:
def a(self):
pass

def b(self):
pass

class B(A):
def c(self):
pass
def d(self):
pass

def getmembers(klass, members=None) :

# get a list of all class members, ordered by class
if members is None:

members = []
for k in klass.  bases

getmembers (k, members)
for m in dir(klass):

if m not in members:

members. append (m)

return members

print getmembers (A)



print getmembers (B)
print getmembers (I0Error)

FONT face=



[’ doc_ ', module_ ’, ’a’, 'b’]
[’ doc_ ', ’_ _module_ ’, ’a’, ’b, ’c¢, 'd]
bl

[’  doc_ ',  _getitem_’, ’_ _init_ ', ’_ module_ ', ’_ _str_

getmembers PR T —MEPIIEL. WAAESIER P AFHBLREE, g kb
ISt . WERICB BN 11, Al DA 7 AU 13

[MFeather VE: FUULTIFM, MHIFAMTALAEMN, W AXTH R
frish i

vars BRECS AR, SR AIP S B RN B S ETE I A G SRR AT FH AN
ZH vars , ERR PSR RS A AR E A Lot EE (A locals O RREN ).
1 Example 1-11 TR,

1.2.3.3. Example 1-11. f#H vars E%k
File: builtin-vars—example—1. py

book = “library2”
pages = 250
scripts = 350

print “the %(book) s book contains more than %(scripts)s scripts” % vars ()

the library book contains more than 350 scripts

1.2.4. KREXNZRKR

Python Je&—FiEhARMIEE, RKEWES MERREA LA FNSGHE
PIARIMSA B R NI, R R B ml g, R, A
P

def function(value):
print value
function (1)
function (1. 0)
function (“one”)



type PR (W Example 1-12 Fi7R) SeFfRa ey — AR MM, XA s
RIEl—A type descriptor (GEHHEFF) , EXT Python MR AFLAtMREA
FKARVHRIEA R 7).

1.2.4.1. Example 1-12. {¥H type ERZ%X
File: builtin—type—example—1. py

def dump (value) :
print type(value), value

dump (1)
dump (1. 0)
dump (“one”)

<{type “int’ > 1
<{type ’float’> 1.0
{type ’string’ > one

TARAIIE — AL RAINS %, BRI DMER is 8468 (P58 4r9)
KA A EAL. (W Example 1-13 FR).

1.2.4.2. Example 1-13. XJ3CH-ZMICMAXNRAMEM type H%K

File: builtin—type-example—2. py

def load(file):

if isinstance(file, type(””)):
file = open(file, “rb”)



return file.read()

print len(load(“samples/sample. jpg”)), “bytes”
print len(load(open(”samples/sample. jpg”, “rb”))), “bytes”

4672 bytes
4672 bytes

callable BR#%(, Ul Example 1-14 Fow, B PARGE—ANXTG2 & 0] 8
w2 W HEEEIE apply ). X T, J7ik, lambda pAZC, 28, DA
SEER T call  EMIESZ], EERIR[F] True.

1.2.4.3. Example 1-14. fff callable E%K

File: builtin—callable—example—1. py

def dump (function) :
if callable(function) :
print function, ”is callable”
else:
print function, ”is *not* callable”

class A:
def method(self, value):
return value

class B(A):
def  call (self, value):
return value

AQ
B()

o
Il

o
Il

dump (0) # simple objects
dump (“string”)
dump (callable)



dump (dump) # function
dump (A) # classes
dump (B)
dump (B. method)

dump (a) # instances
dump (b)

dump (b. method)

<

FONT

face =

4



0 is *not* callable

string is #*not* callable

<built—in function callable> is callable

{function dump at 8ca320> is callable

A is callable

B is callable

<unbound method A.method> is callable

<A instance at 8caal0> is *not* callable

<B instance at 8cab00> is callable

<method A.method of B instance at 8cab00> is callable

ERRNS (A FB) A n N WA EA, B AR R R (G
B, (B A RGBT, POVERRRAE SO - call  _ JiiA.

PRATLALE operator BIBRAERBIR S S A oA — R Gy, FPdl, B
HUEE) MR (EE, DM AN R (CE W S BLREA P 51 VA I
J0), PR LSRG ] B S RSB W A 2 4 .

70 R PR S (P Iz 2> S 4488, Python ANSHORAE AT 2RI 04 A
M, BT SREE T — ANRFIR I RS (special class type), Jr A IZRSLH]
J& T — MR ) 52452578 (special instance type).

X EREIRAGETH type BRECKINA— LB 25 E T —Ma ek, rfg
(IS 2 IR RN Ol T g saxX N in) @, R DAE A isinstance PREL, &
SRS AR T I (B S, Example 1-15 /R T
isinstance PRECHIE .

1.2.4.4. Example 1-15. f¥/H isinstance PR

File: builtin—isinstance—example—1. py



class A:

pass

class B:

pass

class C(A):

pass

class D(A, B):

pass

def dump (object) :

o
Il

print object, "=>",

if isinstance(object,
print “A”7,

if isinstance(object,
print “B”,

if isinstance (object,
print “C”,

if isinstance(object,
print “D”,

print

AQ)

B() c=

A):
B) :
C):

D) :



cO

d =
DO

dump (a)  dump (b)

dump (c)

dump (d)
dump (0)

dump (“string”) < /FONT
> < FONT

face =

N



<A instance at 8ca6d0> => A
<{B instance at 8ca750> => B
<{C instance at 8ca780>

>A C
<D instance at 8ca7b0> = >
ABDO= >
string =
>

issubclass PRELSILHMLL, EHTFRE NN EEMSSERTMEA, 342
EERKITZE. W Example 1-16 s,

VER, isinstance W] PAZSATTXIGAENZEL, M issubclass REEHRZAE
KN RSHN 25K TypeError 7.

1.2.4.5. Example 1-16. {#H issubclass BR%

File: builtin—issubclass—example—1. py

class A:
pass

class B:
pass

class C(A):
pass

class D(A, B):
pass

def dump (object) :
print object, "=>",
if issubclass(object, A):
print “A”7,
if issubclass(object, B):
print “B”,
if issubclass(object, C):
print “C”,



if issubclass(object, D):
print “D”,
print

dump (A)
dump (B)
dump (C)
dump (D)
dump (0)
dump (“string”)

vV o OO W
1 |
v

Traceback (innermost last):
File “builtin-issubclass—example—1.py”, line 29, in ?
File “builtin-issubclass—example—1.py”, line 15, in dump
TypeError: arguments must be classes

1.2.5. ¥ Python RIER



Python #4t T EREFH SR B2 Mk, #lan eval BREKR —DNF4F
HAEN Python RIAASKME. IRA]DMEE— B SOK, i RIA=, el
W@ Python pR%L. W Example 1-17 Ffoi.

1.2.5.1. Example 1-17. f#HH eval %k
File: builtin—eval-example—1. py

def dump (expression) :
result = eval (expression)
print expression, “=>", result, type(result)

dump ("17)

dump (1. 07)

dump (7’ string’ ”)
dump (“1.0 + 2.07)
dump (" % * 107)
dump ("1en( world’)”)

<
FONT

face =
RS

1 => 1 <type ’int’>
1.0 => 1.0 <type ’float’ >

>string’ = > string
{type ’string’> 1.0 +
2.0 = >

3.0 <type 'float’> ¥ x 10=
> skkkkkkkkkk  (type string’ > len(’world )=
> 5 <type ’int’ >

U RARANH G 2 P07 SRR 224, IS AARIEAE R eval [N 8 2 28 31 46 JpR A,
Biltn, FEAHPAEESE  import EREUNE os AEBR, SRS MHEE IR
A (W0 Example 1-18 Fhiow).



1.2.5.2. Example 1-18. ffH eval BEIITERM S

File: builtin—eval-example—2. py

”

import (Cos’).getcwd()”)
import  (Cos’).remove( file’)”)

print eval(
print eval (

”

/home/fredrik/librarybook Traceback (innermost
last) : File “builtin—eval—-example-2”, line 2, in
? File”<string>”, line 0, in ?

os.error: (2, ’No such file or directory’)

KPR T A o0s. error 5, XU Prthon F3L [ A4 =2k X AF!

SEIEHUE, XA FBURE S . RIS eval BfBids 2 MSE, A
ST IZARB AR AR 7 BATIGUR, 45 R B a3 5 i

>>> print eval (”  import

(Cos’).remove(C file’)”, {}) Traceback
(innermost last) :File ”<stdin>”, line 1, in
? File”<string>”, line 0, in ?

os.error: (2, 'No such file or directory’)

We. ... ATERLEBTAS os. error S,

IXSEA Python fESRIEAT AL AIXAN A, WIRKA KM A
_builtins. _ s EHER), emaSivn—:

>>> namespace = {} >>>
print eval (” _import (os’).remove(’ file’)”, namespace)
Traceback (innermost last):

File ”"<stdin>”, line 1, in ? File

”<{string>”, 1ine0, in ? os.error: (2,



"No such file or directory ) >>> namespace. keys ()

[

“builtins ] <
/FONT >

UERARITEVIXAS namespace [FNZE, ARG AL ELILAT AT (1 N 1 R 4

[!Feather y¥: NI RP ANEEMITE, WINAIIXAS_ _builtins_ B2 AT
“builtins ]

FATFEEDR] T RIXANAEALAE, Python FEASZININERINIT, A4 FRATTIF it
WIERR T, S F IS I —A _ builtins_ _ JHEIR]. @
Example 1-19 F7is.

1.2.5.3. Example 1-19. Z&MAER eval PRER(E
File: builtin—eval-example—3. py

print eval (” import  (Cos’).getcwd()”, {})
print eval (” import (Cos’).remove(’ file’)”, {¥ builtins ”7: {}})

/home/fredrik/librarybook Traceback (innermost
last): File “builtin—eval—-example-3.py”, line 2, in
? File”’<string>”, line 0, in ?

NameError: = import

B RE, RARTE VR Gkt 6t CPU RN AR &Y B, (Bl
eval (7 %" %1000000%2:2% 22222 2%2”)  [{)i AL AT J5 2 IR KRR P FER
AR R .



1.2.6. ZRiFEMPATRL

eval PREHER R AIRIA, W EA PO AR, RNAZAER compile
F exec PRAZL (U0 Example 1-20 Fi7s).

1.2.6.1. Example 1-20. {¥H compile K EIETE
File: builtin—compile—example—1. py
NAME = “script. py”

BODY

nnne

prnt
“owl-stretching time

b nnn

try:

compile (BODY,
NAME, “exec”) except
SyntaxError, v: print

s ”

“syntax error:”, v, ”“in”, NAME #

syntax error: invalid syntax in script. py

< /FONT

MIIHAT G, compile PRELEIR[FI—AMUEEN S, RA]LMERH exec TEAJHAT
Y, ZUW Example 1-21 .

1.2.6.2. Example 1-21. $ATEGmIFHIHY

File: builtin—compile—example—2. py



BODY — ”nnn
print ' the ant, an introduction’

nnn

code = compile (BODY, "<script>”, “exec”)
print code

exec code

< FONT

face =

RAE

{code object ? at 8cbbel, file”<script>”, line 0>
the ant, an introduction

i Example 1-22 HH R ) DAFERE PP T I SE IR AR AR, write J5VAH T
AINAGES, indent AN dedent J5VAHIFHEMlAaRE L. HALM > AT IOKAE
i

1.2.6.3. Example 1-22. FjEAMMAIEAERTE
File: builtin—compile—example—3. py
import sys, string

class CodeGeneratorBackend:
”"Simple code generator for Python”

def begin(self, tab="\t"):
self. code = []
self. tab = tab
self. level = 0



def end(self):
self. code. append(””) # make sure there’s a newline at the end
return compile(string. join(self.code, "\n”), “<code>”, “exec”)

def write(self, string):
self. code. append (self. tab * self. level + string)

def indent (self) :
self. level = self. level +

1 # in

2.0 and
later, this can be written

as: self. level +=
1 def
dedent (self): if
self. level =

raise SyntaxError, “internal error in

code generator”
self. level =
self. level- 1

# or:
self. level — =

# try



it out!

CodeGeneratorBackend ()

c.begin() c.write(“for
i in range(5):”) c. indent ()
c.write("print ’code generation made easy!’”) c.dedent() exec
c.end()< /FONT > < FONT

code generation made easy!
code generation made easy!
code generation made easy!
code generation made easy!
code generation made easy!

Python 32 flt T execfile PREL, — /MM SCAFINEARHY, 4uieACad, HATACHS
PPt 7. Example 1-23 (&S @7 1 @ el 5 FH IX A R 2L
1.2.6.4. Example 1-23. fffH execfile B

File: builtin—execfile—example—1. py



execfile ("hello. py”)
def EXECFILE(filename, locals=None, globals=None) :

exec compile(open(filename).read(), filename, “exec”) in locals,
globals

EXECFILE ("hello. py”)

<

FONT face= ZRAA&>

hello again, and welcome to the show
hello again, and welcome to the show

Example 1-24 4052 Example 1-23 " hello. py 1.
1.2.6.5. Example 1-24. hello.py B4

File: hello. py

print “hello again, and welcome to the show”

1.2.7. M _ builtin__ HEHREHEREE

KKy Python fEA A eyl 44 Bk 25 (R FIARL He 24 FR A3 TR AN S K A N 2 R 2, BT LA
HEfr el ge i A1 _builtin. _ AR U0 Example 1-25 FAH T
W open PRZL. XWHEEAEH FORIY open PREL, AT EA L g
HH AR ER 44 K.

1.2.7.1. Example 1-25. S Mbifla]  builtin  HEEAHIKE

File: builtin—open—example—1. py



def open(filename, mode="rb”):
import = builtin
file =  builtin_ .open(filename, mode)
if file.read(5) not in("GIF87”, ”“GIF89”): raise

10Error, “not aGIF
file” file. seek(0) return file
fp =

open (“samples/sample. gif”)
print
len(fp. read()), “bytes”

fp =
open (“samples/sample. jpg”) print

len(fp. read()), “bytes”
< /FONT> <

FONT

face=

3565 bytes
Traceback (innermost last):
File “builtin-open—-example-1.py”, line 12, in ?
File “builtin-open—-example-1.py”, line 5, in open
I0Error: not a GIF file

[!Feather yE: WIF1iXA> open O MEUE THAMA? & —CfFRAZE GIF
A,
BRI I P AL SCATIT SRAT BRI A 3



FANT I SCAFHEAEAE ] file O TANE open (), BARETIN AT X 3]

1.3. exceptions AR

exceptions BIHRML THRMERFE 2 IXEE M. Python BRI HBFRA
RABE, B EMAR]  builtin. B, iR, BAFHET
B FANIEA

1 1.5, 2 AR B — A Emaik, 2.0 BLACLERCA RO R

AR E SCT LR bt S

Exception JeJT S LR, sRAVEI (HAZE LN H o I 5
IR AKX AR,

SystemExit (Exception) H sys.exit BREG|IK. WRECARINERE
B try-except BHRIHIR, A MR ARG BHLEE OGS 23 W s AR AT ERE
AEIEEDSE

StandardError (Exception) & Wt 3L (% SystemExit
A1)

KeyboardInterrupt (StandardError) fEH 4%~ Control-C (E{HAth+4T
Wrizl) J5 #51 k. WRERESAERMH "3RI A” 1 try-except
TR I S SR PR )

ImportError (StandardError) {F Python S§ ABSERIIMCI 4 5] k.
EnvironmentError VERFTH ARE SN S R W AR, (2 Ui,
XL — A T FEP bug 5lid).

[O0Error (EnvironmentError) T hric 1/0 AHIEE .

OSError (EnvironmentError) HlT-Hric os FEBRG [ AH152.
WindowsError (OSError) HlTHric os #iderp Windows AHICHE .
NameError (StandardError) £F Python £ 4k4 R a5 44 R IR 4t 5 |
K.

UnboundLocalError (NameError) , 4 Jaiili A% i A W AR 5 4 A FH
B, S5l RIEANFE. IR HRAE 2.0 RZJEWRAR; FHRA
H&sg|k—A @) NameError .

AttributeError (StandardError) , *4 Python -k (B(H) 45— 5&
BlE e, Jrvk, BiEThag el e A R a4 RN, ST RIS
SyntaxError (StandardError) , “4fRREIAE Y PENT I8 RTEAE R, X
AT

(2.0 K&VUGHA) IndentationError (SyntaxError) #£id 1483k
M#El k. ZRE T 2.0 XPUERA, ZafAS5Ik—

SyntaxError .



o (2.0 MUJGMA) TabError(IndentationError) , 4ffiFH —tt LIk
EA—EGEAER AR G k. Z R AT 2.0 KUUEIRAE, ZHIK
K5 k—A SyntaxError St .

o IypeError(StandardError) , %5 RIS GASLFE— AN EAER B 5]
K.

o AssertionFrror (StandardError) #F assert ibf)dMm kg & (BIRiX
XA false H).

e LookupError (StandardError) FX A7 M G545 8 R 5 | BB
SR HE =

o IndexError (LookupError) , “4JFHN GAE ML & R I IEER G| RN O
TAAER G TR 51K % 5

o KeyError (LookupError) 47 WX GAf L5 & R KT RN (AMPER
FIXT RS S) 51 R

o ArithmeticError (StandardError) 1F N BV HEAN IR LR,

e OverflowError (ArithmeticError) TEEAEH HIHYE 5| K (G024 —A N4
HORK, FEARTALS ERA).

o JeroDivisionError (ArithmeticError) , YURZZIAM 0 BREAE g
g1K.

e FloatingPointError (ArithmeticError) , “4VF mEERE RN 8E 5] %

o ValueError (StandardError) , 31— NSERMEMEEA B IER B 5]
K.

o (2.0 MUJGMA) UnicodeFrror (ValueFrror) , Unicode F4FHISHIAH
K. WATHAE 2.0 KULGERCA.

e RuntimeError (StandardError) , JHELEATI 5| &, R R
HIE R 22T R AT 2, AR SN IR A ) R S5 5

o MNotImplementedError (RuntimeError) , FThric RSEZILN A%, BiJC
B TTE.

e SystemError (StandardError) , fEREZSNITEIR. ZRwESUEEL
WA (BH S SRZIRINARYE, i “eval code2: NULL
globals” ) . XABIEE T 5 FFREFEE WX MER. (B2
HHH raise SystemError ).

e MemoryError (StandardError) , MAfERISIERNAN <5 KA.
B HAERZE WA AR XA J A R iSRRI TH AL A%
b, AR R AT RAE S B ATRELI AR AT Herh .

Pru] LA B A i s, HRR RN EE) Exception 2K (B C MR —
NEIEW I ], AFHFERT LA EREM _ str.  J7ik. Example 1-26
J&7R T A ] exceptions AR,

1.3.0.1. Example 1-26. {#/H exceptions #EiR

File: exceptions—example—1. py

# python imports this module by itself, so the following
# line isn’t really needed



# python <X AZF AR, PrLALL R IXAT 2 AL 2K

# import exceptions

class HTTPError (Exception) :
# indicates an HTTP protocol error
def  init  (self, url, errcode, errmsg):
self.url = url
self. errcode = errcode
self. errmsg =

errmsg def = str  (self):

return ( “<HTTPError for %s: %s %s>”
% (self.url,
self. errcode, self.errmsg)
) try:

raise HTTPError ("http://www. python. org/foo”, 200, ”“Not
Found”) except

HTTPError, error: print “url”, 7=

>”, error.url
print “errcode”, “=>", error.errcode
. ” ” ”_
print errmsg , =
> ” ,

error. errmsg raise #
reraise exception
< /FONT



<
FONT face=
RAK>

url => http://www. python. org/foo
errcode => 200
errmsg =
> Not Found
Traceback (innermost last):
File “exceptions—example-1”, line 16, in ?
HTTPError: <HTTPError for http://www. python. org/foo: 200 Not Found>

1.4. os EiH

XA R R R 73 PR BOE 0 B S A SZEL,  FEin posix A nt. os
P A SR — T N IRIINH E S0 353  PAT AR

1.4.1. b4

W open / file PREUH T-GIEE, FIHFMYwiECLF, 41 Example 1-27 Fiow.
1M os FEHRFRAL T F iy 42 FOH 3 SC A B 5 ) eR 4

1.4.1.1. Example 1-27. {#H os HETE 4y 42 FIH R SO

File: os—example-3. py

import os
import string

def replace(file, search for, replace with):



# replace strings in a text file

back = os.path. splitext(file) [0] + ”.bak”

temp = os.path. splitext(file)[0] + 7. tmp

try:
# remove old temp file, if any
os. remove (temp)

except os.error:
pass

fi = open(file)
fo = open(temp, “w”)

for s in

fi.readlines(): fo.write(string. replace(s,
search for, replace with))

fi.close() fo.close() try: #
remove old backup file, if any os. remove (back)

except os.error: pass #
rename original to backup...

os. rename (file,

back) # ...and temporary to original os.rename (temp,
file)

##
try

it out!



”samples/sample. txt”

replace (file,
"hello”, ”“tjena”)

replace (file,

“tjena”, “hello”)
< /FONT



1.4.2. MEHZF

os BB A & T —LH T H A PR R 2L

listdir PRECRIAISEE HF A R4 (S H s 4) ARz,
Example 1-28 Ffrzn. 10 Unix A1 Windows H# I 2407 H A H & hricd (.
A A E IR .

1.4.2.1. Example 1-28. {ff os i HF TR HF

File: os—example—5. py

import os

for file in os. listdir (“samples”) :
print file

sample. au
sample. jpg
sample. wav

getewd F1 chdir pREL A TARIG AR 50 LA/EH 3. W Example 1-29
vy

1.4.2.2. Example 1-29. M os BB ZHE TAEHZ
File: os—example—4. py

import os

# where are we?

cwd = os. getewd ()

print “17, cwd

# go down



os. chdir (“samples”)
print 72”7, os.getcwd()

# go back up

os. chdir (os. pardir)
print 73”7, os.getcwd()

1 /ematter/librarybook
2 /ematter/librarybook/samples
3 /ematter/librarybook

makedirs I removedirs PREUH T-QIEBMIER H )=, W1 Example 1-30 B,
1.4.2.3. Example 1-30. M os #EEGIE/MHERZ AN H XS

File: os—example—6. py

import os

os. makedirs (“test/multiple/levels”)

fp =

” ”

open(“test/multiple/levels/file”, “w”) fp.write(“inspector
praline”) fp.close()
#

remove the file os.remove (“test/multiple/levels/file”)
#



and all empty directories above it os. removedirs (“test/multiple/levels”)
<
/FONT

removedirs BRESMBRFTE ARG~ MHX FIAMSHZX. 1 nkdir
A ormdir BRECLEEALBE AN H XK. W1 Example 1-31 Fiow.

1.4.2.4. Example 1-31. 1§/ os #EIREIE/MKRH R
File: os—example-7. py
import os

os. mkdir (“test”)
os. rmdir (“test”)

os. rmdir (“samples”) # this will fail

Traceback (innermost last):
File “os—example-7”, line 6, in ?
OSError: [Errno 41] Directory not empty: ’samples’



R T EMERARZS H o, URRTBAEH] shutil B rmtree pRAL.

1.4.3. MEXHEMSE

stat PR CLAHSRIRI—AMAESCAFRIE S, W Example 1-32 FiR. ‘EiRI[A]
—NEITCAN S (stat_result X%, B 10 ML), KIKEZE st_mode (BUR
#i30), st ino (inode number), st dev (device), st nlink (number of hard
links), st uid (FTEHEH/) 1D), st gid (FrF&EFEL 1D ), st_size (L
RN, F19), st_atime (Bt —X V5 RIIFAED), st _mtime (EATAECLISTA]),
st_ctime CPFHEAIR; Unix FREIE—RcEdE/metadata B Egm 0], B3
Windows "~ IIAIEERSA]) — DI H W nT V54 J& o5 1a).

[!Feather v¥: JR3CA 9 Joouddl. 53, IR ZIFAETTHIRM, 24 struct. ]

1.4.3.1. Example 1-32. ] os HHIRBUCCMH)E M
File: os—example-1. py

import os
import time

file = "samples/sample. jpg”
def dump (st) :

mode, ino, dev, nlink, uid, gid, size, atime, mtime, ctime = st
. ” . ” . ” ”
print "— size:”, size, “bytes

print “— owner:”, uid, gid

print “— created:”, time.ctime(ctime)

print “— last accessed:”, time.ctime (atime)
print " last modified:”, time.ctime (mtime)
print “— mode:”, oct (mode)

print “— inode/dev:”, ino, dev

#
# get stats for a filename

st =

os. stat (file)



print “stat”,

file dump(st)
print # # get stats for an open file fp =

open(file)

st =

os. fstat (fp. fileno())
print “fstat”,
file

dump (st) <
/FONT >

< FON
T

face =



stat samples/sample. jpg
size: 4762 bytes
— owner: 0 0
— created: Tue Sep 07 22:45:58 1999
— last accessed: Sun Sep 19 00:00:00 1999
— last modified: Sun May 19 01:42:16 1996
- mode: 0100666
— inode/dev: 0 2

fstat samples/sample. jpg
size: 4762 bytes
— owner: 0 0
— created: Tue Sep 07 22:45:58 1999
— last accessed: Sun Sep 19 00:00:00 1999
— last modified: Sun May 19 01:42:16 1996
- mode: 0100666
— inode/dev: 0 0

RF G A EEMEAEIE Unix P N Etm XH, kil (st_inode, st dev)
H Unix NRAREANSCOHRAE THE—ARiR, (A& TR AR L E L
#5 .

stat B TARZ W LA BRAZGR [0 2 0 S ek B i AR Jig s 1 3
L4,



A LMER] chmod A utime &EUE AT MIBRBL AN 8]k, W1 Example
1-33 Fio.

1.4.3.2. Example 1-33. ] os BEERBETCSTAFHIAL PRI [A) BX
File: os—example—2. py

import os
import stat, time

infile = ”samples/sample. jpg”
outfile = “out. jpg”

# copy contents
fi = open(infile, “rb”)
fo = open(outfile, “wb”)

while 1:
s = fi.read(10000)
if not s:

break fo.write(s)

fi.close() fo.close()
# copy mode

and timestamp
st =

os.stat(infile) os.chmod(outfile, stat.S IMODE (st[stat.ST MODE]))
os.utime (outfile, (st[stat.ST ATIME], st[stat.ST MTIME]))

. ” . . ”
print “original”,

”

>” print “mode”,
oct (stat.S_IMODE (st[stat. ST MODE]))
print

“atime”,
time. ctime (st[stat. ST ATIME])

print “mtime”, time.ctime(st[stat.ST MTIME]) print “copy”,

”



> st=

os. stat (outfile)

print “mode”,
oct (stat. S IMODE (st[stat. ST MODE]))

print
“atime”, time.ctime(st[stat.ST ATIME]) print
“mtime”, time.ctime (st[stat.ST MTIME]) <

/FONT >
< FONT

face =

original =>
mode 0666
atime Thu Oct 14 15:15:50 1999



mtime Mon Nov 13 15:42:36 1995
copy =

>

mode 0666

atime Thu Oct 14 15;15:50 1999
mtime Mon Nov 13 15:42:36 1995

1.4.4. AP

system BREEMATIERE FPAT — MBS, IFSFAFESER, W1 Example 1-34
His.
1.4.4.1. Example 1-34. fF/ os #ITENER G ML

File: os—example-8. py

import os

”

if os.name == “nt”:
command =

"dir” else:
command = “1s

_1’/
os. system(command) < /FONT
><

FONT

face =
KA



-rwxrw—-r— 1 effbot effbot 76 Oct 9 14:17 README

-rwxrw—-r—— 1 effbot effbot 1727 Oct 7 19:00
SimpleAsyncHTTP. py

-rwxrw—r— 1 effbot effbot 314 Oct 7 20:29 aifc—example—1. py
-rwxrw—-r—— 1 effbot effbot 259 Oct 7 20:38

anydbm—example—1. py

MBI EAE RS bRHE shell $AT, FFIRIE] shell B HVRZE. TFEER
IJ&7E Windows 95/98 I, shell JH% & command. com , ‘BMJHEHPIRAS R
0.

T 1los. systemll BN a4y shell , PrLLUIRARAR AR NS4
IR IR fE R (Fbinfy 2 os. system (“viewer %s” % file) , ¥4 file A
WHN “sample. jpg; rm —rf $HOME” .... ). WRAHIESH %, T4
U] exec 8% spawn 1RFF (FH/EA44) .

exec PREUSE AR e M R (B Ui T RIHERE”) . fF Example
1-35 11, AP “goodbye” JKIEAZIHATE.

1.4.4.2. Example 1-35. ffH os k)3 3)HHE

File: os—exec—example—1. py

import os
import sys

program = “python”
arguments = [“hello. py”]

print os.execvp(program, (program,) + tuple(arguments))
print “goodbye”

hello again, and welcome to the show

Python $#&fit TIRZRIAFIT exec PAEL. Example 1-35 ffH /2 execvp B
B, EaMREBSERPATER, 05 A5 God) 1B 8 e 2 5k id
SRR, R AR S AR ks AT R . A A IR A iR Ol S Y
Python Library Reference .



78 Unix MEEF, FRaf LB H A exec , fork PAK wait pREURM 4TI
RS — AR, W Example 1-36 Frzs. fork pRAEUEHI4ATHERE, wait
PREL 2 5 — ) T IR AT &5

1.4.4.3. Example 1-36. ¥/ os BHFHHAFEF (Unix)
File: os—exec—example—2. py

import os
import sys

def run(program, *args):
pid = os. fork()
if not pid:
os. execvp (program, (program,) + args)
return os.wait() [0]

run (“python”, “hello.py”)

print “goodbye”

hello again, and welcome to the show
goodbye

fork PRECAEFHERLIRBIHFIRA] 0 OXANHEFREE G fork R[EME), 7EAQBERE
PR A —ANE 0 EEREAR AT (CFEERERY PID ). WEt 2, N M4EA14T
THERER % “not pid 7 AN E.

fork Al wait PRELAE Windows L@ANAIHIN, {HE/RAILUEH spawn pREL,
1 Example 1-37 Fizs. ANId, spawn AW B R 0 THAT ST, 1RG00H
AL PR IX o,

1.4.4. 4. Example 1-37. ¥/ os HIAHHMTEF (Windows)

File: os—spawn—example—1. py



import os
import string

def run(program, *args):
# find executable
for path in string. split(os.environ[”PATH”], os.pathsep):
file = os.path. join(path, program) + ”.exe”
try:
return os. spawnv (os. P WAIT, file, (file,) + args)
except os.error:
pass
raise os.error, “cannot find executable”

run (“python”, “hello.py”)

print “goodbye”

hello again, and welcome to the show
goodbye

spawn PREUE R THE G 61817 — MFE)7. Example 1-38 25 run EREGHRINT —
ANTTIEN mode Z3; Y E N os. P NOWAIT I, XAMEIAA L4 1R e 45
W, ERIAME os.P WAIT I spawn &%5FFFHEREGE .

HE WM& B0 os. P_OVERLAY , ‘Effif4 spawn (AT AR exec FL, LA
K os.P_DETACH , ‘BAEJG GiafT FHLRE, 5 Murdsih] & s e A b 2.

1.4.4.5. Example 1-38. ffH os #fE/F EWATERF (Windows)
File: os—spawn—example—2. py

import os



import string

def run(program, *args, s¥kw):
# find executable
mode = kw. get (“mode”, os.P WAIT)
for path in string. split(os.environ[”PATH”], os.pathsep):
file = os.path. join(path, program) + ”.exe”
try:
return os. spawnv (mode, file, (file,) + args)
except os.error:
pass
raise os.error, “cannot find executable”

run ("python”, “hello.py”, mode=os.P NOWAIT)
print “goodbye”

FONT
face =

RS

goodbye
hello again, and welcome to the show

Example 1-39 #&tT —/NE Unix 1 Windows P& E# AN spawn k.
1.4.4.6. Example 1-39. f#/ spawn 3% fork/exec i HALFEF

File: os—spawn—example—3. py



import os
import string

if os.name in (“nt”, ”“dos”):
exefile

. exe
else:

nn

exefile

def spawn(program, *args):
try:
# possible 2.0 shortcut!
return os. spawnvp (program, (program,) + args)
except AttributeError:
pass
try:
spawnv =

0S. spawnv except

AttributeError: # assume it’ s unix
pid =

os. fork() if

not pid: os. execvp (program,
(program, )
+ args) return os.wait() [0]
else: # got spawnv but
no spawnp:
go
look
for an
executable for

path in string. split(os. environ[”PATH”], os.pathsep):
file =

os. path. join(path, program) +
exefile try: return spawnv(os.P WAIT, file,



(file,)
+ args) except os.error: pass raise
10Error, ”“cannot
find
executable” # # try

it out!
spawn (“python”, “hello. py”)

print “goodbye” < /FONT >
< FONT

face =



hello again, and welcome to the show
goodbye

Example 1-39 HEZAXIHH spawnvp BAEL. AR ECAAAAE (—LERRA /S
EWHRXANERED, ehdkstk— %N spawnv [ REOT BT IR A A2
7. VENEJGEIERE, ES P exec 1 fork PRAELSERCLAE.

1.4.5. A¥ 57 3EFE (Daemon Processes)

Unix R, RafLMAMEH fork PREGEMURTHRENG S (—AN P
/daemon”). —MEHKUL, PRFEIRA (fork off) —ANYArSbFEMEIA, RG& Ik
JEEFE, U0 Example 1-40 Fiok.

1.4.5.1. Example 1-40. f##/H os BEHAFMARIERDFH AT (Unix)

File: os—example—14. py

import os
import time

pid =

os. fork() if
pid: os. exit(0)
# kill original print

”daemon started” time.sleep(10)
print

”daemon terminated” <

/FONT



WA — N IR G ST MA S 24, BB setpgrp BREAIE—A
"HEREZH B 40/ process group leader”. 5N, [nJGIRHEREAH K IERIE T (JAH)
Al S iabeiy st PR

os. setpgrp ()

N TR SF BRGSO RERE RIS AR TR B M mode flags (BUPRABE b
W0?), M user mode mask:

os. umask (0)

WG, WRNAZEIE N stdout/stderr SCAF, TANBE H A2 ] 5 5C P EATT (A 2R
RIVFEFP T 2 stdout Bl stderr GAWAMINAR, wIHES HBLEAAARK 1A

).

class NullDevice:
def write(self, s):
pass
sys. stdin. close ()
sys. stdout =

NullDevice ()
sys. stderr =
NullDevice ()

< /FONT
>

=52, BT Python B print fl C [ printf/fprintf 7E¥ %% (device)
WA B GASRKARIFER, s dEREF ) sys. stdout. write ) &
H—A I0Error %, TARMFEFHIRIE G SIBITIIREF. . ..

AN, SETI T exit PRELSZALYETIERE. T sys.exit AIE, W
H# (caller) #i3KT SystemExit T, FEFFARESREPAT. W1 Example
1-41 Ffion.



1.4.5.2. Example 1-41. f#H os MR L YETHEFE
File: os—example-9. py

import os
import sys

try:
sys. exit (1)
except SystemExit, value:
print “caught exit (%s)” % value

try:
os. exit(2)
except SystemExit, value:
print “caught exit (%s)” % value

print “bye!”

caught exit (1)

1.5. os.path ¥

os. path FRERALE T H A AP SCPE4 (B 42 2) R L 63N (import) os
Rtk SRJGEHEATLALL os. path i ] iZ%AsiHe.

1.5.1. AFECH4

os. path B TIFZ 5P & L RMAEBEA AR atiedl, 7RA
i SACBAT R RUL, B oA BATATLUEE Example 1-42 1 [RFEG] ALY,

1.5.1. 1. Example 1-42. {#H os.path P T4
File: os—path—example—1. py

import os

filename = “my/little/pony”

” ”

print “using”, os. name,
print “split”, ”=>", os.path.split(filename)



print “splitext”, ”=>", os.path. splitext (filename)
print “dirname”, ”=>", os.path. dirname (filename)
print “basename”, ”“=>", os.path. basename (filename)

. /) . ”
print ~join ,

”

>”, os.path. join(os. path. dirname (filename),
os. path. basename (filename) ) <

/FONT>

<
FONT face=

ARA>

using nt ...

split => Cmy/little’, ’pony’)
splitext => (Cmy/little/pony’, ’’)
dirname = > my/little

basename =

> pony

join =

> my/little\pony

VERGXEM split Rl — 30 (ANHTRAL) .

os. path BIHEH LAV 22 B 2SO VTR TT B DR b 5 A0 SO 44 1 — BB IE,
Example 1-43 Fr7~.

1.5.1.2. Example 1-43. ffH os.path HEHAGE X4 KIRHE

File: os—path—example—2. py
import os

FILES = (
os. curdir,
v
"file”,
7/file”,
"samples”,
”samples/sample. jpg”,



"directory/file”,
”../directory/file”,
”/directory/file”

)

for file in FILES:

print file, "=>",

if os.path. exists(file):
print “EXISTS”,

if os.path. isabs(file):
print “ISABS”,

if os.path. isdir(file):
print “ISDIR”,

if os.path.isfile(file):
print “ISFILE”,

if os.path.islink(file):
print “ISLINK”,

if os.path. ismount (file) :
print “ISMOUNT”,

print

FONT

face =



. => EXISTS ISDIR

/ => EXISTS ISABS ISDIR ISMOUNT
file =>

/file => ISABS

samples => EXISTS ISDIR
samples/sample. jpg => EXISTS ISFILE
directory/file =>

../directory/file =>
/directory/file => ISABS

expanduser BRELLLS K Unix shel 1 AHIE 7 A B P 205 C, A
AE Windows T LAEAIEH), Wl Example 1-44 Jfk.
1.5.1.3. Example 1-44. {fif os.path B LBATHE4

File: os—path—expanduser—example—1. py
import os
print os.path. expanduser (”" /. pythonrc”)

# /home/effbot/. pythonrc

expandvars PRECKE SCAF A4 I IABTAR B 0O 6 VA, W1 Example 1-45 JT
Zi

1.5.1.4. Example 1-45. 1 os.path B 4L T HKRIEDSE



File: os—path—expandvars—example—1. py
import os
os. environ[“USER”] = "user”

print os. path. expandvars (”/home/$USER/config”)
print os. path. expandvars (”$USER/folders”)

/home/user/config
user/folders

1.5.2. BRERXMHRS

walk PRELSIIRIH A HW R SCPE (W1 Example 1-46 o). €
MISHUKUGE Hax 4, Bl sl, LR AR S (R b B ) Bl it 4.

1.5.2.1. Example 1-46. ¥ os.path EXMHRS
File: os—path—-walk—example—1. py
import os

def callback(arg, directory, files):
for file in files:
print os.path. join(directory, file), repr(arg)

” ”

os.path.walk (”.”, callback, ”secret message”)

./aifc—example-1. py ’secret message’
. /anydbm—example—1. py ’secret message’
. /array—example—1. py ’secret message’

. /samples ’ secret message’

. /samples/sample. jpg ’secret message’

. /samples/sample. txt ’secret message’

. /samples/sample. zip ’secret message’
./samples/articles ’secret message’
./samples/articles/article—1. txt ’secret message’
./samples/articles/article—2. txt ’secret message’



walk BREURE D2 /0 SR (BRSNS, 2SI AMES R
JI§UFF) . Example 1-47 P RE/RIF index PREZSIRMI—ANICEAHIR, IRATLLH
AL for—in AL IR SCAT.

1.5.2.2. Example 1-47. ffH os.listdir #EXHRS
File: os—path-walk—-example—2. py
import os

def index(directory) :
# like os.listdir, but traverses directory trees
stack = [directory]
files []
while stack:
directory = stack. pop ()
for file in os. listdir(directory) :
fullname = os.path. join(directory, file)
files. append (ful lname)
if os.path. isdir (fullname) and not
os. path. islink (fullname) :
stack. append (ful 1name)
return files

for file in index(”.”):
print file

.\aifc—example-1. py

. \anydbm—-example—1. py
. \array—example-1. py

WIRPIRAKEG B T S GETPEesE R WA H%)E) , Example 1-48 Ji
INT AR X DirectoryWalker ZRWIAT M5 RHITSARMEL, — KR [H]
— A, (generator?)

1.5.2.3. Example 1-48. f# DirectoryWalker &R LHZRE

File: os—path-walk—-example—3. py

import os

class DirectoryWalker:
# a forward iterator that traverses a directory tree



def  init  (self, directory):
self. stack = [directory]
self.files = []
self. index = 0

def  getitem (self, index):
while 1:
try:
file = self. files[self. index]
self. index = self.index + 1
except IndexError:
# pop next directory from stack
self.directory = self. stack. pop ()
self. files = os. listdir(self. directory)
self. index = 0
else:
# got a filename
fullname = os.path. join(self.directory, file)
if os.path. isdir (fullname) and not
os. path. islink (ful lname) :
self. stack. append (ful Iname)
return fullname

for file in DirectoryWalker (”.”):
print file

.\aifc—example-1. py
. \anydbm—example—1. py
. \array—example—1. py

ER DirectoryWalker KIFAR ALYy  getitem  HVEMIRSME. XE
WK a0 SRR S U7 W) P 3 (R 518 ) 11, XA ARE I TAE.

wa, WHRARTEEABE AR/ AL, Example 1-49 Z5H T —2K, Eik
BISCAEZ RS os. stat J@PE (—Nocdl) . X PMRAREREN SO EATRE T A —
kPR stat YHH ( os. path. isdir Fl os.path. islink PWEBESAFH T

stat ), JFHAE P& FEITIRER.

1.5.2.4. Example 1-49. ¥ DirectoryStatWalker #HZRXHZRS

File: os—path—-walk—example—4. py

import os, stat



class DirectoryStatWalker:
# a forward iterator that traverses a directory tree, and
# returns the filename and additional file information

def  init  (self, directory):

self. stack = [directory]
self. files = []
self. index = 0

def  getitem  (self, index):
while 1:
try:
file = self. files[self. index]
self. index = self. index + 1
except IndexError:
# pop next directory from stack
self.directory = self. stack. pop ()
self. files = os. listdir(self. directory)
self. index = 0
else:
# got a filename
fullname = os.path. join(self.directory, file)
st = os. stat (fullname)
mode = st[stat.ST MODE]
if stat.S ISDIR(mode) and not stat.S ISLNK (mode) :
self. stack. append (ful Iname)
return fullname, st

for file, st in DirectoryStatWalker(”.”):
print file, st[stat.ST SIZE]

.\aifc—example-1. py 336
. \anydbm—example—1. py 244
. \array—example—1. py 526

1.6. stat BEHR

Example 1-50 JE/RT stat BEERIIFEARHE, XS T —4 os. stat
BRGNS Nt NS = SN RFWE SR8

1.6.0.1. Example 1-50. Using the stat Module

File: stat—example—1. py



import stat
import os, time

st = os.stat(“samples/sample. txt”)
print “mode”, “=>", oct(stat.S IMODE (st[stat.ST MODE]))

print “type”, =",

if stat.S ISDIR(st[stat.ST MODE]) :
print “DIRECTORY”,

if stat.S ISREG(st[stat.ST MODE]) :
print “REGULAR”,

if stat.S ISLNK(st[stat.ST MODE]) :
print “LINK”,

print

print “size”, 7=>", stl[stat.ST SIZE]

print “last accessed”, “=>", time.ctime(st[stat.ST ATIME])
print “last modified”, "=>", time.ctime(st[stat.ST MTIME])
print “inode changed”, “=>", time.ctime(st[stat.ST CTIME])

mode => 0664

type => REGULAR

size => 305

last accessed => Sun Oct 10 22:12:30 1999
last modified => Sun Oct 10 18:39:37 1999
inode changed => Sun Oct 10 15:26:38 1999

1.7. string FEiR

string R T — 2B ] AL B AT ER 2R TY I pR £, W Example 1-51 Jfion.
1.7.0.1. Example 1-51. f#H string &R

File: string—example—1. py

import string

text = "Monty Python’ s Flying Circus”

print “upper”, ”=>", string.upper (text)



print “lower”, ”=>", string. lower (text)

print “split”, ”=>", string.split(text)

print “join”, ”=>", string. join(string. split(text), “+”)

print “replace”, ”"=>", string.replace(text, “Python”, ”“Java”)
print “find”, 7=>", string. find(text, “Python”), string. find(text,
”Java”)

print “count”, “=>", string.count(text, “n”)

upper => MONTY PYTHON’ S FLYING CIRCUS

lower => monty python’s flying circus

split => ["Monty’, ”“Python’s”, ’Flying’, ’Circus’]
join => Monty+Python’ s+Flying+Circus

replace => Monty Java’s Flying Circus

find => 6 -1

count => 3

7t Python 1.5.2 PLAH HRRATY, string fH strop W ERECK LRI T)

au
He.

