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CHAPTER
ONE

PYMOTW: CONFIGPARSER

« #&R: ConfigParser
- BfY: EEV/BEAEREXH, EUFWindowsBIINIIH
* pythonh®a: 1.5+

1.1 &R

ConfigParserf@B R UMMV AEFIZAPIRENKRENY. X TEEXHE—TTTNEMN,
FTNUUESRENENRST -EX . TR ERAPY thondWSTVL TS HITENEEA, DULKN
EEARLEARH T EALEVEUIEE (XN B RHURLEHEALETSE) .

HETVED, ¥RAUERFBBEIZIsvnF] trac ZBI, BRNALELETBECHBET#IToHINRIBEEN
TH. NTARBRESENRE, —THAZEEETEER—T"' 'approach' 'BEXH, Rk
BASHEHIRES (AIRERAREEXIIBHTT) . X approachXiSzii@EidIWebERIIERE, HILFH
REREBINNEBHAZEHIOUEERB. BRE—RMZAZE, KRABHAREZALEARK
IERES. BEUIIOVIBEIERSHSLL, RET—THSITIE, BTty cvsiHa, 8
PNIHEHFHRRRBENRE 24 .

RNTEEBILX T ERNNEFHapproach3APHNXS, EBREERHBLENMapp roachIASEIMLE

IRS3%8. BFRINTARBAREESENAE, MEERLEEVBARSIHURLTAERIBISSHIROZA

E?{E’Q . RTFAREZTAAZEHEREENKOBRLINN XN T ENER— T EENEE K2
X TURL.

— T HAZENEENH TR TS

[portall

url = http://%(host)s:%(port)s/Portal
username = dhellmann

host = localhost

password = SECRET

port = 8080

portal/\PpzRapproach3HEIMNE . —BRIBIIXBIRAEEIX TR, BINNITEMZ FEX
MEEEXHE, s@iTConfigParse ri&REiHIEURL . ;X OJREE R GIXAE :

from ConfigParser import ConfigParser
import os

filename = os.path.join(os.environ['HOME'], '.approachrc')

config = ConfigParser()
config.read([filename])

url = config.get('portal', 'url')



http://trac.edgewall.org/
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EROBIFD, TSurl@ER' 'http://localhost:8080/Portal’ . lRBXHDPHIESurld
BERMELZRTE: ' '%s(host)s'' F ““%s(port)s''. BT get) ik, SEMETE
hostHlpo rtBMESREIEILFIFERD.

WA, XZ2EFPython2.1891BRE. FEEFRMIRAD, ConfigParseri&iRE 2 %o TR
% .SafeConfigParserzt2a drop?fAkEUConfigParser, DINEHELIE.

NFXNMITE, BREEFFTRET. ConfigParserstiFEAHIRIA R BAY, ;¥ SRIFIFH/REL.
BF RN ARNEHERER —TMERKE XIS, AR ER2AENNREER—
AR RBVRERE DAL E L RIANET . AL, N T EXR—THRER, {FA getboolean() XREIM
A2 get() R . RYFNSHER DY, BRENNEMDROZAMRER N— T h/RER . £, 155
JRYIAY getint () F getfloat() BREL.

ConfigParse rsE ST RHENIRIMER N\ D RS EXHHHREER . MIEFUR— TR T REESNEEN

AFPRE, IENRREXH B FRERHEERATRE. A, —TNRFEFENENELITF
HUBEER VAR, TLARIAConfigParsers , XEE—REMBISH I AL TIEY.

2 Chapter 1. PyMOTW: ConfigParser


http://localhost:8080/Portal

CHAPTER
TWO

PYMOTW: QUEUE

o #&3: Queue
o BY: RH—EKIELEBIFIFOINEE,
o pythonhga: 1.4+

2.1 ¥R

QueuelRt TFIFOINRE, —REMTILERE, CIUEETENRASHEPLZENEEHRK
THEMEIE, RABESEX0IEY, BIEMBQueueNR, IRTLURBEFERAIEZ T4, —TQueuely
KW\ GTEITH) RIBARFHIRS,

PRRIFER TEESNQueueiR, WRIMERNEE, TJURERSEEREEENS:

e Queue data structures

« FIFO
2.2 Tpl

2PN AIZPERQUeue IR, BUNBIR—TEIEHY podcasting BF UG, XTEF iR
B—THEZTRSS feeds, RRFFTERNABTETNIID, REXRAILERTRNLEZTT
o XLEREE, IFRBEZAIAME. BXTERAIDREHVHE T TR BQueuetEiR,

FHE, BN —LBREMER .
from Queue import Queue

from threading import Thread
import time

import feedparser

B57t, FRUR—LETEH, BREXLRERFAA (TLUEARE, LS, BiEEF), B
BIFo, BATERE I T™ME.

# Set up some global wvariables
num_fetch_threads = 2
enclosure_queue = Queue()

# A real app wouldn't use hard-coded data...
feed_urls = [ 'http://www.castsampler.com/cast/feed/rss/guest’,]



http://en.wikipedia.org/wiki/Queue_%28data_structure
http://en.wikipedia.org/wiki/FIFO
http://en.wikipedia.org/wiki/Podcasting
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BTk, RNFEELIFLAEDEXONREKLIE T, AR, XENTEFRFEUTH, SR T
BOUZE urllib BR(EBUBENE). AXTHRHIP, BNRURIBLZL, {EHsleep—RRES
8o

def downloadEnclosures(i, q):
"""This 1s the worker thread function.
It processes items in the queue one after another.
These daemon threads go into an infinite loop,
and only exit when the main thread ends.

mwmn

while True:

print '/s: Looking for the next enclosure' 7 i
url = q.get()
print '//s: Downloading:' % i, url

time.sleep(i + 2) # instead of really downloading the URL, we just pretend

q.-task_done()

—BENGBEFRE, BINAIUBHIIELRE. =, ®EdownloadEnclosures ()E“url =
q.get()"SEE, EREIIERGRO, HIt, SASIDERAN, BHEREEELZEN,

# Set up some threads to fetch the enclosures

for i in range(num_fetch_threads):
worker = Thread(target=downloadEnclosures, args=(i, enclosure_queue,))
worker . setDaemon (True)
worker.start ()

M, BINFABKERfeedtINS ({EMMark Pilgrimfy feedparser ##R) 1—Purl&Es, 4
E—TurURINEIRASIG, — TN IIEXER TSR HBH TH ., BN REETH RN feed,
BRI, TIEEEEERBREurl=ZETHREN.

# Download the feed(s) and put the enclosure URLs into the queue.
for url in feed_urls:
response = feedparser.parse(url, agent='fetch_podcasts.py')
for entry in response['entries']:
for enclosure in entry.get('enclosures', []):
print 'Queuing:', enclosure['url']
enclosure_queue.put (enclosure['url'])

R THTUFFNII RN,

# Now wait for the queue to be empty, indicating that we have
# processed all of the downloads.

print 'xxx Main thread waiting'

enclosure_queue. join()

print 'x** Done'

THUOT R[OS |, ETRIIERL ThaE:

0: Looking for the next enclosure

1: Looking for the next enclosure

Queuing: http://http.earthcache.net/htc-01.media.globix.net/COMP009996M0OD1/Danny_Meyer .mp3

Queuing: http://feeds.feedburner.com/~r/drmoldawer/~5/104445110/moldawerinthemorning_show34_032607 .mp3
Queuing: http://www.podtrac.com/pts/redirect.mp3/twit.cachefly.net/MBW-036.mp3

Queuing: http://medial.podtech.net/media/2007/04/PID_010848/Podtech_calacaniscast22_ipod.mp4

Queuing: http://medial.podtech.net/media/2007/03/PID_010592/Podtech_SXSW_KentBrewster_ipod.mp4
Queuing: http://medial.podtech.net/media/2007/02/PID_010171/Podtech_IDM_ChrisOBrien2.mp3

Queuing: http://feeds.feedburner.com/~r/drmoldawer/~5/96188661/moldawerinthemorning_show30_022607 .mp3
*** Main thread waiting

0: Downloading: http://http.earthcache.net/htc-01.media.globix.net/COMP009996M0D1/Danny_Meyer.mp3

1: Downloading: http://feeds.feedburner.com/~r/drmoldawer/~5/104445110/moldawerinthemorning_show34_032607 .mp3

4 Chapter 2. PyMOTW: Queue
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0: Looking for the next enclosure

0: Downloading: http://www.podtrac.com/pts/redirect.mp3/twit.cachefly.net/MBW-036.mp3

1: Looking for the next enclosure

1: Downloading: http://medial.podtech.net/media/2007/04/PID_010848/Podtech_calacaniscast22_ipod.mp4
0: Looking for the next enclosure

0: Downloading: http://medial.podtech.net/media/2007/03/PID_010592/Podtech_SXSW_KentBrewster_ipod.mp4
0: Looking for the next enclosure

0: Downloading: http://medial.podtech.net/media/2007/02/PID_010171/Podtech_IDM_ChrisOBrien2.mp3

1: Downloading: http://feeds.feedburner.com/~r/drmoldawer/~5/96188661/moldawerinthemorning_show30_022607 .mp3
1: Looking for the next enclosure

*** Done
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CHAPTER
THREE

PYMOTW: STRINGIO AND CSTRINGIO

o f&R: StringI0 A cStringI0
o BBY: EPIFAlelRIEAINALE PXAPI
e pythonhgas: StringIO: 1.4+, cStringIO: 1.5+

3.1 fak

EStringIORET —TEARGDPHELEN ALY (1%, BHERIE)API. thERTIRIIAVSEI,
— 1 EAECEIBICStringIPER, EZERIR, B—TR2StringIl0iER, thApythonSEIMAILUERE
TRAENME. {FERcStringIORMERFRFBRTLUREIZITIHRE , M FEHMFRIB BRI

3.2 BIF

XBEE—1E09, FrElY, B8y . EAString I0EPaIFIF

#!/usr/bin/env python

mwnn

Simple examples with StringI0 module

mwmn

# Find the best implementation available on this platform

try:

from cStringI0 import StringlO
except:

from StringI0 import Stringl0

# Writing to a buffer
output = StringI0(Q)
output.write('This goes into the buffer. ')

print >>output, 'And so does this.'
# Retrieve the value written
print output.getvalue()

output.close() # discard buffer memory

# Initialize a read buffer
input = StringI0('Inital value for read buffer')

# Read from the buffer
print input.read()
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EXTMBIFPERT read() ,1BHMR, KL readline() F readlines() tHERERTIFEAY.EStringI0
Rt seek() X, AR IUERBEE TR L, XUSIRERARLEHERTEEITUD
SLISEX.

MEERD, StringI0NINABIE—TRNENFEERE, RIS TE 2 E T LUSIXIA R N re -
sponseX¥RP, FENXBERE L (REZENZNY) BIEHE.

BB EENTIRENADBIE—Tshe L LHAED, th2UZ TS TIEBIFET . XLiEF PR L
EARMNEUIBEDEEIE , RO X LHIBEMEIRGES (TURNELERF, YU AD, XHER
TGUERB—TSHVHEA) . XEFSNAEZ T BB IET U — T NRINDHP AR
(XML, bashi&A, AThEHY,HFE).

BT R REEENEL R EEERIE , IREEStringI0EiR, ISR ERIESE
LeFIR. MEMR T StringI0REZHIRTLEVEL , X UERIB— T B 280 T RINEARTF PV
HHUIE , SEXSFHIEVE RIMEL R

3.3 &%
e The StringI0 module ::: www.effbot.org

e Efficient String Concatenation in Python

8 Chapter 3. PyMOTW: StringIO and cStringIO
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CHAPTER
FOUR

PYMOTW: TEXTWRAP

o &R textwrap
« BfY: BARESEPINRITIFNIERSTVLIA
* pythonhRa: 2.5

4.1 #R

textwrapRRAMUBFRIBIEICR, EEHARLEGSRHEEREN, gt T —LRXUTFERIAR
BEPEBNETSBRIRTFIENVEFIIE .

4.2 BIF

import textwrap

# Provide some sample text
sample_text = '''

The textwrap module can be used to format text for output in situations
where pretty-printing is desired. It offers programmatic functionality similar
to the paragraph wrapping or filling features found in many text editors.

L1 () BARERTIA, BIVECRIERRIL, NS TERUTN AR A#H TRV

print 'No dedent:\n'
print textwrap.fill(sample_text)

BRUEBRNEB2HERE/D
No dedent:

The textwrap module can be used to format text for output in
situations where pretty-printing is desired. It offers
programmatic functionality similar to the paragraph wrapping
or filling features found in many text editors.

Note: ERERAHItabFSHZROTBWESHEMENAP, X TSERSRAEME. IR, K
NYLURIEL . BNVREFAXAPIE—ITOFBLRISEEEEBEIR. X TRTFBINESRR
HRIBARSEVE LI EEMPY thonRIBIERMEFFERNE RANDITFFE, TENEFAFTS
SINT =T ALHE#ERAEEFHVRIBX TMHE.
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HERAE A TR E B TSRISR

dedented_text = textwrap.dedent (sample_text).strip()
print 'Dedented:\n'
print dedented_text

BRELEDIFER:
Dedented:

The textwrap module can be used to format text for output in situations
where pretty-printing is desired. It offers programmatic functionality similar
to the paragraph wrapping or filling features found in many text editors.

BBF“dedent”E"“indent”"BVER, BRUEBRZ T BT BTEFTHIRT . WREFTELLS—
IZTITEHER, MLANNHEBASRER,

>>> g="""
one tab
two tab
one tab
... e
>>> import textwrap
>>> dedented_text = textwrap.dedent(a).strip()
>>> print dedented_text
one tab
two tab
one tab
>>> print a
one tab
two tab
one tab
>>>

?;ﬁ'F?E, EBENBTURBIMERFEHSRNOIALEA(), FHER—LREANEEE, SREM
Ao

ERARTEREHI TR HL

# Format the output with a few different max line width values
for width in [ 20, 60, 80 ]:

print

print ' Columns:\n' % width

print textwrap.fill(dedented_text, width=width)

HIEEAARENESBUTAENmBER:
20 Columns:

The textwrap module
can be used to
format text for
output in situations
where pretty-
printing is desired.
It offers
programmatic
functionality
similar to the
paragraph wrapping
or filling features

10 Chapter 4. PyMOTW: textwrap
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found in many text
editors.

60 Columns:

The textwrap module can be used to format text for output in
situations where pretty-printing is desired. It offers
programmatic functionality similar to the paragraph wrapping
or filling features found in many text editors.

80 Columns:

The textwrap module can be used to format text for output in situations where
pretty-printing is desired. It offers programmatic functionality similar to the
paragraph wrapping or filling features found in many text editors.

BRI BIERILPHEEE, IRTLURHISTEE, IR FETRAVT.

# Demonstrate how to produce a hanging indent
print '\nHanging indent:\n'
print textwrap.fill(dedented_text, initial_indent='', subsequent_indent=' D)

XTEERREZMESIDNANBE B, HHRET2LERTHEDEVE,
Hanging indent:

The textwrap module can be used to format text for output in
situations where pretty-printing is desired. It offers
programmatic functionality similar to the paragraph wrapping or
filling features found in many text editors.

MEHENITURETBEFT, AL, IUBEERNRIR T Ebulletl, FE, ERERENZWikiAST
MUEREEARtracPERB TG, HEMAZopediIStructuredTextEXKEMzwikiRE, RS6!

B— MBS E— T tracBwi kit EARIE, ERAtextwrapILUSTLEILETI, Rtk
BV EAFREEHTF TIRFR TR E N TEEF 1i#T,
4.3 3%
* textwrap_ example.py
4.3. &% 11


http://www.doughellmann.com/PyMOTW/textwrap_example.py

PyMOTW 3244, hRAE 1.4
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CHAPTER
FIVE

PYMOTW: LINECACHE

o #&3R. linecache

« Bf: MXHFEBSAEROERIRT, NEREBEPRESEFHVRE.

o pythonhgas: 1.4+

5.1 #HR

pythontm&RENEpy thonifBEX P linecacheE R4 2V ER, EPHISEIM R ZBHIIRS,
HREMTAT, REERGNFEP, API RIBRSHIRAFIRPIVEKRT, TERXENIKRFEN
FERLIUTE—ENE, XXNFMNEA—TXUHPEBEZTRBREEBREN, tbklN—"Terror

reportf=4trackback,

5.2 Rpl

import linecache
import os
import tempfile

A MEMBLorem Ipsum generatorf=4BVAVERBNGER:

lorem = '''Lorem ipsum dolor sit amet, consectetuer adipiscing elit.
Vivamus eget elit. In posuere mi non risus. Mauris id quam posuere

lectus sollicitudin varius. Praesent at mi. Nunc eu velit. Sed augue
massa, fermentum id, nonummy a, nonummy sit amet, ligula. Curabitur
eros pede, egestas at, ultricies ac, pellentesque eu, tellus.

Sed sed odio sed mi luctus mollis. Integer et nulla ac augue convallis
accumsan. Ut felis. Donec lectus sapien, elementum nec, condimentum ac,
interdum non, tellus. Aenean viverra, mauris vehicula semper porttitor,
ipsum odio consectetuer lorem, ac imperdiet eros odio a sapien. Nulla
mauris tellus, aliquam non, egestas a, nonummy et, erat. Vivamus

sagittis porttitor eros.''!'

# Create a temporary text file with some text in it
fd, temp_file_name = tempfile.mkstemp()

os.close(fd)
f = open(temp_file_name, 'wt')

try:

13
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f.write(lorem)
finally:
f.close()

DAEBRNE T —TIRNIENXHE, ILBNIERA—D, AXHPEBREISESITEE—1T. 8, &
Linecache®PHV{TSEMIFFIBHY, BRBINECSHFHEHTDE], BARSISENOFIB. RINE
FENEPORONVER TITIREIRIRTT,

# Pick out the same line from source and cache.

# (Notice that linecache counts from 1)

print 'SOURCE: ', lorem.split('\n') [4]

print 'CACHE : ', linecache.getline(temp_file_name, 5).rstrip()

T—4FT, URBFTENTASRSEZEMH 4o

# Blank lines include the newline
print '\nBLANK : "/s"' 7 linecache.getline(temp_file_name, 6)

WRBRAVTSEBY T HPERITSHEEE, IAlinecacheZRA—TTEFFH,

# The cache always returns a string, and uses

# an empty string to indicate a line which does

# not extist.

not_there = linecache.getline(temp_file_name, 500)

print '\nNOT THERE: "//s" includes characters' % (not_there, len(not_there))

BT XHAEFE, RREASHBERTRE.

# Errors are even hidden if linecache cannot find the file
no_such_file = linecache.getline('this_file_does_not_exist.txt', 1)
print '\nNO FILE: ', no_such_file

B linecache B AL ERAAEHIL tracebacks £, S— T EERMERILETEEERIAE
sys.path@FHpythonEHREE, WREYRIBRDITEKEIHE, #AlinecachePryLgip
BHiEERsys . pathdgvEk,

# Look for the linecache module, using

# the built in sys.path search.

module_line = linecache.getline('linecache.py', 3)
print '\nMODULE : ', module_line

5.3 "PHEIL

SOURCE: eros pede, egestas at, ultricies ac, pellentesque eu, tellus.

CACHE : eros pede, egestas at, ultricies ac, pellentesque eu, tellus.

BLANK : "

"

NOT THERE: "" includes O characters

NO FILE:

MODULE : This is intended to read lines from modules imported -- hence if a filename

14 Chapter 5. PyMOTW: linecache
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5.4 %
« PyMOTW

5.4. 2%

15


http://http://tc-nsop-test2.tc.baidu.com:3129/documents
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CHAPTER
SIX

PYMOTW: BISECT

o {&HR: bisect
- BH: #F—1TERIR, BEREN— T RIPIRNTHFIBBsortidiz,.
o pythonhgas: 1.4+

6.1 HHR

bisect@RIIL T — 1A, BFA—TERIRPBA—TTR. XLESHBE—TIIR, HNEN
— T RANEREIRESHEIZ.

6.2 KM

{EF bisect.insort) BIEETHI, BATREI—TERIIRD,

import bisect
import random

# Use a constant seed to ensure that we see
# the same pseudo-random numbers each time
# we Tun the loop.
random. seed (1)
# Generate 20 random numbers and
# insert them into a list im sorted
# order.
1=1
for i in range(1l, 20):
r = random.randint (1, 100)
position = bisect.bisect(l, r)
bisect.insort(l, r)

print ' " % (r, position), 1
EARRAGY T
14 0 [14]
85 1 [14, 85]
77 1 [14, 77, 85]
26 1 [14, 26, 77, 85]
50 2 [14, 26, 50, 77, 85]
45 2 [14, 26, 45, 50, 77, 85]
66 4 [14, 26, 45, 50, 66, 77, 85]
79 6 [14, 26, 45, 50, 66, 77, 79, 85]
10 o [10, 14, 26, 45, 50, 66, 77, 79, 85]

17
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30 [3, 10, 14, 26, 45, 50, 66, 77, 79, 85]

84 9 [3, 10, 14, 26, 45, 50, 66, 77, 79, 84, 85]

44 4 [3, 10, 14, 26, 44, 45, 50, 66, 77, 79, 84, 85]

77 9 [3, 10, 14, 26, 44, 45, 50, 66, 77, 77, 79, 84, 85]

10 [1, 3, 10, 14, 26, 44, 45, 50, 66, 77, 77, 79, 84, 85]

45 7 [1, 3, 10, 14, 26, 44, 45, 45, 50, 66, 77, 77, 79, 84, 85]

73 10 [1, 3, 10, 14, 26, 44, 45, 45, 50, 66, 73, 77, 77, 79, 84, 85]

23 4 [1, 3, 10, 14, 23, 26, 44, 45, 45, 50, 66, 73, 77, 77, 79, 84, 85]

95 17 [1, 3, 10, 14, 23, 26, 44, 45, 45, 50, 66, 73, 77, 77, 79, 84, 85, 95]

91 17 [1, 3, 10, 14, 23, 26, 44, 45, 45, 50, 66, 73, 77, 77, 79, 84, 85, 91, 95]

FEFERITHNENE, SRR T ERIEAZPIRPINIE. RERIAHFBIRPITE.

EXE—TMREISENRA, RIMMBOREHTIIRIMRNARSRRIFHFEF—R, TOFBRR, BX
F—TRIKist, MEXMSAREREINENAELLHNTE,

RO TR FRGERDEE—LEEHE (455077) .bisectERIHt T 2f A RNBES, HE
FLUEAZIELRBAENDLIHEGH, MNHIE insort right ()R¥, ILUGEBACEHENG
B (BiB) , insort left()REFILUBARIZE (ZB) -

WRBANMEMBbisect left()Fbisect right ()ROEBEHFNEIE, MARGKENistENEE
B, REPEHEANIEEEARE,

# Reset the seed
random. seed (1)

# Use bisect_left and insort_left.

1=11

for i in range(1l, 20):
r = random.randint (1, 100)
position = bisect.bisect_left(l, r)
bisect.insort_left(l, r)

print ' "% (r, positiomn), 1
14 0 [14]
85 1 [14, 85]
77 1 [14, 77, 85]
26 1 [14, 26, 77, 85]
50 2 [14, 26, 50, 77, 85]
45 2 [14, 26, 45, 50, 77, 85]
66 4 [14, 26, 45, 50, 66, 77, 85]
79 6 [14, 26, 45, 50, 66, 77, 79, 85]
10 o [10, 14, 26, 45, 50, 66, 77, 79, 85]

30 [3, 10, 14, 26, 45, 50, 66, 77, 79, 85]

84 9 [3, 10, 14, 26, 45, 50, 66, 77, 79, 84, 85]

44 4 [3, 10, 14, 26, 44, 45, 50, 66, 77, 79, 84, 85]

77 8 [3, 10, 14, 26, 44, 45, 50, 66, 77, 77, 79, 84, 85]

10 [1, 3, 10, 14, 26, 44, 45, 50, 66, 77, 77, 79, 84, 85]

45 6 [1, 3, 10, 14, 26, 44, 45, 45, 50, 66, 77, 77, 79, 84, 85]

73 10 [1, 3, 10, 14, 26, 44, 45, 45, 50, 66, 73, 77, 77, 79, 84, 85]

23 4 [1, 3, 10, 14, 23, 26, 44, 45, 45, 50, 66, 73, 77, 77, 79, 84, 85]

95 17 [1, 3, 10, 14, 23, 26, 44, 45, 45, 50, 66, 73, 77, 77, 79, 84, 85, 95]

91 17 [1, 3, 10, 14, 23, 26, 44, 45, 45, 50, 66, 73, 77, 77, 79, 84, 85, 91, 95]

RS pythonSEIAL, BE—TFIREVCIIM, WRCRAFAE, ABA import bisect BIRINEERDE
FA chRAMAZBRAEpy thonhR4A,

6.3 &%

e Insertion Sort

18 Chapter 6. PyMOTW: bisect
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CHAPTER
SEVEN

PYMOTW: LOGGING

* #&#R: logging
« Ba9: NpythontERIBEIAT. 1R, ERALARERZD
e pythonfRA: 2.3

7.1 #R

LoggingBRE X T —THREAPL, RTFIRSHTEIMERIVERIVERIATIER bR R ROPIRM
logging APINVREET XEFMBpythonERIUSEEIEELRP, RUIRBINAEREEEIMU
BEREE=DRRIVER.