£ Pythonl. 6 RUSZERRA, B2 1K) 745 B3 3 A A T LI 0 345 s ok Ui il
Ui Example 1-52 F7R, string HH RV pR ORI N7 145 3 VA
ST

1.7.0.2. Example 1-52. {HHFERFE HTER string BELRE

File: string—example—2. py
text = "Monty Python’ s Flying Circus”

print “upper”, “=>", text.upper ()

print “lower”, ”=>", text. lower ()

print “split”, 7=>", text.split()

print “join”, 7=>", 7+”. join(text.split())

print “replace”, ”"=>", text.replace("Python”, “Perl”)
print “find”, 7=>", text.find ("Python”), text.find("Perl”)

print “count”, “=>", text.count("n”)

upper => MONTY PYTHON’ S FLYING CIRCUS

lower => monty python’ s flying circus

split => [’Monty’, “Python’s”, 'Flying’, ’Circus’]
join => Monty+Python’ s+Flying+Circus

replace => Monty Perl’s Flying Circus

find => 6 -1

count => 3



N T BB AT AL BERE ), Bk TSR, string BABUA A TR
Fe e s O TP AT SR B O HA 2R, (A1 Example 1-53 FoR).

1.7.0.3. Example 1-53. {fffl string BHUEFAF R LHEHF
File: string—example—3. py
import string

print int ("47117),

print string.atoi("47117),

print string.atoi(”111477, 8), # octal J\iHiH|

print string.atoi(”1267”, 16), # hexadecimal -+ Nk
print string.atoi("3mv”, 36) # whatever...

print string.atoi(”4711”, 0),
print string.atoi (7047117, 0),
print string.atoi(”0x4711”, 0)

print float(”47117),
print string.atof("17),
print string.atof (“1.23e5”)

4711 4711 4711 4711 4711
4711 2505 18193
4711.0 1.0 123000. 0

KEFE T RS2 AR R A2 1. 6 M SRR , AR LMER int 0
float PREAIE string BIEH T N1 KL

atoi PRELNTDAFESZAIEREE A28, a8 202 (number base). WHERHEZEN
0, M ArRECRR A 47 THT LA PR R POE M S Wikl "0x, 7 4K
HNgh 16 (+)Ti£ﬁ%J) Wiy 70,7 WEIE R 8 O\EEHD . ERAESEER 10
(HREHD, MR ARAL 1% 2N Al X AME.

£ 1.6 KLUEHRAH, int pEA atoi —FERTLLRRZH A28 HP RS
FRABREA—FENISE , int FI float AJLAEESZ Unicode FHFHXTH.

1.8. re EiH:

“"Some people, when confronted with a problem, think I know, I’ 11 use

d

regular expressions.’ Now they have two problems.’



— Jamie Zawinski, on comp. lang. emacs

re BHRPEMAL T —RAIDjRER KNI IENZRIEA (regular expression) T.H, &
TIARVFIR P A 25 2 AP B 2B 5 e UL E. (A match PR, 3
FHAZTEAMER (FH search %), FNFRIAZE LU (WARFHEL) [iETE
5 AT R AR

match ZZRMNFARF R R UEHE — ML, 40 Example 1-54 P, WHRBIA
VLR 7R s (RFES AR, WARAES ARV , e R AL EE X
% ATH'EN group J7ykn] LAER HIUTHC T N 2.

1.8.0.1. Example 1-54. ff/] re BIHLRILEETFFFH
File: re—example—1. py

import re

text = “The Attila the Hun Show”

# a single character FEFEAT
m = re.match(”.”, text)

”_

if m: print repr(”.”), 7=>", repr (m. group(0))

# any string of characters fLfi] %4 H
7, text)

”_

if m: print repr (”.%*”), 7=>", repr (m. group(0))

m = re.match(”. %

# a string of letters (at least one) HAEFHHIFAF (/D—)
m = re.match("\w+”, text)
if m: print repr ("\w+”), 7=>"7, repr (m. group(0))

# a string of digits RAEETFIFLTH
m = re.match(”\d+”, text)

”_

if m: print repr ("\d+”), 7=>", repr (m. group(0))

b . ’ :> b T’
>.% => "The Attila the Hun Show’
>\\w+ => ’The’

A DA R FE S e R bric X dk, $RBIUCHL S, group J77%R] PAHIEIX (X

W2, Ul Example 1-55 fzs. group(l) <SiR[AIZE—4IINZE, group(2)
RIS N ZS, XFE. .. WRARMLIB 2 A4 group PREL, E&iR[El—
NI

1.8.0.2. Example 1-55. ffH re fEHdh i UCAD A T 747 &



File: re—example—2. py
import re
text =710/15/99”
m = re.match(”(\d{2})/(\d{2})/(\d{2,4})”, text)
if m:
print m. group(l, 2, 3)
10, 15, ’99’)
search PREUSAET RN & EACUCHE, Wl Example 1-56 iR, ‘EAEATH W]
REMI A B UL e, B AL TR, — B4R R VLR R Al —AN DU EC
% WREARBFERN FIULHS, SR [E] None .
1.8.0.3. Example 1-56. ffiff re MHERTFERHE
File: re—example-3. py
import re
text = “Example 3: There is 1 date 10/25/95 in here!”
m = re.search(”(\d{1, 2})/(\d{1, 2})/(\d{2,4})”, text)

print m. group(1l), m. group(2), m. group(3)

month, day, year = m. group(l, 2, 3)
print month, day, year

date = m. group(0)
print date

10 25 95
10 25 95
10/25/95

Example 1-57 HJE/RT sub eA%L, &R UAEH 55445 AR UCELA .
1.8.0.4. Example 1-57. ffif re M H#HTEFF
File: re—example—4. py

import re



text = “you’ re no fun anymore...”

# literal replace (string.replace is faster)
B CFEH (string. replace #JEHITR)

print re.sub(“fun”, “entertaining”, text)

# collapse all non—letter sequences to a single dash

# ORI AR T BRSO — A" (dansh, T 5)

print re.sub("[\w]+”, 7-7, text)

# convert all words to beeps

# R BT LA B el BEEP
print re.sub("\S+”, “-BEEP-", text)

you’ re no entertaining anymore. ..
you—-re—no—fun—anymore—
—BEEP- -BEEP- —BEEP- —BEEP-

PR AT LEIL A (callback) BREUEH] sub K& #fR e, Example 1-58
JEIR T Q] g 1A

1.8.0.5. Example 1-58. fff re BB #H L& GBI EIVERE)

File: re—example-5. py

import re
import string

”

text = “a line of text\\0l2another line of text\\0l2etc...

def octal (match) :
# replace octal code with corresponding ASCII character
# AR, ASCIT A7 4 ) gk i A AL
return chr (string. atoi (match. group (1), 8))

octal pattern = re.compile (r”\\ (\d\d\d)”)

print text
print octal pattern.sub(octal, text)

a line of text\0l2another line of text\0l2etc...
a line of text

another line of text

etc...



WRARAGTE, re PR NIREAA— N iF G hRAS, FTa i /NEAY, @A
TR IE KL, Pythonl. 5.2 v, ZBAFrha] DIZEgN 20 /NUCHECAELL, 1)
7E 2.0 W, ZRAFMIATPAZEGN 100 ANDCRECEE .

fJr, Example 1-59 J—MREASIRILES 7. RS Gh—
ALK, JFTG 2 LYY A I ).

1.8.0.6. Example 1-59. fff re FEIRITHAZZ MR HK—A
File: re—example—6. py
import re, string

def combined pattern(patterns):
p = re. compile(
string. join(map (lambda x: ”("+x+”)”, patterns), ”|”)
)
def fixup(v, m=p.match, r=range (0, len(patterns))):
try:
regs = m(v). regs
except AttributeError:
return None # no match, so m. regs will fail
else:
for i in r:
if regsl[it+l] != (-1, -1):
return i
return fixup

#
# try it out!

patterns = [
I‘”\d—l—”,
r”abc\d{2, 4} 7,
I‘”p\w—l—”

]

p = combined pattern(patterns)

print p(”129391”)
print p(“abec800”)
print p(“abc1600”)
print p(“python”)
print p(“perl”)
print p(“tcl”)



NN = = O

None

1.9. math BEbt

math BEHSIHL T VFE XTI Be e HR AL X B RPE C JE
TR A s R Tl ke, BT RL GO0 T, ANFERE G R TS 45 R ] ER
AIARE, ARHEERARAHE A, Example 1-60 fE/R T W] math i

1.9.0.1. Example 1-60. fFF math fEik

File: math—example—1. py

import math

print “e”, 7=>", math.e
print “pi”, 7=>", math. pi

print “hypot”, ”=>", math. hypot (3.0, 4.0)
# and many others...

e => 2.71828182846
pi => 3.14159265359
hypot => 5.0

SCHE PR EYRAE S W Prthon Library Reference .

1.10. cmath F&HR

Example 1-61 FTRE/RIY cmath FEHuVE & T —L8 T8 HUs 510 R AL
1.10.0.1. Example 1-61. f#f cmath FEHR

File: cmath—example—1. py



import cmath

print
print

pi =>

sqrt (-

"pi”, 7=>", cmath. pi
"sqrt(-1)7, ”=>", cmath. sqrt(-1)

3. 14159265359
D = 1j

SCHELR BRGS0 Python Library Reference .

1.11. operator LR

operator FLHA Python &AL T —A> "ThRett” MARMERAERT O, 2“1 H
map VA filter —ZRMWRREIIN %, operator BIHr(rp%ln] DL #—Lt
lambda PR, 17 H.IX L8 pR H00r — S8 200 5 IEVEACHE IO R 2 G TP AR IR AT
Example 1-62 JE7~ T operator ALH—f% F .

1.11.0. 1. Example 1-62. {#J] operator iR

File:

operator—example—1. py

import operator

sequence = 1, 2, 4

print “add”, ”=>", reduce (operator.add, sequence)
print “sub”, ”=>", reduce (operator. sub, sequence)
print “mul”, ”=>", reduce (operator.mul, sequence)
print “concat”, ”"=>", operator.concat(“spam”, “egg”)
print “repeat”, “=>", operator.repeat(”spam”, 5)
print “getitem”, “=>", operator.getitem(sequence, 2)
print “indexOf”, ”=>", operator. indexOf (sequence, 2)
print “sequencelncludes”, ”"=>", operator. sequencelncludes (sequence, 3)
add => 7

sub => -5

mul => 8

concat => spamegg
repeat =»> spamspamspamspamspam

getitem => 4
index0f => 1



sequencelncludes => 0
Example 1-63 JE/n T —4en] DIH TR A X 52K operator BREN.
1.11.0.2. Example 1-63. {#/] operator HHAGEZEH

File: operator—example—2. py

import operator
import UserList

def dump (data):

print type(data), ”"=>7,

if operator. isCallable(data):
print “CALLABLE”,

if operator. isMappingType (data) :
print "MAPPING”,

if operator. isNumberType (data) :
print “NUMBER”,

if operator. isSequenceType (data) :
print “SEQUENCE”,

print

dump (0)

dump (“string”)

dump ("string” [0])

dump ([1, 2, 3])

dump ((1, 2, 3))

dump ({"a”: 1})

dump (len) # function PR%K

dump (UserList) # module bk

dump (UserList. UserList) # class &

dump (UserList. UserList()) # instance SEA§

<{type ’int’ > => NUMBER

<{type ’string’ > => SEQUENCE

<{type ’string’ > => SEQUENCE

<{type ’list’> => SEQUENCE

<{type ’tuple’ > => SEQUENCE

<{type ’dictionary’ > => MAPPING

<{type ’builtin_function_or method’ > => CALLABLE
<{type 'module’ > =>

<{type ’class’ > => CALLABLE

<{type ’instance’ > => MAPPING NUMBER SEQUENCE



X FFEE R operator BIHUE AR B 7V A0 BN S 5245, By AT
isNumberType , isMappingType , LA isSequenceType BRZLITI B {5 ZL /Ny,
IXAR R Zy FEARARAS (47 i 1.

FIRERT 2T R M DR P AR CRANTAD a2 Pal. Bl fEi )
PRAUAEI isSequenceType SRAMTIT M AU, 330 745 0 A1 0 2 % (K
FARAEATR S PRI S) .

1.12. copy F&EiR

copy BB E PR %L, HIRFEDIX SR, U1 Example 1-64 Prom.

copy (object) => object I EXIHRIN "/ ¥R)Z (shallow)” #5 D (copy).
XH 7/R)ZE (shallow)” MEBLEEHINEAS, (HYWNZE AR
(container) I, ‘&I AIARTR ) TR K 1) i 03 %) 42

1.12.0.1. Example 1-64. ¥/ copy HEHREHIXI%

File: copy—example—1. py
import copy

a = [[1],[2], [3]]
b = copy. copy (a)

print “before”, 7=>"
print a
print b

# modify original
al0][0] =0
all] = None

print “after”, 7=>"
print a
print b

before =>

[[1]1, [2], [3]1]
[[1]1, [2], [3]1]
after =>

[[0], None, [3]]



[fol, [2], [31]

PR AT DM ] [ 380) GBI SR BIRIEAT I Z W, Wl LMER] copy
JTE Sy .

AH 2, deepcopy (object) => object BIEE—NX LR IZHE UL (deepcopy),
Ui Example 1-65 JT7n, 4% % —/NEE2RHE, BT IR G A A ) T .

1.12.0.2. Example 1-65. fff copy #EIRE #HI|&E & (Collections)
File: copy—example—2. py
import copy

[[1], [2], [3]]
copy. deepcopy (a)

a
b

print “before”, 7=>"
print a
print b

# modify original
al0][0] =0
all] = None

print “after”, 7=>"
print a
print b

before =>

[[1]1, [2], [3]1]

[[1]1, [2], [3]1]

after =>

[[0], None, [3]]
[[1]1, [2], [3]1]

1.13. sys FEH
sys PAHRAL TV 2 sRECRIAR KR AL EE Python 3BT I IAIE R AN AR 47

1.13. 1. AFEGLSITSH



fEfRE A R B A, argv SURGE TALLG AT 24, W Example 1-66
Fs. JIRIE — DI s A 3 5 1 44 5K

1.13.1.1. Example 1-66. i/ sys HEHIRGHAIKISH
File: sys—argv—example—1. py

import sys

print “script name is”, sys.argv[0]

if len(sys.argv) > 1:
print “there are”, len(sys.argv)-1, “arguments:”
for arg in sys.argv([l:]:
print arg
else:
print “there are no arguments!”

script name is sys—argv—example—1. py
there are no arguments!

RS MFRERTNEA A (bt “python < sys—argv—example—1.py 7),
ENEZY e ¥ B S W ka8 W%EW$Wﬁ?ﬁ$%ﬁémmm(ﬁ%—Cﬁ
), MARZSWREN 7

1.13.2. AbFEEHR

path K& —ANHHRKLW LIS, Python MY EHEL ( Python W
Fibe,  gniEpibl, i R R) . ) Python I, IX /N1 AR HiE P 2 B0,
PYTHONPATH MAEEAR RN 2, LAAGEME ( Windows R4 SHHATHIMAL. H
TeERE—AEEMNAER, VR AERF P e T#AE, 0 Example 1-67
P,

1.13.2. 1. Example 1-67. f#ff] sys BMRBAEBIE R
File: sys—path—example—1. py

import sys

print “path has”, len(sys.path), “members”

# add the sample directory to the path

sys. path. insert (0, “samples”)
import sample



# nuke the path
sys.path = []
import random # oops!

path has 7 members
this is the sample module!
Traceback (innermost last):
File “sys—path—example-1.py”, line 11, in ?
import random # oops!
ImportError: No module named random

builtin module names #FK L E Python fEREZS HATH W EHBIEL 44 FR,
Example 1-68 Z5H T 'ERIFEBI4CAHE.

1.13.2.2. Example 1-68. f#F] sys BEIREr+k N @ HBL

File: sys—builtin—module—names—example—1. py
import sys

def dump (module) :
print module, "=>",
if module in sys.builtin module names:
print “<BUILTIN>”
else:
module =  import  (module)
print module. file

dump (“os”
dump (“sys”)
dump (“string”)
dump (“strop”)
dump (“z1ib”)

os => C:\python\lib\os. pyc

sys => <BUILTIN>

string => C:\python\lib\string. pyc
strop => <BUILTIN>

z1lib => C:\python\zlib. pyd

modules F AL PrAT AL, import THAIFE ML 3 AN BT ok
XA



IEWRAE Example 1-69 T WLA), Python fEALBEARIIIA Z At C 23 A
TIRZ AL

1.13.2.3. Example 1-69. f#f] sys BHREKR D FAKIBELR
File: sys—modules—example—1. py

import sys

print sys.modules. keys ()

[’ os.path’, ’os’, ’exceptions’, °  main_ ', ’ntpath’, ’strop’, 'nt’,
) ) )

sys’, ’_ _builtin_ ’, ’site’, ’signal’, ’UserDict’, ’string’, ’stat’]

1.13.3. AFE5|HiCHK

getrefcount PREL (W1 Example 1-70 Frzw) iR[PIg5 Xt 05 Hid 2 — Wk
FEXAXIGAE R EL. Python &ERESXAME, 4EWUD A O (KI5, iy sax
XA

1.13.3.1. Example 1-70. f#H sys #tIRB 2| HiEH

File: sys—getrefcount—example—1. py
import sys
variable = 1234

print sys. getrefcount (0)
print sys. getrefcount (variable)
print sys. getrefcount (None)

50
3
192

VEROXAME R U BR HOEC R, PS4 12 R BUAS 5 A0 5 3K AL FR) IR i A7 X
MRE.

e *ﬁﬁz*}l"é:::
Example 1-71 f&7x T platform &, ‘B FENERILAFR.

1.13.3.2. Example 1-71. {#H sys BEIRE YRIFE



File: sys—platform—example—1. py
import sys

#
# emulate “import os.path” (sort of)...

if sys.platform == "win32”:
import ntpath
pathmodule = ntpath
elif sys.platform == “mac”:
import macpath
pathmodule = macpath
else:
# assume it’'s a posix platform
import posixpath
pathmodule = posixpath

print pathmodule
M55 Windows 9X/NT (27~ 8 win32 ), DL Macintosh ((7~°A mac ) .

XF Unix RGNS, platform W KHE “uname —r 7 fy2 %L, #lan
irix6 , linux2 , B3 sunos5 (Solaris).

1.13. 4. PREZEFEF

setprofiler PR ACVFARBCE — D0 HTERAE (profiling function). X ERZ%L
SPERFRR FH A R B ml g v I B (R BB S 1), BRI S5 1) s e
%EZU%H%. L RATEE Example 1-72 [FI4CAY.

1.13.4.1. Example 1-72. {#H sys BHpc B K%

File: sys—setprofiler—example—1. py

import sys

def test(n):

j=0

for i in range(n):
j=J+ti

return n

def profiler (frame, event, arg):
print event, frame.f code.co name, frame.f lineno, “—>”, arg



# profiler is activated on the next call, return, or exception
# AT PRECEAE T IRRECAH, IR[El, B E OE

sys. setprofile (profiler)

# profile this function call
# 4B IX UK R B0 H
test (1)

# disable profiler

# 25 MR AL
sys. setprofile (None)

# don’ t profile this call
# ANSIHTIX IR RO H
test (2)

call test 3 —> None
return test 7 —> 1

ST iZRAL, profile FEHURAL T — A58 I M dHESE.

Example 1-73 H#] settrace FREGILIL, {H2 trace RESTEMBIE
PAT BT 47 I B .

1.13.4.2. Example 1-73. f#H] sys fRIRACE BIPIRER R
File: sys—settrace—example—1. py
import sys

def test(n):

iji=20

for i in range(n):
j=Jjti

return n

def tracer (frame, event, arg):
print event, frame.f code.co name, frame.f lineno, "—>”, arg
return tracer

# tracer is activated on the next call, return, or exception
# PRERARIEAE P IRREOR A, R [E] BRSO

sys.settraoe(tracer)



# trace this function call
#OER BRI IR BRI
test (1)

# disable tracing
B ZEH ENER A

sys. settrace (None)

# don’ t trace this call
# ANSERERIX IR e B0

test (2)

call test 3 —> None
line test 3 —> None
line test 4 —> None
line test 5 —> None
line test 5 —> None
line test 6 —> None
line test 5 —> None

line test 7 —> None
return test 7 —> 1

FETAZ R BRI ER B T BE, pdb BBt T 52 32183 ( debug ) HEZE.
1.13.5. AbEARAERE /A

stdin, stdout , PLA stderr ZBmAL& ShsE 1/0 XN XIS, R
WGl e, T oprint ANBEWACIRIESK, BB IRT T 1. RN
AL A EAT], IR AR AT DUEE E m) Far  A N 2 e 1A (device ), B
F ULARPRAE) 7 UL B EAT]. W1 Example 1-74 Pk,

1.13.5.1. Example 1-74. f#F{ sys EE M %iH

File: sys—stdout—example—1. py

import sys
import string

class Redirect:

def  init  (self, stdout):
self. stdout = stdout

def write(self, s):



self. stdout. write (string. lower(s))

# redirect standard output (including the print statement)

# o W AR MER H (BLFE print TET))
old stdout = sys. stdout
sys. stdout = Redirect (sys. stdout)

print “HEJA SVERIGE”,
print “FRISKT HUM\303\226R”

# restore standard output
# kST ARt
sys. stdout = old stdout

print “M\303\205\303\205\303\205\303\205L!"

heja sverige friskt hum\303\266r
M\303\205\303\205\303\205\303\205L!

SEHE [ R BN, IFSEEVER write TV
(BrAE C SRALMSEGISE: Python EH]— AL softspace [RI#EEUR MR Hil%n
HH . WREAXANEYE, Python WHEXANEMEMINFIX A S F. K

ANFELEA A Python X ZHFHL, (HZAETE B C RN, FRMiZ
PRAZRTISFF softspace J@TE.)

1.13.6. BHEF

PUT R FR PRI, RS S BsNR . (H2m R FHFE @B R, Kn]
LR sys.exit BREL, EHH —AN T E 5 S HOR M1 250 FH e AP,
Example 1-75 #45H T yuf.

1.13.6.1. Example 1-75. {#fH sys i HiRF

File: sys—exit—example-1. py

import sys

”

print “hello
sys. exit (1)

print “there”



hello

R sys.exit HAEENEH. MEGIK—A SystemExit 5. XEWEHE
PRa] IAE ERE IR AT sys. exit B, W Example 1-76 Jfi7xs.

1.13.6.2. Example 1-76. f#3X sys.exit i/
File: sys—exit—example—2. py

import sys

print “hello”

try:
sys. exit (1)
except SystemExit:
pass

print “there”

hello
there

R AES IR A B CiE R L AR VY (L an M BRIm i SCf) , AR PARE & —A 7
IBHACPEpREL” (exit handler), ‘EWAEREFR MM B8 R, W
Example 1-77 Ff7R.

1.13.6.3. Example 1-77. H—Fhi3k sys. exit AR A IE

File: sys—exitfunc—example-1. py

import sys

def exitfunc() :
print “world”

sys. exitfunc = exitfunc
print “hello”
sys. exit (1)

print “there” # never printed # A< print

hello
world



fF Python 2.0 LLJE, FRAJDIE atexit AELBRIRCIEM 2 ANIE HAbHH pg 5L

1.14. atexit EH:

(T 2. 0 A A BLE) atexit BEHRAVFURIEN— e A2 E ki f (B HIX 4
M), I8 R HOREAE AR s 28 L g F1 3 1.

P register BAZL, (HA] LK pREEM AL LKA, G0 Example 1-78 Pk,
PR AT LA INEE Z 125, IXEBEN exit PREUKI S BUE .

1.14.0.1. Example 1-78. {#f atexit &R
File: atexit—example—1. py
import atexit

def exit (*args):
print “exit”, args

# register two exit handler

atexit. register (exit)

atexit. register(exit, 1)

atexit. register(exit, “hello”, “world”)

exit (Chello’, ’world’)
exit (1,)
exit ()

AR ILSE —ANX sys. exitfunce )T ( hook ) [ Ta] Hds 2%,

1.15. time IR

tine HOHHRLT SEARELA - RANMMEL. & RETAE C BT
ClEEETEN

25 5 11 H AN 8] o] R R s T 55 8 (NS 25 I 8], 18 2 1970. 1.1 BIAE
SRR B Unix A%20), @& — DRI struct GSodl).

1.15. 1. SRIGHAETHIA]



Example 1-79 JEzs T U] time BEBRARI R[],
1.15. 1. 1. Example 1-79. /] time AREIRIREX A [A]
File: time—example-1. py

import time

now = time. time ()

print now, “seconds since”, time.gmtime(0) [:6]
print

print “or in other words:”

print ”— local time:”, time. localtime (now)
print “— utc:”, time. gmtime (now)

937758359. 77 seconds since (1970, 1, 1, 0, 0, 0)

or in other words:
- local time: (1999, 9, 19, 18, 25, 59, 6, 262, 1)
- ute: (1999, 9, 19, 16, 25, 59, 6, 262, 0)

localtime 1 gmtime R[IMSSCAHWHE, H, H, W, 2, &, 2, —
FHILKR, HOehe. Hh et — A DAL (A T4 dUn) UK & 5 A7 R

€, HIEEMNED, EWMAEN— G 0 AR IR, 1T H LHEZ FRE—
K.

1. 15. 2. Ry B [JEL % 00 45

PRm] DU FH bl (A 0L 257 BRI TR G o A 5F i, AN time B
LA T VF 2R UERL bR %L, W1 Example 1-80 k.

1.15.2.1. Example 1-80. ffH] time P AL A H
File: time—example—2. py

import time

now = time. localtime (time. time ())

print time.asctime (now)

print time. strftime ("%y/%m/%d %H:%M”, now)

print time. strftime ("%a %b %d”, now)
print time. strftime ("%c”, now)



print time.strftime ("%l %p”, now)
print time. strftime ("%Y—%m—%d %H:%M:%S %Z”, now)

# do it by hand...

year, month, day, hour, minute, second, weekday, yearday, daylight = now
print “%04d-%02d-%02d” % (year, month, day)

print “%02d:%02d:%02d” % (hour, minute, second)

print ("MON”, “TUE”, "WED”, “THU”, "FRI”, ”"SAT”, “SUN”) [weekday], yearday

Sun Oct 10 21:39:24 1999
99/10/10 21:39

Sun Oct 10

Sun Oct 10 21:39:24 1999
09 PM

1999-10-10 21:39:24 CEST
1999-10-10

21:39:24

SUN 283

1.15. 3. RFF4F B F 30 B Te] 3 5

P E ) time B E T strptime PREL, EMEHYS stritime #K.
Y AT R AR, IR AN IR TR %, a1 Example 1-81 FizR.

1.15.3. 1. Example 1-81. f#H] time.strptime PREAEHNTHTIE]

File: time—example—6. py
import time

# make sure we have a strptime function!
# N RE strptime
try:
strptime = time. strptime
except AttributeError:
from strptime import strptime

print strptime(”31 Nov 00”7, “%d %b %y”)
print strptime(”1 Jan 70 1:30pm”, “%d %b %y %I:%MW%p”)

HEERGN C FEFAL T AN AR B EE, time. strptime pRECA ] LLAEH].
SF T PRSI G, Example 1-82 $24E T — AN A58 2.

1.15.3.2. Example 1-82. strptime SEI



File: strptime. py

import re
import string

MONTHS — [”Jan”) //Feb //’ //Mar//’ //Apr//’ //May//’ ”Jun”’ //Jrul //’ //Aug//’
//Sep//’ //OCt//’ //NOV//’ //DeC//:I

SPEC = {
# map formatting code to a regular expression fragment
"%a”: 7 (?P<weekday>[a-z]+)”,
%A 7 (?P<weekday>[a-z]+) 7,
"%b”: 7 (?P<month>[a-z]+)”,
"%B”: 7 (?P<month>[a-z]+)”,
"%C”: 7 (?P<century>\d\d?)”,
"%d”: 7 (?P<day>\d\d?)”,
“%D” ;7 (?2P<month>\d\d?) / (?P<day>\d\d?) / (?P<year>\d\d) 7,
"%e”: 7 (?P<day>\d\d?)”,
"%h”: 7 (?P<month>[a-z]+)”,
"%H” 7 (?P<hour>\d\d?)”,
"%1”: 7 (?P<hour12>\d\d?)”,
"%i”: 7 (?P<yearday>\d\d?\d?)”,
“%m”: 7 (?P<month>\d\d?)”,
M7 7 (?P<minute>\d\d?)”,
“%p”: 7 (?P<ampm12>am|pm)”,
"%R” . 7 (?P<hour>\d\d?) : (?P<minute>\d\d?)”,
"%S” . 7 (?P<second>\d\d?)”,
"%T”: 7 (?P<hour>\d\d?) : (?P<minute>\d\d?) : (?P<second>\d\d?)”,
"%U” ;7 (?2P<week>\d\d) 7,
"%w” . 7 (?P<weekday>\d)”,
"W 7 (?P<weekday>\d\d)”,
"%y” 7 (?P<year>\d\d)”,
"%Y” . 7 (?P<year>\d\d\d\d)”,

” ” ” ”
%% "%

class TimeParser:
def  init  (self, format):
# convert strptime format string to regular expression
format = string. join(re. split (" (?:\s|%t|%n)+”, format))
pattern = []
try:
for spec in re.findall ("%\w|%%|
if specl[0] = "%":

”

, format) :



def

spec = SPEC[spec]
pattern. append (spec)

except KeyError:

raise ValueError, “unknown specificer: %s” % spec
self.pattern = re.compile(”(?i)” + string. join(pattern, ””))
match (self, daytime):
# match time string
match = self.pattern. match(daytime)
if not match:

raise ValueError, “format mismatch”
get = match. groupdict (). get
tm = [0] * 9
# extract date elements
y = get(“year”)

if y:
y = int(y)
if y < 68:
y = 2000 + y
elif y < 100:
y = 1900 + y
tm[0] =y
m = get ("month”)
if m:

if m in MONTHS:
m = MONTHS. index(m) + 1
tm[1] = int(m)
d = get(“day”)
if d: tm[2] = int(d)
# extract time elements
h = get ("hour”)

if h:
tm[3] = int(h)
else:
h = get ("hourl2”)
if h:
h = int(h)
if string. lower (get ("ampml12”, 7”)) == "pm”:
h=nh+ 12
tm[3] = h

m = get ("minute”)

if m: tm[4] = int(m)

s = get (“second”)

if s: tm[5] = int(s)

# ignore weekday/yearday for now



return tuple (tm)

def strptime(string, format="%a %b %d %H:%M:%S %Y”) :
return TimeParser (format).match(string)

”

if  name  =="  main
# try it out
import time
print strptime(”2000-12-20 01:02:03”, “%Y—%m—%d %H:%M:%S”)
print strptime (time.ctime (time. time()))

(2000, 12, 20, 1, 2, 3, 0, 0, 0)
(2000, 11, 15, 12, 30, 45, 0, 0, 0)

1. 15. 4. ¥t A(E

H I 1) T e e [m I TR R TR 5, /DR TR B I 2 Hu i /] (Tocal time)
k. RO R A AL 4T mktime PRER, U0 Example 1-83 Jfin.

1.15.4.1. Example 1-83. f#f] time MUK AR ) CLH 5 A it [R) 4 (&
0

File: time—example—3. py
import time

t0 = time. time ()
tm = time. localtime (t0)

print tm

print t0
print time.mktime (tm)

(1999, 9, 9, 0, 11, 8, 3, 252, 1)
936828668. 16
936828668. 0

H&, 1.5.2 MUCARMAMEFEREHEMLRER UTC B (Universal Time,
Coordinated: HEMREIA bR []) #4354 I B A PR ( Python FX MY JE)Z
C FEARAA L) . Example 1-84 #24L TiZpA# Y — Python SEHN, FRA

timegm .

1.15.4.2. Example 1-84. ¥4 UTC K [d) To4H %54 A i IA)E (B2%0)



File: time—example—4. py
import time

def d(y, m, d, days=(0, 31, 59, 90, 120, 151, 181, 212, 243, 273, 304, 334, 365) ) :
# map a date to the number of days from a reference point
return (((y - 1901)*1461)/4 + days[m-1] + d +
(m > 2 and not y % 4 and (y % 100 or not y % 400)) and 1))

def timegm(tm, epoch= d(1970,1,1)):
year, month, day, h, m, s = tm[:6]
assert year >= 1970
assert 1 <= month <= 12
return ( d(year, month, day) — epoch)*86400 + h*3600 + m*60 + s

t0 = time. time ()
time. gmtime (t0)

tm
print tm

print t0
print timegm (tm)

(1999, 9, 8, 22, 12, 12, 2, 251, 0)
936828732. 48
936828732

M 1.6 WRATTUR, calendar FEERERMET —ABAUHI ST calendar. timegm .
1.15.5. Timing fH3>%

time FEERT] LTI Python FEJFHISATIS ], W1 Example 1-85 Frow. ARWATLA
ME "wall time” (real world time), BYZ HEFERITR]” (VHFER) CPU Hf[a]).

1.15.5.1. Example 1-85. f#f] time AEHRPFINEE
File: time—example—5. py
import time

def procedure() :
time. sleep(2.5)

# measure process time



t0 = time. clock()
procedure ()
print time.clock() — t0, ”seconds process time”

# measure wall time

t0 = time. time ()

procedure ()

print time. time() - t0, “seconds wall time”

0.0 seconds process time
2.50903499126 seconds wall time

TFARPTA AR GRS ED S SRS RE IR o). — LR/ 48 b (WG Windows ),
clock BRI & B WAL 5 sh 21 RN (1) wall time.

BEREI TR RS RS2 IR AE LR geh, gl 30 et (R

: On many systems, it wraps around after just over 30 minutes.)

AHZ MW, timing R ( Windows R ARG T, G, &nf DL &P
ANFHAEZ B wall time.

1.16. types f&EHR

types FRERALE T ARUEMERE o 2 LT R KM%, U Example 1-86
Fios. Rl E R I AR 5. AR LU is SR A — AN Xt
ZIEAREE T A e ).

1.16.0.1. Example 1-86. {ffH types H&E3R

File: types—example—1. py
import types

def check (object) :
print object,

if type(object) is types. IntType:
print ”INTEGER”,

if type(object) is types.FloatType:
print “FLOAT”,

if type(object) is types.StringType:
print “STRING”,



if type(object) is types. ClassType:
print “CLASS”,

if type(object) is types. InstanceType:
print “INSTANCE”,

print

check (0)
check (0. 0)
check (“07)

class A:
pass

class B:
pass

check (A)
check (B)

AQ
B()

a
b

check (a)
check (b)

0 INTEGER

0.0 FLOAT

0 STRING

A CLASS

B CLASS

<A instance at 796960> INSTANCE
<B instance at 796990> INSTANCE

ERTA R HA MR, A 1S 2 —E. B — N RE g 5L
R R RS, ml DA N 2K issubclass fl isinstance BRZK.

types PR — IR GIA MG 2 R AT i RS, g i, A ZHES
WAL B RPN (ZER M FA B )

1.17. gc FHh

([3g, 2.0 KLUSHAS) ge BB T 2 A @RI b S s e 142 .



Python /51 FHCBORIREA A RHER S — A5 — DN Z R —A51H]
—HIHK, XK G

M2.0 JRITER, Python bfeflt T — ML AT, ERERS — B RIPT.
AW At R B S RS, P BRI Example 1-87 f
7.

PRI ge. collect pREORSRIAEHOMEE.  IXA pRBORS IR M B4 4 5501
X R NECE.

1.17.0. 1. Example 1-87. f¥f gc BEHUEEIEI T HBIR
File: gc—example—1. py
import gc

# create a simple object that links to itself
class Node:

def  init_  (self, name):
self. name = name
self. parent = None
self.children = []

def addchild(self, node):
node. parent = self
self. children. append (node)

def = repr (self):
return “<Node %s at %x>” % (repr (self.name), id(self))

# set up a self-referencing structure
root = Node ("monty”)

root. addchild (Node ("eric”))
root. addchild (Node (” john”))
root. addchild (Node ("michael”))

# remove our only reference
del root

print gc.collect(), “unreachable objects”
print gc.collect(), “unreachable objects”

12 unreachable objects



0 unreachable objects

R ARA E IR IR PP AN 2 B B ST B 454, AR LR ge. disable b
BOE B, RHIXANRECAS, Python M LAET =K 1.5.2 BB
R RRCAS AT

2. ELPRERIER

“"Now, imagine that your friend kept complaining that she didn’ t want to
visit you since she found it too hard to climb up the drain pipe, and you
kept telling her to use the friggin stairs like everyone else...”

- eff-bot, June 1998

2.1. W%

AFERGE TVFZAE Python FEf@rh] Z A ORI, 28R, FE KLY Python
FEFP A X SERE AR W] DA, AEAIRAS 234548 R AN D I 1],

2.1.1. 5K

fileinput FEBRR] LALEAREE fi] St o) AN R SCPE S AR, et 7 —4
T ER B, — MR for—in AL AT DM 3] — Dl 2 AN SRS
I 2.

Stringl0 ik (DAL cStringl0 BiBR, 05 —ANWASH) SEEl 74 LA
WAFRI SR G, URaT LIAEIR Z 5 H] StringlO X G 3 1) SCAF 3 4.

2.1.2. KA

UserDict , UserList , PAM UserString J&XF RV A @AY (1T )2 faj Bl 2.
WA )0, IR LEE 8 v DA 4Rk 1. IXAER TR B — AN TN g R AT
S AARME FR &SN 1 SR IR I s AR A H.

2.1.3. FEVIEEF

random FREERFEHL T —LEAF W BEHLEC 2L iss. whrandom BHLE LML, {H
TEVFIREIEE 2 A E R 5.



[!Feather ¥ : whrandom ZERRA 2.1 W AEHASZE:. 15 random #AL. ]
2. 1. 4. INEHEE

md5 A1 sha FHLH 115 %5 {5 Edrid ( cryptographically strong
message signatures , FTiHM “message digests”, 15 EfH2L).

crypt BEHRSZILT DES FEAIH ) . ZA HAE Unix &G N alH.
rotor FEHLERAL T TR INEE. A 2.4 PUE R A AT AARITE T .
[!Feather yI: 'CfEMCA 2.3 BFHIBIASCHRE, BUAERMEIZH AL 4. ]

2.2. fileinput AR

Ebmwtﬁﬂﬁﬁ%ﬁ%*ﬁﬁ%ﬁiﬁi#%Wﬁ,WEMWMZﬂ@T
K.

2.2.0.1. Example 2-1. f§H] fileinput ERIFIHR—AXCAAE
File: fileinput—example—1. py

import fileinput
import sys

for line in fileinput. input (“samples/sample. txt”) :
sys. stdout. write ("> 7)
sys. stdout. write (line)

—> We will perhaps eventually be writing only small
—> modules which are identified by name as they are
—> used to build larger ones, so that devices like
—> indentation, rather than delimiters, might become
—> feasible for expressing local structure in the

—> source language.

- — Donald E. Knuth, December 1974

PRTTUAE A fileinput BIHRISHUHIITHOCEE (neta information). H:
Hif0FE isfirstline , filename , lineno , #I Example 2-2 ff7x.

2.2.0.2. Example 2-2. f#f] fileinput HBitRibE LA CAE



File: fileinput—example—2. py

import fileinput
import glob
import string, sys

for line in fileinput. input (glob. glob (“samples/*. txt”)) :
if fileinput.isfirstline(): # first in a file?
sys. stderr. write ("— reading %s —\n” % fileinput. filename())

sys. stdout. write (str(fileinput. lineno()) + +
string. upper (line))

— reading samples\sample. txt —

1 WE WILL PERHAPS EVENTUALLY BE WRITING ONLY SMALL
2 MODULES WHICH ARE IDENTIFIED BY NAME AS THEY ARE
3 USED TO BUILD LARGER ONES, SO THAT DEVICES LIKE

4 INDENTATION, RATHER THAN DELIMITERS, MIGHT BECOME
5 FEASIBLE FOR EXPRESSING LOCAL STRUCTURE IN THE

6 SOURCE LANGUAGE.

7 — DONALD E. KNUTH, DECEMBER 1974

AR B E R . RSB inplace KT SHREN 1, 1Lk
g input PREL, ZAEHLATRMITF—Y). Example 2-3 IR TIXib

2.2.0.3. Example 2-3. {#f fileinput #H} CRLF Ak LF
File: fileinput—example—3. py
import fileinput, sys
for line in fileinput. input (inplace=1):
# convert Windows/DOS text files to Unix files
if line[-2:] == "\r\n”:

line = line[:-2] + "\n”

sys. stdout. write (line)

2.3. shutil fEiR

shutil SEHIRBESRAL S T L8 FRGISCARSCPE R KR 2. Example 2-4 HAf
M) copy BREUEIAT Unix K cp A A5 sUR b — A 30ft.

2.3.0.1. Example 2-4. f#f{ shutil BHHICH



File: shutil-example-1. py

import shutil
import os

for file in os.listdir(”.”):
if os.path. splitext(file) [1] == ".py”:
print file
shutil. copy (file, os.path. join("backup”, file))

aifc—example-1. py

anydbm—example—1. py
array—example—1. py

copytree FREH TREBIENHZEWN (5 cp —+ MHFED, 1M rmtree PREH T-M
BRIEANHEM (5 rm —r ). 41 Example 2-5 7R,

2.3.0.2. Example 2-5. f#FH shutil HEHEH]/ MR E M

File: shutil-example-2. py

import shutil
import os

SOURCE = ”“samples”
BACKUP = ”samples—bak”

# create a backup directory
shutil. copytree (SOURCE, BACKUP)

print os. listdir (BACKUP)

# remove it
shutil. rmtree (BACKUP)

print os. listdir (BACKUP)

[’ sample.wav’, ’sample. jpg’, ' sample.au’, ’sample.msg’, ’sample. tgz’,
Traceback (most recent call last):

File "shutil-example—2.py”, line 17, in ?

print os. listdir (BACKUP)
os. error: No such file or directory




2.4. tempfile it

Example 2-6 HJEZR[) tempfile HLHR FuVFRERIAH G i A% FRIFE — (K I IN SCAF
PALH.

2.4.0.1. Example 2-6. {#H tempfile EIREIEIE IS
File: tempfile—example-1. py

import tempfile
import os

tempfile = tempfile. mktemp ()
print “tempfile”, ”"=>", tempfile

file = open(tempfile, “wt+bh”)
file.write ("*” % 1000)

file. seek (0)

print len(file.read()), “bytes”
file. close()

try:
# must remove file when done
os. remove (tempfile)

except OSError:
pass

tempfile => C:\TEMP\ 160-1
1000 bytes

TemporaryFile pR#IZy ABIPIEAIEISCE4, FHATIF 30/, W Example 2-7
Pros. i B E S RZ SRR I B e IBR.  (FE Unix ', 0] CABIRR
—ANEF ISR, X SRR AR S A s, A A B, Xl
—NRFER I B EE SR S )

2.4.0.2. Example 2-7. f§H] tempfile HEIRFIT IS/

File: tempfile—example—2. py

import tempfile

file = tempfile. TemporaryFile ()



for i in range(100) :
file.write ("*” * 100)

file.close() # removes the file!