LR, EFAEAERLELIRARDENFCRAEGERE2BLVEN. BEEEREARNE, @, HTTP
GET/POSTHUMIBIESR, BIISMTPAABVERE, —M%BYsockets, ENRFEOSHIBTAHNHIER BT AE
BERSTRY . WRINBRHRER, TOAEEREREHBING, MEIULIRIRECHNEEEMRE.

7.2 BIF

REYMAERTESBOTEATIRLD, FULRMZMIFFEE. RAVEMAbasicConfig
() BEFS BRI BR TR ERS A

import logging
LOG_FILENAME = '/tmp/logging_example.out'
logging.basicConfig(filename=L0OG_FILENAME,level=logging.DEBUG, )

logging.debug('This message should go to the log file')

DANRBNWTAZTGE, BEEERM4, BMNMNZIUKEIUTHEEER:

f = open(LOG_FILENAME, 'rt')
try:

body = f.read()
finally:

f.close()

print 'FILE:'

print body

print

FILE:
DEBUG:root:This message should go to the log file

19
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WRBNESZT2ZRINEE, BABIMBEERSWINBIXERE. RTEREBIE—TFN
X, {RGUMEBE—MilemodeSHUEN 'w' #8basicConfig () . REBIRESREEREIX T BENH
K\, 18, TLUMEABRotatingFileHandler, XEHE:

import glob
import logging
import logging.handlers

LOG_FILENAME = '/tmp/logging rotatingfile_example.out'

# Set up a spectific logger with our desired output level
my_logger = logging.getLogger('MyLogger')
my_logger .setLevel(logging.DEBUG)

# Add the log message handler to the logger
handler = logging.handlers.RotatingFileHandler (LOG_FILENAME, maxBytes=20, backupCount=5)
my_logger.addHandler (handler)

for i in range(20):
my_logger.debug('i = /d' 9 i)

# See what files are created
logfiles = glob.glob('/s*' 7, LOG_FILENAME)

for filename in logfiles:
print filename

SERNVZE6 TN, S THSBNAEFNEEME:

/tmp/logging_rotatingfile_example.out

/tmp/logging_rotatingfile_example.out.
/tmp/logging_rotatingfile_example.out.
/tmp/logging_rotatingfile_example.out.
/tmp/logging_rotatingfile_example.out.
/tmp/logging_rotatingfile_example.out.

GO W N

H*
H#*
o

backupCount=5

WMEIEENHE2N/tnp/logging rotatingfile example.out, SR R/IGEEIFREINT,
K%{g? Lk&E®. STEFNSHNHBERESBNRTEERE— (W, .1MN.2), .5XH

R, XTHIFPREBTEHEEHKEARNKNNT . FIUEXAMERT, RIRImaxBytesiiE—
TEEE.

ERBBAPINSI—T BRSO REBAAABTER LEAANER. XeEBIHRBEIIRE
PEFERLAER, I, BEBEERUBXLFAESRNALINWINESRRD.

CRITICAL 50
ERROR 40
WARNING 30
INFO 20
DEBUG 10
UNSET O

BH&IER2E, handler, BEERIUDIEABRARENER . ZEAGEER, REUNENGEIC
i%%%&i%%h*ﬂre—ﬁm;ﬁdatbuﬁﬁ}imﬂn‘ ZFEEL . 1§J§D QD%—’\FM%CRITICAL, LR
SFIRENERROR, AAXTHBERLR. WR—TESEWARNING, 2RBBFFIZRENERROR,
LXTMEBREHEE .

import logging
import sys

LEVELS = { 'debug':logging.DEBUG,

20 Chapter 7. PyMOTW: logging
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'info':logging.INFO,

'warning':logging.WARNING,

'error':logging.ERROR,

'critical':logging.CRITICAL,
}

if len(sys.argv) > 1:
level_name = sys.argv[1]
level = LEVELS.get(level_name, logging.NOTSET)
logging.basicConfig(level=level)

logging.debug('This is a debug message')
logging.info('This is an info message')
logging.warning('This is a warning message')
logging.error('This is an error message')
logging.critical('This is a critical error message')

BITXTHANEESE, W 'debug' 3K 'varning', BEAEABERL, HLEREZETRHR:

$ python logging_level_example.py debug
DEBUG:root:This is a debug message
INFO:root:This is an info message
WARNING:root:This is a warning message
ERROR:root:This is an error message
CRITICAL:root:This is a critical error message

$ python logging_level_example.py info
INFO:root:This is an info message
WARNING:root:This is a warning message
ERROR:root:This is an error message
CRITICAL:root:This is a critical error message

MIEASEIRIRXLEEBRPHSE 'root' . X THEERIF— T AEZFEHICREBHER
By, —TSNEFEEERRETHTESSENERLANRNE MEREAPIINETHENR. =
THOBEESMNERRFEDR ' MR ' —LiRE, BEERAXE—TE3REEHZFNEEE. T
EN, 8TE5SIURERT, UBILXREANAERNERIZARNALILIE. EBINE RIS
PIFBEHFCRREFNAERNER, XRBETEREROINMRAD:

import logging
logging.basicConfig(level=logging. WARNING)

loggerl = logging.getLogger('packagel.modulel')
logger2 = logging.getLogger('package2.module2')

loggerl.warning('This message comes from one module')
logger2.warning('And this message comes from another module')

BB

$ python logging_modules_example.py
WARNING:packagel.modulel:This message comes from one module
WARNING:package2.module2:And this message comes from another module

WEFSHZITZREATICRNVET, SEFAREEERBIVLAR, RBERAXEIZTICRES,
{EMsocket EORE—TIEAGTHKNEESENEE. FMEXLRTUH—IPE FERE PR
A.

7.2. #IF 21
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7.3 &%
- PEP 282

e Python Standard Logging

22 Chapter 7. PyMOTW: logging


http://www.python.org/dev/peps/pep-0282/
http://www.onlamp.com/pub/a/python/2005/06/02/

CHAPTER
EIGHT

PYMOTW: LOCALE

o &R, locale
« BHY: POSIXtRENVAMLAPT
e pythonfRA: 1.5,7E2.5HRADPERY E

8.1 R

localetEREPy thonEFMEA AT IFEFEN—ED . iRt —fb R FMIBEAL TR FIRE
BETMBOUREAWREDLT. A, M8k, ERFFTEUERR, LENEEE. thEs
B2 (TS NgettextiEiR ) HUnicodelwig.

BHFIUENAEREERNEMMLIRE, MUEERPBREEPAREMRUNRES—RIER
Ei ETE£S1§U?¢ , BRI —LitE UEHRER . XERE— BN BEREBEIMEIR
BN SH.

8.2 BIF

ItAPHZE—TNAEFENANRENE—RNO IS8T —TiMEEE (LC__ALL, LC__CTYPE,
LANG, ZXLANGUAGE, XHXHIFIREVIES). RGERSIEAlocale.setlocale(), BEEMRE
wmBE, MEERNREE.

import locale
import os
import pprint

print 'Environment settings:'

for env_name in [ 'LC_ALL', 'LC_CTYPE', 'LANG', 'LANGUAGE' ]:
print '\t/s = " % (env_name, os.environ.get(env_name, ''))

# What is the default locale?

print

print 'Default locale:', locale.getdefaultlocale()

# Default settings based on the user's environment.
locale.setlocale(locale.LC_ALL, '')

# If we do not have a locale, assume US English.
print 'From environment:', locale.getlocale()

pprint.pprint(locale.localeconv())

AEREIMac L, XTEFBRILRLEIT:

23
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$ python locale_env_example.py
Environment settings:

LC_ALL =
LC_CTYPE
LANG =
LANGUAGE

Default locale: (None, 'mac-roman')
From environment: (None, None)
{'currency_symbol': '',
'decimal_point': '.',
'frac_digits': 127,
'grouping': [127],
'int_curr_symbol': '',
'int_frac_digits': 127,

'mon_decimal_point': '',
'mon_grouping': [127],
'mon_thousands_sep': '',

'n_cs_precedes': 127,
'n_sep_by_space': 127,
'n_sign_posn': 127,
'negative_sign': '',
'p_cs_precedes': 127,
'p_sep_by_space': 127,
'p_sign_posn': 127,
'positive_sign': '',
'thousands_sep': ''}

DEIRBINRBELANGEEHEZTREFNHE, TUSEIMMIRERRRIARBELLRE

FEE:

$ LANG=fr_FR python locale_env_example.py
Environment settings:

LC_ALL =

LC_CTYPE =

LANG = fr_FR

LANGUAGE =

Default locale: (None, 'mac-roman')

From environment: ('fr_FR', 'IS08859-1')

{'currency_symbol': 'Eu',
'decimal_point': ',',
'frac_digits': 2,
'grouping': [127],
'int_curr_symbol': 'EUR ',
'int_frac_digits': 2,
'mon_decimal_point': ',"',
'mon_grouping': [3, 3, 0],
'mon_thousands_sep': ' ',
'n_cs_precedes': O,
'n_sep_by_space': 1,
'n_sign_posn': 2,
'negative_sign': '-',
'p_cs_precedes': O,
'p_sep_by_space': 1,
'p_sign_posn': 1,
'positive_sign': '',
'thousands_sep': ''}

FayLst :

24
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$ LANG=es_ES python locale_env_example.py
Environment settings:

LC_ALL =

LC_CTYPE =

LANG = es_ES

LANGUAGE =

Default locale: (None, 'mac-roman')

From environment: ('es_ES', 'IS08859-1')

{'currency_symbol': 'Eu',
'decimal_point': ',',
'frac_digits': 2,
'grouping': [127],
'int_curr_symbol': 'EUR ',
'int_frac_digits': 2,
'mon_decimal_point': ',"',
'mon_grouping': [3, 3, 0],
'mon_thousands_sep': '.',
'n_cs_precedes': 1,
'n_sep_by_space': 1,
'n_sign_posn': 1,
'negative_sign': '-',
'p_cs_precedes': 1,
'p_sep_by_space': 1,
'p_sign_posn': 1,
'positive_sign': '',
'thousands_sep': ''}

B8

$ LANG=pt_PT python locale_env_example.py
Environment settings:

LC_ALL =

LC_CTYPE =

LANG = pt_PT

LANGUAGE =

Default locale: (None, 'mac-roman')

From environment: ('pt_PT', 'IS08859-1')

{'currency_symbol': 'Eu',
'decimal_point': ',',
'frac_digits': 2,
'grouping': [127],
'int_curr_symbol': 'EUR ',
'int_frac_digits': 2,
'mon_decimal_point': '.',
'mon_grouping': [3, 3, 0],
'mon_thousands_sep': '.',
'n_cs_precedes': O,
'n_sep_by_space': 1,
'n_sign_posn': 1,
'negative_sign': '-',
'p_cs_precedes': 0,
'p_sep_by_space': 1,
'p_sign_posn': 1,
'positive_sign': '',
'thousands_sep': ' '}

R=:

8.2. MIF 25
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$ LANG=pl_PL python locale_env_example.py
Environment settings:

LC_ALL =

LC_CTYPE =

LANG = pl_PL

LANGUAGE =

Default locale: (None, 'mac-roman')

From environment: ('pl_PL', 'IS08859-2')

{'currency_symbol': 'z?7\x82',
'decimal_point': ',',
'frac_digits': 2,
'grouping': [3, 3, 0],
'int_curr_symbol': 'PLN ',
'int_frac_digits': 2,
'mon_decimal_point': ',"',
'mon_grouping': [3, 3, 0],
'mon_thousands_sep': ' ',
'n_cs_precedes': 1,
'n_sep_by_space': 2,
'n_sign_posn': 4,
'negative_sign': '-',
'p_cs_precedes': 1,
'p_sep_by_space': 2,
'p_sign_posn': 4,
'positive_sign': '',
'thousands_sep': ' '}

FTURIUBR LM S (currency_symbol)iRENET, MNHPLBHETHFTND EFF
(decimal point)HNZET, HFF. WMAUA@INBXKIZRE (US 35T, BJt, FPolish ztoty)
BEEEENER:

sample_locales = [ ('USA', 'en_US'),
('France', 'fr_FR'),
('Spain', 'es_ES'),
('Portugal', 'pt_PT'),
('Poland', 'pl_PL'),

for name, loc in sample_locales:
locale.setlocale(locale.LC_ALL, loc)
print ' : " % (name, locale.currency(1234.56))

RLE—T/\BIRIS

$ python locale_currency_example.py
USA: $1234.56

France: 1234,56 Eu

Spain: Eu 1234,56

Portugal: 1234.56 Eu

Poland: zt 1234,56

BRI ARSIV, AHUCERIATUAEETAIA . ARSI MBIV ERATNE
g *(% LTEEII) . SteERiEHatol () Matof () REDBIRRH# TS SBHNTREZEH

sample_data = [ ('USA', 'en_US', '1234.56'),
('France', 'fr_FR', '1234,56'),
('Spain', 'es_ES', '1234,56'),
('Portugal', 'pt_PT', '1234.56'),
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('Poland', 'pl_PL', '1234,56'),

for name, loc, a in sample_data:
locale.setlocale(locale.LC_ALL, loc)
f = locale.atof(a)
locale.setlocale(locale.LC_ALL, 'en_US')
print ' : => " % (name, a, f)

$ python locale_atof_example.py
USA: 1234.56 => 1234.560000
France: 1234,56 => 1234.560000
Spain: 1234,56 => 1234.560000
Portugal: 1234.56 => 1234.560000
Poland: 1234,56 => 1234.560000

S— T ERH BN BB RIS IVL :

import locale
import time

sample_locales = [ ('USA', 'en_US'),
('France', 'fr_FR'),
('Spain', 'es_ES'),
('Portugal', 'pt_PT'),
('Poland', 'pl_PL'),

for name, loc in sample_locales:
locale.setlocale(locale.LC_ALL, loc)
print ' : " % (name, time.strftime(locale.nl_langinfo(locale.D_T_FMT)))

$ python locale_date_example.py

USA: Sun May 20 10:19:54 2007
France: Dim 20 mai 10:19:54 2007
Spain: dom 20 may 10:19:54 2007
Portugal: Dom 20 Mai 10:19:54 2007
Poland: ndz 20 maj 10:19:54 2007

EXPMEHRRIERTAMERDHN—LEERRE. TEEMERE (B SHE) NABLSIBIRNE
EBEAHILEIRE (resetlocale) . FEFE—H, RYUSZEPythonFENIYRESLMET .

8.3 &%

* Locale - Wikipedia

* Internationalization and localization - Wikipedia

OpenI1l8N.org - The Free standards Group Open Internationalisation Ini-
tiative

L]

MSDN - National Language Support Constants

e Internationalizing Python
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CHAPTER
NINE

PYMOTW: OS

* f&BR: os
« B8Y: NIhEHMERANRERMHRESE.
e pythonhRa: 1.4+

9.1 R

oSSRt TIMFEL SR (Wposix, nt, mac)BViEE, REBHNapiFHRZEES LEHIUEE
EA, FILMERosIBIRETERAE, BASERYEMEYELLEAYA, thllEAN PR —LLE
BR¥Ewindows ETAFA,

£PythonX o siERNENTAR “IRIFRALESED”, BHRE3SNAIORYABFLIENSIEERD
B RSG (HFBER) . BB ZIMNEBEE—LRE, AXDP, BRIINUTREFNRE#
BSERHAITIVIL.

Note: UUATRAIKIEBNREAEElinuxEE8LETF.

9.2 XL

BN BN HER T 1dHRH, EFPHENNRNARIEEHBEZE R THURMAMERS
rootER FTXEEZIFEBTAN. XEBFAS KT FBNERELinuxHZE, #HIEREZFRURIS Y,
XL UNSEPINERRSEIFDIIN B,
BINGE—BRARRR—T#ENEHRAFAEAER, RENEXLBRE, XEMTF—TFIP#HE
EREBHIUrootHHBanN0E, REFEAIRFHEAN—TERAFIZET. WRIFRTERRIFRE
7, IRIlRBuserfBNBVENTEST _GIDFITEST _UID,

import os

TEST_GID=501
TEST_UID=527

def show_user_info():

print 'Effective User :', os.geteuid()

print 'Effective Group :', os.getegid()

print 'Actual User :', os.getuid(), os.getlogin()
print 'Actual Group :', os.getgid()

print 'Actual Groups :', os.getgroups()

return

print 'BEFORE CHANGE:'
show_user_info()
print
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try:

os.setegid (TEST_GID)
except OSError:

print 'ERROR: Could not change effective group. Re-run as root.'
else:

print 'CHANGED GROUP:'

show_user_info ()

print

try:

os.seteuid (TEST_UID)
except OSError:

print 'ERROR: Could not change effective user. Re-run as root.'
else:

print 'CHANGE USER:'

show_user_info()

print

WEIE(TAEDELL D630 Ubuntulfy, SINERUT:

~ 16:51:33> ./a.py
BEFORE CHANGE:
Effective User : 1000
Effective Group : 1000

Actual User : 1000 cjj
Actual Group : 1000
Actual Groups . [4, 20, 24, 25, 29, 30, 44, 46, 104, 108, 110, 115, 117, 1000]

ERROR: Could not change effective group. Re-run as root.
ERROR: Could not change effective user. Re-run as root.

TR, BBEMBIFrootiaiTH, EREKHAE, KETBHIHERTUNZMNESERNEL. WR
BRAEBREEMNAF2MA1id, IBASHEOSError§s.

TE, FMroot i RFIGTXERIA :

~ 16:51:10> sudo ./a.py
[sudo] password for cjj:
BEFORE CHANGE:

Effective User : O
Effective Group : O

Actual User : 0 cjj
Actual Group : O
Actual Groups : [0]

CHANGED GROUP:

Effective User : O
Effective Group : 501
Actual User : 0 cjj
Actual Group : O
Actual Groups : [0]

CHANGE USER:
Effective User : 527
Effective Group : 501

Actual User : 0 cjj
Actual Group : O
Actual Groups : [0]

EXTBIFP, WRBMUrootRET, HMABMNNITUREXTHENRFIERIE, —BIFAN
ZTUID, BRA#HERZXTAFPIVIRIRE], JFrootFPRITANEEMAFE, FUAERHEAE
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ERFE, REBRERFS.

BRI ERFNEHIZRE, LEE@@&TM&H&;—“:Eﬁi&?‘fi*ﬂé&i&&ﬂﬂid BRI #HIZRA B
=iaid, SEHRIGIdE—HN, AIREEERER (WBCHRIKGSITER) PEAXLRHYTY
UHERE#HIZZ BIEIEES .

9.3 IMRAME

BETosER, RANERETUAANS—TRIFRARFEZRAME, @idos.environflos.getenv
() TLUAEHEINEIRENEEFRE, MEESERRIFENLEERERIBR, XHBR. iGN
B, TENRBINET —TIELE, FRBTF#EREITEME,

print 'Initial value:', os.environ.get('TESTVAR', None)
print 'Child process:'
os.system('echo $TESTVAR')

os.environ['TESTVAR'] = 'THIS VALUE WAS CHANGED'

print

print 'Changed value:', os.environ['TESTVAR']
print 'Child process:'

os.system('echo $TESTVAR')

del os.environ['TESTVAR']

print

print 'Removed value:', os.environ.get('TESTVAR', None)
print 'Child process:'

os.system('echo $TESTVAR')

0S. eng ronXREBARAERYPY thondRETAP I FRANREE, o0s.environBHR 4L E!
Fi#iED,

$ python os_environ_example.py
Initial value: None
Child process:

Changed value: THIS VALUE WAS CHANGED
Child process:
THIS VALUE WAS CHANGED

Removed value: None
Child process:

9.4 T{EBRWE

ARIFRAGIGRARENPE— TR SR TIEER" . AXHARRD, JRIHEEIHOMEENE
RRAIHE, MIEXTERIIERMABRUE.

print 'Starting:', os.getcwd()
print os.listdir(os.curdir)

print 'Moving up one:', os.pardir
os.chdir(os.pardir)
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print 'After move:', os.getcwd()
print os.listdir(os.curdir)

E=os.curdir()#os.pardir() ZEOLRIERIRXERN—PREHST. EREER:

Starting: /Users/dhellmann/Documents/PyMOTW/PyMOTW/os

['.svn', '__init__.py', 'os_cwd_example.py', 'os_environ_example.py',
'os_process_id_example.py', 'os_process_user_example.py']

Moving up ome: ..

After move: /Users/dhellmann/Documents/PyMOTW/PyMOTW

['.svn', '__init__.py', 'bisect', 'ConfigParser', 'fileinput', 'linecache',
'locale', 'logging', 'os', 'Queue', 'StringI0', 'textwrap']

9.5 [B4E. ..

%ﬁﬁg&ﬂ% T osRRPEFANREHZSHH —LRH, TR, BRNIFNBosRRFKEBHF

9.6 &%

* Python Reference Manual, Process Parameters
e Speaking UNIX, Part 8: UNIX processes

e geteuid

e getsid

* setpgrp
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CHAPTER
TEN

PYMOTW: 0S(2)

10.1 #R

=880, BINNETHESH, WAERITHE— FosRRIBHEVERIN / RILLR .

10.2 @&

OSIEIRIBIR T — iR, XLRHNAEEREE T HIZNVI0RIE, LRV TIELRNERET,
BARBREIN/HMENERELERORNANN DR, EXEF2.4RAEDPEY subprocess BHRIXLEREL
T, BX2— T REIWE, IRIMEEEIIBPERIE].

BEPREFEAIZEpopen () B, BRABR—THIHRERFIZTHEENGSHBEIRBETVEIMIAD
BRDEE—TE—INEAANBLEEER . 2R%EWindowsPTUERpopen (), BUTHIFEIZL
Unix shellimiziT, EPERIBESERBunixizR,

stdin: #E (SHH#ERFT0) BWRERINAR, WFXTHEREIZTEN, BEBLRIREN.
stﬁout: 2 (MEHERFL) BWRERER, NFXMHERGESTEN, BERTERFERIFE
RIER.

stderr: #iE (SHHEART2) BWWREESRE, MTXTHEBRERTEN, BERTEREERER.
import os

print '\npopen, read:'
pipe_stdout = os.popen('echo "to stdout"', 'r')
try:
stdout_value = pipe_stdout.read()
finally:
pipe_stdout.close()
print '\tstdout:', repr(stdout_value)

print '\npopen, write:'

pipe_stdin = os.popen('cat -', 'w')
try:

pipe_stdin.write('\tstdin: to stdin\n')
finally:

pipe_stdin.close()

popen, read:
stdout: 'to stdout\n'

popen, write:
stdin: to stdin

33


http://docs.python.org/lib/module-subprocess.html

PyMOTW 3744, KRA 1.4

MNFHEZOARPEZNHEEANGERLLRZIREY, popeniZft TENIMNUR, Wstdin, stdout,
stderr3RRUEER,

tEgl, popen2 () RERE—T5FHEINERMAFENRERN—1T 5 F#HEMERIE S ENR =

o

print '\npopen2:'
pipe_stdin, pipe_stdout = os.popen2('cat -')
try:

pipe_stdin.write('through stdin to stdout')
finally:

pipe_stdin.close()

try:

stdout_value = pipe_stdout.read()
finally:

pipe_stdout.close()
print '\tpass through:', repr(stdout_value)

X REEFFHERETMNEBEHI, MstdinEABERK cati->iZE (' - SHEVWER) , REH
stdoutfitE, BR, —TEXHERIEEILLROERHERINER, EEEFINEIR,

popen2:
pass through: 'through stdin to stdout'

BYERT, FEEMAEstdoutflstderr, stdoutERFRBER, stderr®E2BFHBEER,
Rt D BNEBMEI T UG/ DT IRERNERE, Mpopen3REFLRO—THI#IEF3 TRstdin,
stdout, stderr,

print '\npopen3:'
pipe_stdin, pipe_stdout, pipe_stderr = os.popen3('cat -; echo ";to stderr" 1>&2')
try:
pipe_stdin.write('through stdin to stdout')
finally:
pipe_stdin.close()
try:
stdout_value = pipe_stdout.read()
finally:
pipe_stdout.close()
print '\tpass through:', repr(stdout_value)

try:

stderr_value = pipe_stderr.read()
finally:

pipe_stderr.close()
print '\tstderr:', repr(stderr_value)

AR, BRINFTEDINEERIXAXLR, ANBEZHENIOP, RS REIRESHIFARE, I/0808%
Es, RBEEADPIABEEIE, IMAFHEBEVIKAX TRERTXHFNER , EJEITIUS
ZPythonFEXHS Flow Control Issues

popen3:
pass through: 'through stdin to stdout'
stderr: ';to stderr\n'

85, popend () RER M, stdinFlstdout/stderrtVAS, XNFHSNLEREEBRICE, B
AEERTERBAN,

print '\npopené:'
pipe_stdin, pipe_stdout_and_stderr = os.popend('cat -; echo ";to stderr" 1>&2')
try:

pipe_stdin.write('through stdin to stdout')
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finally:
pipe_stdin.close()
try:
stdout_value = pipe_stdout_and_stderr.read()
finally:
pipe_stdout.close()
print '\tcombined output:', repr(stdout_value)

popené:
combined output: 'through stdin to stdout;to stderr\n'

S48, BRI ENERNFARHSREELEshe L LT, popen2(). popen3 (). popen4()RE@A
BEWSHERI (54, M5H) , XMBERP, SHAREEELSshel 18,

print '\npopen2, cmd as sequence:'
pipe_stdin, pipe_stdout = os.popen2(['cat', '-'])
try:
pipe_stdin.write('through stdin to stdout')
finally:
pipe_stdin.close()
try:
stdout_value = pipe_stdout.read()
finally:
pipe_stdout.close()
print '\tpass through:', repr(stdout_value)

popen2, cmd as sequence:
pass through: 'through stdin to stdout'

10.3 54

TR, BT SRIEHISH HA T

10.4 SE

e Unix Concepts for more discussion of stdin, stdout, and stderr

e File Object Creation with the os module
e subprocess

e Flow Control Issues

10.3. [G4&
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CHAPTER
ELEVEN

PYMOTW: 0S(3)

11.1 #R

RIEHA T WA EHESHAEA /AL, ARFFRT—LRIEXHAERVRE.