2.5. StringI0 fHEih

Example 2-8 J&7R T Stringl0 FEHMALH]. 5B T A LARE A I SCF
G (WAESTIE) . A2 K2 5 B R SCATX G (R 35 8wl LA e ok ik

2.5.0.1. Example 2-8. f#f] Stringl0 A\ NFEICHIEAAE
File: stringio—example—1. py
import StringlO

MESSAGE = “That man is depriving a village somewhere of a computer
scientist.”

file = StringlO. Stringl0 (MESSAGE)
print file.read()

That man is depriving a village somewhere of a computer scientist.

Stringl0 ZSEHL T WHISCAFRI R I A 7%, WAMES getvalue J7VEHIRIR
[Bl'E W5 R {H. Example 2-9 /R TIXAITE.

2.5.0.2. Example 2-9. f#f Stringl0 IR NFEXHBAANE
File: stringio—example—2. py

import StringlO

file = Stringl0. Stringl0()

file.write(“This man is no ordinary man. ”)
file.write(“This is Mr. F. G. Superman.”)

print file. getvalue()

This man is no ordinary man. This is Mr. F. G. Superman.

Stringl0 W LU FH B i Python MEREASIHIH, I Example 2-10 Fiom.



2.5.0.3. Example 2-10. {fH StringlO HLHeHER%H

File: stringio—example—3. py

import StringlO
import string, sys

stdout = sys. stdout

sys. stdout = file = Stringl0. Stringl0()
print 7”7

According to Gbaya folktales, trickery and guile
are the best ways to defeat the python, king of
snakes, which was hatched from a dragon at the
world’ s start. — National Geographic, May 1997

nnne

sys. stdout = stdout
print string. upper (file. getvalue())

ACCORDING TO GBAYA FOLKTALES, TRICKERY AND GUILE
ARE THE BEST WAYS TO DEFEAT THE PYTHON, KING OF
SNAKES, WHICH WAS HATCHED FROM A DRAGON AT THE
WORLD’ S START. —— NATIONAL GEOGRAPHIC, MAY 1997

2.6. cStringl0 BBt

cStringl0 J&=—ANAIEMIBEL, & StringlO WML, T TAE 7L
Stringl0O JEAAAR], (HAZEAR LI4k/K. Example 2-11 /R T c¢Stringl0
WL, RS a—1.

2.6.0.1. Example 2-11. {§ifH cStringl0O F¥3k

File: cstringio—example—1. py

import c¢StringlO

MESSAGE = “That man is depriving a village somewhere of a computer
scientist.”

file = ¢Stringl0. StringI0 (MESSAGE)



print file.read()

That man is depriving a village somewhere of a computer scientist.

KT AEARIACHS IS AT g b, AR [A] I ARE 3 AR Python |, AR AT AR —A>
N THAE eStringl0 An]HBEH StringlO A5 U1 Example 2-12 Fioi.

2.6.0.2. Example 2-12. J5iBZE Stringl0
File: cstringio—example—2. py
try:
import c¢StringlO
StringlO = cStringlO
except ImportError:
import StringlO

print StringlO

<module ’StringI0’ (built—in)>

2.7. mmap BBt

(2.0 H8E) mmap FEEREPLOL T HAE RGN AFWLS B 2082 1D, 40 Example 2-13
P, WS DX IR IR AT A R 7 B G 2R, (R 2 L S 1.

2.7.0.1. Example 2-13. {#F mmap #HEik
File: mmap—example—1. py

import mmap
import os

filename = “samples/sample. txt”

file = open(filename, “r+”)
os. path. getsize (filename)

size
data = mmap. mmap (file. fileno(), size)

# basics
print data



print len(data), size

# use slicing to read from the file

# AU R BBt
print repr(datal:10]), repr(datal:10])

# or use the standard file interface
# B bR SO I
print repr(data.read(10)), repr(data.read(10))

<mmap object at 008A2A10>
302 302

>We will pe’ ’We will pe’
>We will pe’ ’rhaps even’

fE Windows F, XANSCHZLARE RS ol SR FTHC v+, wt , B
“at ), A0 mmap 4 R

[lFeather V¥ : ZANMAK, a+ MAJEFEE AN, JRSCHA r+ Al wt]

Example 2-14 JE7s T AA7 WU XIS, AEAR 2 3t 07 e i n] AR 525 00 7 155
AL, QA IE AT AORMUEAR 7 15 3 434

2.7.0.2. Example 2-14. XJBIS X EHFRF 5 5 R IENIZRIE K
File: mmap—example—2. py

import mmap
import os, string, re

def mapfile(filename) :
file = open(filename, “r+”)
size = os.path. getsize (filename)
return mmap. mmap (file. fileno(), size)

data = mapfile(“samples/sample. txt”)

# search
index = data. find(“small”)
print index, repr(datalindex—5:index+15])

# regular expressions work too!
m = re.search(“small”, data)
print m. start(), m. group()



43 ’only small\015\012modules ’
43 small

2.8. UserDict fHEHR

UserDict BIHRALE T —ANATRR )78 (58 FIg X gt R AR
Python #f%%).

Example 2-15 J7s T — DGR T IR, SeVPRd 7R “n/+" #rdedt
TSR T SRR I8 PR AL

2.8.0.1. Example 2-15. {#F] UserDict &k

File: userdict—example—1. py
import UserDict
class FancyDict (UserDict. UserDict) :

def  init  (self, data = {}, skkw):
UserDict. UserDict. init  (self)
self.update (data)
self. update (kw)

def  add  (self, other):
dict = FancyDict (self. data)
dict. update (b)
return dict

1)
2)

FancyDict (a
= FancyDict (b

o
Il

on
|

print a + b

2.9. UserList it

UserList B E T —ANATRRINFIRE (FF9 Faxr Wz R )
Python F}2%).



7f Example 2-16 "1, Autolist SEHIRMBI—AEE P F) LTS, (HE RFIRIE
R AE Ay 7R I H

2.9.0.1. Example 2-16. {#F] UserList &k
File: userlist—example—1. py
import UserList
class AutoList (UserList. UserList):
def  setitem  (self, i, item):
if i == len(self.data):
self. data. append (item)
else:
self.datali] = item

list = AutoList()

for i in range(10) :
listli] =i

print list

[0, 1, 2, 3, 4, 5 6, 7, 8 9]

2.10. UserString HFiHt

(2.0 Hri4) UserString FERALS AN, UserString 1 MutableString . WY
FAREXFRAE AT BRI B, R R — TR, VRS SR e A B I AT
(BARR Rt aniE 7).

VER MutableString HAERFRARLE, VP2 ¥ Rl Y) R0 Bp BB L
. S BEAR XS R I A SR 100 B (0, R Sl A FH 455 £ R T 174 2 3 Bl
array fi3t. Example 2-17 B/~ 7T UserString AHbt.

2.10.0.1. Example 2-17. f#F] UserString fEIk

File: userstring—example—1. py
import UserString

class MyString (UserString. MutableString) :



def append(self, s):
self.data = self.data + s

def insert(self, index, s):
self.data = self.datalindex:] + s + self.datalindex: ]

def remove (self, s):
self.data = self. data. replace(s, ””)

file = open(”samples/book. txt”)
text = file. read()
file.close()

book = MyString(text)

for bird in [“gannet”, “robin”, “nuthatch”]:
book. remove (bird)

print book
C: The one without the !

P: The one without the —!!! They ve ALL got the !! It’s a
Standard British Bird, the , it’s in all the books!!!

2.11. traceback fEHR

Example 2-18 FE7/R T traceback HEHFLVFURAERE T HLFT BN 60 (1) PR R IR [H]
(Traceback) {5 &, AR H N AERE2S ¥, W1 Example 2-18 JiR.

2.11.0.1. Example 2-18. ffH traceback REITEIEREZIR[AIEZR

File: traceback—example—1. py

note! importing the traceback module messes up the
exception state, so you better do that here and not
in the exception handler

R FA traceback STHHIH I FHIRE, FrlA

Ioc i AR e i AL AR 3 Nz A

import traceback

H H H = =



try:

raise SyntaxError, “example”
except:

traceback. print_exc ()

Traceback (innermost last):
File “traceback—example-1.py”, line 7, in ?
SyntaxError: example

Example 2-19 ffi[] Stringl0 AEHCRER LR [FIE BUBE 77 # .
2.11.0.2. Example 2-19. {#f traceback BH¥ERESIR [FI(E B2 #3747 &

File: traceback—example—2. py

import traceback
import StringlO

try:
raise 10Error, “an i/o error occurred”
except:
fp = Stringl0. Stringl0()
traceback. print exc (file=fp)

message = fp. getvalue()
print “failure! the error was:”, repr(message)

failure! the error was: ’Traceback (innermost last):\012 File
”traceback—example—2.py”, line 5, in ?\012I0Error: an i/o error
occurred\012’

PR UIE ] extract tb BREGE ALEREZIR PG &, 52040055 5 B AR,
a1 Example 2-20 F7K.

2.11.0. 3. Example 2-20. {#F§ traceback Module #R%gHE Traceback X%

File: traceback—example—3. py

import traceback
import sys

def function():
raise 10Error, “an i/o error occurred”

try:



function ()
except:
info = sys. exc _info()
for file, lineno, function, text in traceback.extract tb(info[2]):
print file, ”“line”, lineno, “in”, function
print “=>7, repr(text)
print “sk %s: %s” % infol:2]

traceback—example-3.py line 8 in ?

=> ’function()’

traceback—example—3.py line 5 in function

=> "raise I0Error, ”“an i/o error occurred”’
** exceptions. IOError: an i/o error occurred

2.12. errno Fith

errno MiHE T Z ST SRS, el ENOENT ("HHiZHAL") LA
EPERM ("BURBAEA”) . et T — AW B NP 6 BC7 48 AR 1) - i
Example 2-21 JE7r T fa[f#i ] errno FRbk.

FERZIL R, 10Error 5 23R4 —ouocdl, A8 WA E AR AR AN
UL TR A ﬁﬂ%%ﬂﬁ?%%?[:/\ﬂﬂf]Eﬁ%%ﬁ%ftﬁ% R g A R RE AR 15 A
EESREE TS

2.12.0.1. Example 2-21. fff errno &Ik

File: errno—example—1. py
import errno

try:
fp = open(”no. such. file”)
except I0Error, (error, message):
if error == errno. ENOENT:
print “no such file”
elif error == errno. EPERM:
print “permission denied”
else:
print message

no such file



Example 2-22 48 7Y HAIE 1, Ak e IR T 4/ {4 errorcode
UL AR U B S 48K ( symbolic name ).

2.12.0.2. Example 2-22. fff errorcode Fift

File: errno—example—2. py
import errno

try:
fp = open(”no. such. file”)
except I0Error, (error, message):
print error, repr (message)
print errno. errorcodelerror]

# 2 No such file or directory’
# ENOENT

2.13. getopt Ktk

getopt FLHALE T4l Ay AT R DU 80 s 5k, & n] LA 2 Pk =X i ik
Iji. U Example 2-23 Fi7k.

Hrbs 2 A2 8dEE TRV g S e XA EINE 5 () EHXiEA
EIRAL AT BN S HL

2.13.0.1. Example 2-23. f#H getopt &k
File: getopt—example—1. py

import getopt
import sys

# simulate command—line invocation
# B 1T S
sys.argv = [“myscript.py”, 7-17, 7-d”, “directory”, ”“filename”]

# process options
# b HE IR
opts, args = getopt. getopt (sys.argv[l:], ”“1d:”)

long = 0
directory = None



for o, v in opts:
if o == "-1":
long =1
elif o == 7-d”:
directory = v
print “long”, ”=", long
print “directory”, ”=", directory
print “arguments”, “=", args

long =1
directory = directory
arguments = [’ filename’ ]

N Tk getopt EFHRKMILET, W Example 2-24 Jfiw, fhidh—AMHIRIEDI
IR 3 MSH R DEIMAUES () 4R, WAEBIT D
LSpIIE S

2.13.0.2. Example 2-24. fff getopt HHALFR-KLEIR
File: getopt—example—2. py

import getopt
import sys

# simulate command-line invocation
# BT S
sys.argv = [“myscript.py”, “—echo”, “——printer”, “1p01”, “message”]

”

opts, args = getopt. getopt (sys.argv[l:], “ep:”, [“echo”, “printer="])

# process options
B AT

echo = 0

printer = None

for o, v in opts:
if o in ("—e”, "—echo”):
echo = 1
elif o in ("-p”, “—printer”):
printer = v

”_n”

print “echo”, ”=", echo
”

print “printer”, ”=", printer



print “arguments”, “=", args

echo = 1

printer = 1p01

arguments = [ message’ ]

[!Feather ¥¥: FRAGIEANZFH AR, WTULHOK F:
myscript. py —e —p 1p0l message

myscript. py ——echo —printer=1p01 message

]

2.14. getpass FEER

getpass BEHRPEME T P& L RINEM AT PRI AWM 77L. W Example 2-25
P,

getpass (prompt) & EI/RPERTFRIE, RS biSE b, AR A EEECE .
RN SEAM, A ERHITEH “Password:

getuser ) FAFHUHETH 4, WERATRERE.
2.14.0.1. Example 2-25. {#F] getpass &R
File: getpass—example—1. py

import getpass

usr = getpass. getuser ()

pwd = getpass. getpass (“enter password for user %s: 7 % usr)
print usr, pwd

enter password for user mulder:
mulder trustnol

2.15. glob F&ik

glob M2 e MU el AL AN SO E A2 810, AT Unix shell AHA.



KB AOBCRIE N RAGA AL, HEE . 25 () DA E0E 2 AN 71,
W5 (7 ) VLECHAS AT AR T DU 5 6 5ok de e w4, il [0-9]
PRE—ADET. HAPTA P AR ENIA S,

glob (pattern) R[FWE 4y @B PTH XIMFEK. Example 2-26 /R T'E
(1 FE.

2.15.0.1. Example 2-26. ] glob #Hk
File: glob—example—1. py
import glob

for file in glob. glob(“samples/*. jpg”) :
print file

samples/sample. jpg

FEEXER glob R[FISEHEEKIES, XL os. listdir PREUAIE. glob FH5E
FAEA T fnmatch ARBRR 5 AR A ULAL.

2.16. fnmatch ik

fomatch FEHAE PR AORICHL CF44. G Example 2-27 Fioi.

i TEVEF Unix shell WHETERIAOAHRE. 25 (x ) VLECEABE 2 F4F,
W45 (2 ) VCHCEANFRF. AR nT DMEH 5565 kg e 7 a H, #lan [0-9]
RFE—ANET. HABPTE PR8I e 1A 5.

2.16.0.1. Example 2-27. {¥f] fnmatch FEHRILHEI S

File: fnmatch—example—1. py

import fnmatch
import os

for file in os. listdir (“samples”):
if fnmatch. fnmatch(file, ”*. jpg”):
print file

sample. jpg



Example 2-28 Hif#] translate BRECAT LK — AN SCAF DT R R #e 4 oh 1 K0k
2.

2.16.0.2. Example 2-28. {ffH fnmatch AR 1EN)FRIEF

File: fnmatch—example—2. py

import fnmatch
import os, re

pattern = fnmatch. translate ("*. jpg”)
for file in os. listdir (“samples”):
if re.match(pattern, file):
print file

print 7 (pattern was %s)” % pattern

sample. jpg
(pattern was . *\. jpg$)

glob Ml find BIHAENHATH fomatch BIHRSLIL.

2.17. random AR

”Anyone who considers arithmetical methods of producing random digits is,
of course, in a state of sin.”
— John von Neumann, 1951

random FEERAL T VE 2 BH LA E it

FEARBENIE A gs GE T Wichmann 1 Hill, 1982 [W3%ia & Hie) v DL
RZ J7U5i], W Example 2-29 Fiok.

2.17.0.1. Example 2-29. f¥F random #ERIRBRENIEF

File: random—example—1. py
import random

for i in range(5):



# random float: 0.0 <= number < 1.0
print random. random(),

# random float: 10 <= number < 20
print random. uniform(10, 20),

# random integer: 100 <= number <= 1000
print random. randint (100, 1000),

# random integer: even numbers in 100 <= number < 1000
print random. randrange (100, 1000, 2)

0. 946842713956 19. 5910069381 709 172
0. 573613195398 16. 2758417025 407 120
0.363241598013 16. 8079747714 916 580
0.602115173978 18. 386796935 531 774
0. 526767588533 18. 0783794596 223 344

VERGXHLN randint pRECa) DURIEI B, i AR e ORI )N B A
BT AT e ORI AT W] REIR (] 1 FRE.

Example 2-30 @/~ T choice BREL, ‘& HRMN—IFHHE 3 —ABEHLIH .
BT TR, Jod, BLUAHARRA CAR, B .

2.17.0.2. Example 2-30. ffF random &M F5IE H BEALIR
File: random—example—2. py

import random

# random choice from a list

for i in range(5):
print random. choice([1, 2, 3, 5, 9])

— O~ W N

£ 2.0 KUUERCAK, shuffle ¥l U FHTEL PRI AZ (Hatie 4
—NZFNR BN AHES) . Example 2-31 FEZR T WA LE IHRRA o S B2 R 54

2.17.0.3. Example 2-31. f#f random #EHLFTHEL,—E|H



File: random—example—4. py
import random

try:
# available in 2.0 and later
shuffle = random. shuffle
except AttributeError:
def shuffle(x):
for i in xrange(len(x)-1, 0, —-1):
# pick an element in x[:i+1] with which to exchange x[i]
j = int (random. random() * (i+1))

x[i], x[j] = x[j], x[i]
cards = range (52)
shuffle (cards)
myhand = cards[:5]
print myhand
[4, 8, 40, 12, 30]

random BEHLALE T AR E 0 A (RIBEHL L e i KL, Example 2-32 ] T
gauss () pRSOR AR B AL iy 1 23 R AT BE LA 7

2.17.0.4. Example 2-32. {¥F] random Hi¥rA: B i 4 Ao BEHLEL

File: random—example—3. py
import random
histogram = [0] * 20

# calculate histogram for gaussian
# noise, using average=b, stddev=1
for i in range(1000) :
i = int (random. gauss (5, 1) * 2)
histogram[i] = histogram[i] + 1

# print the histogram
m = max (histogram)
for v in histogram:
print “*” % (v * 50 / m)
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YRATUALE Python Library Reference $&FHE 2 )T AR1H 52 43 A1 BEAL A Bty R
15 B

R R B B LS P28 DN . SRS T Rt
CL 5T, HUnBE, BN, ARG LSRR G 2
i

2.18. whrandom Hibk

BOAVBEPILAE 2.1 SRRSO, R T. WAL random 1UBE

— Feather

Example 2-33 &7~ T whrandom , ‘E#4t T —MABENIEE K ZS. GET
Wichmann A1 Hill, 1982 MM #iaH ). BRAMRTFEAILZRENZ N E
gy (N2 R ), EAT ] random FRERACEE.

2.18.0. 1. Example 2-33. ¥ whrandom A&k
File: whrandom—example—1. py
import whrandom

# same as random

print whrandom. random ()

print whrandom. choice([1, 2, 3, 5, 9])
print whrandom. uniform(10, 20)

print whrandom. randint (100, 1000)

0.113412062346



1
16. 8778954689
799

Example 2-34 JE/~ T WHAE ] whrandom FESZIA15E 2 AN E i ds.
2.18.0.2. Example 2-34. {#F] whrandom BEEREIEZABENLA AR

File: whrandom—example—2. py
import whrandom

# initialize all generators with the same seed
randl = whrandom. whrandom (4, 7, 11)
rand2 = whrandom. whrandom (4, 7, 11)
rand3 = whrandom. whrandom (4, 7, 11)

for i in range(5):
print randl.random(), rand2.random(), rand3.random()

0. 123993532536 0. 123993532536 0. 123993532536
0. 180951499518 0. 180951499518 0. 180951499518
0.291924111809 0.291924111809 0.291924111809
0. 952048889363 0. 952048889363 0. 952048889363
0. 969794283643 0. 969794283643 0. 969794283643

2.19. md5 FEHR

md5 (Message-Digest Algorithm 5) b FvH5EAE E % 3 (5 BE) .

md5 FVETEE AN ALY 128 4755 30, X EEAE W RN PR R SEANFEIR), B
2AWEATRE AN nd5 HANE. WEiEul, 4w — mdd %3, LT
WA REFRB AN FR RN LS ILAIA. Example 2-35 JEoR T a0l fif
md5 AR,

2.19.0.1. Example 2-35. {ffH md5 iR

File: md5—example—1. py

import mdb

hash = md5. new ()
hash. update (“spam, spam, and eggs”)



print repr (hash. digest())
> L\005J\243\266\355\243u \305r\203\267\020F\303’

TE R RS I — A R AT . Example 2-36 &7~ T W3k —A4+
INHEHIEL base64 il K F 45 .

2.19.0.2. Example 2-36. {ff] md5 #EERIKETAHHIEK base64 RS md5
&

File: mdb—example—2. py

import mdb
import string
import base64

hash = md5. new ()
hash. update (“spam, spam, and eggs”)

value = hash. digest ()

print hash. hexdigest ()

# before 2.0, the above can be written as
BAE 2.0 /7, MAENIZS:

# print string. join(map (lambda v: “%02x” % ord(v), value), ””)
print base64. encodestring (value)

4c054aa3bb6eda37560c57283b71046¢3
TAVKo7bto3VgxXKDtxBGww==

Example 2-37 J7s T WHAEH] md5 A6 AR AR I 4 1) ik g W 2 ) B ik (A
REFATTRE AT 121X BT BEA L 7 Bl iy R ) ) L)

2.19.0.3. Example 2-37. {f/] mdb AEERSRALEE 04K I%E 5N A KA

File: mdb—example-3. py

import mdb
import string, random

def getchallenge():
# generate a 16-byte long random string. (note that the built-
# in pseudo—random generator uses a 24-bit seed, so this is not
# as good as it may seem...)



# AR 16 A RKMBENLART R, RN O BaLAE A%

# IR 24 AL (seed), BT LAIX HUIXHE ] IFANEE.

challenge = map (lambda i: chr (random. randint (0, 255)), range(16))
return string. join(challenge, ””)

def getresponse (password, challenge) :
# calculate combined digest for password and challenge
# T ESE ISR (chal lenge) BG83
m = md5. new ()
m. update (password)
m. update (challenge)
return m. digest ()

#
# server/client communication

B OS5 d/ % I

client connects. server issues challenge.

# 1.
# 1. RB)|umiERE, Meg4s kA (chal lenge)
print “client:”, “connect”
challenge = getchallenge ()

print “server:”, repr(challenge)

# 2. client combines password and challenge, and calculates
# the response.

# 2. it SR E RS AT (chal Lenge) A& )5 1% SC

client response = getresponse (“trustnol”, challenge)

print “client:”, repr(client response)

# 3. server does the same, and compares the result with the

# client response. the result is a safe login in which the
# password is never sent across the communication channel.

# 3. S5 FIREIER, AR)E PR A R 5 b iR (A
# IR SOV Gl IR R B AR TR WS AR

server response = getresponse (“trustnol”, challenge)

if server response == client response:
. ” ” ” . ”
print “server:”, “login ok



client: connect

server: ~ \334\352\227Z#\272\273\212KG\330\265\032>\3110’
client: ”17\305\240-x\245\237\035\225A\254\233\337\225\001”
server: login ok

Example 2-38 $&fit T md5 (1), fxnf DUE I bc s SOk AEre 2 &7
9 20 A el A b gz 2 (2 9).

2.19.0.4. Example 2-38. ffiH] md5 HRIKBEHIEEENE

File: mdb—example—4. py

import mdb
import array

class HMAC MD5:
# keyed mdb message authentication

def  init  (self, key):
if len(key) > 64:
key = mdb. new(key). digest ()
ipad = array.array ("B”, [0x36] * 64)
opad = array. array ("B”, [0x5C] * 64)
for i in range (len(key)):
ipad[i] = ipad[i] = ord(key[il)
opad[i] = opad[li] =~ ord(key[i])
self. ipad = md5. md5 (ipad. tostring())
self. opad = md5. md5 (opad. tostring())

def digest(self, data):
ipad = self. ipad. copy ()
opad = self. opad. copy ()
ipad. update (data)
opad. update (ipad. digest ())
return opad. digest ()

#
# simulate server end

# LU IR 55 4 b

key = “this should be a well-kept secret”
message = open (“samples/sample. txt”). read()

signature = HMAC MD5 (key). digest (message)



# (send message and signature across a public network)

# (4R i 2% AR A2 44)

#
# simulate client end

BELRL 7 Ui
key = “this should be a well-kept secret”

client signature = HMAC MD5 (key). digest (message)

if client signature == signature:
print “this is the original message:”
print
print message

else:

print “someone has modified the message!!!”

copy JTIES AN BT GRS — AN ( snapshot ). X SUVFIRTISE U5
R4y B SCHEE (1 Example 2-38 H1[f) padded key).

ZEVEI M HIE S HHAC-MD5 : Keyed-MD5 for Message Authentication
( http://www. research. ibm. com/security/draft-ietf-ipsec—hmac—md5-00. t
xt ) by Krawczyk, #{IiAth.

T N P BEALA a0 I g 5 0P AEIE. T/,

2.20. sha &I

sha FEHALAE T oFEAR B E CE SO 5 R 77k, W Example 2-39 Fivs. B
5 md5 B, (HAERTI A 160 f12544.

2.20.0.1. Example 2-39. ¥ sha ik
File: sha—example-1. py
import sha

hash = sha. new()
hash. update (“spam, spam, and eggs”)

print repr (hash. digest())



print hash. hexdigest ()

>\321\333\003\0261\331\272-3j\303\247\240\345\343Tvq\364\346\311’
d1db031649d9ba2d6ac3a7a0ebe3b47671f4e6c9

KT sha WIXHAEH], EZH nd5 HAIET

2.21. crypt Fith

(nJig, HHT Unix) crypt BEHSZHLT Hum ) DES %, Unix RGAEHIXA
I EERAFAF R, XA E Rt RS 2 ix AL iS5 i s .

Example 2-40 JE/r T W[ crypt. crypt SKRINE— D2, RS salt
HEERREIEHRE L, XHN salt B BENLERE. IR OR ] LAy,
JREAS T R ORAE N2 G 7 5 T

2.21.0.1. Example 2-40. {#H crypt #ik

File: crypt—example—1. py

import crypt

import random, string

def getsalt(chars = string. letters + string.digits):
# generate a random 2-character ' salt’

# A BENL 2 F5F  salt’

return random. choice (chars) + random. choice (chars)
print crypt. crypt ("bananas”, getsalt())
> py8UGri jmal j6’
AR, TR A RN R, IO 5 A R AT LA K
salt BIm]. Wit PRI )G A5 R ULEE, A4St 2 (E 6. Example
2-41 A pwd AR IREL LA B0 5 2 b
2.21.0.2. Example 2-41. ¥ crypt R G4HAE

File: crypt—example—2. py

import pwd, crypt



def login(user, password):
“Check if user would be able to log in using password”
try:

pwl = pwd. getpwnam (user) [1]
pw2 = crypt. crypt (password, pwl[:2])
return pwl == pw2
except KeyError:
return 0 # no such user

. ” ”
user = raw input (“username:”)
. ” ”
password = raw input ("password:”)

if login(user, password):
print “welcome”, user
else:
print “login failed”

R HASCHUGUE R RIS 200 md5 Bi—y,

2.22. rotor AEBR

XA 2.3 WAL, 2.4 IR T. DBEABRINEFIEA 24

— Feather

(A[i%) rotor FEBRSZHL T —/NRIEAINZEEL. W1 Example 2-42 Fizs. ‘&1
HELT WWIT Enigma engine.

2.22.0.1. Example 2-42. {# rotor ik

File: rotor—example—1. py
import rotor

SECRET KEY = ”spam”
MESSAGE = “the holy grail”

r = rotor. newrotor (SECRET KEY)

encoded message = r.encrypt (MESSAGE)
decoded message = r.decrypt (encoded message)



print “original:”, repr (MESSAGE)
print “encoded message:”, repr(encoded message)
print “decoded message:”, repr(decoded message)

original: ’the holy grail’
encoded message: *\227\271\244\015\305sw\3340\337\252\237\340U°
decoded message: ’the holy grail’

2.23. zlib fEIR

(AJ3E) zlib BEHRCA 7z1ib” H4aeftschr. (XFhEYA 7152 “deflate”.)

Example 2-43 JE/8 T Wi/ compress Fl decompress PRI FATHES
.

2.23.0.1. Example 2-43. fff zlib ERIE4EFRTH
File: zlib—example-1. py

import zlib

MESSAGE = “life of brian”

compressed message = zlib. compress (MESSAGE)
decompressed message = z1lib. decompress (compressed message)

print “original:”, repr (MESSAGE)
print “compressed message:”, repr (compressed message)
print “decompressed message:”, repr (decompressed message)

original: ’life of brian’
compressed message:

> x\234\313\311LKU\3100SH*\312L\314\003\000!\010\004\302’
decompressed message: ’life of brian’

2.23.0.2. Example 2-44. {ff z1lib MBIRIEGELANARRZREI M4
File: zlib—example-2. py

import zlib
import glob



for file in glob. glob(“samples/*”) :

indata = open(file, “rb”).read()
outdata = z1lib. compress(indata, zlib.Z BEST COMPRESSION)

print file, len(indata), “=>", len(outdata),
print “%d%%” % (len(outdata) * 100 / len(indata))

samples\sample. au 1676 => 1109 66%
samples\sample. gz 42 => 51 121%
samples\sample. htm 186 => 135 72%
samples\sample. ini 246 => 190 77%
samples\sample. jpg 4762 => 4632 97%
samples\sample. msg 450 => 275 61%
samples\sample. sgm 430 => 321 74%
samples\sample. tar 10240 => 125 1%
samples\sample. tgz 155 => 159 102%
samples\sample. txt 302 => 220 72%
samples\sample. wav 13260 => 10992 82%

Rt AT DA SIS 3 P 4 Bl s A 84, 40 Example 2-45 Jow.
2.23.0.3. Example 2-45. {¥F] zlib FEHUEE4a7

File: zlib—example-3. py

import zlib

encoder = zlib. compressobj()

data = encoder. compress (“1ife”)

data = data + encoder. compress (” of ”)

data = data + encoder. compress (“brian”)
data = data + encoder. flush()

print repr (data)
print repr(zlib. decompress(data))

> x\234\313\311LKU\3100SH*\312L\314\003\000!\010\004\302’
>life of brian’

Example 2-46 JEARRYNT RERLR] T KLU B IIEH, SEHL T L3 fF
XPRINITTE, AL AU 28 SO B i



2.23.0.4. Example 2-46. 45 B45 3C4V5 1 77 20

File: zlib—example—4. py

import zlib
import string, StringlO

class ZiplnputStream:

def

def

def

def

init (self, file):
self.file = file
self. rewind()

~_rewind(self):

self.zip = zlib. decompressobj()

self.pos = 0 # position in zipped stream
self.offset = 0 # position in unzipped stream
self.data = 7"

~ _fill(self, bytes):
if self.zip:
# read until we have enough bytes in the buffer
while not bytes or len(self.data) < bytes:
self. file. seek(self. pos)
data = self. file. read(16384)
if not data:
self.data = self.data + self.zip. flush()
self.zip = None # no more data
break
self.pos = self.pos + len(data)
self.data = self.data + self.zip. decompress(data)

seek (self, offset, whence=0):

if whence ==

position = offset
elif whence == 1:

position = self. offset + offset
else:

raise 10Error, “Illegal argument”
if position < self. offset:
raise 10Error, “Cannot seek backwards”

# skip forward, in 16k blocks
while position > self.offset:



if not self.read(min(position — self.offset, 16384)):
break

def tell (self):
return self. offset

def read(self, bytes = 0):
self.  fill(bytes)
if bytes:
data = self.datal:bytes]
self.data = self.datal[bytes:]
else:
data = self. data
self.data = 7”7
self. offset = self.offset + len(data)
return data

def readline(self):

# make sure we have an entire line

while self.zip and “\n” not in self.data:
self. fill(len(self.data) + 512)

i = string. find(self.data, “\n”) + 1

if 1 <= 0:
return self. read()

return self. read(i)

def readlines(self):

lines = []
while 1:
s = self.readline()
if not s:
break

lines. append(s)
return lines

#
# try it out

data = open(”“samples/sample. txt”). read()
data = zlib. compress(data)

file = ZipInputStream(Stringl0. StringlO(data))
for line in file.readlines():
print line[:—1]



We will perhaps eventually be writing only small
modules which are identified by name as they are
used to build larger ones, so that devices like
indentation, rather than delimiters, might become
feasible for expressing local structure in the
source language.

— Donald E. Knuth, December 1974

2.24. code R

code BB T — L& THRLIUbRHEAZ TLARRE AT (1 PR AL

compile command 5 M compile PREAT HAAMLL, (HE Sl kiR RE /R AL
B E—A5E Y Python H4).

fE Example 2-47 ™, FAT—A7 AT — DR, ko8 UG ST TS
XSS (code object). FEFFAUISAIT

(

a

-

w o=l

)

print a
HEENRARNMBNES 2 NG, JoH RS AE iE g 1 52 k.
2.24.0.1. Example 2-47. {#F] code MR IFIER]

File: code—example-1. py

import code
import string

#

SCRIPT = [
"a = (7,
RS
" 97
’ g7



nn

script =

for line in SCRIPT:
script = script + line + "\n”
co = code. compile command(script, “<stdin>”, “exec”)
if co:
# got a complete statement. execute it!
print 7-"%40
print script,
print 7-"%40

exec co
script = 77
a= (
1,
2,
3
)
print a
1, 2, 3)

InteractiveConsole ZRSZHL T — N HYEHI G, FAUMRIEEIN Python MR #S
A H .

i E T LOEiES I (H 30 R EA N —147) 88 sl 0 CAA 2 i i

H push J735) . BRUAER N raw input PREL  WIERARAEAS FH 5 /NN bR

B, proa] LS AR R 2 R 30X 7125, Example 2-48 JE78 T Ufa[fii ] code
PELRORAR A AL B AR RE 25

2.24.0.2. Example 2-48. fH code BRI HEREZS

File: code—example—2. py
import code

console = code. InteractiveConsole ()
console. interact ()

Python 1.5.2



Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam
(InteractiveConsole)

>>> a = (
1,
2,
. 3
cee )
>>> print a
1, 2, 3)

Example 2-49 HJIAE L T —A keyboard pR%L. ‘& RVMRIERETFH T34
HIAS H R R A

2.24.0.3. Example 2-49. ffH code #EIRSLZHL{HHLK] Debugging

File: code—example-3. py

def keyboard (banner=None) :
import code, sys

# use exception trick to pick up the current frame
try:

raise None
except:

frame = sys. exc info() [2].tb frame. f back

# evaluate commands in current namespace
namespace = frame.f globals. copy ()
namespace. update (frame. f locals)

code. interact (banner=banner, local=namespace)

def func():
print “START”
a =10
keyboard ()
print “END”

func ()

START

Python 1.5.2

Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam
(InteractiveConsole)

>>> print a



10

>>> print keyboard

{function keyboard at 9032c8>
Y/

END

3. ZIENIHIE

"Well, since you last asked us to stop, this thread has moved from

discussing languages suitable for professional programmers via
accidental users to computer—phobic users. A few more iterations can make
this thread really interesting...”

— eff-bot, June 1996

3.1. %

AREREAGBE Python MRS b TP LI R SCRpf B, T R R S T R B
FEn IR, ARREAE L8 Python iR Al .

REIRMTE T2 Unix F Windows I THATAMBEERE A SR
3.1.1. &

PAT Python FEFPMIMIG, 2 MO TR 1) N HATIN. 30 TR 4k
AT I3RS, eR BRI Ph 2 5 Pl N A A BIURE 1K 55— B 40

A LRE, URIRE AT AR RN AR BE 2 ME 55, RN ERRE AT e B A .
It LA AT DUAE — SR SR O, 51 1o el ) P9 7.

T ARAIE P AN ERFE BT LA R B U5 1) #H R R 9 38855, Python T global
interpreter lock (£/fFFE#HAE) . LER—R A 0] g7 — PNEFEPAT
Python f%6i5; Python SEfr [ A S HuAE— BUAR K6 I [a] f5 D13 21 R AN 2R FE 44
17, BCESERE —ANERFERAT — DT ZE N ) 4R (B &S pl il socket (&%
PEHE, BRSO )

SR B EIF A RERE SRR P . 2SR Sl Uy A e =~ 5
BORH RS BIILL R A

def getitem(key):
item = cache. get (key)



if item is None:
# not in cache; create a new one
item = create new item(key)
cachelkey] = item

return item

WRANE AR SE 5 A A key X getitem 775, IABMIR
nlae s FEAHFRIMZEOHH IR create_new item . K2 WM EIXFEALAA ),
{EAE R Le i 2 3 80™ F AR,

ANEVRATUAE R Tock objects KA ERE. —NEFEHGEIHA —A Tock
object , IXFEHLAT AR EEAIZ] WA —ANERREHAT getitem AL

3.1.2. #FE

FERZ ARG, FMRIFAAEE A S NLFE (process ) WHAT. ATl
REAE shell FPEEA T BT IEAE S PR FER AT — M2/ /L. Python fu
VRURAE A A AT AR R P

REZMFEARRBOETL os BIPUE X, MRNBIESI B 1.4.4 P .

3.2. threading BBt

(n]i%) threading MBIt NZRFEFRUL T —/ N mgiFe M, W Example 3-1 PR, B
PH Java [LFESZIL. AR thread BIERAHIE], H A VREE G IFARERE S
HIFTEREZR AU E .

R TF LK Thread 2%, € XUf run J7vk, minl DAAEE— AN,
BB 0% R I — Ak 2 A8, ARG start J7vk. IXFEREAN ST
run FIEARIZATE S H I TR .

3.2.0.1. Example 3-1. {#H] threading &k

File: threading—example—1. py

import threading
import time, random

class Counter:
def  init  (self):
self. lock = threading. Lock()



self.value = 0

def increment (self) :
self. lock. acquire() # critical section
self.value = value = self.value + 1
self. lock. release ()
return value

counter = Counter ()

class Worker (threading. Thread) :

def run(self):
for i in range (10) :
# pretend we’ re doing something that takes 10?00 ms
= counter. increment () # increment global counter
time. sleep (random. randint (10, 100) / 1000.0)
print self.getName(), ”“— task”, i, “finished”, value

value

#
B try it

for i in range(10) :
Worker (). start() # start a worker

Thread-1 — task
Thread-3 —— task
Thread-7 —— task
Thread-1 — task
Thread-4 — task
finished 5

Thread-8 —— task
finished 6

Thread-6 — task
Thread-4 — task
Thread-9 — task

O = O O O

9
9
9

Example 3-1 ff/H T

(critical section)

RuJBEAXEIE 100,

finished 1
finished 3
finished 8
finished 7
Thread-5 —— task 0 finished 4

Thread-6 — task 0 finished 9

finished 98
finished 99
finished 100

Lock X% FRAEA)R Counter %% HAIE R IX
. WM T acquire 1 release iEfi, JB4 Counter




3.3. Queue TR

Queue FEHRAL T —ANERFRZ MBS (queue) SEBE, 41 Example 3-2 Friw.
PR0] DU ke AE 2 N R B 22 4 ) ) N 652

3.3.0.1. Example 3-2. {#/H Queue bR
File: queue—example—1. py

import threading
import Queue
import time, random

WORKERS = 2
class Worker (threading. Thread) :

def  init  (self, queue):
self. queue = queue
threading. Thread.  init  (self)

def run(self):
while 1:
item = self.  queue. get()
if item is None:
break # reached end of queue

# pretend we’ re doing something that takes 10?00 ms
time. sleep (random. randint (10, 100) / 1000.0)

print “task”, item, “finished”

#
# try it

queue = Queue. Queue (0)

for i in range (WORKERS) :
Worker (queue). start () # start a worker

for i in range(10) :
queue. put (i)

for i in range (WORKERS) :



queue. put (None) # add end-of—queue markers

task 1 finished
task 0 finished
task 3 finished
task 2 finished
task 4 finished
task 5 finished
task 7 finished
task 6 finished
task 9 finished
task 8 finished

Example 3-3 J@7~ 1 Wil FRAGIBAZI I/, G BAZNE T, A4 40 3 2678
(producer threads) #FHZE, ZEFFITH g E (pop off).

3.3.0.2. Example 3-3. fHFHFRHIK/IMK Queue PEBR
File: queue—example—2. py

import threading
import Queue

import time, random
WORKERS = 2
class Worker (threading. Thread) :

def  init  (self, queue):
self.  queue = queue
threading. Thread.  init  (self)

def run(self):
while 1:
item = self.  queue. get()
if item is None:
break # reached end of queue

# pretend we’ re doing something that takes 10?00 ms
time. sleep (random. randint (10, 100) / 1000.0)

print “task”, item, “finished”



# run with limited queue
queue = Queue. Queue (3)

for i in range (WORKERS) :
Worker (queue). start () # start a worker

for item in range (10):
print “push”, item
queue. put (item)

for i in range (WORKERS) :
queue. put (None) # add end-of—queue markers

push 0
push 1
push 2
push 3
push 4
push 5
task 0 finished
push 6
task 1 finished
push 7
task 2 finished
push 8
task 3 finished
push 9
task 4 finished
task 6 finished
task 5 finished
task 7 finished
task 9 finished
task 8 finished

PRAT LA R AR Queue FERABE AT 4. Example 3-4 AIMIER T —AH
PP LIING). B A TudAE NS E, T AN R R R
Sk (BUE ML) .

3.3.0.3. Example 3-4. ff/H Queue HEHSZINL LRSI

File: queue—example—3. py

import Queue
import bisect



Empty = Queue. Empty

class PriorityQueue (Queue. Queue) :
"Thread—-safe priority queue”

def put(self, item):
# insert in order
bisect. insort (self. queue, item)

#
# try it

queue = PriorityQueue (0)

# add items out of order
queue. put ((20, “second”))
queue. put ((10, “first”))
queue. put ((30, “third”))

# print queue contents
try:
while 1:
print queue. get nowait ()
except Empty:
pass

third
second
first

Example 3-5 JE/n T —/NAEIRIIHERE (stack) SEEL CKREWIN, SkHHSE, 1m
ek n, SkEsnd) .

3.3.0.4. Example 3-5. f#H Queue FEIRSZIL—/HELR
File: queue—example—4. py

import Queue

Empty = Queue. Empty

class Stack (Queue. Queue) :
"Thread-safe stack”



def put(self, item):
# insert at the beginning of queue, not at the end
self. queue. insert (0, item)

# method aliases

push = Queue. Queue. put

pop = Queue. Queue. get

pop nowait = Queue. Queue. get nowait

#
# try it

stack = Stack(0)

# push items on stack
stack. push("first”)
stack. push (“second”)
stack. push (“third”)

# print stack contents
try:
while 1:
print stack. pop nowait ()
except Empty:
pass

third
second
first

3.4. thread &t

(M%) thread BIHPEALLFEFRAL T —AMEHK (low_level) Hy¥N, W
Example 3-6 Fin. HAMREG MR AN AT I T ERBE SR A T DM S, W
RRARRTEE, B &EHED threading FHEAR.