11.2 M{HHERRT

osBRMPEZT T —LRYERTLIBRENEHHART (SR ABEXGAERNEER) |, 18
tEfile () NERFRILRBRENAPL, HEANPRASHERH ARHERTT, ©RETUREH
file VNRWETIE, ELADTIUSE X2 K ITBRITERSIHERT.

11.3 MXHRGENR

os.access () G —THEN— T XH 2B TiHa R,

import os

print 'Testing:', __file__

print 'Exists:', os.access(__file__, os.F_0K)
print 'Readable:', os.access(__file__, os.R_0K)
print 'Writable:', os.access(__file__, os.W_0K)
print 'Executable:', os.access(__file__, os.X_0K)

XTERBBRFAROTRSTXTTIES, JESERUT:

$ python os_access.py
Testing: os_access.py
Exists: True
Readable: True
Writable: True
Executable: False

os.access () BHREST2TRHKNS Y, 85, EXbnERopen () REZRIfFRo0s.access ()R
HRFMT— T RS INRIBEEE NN, XBEE /NS, ARFNARIBBZETsESNE N
BMR, BTSN B2 ZREES FAIOT BHPOSIXIFONE XHIME X AT, XHRFERTF—
THENXH BRI RAPOSIXARSMEBIAN, TiARopen ()b, RARERREEEITPOSIX
B'ﬂﬂ%]ﬁﬁiﬂh;tjllﬁ%iﬁ%%mo B2, REBNERENERPERopen (), WREBMBIRET UFHTE
IOError&®=,

Qg%?ﬁ%@%%?ﬁ#ﬂ'ﬂﬁ?», gR&ERstat ()FHBos. lstat (WRIREBINH— T ISR
B\iﬁ o
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import os
import sys
import time

if len(sys.argv) ==
filename = __file__
else:
filename = sys.argv[1]

stat_info = os.stat(filename)

print 'os.stat(%s):' % filename

print '\tSize:', stat_info.st_size

print '\tPermissions:', oct(stat_info.st_mode)
print '\tOwner:', stat_info.st_uid

print '\tDevice:', stat_info.st_dev

print '\tLast modified:', time.ctime(stat_info.st_mtime)

BRB, RSEINERFBRTIREITNS, JUSEHBos_stat. pyREARNNHRES,

$ python os_stat.py
os.stat(os_stat.py):
Size: 1547
Permissions: 0100644
Owner: 527
Device: 234881026
Last modified: Sun Jun 10 08:13:26 2007

FEUNIXRBRFE E, HARTUEBCchmod () k2K, UBFEIEE. FIVEIUAs tati&RNE
SERLRT. UTRBITUTHRAAZ BT HRITIIRAL,

import os
import stat

# Determine what permissions are already set using stat
existing_permissions = stat.S_IMODE(os.stat(__file__).st_mode)

if not os.access(__file__, o0s.X_0K):
print 'Adding execute permission'
new_permissions = existing_permissions | stat.S_IXUSR
else:
print 'Removing execute permission'
# use zor to remove the user execute permission
new_permissions = existing_permissions ~ stat.S_IXUSR

os.chmod(__file__, new_permissions)

BITZHAARRHBRIRIR B SR INEIR

$ python os_stat_chmod.py
Adding execute permission
$ python os_stat_chmod.py
Removing execute permission

11.4 BF

B R T —ELENHRETERIVRY, SECIZASSIRMIBEREN.
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import os
dir_name = 'os_directories_example'

print 'Creating', dir_name
os.makedirs(dir_name)

file_name = os.path.join(dir_name, 'example.txt')
print 'Creating', file_name
f = open(file_name, 'wt')
try:
f.write('example file')
finally:
f.close()

print 'Listing', dir_name
print os.listdir(dir_name)

print 'Cleaning up'
os.unlink(file_name)
os.rmdir(dir_name)

$ python os_directories.py

Creating os_directories_example

Creating os_directories_example/example.txt
Listing os_directories_example
['example.txt']

Cleaning up

B2 TR ERRAEMRER, MEMos . mkdir () AIBR— T HNBERN, ERERUWAGE. 4
{EFos. rmdir () RBIBFR—TBERIE, BAREGERNNHFNR (BRORE—R) ILIERIR,

HBEET, os.makedirs()#los.removedirs () IJLUIRIEHRIRER THAMBEBR, os.makedirs ()
@%(@JE%?%K@EE’QE%, os.removedirs () IUMRESRXERNFER (LAREREX TN
R o

11.5 FSiEE

REXHRGHNESHIFE, AFE—LEREIURRLEE],
import os, tempfile
link_name = tempfile.mktemp ()

print 'Creating link /s->/s' 7, (link_name, __file__)
os.symlink(__file link_name)

-

stat_info = os.lstat(link_name)

print 'Permissions:', oct(stat_info.st_mode)
print 'Points to:', os.readlink(link_name)
# Cleanup

os.unlink(link_name)

BRosPBEZSTos. temparm () REIRIGES I, HidBEEtempfile@RERBLE, FEFERPIRE
ErFFRuntimeWarningfSR, BB AERtempfilet&Eil,
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$ python os_symlinks.py

Creating link /tmp/tmpRxRiHn->os_symlinks.py
Permissions: 0120755

Points to: os_symlinks.py

11.6 iHio]BR

os.walk () IUBEIFTWH—TER, NFE—TER, IUTE—TESERBRIR. JBENFER

iR, URAEFERPINE, UTREIRT S —TEHERIESRIIEA:
import os, sys

# If we are not given a path to list, use /tmp
if len(sys.argv) ==

root = '/tmp'
else:

root = sys.argvl[1]

for dir_name, sub_dirs, files in os.walk(root):
print '\n', dir_name
# Make the subdirectory names stand out with /
sub_dirs = [ '/s/' % n for n in sub_dirs ]
# Miz the directory contents together
contents = sub_dirs + files
contents.sort()
# Show the contents
for c¢c in contents:
print '\t/s' % c

$ python os_walk.py

/tmp
.KerberosLogin-0--1074266944 (inited,root,local)/
.KerberosLogin-527-4839472 (inited,gui,tty,local)/
527/
cs_cache_lock_527
cs_cache_lock_92
emacs527/
fry.log
hsperfdata_dhellmann/
objc_sharing_ppc_4294967294
objc_sharing_ppc_527
objc_sharing_ppc_92
svn.arg.1835159
var_backups/

/tmp/ .KerberosLogin-527-4839472 (inited,gui,tty,local)
KLLCCache.lock

/tup/527
/tmp/emacs527
server
/tmp/hsperfdata_dhellmann
976

/tmp/var_backups
infodir.bak
local.nidump
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11.7 B4

TR, BANTIEosRRPOIZAERHIZHIREL

11.8 S&

* Working with Files and Directories

e tempfile module

11.7. B4
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CHAPTER
TWELVE

PYMOTW: 0S(4)

12.1 R

XA, RBLEE D osiER (1BIRBBos . pathBYARB/E RN SRINIIN—7R ) FRTIE— BRI TR HZEN
R . BEpart 2 BN BT EENER, XBABNIKB Fsystem(), fork(),exec() X3 TR
M zE<E.

12.2 EABH

ﬁ%ﬁ'gﬁ%@?ﬁ%ﬂﬁqf@fﬁ'fﬂﬁﬂ .gRUEFBsubprocessERMUIRE—ME—BHI L SRIIAINIEH#
EHIN.

12.3 EfTIMBEGRS

REPNET—FEMnS, RE—_RREBIHINEFEMHos . system() . #IRER—TFFH, XTFT
BB —RWBSTRTHGS , BT — T she L LBV FHIZRNIT .

import os

# Simple command
os.system('ls -1')

$ python os_system_example.py

total 168

-rw-r--r—-- dhellman dhellman O May 27 06:58 __init__.py

-rw-r--r—— 1 dhellman dhellman 1391 Jun 10 09:36 os_access.py
-rw-r—--r-- 1 dhellman dhellman 1383 May 27 09:23 os_cwd_example.py
-rw-r—--r-- 1 dhellman dhellman 1535 Jun 10 09:36 os_directories.py
-rw-r--r—— 1 dhellman dhellman 1613 May 27 09:23 os_environ_example.py
-rw-r—--r-- 1 dhellman dhellman 2816 Jun 3 08:34 os_popen_examples.py

-rw-r--r—— 1 dhellman dhellman 1887 May 27 09:23 os_process_user_example.py
-rw-r--r-- 1 dhellman dhellman 1545 Jun 10 09:36 os_stat.py

-rw-r--r-- 1 dhellman dhellman 1638 Jun 10 09:36 os_stat_chmod.py
-rw-r--r—— 1 dhellman dhellman 1452 Jun 10 09:36 os_symlinks.py

-rW-r--r--
-rW-r--r--

dhellman dhellman 1279 Jun 17 12:17 os_system_example.py

1
1
1
1
1
1
-rw-r—--r-- 1 dhellman dhellman 1438 May 27 09:23 os_process_id_example.py
1
1
1
1
1
1 dhellman dhellman 1672 Jun 10 09:36 os_walk.py

BF oo REEREEEEshe L1, FIMETUES shel UEE, LLUBEFHIMNERE
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# Command with shell exzpansion
os.system('ls -1 $HOME')

total 40

—rwx--——---- 1 dhellman dhellman 1328 Dec 13 2005 %backup’~
drwx------ 11 dhellman dhellman 374 Jun 17 12:11 Desktop
drwxr-xr-x 15 dhellman dhellman 510 May 27 07:50 Devel
drwx------ 29 dhellman dhellman 986 May 31 17:01 Documents
drwxr-xr-x 45 dhellman dhellman 1530 Jun 17 12:12 DownloadedApps
drwx------ 55 dhellman dhellman 1870 May 22 14:53 Library
drwx------ 8 dhellman dhellman 272 Mar 4 2006 Movies

drwx------ 10 dhellman dhellman 340 Feb 14 10:54 Music
drwx------ 12 dhellman dhellman 408 Jun 17 01:00 Pictures

drwxr-xr-x 5 dhellman dhellman 170 Oct 1 2006 Public
drwxr-xr-x 15 dhellman dhellman 510 May 12 15:19 Sites
drwxr-xr-x 4 dhellman dhellman 136 Jan 23 2006 iPod
-rw-r--r—— 1 dhellman dhellman 105 Mar 7 11:48 pgadmin.log
drwxr-xr-x 3 dhellman dhellman 102 Apr 29 16:32 tmp

BRIEMMBERARSPIZ TGS, ARINE, BRGONTTTE, B os.systen() WVEFEHSILT
ERRRS. SHEDIMRERA, B, 2R SRS ERARE NS ENRP. BRUTlE
Fshel UBEEEQEEAMTS .

import os
import time

print 'Calling...'
os.system('date; (sleep 3; date) &')

print 'Sleeping...'
time.sleep(5)

EpiEshe KBS, REEEEZHISIISI .

$ python os_system_background.py
Calling...

Sun Jun 17 12:27:20 EDT 2007
Sleeping. ..

Sun Jun 17 12:27:23 EDT 2007

12.4 {EfMos. fork() GIEH2

FEPOSIXARAERIRE fork() F] execx() (FEMac 0S X, LinuxFEMEZEUNIXZRZLTIA) @i
g*;i&%ﬂ%@fﬁ 5. EBIPELERE2EIFENVER T XLRFNVER, TUREIRNESFHR, AEEH
IVH—TWT .

BIZ—THTHEFNSADAEN— T8, YLUER os.fork()
pid = os.fork()
if pid:

print 'Child process id:', pid

else:
print 'I am the child'

BRI TSHRBE, MREVAE L FIRRENZRIRT, BRENZEERGUT :
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$ python os_fork_example.py
Child process id: 5883
I am the child

HforkzZg, RGERXMTIEITEEANBIME. JUNEROEREZNRERT#HEP. LR
ER0, RNMEFHED, IRAZR0, NRRMRERXHED, ©ROVEEEFHIZ#HEL.

NFRHIERR, XL FTHIZESSEEVEN. XTWREAREMR, EMsignali&ER, tBIE
WEARIBREREERE. SSEENEX—TESLEDR, UREWEHENESHERA.

import os
import signal
import time

def signal_usrl(signum, frame):
pid = os.getpid()
print 'Received USR1 in process "% pid

REBNCIBRTHE, HERHED, BT os.kill() X —PUSRUESZRIEE—RETE . XFZHY
BFLFTHEBNERRESSAHEIR.

print 'Forking...'

child_pid = os.fork()

if child_pid: ##
print 'PARENT: Pausing before sending signal...'
time.sleep(1)
print 'PARENT: Signaling ' % child_pid
0s.kill(child_pid, signal.SIGUSR1)

EF#ED, BNREESLIEOMNGER —RISER UL RQHEENEE LA ESSEEA]:

else:
print 'CHILD: Setting up signal handler'
signal.signal(signal.SIGUSR1, signal_usrl)
print 'CHILD: Pausing to wait for signal'
time.sleep(5)

IR, EXRIVERD, IETREARTEE (RR) 18 s Lleep,

$ python os_kill_example.py

Forking. ..

PARENT: Pausing before sending signal...
CHILD: Setting up signal handler

CHILD: Pausing to wait for signal
PARENT: Signaling 6053

Received USR1 in process 6053

FURATBEIR, —TRISNGEFHESSITHNLIZEE fork() RHEVRAEHERIfDSZ
P WFESRMITH, MFBREINDE (JRT) 9B, IAETEENDZ. EEMMEIFP,
IRIUER—TELTEBNER. NFXAIPER, IRIUER os.execx ) RIIRERIGITHEM
EE. 3R 'exec''—MiER, EREPIBSABIRHEPEEHIIALAD.

child_pid = os.fork()
if child_pid:
os.waitpid(child_pid, 0)
else:
os.execlp('ls', 'ls', '-1', '/tmp/') ##
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$ python os_exec_example.py

total 40

drwxr-xr-x 2 dhellman wheel 68 Jun 17 14:35 527

pry-——----- 1 root wheel 0 Jun 15 19:24 afpserver_PIPE

drwx------ 3 dhellman wheel 102 Jun 17 12:13 emacsb27

drwxr-xr-x 2 dhellman wheel 68 Jun 16 05:01 hsperfdata_dhellmann
“rW--——---- 1 nobody wheel 12 Jun 17 13:55 objc_sharing_ppc_4294967294
“rw—--—---- 1 dhellman wheel 144 Jun 17 14:32 objc_sharing_ppc_527
—rw-——---- 1 security wheel 24 Jun 17 07:09 objc_sharing ppc_92

drwxr-xr-x 4 dhellman dhellman 136 Jun 8 03:16 var_backups

BRD execx() BITHD, EAVKMIT/RUBEFERNSHE, W, IRRERERENRXHAENINETEE]
HEHEFHZEDP, FE. BPHISHNENR.

NFABZM, BINE—TSHE—TRBRRIBTNEHR, FTOSHERGHNEETENER. T
BLERNGBSITSEMRER, BEABEHE 'R ' (&S os.environ ] os.getenv ).

12.5 FF—1TF#HE

BRIRMER T 2 T #IZRRIRPY thonBVEAZIRGIF] cIL. IRIFFFIS T 2D THIZRIZITSEIES,
IREEAHFBHIVHEZRIFGTEP—THAZ THER, MULSERRBENBEHE. XEE—LER
wait () FAERRERILICHRRTFE.

WRIRARXKIL, HBIRELRE, BITTESBERRE os.wait) HF#HE, HEXTFHIESRIR
ERREETEE:

import os
import sys
import time

for i in range(3):

print 'PARENT: Forking %s' % i

worker_pid = os.fork()

if not worker_pid:
print 'WORKER %s: Starting' 7 i
time.sleep(2 + i)
print 'WORKER %s: Finishing' % i
sys.exit (i)

for i in range(3):
print 'PARENT: Waiting for %s' % i
done = os.wait()
print 'PARENT:', dome

Note: os.wait() BVROERESHESMRDLRT(—TIMUNEST, ENEFDR—TRIZ
HENESHT, EHNSFTERENRT)N—T7T4E.

$ python os_wait_example.py

PARENT: Forking O
PARENT: Forking 1
PARENT: Forking 2
PARENT: Waiting for O
WORKER 0: Starting
WORKER 1: Starting
WORKER 2: Starting
WORKER 0: Finishing
PARENT: (6501, 0)
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PARENT: Waiting for 1
WORKER 1: Finishing
PARENT: (6502, 256)
PARENT: Waiting for 2
WORKER 2: Finishing
PARENT: (6503, 512)

WRIREFF—TREIHE, TRUEA os.waitpid()

import os
import sys
import time

workers = []

for i in range(3):
print 'PARENT: Forking /s' 7 i
worker_pid = os.fork()
if not worker_pid:

print 'WORKER //s: Starting' % i
time.sleep(2 + i)
print 'WORKER /s: Finishing' % i

sys.exit (i)
workers . append (worker_pid)

for pid in workers:
print 'PARENT: Waiting for " % pid
done = os.waitpid(pid, 0)
print 'PARENT:', done

$ python os_waitpid_example.py
PARENT: Forking O
WORKER 0: Starting
PARENT: Forking 1

WORKER 1: Starting
PARENT: Forking 2
WORKER 2: Starting
PARENT: Waiting for 6547
WORKER 0: Finishing
PARENT: (6547, 0)
PARENT: Waiting for 6548
WORKER 1: Finishing
PARENT: (6548, 256)
PARENT: Waiting for 6549
WORKER 2: Finishing
PARENT: (6549, 512)

wait3() M waitd() REWIRMEVST, BEMNROEZXTFTFHENENER, WHES, BB
KT, BRERBERSE.

12.6 Spawn (§Bit)

B2, os.spawnx() RIIREUE fork() F execx() HAEHE—FBEDP:

os.spawnlp(os.P_WAIT, 'ls', 'ls', '-1', '/tmp/')

$ python os_exec_example.py
total 40
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drwxr-xr-x 2 dhellman wheel 68 Jun 17 14:35 527

prw--—----- 1 root wheel 0 Jun 15 19:24 afpserver_PIPE

drwx------ 3 dhellman wheel 102 Jun 17 12:13 emacsb27

drwxr-xr-x 2 dhellman wheel 68 Jun 16 05:01 hsperfdata_dhellmann
“rW-——---- 1 nobody wheel 12 Jun 17 13:55 objc_sharing ppc_4294967294
—rw-———--- 1 dhellman wheel 144 Jun 17 14:32 objc_sharing_ppc_527
—rw------- 1 security wheel 24 Jun 17 07:09 objc_sharing ppc_92

drwxr-xr-x 4 dhellman dhellman 136 Jun 8 03:16 var_backups

KEEMEZANIEZHIZENFEZZROVR, b, ESNIE, IHENHRES . MEXEGHERE
2Z$8 (80 Advanced Programming in the UNIX(R) Environment )@EHR.

12.8 &%

e Delve into UNIX process creation
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CHAPTER
THIRTEEN

PYMOTW: PICKLE & CPICKLE

PythonX&RE5Ik

» 1&HR: pickle ] cPickle
« B8Y: PythonXZRE5IL
e pythonha: pickleZE/D1.4, cPickle ZE/D1.5

13.1 #R

pickleRRIUSITUEZHIPY thonWRELN—RIIFT (RIFBIILHR) NEE, XLEFHRIMU
WIEAERE, EEHTUERN—THRTENREBHEERHENHTNSR.

cPicklefEBHRINM T EAHNSEE, BEREcmMAZpython, B, BEtpythonSEIBVIR EES1E,
BRAADIHERE EREPickle, RYKEFTFIRMUERAZREE, MAIRKYLUERCPickle,

Note: pickleBVMASBMHIRBERRHELZERIE, FAUERApickleIFAREHIBREHEE
B, ARBEHLEIRRRERIEL = THVEIE.

13.2 5

FE—TpickleRBIRB—THIELRRBA—TFHE, REBEELIIEHIS,

try:

import cPickle as pickle
except:

import pickle

import pprint

BINELEZHEACPickle, HIEERIRA' 'pickle' ', IRRNEMRRS ApicklekM, A
NS ABPythonZHMIpickletEit, WRcPickle2TELY, SLBBNVERBIRNZM, BURR
A, ESEIEREISEH.

BTE, BINEX—TTEBENLRAMNHIESH, EQXNIAETRpickle, XZHEF—T
PIFohRE, BIEEFEERHIERBUEEBBHRE,.

data = [ { 'a':'A', 'b':2, 'c':3.0 } ]
print 'DATA:',
pprint.pprint(data)

MAERNFTIUERpickle. dumps () RERFIBENFFERT.

data_string = pickle.dumps(data)
print 'PICKLE:', data_string
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AINBER T, picklefIEMASCIIFF, HILUERFHEY Z# B8N, BXLERFIKRERT
ASCITHB o

$ python pickle_string.py
DATA: [{'a': 'A', 'b': 2, 'c': 3.0}]
PICKLE: (1p1

(dp2

S'a'

S'A'

sS'c'

F3

sS'b'

I2

sa.

—BHIBRFEIIL, IMRTLUBHEANEIH. socket, BEFHFDP, ZEIRTLURBUX T34,
unpickleXEHIERINEEBERENHTNR.

datal = [ { 'a':'A', 'b':2, 'c':3.0 } 1]
print 'BEFORE:',
pprint.pprint(datal)

datal_string = pickle.dumps(datal)

data2 = pickle.loads(datal_string)
print 'AFTER:',
pprint.pprint(data2)

print 'SAME?:', (datal is data2)
print 'EQUAL?:', (datal == data2)

[ESARBEIRVAME, FPSHNRETRRNNR, BUHNIXAZEENNR, XERENF,

$ python pickle_unpickle.py

BEFORE: [{'a': 'A', 'b': 2, 'c': 3.0}]
AFTER: [{'a': 'A', 'b': 2, 'c': 3.0}]
SAME?: False

EQUAL?: True

picklepRT1Rftdumps () Floads (), WRHEIFEHENREAFIRIEELENHR. IFRNEZ T
%E‘J@E’l\iﬁql , REERIEEZ/ D THRERIRIMECNEDZ KN, BEBAXI TREOENZ THRT
%@@b Y,

try:
import cPickle as pickle
except:
import pickle
import pprint
from StringI0 import StringlO

class SimpleObject(object):

def __init__(self, name):
self .name = name
1 = list(name)
1.reverse()
self .name_backwards = ''.join(1l)
return

data = []
data.append(SimpleObject('pickle'))

50 Chapter 13. PyMOTW: pickle & cPickle



PyMOTW 3244, hRAK 1.4

data.append(SimpleObject('cPickle'))
data.append(SimpleObject('last'))

# Simulate a file with StringI0
out_s = StringI0()

# Write to the stream

for o in data:
print 'WRITING: (/s)'" % (o.name, o.name_backwards)
pickle.dump(o, out_s)
out_s.flush()

# Set up a read-able stream
in_s = StringIO(out_s.getvalue())

# Read the data
while True:
try:
o = pickle.load(in_s)
except EOFError:
break
else:
print 'READ: (/s)'" % (o.name, o.name_backwards)

X MEISERString IO DX EEMR, BB NERIIOIESRINSI/NEE, — T RIBEIEERS
NHILUERpick leRkEFENR, BAREMAshelveBRTBESE B E,

$ python pickle_stream.py
WRITING: pickle (elkcip)
WRITING: cPickle (elkciPc)
WRITING: last (tsal)

READ: pickle (elkcip)
READ: cPickle (elkciPc)
READ: last (tsal)

BRYBTF GRS, pickleEATFASHIBRENBIEERTMN. ttdl, HFFos. fork()Flos.pipe
(), JREBI—ETIE#EZE, ENA—TEEMZETERHBEHIESEREERIS— 188, BEXLT
1B, REESFESRNANZIVRIBIUESFA, BAESHARNERRAS—TIHRIVE, WRIR
Eﬁiiéﬁx%soc kets, FIAERICEJUMpE TRRERIFENIFH@ET HEHNEREEGHIB XD S
—1i Eo

ARIBEENEN, IRNIZRIEXERpickledVEESHEHREIREEN . SBHIBSIHIA AR
pickle, MABERENHIE, fFfunpicklelt, ENBFWATFIFSEBUENRBRHINR, ETX
EXMEIF, 2R —TEIFBEANBIHD:

try:

import cPickle as pickle
except:

import pickle

import sys

class SimpleObject(object):

def __init__(self, name):
self.name = name
1 = list(name)
1l.reverse()

self .name_backwards = ''.join(1l)
return
if __name__ == '__main__"':
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data = []
data.append(SimpleObject('pickle'))
data.append(SimpleObject ('cPickle'))
data.append(SimpleObject('last'))
try:
filename = sys.argv[1]
except IndexError:
raise RuntimeError('Please specify a filename as an argument to %s' % sys.argv[0])
out_s = open(filename, 'wb')
try:
# Write to the stream
for o in data:
print 'WRITING: %s (%s)' % (o.name, o.name_backwards)
pickle.dump(o, out_s)
finally:
out_s.close()

SBEITEXTHAN, ESBRNAREDITPRANSEHEV:

$ python pickle_dump_to_file_1.py test.dat
WRITING: pickle (elkcip)