3.4.0.1. Example 3-6. {#H] thread ik

File: thread—example-1. py

import thread
import time, random



def worker () :
for i in range (50) :
# pretend we’ re doing something that takes 10?00 ms
time. sleep (random. randint (10, 100) / 1000.0)
print thread. get ident(), ”“—— task”, i, “finished”

#
# try it out!

for i in range(2):
thread. start new thread(worker, ())

time. sleep (1)
print “goodbye!”

311 — task 0 finished
265 — task 0 finished
265 — task 1 finished
311 — task 1 finished

266 — task 17 finished
311 — task 13 finished
265 — task 18 finished
goodbye!

TR ERE PR I, PRt R 1. 1 threading BERAAAAE
XA . AT A )

3.5. commands LR

(HHT Unix) commands FEdfdy &L FHATHNE a2 K4, Example 3-7
JETR T X MR,

3.5.0.1. Example 3-7. {#f commands f&EHR

File: commands—example—1. py
import commands

stat, output = commands. getstatusoutput(”ls —1R”)



print “status”, 7=>", stat
print “output”, ”“=>", len(output), “bytes”

status => 0
output => 171046 bytes

3.6. pipes FHEHR

(HHT Unix) pipes BIERFEMLT "#:# % 1E (conversion pipelines)” HJ3Z
R ARnr LA S Vr 2 480 T R B E R A B Z AN . 41 Example
3-8 JI7.

3.6.0.1. Example 3-8. {#H] pipes bk

File: pipes—example—1. py

import pipes

t = pipes. Template ()

create a pipeline

EH 7 =7 AR MASAER AT AN 2

.append (“sort”, "—7)
) append (”uniq”, //__//)

+ &+ T

H

filter some text
#OIX B AT AR AR AE S
t. copy (“samples/sample. txt”, ””)

Alan Jones (sensible party)

Kevin Phillips—Bong (slightly silly)

Tarquin
Fin—-tim-lin-bin—-whin-bim-1lin-bus—stop-F tang-F tang-0lé-Biscuitbarre
1

3. 7. popen2 FEHL

popen2 FEER RVFRIATANT 2, Ik 305 )& 1 stdin Fl stdout
( AJEEIRAH stderr ).



7t python 1.5.2 DA ZATHRA, izt HA7ET Unix FH L. 2.0 /5,
Windows FHSZHL T 1% %, Example 3-9 JE T G/ FliZ A bk 4 545 e HE
.

3.7.0.1. Example 3-9. {#fH popen2 AL F4&FHHEF Module to Sort
Strings

File: popen2—example—1. py
import popen2, string
fin, fout = popen2. popen2(”“sort”)

fout. write ("foo\n”)
fout. write ("bar\n”)
fout. close ()

print fin.readline(),
print fin.readline(),
fin. close()

bar
foo

Example 3-10 RE7 T Gnfalfif A H il N AL 7
3.7.0.2. Example 3-10. {#FH popen2 AHHtfs# gnuchess

File: popen2—example—2. py

import popen2
import string

class Chess:
“Interface class for chesstool-compatible programs”

def  init  (self, engine = “gnuchessc”):
self. fin, self. fout = popen2. popen?2 (engine)
s = self. fin. readline()
if s != “"Chess\n”:

raise I0Error, “incompatible chess program”

def move (self, move):
self. fout. write (move + “\n”)
self. fout. flush()



my = self. fin.readline()
if my == "Illegal move”:
raise ValueError, “illegal move”
his = self. fin. readline()
return string. split(his) [2]

def quit(self):
self. fout.write (“quit\n”)
self. fout. flush ()

#
# play a few moves

g = Chess()

print g.move(“a2a4”)
print g.move ("b2b3”)

g.quit()

b8c6
efeb

3.8. signal &

PRuf LU signal AEERECEAR A ORGS0 EESs (signal handler), Wl
Example 3-11 Fizn. MAERZSKEIFEMES5H, {5 0B AHIT.

3.8.0.1. Example 3-11. {#f] signal #ik
File: signal-example—1. py

import signal
import time

def handler (signo, frame):
print “got signal”, signo

signal. signal (signal. SIGALRM, handler)

# wake me up in two seconds
signal.alarm(2)



now = time. time ()
time. sleep (200)
print “slept for”, time.time() — now, “seconds”

got signal 14
slept for 1.99262607098 seconds

4. BIERR

"PALO ALTO, Calif. — Intel says its Pentium Pro and new Pentium II chips
have a flaw that can cause computers to sometimes make mistakes but said

the problems could be fixed easily with rewritten software.”
- Reuters telegram

4.1. B

KRR T —LEHTAE Python X G At B4 2 7 S Y () AH B L 4 R RS SR
X LEREHRIE ] T B2 S R I SO N it A7 /B Python A7

4.1.1. —iFEI%dE

Python #&4tT —S6 T —BEHIB AR AS /bl IAEEL.  struct HRELA T/ 3k
Wil g Ps gt (Bl ¢ Y struct ) AT Python Judliml¥ . array Bidfols —it
T HERES] ( C arrays ) &2 h Python FHIX4.

4.1.2. BB

marshal A pickle BLHRHIFAEAFK Python Fefya] et/ M1 4.

marshal FEHAF T faj B i) B i 4% 20 ( Self-Describing Formats ), ‘B #F
REZMWW R, UFE code Xf%:. Python HEGWALEH T XA A KAEATF
Yk JaAHS (. pye TP

pickle BEHdefit 7RI, BRIk, B9 EdE 455545,
pickle J&H Python By, AIXRUGHEERME, ANkl —4 cPickle Bith,
] C SEIL TAHRIRShEE, JHZER marshal ANAH LR



4.1.3. X

LR TSR AR U, HIRANSE R repr BREICRT % AT HR A%
AMCEAETT

pprint AR LT AT URHEAT Python Hdfs 45 MR IF M AT BT oK (Pl 1) .
repr FBEIHAT DURIRE He it [A) 44 pR 8. i b5 A pR 5OAN [ FR 2 B BRI 1 1R
it MRS PR RIET 30 DNTAF, B HATENRESIR AL

A o
PR, FEE

4. 1. 4. YmfS —HEHI B

Python SZFFARER & L —3EHI9mAd, %10 base64 , binhex (—#f Macintosh
#3) , quoted printable , PAAN uu Zwhid.

4. 2. array PR

array FEBSIHL T MTRINFESIREA RIS, FESUMIFIRSELL, (B AT
T H 2R AR [ IR Y. TR R B B I i e

Examples 4-1 %] 4-5 #FEIRMHBMI7EH]. Example 4-1 BI& T —A> array %t
%, RJGMH tostring J7aMAEEMIX (internal buffer ) & HIF| 747 H.

4.2.0.1. Example 4-1. {#f] array tEIEE|HEH A F AT E

File: array—example—1. py

import array

a = array. array ("B”, range(16)) # unsigned char
b = array. array("h”, range(16)) # signed short
print a

print repr(a. tostring())

print b
print repr (b. tostring())

array(CB’, [0, 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12, 13, 14, 15])



’\000\001\002\003\004\005\006\007\010\011\012\013\014\015\016\017’
array(Ch’, [0, 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12, 13, 14, 15])
\000\000\001\000\002\000\003\000\004\000\005\000\006\000\007\000
\010\000\011\000\012\000\013\000\014\000\015\000\016\000\017\000’

array XGal UMER—AEEAIEXFF, W Example 4-2 Pos. AL, fRAVEE
TR A AN FRZE ALK 5.

4.2.0.2. Example 4-2. VEX¥&E/FFHRERES
File: array—example—2. py

import array

a = array.array ("B”, [1, 2, 3])

a. append (4)

a=-a+ta
a = al2:-2]
print a

print repr(a. tostring())
for i in a:

print i,
array(CB’, [3, 4, 1, 2])

’\003\004\001\002’
3412

PR SR T T4 Jsl i — BB £ 23507 71 (80377 5, BRI
YE) B, i Example 4-3 Fiow.

4.2.0.3. Example 4-3. A{fHREFKs - FF BB A BEIIR

File: array—example-3. py
import array
a = array.array("i”, “fish license”) # signed integer

print a
print repr(a. tostring())



print a.tolist()

arrayCi’, [1752394086, 1667853344, 1702063717])
>fish license’
[1752394086, 1667853344, 1702063717]

SR, Example 4-4 JR T W AT BEHOAT 24 8 F & 055

( endianess ) .

4,2.0.4. Example 4-4. f§H array HHLHMEEFETF

File: array—example—4. py
import array

def little endian():
return ord(array. array(“i”, [1]). tostring() [0])

if little endian():

print “little—endian platform (intel, alpha)”
else:

print “big-endian platform (motorola, sparc)”

big-endian platform (motorola, sparc)

Python 2.0 LAAUUEIRASEHE T sys. byteorder J@H, T LU fif] 5t ) hir 7
T (BMAEAN “little 7 8¢ "big 7 ), Ul Example 4-5 Ffi7s.

4.2.0.5. Example 4-5. f#F] sys.byteorder EIEHIMFE&FFF ( Python
2.0 &RULF)

File: sys—byteorder—example—1. py
import sys

# 2.0 and later
if sys.byteorder == "little”:

print “little—endian platform (intel, alpha)”
else:

print “big-endian platform (motorola, sparc)”

big-endian platform (motorola, sparc)




4.3. struct PR

struct FEHRA] T4 R A7 A Python Jud. pack PREUIESZHE UFAT
HULREANSEL, TR ek OB RN S 3R A R upack BRAR
Pz — NP RAE NS, RIBI—ANJGA. W Example 4-6 JR.

4.3.0.1. Example 4-6. ] struct fHEIR

File: struct—example—1. py
import struct

# native byteorder

buffer = struct.pack(”“ihb”, 1, 2, 3)
print repr (buffer)

print struct.unpack(”ihb”, buffer)

# data from a sequence, network byteorder

data = [1, 2, 3]

buffer = apply (struct.pack, (“!ihb”,) + tuple(data))
print repr (buffer)

print struct.unpack(”!ihb”, buffer)

# in 2.0, the apply statement can also be written as:
# buffer = struct.pack(”!ihb”, *data)

> \001\000\000\000\002\000\003’
(1, 2, 3)
> \000\000\000\001\000\002\003’
(1, 2, 3)

4.4, xdrlib i

xdrlib #iHeH T-4F Python KAV H Sun [ external data
representation (XDR) [AJAHHE#:4k, U1 Example 4-7 Fr7w.

4.4.0.1. Example 4-7. {#f xdrlib #&Etk

File: xdrlib—example—1. py

import xdrlib



#
# create a packer and add some data to it

p = xdrlib. Packer ()
p. pack uint (1)

p. pack string(”spam”)
data = p. get buffer()

print “packed:”, repr(data)

#
# create an unpacker and use it to decode the data

u = xdrlib. Unpacker (data)
print “unpacked:”, u.unpack uint(), repr (u.unpack string())
u. done ()

packed: *\000\000\000\001\000\000\000\004spam’
unpacked: 1 ’spam’

Sun {F remote procedure call (RPC) P {#H T XDR #%:{. Example 4-8
HARANGEIE, H'E /R T gtz —4~ RPC KA.

4.4.0.2. Example 4-8. ffM] xdrlib #IRA&IX RPC HHE
File: xdrlib—example-2. py

import xdrlib

# some constants (see the RPC specs for details)

RPC_CALL =1
RPC_VERSION = 2

MY PROGRAM ID = 1234 # assigned by Sun
MY VERSION ID = 1000
MY TIME PROCEDURE ID = 9999

AUTH NULL = 0
transaction = 1

p = xdrlib. Packer ()



send a Sun RPC call package
.pack uint (transaction)
.pack enum(RPC CALL)
.pack uint (RPC_VERSION)
.pack uint (MY PROGRAM ID)
.pack uint (MY VERSION ID)
.pack uint (MY TIME PROCEDURE ID)
.pack enum(AUTH NULL)
.pack uint (0)
.pack enum(AUTH NULL)
.pack uint (0)

T U T v T v T v T o =

print repr (p. get buffer())

\000\000\000\001\000\000\000\001\000\000\000\002\000\000\004\322
\000\000\003\350\000\000\’ \017\000\000\000\000\000\000\000\000\000
\000\000\000\000\000\000\000’

4.5. marshal FHt

marshal FBIPATDHEAESEHE A SR - 5P R L, ZXFEEq T
WG A EGEAE M 2% L. W Example 4-9 Prom.

marshal FEERAEF T B B /R TN EEREDTH, #0105 75
R AL A — AN RS, ARG A AN RABR IR, 3 N2
( little—endian order ) fififf, A7 PG FIIAIE H S WA R (nTBERL &
X7, T A IR A AR OR.

4.5.0.1. Example 4-9. {#H] marshal ARG ANZELEIE

File: marshal-example—1. py

import marshal

value = (
“this is a string”,
[1’ 2’ 3’ 4]’

("more tuples”, 1.0, 2.3, 4.5),
“this is yet another string”

)

data = marshal. dumps (value)



# intermediate format
print type(data), len(data)

print “="%50
print repr (data)
print “="%50

print marshal. loads (data)

{type ’string’ > 118

> (\004\000\000\000s\020\000\000\000this is a string
[\004\000\000\000i\001\000\000\000i\002\000\000\000
1\003\000\000\0001\004\000\000\000 (\004\000\000\000
s\013\000\000\000more tuplesf\0031.0f\0032. 3f\0034.
5s\032\000\000\000this is yet another string’

(C this is a string’, [1, 2, 3, 4], (more tuples’,
1.0, 2.3, 4.5), ’this is yet another string’)

marshal FEHRIETR]PLALEE code X% (& H TlAF Higw 1R Python Ftk). 4
Example 4-10 Fr7s.

4,5.0.2. Example 4-10. {#F] marshal AR

File: marshal-example—2. py

import marshal

nnn

script =
print “hello’

nnn

code = compile(script, “<script>”, “exec”)

data = marshal. dumps (code)

# intermediate format
print type(data), len(data)

print 7="%50
print repr (data)
print 7="%50



exec marshal. loads (data)

{type ’string’ > 81

”¢\000\000\000\000\001\000\000\000s\017\000\000\00
0\177\000\000\177\002\000d\000\000GHd\001\000S (\00
2\000\000\000s\005\000\000\000he110N (\000\000\000\
000 (\000\000\000\000s\010\000\000\000<script>s\001
\000\000\000?\002\000s\000\000\000\000’

hello

4.6. pickle fEH

pickle B[] marshal BIHRAHIE], HEdmiEL b, T ORfFfLhm. et
marshal Zg—4&  (HEa] DIACEER S, JLERIca, AR H B 45 2%

4.6.0.1. Example 4-11. {ff] pickle AEHR
File: pickle—example—1. py

import pickle

value = (
“this is a string”,
[1, 2, 3, 4],

(“more tuples”, 1.0, 2.3, 4.5),
“this is yet another string”

)
data = pickle. dumps (value)

# intermediate format
print type(data), len(data)

print “="%50
print data
print “="%50

print pickle. loads(data)

<{type ’string’ > 121




(S’ this is a string’
p0

(1p1

11

al2

al3

al4

a(S’ more tuples’

p2

F1.0

F2.3

F4.5

tp3

S’ this is yet another string’
p4

tpb

(C this is a string’, [1, 2, 3, 4], (more tuples’,
1.0, 2.3, 4.5), ’this is yet another string’)

AnLH—TJ71, pickle ANREALFE code X% (ALAZ[H copy reg MAHLR5E %
XAN).

BNTEOUR, pickle ST SCARMIME AL RG] DR 3k X, XA
RN AR R s DU S RS AT, IXFE SO S SN S G Example
4-12 HrR.

4,.6.0.2. Example 4-12. {#H] pickle FEHH) —REHIHE
File: pickle—example—2. py

import pickle
import math

value = (
“this is a long string” * 100,
[1.2345678, 2.3456789, 3.4567890] * 100
)

# text mode
data = pickle. dumps (value)

print type(data), len(data), pickle. loads(data) == value

# binary mode



data = pickle. dumps (value, 1)
print type(data), len(data), pickle. loads(data) == value

4.7. cPickle it

(i, HEREAKNE) cPickle BIHUZEXT pickle BIHH—ANHRMISEIL. W
Example 4-13 B,

4.7.0.1. Example 4-13. f#fH cPickle A&k
File: cpickle—example—1. py

try:
import cPickle
pickle = cPickle
except ImportError:
import pickle

4.8. copy reg PHEIR

PR AL copy _reg BEHLEMMR A CIIP EIAL. XKE pickle Al copy &
e RS SIBER KR LSE E | i agith

fihn, ArHER pickle SEIAABEAISRALEE Python code X%, WINPrs:
File: copy-reg—example—1. py
import pickle

CODE — nnn
print ’good evening’

nn”e

code = compile(CODE, “<string>”, “exec”)

exec code
exec pickle. loads (pickle. dumps (code))

good evening
Traceback (innermost last):



pickle.PicklingError: can’t pickle ’code’ objects

BATT LIEM—A code XTZACEEASRITERH AR, ALBEES N A& ARy —

A~ pickler , #% code WG IFIRAI—NHALE R AR W odl, BLN—
A unpickler , YEMIAH&R, BZXFEMITAENZE. W Example 4-14 Jfi7R.
4.8.0.1. Example 4-14. ] copy reg #EIRSEZIN code XHH pickle #AE

File: copy—reg—example—2. py

import copy reg
import pickle, marshal, types

#
# register a pickle handler for code objects

def code unpickler(data) :
return marshal. loads(data)

def code pickler(code) :
return code unpickler, (marshal.dumps(code),)

copy reg.pickle (types. CodeType, code pickler, code unpickler)

#
# try it out

CODE — nnn
print “suppose he’s got a pointed stick”

nnn

code = compile(CODE, “<string>”, “exec”)

exec code
exec pickle. loads (pickle. dumps (code))

suppose he’ s got a pointed stick
suppose he’ s got a pointed stick

WERARIEAE M S R pickle JEIAME, IAHIIR HE XM unpickler 7
Koy Bl 2 .

Example 4-15 JE/R T WH[SLHL pickle — AT SCAEXNT 4.

4.8.0.2. Example 4-15. f#fH copy reg PEIRSEII MK pickle #AE



File: copy—reg—example-3. py

import copy reg
import pickle, types
import StringlO

#
# register a pickle handler for file objects

def file unpickler(position, data):
file = Stringl0. StringlO(data)
file. seek (position)
return file

def file pickler(code):
position = file. tell()
file. seek (0)
data = file.read()
file. seek (position)
return file unpickler, (position, data)

copy reg.pickle (types.FileType, file pickler, file unpickler)

#
# try it out

file = open(“samples/sample. txt”, “rb”)

print file.read(120),
print “<here>”,
print pickle. loads (pickle. dumps (file)).read()

We will perhaps eventually be writing only small
modules, which are identified by name as they are
used to build larger <here> ones, so that devices like
indentation, rather than delimiters, might become
feasible for expressing local structure in the
source language.

— Donald E. Knuth, December 1974

4.9, pprint FEHR



pprint BBk ( pretty printer ) I T4TH! Python #asity. R4
IS € Bl 2 I Ao R B e AR T Char A% LR A ST, (0352

4.9.0.1. Example 4-16. fffH pprint &Ik
File: pprint—example—1. py
import pprint
data = (
“this is a string”, [1, 2, 3, 4], (“more tuples”,

1.0, 2.3, 4.5), “this is yet another string”

)

pprint. pprint (data)

(C this is a string’,

[1, 2, 3, 4],

(C more tuples’, 1.0, 2.3, 4.5),
’this is yet another string’)

4.10. repr FHIR

repr BERIEHE TN repr MBI IR, EREGI TIRE (FAF K, i
JH45) . Example 4-17 7R T W fdi iz Ak,

4.10.0.1. Example 4-17. {¥ repr tHEIR
File: repr—example—1. py

# note: this overrides the built—-in ’repr’ function
from repr import repr

# an annoyingly recursive data structure
data = (
”X” * 100000,

)
data = [data]
data. append (data)

print repr (data)

[ XXXXXXXXXXXX. . . XXXXXXXXXXXXX", ), [( XXXXXXXXXXXX...XXXXXXXXXX



XXX, ), [ XXXXXXXXXXXX. .. XXXXXXXXXXXXX',), [(C XXXXXXXXXXXX...XX
XXXXXXXXXXX, ), [ XXXXXXXXXXXX. . . XXXXXXXXXXXXX’,), [(..), [...
1111111

4.11. base64 it

base64 Ytk R TR E b fIEdR oA 20CR, E¥— 3 FHm =
BRIl 4 DA A G, T HA e R LN A I
L

ABCDEFGHI JKLMNOPQRSTUVWXYZ
abcdefghi jklmnopqrstuvwxyz
0123456789+/

Fob, = AT AR R AR,
Example 4-18 JE/5 T Wi ff ] encode F1 decode PREFEEAE LX) 5.
4.11.0.1. Example 4-18. f#f base64 H4mhd CHF

File: base64—example—1. py
import base64
MESSAGE = “1ife of brian”

file = open(“out. txt”, “w”)
file.write (MESSAGE)
file.close()

base64. encode (open (“out. txt”), open(“out.b64”, “w”))
base64. decode (open (“out. b64”), open(“out. txt”, “w”))

print “original:”, repr (MESSAGE)
print “encoded message:”, repr (open(“out.b64”).read())
print “decoded message:”, repr (open(“out. txt”).read())

original: ’life of brian’
encoded message: ' bGlmZSBvZiBicmlhbg==\012
decoded message: ’1life of brian’



Example 4-19 &7~ T WfA[f#i] encodestring F1 decodestring PRAELEFLT H
(B4, EAf112 encode Fl decode PRENMITNZHEEE. ffH Stringl0 X4 itk
L A L T

4.11.0.2. Example 4-19. [ base64 HHfidFKTE

File: baseb4-example—2. py

import base64

MESSAGE = “life of brian”

data = base64. encodestring (MESSAGE)
original data = base64. decodestring(data)

print “original:”, repr (MESSAGE)
print “encoded data:”, repr(data)
print “decoded data:”, repr(original data)

original: ’life of brian’
encoded data: ’bGlmZSBvZiBicmlhbg==\012’
decoded data: ’life of brian’

Example 4-20 JE7~ 1 WK FH P S A3 AL 4600 HTTP LR S B0 UE 457 5.
4.11.0.3. Example 4-20. {#F base64 FHffFLAISIF

File: base64-example—3. py
import base64

def getbasic (user, password) :
# basic authentication (according to HITP)

” ”

return base64. encodestring (user + + password)

print getbasic(”Aladdin”, “open sesame”)
" QWxhZGRpb jpveGVuIHN1 c2FtZQ==’

)5, Example 4-21 JE/R T —/NSEH/NLHE, Erlbdt GIF s #
Python A, {fTffH Tkinter J.

4.11.0.4. Example 4-21. {#/H base64 & Tkinter I GIF #{ =



File: base64—example—4. py
import base64, sys

if not sys.argv[l:]:
print “Usage: gif2tk.py giffile >pyfile”
sys. exit (1)

data = open(sys.argv[l], “rb”).read()

if datal:4] !'= "GIF8”:
print sys.argv[l], “is not a GIF file”
sys. exit (1)

print ' # generated from’, sys.argv[l], 'by gif2tk.py
print

print ~from Tkinter import Photolmage’

print

print ~image = Photolmage (data="""’
print base64. encodestring(data),
print > ”777)’

# generated from samples/sample. gif by gif2tk. py

from Tkinter import PhotoImage
image = PhotoImage (data="""
R0O1GOD1hoAB4APcAAAAAATAAAACAATCAAAAAgTAAgACAgICAgAQEBIWEBIYyMBJRUIISE
/LRUBAQE

A jmQBFmQBnmQC JmQCrmQDNmQDvmOEBmMREnkRAQEAOw==

l/”//)

4.12. binhex it

binhex ik T3] Macintosh BinHex #&%:UHIAH B #4k. Ui Example 4-22 Ff
7.

4.12.0.1. Example 4-22. {#f binhex A&Ht

File: binhex—example—1. py

import binhex



import sys

infile = ”samples/sample. jpg”

binhex. binhex (infile, sys. stdout)

(This file must be converted with BinHex 4.0)

:HROKEA”XC5jUF’ F!123!) 1% !%%TS!N!4RdrrBrq! %%T 58B!!13%!!!%!!3!!rpX
1371)”JB(”J8)” F(#3N)#] 8$3 ,# C%K—2&”dD(aiG’ K F)#3Z*b!L, #-F(#]J
h+5  —-63d0”mR16di—-M Z-c3brpX!3 %*#3N-# B$3dB-L%F)6+3—-[r!!7%)!)!
LT1-") J18%3%$%3 (ra! 11111773 37 J#3# 1 %#! 3&” JF) #3S, rm3!Y4! ! ! J%$! )
%! 8&713!111&p!13)$!13474)K-8% %e&K”b*a&$+"ND%) ) d+a 495dI!N-f*bJJN

ZFIRE PN A2 binhex il hexbin .

4.13. quopri B

quopri MIEHRELT MIME FreESZHL T 5 AT EN4mtd ( quoted printable

encoding ).

KRS T LU A & B 0 U S, ASCTT SCARIIE S, Bl K2 /K
MBS, PO B RS U.S. ASCIT UfEE. 7521 mail fREE
AR R OURARA R, B EANT— AR K. W1 Example 4-23 Pior.

4.13.0.1. Example 4-23. {#/H quopri A&k
File: quopri—example—1. py

import quopri
import StringlO

# helpers (the quopri module only supports file—to—file conversion)

def encodestring(instring, tabs=0):
outfile = Stringl0. Stringl0()
quopri. encode (Stringl0. Stringl0(instring), outfile, tabs)
return outfile. getvalue ()

def decodestring(instring) :
outfile = Stringl0. Stringl0()
quopri. decode (Stringl0. StringlO(instring), outfile)



return outfile. getvalue ()

#
# try it out

MESSAGE = "? i ?a ? e ?!”

encoded message = encodestring (MESSAGE)
decoded message = decodestring(encoded message)

print “original:”, MESSAGE
print “encoded message:”, repr(encoded message)
print “decoded message:”, decoded message

original: ? i ?a ? e ?!
encoded message: '=Eb i =Eba =F4 e =F6!\012’
decoded message: ? i ?a ? e ?!

Ui BExample 4-23 P, dF U.S. FAFERSES (=) BN+ 2L B 755K
Fon. RBTEERSE S MR IZFE T 7=8D 7 ) REIRI,  ALIRATFF
(7=20 7). HARPRASHEAR. Prol iR IRBCA HERZ B 74 10AE, - S
R 54 R AR T B PEAR S

(Europeans generally hate this encoding and strongly believe that certain
U.S. programmers deserve to be slapped in the head with a huge great fish
to the jolly music of Edward German....)

4.14. uu

uu Gt AR R A TR R R R 4 o0 I SRS L s ST A AR
WAT, {HZWiHE base64 FmidEAX.

uu AR 3 T (24 A7) MEHE AN 4 DNATHTEN R (N7 6
1), MM chr(32) (ZF#%) 2| chr(95) [FIFRF. uu Gabsii i 2 5 )
W 40% .

— AN JE B L — ST IR GG, e S SO ( Unix A% 20) AScf:
%, LLoend 17452

begin 666 sample. jpg
MJCX 0209)1@ ! 0 O ! # VP!# @&!@<&!0@ 'P<)’ 0@+#!0-& L+
...more lines like this...



end
uu BEHAE T PSR % . encode Fll decode .

encode (infile, outfile, filename) PRZECMZmbdim N XA 5, KRG BN
R ScH. G Example 4-24 ffizs. infile Fil outfile AJLLSE 044 8% 5C
X4, filename ZHUAE AU SCAEZ SN

4.14.0.1. Example 4-24. {F/H uu BEHZmL —HEHISCH
File: uu—example-1. py

import uu
import os, sys

infile = ”samples/sample. jpg”
uu. encode (infile, sys. stdout, os.path.basename(infile))

begin 666 sample. jpg

MJCX 02D9)1@ ! 0 O ! # VP!# @&'!@<&!0@ !P<)”0@*#!0-# L+
M#!D2§P\4’ 1H?’ AT:’ 'P@) “XG (" (L (QP<*#<I+# Q-#0T R<Y/3@R/”XS—#+
MVP!# OD)”OP+#!@-#1@R (1PA,C(R,C(R,C(R,C(R,C(R,C(R,C(R,C(R,C(R
MCRCRCRCRCRCRCR,C+P 177 (#2(C A$! Q$! \O
MP 04! 03! 0$ $” P0%!@<("0H+ \0 M1  @$# P($ P4%

decode (infile, outfile) BRI RMIY uu gmfdiEds. [FIFEHL, S0 A
SECA AW AT LUE SCAEAT SR, Wl Example 4-25 Jiw.

4.14.0.2. Example 4-25. {F/H uu AL uu #&XH S0
File: uu—example—2. py

import uu
import StringlO

infile = ”samples/sample. uue”
outfile = “samples/sample. jpg”

#
# decode
fi = open(infile)

fo = Stringl0. Stringl0()



uu. decode (fi, fo)

#

# compare with original data file

data = open(outfile, “rb”).read()

if fo.getvalue() == data:
print len(data), “bytes ok”

4.15. binascii R

binascii Mt T 2 NSNS FE A%, {45 base64 , binhex ,

Example 4-26 F7~.

PLAN uu .

n

2.0 K UUa A, Aid w] AR & A 3 i As A N ) A o oA L

f.

4.15.0.1. Example 4-26. f# binascii ¥k

File: binascii—example—1. py

import binascii

text = "hello, mrs teal”

data = binascii.b2a base64 (text)
text = binascii.a2b base64(data)
print text, “<=>", repr(data)

data = binascii.b2a uu(text)
text = binascii.a2b uu(data)
print text, “<=>", repr(data)

data = binascii.b2a hgx(text)
text = binascii.a2b hgx(data) [0]
print text, “<=>", repr(data)

# 2.0 and newer

data = binascii.b2a hex(text)
text = binascii.a2b hex(data)
print text, “<=>", repr(data)



hello, mrs teal <=> ’aGVsbG8sIGlycyBOZWFs\012’
hello, mrs teal <=> ’/:&5L;&\\L (&UR<R!TI96%L\012’
hello, mrs teal <=> D\’ 9XE\’ mX) \’ ebFb”dC@&X’

hello, mrs teal <=> ’68656c6c6f2c206d7273207465616¢’

5. AR

5.1. MW
A Bl T A BEOR ) S X R e,
5.1.1. Markup S

Python &AL T —LeH] T-Ab¥En] P i hricd 155 ( Extensible Markup Language
XML ) A8 ARRICEE = ( Hypertext Markup Language , HIML ) f{J47 J#. Python
FIFERRAE T 6 b vl H AR 1015 5 ( Standard Generalized Markup Language
SGML ) I SCHF.

FITAT IR B AT AN [ (45 0, DRk HIML R0 XML #FoK H SGML . &N SCRY
T R EPRZE ( start tags ), SidAs2E (end tags ), SCAR CUWFEFRFHIE) ,
PLACSEAR S| ( entity references ) 4 fl:

{document name="sample.xml”>
<header>This is a header</header>
<body>This is the body text. The text can contain
plain text (&quot;character data&quot;), tags, and
entities.
</body>

</document>

EXNM -, <document> , <header> , LLA <body> ZLIHEFREE. R
PRAEHA — AR RFREE, HRIZ 7/ 7 Frid. B8 LA 24
JElE, WX ) name &k

AL UG FRAE TN S N [ 65 R AR TR AT AR PSRN 055 ( element ) . IXH
document JLZEALE header Fl body P/ NIGE.



&quot; E—NFERFIAAR( character entity ). FPRFSEMH TE XA X IR
NRIRIOR R/, A & fRn. XEERE-ASIT, W AR 7
(&It ) 7T > (&gt ) 7.

HAR XML , HIML , SGML fHFHAHFRIA &M, (HEATdfh —2eAq] 5. 78 XML
i, FTH CR LA EE /PR, A RS2k E (well-formed ).

mH XML 22X K/NER), FPL <document> F1 <Document> &A[EIICER
.

HIML AR & R iEYE, HIML L s — M H B R PR S B, 248
Bl —ANLL <P> ARBITIRRUE B, AN N RPREE, LT as e A B
In—A </P> FrZ&. HIML 2 KNSR, 5—J71, XML iR A
JUZ, 1 HTML ffiH—26dy HTML KRy s SO0 52 Tt 2.

SGML A %45 5 = R ust, el MR B S B ( declaration ) & X SCHF
W )0 % 454, DTD ( document type description , UM X)n]
DU SRAS i S5 4 R B bR 2y, HoR Bk, HTML R XML #5/& SGML W H,
H&4HEM SGML &1, 1 H HIML & —AMbx#E DID .

Python $&fit T 24> makeup 1 5H 0 Hray. HT SGML 2 RiEIIHE, Python
() sgmllib sz FARFI R, UAS AR DTD , AR Al DL4k R &R L 5
R YiRE.

Python ff) HTML ZHFF3ET SGML Z0##%. htmllib B HARMIHS ki TAEARS 4
formatter X}%. formatter ALHLfLS—Lbhruids AR,

Python [ XML SZHPEEERIRE 2% JBRie R A Y semllib ZRAIA xmllib , 5

KON T =207 expat Mtk (n]3%) . MEHT AT AR K ST xmllib
Ja H xml BAE N T HAE.

5.1.2. ECEH

ConfigParser He Tz B A B (e & SCfE, 2R Windows FAY INI SCA

netrc FBEERFT3EEL . netre WCE SO, shlex Fid T3l shell BEIA
EE IO E SO

5.1.3. HE4ERiEEK

Python HUARMEPESRGL T X GZIP A1 ZIP ( 2.0 KLUE) #AMcHr. T
z1ib B, gzip 1 zipfile A4y 5 FH Sk A BRI 2K 0 A




5.2. xmllib AR

xml1ib CAE 2T RRAS o H AN SOf

xmlib BEERGEAL T — AR XML A Hrds, A IENIZRE0R XML Hodfs
70, Wl Example 5-1 Fn. IR Hrds HOW SCRIGEA e &, Bl 75 2
A MZRTCER, P b UL

XML Hdfs— Stk dk gy xml1ib J3#rds (B Ae W g A4 i i) . 0 b
FAEIE P AR AREE, Bl XA, SRR, RIS I P AN R VA,

AR FE X FE AR A IR G R, ARATLLE SURFR I start_tag Fl end tag Ji
X H tag BARELER. XL start PREUEFEATN NAR T EHAE S
BO ] (F Ik — i)

5.2.0.1. Example 5-1. f#F xmllib FEHRIKEITEHIE R

File: xmllib—example-1. py
import xmllib

class Parser (xmllib. XMLParser) :
# get quotation number

def  init  (self, file=None):
xmllib. XMLParser. init  (self)
if file:
self. load(file)

def load(self, file):

while 1:
s = file.read(512)
if not s:

break
self. feed(s)
self.close()

def start quotation(self, attrs):
print “id =>7, attrs.get(”id”)
raise EOFError

try:
¢ = Parser ()
c. load (open (“samples/sample. xml”))



except EOFError:
pass

id => 031

Example 5-2 J@7x T — M (AN5EH) N5 H 512 ( rendering engine ).
INTERE AN CEMER (_ _tags ), EEEFSUAR R WAL AR A A
MATE style FHAPAMITARERZIR, WAL, Rk a8
— AR A.

5.2.0.2. Example 5-2. {#F] xmllib #E3R

File: xmllib—example—2. py

import xmllib
import string, sys

STYLESHEET = {
# ecach element can contribute one or more style elements
“quotation”: {”style”: “italic”},
"lang”: {"weight”: “bold”},
"name”: {"weight”: “medium”},

}

class Parser (xmllib. XMLParser) :
# a simple styling engine

def  init  (self, renderer):
xmllib. XMLParser. init  (self)
self. data = []
self. tags = []
self. renderer = renderer

def load(self, file):

while 1:
s = file.read(8192)
if not s:

break
self. feed(s)
self.close()

def handle data(self, data):
self. data.append(data)

def unknown starttag(self, tag, attrs):



if self. data:
text = string. join(self. data, ””)
self.  renderer. text(self.  tags, text)
self.  tags. append(tag)
self. data = []

def unknown endtag(self, tag):

self.  tags.pop()
if self. data:
text = string. join(self. data, ””)
self.  renderer. text(self.  tags, text)
self. data = []

class DumbRenderer:

def

def

~init  (self):
self. cache = {}

text (self, tags, text):
# render text in the style given by the tag stack
tags = tuple(tags)
style = self. cache. get (tags)
if style is None:
# figure out a combined style
style = {}
for tag in tags:
s = STYLESHEET. get (tag)
if s:
style. update (s)
self. cache[tags] = style # update cache
# write to standard output
sys. stdout. write ("%s =>\n" % style)
sys. stdout.write(” 7 + repr(text) + “\n”)

#

# try it out
= DumbRenderer ()
= Parser(r)

c. load (open (“samples/sample. xml”))

{’style’:

>italic’} =

"I\’ ve had a lot of developers come up to me and\012say,
”1 haven\’t had this much fun in a long time. It sure



beats\012writing ’
{’style’: ’italic’, ’weight’: ’bold’} =>
> Cobol’
{’style’: ’italic’}

b 4 )

Il
A\

{’style’: ’italic’, ’weight’: ’medium’} =>
> James Gosling’

{’style’: ’italic’} =>
>, on\012’

{’weight’: ’bold’ } =>
> Java’

{’style’: ’italic’} =>

b b

5.3. xml. parsers. expat Pt

(n[3%) xml. parsers. expat #idifE James Clark’ s Expat XML parser [z,
Example 5-3 JE7R T IX/NT)RESE3E H A REAR b BV o Al 2%,

5.3.0.1. Example 5-3. {#f xml. parsers. expat iR
File: xml-parsers—expat—example—1. py

from xml. parsers import expat

class Parser:

def  init  (self):
self. parser = expat.ParserCreate ()
self. parser.StartElementHandler = self. start
self. parser.EndElementHandler = self. end
self. parser.CharacterDataHandler = self. data

def feed(self, data):
self. parser.Parse(data, 0)

def close(self):
self. parser.Parse(””, 1) # end of data
del self. parser # get rid of circular references

def start(self, tag, attrs):
print ”“START”, repr(tag), attrs



def

def

end(self, tag):
print “END”, repr(tag)

data(self, data):
print “DATA”, repr(data)

p = Parser()
p. feed ("<tag>data</tag>”)
p. close ()

START u’ tag’ {}
DATA u’ data’
END u’ tag’

VE L RIME AR AR S K SCA, X e iR iz 0] Unicode “F4F 3.
RS UL N, W e SO Sy UTF-8 fihlr. Wi 2 S gm i, 15 AR

XML 2 encoding ViB. Wl Example 5-4 fi7s.

5.3.0.2.

ZX

Example 5-4. i xml. parsers. expat #HiEEL ISO Latin—1 3L

File: xml-parsers—expat—example—2. py

from xml. parsers import expat

class Parser:

def

def

def

def

def

~init (self):

self. parser = expat.ParserCreate()

self. parser.StartElementHandler = self. start
self. parser.EndElementHandler = self. end
self. parser.CharacterDatalHandler = self. data

feed(self, data):
self. parser.Parse(data, 0)

close (self):
self. parser.Parse(””, 1) # end of data
del self. parser # get rid of circular references

start (self, tag, attrs):
print “START”, repr(tag), attrs

end(self, tag):
print “END”, repr(tag)



def data(self, data):
print “DATA”, repr(data)

p = Parser()

p. feed (”””\

<?xml version="1.0" encoding="iso—8859-1" ?>
{author>

<name>fredrik lundh</name>
{city>1link?ping</city>

{/author>

nnne

)
p. close ()

START u’ author’ ({}
DATA u’ \012’

START u’ name’ {}
DATA u’ fredrik lundh’
END u’ name’

DATA u’ \012’

START v’ city’ {}
DATA u’ 1ink\366ping’
END u’ city’

DATA u’ \012’

END u’ author’

5.4. sgmllib AR

sgmllib #Ede, $RAET —ANFEAN SOML EVESHTee. © 5 xmllib 4rHraedkt
AAANE, HBRHIEE D> G EAZIR5E53%) . W Example 5-5 Fiow.

FAE xmllib H—FE, XN EBRIRIGFIRES, Faxik, Z5RPRZLIN
SEARES SR 7E. T SRR e e bR I NGER, IR AR A] DL SRR 1)
Tk,

5.4.0.1. Example 5-5. f#if] sgmllib AEIRIREL Title JT&E

File: sgmllib—example—1. py

import sgmllib
import string



class FoundTitle (Exception) :
pass

class ExtractTitle(sgmllib. SGMLParser) :

def  init  (self, verbose=0):

sgmllib. SGMLParser. init  (self, verbose)

self. title = self.data = None
def handle data(self, data):
if self.data is not None:

self. data. append (data)

def start title(self, attrs):
self.data = []

def end title(self):

self.title = string. join(self.data, ””)

raise FoundTitle # abort parsing!

def extract (file):
# extract title from an HTML/SGML stream
p = ExtractTitle()
try:
while 1:
# read small chunks
s = file.read(512)
if not s:
break
p. feed(s)
p. close ()
except FoundTitle:
return p. title
return None

#
# try it out

print “html”, “=>", extract (open(”samples/sample. htm”))

”_

print “sgml”, “=>", extract (open(”"samples/sample. sgm”))

html => A Title.
sgml => Quotations



4L unknown starttag F unknown endtag Jyymtn] AACERETAT [RIARZE. 1

Example

5.4.0.2.

5-6 FIiK.

Example 5—6. f#f] sgmllib R4 SGML CHY

File: sgmllib—example—2. py

import sgmllib

import cgi, sys

class PrettyPrinter (sgmllib. SGMLParser) :

A

def _

def

def

def

def

simple SGML pretty printer

_init_ (self):

# initialize base class

sgmllib. SGMLParser.  init _ (self)
self. flag = 0

newline (self):
# force newline, if necessary
if self. flag:

sys. stdout. write ("\n”)
self. flag = 0

unknown starttag(self, tag, attrs):
# called for each start tag

# the attrs argument is a list of (attr, value)
# tuples. convert it to a string.
text = 77
for attr, value in attrs:
text = text + 7 %s=%s’ " % (attr, cgi.escape(value))

self. newline ()
sys. stdout. write ("<%s%s>\n” % (tag, text))

handle data(self, text):

# called for each text section
sys. stdout. write (text)

self. flag = (text[-1:] != "\n")

handle entityref (self, text):
# called for each entity
sys. stdout. write ("&%s;:” % text)



def unknown endtag(self, tag):
# called for each end tag
self.newline ()
sys. stdout. write ("<%s>” % tag)

#
# try it out

file = open(”“samples/sample. sgm”)

p = PrettyPrinter ()
p. feed (file. read())
p. close ()

{chapter>

{title>

Quotations

{title>

{epigraph>

{attribution>

eff-bot, June 1997

{attribution>

{para>

{quote>

Nobody expects the Spanish Inquisition! Amongst

our weaponry are such diverse elements as fear, surprise,
ruthless efficiency, and an almost fanatical devotion to
Guido, and nice red uniforms &mdash; oh, damn!

{quote>

{para>

{epigraph>

{chapter>

Example 5-7 f#r SGML SCRYZ7R24n XML HSFE IRtk L”, FrarocE
ST IEMIIRE, AR S RARAS e 15 VL FC S5

FAVE VL RAT AT AAR RS, SR JE R AR S AObR 252 A VL I AT NS 26 A
2. Br BN BIIE SO R RN BT R IR RFRAE.