WRITING: cPickle (elkciPc)

WRITING: last (tsal)

— T EIENEHRERIZBIpick e BERWRFEHFTUZI TEWFEF

try:

import cPickle as pickle
except:

import pickle
import pprint
from StringI0 import StringlO
import sys

try:
filename = sys.argv[1]
except IndexError:
raise RuntimeError('Please specify a filename as an argument to " % sys.argv[0])

in_s = open(filename, 'rb')
try:
# Read the data
while True:
try:
o = pickle.load(in_s)
except EOFError:
break
else:
print 'READ: (/s)" % (o.name, o.name_backwards)
finally:
in_s.close()

X THRAREM S, BRXBEEITAIVSinpledbject3E

$ python pickle_load_from_file_1.py test.dat
Traceback (most recent call last):
File "pickle_load_from_file_1.py", line 52, in
o = pickle.load(in_s)
AttributeError: 'module' object has no attribute 'SimpleObject'

— P IEtRRAE, EMpickle dump to file 1A TSimpleObject3, TUMINIEIT, 1&A0:
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from pickle_dump_to_file_1 import SimpleObject

BISNIIRNRGE, REEITTXTHA:

$ python pickle_load_from_file_2.py test.dat
READ: pickle (elkcip)

READ: cPickle (elkciPc)

READ: last (tsal)

fEpickleBBLeRAE pickleMVEUR (Wsockets, XD, HIBFEEESS) N, FEZR—L&
B2, AL RAERpicklefVETUEN  getstate () 1 _ setstate () RO
BIFERpickleBIBPRT . FXUSHIEBTUEN __getnewargs__ (), BROMEBLEEREFDEE
(C. _new_ ())BV83#, X XLRHMENEIFBNVEREARTY UM ERES RSP T,

13.3 &%

e Pickle: An interesting stack language by Alexandre Vassalotti
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CHAPTER
FOURTEEN

PYMOTW: GLOB

« f&BR: glob
- BfY: {FAUnix Shel INIRIZIHBILEE —ENAI M
e pythonhga: 1.4+

14.1 R

BfiEglob APIFFERPE, BXTERATRANAE, ARIER T, LEHRIMNESFTRIHKEX
HREP, XHILEFERINXGN, BFEERN. IRIMFZES—THEY RS, TR,
FASEEASEFTENEINR, TUERERLbRBFLRETIHERAS.
gLobPERIMNUARZBIENRIXL, I, FEMVEUINXIZRY BN, BREShe I REZFFS (~)
BARY 70, RE—LHRNFN: AT ARNERMFNFEEERST. BRMNEETF =20
RE(B/RDE) . BRAPHRZTURENAEEXN B,

14.2 RAIEHE

RS TEER TESBUT—LEXH,

dir/

dir/file.txt
dir/filel.txt
dir/file2.txt
dir/filea.txt
dir/fileb.txt
dir/subdir/
dir/subdir/subfile.txt

{EFAglob maketestdata.pyH A UGB L H,

14.3 BEF

* LEZFHRPNOTHZTFN, FIEd, dir/« .

import glob
print glob.glob('dir/*")

XTRALEABRILrPiEAHRFER, BRE#H—DEPTEFER,
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$ python glob_asterisk.py
['dir/file.txt', 'dir/filel.txt', 'dir/file2.txt',
'dir/filea.txt', 'dir/fileb.txt', 'dir/subdir']

URBIIEFERDPOVH, IV ZERNPESENFER:

print 'Named explicitly:'
print glob.glob('dir/subdir/*")

print 'Named with wildcard:'
print glob.glob('dir/*/*')

LENE—TRIFERIIETEEFERIOXNE, ME_THIFUKBTFRETRILIER.

$ python glob_subdir.py
Named explicitly:
['dir/subdir/subfile.txt']
Named with wildcard:
['dir/subdir/subfile.txt']

?'jg%;l;%_yrq:’, BREFE, WREBHMNFER, B4, BEFLEMBSFERREMIPES
E\ 1 o

14.4 B—FFBEA

HpsSZ 0N RAaRn S (7) . ERRENNABIME—RTFE. HIK:
print glob.glob('dir/file?.txt"')

CLECATRL 'file' 'FH3k, ZERES—TELAFHHU" . txt' BRI,

$ python glob_question.py
['dir/filel.txt', 'dir/file2.txt',
'dir/filea.txt', 'dir/fileb.txt']

14.5 FFEE

SIMFELE—TRHESHN, IUER—TFFEERBRES, fd, ITERBAMEXHIPEY
RRZAIE ST

print glob.glob('dir/*[0-9].*"')

FHEE0-9]) LRETE—HFT, XM EERETFEITER/HEZNEZFREINE, BIFS(-) XK
—1EE, FENVCENYEREZA[0123456789] K&K,

$ python glob_charrange.py
['dir/filel.txt', 'dir/file2.txt']

14.6 &%

* Pattern Matching Notation
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CHAPTER
FIFTEEN

PYMOTW: SHELVE

* EIR: shelve

+ BaY: shelvetERII T XWERTHpickleBIPythonNEHFITRAMGAE, HIRHESTEAPI
LBIANEERA,

* pythonhRA&: 1.4+

15.1 #R

LEAXAYEER —MREINNR, shelveZIRTR NPy thonWRIBH— T BIRHIFAIEF ik
%, MRERFH—F, BYXEFIHEshel R, HEZTpickle, EARIBanydbmtIZFERE
BYEIERR,

15.2 6IE—Shelfii&

B 80ERshelveBRiVH R B @iIDbfilenameShe 1 £, {EARH shelve.open() ({EFMEHY
2 anydbm ) REFEHIE, IROMEEERE, NS H2EH:

import shelve

s = shelve.open('test_shelf.db"')
try:

s['key1'] = { 'int': 10, 'float':9.5, 'string':'Sample data' }
finally:

s.close()

NTIBRI[OFE, FHFshel fHEGEFHE—HERE.,

s = shelve.open('test_shelf.db')
try:

existing = s['keyl']
finally:

s.close()

print existing

WRIRNET ST LERTHEA, RNZEE):

$ python shelve_create.py
$ python shelve_existing.py
{'int': 10, 'float': 9.5, 'string': 'Sample data'}
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dbmERAZIHZ T NARNEAR—HERE. WRIMAESFimASESshelf, BEEshelveld
RIFHTFIFFEER.

s = shelve.open('test_shelf.db', flag='r"')
try:

existing = s['keyl']
finally:

s.close()

print existing

SEBEURFLITAN, IRXSHEENHIEE, XRSIE—ThaLEsEE. X—F
FECIREUBENRany dbmiFAVEIRREAEIR .

3
i
&
wt
=

15.3 0

MINER T, ShelvesARREBIRTENRINEH, BVRFZE, WRIRNE T EF B shel fPEY—TIN
BHIRE, BMAEFEFEZIEREHshelf,

s = shelve.open('test_shelf.db')
try:

print s['keyl']

s['keyl'] ['new_value'] = 'this was not here before'
finally:

s.close()

s = shelve.open('test_shelf.db', writeback=True)
try:

print s['keyl']
finally:

s.close()

AXMHIFP, RENFHREHXEST ' 'keyl' 'HAT#HITEM, BRI, EFFTHshe FHIIHE, &
BRFATHEIE,

$ python shelve_create.py

$ python shelve_withoutwriteback.py

{'int': 10, 'float': 9.5, 'string': 'Sample data'}
{'int': 10, 'float': 9.5, 'string': 'Sample data'}

NI EREIREEEshe (TN T RRALZLENNE, BwritebackIDAEQA, writebackifiGss
HBshel fERA—EERCENBIBEDALNMBYNR , YshelfXANNER, F—TEEPHXNR
WEFHENFIRE,

s = shelve.open('test_shelf.db', writeback=True)
try:
print s['keyl']
s['keyl'] ['new_value'] = 'this was not here before'
print s['keyl']
finally:
s.close()

s = shelve.open('test_shelf.db', writeback=True)
try:

print s['keyl']
finally:

s.close()
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SEREAwriteback BRI/ MEZEREENE, HEEINBHENRIFAL, B, F1E8MWE
REZfEAwriteback BIEY, Hshel FHFNINMR, EEMBOEHINIZE, FH, ZHshelfx
AENEHR, MEEHEGFIMINBEREEGPINREARBEED, AERIBEFPINRER
BZ, HESLHEEF. WRIFNNAERZRHEZTEARE, AawritebackRIVIHIEKRFT

Ho

$ python shelve_create.py
$ python shelve_writeback.py

{'int': 10, 'float': 9.5, 'string':
{'int': 10, 'new_value':
{'int': 10, 'new_value':

'Sample data'}

15.4 {E®BShel 3R

'this was not here before',
'this was not here before',

'string': 'Sample data'}

'float': 9.5,
9.5, 'string': 'Sample data'}

'float':

FEnBIFEEMER T #IABYshe L fSLT, A shelve.open() BHFEHRE—FfPshel LI, BENH
5, TERERXKVBBMEIBEGREIBNR, A, BNEsXNE. IREEXMMERT, &
A HEEADbfilenameShe L f8{EBsdDbShelf , FHERFEIShe L FRIFERBROIHA,

15.5 S&

» feedcache uses shelve as a default storage option

15.4. iEREShelfR

59


http://www.doughellmann.com/projects/feedcache/

PyMOTW 3244, RRZA 1.4

60 Chapter 15. PyMOTW: shelve



CHAPTER
SIXTEEN

PYMOTW: OPTPARSE

* {&¥R: optparse
- B8Y: S ITSEERN, TEgetopt
* pythonhRas: 2.3

16.1 #R

optparse@— T HRITENGSITRITER, BIRHT —LEgetopt PASENRFME, Wtype
conversion (KEI¥H#E), option callbacks (Z#@F) U Kkautomatice help generation
|(9& E;D%ﬁ'%ﬁﬂiﬁi) o RIEBIFMENBoptparseMRIBI5ME, BECIURBNRES S ITIERBITEER
PRI o

16.2 BIE— " O0ptionParser

optparserfBTSHEZRI2 TR, &5%, EOptionParsertBHECENEXENER, REEAN
— T SHRINFHLE,

import optparse
parser = optparse.OptionParser ()

BE, —BOMSREL, 8—TENFZRBREVAINEIparserd, HiRBAHGSTIBENEXRENER
NEZUETLE, EEEOptionParserfFHIUEA—TIETBIR, BXMEARELERER.

16.3 TBMEIR

Aadd option () SEYUBRIEN—TER, ESEHPIREVIE, EERGZHFFESHETR
mgnﬁlﬁigo WRBN—TIRIAIERR, LLRE—TEUSI— RN KGR, AABRER
BRFFET,

ABFgetopt, REEDHTIEI, optparseB— T EROVEMDHMEE, Option (ER) IJLUMEARES
SEAME, @idfEadd option () AEDEEaction (1TR) S, SSFNITHBIBEEMSE(BIMBE
NIRN—ED), JI—TIRIEIN (BENHRAXtrue/falseBVFHRLE) ZREEEE, T8
— MIRIEIBZREU R B — T callback (EHERE) -

MINBVTHAREMX TIATNSH, WRGE T type (KE), PBAKEGMEEI, X TSHERREILR
524\;33@0 WREBE T dest (BIrSH) , BARDSITSERBRMN, ERERGREIZDETNRN
dest,
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16.4 DA—1T 0217

—BBINETUWRE XS, oS iTRIEN— TS HEFFREiREparse_args ()35, — &, SHIM
Msys.argv[1l: 18R, BRAINITLUEREECHIIR, KTV IBIERAGNU/POSIXiEEL, AL, &%k
AZHEIUESH RS DRESER,

Mparse_args () 73AERONB—T_45TEH, B=—Toptparse ValuesSEBIFI7EnS1THRRZR
MRS HIIR, ValuesEBIGETBEIENEMN, WRIFEX T —TikfIdest A“myoption”, T
®T option.myoptionihlaiZikIiEE,

16.5 HLRH

WTF—TEEHAFE=TFEED, —ThRE
( - C) o

FFERIRT(-b) RI— T EBIEIR

S
|
-
Y
J

import optparse

parser = optparse.OptionParser ()

parser.add_option('-a', action="store_true", default=False)
parser.add_option('-b', action="store", dest="b")
parser.add_option('-c', action="store", dest="c", type="int")
-c', '3'D)

print parser.parse_args(['-a', '-bval',

L ITPIRIAEMTEVN ] getopt. gnu_getopt () —#, RILBRNSELEBFTRHSRMEIE.
EATBNER T AT -bvalfl-c val

$ python optparse_short.py
(<Values at 0xe29b8: {'a': True, 'c': 3, 'b': 'val'}>, []1)

FEE, CAIREAIVENRRIIS R, OptionParserfEGiEZBISEIRAIEEXR, REFgetopt,
optparseftEEOEMZNFRENZ 2R BEAX5I9,

parser = optparse.OptionParser ()

parser.add_option('--noarg', action="store_true", default=False)
parser.add_option('--witharg', action="store", dest="witharg")
parser.add_option('--witharg2', action="store", dest="witharg2", type="int")
print parser.parse_args([ '--noarg', '--witharg', 'val', '--witharg2=3' 1)

EERABEHY:

$ python optparse_long.py
(<Values at 0xd3adO: {'moarg': True, 'witharg': 'val', 'witharg2': 3}>, []1)

16.6 SgetoptBytbix

WTEIH—TE5getoptZRImBItEELHEEE optparsefF

import optparse
import sys

print 'ARGV :', sys.argv[1i:]
parser = optparse.OptionParser()
parser.add_option('-o', '--output',

dest="output_filename",
default="default.out",
)

parser.add_option('-v', '--verbose',
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dest="verbose",
default=False,
action="store_true",
)
parser.add_option('--version',
dest="version",

default=1.0,
type="float",
)
options, remainder = parser.parse_args()
print 'VERSION :', options.version
print 'VERBOSE :', options.verbose
print 'OUTPUT :', options.output_filename

print 'REMAINING :', remainder

ER, -ofl--outputiIIRAMAER—NZE XS, TR TLUERET LT,

$ python optparse_getoptcomparison.py -o output.txt

ARGV : ['-o', 'output.txt']
VERSION : 1.0

VERBOSE : False

OUTPUT : output.txt

REMAINING : []
$ python optparse_getoptcomparison.py --output output.txt

ARGV : ['--output', 'output.txt']
VERSION : 1.0

VERBOSE : False

OUTPUT : output.txt

REMAINING : []

596, KERZHE—RIRETURIER,.