5.4.0.3. Example 5-7. f#H] sgmllib AEIAG T AL

File: sgmllib—example—3. py

import sgmllib



class WellFormednessChecker (sgmllib. SGMLParser) :
# check that an SGML document is ' well-formed’
# (in the XML sense).

def  init  (self, file=None):
sgmllib. SGMLParser. init  (self)
self. tags = []
if file:
self. load(file)

def load(self, file):

while 1:
s = file.read(8192)
if not s:

break
self. feed(s)
self.close()

def close(self):
sgmllib. SGMLParser. close (self)
if self. tags:
raise SyntaxError, “start tag %s not closed” % self. tags[—1]

def unknown starttag(self, start, attrs):
self. tags. append (start)

def unknown endtag(self, end):
start = self. tags. pop()
if end != start:
raise SyntaxError, “end tag %s does’ t match start tag %s” %\
(end, start)

try:

¢ = WellFormednessChecker ()

c. load (open (“samples/sample. htm”))
except SyntaxError:

raise # report error
else:

print “document is well-formed”

Traceback (innermost last):

SyntaxError: end tag head does’t match start tag meta



)5, Example 5-8 WA n] DIHI KR SE HTML R SGML SCAY. 4k AKX AN,

JGSEEL start F1 end JyykBEpH].
5.4.0.4. Example 5-8. {#i/H sgmllib #EidyE SGML A
File: sgmllib—example—4. py

import sgmllib
import cgi, string, sys

class SGMLFilter (sgmllib. SGMLParser) :
# sgml filter. override start/end to manipulate
# document elements

def  init  (self, outfile=None, infile=None):
sgmllib. SGMLParser.  init _ (self)
if not outfile:
outfile = sys. stdout
self.write = outfile.write
if infile:
self. load(infile)

def load(self, file):

while 1:
s = file.read(8192)
if not s:
break

self. feed(s)
self.close()

def handle entityref(self, name):
self.write("&%s;” % name)

def handle data(self, data):
self.write(cgi. escape(data))

def unknown starttag(self, tag, attrs):
tag, attrs = self.start(tag, attrs)
if tag:
if not attrs:
self.write("<%s>” % tag)
else:
self.write("<%s” % tag)
for k, v in attrs:

S



self.write(” %s=%s” % (k, repr(v)))
self.write(”>”)

def unknown endtag(self, tag):
tag = self.end(tag)
if tag:
self.write("</%s>” % tag)

def start(self, tag, attrs):
return tag, attrs # override

def end(self, tag):
return tag # override

class Filter (SGMLFilter) :

def fixtag(self, tag):

if tag == "em”:
tag — Vw4

if tag == “string”:
tag — //b//

return string. upper (tag)

def start(self, tag, attrs):
return self. fixtag(tag), attrs

def end(self, tag):
return self. fixtag(tag)

c = Filter()
c. load (open (“samples/sample. htm”))

5.5. htmllib Ik

htmlib FHAE S T —AFRZEIRSN) ( tag-driven ) HIML iEVEATEE, ©&F%
¥ ik — kA%, W Example 5-9 fizn. B Z T Ui i HTML
i 2 formatter ARBR.

5.5.0.1. Example 5-9. {ff] htmllib ik

File: htmllib—example—1. py

import htmllib



import formatter
import string

class Parser(htmllib. HTMLParser) :
# return a dictionary mapping anchor texts to lists
# of associated hyperlinks

def  init  (self, verbose=0):
self.anchors = {}
f = formatter.NullFormatter ()
html1lib. HIMLParser. init  (self, f, verbose)

def anchor bgn(self, href, name, type):
self. save bgn()
self. anchor = href

def anchor end(self):
text = string. strip(self. save end())
if self.anchor and text:
self. anchors[text] = self.anchors. get (text, []) +
[self. anchor]

file = open(”“samples/sample. htm”)
html = file. read()
file.close()

p = Parser()
p. feed (html)
p. close ()

for k, v in p.anchors. items() :
print k, =7, v

print
link => [ http://www. python. org’ ]

G RAR FRARAAERT—AS HIML SCAF, AR A8 gh it 4, B4 sgmllib
R HR 2 2 S U R .

5.6. htmlentitydefs ik



htmlentitydefs it 4 —/Ni HIML H1 1SO Latin—1 “F4FSZAARMA AR 1 i,
W Example 5-10 Ff7s.

5.6.0.1. Example 5-10. {#FH htmlentitydefs #&HR

File: htmlentitydefs—example—1. py
import htmlentitydefs
entities = htmlentitydefs. entitydefs

for entity in “amp”, “quot”, “copy”, “yen”:
, entities[entity]

”_n”

print entity,

amp = &
quot =7
copy = \302\251
yen = \302\245

Example 5-11 JE7r T 4fapps 1 2R IE 3K 53X AN - L 45 5 SR B2 455 o vh 1 5
& ( cgi.escape M m#E/E).

5.6.0.2. Example 5-11. {##FH htmlentitydefs HEHREFLiE

File: htmlentitydefs—example—2. py

import htmlentitydefs
import re
import cgi

pattern = re.compile ("&(\w+?);”)

def descape entity(m, defs=htmlentitydefs.entitydefs):
# callback: translate one entity to its ISO Latin value
try:
return defs[m. group(1) ]
except KeyError:
return m. group(0) # use as is

def descape (string) :
return pattern. sub(descape entity, string)

print descape (“&lt:spam&amp;eggs&gt:”)
print descape (cgi. escape (“<spam&eggs>”))



{spam&eggs>
{spam&eggs>

I, Example 5-12 JE/n T Ui XML PREEFAFFAN IS0 Latin—1 FRFEHN
XML A5, 5 cgi. escape #HEL, H'ESB#AE ASCIT F4%F.

5.6.0.3. Example 5-12. # X IS0 Latin-1 3E4k

File: htmlentitydefs—example-3. py

import htmlentitydefs
import re, string

# this pattern matches substrings of reserved and non—ASCII characters
pattern = re. compile (r” [&O\"\x80-\xff]+”)

# create character map
entity map = {}

for i in range(256) :
entity maplchr(i)] = 7"&%d;” % i

for entity, char in htmlentitydefs. entitydefs. items() :
if entity map. has key(char) :
entity map[char] = "&%s;” % entity

def escape entity(m, get=entity map. get):
return string. join(map(get, m. group()), ”7)

def escape(string):
return pattern. sub(escape entity, string)

print escape ("<spam&eggs>”)
print escape ("\303\245 i \303\245a \303\244 e \303\266")

&1t ;spam&amp:; eggskgt:
&aring: i &aring:a &auml; e &ouml;

5.7. formatter FiLR

formatter FLEFRAET —2mH T htmllib [0 ( formatter classes ).



XECRH WP, formatter M writer . formatter ¥ HTML fifdT 28 KIAR 2 AL
PRI oh G G R & AR ( event stream ), T writer K FHAFHH
F)¥ % .t Example 5-13 k.

REAEHT, VRATUMEH] AbstractFormatter JRHATHE A, E R A
AR writer MR AbstractWriter FAERFHRITVE BT
Bl —415 5.

5.7.0.1. Example 5-13. {#f] formatter PEB¥EE: HTML ¥ hER

File: formatter—example—1. py

import formatter
import htmllib

= formatter. AbstractWriter ()
f = formatter. AbstractFormatter (w)

=
I

file = open(”“samples/sample. htm”)

p = htmllib. HIMLParser (f)
p. feed (file. read())
p. close ()

file.close()

send_paragraph (1)

new_font((Chl’, 0, 1, 0))

send_flowing data(’ A Chapter.’)

send_line break ()

send_paragraph (1)

new_font (None)

send_flowing data(’ Some text. Some more text. Some’)
send_flowing data(C ’)

new_font ((None, 1, None, None))
send_flowing data( emphasized’)

new_font (None)

send_flowing data( text. A’)

send flowing data(C 1link’)

send_flowing data(C [1])
send_flowing data(’.’)

formatter MIHIALIEHL T NullWriter 2K, B RATAN LS & HIFAt 20 ;
PLAe DumbWriter 2%, 'Co¥ZfAFmEE N4l SCA SRS, G Example 5-14 it
7.



5.7.0.2. Example 5-14. f#H] formatter FEI¥: HTML =4 haicA

File: formatter—example—2. py

import formatter
import htmllib

=
I

= formatter.DumbWriter () # plain text
f = formatter. AbstractFormatter (w)

file = open(”“samples/sample. htm”)

# print html body as plain text
p = htmllib. HTMLParser (f)

p. feed(file. read())
p. close ()

file.close()

# print links

print

print

i=1

for link in p.anchorlist:
print i, 7=>", link
i=1i+1

A Chapter.

Some text. Some more text. Some emphasized text. A link[1].

1 => http://www. python. org

Example 5-15 $#ML T —"HE X Writer , C4& B DumblWriter 35, <30
S AHT AR XIS A A S Ah A% =

5.7.0.3. Example 5-15. fff] formatter Btk HiE X Writer

File: formatter—example—3. py

import formatter
import htmllib, string

class Writer (formatter. DumbWriter) :



def  init  (self):
formatter. DumbWriter. init  (self)
self.tag =7~
self.bold = self.italic = 0
self. fonts = []

def new font(self, font):
if font is None:
font = self. fonts. pop ()
self. tag, self.bold, self.italic = font
else:
self. fonts. append ((self. tag, self.bold, self.italic))
tag, bold, italic, typewriter = font
if tag is not None:
self. tag = tag
if bold is not None:
self. bold = bold
if italic is not None:
self.italic = italic

def send flowing data(self, data):
if not data:
return
atbreak = self.atbreak or datal0] in string.whitespace
for word in string. split(data):
if atbreak:
self. file.write(” ”)
if self.tag in ("hl1”, "h2”, “h37):
word = string. upper (word)
if self.bold:
word = “*” + word + %"
if self.italic:

”

word =7 7 + word + 77
self. file.write (word)
atbreak = 1

self. atbreak = datal[-1] in string.whitespace

Writer ()
= formatter. AbstractFormatter (w)

=
Il

b
I

file = open(”“samples/sample. htm”)

# print html body as plain text
p = htmllib. HTMLParser (f)



p. feed (file. read())
p. close ()

_A_ _CHAPTER. _

Some text. Some more text. Some *emphasized* text. A link[1].

5.8. ConfigParser &t

ConfigParser Mt F152 BUc & S AF.

BeE SR N Windows INT SCAFSRMBL,  mTRAAL S —A B AN X 4k
( section ), REANXIATLIATZARCE L H.

X AN FEBIBCE SCMF, 7E Example 5-16 F2| T 1XANCAF:

[book]]
title: The Python Standard Library
author: Fredrik Lundh

email: fredrik@pythonware. com
version: 2.0-001115

[ematter]
pages: 250

[hardcopy]
pages: 350

Example 5-16 f#f] ConfigParser ARz XN S
5.8.0.1. Example 5-16. {#F ConfigParser f&iR

File: configparser—example—1. py

import ConfigParser
import string

config = ConfigParser. ConfigParser ()
config. read (“samples/sample. ini”)

# print summary
print



print string. upper (config. get ("book”, “title”))
print “by”, config. get("book”, “author”),

print 7 (" + config. get ("book”, “email”) + ”)”
print

print config. get (“ematter”, “pages”), “pages”
print

# dump entire config file
for section in config. sections():
print section
for option in config. options (section):
print 7 7, option, “=", config. get(section, option)

THE PYTHON STANDARD LIBRARY
by Fredrik Lundh (fredrik@pythonware. com)

250 pages

book
title = The Python Standard Library
email = fredrik@pythonware. com
author = Fredrik Lundh
version = 2.0-001115
_ _name_ _ = book
ematter
_ _name_ _ = ematter
pages = 250
hardcopy
_ _name_ _ = hardcopy
pages = 350

Python 2.0 PAJ5, ConfigParser il n] DUKHC & £i4 5 A SC4F, W1 Example
5-17 .

5.8.0.2. Example 5-17. {¥f§ ConfigParser B AL EHIE

File: configparser—example—2. py

import ConfigParser
import sys

config = ConfigParser. ConfigParser ()

# set a number of parameters
config. add section(”book”)



config. set ("book”, “title”, “the python standard library”)
config. set ("book”, “author”, “fredrik lundh”)

config. add section(“ematter”)
config. set (“ematter”, “pages”, 250)

# write to screen
config. write(sys. stdout)

[book]
title = the python standard library
author = fredrik lundh

[ematter]
pages = 250

5.9. netrc PEiR

netrc BIRWTUAHIRM#T . netre BUESCHF, W1 Example 5-18 Jfruw. iZ3CfF
MTAER K home H=¢fifify FTP I A4 A0S, Cull Sad s B XA S0 )&
PER: “chmod 0600 ~/.netre,” XAEHAG UHTH FREVI ) .

5.9.0.1. Example 5-18. f#H netrc ARHk

File: netrc—example—1. py

import netrc

# default is $HOME/. netrc
info = netrc. netrc (“samples/sample. netrc”)

login, account, password = info.authenticators(”secret. fbi”)
print “login”, ”=>", repr (login)

print “account”, “=>", repr (account)

print “password”, ”“=>", repr (password)

login => ’mulder’
account => None
password => ’trustnol’




5.10. shlex A&bk

shlex EHLAFET Unix shell {EVERIESHAE T — DA lexer (B
tokenizer). Ul Example 5-19 Fi~.

5.10.0.1. Example 5-19. fff shlex FHEIR

File: shlex—example-1. py
import shlex

lexer = shlex. shlex(open(”samples/sample. netrc”, “r”))
lexer. wordchars = lexer.wordchars + 7. ”

while 1:
token = lexer. get token()
if not token:
break
print repr (token)

> machine’

> secret. fbi’

b . b)
login

>mulder’

b b
password

> trustnol’

b . b
machine

> non. secret. fbi’

b . b)
login

> scully’

b b
password

> noway’

5.11. zipfile FEHt
(2.0 Fri) zipfile FEELA]PLHKIES ZIP #%3K.
5.11.1. FIHAZRE

i namelist A1 infolist Jyyvkm DAHIH 4RGN 2Y, A& IR 8] i S 44
MMy, JEERIAIEH Ziplnfo SEFIHRRIAIZE. 41 Example 5-20 Jf7x.



5.11.1.1. Example 5-20. fff zipfile #IRF|H ZIP A4 I SCH
File: zipfile—example—1. py
import zipfile
file = zipfile.ZipFile (“samples/sample. zip”, “r”)
# list filenames
for name in file.namelist():
print name,
print
# list file information
for info in file. infolist():
print info. filename, info.date time, info.file size
sample. txt sample. jpg

sample. txt (1999, 9, 11, 20, 11, 8) 302
sample. jpg (1999, 9, 18, 16, 9, 44) 4762

5.11.2. M ZIP X+t EUEUE

WH read J7iERRI LA ZIP SRS s, B SXHHA1E A SHL
RALF . U Example 5-21 Fios.

5.11.2.1. Example 5-21. {#H] zipfile BN ZIP X iBUEE

File: zipfile—example—2. py
import zipfile
file = zipfile.ZipFile (“samples/sample. zip”, “r”)
for name in file.namelist():
data = file. read(name)

print name, len(data), repr(datal:10])

sample. txt 302 'We will pe’
sample. jpg 4762 ’\377\330\377\340\000\020]JFIF’

5.11.3. A ZIP CHENEEE



] AR I SCAFAR T 8, K5 3044, SCAFAE Z1P BRI A RRALidiss write
Jii R

Example 5-22 $4 samples H 3 BIFTA LT A —A Z1P U
5.11.3.1. Example 5-22. {#H] zipfile HEG CHMEFLE ZIP XHH
File: zipfile—example-3. py

import zipfile
import glob, os

# open the zip file for writing, and write stuff to it
file = zipfile.ZipFile (“test. zip”, “w”)

for name in glob. glob("samples/*”) :
file.write(name, os.path.basename (name), zipfile.ZIP DEFLATED)

file.close()

# open the file again, to see what’s in it
file = zipfile.ZipFile ("test. zip”, “r”)
for info in file. infolist():
print info. filename, info.date time, info.file size,
info. compress size

sample. wav (1999, 8, 15, 21, 26, 46) 13260 10985
sample. jpg (1999, 9, 18, 16, 9, 44) 4762 4626
sample.au (1999, 7, 18, 20, 57, 34) 1676 1103

write FIEMIE =AESEHH BSR4 EZ. Bh
zipfile. ZIP_STORED , EMFE R EIRiE A ER E AN BATAE T 46,
BT z1ib Bk, ISAstn] LAMER] zipfile. ZIP_DEFLATED #E4T M4

zipfile BEHRB AT LLIA RIS R APARINTF R . AL, XFE— ATy, RTEG)
@A~ ZiplInfo LW, JFIEMIRCE . Example 5-23 $&4L T —Fpfaj B i e 75
k.

5.11.3.2. Example 5-23. {fH zipfile HBitR7E ZIP A ESF &

File: zipfile—example—4. py



import zipfile
import glob, os, time

file = zipfile.ZipFile (“test. zip”, “w”)
now = time. localtime (time. time()) [:6]

for name in (“life”, “of”, ”“brian”):
info = zipfile. ZipInfo (name)
info. date time = now
info. compress type = zipfile.ZIP DEFLATED
file.writestr (info, name*1000)

file.close()
# open the file again, to see what’s in it
file = zipfile.ZipFile (“test. zip”, "r”)
for info in file. infolist():
print info. filename, info. date time, info.file size,
info. compress size
life (2000, 12, 1, 0, 12, 1) 4000 26

of (2000, 12, 1, 0, 12, 1) 2000 18
brian (2000, 12, 1, 0, 12, 1) 5000 31

5.12. gzip R

gzip BLIRES gzip #&AAE4E3CMF, 40 Example 5-24 Jior.
5.12.0.1. Example 5-24. ¥/ gzip BEPREEEUESE A

File: gzip—example—1. py

import gzip

file = gzip. GzipFile (“samples/sample. gz”)

print file.read()

Well it certainly looks as though we’re in for
a splendid afternoon’s sport in this the 127th



Upperclass Twit of the Year Show.

PRAERSEIIFANSIHF seek A1 tell Jyik. AN Example 5-25 W LA HRIXAS
) L.

5.12.0.2. Example 5-25. %5 gzip HHWRIN seek/tell X #
File: gzip—example—2. py
import gzip

class gzipFile(gzip. GzipFile) :
# adds seek/tell support to GzipFile

offset = 0

def read(self, size=None) :
data = gzip. GzipFile. read(self, size)
self. offset = self.offset + len(data)
return data

def seek(self, offset, whence=0) :
# figure out new position (we can only seek forwards)

if whence ==

position = offset
elif whence == 1:

position = self. offset + offset
else:

raise I0Error, “Illegal argument”
if position < self. offset:
raise 10Error, “Cannot seek backwards”

# skip forward, in 16k blocks
while position > self.offset:
if not self.read(min(position — self.offset, 16384)):
break

def tell (self):
return self. offset

#
# try it

file = gzipFile ("samples/sample. gz”)
file. seek (80)



print file.read()

this the 127th
Upperclass Twit of the Year Show.

6. HE4EATHEH B AL E

"To be removed from our list of future commercial postings by [SOME]
PUBLISHING COMPANY an Annual Charge of Ninety Five dollars is required.
Just send $95. 00 with your Name, Address and Name of the Newsgroup to be
removed from our list.”

- Newsgroup spammer, July 1996

TARRELRW T EARA R AR S AR, AT 95 SEon. KK
AT 95 60T, FEHERBAVEN 4, Hublk, MFGEELEERHEA, RIS
LM FNIR PR~

- BTN RO, 1996 T )]

6.1. MW

Python A7 K& 1A B ESAFRUF R AL AORLEL,  ForR ARG 1 VR 2 5 WV P4
S

6.2. rfc822 fEik

rfe822 FRERALEE T —ANHEAE A B 4L b o (vl T H B 5 & RFC 822
FrAERIE S, Eetn HTTP =K.

HH, RFC 822 MU B & —Lbr k7B, R R A2y, Ra2fE
B

For example, here’s a short mail message. The first five lines make up
the message header, and the actual message (a single line, in this case)
follows after an empty line:

Bk B R, i AT AR T EAR Sk, BT R R R A

Message—Id: <20001114144603. 00abb310@oreilly. com>



Date: Tue, 14 Nov 2000 14:55:07 —0500
To: “Fredrik Lundh” <{fredrik@effbot.org>
From: Frank

Subject: Re: python library book!

Where is it?

T ST A SR S P BUE SR Al — AN CLYE B bR SN B R A e 5,
Example 6-1 Ji7s.

6.2.0.1. Example 6-1. {ffH rfc822 fKik
File: rfc822-example-1. py

import rfc822

file = open(”“samples/sample. eml”)
message = rfc822. Message (file)

for k, v in message. items():

”_n”

print k, =", v
print len(file.read()), “bytes in body”

subject = Re: python library book!

from = “Frank” <{your@editor>

message—id = <20001114144603. 00abb310@oreilly. com>
to = "Fredrik Lundh” <fredrik@effbot. org>

date = Tue, 14 Nov 2000 14:55:07 —-0500

25 bytes in body

HEXT% ( message object ) BHEAL T —LeH bl 7 BB 16,
Example 6-2 Ji7s.

6.2.0.2. Example 6-2. ffH] rfc822 MMM TIFLFB

File: rfc822-example—2. py
import rfc822
file = open(”“samples/sample. eml”)

message = rfc822. Message (file)



print message. getdate (“date”)
print message. getaddr (“from”)
print message. getaddrlist (“to”)

(2000, 11, 14, 14, 55, 7, 0, 0, 0)
(C Frank’, ’your@editor’)
[ C Fredrik Lundh’, ’fredrik@effbot.org’ )]

HHE T B AN N (SEBRARK, WRARHubE) XA Tedl. Bl BT 9
JulTRlGA, TBMEH] time EHALFE

6.3. mimetools FELR

Z I REF A4 2 ( Multipurpose Internet Mail Extensions, MIME ) #5
e T WA REC 822 #&AME A ffrdE ASCIT SUA, EHG UL B
Pa.

mimetools MiHRAL & —2E3es MIME {5 BB TR, Eiafeft 7 —AKl rfc822
B Message W25, HH AP MIME 45 E &, U1 Example 6-3 f7s.

6.3.0.1. Example 6-3. {#f mimetools F&Hk

File: mimetools—example—1. py
import mimetools

file = open(”“samples/sample. msg”)
msg = mimetools. Message (file)

print “type”, 7=>", msg. gettype ()

print “encoding”, ”“=>", msg. getencoding()
print “plist”, ”=>", msg. getplist()

print “header”, 7=>"

for k, v in msg. items() :

”_n”

. ” ”
print , ko =T, v

type => text/plain

encoding => 7bit

plist => [’ charset="1s0-8859-1"" ]
header =>



1.0
content—type = text/plain;

charset="1s0-8859-1"
to = effbot@spam. egg
date = Fri, 15 Oct 1999 03:21:15 —-0400
content—transfer—encoding = 7bit
from = “Fredrik Lundh” <fredrik@pythonware. com>
subject = By the way...

mime—version

6.4. MimeWriter FELR

MimeWriter FEELFHFAERAFA MIME BREEARUERT 23457 FIfE &, W
Example 6-4 Fris.

6.4.0.1. Example 6-4. {#fH MimeWriter &k

File: mimewriter—example—1. py
import MimeWriter

# data encoders

# By

import quopri

import base64

import StringlO

import sys

TEXT — nnn
here comes the image you asked for. hope
it’ s what you expected.

</F>// ”nn”
FILE = ”samples/sample. jpg”
file = sys. stdout

#
# create a mime multipart writer instance

mime = MimeWriter. MimeWriter (file)



mime. addheader ("Mime—-Version”, ”1.07)
mime. startmul tipartbody ("mixed”)

# add a text message
#OMASCAER

part = mime. nextpart ()
part. addheader ("Content-Transfer—Encoding”, “quoted-printable”)
part. startbody (“text/plain”)

quopri. encode (Stringl0. StringlO(TEXT), file, 0)

# add an image

# IMAKE A

part = mime. nextpart ()
part. addheader ("Content-Transfer—-Encoding”, “base64”)
part. startbody (”image/ jpeg”)

base64. encode (open (FILE, “rb”), file)

mime. lastpart ()
LT AT I

Content-Type: multipart/mixed;
boundary="host. 1. -852461. 936831373. 130. 24813’

—host. 1. -852461. 936831373. 130. 24813
Content-Type: text/plain
Context—Transfer—Encoding: quoted—printable

here comes the image you asked for. hope
it’ s what you expected.

/B>

—host. 1. -852461. 936831373. 130. 24813
Content-Type: image/jpeg
Context—Transfer—-Encoding: base64

/93/4AAQSkZ JRgABAQAAAQABAAD/2wBDAAgGBgcGBQgHBwe JCQgKDBANDASLDBkSEwSUH
Rof



HBwgJC4nICIsIxwcKDepLDAXNDQOHyc5PTgyPC4zNDL/2wBDAQk JCQwLDBgNDRgy IRwhM
Jly

1e5vLrSYbJnEVpEg jCLx5mPUOqsVKOUax jdN1S+1U6pfzTR81zEh j2HrVG6m8m18xc8cl
KSC
tCuFyC746j/Cq2pTiadWzt fmK jGBXTCmo6IUpt==

—host. 1. -852461. 936831373. 130. 24813—
[Example 6-5 #eg—6-5 1 i H4HBISAEAr REAN T 7.
6.4.0.2. Example 6-5. MimeWriter HEERHI%H B

File: mimewriter—example—2. py

import MimeWriter
import string, StringlO, sys
import re, quopri, base64

# check if string contains non—ascii characters
must quote = re.compile("[\177-\377]"). search

#
# encoders

def encode quoted printable(infile, outfile):
quopri. encode (infile, outfile, 0)

class Writer:

def  init  (self, file=None, blurb=None) :
if file is None:
file = sys. stdout
self. file = file
self.mime = MimeWriter. MimeWriter (file)
self. mime. addheader ("Mime-Version”, ”1.07)

file = self.mime. startmultipartbody ("mixed”)
if blurb:
file.write(blurb)

def close(self):
"End of message”
self. mime. lastpart ()



self.mime = self.file = None

def write(self, data, mimetype="text/plain”):
“Write data from string or file to message”

# data is either an opened file or a string
if type(data) is type(””):

file = Stringl0. StringlO(data)
else:

file = data

data

None

part = self.mime. nextpart ()

typ, subtyp = string.split(mimetype, ”/7, 1)
if typ == "text”:

# text data
encoding = “quoted—printable”
encoder = lambda i, o: quopri.encode(i, o, 0)

if data and not must quote(data):
# copy, don’ t encode
encoding = “7bit”
encoder = None

else:

# binary data (image, audio, application, ...)
encoding = “base64”
encoder = base64. encode

#
# write part headers

if encoding:
part. addheader ("Content-Transfer—-FEncoding”, encoding)

part. startbody (mimetype)

#
# write part body



if encoder:
encoder (file, self.file)

elif data:
self. file.write(data)
else:
while 1:
data = infile. read(16384)
if not data:

break
outfile.write(data)

#
# try it out

BLURB = ”“if you can read this, your mailer is not MIME-aware\n”
mime = Writer (sys. stdout, BLURB)

# add a text message

mime. write (”77\

here comes the image you asked for. hope

it’ s what you expected.

//////’ //text/plain//)

# add an image
mime. write (open (“samples/sample. jpg”, “rb”), “image/jpeg”)

mime. close ()

6.5. mailbox At

mailbox FBR ] SR AL B A PPN FIZEA AR #4520, 40 Example 6-6 Frzn. K
A3 WA R 20 Ad F SCAR SO A7 4 RFC 822 13, FHAN BT X AR 14 L.

6.5.0.1. Example 6-6. {#fH mailbox HEik

File: mailbox—example—1. py
import mailbox
mb = mailbox. UnixMailbox (open (”/var/spool/mail/effbot”))

while 1:



msg = mb. next ()
if not msg:

break
for k, v in msg. items() :
print k, 7=", v

body = msg. fp. read()
print len(body), “bytes in body”

subject = for he’s a ...
message—id = <199910150027. CAA03202@spam. egg>
received = (from fredrik@pythonware. com)

by spam. egg (8.8.7/8.8.5) id CAA03202

for effbot; Fri, 15 Oct 1999 02:27:36 +0200
from = Fredrik Lundh <{fredrik@pythonware. com>
date = Fri, 15 Oct 1999 12:35:36 +0200

to = effbot@spam. egg

1295 bytes in body

6.6. mailcap Rt

mailcap BIH T mailcap SCAF, SR E T AR SCRRE 1 AL 2 Ty
74 ( Unix &4 F). 40 Example 6-7 JoRs.

6.6.0.1. Example 6-7. {#FH mailcap #IR3K7E Capability FHi
File: mailcap—example—1. py

import mailcap

caps = mailcap. getcaps ()

for k, v in caps. items() :

print k, 7=7, v
image/* = [{ view : ’pilview }]
application/postscript = [{view : ’ghostview }]

Example 6-7 ", RGHH pilview KT ( view ) Fra iR K F, i H]
ghostscript viewer % PostScript 3(#%4. Example 6-8 &7~ T e[ fii
mailcap ZRAFEFEFRIEN A4

6.6.0.2. Example 6-8. {#f] mailcap HIIREITH



File: mailcap—example—2. py

import mailcap

caps = mailcap. getcaps()

command, info = mailcap. findmatch(

caps, “image/jpeg”, “view”, ”samples/sample. jpg”

)

print command

pilview samples/sample. jpg

6. 7. mimetypes FEHt

mimetypes FiEhn] DLEIKIZS € url (uniform resource locator , 4%y %E
FEFF) 1 MIME 2RAY, @3 —ANHENIEER, En AR Apache Fll Netscape
MG B SCAE. G Example 6-9 Fios.

6.7.0.1. Example 6-9. f#H mimetypes &k
File: mimetypes—example—1. py

import mimetypes
import glob, urllib

for file in glob. glob("samples/*”) :
url = urllib. pathname2url (file)
print file, mimetypes. guess type (url)

samples\sample. au (" audio/basic’, None)
samples\sample. ini (None, None)
samples\sample. jpg ( image/jpeg’, None)
samples\sample. msg (None, None)
samples\sample. tar ( application/x—tar’, None)
samples\sample. tgz ( application/x—tar’, ’gzip )
samples\sample. txt ( text/plain’, None)
samples\sample. wav (’ audio/x-wav’, None)
samples\sample. zip ( application/zip’, None)




6.8. packmail it

(. EF) packmail FEHeA] LR AIEE Unix shell P4, W2 TH5ER L
H, MBAfrahn] LL R IE T KRR IXFE RS %, Example 6-10 7 1 Wi
FIAL A, Example 6-11 JFT 40 7 34 H 4.

6.8.0.1. Example 6-10. {fH] packmail #TH AT

File: packmail-example—1. py

import packmail
import sys

packmail. pack (sys. stdout, “samples/sample. txt”, “sample.txt”)

echo sample. txt

sed ”s/"X//” >sample. txt <<”!”

XWe will perhaps eventually be writing only small
Xmodules, which are identified by name as they are
Xused to build larger ones, so that devices like
Xindentation, rather than delimiters, might become
Xfeasible for expressing local structure in the
Xsource language.

X — Donald E. Knuth, December 1974
!

====FExample 6-11. ff] packmail FJHL¥EA H xkMH===[eg-6-11]
File: packmail-example—2. py

import packmail
import sys

packmail. packtree (sys. stdout, “samples”)

DAY g 857 = % R i VR G L U= s g S SR

6.9. mimify AEH

mimify MEHH T4 MIME Zifid i) SCAE SRSl SCAE B (B an 1SO Latin 1
SOAS) TR A B A e, o] DUHAEar AT T, sk A AHE (K S i yg 25 -



$ mimify.py —e raw-message mime—-message
$ mimify.py —d mime-message raw—message

Ve R ], U1 Example 6-12 FroR.
6.9.0.1. Example 6-12. {#/] mimify AEIRMEI(ZE

File: mimify—example—1. py

import mimify
import sys

mimify. unmimify ("samples/sample. msg”, sys. stdout, 1)

X E—NMEWE M MIME 55, —MNESIHMAHEER, B2
base64 {5 5. unmimify B8 = ANSEhe &0 HEENYS base64 Zwhdfr)
By

MIME-Version: 1.0
Content-Type: multipart/mixed; boundary="boundary’

this is a multipart sample file. the two
parts both contain ISO Latin 1 text, with
different encoding techniques.

——boundary

Content—Type: text/plain
Content—Transfer-Encoding: quoted-printable
sillmj=F6lke! blindstyre! medisterkorv!
——boundary

Content-Type: text/plain
Content—-Transfer-Encoding: base64
a29t1G51ciBiYXJhLCBvbSBkdSB09nJz1Q==
——boundary——

RS ER AT (TR PEARDR R UL S 4 28)

MIME-Version: 1.0
Content-Type: multipart/mixed; boundary= ’boundary’

this is a multipart sample file. the two



parts both contain ISO Latin 1 text, with
different encoding techniques.

——boundary
Content-Type: text/plain

sillmj?lke! blindstyre! medisterkorv!

——boundary
Content-Type: text/plain

kom ner bara, om du t?rs!

Example 6-13 JE7< 1 W4 {5 .

6.9.0.2. Example 6-13. {ff] mimify HIRZGIL(EE
File: mimify—example—2. py

import mimify
import StringlO, sys

#
# decode message into a string buffer

file = StringlO. Stringl0()
mimify. unmimify (“samples/sample. msg”, file, 1)

#
# encode message from string buffer

file. seek(0) # rewind

mimify. mimify (file, sys. stdout)

6.10. multifile FELR

multifile MR FEVFIREE— 2 5B50 1) MIME A5 BRAESS 404 A s ) SC A4k
B, 10 Example 6-14 Fy7m.

6.10.0.1. Example 6-14. f#f multifile At



File: multifile—example—1. py

import multifile
import cgi, rfc822

infile = open(“samples/sample. msg”)
message = rfc822. Message (infile)

# print parsed header
for k, v in message. items() :

”_n”»

print k, "=",

# use cgi support function to parse content—type header
type, params = cgi.parse header (message[”content—type”])

if typel:10] == "multipart/”:

# multipart message
boundary = params[”boundary”]

file = multifile.MultiFile(infile)
file. push (boundary)
while file.next():

submessage = rfc822. Message (file)

# print submessage

print “-” * 68

for k, v in submessage. items():
print k, 7=",

print

print file.read()
file. pop()
else:

# plain message
print infile. read()



7. WP

“Increasingly, people seem to misinterpret complexity as sophistication,
which is baffling — the incomprehensible should cause suspicion rather
than admiration. Possibly this trend results from a mistaken belief that

using a somewhat mysterious device confers an aura of power on the user.
— Niklaus Wirth

7.1. B®

ARFFHIRT Python [ socket VMY SZHFLL AN ZE socket Hibk L 1H
g, XSS T AR Z AT Internet PGSR, DL M)
KSEZHL Internet JRS5#RMIAESE.

X AR LA B v (1) 2 015, BB A H AN USUE N FES . Internet Time

Protocol ( Internet HJTEJWMY ) LLA Hypertext Transfer Protocol (#E3
AALEL, HITP §30).

7.1.1. Internet BJE]WHINL

Internet Hf[E]PM ( RFC 868, Postel F1 Harrenstien, 1983) wJLLik—A>M
288 P b R AT — AN IR S5 2 P 2 ]

UMM BUR R, V2 Unix R HAEHTA) AERHE T XA %
T RE A d Bl LR RS NS T IR A5 A A R SR O AR T i 3R (1] 224 T A 1)
(4 P8, B 1900 4 1 1 HEI=ETAR LD .
PSR, X B BATS R A5 45 K 5K

File: rfc868. txt

Network Working Group J. Postel -

IST

Request for Comments: 868 K. Harrenstien — SRI
May

1983

Time Protocol

This RFC specifies a standard for the ARPA Internet community. Hosts on
the ARPA Internet that choose to implement a Time Protocol are expected



to adopt and implement this standard.

A RFC VoMt T — ARPA Internet community _b[KIFR#E.
fE ARPA Internet _[IFTA ENLNY 2K H IFSEILX M PR

This protocol provides a site—independent, machine readable date and
time. The Time service sends back to the originating source the time in
seconds since midnight on January first 1900.

SRR T — N JRSL ol f ), LA wT i HYIATR )45 R
I I AR SSA [RIFR& A 1900 4 1 1 1 HAF BRI BIAE AP AL

One motivation arises from the fact that not all systems have a
date/time clock, and all are subject to occasional human or machine
error. The use of time—servers makes it possible to quickly confirm or
correct a system s idea of the time, by making a brief poll of several
independent sites on the network.

B — DN EZEH T, W LI S8R BAT I B
XA RE P BN LB HLA AR, BATTAT UMK EE I 18] i 55 s PR i\ 2l 18 24
—N RGN .

This protocol may be used either above the Transmission Control Protocol
(TCP) or above the User Datagram Protocol (UDP).

BT CUHAE TCP il el UDP Bhisl L.
When used via TCP the time service works as follows:

L TCP Uy fia iy 1) i 55 4% (1 25 3%

* S: Listen on port 37 (45 octal).
% U: Connect to port 37.

* S: Send the time as a 32 bit binary number.
* U: Receive the time.

* U: Close the connection.

* S: Close the connection.

* St MWy 37 (45 )\l .
U @ 37 i,

% S OIRME R 32 A7 RERIE T R I%
% Us FRICN ).

* U KRHER.

* St RIS



The server listens for a connection on port 37. When the connection
is established, the server returns a 32-bit time value and closes the
connection. If the server is unable to determine the time at its
site, it should either refuse the connection or close it without
sending anything.

HRESAHAE 37 i I HEWT. RSN, kS5 skl A 32 ALY
{H

IFRMBERE.  WRIRST A% H QR e AT ), IR A e RAZ B A%
e

ANFIEATAT B 57 R K I Rz

When used via UDP the time service works as follows:

TCP 1y in) i [H) Hix 55 2 11 20 3% -

r‘__"t:

S}

: Listen on port 37 (45 octal).

Send an empty datagram to port 37.

Receive the empty datagram.

: Send a datagram containing the time as a 32 bit binary number.
Receive the time datagram.

— LN L W,

c MWW 37 (45 [R)\HEHD) .
RIEZHAEIR R 37 .

Fem SR
ROBEALEINTE) (32 f7 Z3EIET ) MR 3L
A NI

— LN L W,

The server listens for a datagram on port 37. When a datagram
arrives, the server returns a datagram containing the 32-bit time
value. If the server is unable to determine the time at its site, it
should discard the arriving datagram and make no reply.

HRGsAsdE 37 g HIRITIRSC. HRSCEERE, ARSSAsRMIE & 32 ALE AE
IR SC. G MR 2S48 ol g M ur i), A e M%7 B 1 L,
AMEATAR [P 5.

The Time

I ]

The time is the number of seconds since 00:00 (midnight) 1 January 1900
GMT, such that the time 1 is 12:00:01 am on 1 January 1900 GMT; this



base will serve until the year 2036.

& E 1900 4 1 H 1 H 0 NE:4ETHFEL,
XA RS — RS 2 2036 4F. B IHAEECFE AN B F .

For example:

the time 2, 208, 988, 800 corresponds to 00:00 1 Jan 1970 GMT,
2,398, 291, 200 corresponds to 00:00 1 Jan 1976 GMT,
2,524,521, 600 corresponds to 00:00 1 Jan 1980 GMT,

2,629, 584, 000 corresponds to 00:00 1 May 1983 GMT,

and -1, 297, 728, 000 corresponds to 00:00 17 Nov 1858 GMT.

#ian :

INTEME 2, 208, 988,800 XFR to 00:00 1 Jan 1970 GMT,
2,398,291, 200 Xf to 00:00 1 Jan 1976 GMT,

2,524, 521,600 XFN to 00:00 1 Jan 1980 GMT,

2,629, 584, 000 X to 00:00 1 May 1983 GMT,

&5 —1,297, 728,000 XN to 00:00 17 Nov 1858 GMT.

RFC868. txt Translated By Andelf(gt: andelf@gmail.com )
v HIE, HRIEREIEEEE. Thx.

7.1.2. HTTP X

EESCARAE M (HTTP, RFC 2616 ) A& AN 5E AP ARTE. Sl g =1 BH
5 ( Version 1.1 )L T 100 W1,

MBS AR ORE, XA BURAR T K. ) S A i b (R SR 2k 55
e, R AN

GET /hello. txt HTTP/1.0
Host: hostname
User—Agent: name

[optional request body , A% i K 1E ]
AR5 s 3 [FXGF I [ e 3

HTTP/1.0 200 OK
Content-Type: text/plain



Content-Length: 7
Hello

TR AR ] headers (#R3k) — S BEHE LR, (HZEEK header HIH
Host 8/ B i f it .

header 178/ “\r\n 7 23#|, 1 H header JGWiAH 4T, BMEEAIE
S G SR AT e 5 2S5 SR AT 53X 25 )

TR HTTP Pl XUt B 1540715, Bl A, 200N, PREFER:, %%
& 152 W Hypertext TransferProtocol — HTTP/1.1
( http://www. w3. org/Protocols ).

7.2. socket I

socket FEHLSZILT 3| socket MINZEMIFE . FRA] LUEF A6 48 % 7 ity Y
eS8 socket .

WATE A=A P 4, Example 7-1 H 1% 5 diig 142 B —AN i (Rl B0 55
e, DR 4 PR T, R RO AN TR

7.2.0.1. Example 7-1. {#H] socket FESZIN—NBT[E]ZE ) U

File: socket—example—1. py

import socket
import struct, time

# server
HOST = “www. python. org”
PORT = 37

# reference time (in seconds since 1900-01-01 00:00:00)
TIME1970 = 2208988800L # 1970-01-01 00:00:00

# connect to server
s = socket. socket (socket. AF INET, socket.SOCK STREAM)
s. connect ((HOST, PORT))

# read 4 bytes, and convert to time value
t = s.recv(4)



t = struct. unpack (“!17, t)[0]
int(t — TIME1970)

s.close()

# print results
print “server time is”, time.ctime (t)
print “local clock is”, int(time.time()) — t, “seconds off”

server time is Sat Oct 09 16:42:36 1999
local clock is 8 seconds off

socket ] PR#( factory function ) R4y IR (W1l Internet
stream socket , BUitiE TCP socket )GIEE— ¥ socket . connect J7Vk
PR IXA socket ERB|FRE MRS A . IS, SR DMER recv JiikiE
NG AET)

BIEE— MRS 2S socket AHFHIMZA RN 7%, A EAEIERE SIS 45,
M2k socket bind (HF) BIANI— N L, HIFELRIERGEKR, &
Je IR A BRAREAS IR 197 3K

Example 7-2 GUZE T —ANHSTR)RSS 2%, SR RIANLA 8037 & ( 1024 HifIJT
i S RERSR K, Unix RGNV R EAIMRLINESR root BLUR).

7.2.0.2. Example 7-2. ¥ socket BHSZIL—A KA RS 25

File: socket—example—2. py

import socket
import struct, time

# user—accessible port
PORT = 8037

# reference time
TIME1970 = 2208988800L

# establish server
service = socket. socket (socket. AF _INET, socket.SOCK STREAM)

service. bind ((””, PORT))
service. listen (1)

print “listening on port”, PORT

while 1:



# serve forever

channel, info = service. accept ()
print “connection from”, info

t = int(time. time()) + TIME1970
t = struct.pack("!17, t)

channel. send(t) # send timestamp
channel. close() # disconnect

listening on port 8037
connection from ( 127.0.0.17, 1469)
connection from ( 127.0.0.1°, 1470)

listen PRI EVF socket AT ZER:. SHARRER IS (H
TAERE P AL FE AT DR FFIERR) K/, )i accept fHIAKE 2477 IS [A]IR [H] 45 B4
R Vg,
HREIXAEN accept HEURI—/ANHIH socket W%, XK %8 HBAE RS
Bl ). MR socket FURHSRORFRER:; BT JE R 005 AL i R A
B socket .

AT LAE ] Example 7-3 , ( Example 7-1 [R50 FALRRAS) Sl iiatix AN Rk %
7, .

7.2.0.3. Example 7-3. —HFEITHNES o
File: timeclient. py

import socket
import struct, sys, time

# default server
host = “localhost”
port = 8037

# reference time (in seconds since 1900-01-01 00:00:00)
TIME1970 = 2208988800L # 1970-01-01 00:00:00

def gettime (host, port):
# fetch time buffer from stream server
s = socket. socket (socket. AF_INET, socket.SOCK STREAM)
. connect ((host, port))
= s.recv(4)
.close()

s
t
s
t = struct. unpack("!1”, t)[0]



return int(t — TIME1970)
if  name  =="  main ”
# command—line utility
if sys.argv[l:]:
host = sys.argv[1]
if sys.argv[2:]:
port = int(sys.argv[2])
else:
port = 37 # default for public servers

t = gettime (host, port)
print “server time is”, time.ctime (t)
print “local clock is”, int(time.time()) — t, “seconds off”

server time is Sat Oct 09 16:58:50 1999
local clock is 0 seconds off

Example 7-3 FrosIAH ] DIAE BT, RLTEF A timeclient 5
e, REIHHEN gettime BREL.

Hurkhik, FATCLAHH T ( TCP ) socket . W [a]WpSIAEESR] T UDP sockets
(30 . W socket B TAEBAR IR, RS mEETmR2SE NEE
BeWrds, EXNTTEEWTI MR R SRR R AHEL T, RIERSCEG R
MR BN, nTRe R NSTEARE, (HAR A TEA RS I I A2 .

0 Example 7-4 Fi/R, RATEEAEHEIIRIC socket KREEH I EHAT FENL A,
W sendto 771k, BB IMIBLNCE HAE A SHL SRS I
{§iFH recvfrom Jjyk.

7.2.0.4. Example 7-4. M socket REHSZIL—ANHR AT 8] %% i

File: socket—example—4. py

import socket
import struct, time

# server
HOST = “localhost”
PORT = 8037

# reference time (in seconds since 1900-01-01 00:00:00)
TIME1970 = 2208988800L # 1970-01-01 00:00:00

# connect to server



s = socket. socket (socket. AF INET, socket.SOCK DGRAM)

# send empty packet
s. sendto(””, (HOST, PORT))

# read 4 bytes from server, and convert to time value
t, server = s.recvfrom(4)

t = struct. unpack (“!17, t)[0]

t = int(t - TIME1970)

s.close()

print “server time is”, time.ctime (t)
print “local clock is”, int(time.time()) — t, “seconds off”

server time is Sat Oct 09 16:42:36 1999
local clock is 8 seconds off

X recvirom IR[FIPI/AME : Bl AR E bk, 58 H T 0% el 5 Hdks.
Example 7-5 Ji&zr 1% 55 s AU65.

Example 7-5. /] socket RIS —NR SCIN ] 55 4%

File: socket—example—b. py

import socket
import struct, time

# user—accessible port
PORT = 8037

# reference time
TIME1970 = 2208988800L

# establish server
service = socket. socket (socket. AF INET, socket.SOCK DGRAM)
service. bind ((””, PORT))

print “listening on port”, PORT

while 1:
# serve forever
data, client = service.recvfrom(0)
print “connection from”, client



t = int(time. time()) + TIME1970
t = struct.pack("!17, t)
service. sendto(t, client) # send timestamp

listening on port 8037
connection from ( 127.0.0.1°, 1469)
connection from ( 127.0.0.17, 1470)

mEEPARET RS H bind KB — O A4 socket , P
recvfrom BREIR [F] Rk [a) 25 7 g A 1A EU .

7.3. select AEHR

select R RVFRREE —PELEZ A socket , il, LI HABRRIERI % e
I, Wl Example 7-6 Frow.

PR LI — AN EE L socket fLifi%y select BREL, AREEAFEAPIRASAL (7]
BE, A, BUERIZEIRES)

o WIRIEAMWH T listen REFIESR:, YimumEdhFEN, socket
JRCH AT (X RS accept N4BZE). BRFH 2 socket #¢pHakE
BN FEHEOLT, recy £REl— AN ER ).

o HAERHZEA] connect J7iAJE B IERLEUE B T LIS AF] socket
INf, socket HURHA A E K.

o MAEPHZEINH connect FIEJGIERRING, socket &K H—MEIR(E
=7

7.3.0.1. Example 7-6. fffH select HIEEHFZL socket KIZHIEIE

File: select—example-1. py
import select

import socket

import time

PORT = 8037

TIME1970 = 2208988800L

service = socket. socket (socket. AF_INET, socket.SOCK STREAM)
service. bind ((””, PORT))



service. listen(1)
print “listening on port”, PORT

while 1:
is readable = [service]
is writable = []
is error = []
r, w, e = select.select(is readable, is writable, is error, 1.0)
if r:
channel, info = service. accept ()
print “connection from”, info
t = int(time. time()) + TIME1970
= chr (t>>24&255) + chr (t>>16&255) + chr (t>>8&255) + chr (t&255)
channel. send(t) # send timestamp
channel. close() # disconnect
else:

print “still waiting”

listening on port 8037

still waiting

still waiting

connection from ( 127.0.0.17, 1469)
still waiting

connection from ( 127.0.0.17, 1470)

7t Example 7-6 ", FATEERFIRNT socket AR BIRAS, XARA — ik
TR ENE. FATHA Z 37—+ 775403 channel socket , RIS AT HER A
S 4 TFTMSE RS X G AR B ) 2 i A KR A, AR
MNAZLEE IR TR AR IS is writable #EH, IFHHAE select W
(I NNEYN

WERREEE socket by 76412 #X GBI setblocking J77%), AAMKEL
ATLMEA] select KREEAFF socket 4%, Ant asyncore Bidk (W F—71) #
BT —ANSRKIAESE, & A RGBT TIX—1). FrPARAHERSEX 2 i
fta, FR—IE.

7.4. asyncore FEER

asyncore FEHLFRALT —A "GN ( reactive )” socket SZHL. iZBIBR U
PRe R 2 IR 5E UG IR AT IARRS, A 2B socket X%, A EAIN



Ik RRAHEIRAK dispatcher 38, SRJAEBEM N IE (WAL AR —
A Bl LSEILR 2P socket ARFRES.

e handle connect : —/NIEFNIHEE NG HEE .

e handle expt : EHRMEHI .

e handle accept : EFAENRBEB—NIENT socket EHFgEUHA.  [H]
i) ( callback ) MNAZAEH] accept JiikKak1F2 )" im socket .

e handle read : AKH socket MJEIREEF LA A, [FIH I N %
fFH recv J7VERIRASEIE.

o handle write : socket WA ANE IRz A, HH send 77ikS
NEHE.

e handle close : 4 socket #<HBE A% .

e handle error(type, value, traceback) FEATAR—ANI0liH k% k4
Python HriRBIH. BRI SEEL 2 FT EPER BRI (13 5 2]
sys. stdout .

Example 7-7 /R T — NI 7 ut, A socket ARERAPFIHTANIALL.
7.4.0.1. Example 7-7. {#H asyncore AL M} IE] RS 28IRE ] ]

File: asyncore—example—1. py

import asyncore
import socket, time

# reference time (in seconds since 1900—-01-01 00:00:00)
TIME1970 = 2208988800L # 1970-01-01 00:00:00

class TimeRequest (asyncore. dispatcher) :
# time requestor (as defined in RFC 868)

def  init  (self, host, port=37):
asyncore. dispatcher. init  (self)
self. create socket (socket. AF INET, socket.SOCK STREAM)
self. connect ((host, port))

def writable(self):
return 0 # don’ t have anything to write

def handle connect (self):
pass # connection succeeded

def handle expt (self):
self.close() # connection failed, shutdown



def handle read(self):
# get local time
here = int(time. time()) + TIME1970

# get and unpack server time

s = self.recv(4)

there = ord(s[3]) + (ord(s[2])<<8) + (ord(s[1])<<16) +
(ord(s[0])<<24L)

self.adjust time (int (here — there))
self.handle close() # we don’t expect more data

def handle close(self):
self. close()

def adjust time(self, delta):
# override this method!
print “time difference is”, delta

#
# try it out

request = TimeRequest (“www. python. org”)
asyncore. loop ()
log: adding channel <TimeRequest at 8cbe90>

time difference is 28
log: closing channel 192:<TimeRequest connected at 8cbe90>

WERIRANEILSKAEE R, AR LIAEAR Y dispatcher ZRELHE log J7
%

Example 7-8 J&7r 1 X NI A IRSS &%, THERXHEL ML TMAS dispatcher
T, —AHTHWr socket , HAHTEHE i@

7.4.0.2. Example 7-8. {#F] asyncore HEIRSCIRETE] RSS2

File: asyncore—example—2. py

import asyncore
import socket, time

# reference time



TIME1970 = 2208988800L
class TimeChannel (asyncore. dispatcher) :

def handle write(self):
t = int(time. time()) + TIME1970
t = chr (t>>24&255) + chr (t>>16&255) + chr (t>>8&255) + chr (t&255)
self. send(t)
self. close()

class TimeServer (asyncore. dispatcher) :

def  init  (self, port=37):
self. port = port
self. create socket (socket.AF INET, socket.SOCK STREAM)
self.bind (("”, port))
self. listen(5)
print “listening on port”, self.port

def handle accept (self):
channel, addr = self.accept()
TimeChannel (channel)

server = TimeServer (8037)
asyncore. loop ()

log: adding channel <TimeServer at 8cb940>

listening on port 8037

log: adding channel <TimeChannel at 8b2fd0>

log: closing channel 52:<TimeChannel connected at 8b2fd0>

br T dispatcher &, EXAMBHILEEH—A dispatcher with send J5. YRnA]
DA FH X AN S A2 R Bt (1) S s 110 AN 2 PHLZE Do 465 38 TR 1 X

Example 7-9 WM HLUE 4k dispatcher with send J55E X T —4
AsyncHTTP 5. JREIE—/NERSEHE, EakE— HITP GET kI
32 B s ik 2]/ “consumer” HFRXTS

7.4.0.3. Example 7-9. fff asyncore tHHtki% HTTP &K

File: SimpleAsyncHTTP. py

import asyncore
import string, socket
import StringlO



import mimetools, urlparse

class AsyncHTTP (asyncore. dispatcher with send) :
# HTTP requester

def  init  (self, uri, consumer):
asyncore. dispatcher with send. init  (self)

self.uri = uri
self. consumer = consumer

# turn the uri into a valid request
scheme, host, path, params, query, fragment =
urlparse. urlparse (uri)
assert scheme == “http”, “only supports HTTP requests”
try:
host, port = string.split(host, 7:”, 1)
port = int (port)
except (TypeError, ValueError):
port = 80 # default port

if not path:

path = 7/
if params:

path = path + ”7;” + params
if query:

path = path + 7?7 + query

self. request = “GET %s HTTP/1.0\r\nHost: %s\r\n\r\n” % (path,
host)

self. host = host
self. port = port

self. status = None
self. header

None

”nn

self. data =

# get things going!
self. create socket (socket.AF INET, socket.SOCK STREAM)
self. connect ((host, port))

def handle connect (self):
# connection succeeded



def

def

def

self. send(self. request)

handle expt (self):
# connection failed; notify consumer (status is None)
self. close()
try:
http header = self. consumer. http header
except AttributeError:
pass
else:
http header (self)

handle read(self):
data = self.recv(2048)
if not self. header:
self. data = self.data + data
try:
i = string. index (self.data, “\r\n\r\n”)
except ValueError:
return # continue
else:
# parse header
fp = Stringl0. StringlO(self. datal:i+4])
# status line is “HTTP/version status message”
status = fp.readline()
self. status = string. split(status, 7 7, 2)
# followed by a rfc822-style message header
self. header = mimetools. Message (fp)
# followed by a newline, and the payload (if any)
data = self.datali+4:]
self.data = 7”7
# notify consumer (status is non-zero)
try:
http header = self. consumer. http header
except AttributeError:
pass
else:
http header (self)
if not self. connected:
return # channel was closed by consumer

self. consumer. feed (data)

handle close (self):



self. consumer. close ()
self.close()

Example 7-10 HH{R/NEIAS 7R 1 Gn ) 4 H IX AN K.
7.4.0.4. Example 7-10. {#f SimpleAsyncHTTP 2§

File: asyncore—example—3. py

import SimpleAsyncHTTP
import asyncore

class DummyConsumer:
size = 0

def http header (self, request):
# handle header
if request. status is None:
print “connection failed”
else:
print “status”, “=>", request.status
for key, value in request. header. items() :

”

print key, ”=", value

def feed(self, data):
# handle incoming data
self.size = self.size + len(data)

def close(self):
# end of data
print self.size, “bytes in body”

#
# try it out

consumer = DummyConsumer ()
request = SimpleAsyncHTTP. AsyncHTTP (

"http://www. pythonware. com”,
consumer

)

asyncore. loop ()

log: adding channel <AsyncHTTP at 8e2850>



status => [HTTP/1.1’, ’200°, ’O0K\015\012’]
server = Apache/Unix (Unix)

content—type = text/html

content—length = 3730

3730 bytes in body
log: closing channel 156:<AsyncHTTP connected at 8e2850>

XHL consumer BEVEIFISE A T htmllib 1 xmllib AT EEE2M, X
FER AT DL E BT (E - @A HTML mRJ2 XML %4, http header J7¥:2 nl3E[N;
WREA e e, Wk 2.

Example 7-10 [J— ] L © AN REAR A M AL ¥ 8 5 W] B3 Y. Example 7-11 JIA
T—NBHMA consumer 2, B AT PAIR UMb A B 5E ).

7.4.0.5. Example 7-11. f#/H SimpleAsyncHTTP Z84bFHEEE ]

File: asyncore—example—4. py

import SimpleAsyncHTTP
import asyncore

class DummyConsumer :
size = 0

def http header (self, request):
# handle header
if request. status is None:
print “connection failed”
else:
print “status”, “=>", request.status
for key, value in request. header. items() :

”

print key, 7=", value

def feed(self, data):
# handle incoming data
self.size = self.size + len(data)

def close(self):
# end of data
print self.size, “bytes in body”

class RedirectingConsumer:

def  init  (self, consumer):



self. consumer = consumer

def http header (self, request):

def

def

#

# handle header
if request. status is None or)\
request. status[1] not in (73017, ”73027):
try:
http header = self. consumer. http header
except AttributeError:
pass
else:
return http header (request)
else:
# redirect!
uri = request. header[”location”]
print “redirecting to”, uri, 7...”
request. close ()
SimpleAsyncHTTP. AsyncHTTP (uri, self)

feed(self, data):
self. consumer. feed (data)

close (self):
self. consumer. close ()

# try it out

consumer = RedirectingConsumer (DummyConsumer ())

request = SimpleAsyncHTTP. AsyncHTTP (
"http://www. pythonware. com/library”,
consumer

)

asyncore. loop ()

log: adding channel <AsyncHTTP at 8e64b0>

redirecting to http://www. pythonware. com/library/ ...
log: closing channel 48:<AsyncHTTP connected at 8e64b0>
log: adding channel <AsyncHTTP at 8ea790>

status => [CHITP/1.1°, ’200°, ’O0K\015\012’ ]

server = Apache/Unix (Unix)

content—

type = text/html



content—length = 387

387 bytes in body
log: closing channel 236:<AsyncHTTP connected at 8ea790>

WR RS 25 IR PR 301 GRATEER) B & 302 (fESEE ), e T
consumer 43K MY HTIE SR IF b ak & HOFHE K. A X consumer )AL I
AR 5K consumer .

7.5. asynchat Hib

asynchat FEHtEX} asyncore H— A . EHEAL 1 74T ( 1ine—oriented )
IS SR, SRR AL T 8858 (1 92 v X S FF Gl push 0
"producer” ML

Example 7-12 SZELT —MRE/NE HITP IR4s#%. & 2R iz 4y & HTTP
W RAE K HTML SCRY Gl Yo 28 2 11 HE B )

7.5.0.1. Example 7-12. {#F] asynchat BEHSZEL—/ KR HTTP ARS2%

File: asynchat—example—1. py

import asyncore, asynchat
import os, socket, string

PORT = 8000
class HTTPChannel (asynchat. async chat) :

def  init  (self, server, sock, addr):
asynchat. async chat. init_ (self, sock)
self. set terminator (“\r\n”)
self. request = None
self.data = 7"
self. shutdown = 0

def collect incoming data(self, data):
self. data = self.data + data

def found terminator (self):
if not self.request:
# got the request line



self. request = string. split(self.data, None, 2)
if len(self.request) != 3:
self. shutdown = 1
else:
self. push ("HTTP/1.0 200 OK\r\n”)
self. push (“Content—type: text/html\r\n”)
self. push ("\r\n”)
self.data = self.data + “\r\n”
self. set terminator ("\r\n\r\n”) # look for end of headers
else:
# return payload.
self. push (“<html><body><pre>\r\n”)
self. push(self. data)
self. push ("</pre></body></htm1>\r\n”)
self. close when done ()

class HTTPServer (asyncore. dispatcher) :

def  init  (self, port):
self. create socket (socket.AF INET, socket.SOCK STREAM)
self.bind (("”, port))
self. listen(5)

def handle accept (self):
conn, addr = self.accept()
HTTPChannel (self, conn, addr)

#
# try it out

s = HTTPServer (PORT)
print “serving at port”, PORT,
asyncore. loop ()

” ”

GET / HTTP/1.1

Accept: */*

Accept—-Language: en, sv

Accept—-Encoding: gzip, deflate

User—Agent: Mozilla/4.0 (compatible; Bruce/1.0)
Host: localhost:8000

Connection: Keep—Alive



producer %I FLVFRFEN ( “push” ) K KLLE T ICIEAE WA P A7 RN 4.
asyncore L7725 Z 5 % A3 producer [ more J5ik. %4k, &
A — N AR B ARl SRR .

Example 7-13 SEILT —AMRRFAMIIE T SO HITP R4S 2%, EMEH T
W] FileProducer RN SCAFHR SR, AR IEEEUL kb .

7.5.0.2. Example 7-13. {#] asynchat #EHSZIL—/fRjELEK] HITP fR4-5%
File: asynchat—example—2. py

import asyncore, asynchat

import os, socket, string, sys

import StringlO, mimetools

ROOT = ".”

PORT

8000
class HTTPChannel (asynchat. async chat) :

def  init  (self, server, sock, addr):
asynchat. async chat. init  (self, sock)
self. server = server
self. set terminator ("\r\n\r\n”)
self. header = None
self.data = 7”7
self. shutdown = 0

def collect incoming data(self, data):
self. data = self.data + data
if len(self.data) > 16384:
# limit the header size to prevent attacks
self. shutdown = 1

def found terminator (self):
if not self. header:

# parse http header

fp = Stringl0. StringlO(self. data)

request = string. split(fp.readline(), None, 2)

if len(request) != 3:
# badly formed request; just shut down
self. shutdown = 1

else:
# parse message header



self. header = mimetools. Message (fp)
self. set terminator (“\r\n”)
self. server. handle request (
self, request[0], request[1l], self.header
)
self. close when done ()
self.data = 7”7
else:
pass # ignore body data, for now

def pushstatus(self, status, explanation="0K"):
self. push ("HTTP/1.0 %d %s\r\n” % (status, explanation))

class FileProducer:
# a producer that reads data from a file object

def  init  (self, file):
self.file = file

def more (self):
if self.file:
data = self. file. read(2048)
if data:
return data
self. file = None

”nn

return

class HTTPServer (asyncore. dispatcher) :

def  init  (self, port=None, request=None):
if not port:
port = 80
self. port = port
if request:

self. handle request = request # external request handler

self. create socket (socket.AF INET, socket.SOCK STREAM)
self.bind (("”, port))
self. listen(5)

def handle accept (self):
conn, addr = self.accept()
HTTPChannel (self, conn, addr)



def handle request(self, channel, method, path, header):

try:
# this is not safe!
while path[:1] == 7/":

path = path[1:]

filename = os.path. join(ROOT, path)
print path, “=>"7, filename
file = open(filename, “r”)

except IOError:
channel. pushstatus (404, “Not found”)
channel. push (“Content-type: text/html\r\n”)
channel. push (“\r\n”)
channel. push (“<htm1><body>File not

found. </body></htm1>\r\n”)

else:
channel. pushstatus (200, “0K”)
channel. push (“Content-type: text/html\r\n”)
channel. push (“\r\n”)
channel. push with producer (FileProducer (file))

#
# try it out

s = HTTPServer (PORT)
print “serving at port”, PORT
asyncore. loop ()

serving at port 8000

log: adding channel <HTTPServer at 8e54d0>

log: adding channel <HTTPChannel at 8e64a0>
samples/sample. htm => . \samples/sample. htm

log: closing channel 96:<HTTPChannel connected at 8e64a0>

7.6. urllib ik

urlib #EN HTTP, FTP, AL gopher #&fit 7 — G —WE Mimik . Ex
F SRS URL B+ G I (1 ph il Ab P 5.

M URL $REXEE AR W), R urlopen J77E, ARJE MIR[EIH
XGPSR R P, 40 Example 7-14 Fiow.

7.6.0.1. Example 7-14. ffH urllib BHRIREGEFEFIR



File: urllib—example-1. py

import urllib

fp = urllib. urlopen (“http://www. python. org”)

op = open(“out. html”, “wbh”)

n=2=0

while 1:
s = fp.read(8192)
if not s:

break
op.write(s)
n=n+ len(s)

fp. close ()
op. close ()

for k, v in fp. headers. items():

”_n”

print k, =", v
print “copied”, n, “bytes from”, fp.url

server = Apache/1.3.6 (Unix)

content—type = text/html

accept-ranges = bytes

date = Mon, 11 Oct 1999 20:11:40 GMT
connection = close

etag = "741e9-7870-37f356bf”

content—length = 30832

last-modified = Thu, 30 Sep 1999 12:25:35 GMT
copied 30832 bytes from http://www. python. org

XA TN G PE T — Lo HEFRUE Y JE L. headers &—A Message X% (1
mimetools ALl E X)), url ESEPr) URL . J5 & SR 3R I SS ws f) 5 58 [ 11 58
.

urlopen PRECSEER L& —NiBhREL, ©S0IE— FancyURLopener 115K
W E B open 7k, AR AT LLAK AR IXAN SR 58 BURF R AT . Bl
Example 7-15 "84 H B HbAE 05 HEW 5 i i 55 %5

7.6.0.2. Example 7-15. H urllib HiHSZI B3 B4 % UF



File: urllib—example-3. py
import urllib

class myURLOpener (urllib. FancyURLopener) :
# read an URL, with automatic HTTP authentication

def setpasswd(self, user, passwd):
self. user = user
self. passwd = passwd

def prompt user passwd(self, host, realm):
return self.  user, self.  passwd

urlopener = myURLOpener ()
urlopener. setpasswd (“mulder”, “trustnol”)

fp = urlopener. open ("http://www. secretlabs. com”)
print fp.read()

7.7. urlparse 1t

urlparse FEHLA & FH T4 URL HIpR%L, wIRALE URL RSP G455 1 3444 TR
M. U Example 7-16 fi7s.

7.7.0.1. Example 7-16. {#] urlparse &k

File: urlparse—example—1. py

import urlparse

print urlparse.urlparse ("http://host/path;params?querytfragment”)
Chttp’, “host’, ’/path’, ’params’, ' query , ’fragment’)

— AN LR S HTTP URL 43E04 EHLA A A (—A HITP k&
MR FHLA LSO K #42), Ul Example 7-17 JoR.

7.7.0.2. Example 7-17. {#F] urlparse filkb¥E HTTP 5E{%&( HITP

Locators )

File: urlparse—example—2. py



import urlparse

scheme, host, path, params, query, fragment =\
urlparse. urlparse ("http://host/path;params?querytfragment”)

if scheme == "http”:
print “host”, “=>", host
if params:
path = path + ”7;” + params
if query:
path = path + 7?7 + query
print “path”, ”=>", path

host => host
path => /path;params?query

Example 7-18 JE7r T @ifi[ff /] urlunparse RECRE SRR 5> & FF Rl—A
URL .

7.7.0.3. Example 7-18. {¥F] urlparse HitkbiE HTTP 5E{73%( HITP

Locators )
File: urlparse—example-3. py
import urlparse

scheme, host, path, params, query, fragment =\
urlparse. urlparse ("http://host/path;params?querytfragment”)

if scheme == “http”:
print “host”, “=>", host

print “path”, “=>", urlparse.urlunparse (
(None, None, path, params, query, None)
)

host => host

path => /path;params?query
Example 7-19 i urljoin pRECK:4aX] A2 FIA X B A2 4] Al k.
7.7.0.4. Example 7-19. {¥ urlparse PEIRZH-GHHXTESIBS

File: urlparse—example—4. py

import urlparse



base = “http://spam. egg/my/little/pony”

for path in ”/index”, “goldfish”, ”../black/cat”:
print path, “=>", urlparse.urljoin(base, path)

/index => http://spam. egg/index
goldfish => http://spam. egg/my/little/goldfish
../black/cat => http://spam. egg/my/black/cat

7.8. cookie FEH

(2.0 HUFHE) BN HTTP %7 b AR S dsde i T HEA M cookie SCFF.
Example 7-20 FE7~ T & HI#H.

7.8.0.1. Example 7-20. {¥F cookie Lk

File: cookie—example—1. py

import Cookie
import os, time

cookie = Cookie.SimpleCookie ()
cookie[“user”] = "Mimi”
cookie[”timestamp”] = time. time ()

print cookie

# simulate CGI roundtrip
os. environ[“HTTP _COOKIE”] = str(cookie)

print

cookie = Cookie. SmartCookie ()
cookie. load (os. environ[”HTTP_COOKIE”])

for key, item in cookie.items() :
# dictionary items are “Morsel” instances
# use value attribute to get actual value
print key, repr(item. value)

Set—Cookie: timestamp=736513200:



Set—Cookie: user=Mimi;

user ' Mimi’
timestamp ’ 736513200

7.9. robotparser FEHt

(2.0 HHrE) robotparser AHEERAREEE robots. txt XA, ZICIFEHT
Robot Exclusion Protocol (#HZRHLEE NFERSTRIL?
http://info. webcrawler. com/mak/projects/robots/robots. html ).

WRARSELIL—A HTTP HLas N1y in) P AT =l i OFAS B AR B
RO, AT IE 2 R A A R AR A — D e A & S2 WA . Example
7-21 JEIR TS A .

7.9.0.1. Example 7-21. {#F] robotparser ik

File: robotparser—example—1. py

import robotparser

r = robotparser. RobotFileParser ()

r.set url ("http://www. python. org/robots. txt”)

r. read ()

if r.can fetch(“"*”, ”/index.html”):
print “may fetch the home page”

if r.can fetch("*”, ”/tim one/index. html”):
print “may fetch the tim peters archive”

may fetch the home page

7.10. ftplib fEIR

ftplib FEiHfu4 T — File Transfer Protocol (FTP , X{AL#PML) &)
Ui 1) SEE.

Example 7-22 JE7x T Wfn] & ki 445 5 bl H SR SCFE 28, A R L S 7)
£ G HFEAE) ¥ SRS 25 0 (A BN & 510 H 3 L 4 4% A
A, #ll Unix R 1s F1 Windows/DOS Fff] dir ).



7.10.0.1. Example 7-22. ¥ ftplib #HIRE HRFIE
File: ftplib—example—1. py
import ftplib

ftp = ftplib. FTP ("www. python. org”)
ftp. login (“anonymous”, “ftplib—example—1")

print ftp.dir()

ftp. quit ()

total 34

drwxrwxr-x 11 root 4127 512 Sep 14 14:18 .
drwxrwxr-x 11 root 4127 512 Sep 14 14:18 ..
drwxrwxr-x 2 root 4127 512 Sep 13 15:18 RCS
lrwxrwxrwx 1 root bin 11 Jun 29 14:34 README ->
welcome. msg

drwxr—-xr-x 3 root wheel 512 May 19 1998 bin
drwxr-sr-x 3 root 1400 512 Jun 9 1997 dev
drwxrwxr—— 2 root 4127 512 Feb 8 1998 dup
drwxr—-xr-x 3 root wheel 512 May 19 1998 etc

SRR, T EIER retr BEEIAT. VRECSIR N BOCARICAR, IR
WAH O EATER A, Example 7-23 WA T4 lambda FRIE ¢ i i
TAE.

7.10.0.2. Example 7-23. ¥ ftplib MR & TH
File: ftplib—example—2. py

import ftplib
import sys

def gettext(ftp, filename, outfile=None):
# fetch a text file
if outfile is None:
outfile = sys. stdout
# use a lambda to add newlines to the lines read from the server
ftp. retrlines ("RETR ” + filename, lambda s, w=outfile.write:

w(st"\n"))

def getbinary(ftp, filename, outfile=None) :



# fetch a binary file
if outfile is None:
outfile = sys. stdout
ftp. retrbinary ("RETR ” + filename, outfile.write)

ftp = ftplib. FTP ("www. python. org”)
ftp. login (“anonymous”, “ftplib—example—2")

gettext (ftp, “"README”)
getbinary (ftp, “welcome.msg”)

WELCOME to python. org, the Python programming language home site.
You are number %N of %M allowed users. Ni!
Python Web site: http://www. python. org/

CONFUSED FTP CLIENT? Try begining your login password with - dash.
This turns off continuation messages that may be confusing your client.

5, Example 7-24 ¥ 3CHFEHIF] FTP RS54 b XA AT H SO 44k
AT SO SCAR SO I o — HE IS A

7.10.0.3. Example 7-24. {¥F] ftplib & EA&E 04
File: ftplib—example-3. py

import ftplib
import os

def upload(ftp, file):
ext = os.path. splitext(file) [1]
if ext in (7. tXt”, ”.htm”, 7. html”) :
ftp. storlines ("STOR ” + file, open(file))
else:
ftp. storbinary ("STOR ” + file, open(file, “rb”), 1024)

ftp = ftplib. FTP("ftp. fbi. gov”)
ftp. login("mulder”, “trustnol”)

upload (ftp, “trixie.zip”)
upload (ftp, “file. txt”)
upload (ftp, ”sightings. jpg”)




7.11. gopherlib &R

gopherlib FiHfl & T — gopher %/ 'umsSLEl, Ul Example 7-25 Ff7i.
7.11.0.1. Example 7-25. ] gopherlib ik

File: gopherlib—example—1. py

import gopherlib

host = ”gopher. spam. egg”

f = gopherlib. send selector(”1/”, host)
for item in gopherlib. get directory (f):
print item

[’0’, ”“About Spam. Egg’ s Gopher Server”, ”“0/About’s Spam.Egg’ s
Gopher Server”, ’gopher.spam.egg , 70°, ’+ ]

[’1’, ’About Spam.Egg’, ’1/Spam.Egg’, ’gopher. spam.egg’ , 70, ’+ ]
[’1’, ’Misc’, ’1/Misc’, ’gopher.spam.egg’, 70", '+ ]

7.12. httplib

httplib BEPARAL T —A HITP %/t 11, %W Example 7-26 FisK.
7.12.0.1. Example 7-26. f#ff httplib #Hk

File: httplib—example—1. py

import httplib

USER AGENT = “httplib—example-1. py”

class Error:

# indicates an HTTP error

def  init  (self, url, errcode, errmsg, headers):
self.url = url
self. errcode = errcode
self. errmsg = errmsg
self. headers = headers

def = repr (self):



return (
"<Error for %s: %s %s>” %

(self.url, self.errcode, self.errmsg)

)

class Server:

def  init  (self, host):
self. host = host

def fetch(self, path):
http = httplib. HTTP (self. host)

# write header

http. putrequest ("GET”, path)

http. putheader ("User—Agent”, USER AGENT)
http. putheader ("Host”, self.host)

http. putheader ("Accept”, ”*/%”)

http. endheaders ()

# get response
errcode, errmsg, headers = http. getreply()

if errcode != 200:
raise Error(errcode, errmsg, headers)

file = http. getfile()
return file.read()

”

. ” .
if name == " main

server = Server (“www. pythonware. com”)
print server. fetch(”/index. htm”)

R httplib $RAER) HTTP &7 b dE S i &5 e I R Wk S BHIERE . b
IR TT151EZ % asyncore BEEH 5] 5.

7.12. 1. BEERIEL RS

httplib W] PAFRAGEHAR HTTP @74, #l4n POST , 41 Example 7-27 Friw.
7.12.1.1. Example 7-27. {#H httplib KiEX%HIE

File: httplib—example—2. py



import httplib

USER AGENT = “httplib—example-2. py”

def post(host, path, data, type=None):

if

http = httplib. HTTP (host)

# write header
http. putrequest ("PUT”, path)
http. putheader ("User—Agent”, USER AGENT)
http. putheader ("Host”, host)
if type:
http. putheader ("Content-Type”, type)
http. putheader ("Content-Length”, str(len(size)))
http. endheaders ()

# write body
http. send (data)

# get response
errcode, errmsg, headers = http. getreply()

if errcode != 200:
raise Error(errcode, errmsg, headers)

file = http. getfile()
return file.read()

“name  =="  main

post (“www. spam. egg”, ”/bacon. htm”, “a piece of data”, “text/plain”)

7.13. poplib A

poplib itk (U Example 7-28 ffizn) 27 —4> Post Office Protocol
( POP3 H130) &/ i SEBL. XA R MBS 28 “pop” (#5U1) {5 E 2
PRI N H .

7.13.0.1. Example 7-28. {¥F] poplib itk

File: poplib—example—1. py



import poplib
import string, random
import StringlO, rfc822

SERVER = “pop. spam. egg”

USER = "mulder”
PASSWORD = “trustnol”

# connect to server
server = poplib. POP3 (SERVER)

# login
server. user (USER)
server. pass_(PASSWORD)

# list items on server
resp, items, octets = server. list()

# download a random message
id, size = string. split (random. choice(items))
resp, text, octets = server.retr(id)

text = string. join(text, “\n”)
file = StringlO. StringlO(text)

message = rfc822. Message (file)

for k, v in message. items():

”_n”

print k, =", v
print message. fp. read()

subject = ANN: (the eff-bot guide to) The Standard Python Library
message—id = <199910120808. KAA09206@spam. egg>
received = (from fredrik@spam. egg)

by spam. egg (8.8.7/8.8.5) id KAA09206

for mulder; Tue, 12 Oct 1999 10:08:47 +0200

from = Fredrik Lundh <fredrik@spam. egg>

date = Tue, 12 Oct 1999 10:08:47 +0200

to = mulder@spam. egg




7.14. imaplib Fifh

imaplib FBEFFRALT — Internet Message Access Protocol ( IMAP, Internet
WHEVFRPMY W SZ . XN TR ) BSAAR 55 a8 s H 3%,
ISR RAEAN VT I —FF. 41 Example 7-29 Ffiow.

7.14.0. 1. Example 7-29. f¥f] imaplib &Ik
File: imaplib—example—1. py
import imaplib

import string, random
import StringlO, rfc822

SERVER = ”imap. spam. egg”

USER = "mulder”
PASSWORD = “trustnol”

# connect to server
server = imaplib. IMAP4 (SERVER)

# login
server. login (USER, PASSWORD)
server. select ()

# list items on server
resp, items = server.search(None, “ALL”)
items = string. split(items[0])

# fetch a random item

id = random. choice (items)

resp, data = server. fetch(id, ”(RFC822)”")
text = datal[0][1]

file = StringlO. StringlO(text)

message = rfc822. Message (file)

for k, v in message. items() :

” ”

print k, =", v

print message. fp. read()



server. logout ()

subject = ANN: (the eff-bot guide to) The Standard Python Library
message—id = <199910120816. KAA12177@larch. spam. egg>

to = mulder@spam. egg

date = Tue, 12 Oct 1999 10:16:19 +0200 (MET DST)

from = <effbot@spam. egg>

received = (effbot@spam. egg) by imap.algonet.se (8.8.8+Sun/8.6.12)
id KAA12177 for effbot@spam. egg; Tue, 12 Oct 1999 10:16:19 +0200
(MET DST)

body text for test 5

7.15. smtplib FEHR

smtplib FAHRMLT — Simple Mail Transfer Protocol ( SMTP , fajHLHBf:
AP0 B b S, PO T8I Unix WRPEHR S5 28 AIX MR, 4n
Example 7-30 Ff7~.

B4 poplib BY imaplib Ak,

7.15.0.1. Example 7-30. f#fH smtplib &k

File: smtplib—example—1. py

import smtplib
import string, sys

HOST = “localhost”

FROM
TO = “fredrik@spam. egg”

”effbot@spam. egg”

SUBJECT = “for your information!”
BODY = “next week: how to fling an otter”

body = string. join ((
"From: %s” % FROM,
"To: %s” % TO,
“Subject: %s” % SUBJECT,

”n

BODY), “\r\n”)



print body

server = smtplib. SMTP (HOST)
server. sendmail (FROM, [TO], body)
server. quit ()

From: effbot@spam. egg
To: fredrik@spam. egg

Subject: for your information!

next week: how to fling an otter

7.16. telnetlib fEiR

telnetlib FEEIRAET —/ telnet 2%/ i SZH.
Example 7-31 E#:3|—% Unix HM, B, RJEIERK—HFRYIE.
7.16.0.1. Example 7-31. f#] telnetlib B FHFEIEIRS2%

File: telnetlib—example—1. py

import telnetlib
import sys

HOST = ”spam. egg”

USER = “"mulder”
PASSWORD = “trustnol”

telnet = telnetlib. Telnet (HOST)

telnet. read until ("login: ”)
telnet. write (USER + “\n”)

telnet. read until ("Password: ”)
telnet. write (PASSWORD + “\n”)

telnet. write (“1s librarybook\n”)
telnet. write (“exit\n”)

print telnet.read all()



[spam. egg mulder]$ 1s

README os—path—isabs—example—1. py
SimpleAsyncHTTP. py os—path—-isdir—-example—1. py
aifc—example—1. py os—path—-isfile—example—1. py
anydbm—example—1. py os—path—islink—example—1. py
array—example—1. py os—path—ismount—example—1. py

7.17. nntplib FEHR

nntplib FEEERAE T AR 245 [F A& Fi 1 ( Network News Transfer Protocol,
NNTP ) % s ) SE .

7.17. 1. FHHEL

MOBT I IR 55 s s O B2 /T, AR IEFIX A IR S5 a8 I B — AN B 4.
Example 7-32 HHFIIAR S MRS 4 B 3— NS TTH B AR, AR5 M4 1 2R 4k
Ay B T

7.17.1. 1. Example 7-32. f¥/ nntplib FEHF|HHEE

File: nntplib—example—1. py

import nntplib
import string

SERVER = “news. spam. egg”
GROUP = “comp. lang. python”
AUTHOR = “fredrik@pythonware. com” # eff-bots human alias

# connect to server
server = nntplib. NNTP (SERVER)

# choose a newsgroup

resp, count, first, last, name = server. group (GROUP)
print “count”, “=>", count

print “range”, “=>", first, last

# list all items on the server
resp, items = server.xover (first, last)



# extract some statistics
authors = {}
subjects = {}

for id, subject, author, date, message id, references, size, lines in

items:
authors[author] = None
if subject[:4] == "Re: ”:
subject = subject[4:]
subjects[subject] = None
if string. find(author, AUTHOR) >= 0:
print id, subject

print “authors”, ”=>", len(authors)
print “subjects”, “=>", len(subjects)

count => 607
range => b7179 57971
57474 Three decades of Python!

57477 More Python books coming...

authors => 257
subjects => 200

7.17.2. THHEA

TR R, HFEWA article ¥k, W Example 7-33 Jiw.
7.17.2.1. Example 7-33. f# nntplib MR FEHIHEE
File: nntplib—example—2. py

import nntplib
import string

SERVER = “news. spam. egg”
GROUP = ”"comp. lang. python”
KEYWORD = “tkinter”

# connect to server
server = nntplib. NNTP (SERVER)

resp, count, first, last, name = server. group (GROUP)
resp, items = server.xover (first, last)



for id, subject, author, date, message id, references, size, lines in
items:
if string. find(string. lower (subject), KEYWORD) >= 0:
resp, id, message id, text = server.article(id)
print author
print subject
print len(text), “lines in article”

"Fredrik Lundh” <fredrik@pythonware. com>
Re: Programming Tkinter (In Python)
110 lines in article

Example 7-34 7 J Qifafik— DA PRIXSETH R, /R W] LTS BB — A
Message X% (] rfc822 Hith).

7.17.2.2. Example 7-34. f¥/ nntplib A1 rfc822 #EIRAMFEIEE
File: nntplib—example-3. py

import nntplib

import string, random
import StringlO, rfc822

SERVER = ”“news. spam. egg”
GROUP = ”"comp. lang. python”

# connect to server
server = nntplib. NNTP (SERVER)

resp, count, first, last, name = server. group (GROUP)
for i in range (10) :
try:
id = random. randint (int (first), int(last))
resp, id, message id, text = server.article(str(id))
except (nntplib. error temp, nntplib. error perm) :
pass # no such message (maybe it was deleted?)
else:
break # found a message!
else:
raise SystemExit

text = string. join(text, “\n”)
file = StringlO. StringlO(text)



message = rfc822. Message (file)

for k, v in message. items() :

”_n”

print k, =", v
print message. fp. read()

mime—-version = 1.0

content-type = text/plain; charset="iso-8859-1"

message—id = <008501bf1417$1cf90b70$£29b12c2@sausage. spam. egg>
lines = 22

from = “Fredrik Lundh” <{fredrik@pythonware. com>
nntp—posting—host = parrot. python. org
subject = ANN: (the eff-bot guide to) The Standard Python Library

</F>

FX— ), VRATCMER htmllib , uu , PLAK base64 ZkLzAbEIXLLyH B

7.18. SocketServer AL

SocketServer AFILT socket MRS avdefit 17— AMER. ZBIHRAL Tk
RIE, ARRT U EAIRATEA R 55 45

Example 7-35 f# I 1ZAERSEHL T —4> Internet HJ[RIVMARSS 2. 0] AR AT
D timeclient JHIAZER:E.

7.18.0.1. Example 7-35. f#F] SocketServer &k

File: socketserver—example—1. py

import SocketServer
import time

# user—accessible port
PORT = 8037

# reference time
TIME1970 = 2208988800L

class TimeRequestHandler (SocketServer. StreamRequestHandler) :



def handle (self) :
print “connection from”, self.client address
t = int(time. time()) + TIME1970
b = chr (t>>24&255) + chr (t>>16&255) + chr (t>>8&255) + chr (t&255)
self.wfile.write(b)

server = SocketServer. TCPServer ((””, PORT), TimeRequestHandler)
print “listening on port”, PORT
server. serve forever ()

connection from ( 127.0.0.17, 1488)
connection from ( 127.0.0.1°, 1489)

7.19. BaseHTTPServer fHEiR

X SE—ANEEIAE SocketServer HEZE FFEAMNESE, HT HITP HR454s.

Example 7-36 FERFRH PN TUHIN S B B 2R BEALE L. path AR A8 257
URL , ARATLME e N AR URL AR RAN RN 2 (U5 i) BR AR H s LA AT i
path IZIASHE IR [0l MR UL |

7.19.0.1. Example 7-36. {#iFd BaseHTTPServer ik

File: basehttpserver—example—1. py

import BaseHTTPServer
import cgi, random, sys

MESSAGES = [
“That’ s as maybe, it’s still a frog.”,
“Albatross! Albatross! Albatross!”,
"1t’ s Wolfgang Amadeus Mozart.”,
“A pink form from Reading.”,
"Hello people, and welcome to ' It’s a Tree.’

”

”1 simply stare at the brick and it goes to sleep.”,

]
class Handler (BaseHTTPServer. BaseHTTPRequestHandler) :
def do GET (self):

if self.path != 7/":
self. send error (404, “File not found”)



return
self. send response (200)
self. send header ("Content—type”, “text/html”)
self. end headers()
try:
# redirect stdout to client
stdout = sys. stdout
sys. stdout = self.wfile
self. makepage ()
finally:
sys. stdout = stdout # restore

def makepage (self) :
# generate a random message
tagline = random. choice (MESSAGES)
print “<html>”
print “<body>”
print “<p>Today’ s quote: ”
print “<i>%s</i>” % cgi. escape (tagline)
print “</body>”
print “</html>”

PORT = 8000
httpd = BaseHTTPServer. HTTPServer ((””, PORT), Handler)

print “serving at port”, PORT
httpd. serve forever ()

WA R HITP HEZRE S SimpleHTTPServer A1 CGIHTTPServer it

7.20. SimpleHTTPServer ik

SimpleHTTPServer AHHRLE—AMEIH HTTP HR4s#s, ‘C 4L TARUEN GET Al
HEAD 5 KACHEAS. 27 i =K [ A2 44 TR B3 o — A S48 OREGET
MR45 28 A B 4T 8 42) . Example 7-37 JEox T ik iifdi A .

7.20.0. 1. Example 7-37. f# SimpleHTTPServer #&iR

File: simplehttpserver—example—1. py

import SimpleHTTPServer
import SocketServer



# minimal web server. serves files relative to the
# current directory.

PORT = 8000
Handler = SimpleHTTPServer. SimpleHTTPRequestHandler
httpd = SocketServer. TCPServer ((””, PORT), Handler)

print “serving at port”, PORT
httpd. serve forever ()

serving at port 8000

localhost — — [11/0ct/1999 15:07:44] code 403, message Directory listing
not sup

ported

localhost — — [11/0ct/1999 15:07:44] “GET / HTTP/1.1” 403 -
localhost — — [11/0ct/1999 15:07:56] ”“GET /samples/sample. htm HTTP/1.1”
200 -

XA RS de o DS IS e A S A A AL (Bldn .. ). (e IR TG
KrUEALHE, BT LAE SO,

Example 7-38 SZHL T /ANREURIT web fCHL RIESACH HTTP iR 440 2
HErAR S 25 15232 URT . AREEARSS 23 H urllib SKIREUH PRk 25 1 5.

7.20.0.2. Example 7-38. {#/ SimpleHTTPServer AEIsSZIIALHE
File: simplehttpserver—example—2. py

# a truly minimal HTTP proxy

import SocketServer

import SimpleHTTPServer

import urllib

PORT = 1234

class Proxy (SimpleHTTPServer. SimpleHTTPRequestHandler) :

def do GET (self):
self. copyfile(urllib. urlopen(self.path), self.wfile)

httpd = SocketServer. ForkingTCPServer (C’, PORT), Proxy)



print “serving at port”, PORT
httpd. serve forever ()

7.21. CGIHTTPServer FEHi

CGIHTTPServer AHHefd—ANal LU b A H: W 562 11 ( common gateway interface
CGI ) M FHAMTIIAK) HITP xd5+4s. 1 Example 7-39 Jri.

7.21.0.1. Example 7-39. f#F CGIHTTPServer &bt
File: cgihttpserver—example—1. py

import CGIHTTPServer
import BaseHTTPServer

class Handler (CGIHTTPServer. CGIHTTPRequestHandler) :
cgi directories = ["/cgi”]

PORT = 8000
httpd = BaseHTTPServer. HTTPServer ((””, PORT), Handler)

print “serving at port”, PORT
httpd. serve forever ()

7.22. cgi FEH

cgi MEHROy CGT AL T MU Hy. el LI CGT SR i,

Example 7-40 JE/x T —NRIFAMK CCI A, BRI E H 3 FISCEy £
(FES T BEAS Fh g s AR H 5%)

7.22.0.1. Example 7-40. {f/H cgi iR
File: cgi—example-1. py

import cgi
import os, urllib

ROOT = “samples”

# header



print “text/html”
print

query = os. environ. get ("QUERY STRING”)
if not query:

” ”

query =

script = os.environ. get (“SCRIPT NAME”, ””)
if not script:
script = “cgi-example-1. py”

print “<html>”
print “<head>”
print “<title>file listing</title>”
print “</head>”
print “</html>”

print “<body>”

try:

files = os. listdir (os. path. join (ROOT, query))
except os.error:

files = []

for file in files:
link = cgi. escape(file)
if os.path. isdir (os. path. join (ROOT, query, file)):
href = script + 7?7 + os.path. join(query, file)
print “<p><a href="%s’ >%s</a>” % (href, cgi.escape(link))
else:
print “<p>%s” % link

print ”“</body>”
print “</html>”

text/html

<html>

<head>

<titledfile listing</title>
</head>

</html>

<body>

{p>sample. gif



{p>sample. gz
{p>sample. netrc

{p>sample. txt

<{p>sample. xml

<p>sample”

<{p><a href="cgi—example—1. py?web’ >web</a>
</body>

</html>

7.23. webbrowser FEHt

(2.0 HFH) webbrowser FLHRPEML T —ANBIRGEhrE web FIEARMED. &
LT —A open REL, B CHEAEL URL 1ENMSH, RIELEN ST T E.
WHRAIR N —RHH open BREL, HAE SR AEAR RIS DFT I8 .
Example 7-41 J7R.

7.23.0.1. Example 7-41. f#F] webbrowser &Ik

File: webbrowser—example—1. py

import webbrowser
import time

webbrowser. open ("http://www. pythonware. com”)

# wait a while, and then go to another page
time. sleep(H)
webbrowser. open (
"http://www. pythonware. com/people/fredrik/librarybook. htm”

)

E Unix F, B HF lynx , Netscape, Mosaic , Konquerer , Ffl Grail .
{E Windows Fl1 Macintosh F, ‘&< HtndEN Ry (FEFMERLZE Internet
TR T AR e )

|

8.

UN 4




8.1. locale AEHk

locale ML T C AHufk ( localization ) FRZMIEEL], Wl Example 8-1
P, [P AEAH DGR 2L, SCIIE T4 00 locale WEMIET:, FAFH it
(Iff int, float, AKX string BHRrPAHCH KA SZ locale WEMR
M. )

====Example 8-1. ffiHH locale PPk A EHi=====[eg-8-1]

File: locale—example-1. py

import locale

print “locale”, ”=>", locale.setlocale(locale.LC ALL, ””)

# integer formatting

value = 4711

print locale. format ("%d”, value, 1), "==7,

print locale. atoi(locale. format ("%d”, value, 1))

# floating point

value = 47.11

print locale. format ("%f”, value, 1), "==7,

print locale. atof (locale. format ("%f”, value, 1))

info = locale. localeconv ()
print infol[”int curr symbol”]

locale => Swedish_Sweden. 1252

4,711 == 4711

47,110000 == 47.11

SEK

Example 8-2 JE/x J WA locale FLHRIRAFUHI 5 locale WE.
8.1.0.1. Example 8-2. {#f locale HIRIKBUHIFE locale HE
File: locale—example—2. py

import locale

language, encoding = locale. getdefaultlocale ()

print “language”, language



print “encoding”, encoding

language sv_SE
encoding cpl252

8.2. unicodedata Bt

(2.0 HHri%) unicodedata FEHELE T Unicode FAFIJEME, HIWI=FF25),
EEdE, CLNEME. W Example 8-3 Fiuw.

8.2.0.1. Example 8-3. {#fH unicodedata ARHk

File: unicodedata—example—1. py
import unicodedata

for char in [u”A”, u”-7, u”1”, u”\N{LATIN CAPITAL LETTER O WITH
DIAERESIS}”]:

print repr (char),

print unicodedata. category(char),

print repr (unicodedata. decomposition(char)),

print unicodedata. decimal (char, None),
print unicodedata. numeric (char, None)

u’' A’ Lu’’ None None

u’' - Pd ’’ None None

w1l Nd’’ 11.0

u’ \303\226" Lu ’004F 0308 None None

fE Python 2.0 /> CJK ZRIEICFRIBE ST THEIE. X2 T
0x3400-0x4DB5 , 0x4E00-0x9FA5 , LLK 0xACO0-D7A3 H ¥ 74F, AiLAEAX
(] AR 2 — A P AT TR MR IEA Y, FRATTRT AT 75 WA B 4R SEHLIE 7 A

def remap(char) :
# fix for broken unicode property database in Python 2.0
¢ = ord(char)
if 0x3400 <= ¢ <= 0x4DB5:
return unichr (0x3400)
if 0x4E00 <= ¢ <= 0x9FA5:
return unichr (0x4E00)
if 0xACO0 <= ¢ <= 0xD7A3:
return unichr (0xAC00)



return char

Python 2.1 1B& 71X/ bug .

8. 3. ucnhash FEHt

(GEHT 2.0 ) ucnhash FEERA—E Unicode FHRHACHEFEML T4 M 4.
PR A HAAT A \N{} ¥ X F7F Unicode FAF A FRILS B FFA0HS . o
Example 8-4 ffi7i.

8.3.0.1. Example 8-4. {#[ ucnhash iR

File: ucnhash—example—1. py

# Python imports this module automatically, when it sees
# the first \N{} escape
# import ucnhash

print repr (u”\N{FROWN}”)
print repr (u”\N{SMILE}”)
print repr (u”\N{SKULL AND CROSSBONES}”)

u \u2322’
u \u2323’
u \u2620’

9. ZLRAMRELR

"Wot? No quote?”
— Guido van Rossum

9.1. MW

Python &4t 77— L8] F-AbBE P R AE B AT R .

Wi& & Pythonware Image Library ( PIL ,
http://www. pythonware. com/products/pil/ ), AKX PythonWare Sound
Toolkit (PST , http://www.pythonware. com/products/pst/ ).



P BZE PST T, JET, W pymedia fCEFNE.

9.2. imghdr Bt

imghdr AR RBIA R B R SO UETRRA rT LA bmp , gif , jpeg,
pbm , pgm, png, ppm, rast (Sun raster), rgb (SGI), tiff, PAJ xbm K]
1%. W Example 9-1 Fiis.

9.2.0.1. Example 9-1. {#f] imghdr #&Eik
File: imghdr—example—1. py

import imghdr

result = imghdr. what (“samples/sample. jpg”)

if result:

print “file format:”, result
else:

print “cannot identify file”

file format: jpeg
# fiiH PIL

import Image

im = Image. open(“samples/sample. jpg”)
print im. format, im.mode, im. size

9.3. sndhdr bR

sndhdr iR, BRIRGIASE I E SRS, RO B E S, W
Example 9-2 Ffi7K.

PATHIN G, what PRECEIR[D—ANH SCHRRAY, SREESCER, MHiEs, S
BN KRE ST BUH SR e . BARE 2% help (sndhdr) .

9.3.0.1. Example 9-2. {¥f sndhdr itk

File: sndhdr—example—1. py



import sndhdr
result = sndhdr. what (“samples/sample. wav”)

if result:

print “file format:”, result
else:

print “cannot identify file”

file format: (Cwav’, 44100, 1, -1, 16)

9.4. whatsound LR

(%7 whatsound +& sndhdr AEH—AN5]44. W Example 9-3 Ji7is.
9.4.0.1. Example 9-3. {#f whatsound F&Ht
File: whatsound—example—1. py
import whatsound # same as sndhdr
result = whatsound. what (“samples/sample. wav”)
if result:
print “file format:”, result
else:

print “cannot identify file”

file format: (Cwav’, 44100, 1, -1, 16)

9.5. aifc FH:

aifc BIRHITHES AIFF M ATFC &MSCfF (FE SGI Ml Macintosh JTHEAL
FA#EH). W Example 9-4 Fris.

9.5.0.1. Example 9-4. {#if] aifc bk

File: SimpleAsyncHTTP. py

import asyncore
import string, socket



import StringlO
import mimetools, urlparse

class AsyncHTTP (asyncore. dispatcher with send) :
# HTTP requestor

def  init  (self, uri, consumer):
asyncore. dispatcher with send. init  (self)

self.uri = uri
self. consumer = consumer

# turn the uri into a valid request
scheme, host, path, params, query, fragment =
urlparse. urlparse (uri)
assert scheme == “http”, “only supports HTTP requests”
try:
host, port = string.split(host, 7:”, 1)
port = int (port)
except (TypeError, ValueError):
port = 80 # default port

if not path:

path = 7/
if params:

path = path + ”7;” + params
if query:

path = path + 7?7 + query

self. request = “GET %s HTTP/1.0\r\nHost: %s\r\n\r\n” % (path,
host)

host
port

self. host
self. port

self. status = None

self. header = None

”nn

self. data =
# get things going!

self. create socket (socket.AF INET, socket.SOCK STREAM)
self. connect ((host, port))

def handle connect (self):



# connection succeeded
self. send(self. request)

def handle expt(self):
# connection failed; notify consumer (status is None)
self. close()
try:
http header = self. consumer. http header
except AttributeError:
pass
else:
http header (self)

def handle read(self):
data = self.recv(2048)
if not self. header:
self. data = self.data + data
try:
i = string. index (self.data, “\r\n\r\n”)
except ValueError:
return # continue
else:
# parse header
fp = Stringl0. StringlO(self. datal:i+4])
# status line is “HTTP/version status message”
status = fp.readline()
self. status = string. split(status, 7 7, 2)
# followed by a rfc822-style message header
self. header = mimetools. Message (fp)
# followed by a newline, and the payload (if any)
data = self.datali+4:]
self.data = 7”7
# notify consumer (status is non-zero)
try:
http header = self. consumer. http header
except AttributeError:
pass
else:
http header (self)
if not self. connected:
return # channel was closed by consumer

self. consumer. feed (data)



def handle close(self):
self. consumer. close ()
self.close()

9.6. sunau PR

sunau IR TS Sun AU S8C4E. W1 Example 9-5 Ao
9.6.0.1. Example 9-5. {fH sunau 3k

File: sunau—example—1. py
import sunau
w = sunau. open (“samples/sample. au”, “r”)
if w. getnchannels() == 1:
print “mono, 7,
else:

print “stereo, ”,

print w. getsampwidth()*8, “bits, ”,
print w. getframerate(), “Hz sampling rate”

mono, 16 bits, 8012 Hz sampling rate

9.7. sunaudio FHEHR

sunaudio MEHUHI T Sun AU S4CH, JFHREUEIEAS B, sunau Ry
Sun AU SCAFSRME T HSEKIMSCRF. Wl Example 9-6 Fon

9.7.0.1. Example 9-6. {#F] sunaudio ik

File: sunaudio—example—1.py
import sunaudio
file = “samples/sample. au”

print sunaudio. gethdr (open(file, “rb”))



(6761, 1, 8012, 1, ’sample.au’)

9.8. wave F&EIR

wave FLHLH T3S Microsoft WAV H4SCf:, Ul Example 9-7 Pk,

9.8.0.1. Example 9-7. {#f wave it

File: wave—example—1. py
import wave
w = wave. open (“samples/sample. wav”, “r”)
if w. getnchannels() ==
print “mono, 7,
else:

print “stereo, ”,

print w. getsampwidth()*8, “bits, ”,
print w. getframerate(), “Hz sampling rate”

mono, 16 bits, 44100 Hz sampling rate

9.9. audiodev FEHR

(HHT Unix) audiodev & Sun A1 SGI THEANLFRML T S5 Fr.

Example 9-8 Fr7s.
9.9.0.1. Example 9-8. {#f] audiodev ik

File: audiodev—example—1. py

import audiodev
import aifc

sound = aifc. open(“samples/sample. aiff”, “r”)
player = audiodev. AudioDev ()

player. setoutrate (sound. getframerate())

1l



player. setsampwidth (sound. getsampwidth ())
player. setnchannels (sound. getnchannels())

bytes per frame = sound. getsampwidth() * sound. getnchannels ()
bytes per second = sound. getframerate() * bytes per frame

while 1:
data = sound. readframes (bytes per second)
if not data:

break
player. writeframes (data)

player.wait ()

9.10. winsound LR

(R T Windows ) winsound itk R VFARAE Winodws “F& _EREHL Wave U
1 Example 9-9 F7k.

9.10.0.1. Example 9-9. {# winsound ik

File: winsound—example—1. py
import winsound
file = "samples/sample. wav”

winsound. PlaySound (
file,
winsound. SND FTLENAME | winsound. SND NOWATT,
)

flag AR PiAA

e SND FILENAME - sound & —> wav X{}4

e SND_ALIAS - sound j&—MFJMFE F 45 2 1 4

e SND LOOP - FEHEIFMES F—IX PlaySound ; @AZ0EE SND ASYNC
e SND MEMORY - sound +&—4> wav SCA- N A7 W%

o SND_PURGE - fF1L48& sound ¥ sL 4l

o SND _ASYNC - S, M UGS S s BR [F]

e SND_NODEFAULT - #%AR%| sound W ANIEHMERINK] beep FEF

o SND_NOSTOP — ANFTWr M wi 4% i+ /L4 sound

o SND NOWAIT — sound HXZhAr-IF 7 B[]



10. FIERESRF

“Unlike mainstream component programming, scripts usually do not
introduce new components but simply *wire’ existing ones. Scripts can be
seen as introducing behavior but no new state ... Of course, there is
nothing to stop a ’scripting’ language from introducing persistent state
— it then simply turns into a normal programming language.”

- Clemens Szyperski, in Component Software

10. 1. MY

Python #AL T 2 FALLEHE PEA #E ( database manager ) [IEXZN, EATTHIFR Y
FRHEET Unix [ dbm JFE. IXEUEGHE FE RN 10 = Rk 5 2680, (R BT By i
e RBEES2 PR A A, ( shelve ABRA] DLALBRAT ] 27 (1)

10. 2. anydbm Gt

anydbm 5Bk Ay i BLACHE IR BRI T 40— ARk .

ME IR FNIEAE, anydbm Bitss A G —ANEIE MBI FEIKE), $2
dbhash , gdbm , dbm , B¢ dumbdbm [T ER. WERKAKBTATELL, &
K5k —A ImportError .

open FRECH T T A g —ANEis e (il H 5 NI R 2 Bl FEDR3)),,
Example 10-1 Ff7is.

10.2.0. 1. Example 10-1. {#F] anydbm &3k
File: anydbm—example—1. py

import anydbm

db = anydbm. open(“database”, “c¢”)

db [/’1/’] — //One//

db [/’2/’] — //_tWO//

db [//3//] — ”three”
db. close ()



” ”

db = anydbm. open (“database”, “r”)
for key in db. keys() :
print repr (key), repr (dbl[key])

b 2’ b ‘two,
>3’ ’ three’
b b b b

1 ohe

10. 3. whichdb ik

whichdb AEHLR] DORIMr2s e 2o e S/ A% =, @1 Example 10-2 Fiow.
10.3.0. 1. Example 10-2. f# whichdb &k

File: whichdb—example—1. py
import whichdb
filename = “database”

result = whichdb. whichdb (filename)

if result:
print “file created by”, result
handler =  import  (result)

db = handler. open (filename, “r”)
print db. keys ()
else:
# cannot identify data base
if result is None:
print “cannot read database file”, filename
else:
print “cannot identify database file”, filename
db = None

A FHAE T import_ _ BREOK S AR R ORI TRA IS
BITF42).

10. 4. shelve &It



shelve MEHAEHEHa FEIR S SLEL T A XS R FEALRLE. shelve X5l H
FRERAE S, (B AT DURTRESETY, B nl LB pickle MEHRAbFR) X S48 AT
DIME N E I E. Wl Example 10-3 s,

10.4.0.1. Example 10-3. {#F] shelve &3k

File: shelve—example-1. py

import shelve

” ”

db = shelve. open(“database”, “c¢”)
db[“one”] =1

db[“two”] =
db[”three”]
db. close ()

I Do

db = shelve. open(“database”, “r”)
for key in db. keys():
print repr (key), repr(dbl[key])

>one’ 1

> three’ 3

“two' 2

Example 10-4 JE/~ T Ufa {8 H] shelve AbFRZS e i) EHE LK 5)).
10.4.0.2. Example 10-4. {# shelve HibHELZS EHIEE

File: shelve—example-3. py

import shelve
import gdbm

def gdbm shelve(filename, flag="c”):
return shelve. Shelf (gdbm. open(filename, flag))

db = gdbm shelve(“dbfile”)

10. 5. dbhash ik

(A]i%) dbhash Bty bsddb FHa KA T —A dbm M. W
Example 10-5 F7s.



10.5.0. 1. Example 10-5. f§F] dbhash A&k

File: dbhash—example—1. py
import dbhash

db = dbhash. open(“dbhash”, ”“c¢”)
db[“one”] = “the foot”

db["two”] = “the shoulder”
db[”three”] = “the other foot”
db[”four”] = “the bridge of the nose”
db[”five”] = “the naughty bits”

db[”six”] = “just above the elbow”

db[”seven”] = “two inches to the right of a very naughty bit indeed”
db[”eight”] = “the kneecap”

db. close ()

db = dbhash. open(“dbhash”, “r”)
for key in db. keys() :
print repr (key), repr (dbl[key])

10.6. dbm HHR

(n]3%) dbm FEHRFEHE T —/NF dbm Fd FEIRSN M4 10 (FE1F L Unix P& L#L
" [H). W Example 10-6 k.

10.6.0. 1. Example 10-6. {#/ dbm &k
File: dbm—example-—1. py
import dbm

db = dbm. open(“dbm”, “c”)
db[”first”] = “bruce”
db[”second”] = “bruce”
db[”third”] = “bruce”
db[”fourth”] = "bruce”
db[”"fifth”] = “michael”
db[”"fifth”] = “bruce” # overwrite
db. close ()

db = dbm. open(“dbm”, “r”)
for key in db. keys():



print repr (key), repr(dblkey])

"first’ ’bruce’
>second’ ’ bruce’
>fourth’ ’bruce’
>third’ ’bruce’
"fifth® ’bruce’

10. 7. dumbdbm Ak

dumbdbm AL A EE AL, 5 dbm —SRARML, (EAEHIZE Python
S eSS A RSO o dat ) HTEAEEE, AN SOARC
fF Cdir) HTEdEHEE.

10.7.0. 1. Example 10-7. ] dumbdbm A&k

File: dumbdbm—example—1. py
import dumbdbm

db = dumbdbm. open (“dumbdbm”, “c¢”)

db[”first”] = “fear”

db[”second”] = “surprise”

db[”third”] = “ruthless efficiency”

db[”fourth”] = “an almost fanatical devotion to the Pope”
db[”fifth”] = “nice red uniforms”

db. close ()

db = dumbdbm. open (“dumbdbm”, “r”)
for key in db. keys() :
print repr (key), repr (dbl[key])

"first’ ’fear’

>third’ ’ruthless efficiency’

’fifth’ ’nice red uniforms’

>second’ ’surprise’

>fourth’ ’an almost fanatical devotion to the Pope’

10.8. gdbm iR

(J3%) gdbm FLERFLML T 2 GNU dbm #HEIKah14: 1, W Example 10-8 JI7n.



10.8.0. 1. Example 10-8. f# ] gdbm AHEHk
File: gdbm—example—1. py
import gdbm

db = gdbm. open (“gdbm”, “c”)
db[”17] = “call”

db["2”] = “the”

db[73”] = "next”

db[”4”] = “defendant”

db. close ()

db = gdbm. open (“gdbm”, “r”)

keys = db. keys ()

keys. sort ()

for key in keys:
print dblkey],

call the next defendant

11. THMsZHER

BRUEZE AT SORE SR AT AR SCRT AT D i AT SRR

11.1. dis &R

dis BIHUE Python MISILZwas. &R LT T EH o A Fik N 1 R
W

PRE] LA AT SO 2. 'E e gm iR 4 52 1 BRIAS 48 S I 4 ) 1) 7 A6
i B e b

$ dis.py hello. py
0 SET LINENO 0

3 SET_LINENO 1



6 LOAD CONST 0 (Chello again, and welcome to the
show’ )

9 PRINT ITEM

10 PRINT NEWLINE

11 LOAD_CONST 1 (None)

14 RETURN_VALUE

MR dis WATDME MBIl . dis s — 2K, ik, MRS, BE
code XFZAENBAZH. W Example 11-1 Frow.

11.1.0.1. Example 11-1. fff dis #&ik
File: dis—example-1. py
import dis

def procedure() :
print “hello’

dis. dis(procedure)

0 SET_LINENO 3
3 SET_LINENO 4
6 LOAD CONST 1 Chello’)

9 PRINT ITEM
10 PRINT NEWLINE
11 LOAD_CONST 0 (None)
14 RETURN_VALUE

11.2. pdb ik

pdb FEEHEFRUE Python PHiX#% ( debugger ). 'EZET bdb HIAZSHELE.

PRe LA AT A A e (B n 8 BENTF 4T84, B help 3R1G0]
Har2515%)

$ pdb. py hello. py

> hello.py(0)?()

(Pdb) n

> hello.py()

(Pdb) n

hello again, and welcome to the show



—Return—
> hello. py (1) ? () —>None
(Pdb)

Example 11-2 J&7s T Wi WAE > R Bl 25
11.2.0. 1. Example 11-2. f#Fd pdb 5k
File: pdb—example-1. py

import pdb

def test(n):
J=0
for i in range(n):
J=Jt1
return n

db = pdb. Pdb ()
db. runcall (test, 1)

> pdb—example—1. py (3) test ()
> def test(n):

(Pdb) s

> pdb—example—1. py (4) test ()
> 3=0

(Pdb) s

> pdb—example-1. py (5) test ()
-> for i in range(n):

11.3. bdb it

bdb AL AL T — N EARHELE.  Rn] DR e k) A o A,
Example 11-3 B,

PRt A e K Bdb 2K, BIRi €M user JiiE (FERFI IR 45 Lk (1 I i
WAL . A SRS FER set J7ikAT DAFE T 2.

11.3.0. 1. Example 11-3. {#f bdb itk

File: bdb—example—1. py



import bdb
import time

def spam(n) :

J:
for

0
i in range(n):
jJ=Jjti

return n

def egg(n):
spam (n)
spam (n)
spam (n)
spam (n)

def test(n):
egg (n)

class myDebugger (bdb. Bdb) :

run

def

def

def

=0

user call(self, frame, args):

name = frame.f code.co name or “<unknown>”
. ” ”

print “call”, name, args

self. set continue() # continue

user line(self, frame):
if self. run:
self.run = 0
self. set trace() # start tracing
else:
# arrived at breakpoint
name = frame.f code.co name or “<unknown>”
filename = self. canonic (frame. f code.co filename)
print “break at”, filename, frame.f lineno, “in”, name
print “continue...”
self. set continue() # continue to next breakpoint

user return(self, frame, value):

name = frame.f code.co name or “<unknown>”
. ” ”

print “return from”, name, value
. ” . ”

print continue...

self. set continue() # continue



def user exception(self, frame, exception):

” ”
name = frame.f code. co name or ~<unknown»
print “exception in”, name, exception

. ” . ”
print continue...
self. set continue() # continue

db = myDebugger ()

db.run = 1

db. set break ("bdb—example-1.py”, 7)
db. runcall (test, 1)

continue. ..

call egg None

call spam None

break at C:\ematter\librarybook\bdb—example—1.py 7 in spam
continue. ..

call spam None

break at C:\ematter\librarybook\bdb—example—1.py 7 in spam
continue. ..

call spam None

break at C:\ematter\librarybook\bdb—example—1.py 7 in spam
continue. ..

call spam None

break at C:\ematter\librarybook\bdb—example—1.py 7 in spam
continue. ..

11.4. profile At

profile HHUZARAE Python 7)HT4s.
MBS, AR, R RLA A A7 A 20 A s
$ profile.py hello. py
hello again, and welcome to the show
3 function calls in 0.785 CPU seconds
Ordered by: standard name

ncalls tottime percall cumtime percall
filename:lineno (function)



1 0.001 0.001 0. 002 0.002 <string>:1(?)

1 0.001 0.001 0.001 0.001 hello.py:1(?)

1 0.783 0. 783 0.785 0.785
profile:0(execfile( hello.py’))

0 0.000 0. 000 profile:0(profiler)

Iy Example 11-4 Frox, A& UMEEF I profile SKASFEPEREM 7>
.

11.4.0.1. Example 11-4. U profile f&EHk
File: profile—example—1. py
import profile

def funcl():
for i in range(1000) :
pass

def func2():
for i in range(1000) :
funcl ()

profile. run(”"func2()”)
1003 function calls in 2.380 CPU seconds
Ordered by: standard name

ncalls tottime percall cumtime percall

filename:lineno (function)

1 0.000 0. 000 2.040 2.040 <string>:1(?)

1000 1.950 0. 002 1. 950 0. 002

profile—example—1. py:3 (funcl)

1 0.090 0. 090 2. 040 2.040
profile—example—1. py:7 (func2)

1 0.340 0. 340 2. 380 2. 380 profile:0(func2())

0 0.000 0. 000 profile:0(profiler)

fRAT DAL pstats BREBORE S RR S FE A

11.5. pstats it



pstats FLHH T43#7 Python Z-HrasWcdEn s, W Example 11-5 J7s.
11.5.0. 1. Example 11-5. {#F] pstats f&E3R

File: pstats—example—1. py

import pstats
import profile

def funcl():
for i in range(1000) :
pass

def func2():
for i in range(1000) :
funcl ()

p = profile.Profile()
p. run (“func2()”)

s = pstats. Stats(p)
s.sort_stats(“time”, “name”).print stats()

1003 function calls in 1.574 CPU seconds
Ordered by: internal time, function name

ncalls tottime percall cumtime percall
filename:lineno (function)
1000 1. 522 0. 002 1.522 0. 002
pstats—example—1. py:4 (funcl)
1 0. 051 0. 051 1. 573 1.573
pstats—example—1. py:8(func2)
1 0.001 0. 001 1.574 1.574 profile:0(func2())
1 0. 000 0. 000 1.573 1.573 <string>:1(?)
0 0. 000 0. 000 profile:0 (profiler)

11. 6. tabnanny FEibh

(2.0 BrHg) tabnanny BEHUHTHIA Python JICIFHHRIEMIM4aEE. =301
AT tab R PRAFREIN K, nanny (fRE) 2 7 EIZE PR,



15 NiLi ) badtabs. py X, if BA)GHIE AT 4 DM 1 A
tab . S5 AT HATH T2,

$ tabnanny.py —v samples/badtabs. py
" :samples/badtabs. py’ : #*k* Line 3: trouble in tab city! sk*
offending line: print “world”

indent not equal e.g. at tab sizes 1, 2, 3, 5, 6, 7, 9

K24 Python f#RE#3IE tab 1EN 8 ANTRRANEE, B DUXAN A T LUE s
1T, TEFTA T EARREARUE (—A tab S 8 AN Hidmias H e & 1B ok,
MR, IXEEHSE AL nanny .

Example 11-6 JE7r T WMa[fE/R B CREF A tabnanny .

11.6.0. 1. Example 11-6. f#F] tabnanny iR

File: tabnanny—example—1. py
import tabnanny
FILE = ”samples/badtabs. py”

file = open (FILE)
for line in file.readlines():
print repr(line)

# let tabnanny look at it
tabnanny. check (FILE)

“if 1:\012°

’ \01llprint “hello”\012’

’ print “world”\012’

samples/badtabs. py 3’ print “world”’ \012’

K sys. stdout HE [ E—A Stringl0 X Zunl LAsk T .

12. HAbELR

12. 1. #E%



AREEANGY T PSR, 5 NURHE T @& T8AY & FEM R L.
(kkanm Unix , Windows &)

12. 2. fentl FEBR

(HHT Unix) fentl Sy Unix B ioctl 1 fentl pREERAL T —ANE 1.
EATHT XA 1/0 B4 HIWI “out of band” #4E, GHEEEY R JE M,
}%%JEE% EE&%@WT?J’“ 4% (out of band management: FRfIH]%) %EI’H%L_
AT WS, X RS ﬁﬁ%fﬂ%&?@ﬂﬁ’]ﬁﬂb’%ﬂﬂﬁ%%& W 2% 34T I AR
&, HAb: http.//en.w1k1ped1a.0rg/w1k1/0ut of-band management )

RKEWTAE-6 EAEAIXLE R AL, AP N Unix man T/

R FEIIN AR AL T Unix SCHB0EMLHIREE O, Example 12-1 fE7R T Qe[
flock PREL, FEFSCAEI A SCARE —A advisory lock .

i tH 45 RS AN 24T 3 RIS RN, RIXFE (AE A AT HLD

python fentl-example—1. py& python fentl-example—1. py& python
fentl-example—1. py&

WRARFR XS flock B, B4 counter SCAFAZ IEAfHLHHT.
12.2.0.1. Example 12-1. Using the fcntl Module

File: fentl-example—1. py

import fentl, FCNTL
import os, time

FILE = “counter. txt”

if not os.path. exists(FILE) :
# create the counter file if it doesn’t exist
# )@ counter AF
file = open(FILE, "w”)
file.write(”0”)
file. close ()

for i in range (20) :
# increment the counter
file = open(FILE, “r+”)



fentl. flock (file. fileno(), FCNTL.LOCK_EX)
counter = int(file.readline()) + 1

file. seek (0)

file.write(str(counter))

file.close() # unlocks the file

print os.getpid(), “"=>7, counter

time. sleep (0. 1)

30940 => 1
30942 => 2
30941 => 3
30940 => 4
30941 => 5
30942 => 6

12. 3. pwd fEIR

(HHT Unix) pwd #2447 —A2 %] Unix %04 /password ~ i /E
" ( Jetc/passwd VA RAHICCAHE ) BB, X ANEEE (— e — A aise A )
A AR K S 5 B, W0 Example 12-2 Fiow.

12.3.0.1. Example 12-2. {#ff pwd Kbt
File: pwd—example—1. py

import pwd
import os

print pwd. getpwuid (os. getgid())
print pwd. getpwnam(“root”)

( effbot’, *dsWjk8, 4711, 4711, ' eff-bot’, ’ /home/effbot’, ’/bin/bosh’)
(Croot’, "hs2giiw, 0, 0, 'root’, ’/root’, ’/bin/bash’)

getpwall PREGR[A]— AN E B nl A Sl E AN R, ARon] AR H] e
wAH

M EAWIR 2 ZAFRIIRHE, VR U getpwall KA —/NF48,
Example 12-3 Ff7i.

12.3.0.2. Example 12-3. f#H pwd itk

File: pwd—example—2. py



import pwd
import os

# preload password dictionary

pwd = {}

for info in pwd. getpwall () :
_pwd[info[0]] = pwd[info[2]] = info

def userinfo(uid):
# name or uid integer
return pwd[uid]

print userinfo(os. getuid())
print userinfo(“root”)

(C effbot’, *dsWjk8, 4711, 4711, ' eff-bot’, ’ /home/effbot’, ’ /bin/bosh’)
(Croot’, "hs2giiw, 0, 0, 'root’, ’/root’, ’/bin/bash’)

12. 4. grp FEHR

(HHT Unix) grp P T —A2] Unix H)/"4l/group ( /etc/group )%k
PEEMME . getgrgid PREGRIFIZG A A id HAHEPE (S0 Example
12-4 ), getgrnam IR [A125 52 H P 4 44 FR IGAH e E 4.

12.4.0.1. Example 12-4. {#/H grp #k

File: grp—example—1. py

import grp
import os

print grp. getgrgid(os. getgid())
print grp. getgrnam(“wheel”)

C effbot’, 7, 4711, [ effbot’])
(Cwheel’, ’’, 10, ['root’, ’effbot’, ’gorbot’, ’timbot’])

getgrall PREGRIFIGL S BT W] AT 480 2\ DHRS1IER.
R AT ESATIRZ ) A i, URATLUAER] getgrall SR 4

R — N L X n] DU —LE N TH]. Example 12-5 H1[1) groupinfo PR
RE—AH P id (int ) B2 —MNHP ALK str ) S B



12.4.0.2. Example 12-5. {#f] grp BREZLFHFHAER

File: grp—example—2. py

import grp
import os

# preload password dictionary

_grp = {}

for info in grp. getgrall():
_grplinfo[0]] = grplinfo[2]] = info

def groupinfo(gid):
# name or gid integer
return grplgid]

print groupinfo (os. getgid())
print groupinfo(“wheel”)

C effbot’, ’’, 4711, [ effbot’])
(Cwheel’, ’’, 10, ['root’, ’effbot’, ’gorbot’, ’timbot’])

12.5. nis R

12.5.0. 1. Example 12-6. ??? nis ?9?
File: nis—example—1. py

import nis
import string

print nis. cat(“ypservers”)
print string. split(nis.match(“bacon”, “hosts. byname”))

{’ bacon. spam. egg’ : ’bacon. spam. egg’ }
[’ 194. 18. 155. 250’ , ’bacon. spam. egg’,  bacon’, ’spam—010’ ]




12.6. curses Fiih

12-7 ?297.

12.6.0.1. Example 12-7. ??? curses ??9
File: curses—example—1. py

import curses

text = [
” . ”
a very simple curses demo”,

”nn
b

”(press any key to exit)”

# connect to the screen

screen = curses. initscr()

# setup keyboard
B 29°0U°°?

curses. noecho() # no keyboard echo
curses. cbreak () # don’t wait for newline

# screen size

rows, columns = screen. getmaxyx ()

# draw a border around the screen

screen. border ()

# display centered text

y = (rows — len(text)) / 2

for line in text:
screen. addstr (y, (columns—len(line))/2, line)

y=y +1

screen. getch ()



curses. endwin ()

12.7. termios At

(HHTF Unix , wJi%) termios A Unix Myl Bt 71— MEH. &
CRERE AT S pURTIN AR PNE AT}

Example 12-8 ™, AZARHRIGIN <P 1 8EAE 0] W (b 25 =538 ECHO #R7&
P .

12.7.0.1. Example 12-8. {#f] termios f&ik

File: termios—example—1.py

import termios, TERMIOS
import sys

fileno = sys. stdin. fileno()

attr = termios. tcgetattr (fileno)
attr[:]

orig
print “attr =>7, attr[:4] # flags

# disable echo flag
attr[3] = attr[3] & ~TERMIOS. ECHO

try:
termios. tcsetattr (fileno, TERMIOS. TCSADRAIN, attr)
message = raw_input (“enter secret message: ”)
print

finally:
# restore terminal settings
termios. tcsetattr (fileno, TERMIOS. TCSADRAIN, orig)

print “secret =>", repr (message)
attr => [1280, 5, 189, 35387]

enter secret message:
secret => “and now for something completely different’




12. 8. tty FEHR

LT Unix) tty Mo & —SeH] 708 tty W& L HKEL Example
9

()
12-9 K& 8 D YIHN “raw” X

12.8.0.1. Example 12-9. fff tty #ik

File: tty—example-1. py

import tty
import os, sys

fileno = sys. stdin. fileno()

tty. setraw (fileno)
print raw input (“raw input: ”)

tty. setcbreak (fileno)
print raw input(“cbreak input: ”)

os. system(“stty sane”) # ...

raw input: this is raw input
cbreak input: this is cbreak input

12.9. resource PRk

(T Unix , wJi%) resource MU T2y BAZ i i 28 Gt B U5 IR 1 B .
Example 12-10 J&7s T W HAT & HIHAE, Example 12-11 &z T W HAT 24
AR

12.9.0.1. Example 12-10. f#H resource MR EHHFI R E

File: resource—example—1. py

import resource

print “usage stats”, “=>", resource. getrusage (resource. RUSAGE SELF)
print “max cpu”, “=>", resource.getrlimit (resource.RLIMIT CPU)

print “max data”, ”“=>", resource. getrlimit (resource. RLIMIT DATA)
print “max processes”, “=>", resource. getrlimit (resource. RLIMIT NPROC)
print “page size”, "=>", resource. getpagesize ()



usage stats => (0.03, 0.02, 0, 0, 0, O, 75, 168, 0, 0, 0, 0, 0, O, O,

0)

max cpu => (2147483647, 2147483647)
max data => (2147483647, 2147483647)
max processes => (256, 256)

page size => 4096

12.9.0.2. Example 12-11. f#F] resource FEIR[R &% IR
File: resource—example—2. py

import resource

resource. setrlimit (resource. RLIMIT CPU, (0, 1))

# pretend we’ re busy
for i in range(1000) :
for j in range(1000) :
for k in range(1000) :
pass

CPU time limit exceeded

12.10. syslog A&

(HHTF Unix W) syslog A TR ARG HE RS RIEGE ( syslogd ).
IXIEAE T A B AR AR ) RS sg, W S Hc ke —A log X, filan

Jvar/log/messages , /var/adm/syslog , BXE HABIAILHE.

(U FAREEA 3]

XA, WEERIRIIRGE T G) . Example 12-12 JE/R T ZAEf 44 .

12.10.0. 1. Example 12-12. {#f syslog #k
File: syslog—example-1. py

import syslog
import sys

syslog. openlog(sys. argv[0])

syslog. syslog(syslog. LOG NOTICE, “a log notice”)

syslog. syslog(syslog. LOG NOTICE, “another log notice:

out!”)

%s” % “watch



syslog. closelog()

12. 11. msvert e

(H AT Windows/DOS ) msvert fEEeH] T-9jn Microsoft Visual C/C++
Runtime Library (MSVCRT) &%) )74k,

Example 12-13 /R T getch PR, ‘&M T M AT I — X Fa b H A
12.11.0.1. Example 12-13. {#F msvert SRR I4EE

File: msvcrt—example—1. py
import msvert
print “press ’escape’ to quit...”

while 1:
char = msvert. getch()
if char == chr(27):
break
print char,
if char == chr(13):
print

press ' escape’ to quit...
hello

kbhit pREAEFLBEIN IR 0] OXFEIREREREAN AR geteh BHLZE), QI Example
12-14 P,

12.11.0. 2. Example 12-14. ffif msvert RHREESZESEA

File: msvcrt—example—2. py

import msvert
import time

print “press SPACE to enter the serial number”

” ”

while not msvert. kbhit() or msvert. getch() !=
# do something else



” ”

print 7.7,
time. sleep (0. 1)

print

# clear the keyboard buffer

B OGRS X

while msvert. kbhit():
msvert. getch ()

serial = raw input (“enter your serial number: ”)

print “serial number is”, serial

press SPACE to enter the serial number

enter your serial number: 10

serial number is 10

VEVE : WERVEE I PP IE . FREEAE emd FizfT. AHHIM IDLE ZEAIRRAE,

LR A TRE . JRPERA. X2l IDLE JH3h#4> python 4if%,
i socket AOXHdE, IRAFREFIRIA1).

locking PRSI T Windows T RUESEERESCAF®IE, W1 Example 12-15 Fuw.
12.11.0. 3. Example 12-15. 4 msvert HHBLE

File: msvcert—example—3. py

import msvert
import os

LK UNLCK = 0 # unlock the file region fif4hi[X 1

LK LOCK = 1 # lock the file region 4l SCFX I,

LK NBLCK = 2 # non-blocking lock FEPFHZE 014

LK RLCK = 3 # lock for writing J 5 ASCAAL &

LK NBRLCK = 4 # non-blocking lock for writing &5 AN CAFHRAL I BH ZE 4
E

FILE = “counter. txt”

if not os.path. exists(FILE) :
file = open(FILE, "w”)
file.write(”0”)
file.close()



for i in range (20) :
file = open(FILE, “r+”)
# look from current position (0) to end of file
msvert. locking (file. fileno(), LK LOCK, os.path. getsize (FILE))
counter = int(file.readline()) + 1
file. seek (0)
file.write(str(counter))
file.close() # unlocks the file
print os.getpid(), “"=>7, counter
time. sleep (0. 1)

208 => 21
208 => 22
208 => 23
208 => 24
208 => 25
208 => 26

12.12. nt fER

(GEHEAH B, KT Windows ) nt #HE os BELLE Windows P& T
FPATE R, LT3 A AT S DA Al IR AN, 15 os FHFAR.
Example 12-16 JE7~ T & HIfHH.

12.12.0.1. Example 12-16. {#if] nt A3k
File: nt—example-1. py
import nt

# in real life, use os.listdir and os.stat instead!
for file in nt. listdir(”.”):
print file, nt.stat(file) [6]

aifc—example-1.py 314
anydbm—example-1. py 259
array—example-1. py 48

12.13. winreg &It



(T Windows , 2.0 W) winreg FLERELfL T Ui Windows 1 MF%KL
PEPER— N EARE O, Example 12-17 JE/~ T e A H.

12.13.0. 1. Example 12-17. 1 winreg #&E3k
File: winreg—example—1. py
import _winreg

explorer = winreg. OpenKey (
winreg. HKEY CURRENT USER,
"Software\\Microsoft\\Windows\CurrentVersion\\Explorer”

)

# list values owned by this registry key
# Az MR T A A
try:
i=0
while 1:
name, value, type= winreg. EnumValue (explorer, i)
print repr (name),
i+=1
except WindowsError:
print

value, type = winreg. QueryValueEx (explorer, “Logon User Name”)
print

print “user is”, repr(value)

’Logon User Name’ ’CleanShutdown’ ’ShellState’ ’Shutdown Setting’

>Reason Setting’ ’FaultCount’ ’FaultTime’ ’IconUnderline’...

user is u’ Effbot’

12. 14. posix It

(GEEFAH B, HHF Unix/POSIX ) posix FELIE os BEERFE Unix AL
i POSTX HR&E MWL, — RN FHEGE os By & RIT].
Example 12-18 fli7n.

12.14.0. 1. Example 12-18. {#F] posix &Ik



File: posix—example—1. py
import posix

for file in posix. listdir(”.”):
print file, posix.stat(file) [6]

aifc—example—1.py 314

anydbm—example—1. py 259
array—example—1. py 48

13. PUTZFFE L

e AR 2 AR

13. 1. dospath At

dospath #ib (Z )L Example 13-1) LT DOS V& FIW os.path Difg. RS
DU e R AP & A0 HE DOS 47

13.1.0. 1. Example 13-1. f#f dospath &k
File: dospath—example—1. py

import dospath

file = "/my/little/pony”

print “isabs”, ”=>", dospath. isabs(file)

print “dirname”, “=>", dospath. dirname (file)
print “basename”, ”=>", dospath. basename (file)
print “normpath”, ”=>", dospath. normpath(file)
print “split”, ”=>", dospath.split(file)

”

print “join”, ”=>", dospath. join(file, “zorba”)

isabs => 1

dirname => /my/little

basename => pony

normpath => \my\little\pony
split => (C /my/little’, ’pony’)



join => /my/little/pony\zorba

FER Python ) DOS SZRF R LMEHIRALAN BORLAR A H sk 70 B

13. 2. macpath It

macpath #3e( 20 Example 13-2 )#iET Macintosh “*F& N os.path I
fe. R ATUME R e AV 5 402 Macintosh B4,

13.2.0.1. Example 13-2. {#f macpath &Ik
File: macpath—example—1. py

import macpath

file = "my:little:pony”

print “isabs”, ”=>", macpath. isabs(file)

print “dirname”, “=>", macpath. dirname (file)
print “basename”, ”“=>", macpath. basename (file)
print “normpath”, ”=>", macpath. normpath(file)
print “split”, ”=>", macpath.split(file)

print “join”, ”=>", macpath. join(file, “zorba”)

isabs => 1

dirname => my:little

basename => pony

normpath => my:little:pony
split => Cmy:little’, ’pony’)
join => my:little:pony:zorba

13.3. ntpath &t

ntpath itk ( 20 Example 13-3 )3T Windows “F& R os. path Ifig.
PR A] D F e AR AR 5 AL BE Windows B42.

13.3.0. 1. Example 13-3. 1§ ntpath Ak

File: ntpath—example—1. py



import ntpath
file = "/my/little/pony”

print “isabs”, ”=>", ntpath. isabs(file)

print “dirname”, “=>”, ntpath. dirname (file)
print “basename”, ”“=>", ntpath. basename (file)
print “normpath”, ”=>", ntpath. normpath(file)
print “split”, ”=>", ntpath.split(file)

print “join”, ”=>", ntpath. join(file, “zorba”)

isabs => 1
dirname => /my/little
basename => pony

normpath => \my\little\pony
split => (C /my/little’, ’pony’ )
join => /my/little/pony\zorba

VE R T LUR] I AE P AL AT BSORHTAE A H 5523 B4

13. 4. posixpath AEH:

posixpath #3 ( W Example 13-4 )#2fLT Unix FIHAL POSIX FEARFE T
] os.path ZhRE. ] DS H & EHAD - & 4B POSTX B2, Hab, et
Al CLAbEE URL .

13.4.0.1. Example 13-4. f#f posixpath iR
File: posixpath—example—1. py

import posixpath

file = "/my/little/pony”

print “isabs”, ”=>", posixpath. isabs(file)
print “dirname”, “=>", posixpath. dirname (file)
print “basename”, ”“=>", posixpath. basename (file)
print “normpath”, ”“=>", posixpath.normpath(file)
print “split”, ”=>", posixpath.split(file)

print “join”, 7=>", posixpath. join(file, “zorba”)



isabs => 1

dirname => /my/little

basename => pony

normpath => /my/little/pony
split => (C /my/little’, ’pony’ )
join => /my/little/pony/zorba

13.5. strop fKiR

(CJKF) strop N string FERFHFIRZ REFLME TIK)E C 1B E L. string
it Bahii e, FTbA— AR T S i .

A ES N Python B2 HfALH AR R AR PTG FH2)'e,. 40 Example
13-5 Aok,

13.5.0.1. Example 13-5. {ffH strop ik

File: strop—example—1. py

import strop
import sys

# assuming we have an executable named ”.../executable”, add a
# directory named ”.../executable—extra” to the path
if strop. lower (sys. executable) [-4:] == 7. exe”:
extra = sys. executable[:-4] # windows
else:
extra = sys. executable

sys. path. insert (0, extra + “"—extra”)

import mymodule

fE Python 2.0 MEAGRHRAH, ARNAZAT AR 71240 strop , #lundE b
DA . fFH “sys. executable. lower () 7

”strop. lower (sys. executable) ” .

13.6. imp FEHR



imp AP KRR AT UM TS0 A2 X import 4724, Example 13-6
T import iHA], SEHL T RBELBORIRIN LK DI RE.

13.6.0.1. Example 13-6. {#/ imp #Eik
File: imp—example-—1. py

import imp
import sys

def my import (name, globals=None, locals=None, fromlist=None):
try:
module = sys.modules[name] # already imported?
except KeyError:
file, pathname, description = imp. find module (name)
print “import”, name, “from”, pathname, description
module = imp. load module (name, file, pathname, description)
return module

import  builtin
~ builtin . dimport = my import

import xmllib

import xmllib from /python/lib/xmllib.py C.py, 'r’, 1)
import re from /python/lib/re.py C.py, 'r’, 1)

import sre from /python/lib/sre.py C.py, 'r’, 1)
import sre compile from /python/lib/sre compile.py (.py, 'r’, 1)
import sre from /python/ sre.pyd (.pyd, ’rb’, 3)

ERGX BN FATIRAFFE. RAESTIUES I knee HIHIJRACH.

13. 7. new FEHR

new PRHUE —ANERE B, URAT DU H SR EIEEAN R N X S, a2t
%, RS, DAL HALE Python BATHI RGiH)E 2R, Example 13-7 Ji#
7~ TR,

WMAARAEA S 1.5.2 JRA , IEARA I RefREE i gm it Python KAFHIX
AL, AEERAE L R IFAZIHAT T S WA IXAEE 1R 2.0 LUUERAH,
ANt EEX A



13.7.0. 1. Example 13-7. f#FH new R
File: new—example—1. py
import new
class Sample:
a = "default”

def  init  (self):
self.a = “initialised”

def  repr  (self):
return self.a

#
# create instances

a = Sample ()
print “normal”, 7=>", a

b = new. instance (Sample, {})
print “new. instance”, "=>", b

b. init_ ()
print “after  init 7, 7=>7, b

¢ = new. instance (Sample, {”a”: “assigned”})
. ” . . . ” ”_”
print “new. instance w. dictionary , "=>", ¢

normal => initialised

new. instance => default

after _ init  => initialised

new. instance w. dictionary => assigned

13.8. pre FEHR

(CEF) pre BiHUE 1.5.2 W re S ISCILThRERIEL. 78 HTARA
V& 7. Example 13-8 JE/x 1 &Rl .

13.8.0. 1. Example 13-8. {# pre #Hik



File: pre—example-1. py

import pre

p = pre. compile ("[Python]+”)

print p.findall ("Python is not that bad”)

[’ Python’, 'not’, ’th’, ’t’]

13.9. sre BB

(ThRESEIUALER, A MIASEY) sre FHUE re BIRAGRZ S — Bk
HAZEMHE, mHUERA AL SR E. Exanple 13-9 o TEMAEH].

13.9.0.1. Example 13-9. {ff sre ik
File: sre—example-1. py

import sre

text = “The Bookshop Sketch”

# a single character
m = sre.match(”.”, text)

”_

if m: print repr(”.”), 7=>", repr (m. group(0))
# and so on, for all 're’ examples...

’.’ :> ’T’

13.10. py compile A3k

py_compile FEHRH T Python ikt 1545, &8 Python [¥)
import WAMT NI, Ait'e A TmA R AE N SE. AR 7k
Example 13-10 Fr7s.

13.10.0. 1. Example 13-10. fffH py compile &k

File: py—compile—example—1. py



import py compile

# explicitly compile this module
py compile. compile (“py—compile—example-1.py”)

compileall FEHLAILIAE AN HA MBI Python SCIFG 804 7154 CHY.

13.11. compileall #Eie

compileall MM T¥45w H3 T (BLA Python path ) [T Python JEIZA
PEA A, BT UAEA R PATHAME ] (FE Unix R4, Python %23
N2 shAH#UTE). HiES W Example 13-11 .

13.11.0. 1. Example 13-11. f#H compileall #&Bi4si% H R HIFTHE A
File: compileall-example—1. py
import compileall

print “This may take a while!”

” ”

compileall. compile dir(”.”, force=1)

This may take a while!

Listing . ...

Compiling .\SimpleAsyncHTTP.py ...
Compiling . \aifc—example-1.py ...
Compiling . \anydbm—example-1.py ...

13. 12. ihooks A&t

ihooks HEHUWBEH G AL T —AMERL X AVESA S BB, M7k
Z I, Example 13-12 .

13.12.0. 1. Example 13-12. {#F§ ihooks A&RHk
File: ihooks—example—1. py

import ihooks, imp, os



def import from(filename) :
“Import module from a named file”

loader = ihooks. BasicModuleLoader ()
path, file = os.path. split(filename)
name, ext = os.path.splitext(file)
m = loader. find module in dir(name, path)
if not m:
raise ImportError, name
m = loader. load module (name, m)
return m

colorsys = import from(”/python/lib/colorsys. py”)
print colorsys

<module ’colorsys’ from ’/python/lib/colorsys.py >

13.13. linecache &k

linecache AR T- MAEHLYE SO IAREY. B S B Vi I i pi bk (J
ANPESCAE) . G0 Example 13-13 .

13.13.0.1. Example 13-13. f# linecache &bk

File: linecache—example—1. py
import linecache
print linecache. getline (“linecache—example-1.py”, 5)

print linecache. getline (“linecache—example-1.py”, 5)

traceback HEHA I MBEHCEEL T X 5B AF HRER.

13. 14. macurl2path Ak



(ThEESE AR L) macurl2path #EEkAH T URL 1 Macintosh U444 AH B .
— R D EEHEM Y, WA urllib EHLIE. B HES W Example
13-14 .

13.14.0. 1. Example 13-14. 4§ macurl2path &R

File: macurl2path—example—1. py

import macurlZpath

file = “:my:little:pony”

print macurl2path. pathname2url (file)
print macurl2path. url2pathname (macurl2path. pathname2url (file))

my/little/pony
imy:little:pony

13. 15. nturl2path ik

(DhRESEPIALEL) nturl2path FEELF]F URL A1 Windows SCAF44 FRIAH B WIS,
H:Z: 0, Example 13-15 .

13.15.0. 1. Example 13-15. f#f nturl2path #ik
File: nturl2path—example—1. py

import nturl2path

file = r”c:\my\little\pony”

print nturl2path. pathname2url (file)
print nturl2path. url2pathname (nturl2path. pathname2url (file))

///C|/my/little/pony
C:\my\little\pony

[EFEHL, 5B urllib BEHeky7 i IXEEpg %, 41 Example 13-16 Frux.
13.15.0. 2. Example 13-16. ¥ urllib Y8/ nturl2path iR

File: nturl2path—example—2. py



import urllib
file = r”c:\my\little\pony”

print urllib. pathname2url (file)
print urllib. url2pathname (urllib. pathname2url (file))

///C|/my/little/pony
C:\my\little\pony

13. 16. tokenize AR

tokenize KUK —Bt Python YESCAFEIMAFK token . FRAT LAZEARAY &
se LHP A E.

1E Example 13-17 ', FRAT10 W4T EIHIXEE token .
13.16.0. 1. Example 13-17. 1§ tokenize &R
File: tokenize—example—1. py
import tokenize
file = open(”“tokenize—example—1.py”)
def handle token(type, token, (srow, scol), (erow, ecol), line):
print “%d, %d—%d, %d: \t%s\t%s” % \
(srow, scol, erow, ecol, tokenize.tok nameltype], repr (token))
tokenize. tokenize (

file.readline,
handle token

)
1,0-1,6: NAME > import’
1,7-1, 15: NAME > tokenize’
1, 15-1, 16: NEWLINE ’\012’
2,0-2,1: NL ’\012’
3,0-3,4: NAME *file’
3,5-3,6: op =
3,7-3,11: NAME > open’
3,11-3,12: 0P " C
3,12-3,35: STRING ’”tokenize—example-1.py”’



3,35-3,36: OP ")’
3,36-3,37: NEWLINE ’\012’

TERGX M tokenize pAEURSZ A AT RHIXNZAE A SH: r—HTRBURT
RIACRSAT, B AN ARG REAS token .

13.17. keyword Lk

keyword ik (Z ) Example 13-18 ) — M 2411 Python FRASITAE IO
MR, eyt T —A, DOCBEPER key , DA—NIR MR EUE
Jy value , ‘ERH THEZ € Fia 2152 Python JCHES

13.17.0. 1. Example 13-18. f#F§ keyword iR
File: keyword—example-—1. py

import keyword

name = raw input ("Enter module name: ”)

if keyword. iskeyword (name) :
print name, ”“is a reserved word.”
print “here’s a complete list of reserved words:”
print keyword. kwlist

Enter module name: assert
assert is a reserved word.
here’s a complete list of reserved words:

[’and’, ’assert’, ’break’, ’class’, ’continue’, ’def’, ’del’,
>elif’, ’else’, ’except’, 'exec’, ’finally’, ’for’, ’from,
>global’, ’if’, ’import’, ’in’, ’is’, ’lambda’, 'not’, ’or’,
) I b . b bl . b b b bl J b . b

pass’, ’print’, ’raise’, ’return’, ’try, ’while’]

13. 18. parser Pt

(i) parser BERIEML T — A2 Python WA HTa8 AL P88 (K42 1.

Example 13-19 ¥—/MajHf) il 9w it b — M iEZ ( abstract syntax
tree, AST ), SRJGH AST ¥4 h—AMREVIR, s ( Hp N aad



—NEEFT S EE A token ) HINAS, RITAECTINE 1, HBJRRksIER
B — MR 5. DRI TR XA

13.18.0. 1. Example 13-19. i parser iR

File: parser—example—1. py

import parser
import symbol, token

def dump and modify (node) :
name = symbol. sym name. get (node[0])
if name is None:
name = token. tok name. get (node[0])
print name,
for i in range(l, len(node)):
item = node[i]
if type(item) is type([]):
dump_and modify (item)
else:
print repr (item)
if name == “NUMBER”:
# increment all numbers!
nodel[i] = repr(int (item)+1)

ast = parser.expr(”1 + 37)

list = ast. tolist()

dump_and modify(list)

ast = parser. sequence2ast (list)
print eval (parser. compileast (ast))

eval input testlist test and test not test comparison
expr xor expr and_expr shift expr arith expr term factor
power atom NUMBER ’ 1’

PLUS ’ +

term factor power atom NUMBER ’ 3’

NEWLINE ’

ENDMARKER ’’

6




13.19. symbol &It

symbol FEHLELL Python EVEFHIAELIERTS. ATREE R & parser fHbR
e 3 e, S 0L Example 13-20

13.19.0. 1. Example 13-20. {# symbol 3k
File: symbol-example-1. py
import symbol

print “print”, symbol.print stmt
print “return”, symbol.return stmt

print 268
return 274

13.20. token FEHt

token FEIRALEFR#E Python tokenizer ) token #ric. Wl Example
13-21 Frow.

13.20.0. 1. Example 13-21. {#F] token &k

File: token—example—1. py
import token

print “NUMBER”, token.NUMBER
print “PLUS”, token.STAR
print “STRING”, token.STRING

NUMBER 2

PLUS 16
STRING 3

14, HAbELR




14. 1. B

AREFRA)E—LIFABAH B, — SRS, et e LR 5T T
R

14. 2. pyclbr HiHt

pyclbr Bidhfy & — AR Python ZEENTESY, 41 Example 14-1 Aok,

WA 1.5.2 w1, g A& —A readmodule pREL, MENTZS E bR, 1R[A[—
AR T T2 4R 513K

14.2.0.1. Example 14-1. {#H pyclbr A&tk

File: pyclbr—example—1. py
import pyclbr
mod = pyclbr. readmodule (“cgi”)

for k, v in mod. items() :
print k, v

MiniFieldStorage <pyclbr.Class instance at 7873b0>
InterpFormContentDict <pyclbr.Class instance at 79bd00>
FieldStorage <pyclbr.Class instance at 790e20>
SvFormContentDict <pyclbr.Class instance at 79b5e0>
Stringl0 <pyclbr.Class instance at 77dd90>

FormContent <pyclbr.Class instance at 79bd60>
FormContentDict <pyclbr.Class instance at 79a9c0>

2.0 KUVLUGHAY, WinT B4 E:0 readmodule ex , ‘BEiASriERHENS: R A%,
U1 Example 14-2 PR,

14.2.0.2. Example 14-2. f#H pyclbr HEHLEERIEFIRREL

File: pyclbr—example—3. py
import pyclbr

# 2.0 and later



mod = pyclbr. readmodule ex(“cgi”)

for k, v in mod. items() :
print k, v

MiniFieldStorage <pyclbr.Class instance at 00905D2C>
parse_header <pyclbr.Function instance at 00905BD4>

test <pyclbr.Function instance at 00906FBC>
print_environ_usage <pyclbr.Function instance at 00907C94>
parse_multipart <pyclbr.Function instance at 00905294>
FormContentDict <pyclbr.Class instance at 008D3494>
initlog <pyclbr.Function instance at 00904AAC>

parse <pyclbr.Function instance at 00904EFC>

StringI0 <pyclbr.Class instance at 00903EAC>
SvFormContentDict <pyclbr.Class instance at 00906824>

Vi ) S JE e ] AR A e 2RI E 245 8, W Example 14-3 Fiow.
14.2.0.3. Example 14-3. f§F] pyclbr A&k

File: pyclbr—example-2. py

import pyclbr
import string

mod = pyclbr. readmodule (“cgi”)

def dump (c) :
# print class header
s = “class 7 + c.name
if c. super:
s=s+ 7(” +string. join(map(lambda v: v.name, c.super), 7, ”)
v )7
print s +
# print method names, sorted by line number
methods = c.methods. items ()
methods. sort (lambda a, b: cmp(all], b[1]))
for method, lineno in methods:
print © def ” + method
print

” ”

for k, v in mod. items() :
dump (v)



class MiniFieldStorage:
def _ _init_ _
def = repr_ _

class InterpFormContentDict (SvFormContentDict) :
def  getitem
def values
def items

14.3. filecmp At

(2.0 Fri) filecmp PP T LLECAFFIE 3, W Example 14-4 FioR.
14.3.0.1. Example 14-4. f# filecmp &3k
File: filecmp—example—1. py
import filecmp
if filecmp. cmp (“samples/sample. au”, “samples/sample.wav”) :
print “files are identical”
else:
print “files differ!”

# files differ!

1.5.2 PURSERTRRASH, fRefDAEH cmp Al diremp FREERACHEE.

14. 4. cmd BEHR

emd FEER AT 4T48210 ( command—1ine interfaces , CLI )#EfET —/Hj B
HEZE., CHUHAE pdb Bidhrh, M4R4RE 0] DIZE B AR E, W
Example 14-5 Ff7i.

PR FERYE K Cnd 25, B X do Fl help J5ik. K4 A BhHLEIX LTy V4 M
X A4

14.4.0.1. Example 14-5. {#/ cmd #Ek



File: cmd—example—1. py

import cmd
import string, sys

class CLI (cmd. Cmd) :

def  init  (self):
cmd. Cmd.  init  (self)
self. prompt = ">’

def do hello(self, arg):
print “hello again”, arg,

” ”
|

def help hello(self):
print “syntax: hello [message]”,
print “— prints a hello message”

def do quit(self, arg):
sys. exit (1)

def help quit(self):
print “syntax: quit”,
print “— terminates the application”

# shortcuts
do q = do quit

#
# try it out
cli = CLI()

cli. cmdloop ()
> help

Documented commands (type help <topic>):

hello quit

Undocumented commands:

help a



> hello world
hello again world !
> q

14.5. rexec PR

Feather y¥: WA 2.3 WY T B2 RE, BARIRNE S -
http://www. amk. ca/python/howto/rexec/ #l
http://mail. python. org/pipermail/python—dev/2002-December/031160. html

RIS
http://mail. python. org/pipermail/python—1ist/2003-November/234581. htm
1

rexec FERAEHE TAEMRBIAEL 1) exec , eval , PLK import i), 4N
Example 14-6 Ji/n. FEXAMEE T, Fra ol BEXTALES 18 B ¥ R 20 A ]
H.

14.5.0. 1. Example 14-6. {#J] rexec IR

File: rexec—example—1. py
import rexec

r = rexec. RExec ()
print r.r eval ("1+2+37)
print r.r eval (" import  (Cos’).remove( file’)”)

6
Traceback (innermost last):
File “rexec—example-1.py”, line 5, in ?
print r.r_eval(”_ _import_ _(os’).remove( file’)”)
File ”/usr/local/lib/pythonl. 5/rexec. py”, line 257, in r_eval
return eval (code, m._ _dict_ )
File “<string>”, line 0, in ?
AttributeError: remove

14.6. Bastion A&t



Feather ¥£: WA 2.3 WHUH T OB SCRE, BARRKESE -
http://www. amk. ca/python/howto/rexec/ Hl
http://mail. python. org/pipermail/python-dev/2003-January/031848. html

Bastion FiBR, FRVFUREEHIZT EX R AMAAEH], I Example 14-7 P, fKA
LI e e RS B2 AR BRI 78 93 A ks 2] B 71 74 2

BRIEOLT, B 1) S5 AR m# S 2 Bk ), BT 7 v LR Rl T3k
14.6.0.1. Example 14-7. {##JH Bastion f&Hk

File: bastion—example—1. py
import Bastion

class Sample:
value = 0

def set(self, value):
self.value = value

def setvalue (self, value):
if 10 < value <= 20:
self. set(value)
else:
raise ValueError, “illegal value”

def getvalue(self):
return self. value

#
# try it
s = Sample ()

s. set(100) # cheat
print s. getvalue()

s = Bastion. Bastion (Sample())
s. set(100) # attempt to cheat
print s. getvalue()

100
Traceback (innermost last):

AttributeError: set



PRA] AES R R AT A2, fE Example 14— w1, W 7vn] LN, H
getvalue ANFFHEA/EH.

14.6.0.2. Example 14-8. {#FH Bastion HEHibHIEbrnEidyEss

File: bastion—example—2. py
import Bastion

class Sample:
value = 0

def set(self, value):
self.value = value

def setvalue(self, value):
if 10 < value <= 20:
self. set(value)
else:
raise ValueError, “illegal value”

def getvalue(self):
return self. value

#
B try it

def is public (name) :
return namel[:3] != “get”

s = Bastion.Bastion(Sample(), is public)

s. set(100) # this works
print s.getvalue() # but not this

100
Traceback (innermost last):

AttributeError: getvalue

14.7. readline ik

(n]i%) readline FEIRAEH GNU readline J& (BRFEZAE) S2HL T Unix R IE5R[T)
NS FE. Wl Example 14-9 s,



AP TSR Ay AT g DhRE, Bliday AT A EIEHEEE T input
M raw input PRZEL.

14.7.0.1. Example 14-9. f#f] readline iR
File: readline—example—1. py

import readline # activate readline editing

14.8. rlcompleter FHik

(nJik, HHAT Unix ) rlcompleter BiHh readline FEIRFEML T H1i6] A 3)5¢
JR I RE.

SN T LR 8 B 3h 5 TN RE. BRIAE LT SE R B g0 e £ T Esc
b FPIIR Esc BEEL AT CL B Sh5E B ET . R AT AR T AR X 2B 4R
S (1) -

import readline
readline. parse and bind(“tab: complete”)

Example 14-10 fE7r T Ui /ER2 7 rh A8 A 3 5¢ ek 25
14.8.0.1. Example 14-10. f#J] rlcompleter HIREIFLZF

File: rlcompleter—example—1. py

import rlcompleter
import sys

completer = rlcompleter. Completer ()
for phrase in “co”, ”sys.p”, "is”:

print phrase, "=>",

# emulate readline completion handler

try:
for index in xrange (sys.maxint) :
term = completer. complete (phrase, index)
if term is None:
break
print term,
except:

pass



print

co =» continue compile complex coerce completer
Sys.p => sys.path sys.platform sys. prefix
is => is isinstance issubclass

14.9. statvfs e

statvfs PEHEL L os. statvls (AJ%E) BEC AR I =R R E, %
BRELEIR I SCE R G A AE B U Example 14-11 FoR.

14.9.0.1. Example 14-11. ffH] statvfs Hih

File: statvfs—example—1. py

import statvfs
import os

st = os. statvfs(”.”)

print “preferred block size”, "=>", stlstatvfs.F BSIZE]
print “fundamental block size”, "=>", stlstatvfs.F FRSIZE]
print “total blocks”, ”=>", stl[statvfs.F BLOCKS]

print “total free blocks”, ”"=>", stl[statvfs.F BFREE]

print “available blocks”, ”=>", st[statvfs.F BAVAIL]

print “total file nodes”, ”=>", st[statvfs.F FILES]

print “total free nodes”, ”=>", st[statvfs.F FFREE]

print “available nodes”, ”=>", stl[statvfs.F FAVAIL]

print “max file name length”, "=>", stl[statvfs.F NAMEMAX]

preferred block size => 8192
fundamental block size => 1024
total blocks => 749443

total free blocks => 110442
available blocks => 35497
total file nodes => 92158
total free nodes => 68164
available nodes => 68164

max file name length => 255

14. 10. calendar AR



calendar FEERAE Unix cal w3231 Python SZHEL. ‘&Rl LUK
H Dyt HH 20 bR vE S S v s b

g e/ A

prmonth (year, month) ¥JENZ5E HArHIH I, W1 Example 14-12 Fow.

14.10.0. 1. Example 14-12. {#F] calendar &k

File: calendar—example-1. py

import calendar
calendar. prmonth (1999, 12)

December 1999
Mo Tu We Th Fr Sa Su

1 2 3 4 5
6 7 8 910 11 12
13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30 31

prcal (year) fTENSESEMAIHI, W Example 14-13 frok.

14.10. 0. 2. Example 14-13. {#F] calendar &R

File: calendar—example—2. py

import calendar
calendar. prcal (2000)

2000
January February March
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
Su
1 2 1 2 3 4 5 6 1 2 3
4 5
3 45 6 7 8 9 7 8 910 11 12 13 6 7 8 91011
12
10 11 12 13 14 15 16 14 15 16 17 18 19 20 13 14 15 16 17 18
19
17 18 19 20 21 22 23 21 22 23 24 25 26 27 20 21 22 23 24 25
26
24 25 26 27 28 29 30 28 29 27 28 29 30 31

31



Mo
Su

11
10
18
17
25
24

Mo
Su

10
10
17
17
24
24
31

Mo
Su

2
2
10
9
17
16
24
23
31
30

VE X B H P 4 SR ST BT BN, 2 il 2 30—

Tu

11

18

25

Tu

11

18

25

Tu

10

17

24

31

April
We Th Fr

12 13 14

19 20 21

26 27 28

July
We Th Fr

12 13 14

19 20 21

26 27 28

October
We Th Fr

11 12 13

18 19 20

25 26 27

At DL 27

Sa

15

22

29

Sa

15

22

29

Sa

14

21

28

Su

16

23

16

23

30

Su

15

22

29

Mo

15

22

29

Mo

14

21

28

Mo

13

20

27

S LK.

May
Tu We Th Fr

2 3 4 5
9 10 11 12
16 17 18 19

23 24 25 26

8 91011
15 16 17 18
22 23 24 25

29 30 31

November
Tu We Th Fr

7 8 910
14 15 16 17
21 22 23 24

28 29 30

Sa

13

20

27

Sa

12

19

26

Sa

11

18

25

Su

14

21

28

Su

13

20

27

Su

12

19

26

X

Mo

12

19

26

Mo

11

18

25

Mo

11

18

25

LA

Tu

13

20

Tu

12

19

26

Tu

12

19

26

(FIREATT—#E, AHET)

June
We Th Fr Sa

7 8 910

14 15 16 17

21 22 23 24

28 29 30

September
We Th Fr Sa

6 7 8 9

13 14 15 16

20 21 22 23

27 28 29 30

December
We Th Fr Sa

6 7 8 9

13 14 15 16

20 21 22 23

27 28 29 30

AWK,



R [ AR R ) LA B Akt ) A 2

14.11. sched EHt

sched FEH A AELFEIRITELAE T — N 0 F RTS8, 0 Example 14-14
FiR.

14.11.0. 1. Example 14-14. 1§ sched t&E3k

File: sched-example-1. py

import sched
import time, sys

scheduler = sched. scheduler (time. time, time.sleep)

# add a few operations to the queue

scheduler. enter (0.5, 100, sys.stdout.write, (“one\n”,))
scheduler. enter (1.0, 300, sys.stdout.write, (“three\n”,))
scheduler. enter (1.0, 200, sys.stdout.write, (“two\n”,))

scheduler. run ()
one

two
three

14.12. statcache bR

statcache FEHFEAL T U5 0] SCAFAH AT BAHOC R AL "B & os. stat P
e, mHE SN ERIFEE. W Example 14-15 FioR.

2.2 JRUREI LT, W os. stat O RREUREE, JRPURfIH, ©3ETH
SOORMIGEAFE BE, i FAR T PR RE.

14.12.0.1. Example 14-15. f#FH statcache Bk

File: statcache—example—1. py

import statcache



import os, stat, time

now = time. time ()
for i in range(1000) :

st = os.stat(“samples/sample. txt”)
print “os.stat”, “=>7, time.time() - now

time. time ()
for i in range(1000) :

st = statcache. stat (“samples/sample. txt”)
print “statcache. stat”, ”“=>", time. time() - now

now

print “mode”, “=>", oct(stat.S IMODE (st[stat.ST MODE]))
print “size”, 7=>", stl[stat.ST SIZE]
print “last modified”, "=>", time.ctime(st[stat.ST MTIME])

os.stat => 0. 371000051498

statcache. stat => 0.0199999809265

mode => 0666

size => 305

last modified => Sun Oct 10 18:39:37 1999

14. 13. grep fEiR

%@Dﬁﬂ%ﬁTEi$i#$ﬁ??ﬁ$%%ﬁﬁ%,mEmmblkwﬁf
7IN.

WRAS 2.1 B E BIANSCRE, Aot Ul, METIRA CL&Joii Al .
14.13.0. 1. Example 14-16. 1 grep f&ik
File: grep—example—-1. py

import grep
import glob

grep. grep ("\<rather\>”, glob. glob(“samples/*. txt”))

# 4: indentation, rather than delimiters, might become

14. 14. dircache ik



(C&K5) 5 statcache L, ZBHUE os. listdir BRI —N R, $#
HE T 2BAFSCHE, AIREDE Dk [RIFE I B DRk 2% 5™ MUHAHAHAHAHA™ ™ . 148 H
os. listdir 0%. Wl Example 14-17 Fiin.

14.14.0. 1. Example 14-17. 4§ dircache &3k

File: dircache—example—1. py

import dircache

import os, time

#
# test cached version

t0 = time. clock()

for i in range(100) :
dircache. listdir (os. sep)

print “cached”, time.clock() — tO

#
# test standard version

t0 = time. clock()

for i in range(100):
os. listdir (os. sep)

print “standard”, time.clock() - tO

cached 0. 0664509964968
standard 0. 5560845807

14.15. dircmp B

(&7, HAHT 1.5.2) dircmp BEH TR HFPIHNZ, 41 Example
14-18 f7s.

14.15.0. 1. Example 14-18. i dircmp il

File: dircmp—example—1. py



import dircmp

d = dircmp. dircmp ()

d. new(“samples”, “oldsamples”)
d. run()

d. report ()

diff samples oldsamples
Only in samples : [ sample.aiff’, ’sample.au’, ’sample.wav’ ]
Identical files : [’ sample.gif’, ’sample.gz’, ’sample. jpg’, ...]

Python 2.0 )5, ZBibhl filecmp i

14. 16. cmp AEH

(CkFF, R 1.5.2) cmp BT HBPIAICAE, W0 Example 14-19 Fir

7IN.

14.16.0. 1. Example 14-19. f#F] cmp fHEik

File: cmp—example—1. py

import cmp

if cmp. cmp (“samples/sample. au”, “samples/sample. wav”) :
print “files are identical”

else:
print “files differ!”

files differ!

Python 2.0 J5, ZMibhl filecmp i

14.17. cmpcache AEH:

(CEFE, HHT 1.5.2) cmpcache BEH T-ELESAN AR, B cmp BIERY)
VR, AL T AR W Example 14-20 Fios.



14.17.0.1. Example 14-20. {#H cmpcache ALk

File: cmpcache—example—1. py

import cmpcache

if cmpcache. cmp (“samples/sample. au”, “samples/sample.wav”) :
print “files are identical”

else:
print “files differ!”

files differ!

Python 2.0 J&, ZMHAE filecmp k.

B fileenp ELAHLLE(HH:

14.18. util R

(&5, HHTF 1.5.2) util BB T 8 WEAER B R 5. B aT LA
{EFHUN Examples 14-21 F| 14-23 [HSZEL 7 V5.

Example 14-21 B/~ 7T remove (sequence, item) PRZL.
14.18.0. 1. Example 14-21. 523 util BEH) remove BREX
File: util-example-1. py

def remove (sequence, item):
if item in sequence:
sequence. remove (item)

Example 14-22 J#7~ T readfile(filename) => string pRZL.
14.18.0.2. Example 14-22. SEPR util B[ readfile BR%K
File: util-example-2. py
def readfile(filename) :

file = open(filename, “r”)

return file.read()

Example 14-23 J#75 T readopenfile(file) => string PR%X.



14. 18.0. 3. Example 14-23. SZ¥R util BEHLH) readopenfile HR%Y
File: util-example-3. py

def readopenfile(file):
return file. read()

14.19. soundex FEHR

(T %%, HHTF 1.5.2) soundex SZHLT —/NAiBA hash &yk, ILTFH TR
TR Rl 6 DN TR TR R

WA 2.0 Ja, 1B FRHEZE A N .

get soundex (word) IR[F|455%E HIA ] soundex FArd:. sound similar (wordl,
word2) FIWrPIANHLE ) soundex JEATAHIA].  — MUK AR B AR B 16 A A [F)
[f] soundex . %I Example 14-24 Fy7x.

14.19.0.1. Example 14-24. M soundex #Hk

File: soundex—example—1. py
import soundex

"fredrik”
"friedrich”

o
[l

print soundex. get soundex(a), soundex. get soundex (b)

print soundex. sound similar(a, b)

F63620 F63620
1

14.20. timing B

(CE7, HHT Unix ) timing AT Python FEIPIIHATIIE]. 40
Example 14-25 Fr7s.

14.20.0. 1. Example 14-25. ffif timing iR



File: timing—example—1. py

import timing
import time

def procedure() :
time. sleep (1. 234)

timing. start ()
procedure ()
timing. finish()

print “seconds:”, timing. seconds()

print “milliseconds:”, timing.milli ()
print “microseconds:”, timing.micro()

seconds: 1
milliseconds: 1239
microseconds; 1239999

PRA] LLFE I Example 14-26 H ) 57EH time BIERSZIL timing BIERI)HE.
14.20.0.2. Example 14-26. #&#l timing HEHR

File: timing—example—2. py

import time

t0 =tl =0

def start():
global t0
t0 = time. time ()

def finish():
global tl1
tl = time. time ()

def seconds() :
return int (t1 — t0)

def milli():
return int ((t1 - t0) * 1000)



def micro():
return int ((t1 - t0) * 1000000)

time. clock ) PJLAEHL time. time () 3kf3 CPU ISfA].

14.21. posixfile AEH:

(B k7, HHTF Unix ) posixfile $&fIt T —MRIAFRIN S ( file-like
object ), SEILT SCAFBUEMHE. W Example 14-27 Frow. Bk P iEEH
fentl BIHACHEE.

14.21.0. 1. Example 14-27. f#F] posixfile f&HR
File: posixfile—example—1. py

import posixfile
import string

filename = “counter. txt”

try:
# open for update
file = posixfile. open(filename, “r+”)
counter = int(file.read(6)) + 1
except IOError:
# create it
file = posixfile. open(filename, “w”)
counter = 0

file. lock("w|”, 6)

file. seek(0) # rewind
file.write ("%06d” % counter)

file.close() # releases lock

14. 22. bisect it

bisect BAHHIT [HHEF )5 KSR .



insort (sequence, item) Y45 HIHAZFHIY, HHLRUEFZHE. Pon]
IRAFESZILT  getitem Ml insert JVEMIFHINI%. Ul Example
14-28 Fli7m.

14.22.0.1. Example 14-28. f#F] bisect MR F|FRHALHE

File: bisect—example—1. py
import bisect
list = [10, 20, 30]

bisect. insort (list, 25)
bisect. insort (list, 15)

print list
[10, 15, 20, 25, 30]

bisect (sequence, item) => index iR[FIZ HIEA GRS ME, AXFHMEATAA
. W Example 14-29 Fros.

14.22.0.2. Example 14-29. f#H] bisect MIRIRFIEAN HALE
File: bisect—example—2. py

import bisect

list = [10, 20, 30]

print list

print bisect.bisect(list, 25)
print bisect.bisect(list, 15)

(10, 20, 30]
2
1

14. 23. knee itk

knee #iHH T Python 1.5 S AH ( package import ) HJSZHL. 244k Python
ey DS Fr TIXAS, FrPAXAEH LA AEH, AR UEEE
A, A V2B A 5E R,



ARAEZ W Python—X. tgz\Python—2. 4. 4\Demo\imputil\knee. py
8K, PR LS ZAELER, 41 Example 14-30 Ffiow.

14.23.0. 1. Example 14-30. f#F] knee F&HR

File: knee—example-—1. py

import knee

# that’s all, folks!

14. 24. tzparse FEER

(CJEF) tzparse MELHLH TN X Hr& ( time zone specification ). S A
e Hah i T2 5548 &. W Example 14-31 PR,

14.24.0.1. Example 14-31. ¥ tzparse FEik

File: tzparse—example—1. py

import os
if not os.environ. has key ("TZ”):
# set it to something...
os. environ[”TZ”] = “EST+5EDT;100/2, 300/2”

# importing this module will parse the TZ variable
import tzparse

print “tzparams”, ”“=>", tzparse.tzparams
print “timezone”, ”"=>", tzparse.timezone
print “altzone”, ”=>", tzparse.altzone

print “daylight”, ”=>", tzparse.daylight

”_

print “tzname”, ”“=>", tzparse.tzname

tzparams => ( EST’, 5, ’EDT’, 100, 2, 300, 2)
timezone => 18000

altzone => 14400

daylight => 1

tzname => ( EST’, 'EDT’)

B T IXEAR R 2 A, AP SR T LU TN R T S R L



14. 25. regex I

(CJEF) regex FEHLJEIHRRA (1.5 §Y) IENZRA X, FHLE4n Example
14-32 Jzn. HHARRSTE T re Abeszo.

HEAE Python 1.5.2 ' regex o re FHZEER. (HEEFMAY re ML
M.

14.25.0. 1. Example 14-32. 1§ regex &3k

File: regex—example—1. py

import regex

text = "Man’ s crisis of identity in the latter half of the 20th century”

p = regex.compile(“latter”) # literal
print p.match(text)
print p. search(text), repr (p. group(0))

p = regex. compile ("[0-9]+”) # number
print p. search(text), repr (p.group(0))

p = regex. compile ("\{\w\w\>”) # two—letter word
print p. search(text), repr (p.group(0))

p = regex. compile("\w+$”) # word at the end
print p. search(text), repr (p.group(0))

-1

32 ’latter’
51 720

13 ’of’

56 ’century’

14. 26. regsub FEik

(CEF) regsub REHRALAL T T IEMIZRIA R A 5F B B e e /e, VL
Example 14-33 JFzx. BHACAIEM re MRF1) replace PR



14.26.0. 1. Example 14-33. ffif] regsub A&k

File: regsub—example—1. py

import regsub

text = “Well, there’s spam, egg, sausage, and spam.”

print regsub. sub (“spam”, “ham”, text) # just the first
print regsub. gsub(“spam”, “bacon”, text) # all of them

Well, there’s ham, egg, sausage, and spam.
Well, there’s bacon, egg, sausage, and bacon.

14. 27. reconvert FEHR

(2J£FF) reconvert $efit T IHAEAIEMIZERIAI ( regex BB AT 24X

(re MEHY) A T A, 1 Example 14-34 iz, ‘EAHA] LAELN— g 24T L
H.

N

14.27.0. 1. Example 14-34. fffH reconvert &Lk

File: reconvert—example—1. py
import reconvert

for pattern in “abcd”, “a\(bkc\)d”, "\\w+t\>”:
print pattern, “=>", reconvert. convert (pattern)

abcd => abcd
a\ (bxc\)d => a(b*c)d
\A\w+\> => \b\w+\b

14. 28. regex syntax FEER

(EJEF) regex_syntax FEBCH T AR 1ENZRIA I, W Example 14-35
Jis.

14.28.0. 1. Example 14-35. f#iffl regex syntax FEIR

File: regex—syntax—example—1. py



import regex syntax
import regex

def compile(pattern, syntax):
syntax = regex. set syntax(syntax)
try:
pattern = regex. compile (pattern)
finally:
# restore original syntax
regex. set syntax(syntax)
return pattern

def compile awk (pattern):
return compile(pattern, regex syntax.RE SYNTAX AWK)

def compile grep(pattern):
return compile(pattern, regex syntax.RE SYNTAX GREP)

def compile emacs (pattern) :
return compile(pattern, regex syntax.RE SYNTAX EMACS)

14.29. find FHR

(B&F, HHT 1.5.2) find B TS € H X AL FHRPERTES
EVCECAE ) SCf:, T Example 14-36 Jfiow.

VURCAE K 1EYLE S fimatch HAH [A].

14.29.0. 1. Example 14-36. f#f find FE3R

File: find-example-1. py

import find

# find all JPEG files in or beneath the current directory
for file in find. find ("*. jpg”, ”.”):

print file

. \samples\sample. jpg
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