$ python optparse_getoptcomparison.py --out output.txt

ARGV : ['--out', 'output.txt']
VERSION : 1.0

VERBOSE : False

OUTPUT : output.txt

REMAINING : []

16.7 Option Callbacks (:EIRGEIE)

BRI EENERGESH, S—RBEEE X callback function, M4&p<iTHEIMiZERAER
, EMBcallbacksBE4 1M SH, DBIE3Ii2callbackdJoptparse.Optionstl, ®H<ITHHYEIR
SR, RIKBFEINSHEMURAIEHEN T{Efoptparse.OptionParserstfl,

import optparse

def flag_callback(option, opt_str, value, parser):
print 'flag callback:'

print '\toption:', repr(option)
print '\topt_str:', opt_str
print '\tvalue:', value

print '\tparser:', parser
return

def with_callback(option, opt_str, value, parser):
print 'with_callback:'
print '\toption:', repr(option)
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print '\topt_str:', opt_str

print '\tvalue:', value
print '\tparser:', parser
return

parser = optparse.OptionParser ()
parser.add_option('--flag', action="callback", callback=flag_callback)
parser.add_option('--with',
action="callback",
callback=with_callback,
type="string",
help="Include optional feature")
parser.parse_args(['--with', 'foo', '--flag'])

EXTRIFH, - -withitBHREERMEFFESH (IR, EthRBBIRERSTRN) .

$ python optparse_callback.py
with_callback:

option: <Option at 0x78b98: --with>

opt_str: --with

value: foo

parser: <optparse.OptionParser instance at 0x78b48>
flag_callback:

option: <Option at 0x7c620: --flag>

opt_str: --flag

value: None

parser: <optparse.OptionParser instance at 0x78b48>

16.8 #HEHER

OptionParserBzm B MIEMESEZES—Thelpitln, BIt, APEZTIEEREDSITHEIA- -
helpkBNE, BERNFTEETIERENESTEE/RA—TSH, IbLu@IfEadd option()
PTE MASENSAS R N— TIETE X B 2HVER

parser = optparse.OptionParser()
parser.add_option('--no-foo', action="store_true",
default=False,
dest="foo",
help="Turn off foo",
)
parser.add_option('--with', action="store", help="Include optional feature")
parser.parse_args ()

ERZEFENEER, ABERER—T, JBRMEE—TSHN, destERIFNZHRFTHIAE
helpfiith, FHENSRRIBLIMEXIIP,

$ python optparse_help.py --help
Usage: optparse_help.py [options]

Options:
-h, --help show this help message and exit
--no-foo Turn off foo

--with=WITH Include optional feature

FAnargsEMIUEE cal lbacksEWRZ NS,
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def with_callback(option, opt_str, value, parser):
print 'with_callback:'
print '\toption:', repr(option)
print '\topt_str:', opt_str

print '\tvalue:', value
print '\tparser:', parser
return

parser = optparse.OptionParser()

parser.add_option('--with',
action="callback",
callback=with_callback,
type="string",

nargs=2,
help="Include optional feature")
parser.parse_args(['--with', 'foo', 'bar'])

AXTRIFP, SEERN—TTARBE%Gcallback functiondivalueS#,

$ python optparse_callback_nargs.py
with_callback:
option: <Option at 0x7c4e0: --with>
opt_str: --with
value: ('foo', 'bar')
parser: <optparse.OptionParser instance at 0x78a08>

16.8. #EEMER
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CHAPTER
SEVENTEEN

PYMOTW: SHUTIL

o &3 shutil
- BfY: SERIVIHHRIE.
o pythonhga: 1.4+

shuti VESRIBHH T — LR EROVHEIE, LLWEH], RENREFE .

17.1 R

shutiUEREH T — AT SHFIMBRE T HEIRE .

17.2 EFI34:

copyfile() JRRXHABTEEHE B IRLEBENBHFXHFIMIR, S5I&I0Error . B8F
ZERHZ N TR HEASMFIFULRAN G, MAEEHREZRHT 4, FARERHHER copyfile
() BARREENY, tbalEENtt,

import os
from shutil import *

print 'BEFORE:', os.listdir(os.getcwd())
copyfile('shutil_copyfile.py', 'shutil_copyfile.py.copy')
print 'AFTER:', os.listdir(os.getcwd())

$ python shutil_copyfile.py
BEFORE: ['__init__.py', 'shutil_copyfile.py']
AFTER: ['__init__.py', 'shutil_copyfile.py', 'shutil_copyfile.py.copy']

copyfile () REERE S copyfileobj () RE . MRS HTE G copyfile () [T, ML X DIREEE
#5copyfileobj () . BE=TTESHE—TEPIXKE, DBRIEAN (BRABR T, —RMEISEEENH) .

import os

from StringI0 import StringIO
import sys

from shutil import *

class VerboseStringIO(StringI0):
def read(self, n=-1):
next = StringI0.read(self, n)
print 'read(/d) =>' J n, next
return next
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lorem_ipsum = '''Lorem ipsum dolor sit amet, consectetuer adipiscing elit.
Vestibulum aliquam mollis dolor. Donec vulputate nunc ut diam.
Ut rutrum mi vel sem. Vestibulum ante ipsum.'''

print 'Default:'

input = VerboseStringI0(lorem_ipsum)
output = StringI0()
copyfileobj(input, output)

print

print 'All at once:'

input = VerboseStringI0(lorem_ipsum)
output = StringI0()
copyfileobj(input, output, -1)

print

print 'Blocks of 20:'

input = VerboseStringI0(lorem_ipsum)
output = StringI0(Q)
copyfileobj(input, output, 20)

RIABYIT AR UAKRBRIZEN :

$ python shutil_copyfileobj.py

Default:

read(16384) => Lorem ipsum dolor sit amet, consectetuer adipiscing elit.
Vestibulum aliquam mollis dolor. Donec vulputate nunc ut diam.

Ut rutrum mi vel sem. Vestibulum ante ipsum.

read(16384) =>

R - 1R —RIEEEAT BRI :

All at once:

read(-1) => Lorem ipsum dolor sit amet, consectetuer adipiscing elit.
Vestibulum aliquam mollis dolor. Donec vulputate nunc ut diam.

Ut rutrum mi vel sem. Vestibulum ante ipsum.

read(-1) =>

ER— T EBHRERAKN:

Blocks of 20:

read(20) => Lorem ipsum dolor si
read(20) => t amet, consectetuer
read(20) => adipiscing elit.

\')

read(20) => estibulum aliquam mo
read(20) => 1llis dolor. Donec vu
read(20) => lputate nunc ut diam
read(20) => .

Ut rutrum mi vel

read(20) => sem. Vestibulum ante
read(20) => ipsum.

read(20) =>

copy () REEEMFUnixengScp . WREHSHE—TERMAR— TN, BAEXTERPESI—
TRMEEIN (ESREFRR) SR Z S .
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import os
from shutil import *

os.mkdir ('example')

print 'BEFORE:', os.listdir('example')
copy('shutil_copy.py', 'example')
print 'AFTER:', os.listdir('example')

$ python shutil_copy.py
BEFORE: []
AFTER: ['shutil_copy.py']

copy2 () REEEMFcopy (), BREF—LETER  UXHRE—REZRN EFRHSRIEF, LEH

BIFXHP.

import os
from shutil import *

def show_file_info(filename):
stat_info = os.stat(filename)

print '\tMode :', stat_info.st_mode

print '\tCreated :', time.ctime(stat_info.st_ctime)
print '\tAccessed:', time.ctime(stat_info.st_atime)
print '\tModified:', time.ctime(stat_info.st_mtime)

os.mkdir('example')

print 'SOURCE:'
show_file_info('shutil_copy2.py"')
copy2('shutil_copy2.py', 'example')

print 'DEST:'
show_file_info('example/shutil_copy2.py')

$ python shutil_copy2.py

SOURCE:

Mode : 33188

Created : Sun Oct 21 15:16:07 2007
Accessed: Sun Oct 21 15:16:11 2007
Modified: Sun Oct 21 15:16:07 2007
DEST:

Mode : 33188

Created : Sun Oct 21 15:16:11 2007
Accessed: Sun Oct 21 15:16:11 2007
Modified: Sun Oct 21 15:16:07 2007

17.3 EfHRER:

MIANB T, ZEUnix R, — T eIV VAR SARIERIAR FaYumask{ERIRE . 48— T HHEIIR

SHEE—1T3, IUERcopymode () RE .

from commands import *
from shutil import *

print 'BEFORE:', getstatus('file_to_change.txt')
copymode ('shutil_copymode.py', 'file_to_change.txt')
print 'AFTER :', getstatus('file_to_change.txt')

17.3. EHXHTER:
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8%, BROZE—T3H . REXHURIHLEASH :

$ touch file_to_change.txt
$ chmod ugo+w file_to_change.txt

RE , BITRIZ BTSSR Z BIBISR :

$ python shutil_copymode.py
BEFORE: -rw-rw-rw- 1 dhellman dhellman O Oct 21 14:43 file_to_change.txt
AFTER : -rw-r--r—- 1 dhellman dhellman O Oct 21 14:43 file_to_change.txt

SHHHNEMTER (TR, REIXEEE , RG1ZMEE ) ILUERcopystat ().

import os
from shutil import *
import time

def show_file_info(filename):
stat_info = os.stat(filename)

print '\tMode :', stat_info.st_mode

print '\tCreated :', time.ctime(stat_info.st_ctime)
print '\tAccessed:', time.ctime(stat_info.st_atime)
print '\tModified:', time.ctime(stat_info.st_mtime)

print 'BEFORE:'

show_file_info('file_to_change.txt')
copystat('shutil_copystat.py', 'file_to_change.txt')
print 'AFTER :'

show_file_info('file_to_change.txt')

$ python shutil_copystat.py

BEFORE:
Mode : 33206
Created : Sun Oct 21 15:01:23 2007
Accessed: Sun Oct 21 14:43:26 2007
Modified: Sun Oct 21 14:43:26 2007
AFTER :
Mode : 33188
Created : Sun Oct 21 15:01:44 2007
Accessed: Sun Oct 21 15:01:43 2007
Modified: Sun Oct 21 15:01:39 2007

17.4 BRW:

shuti BB S3MRIEERNIRE . M copytree () XEFIBR, CSRASHIRTBREN. B
HERVIAGFE. HP, symlinksSHUIRHIT SRR SIF RIS RET, MARRBERTE
BIRR—THFXH . WRIGETUNt rue, VRS EBIRERWDEIE.

Note: JE&:copytree ()X, E—MRIEN—THARSN, MAR—TIE . RILUSHER
19, LEESERE , NEIBN—LINEE, Lt #ER.

from commands import *
from shutil import *

print 'BEFORE:'
print getoutput('ls -rlast /tmp/example')
copytree('example', '/tmp/example')
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print 'AFTER:'
print getoutput('ls -rlast /tmp/example')

$ python shutil_copytree.py

BEFORE:

ls: /tmp/example: No such file or directory

AFTER:

total 8

8 -rw-r--r-- 1 dhellman wheel 1627 Oct 21 15:16 shutil_copy2.py
0 drwxr-xr-x 3 dhellman wheel 102 Oct 21 15:16 .

0 drwxrwxrwt 18 root wheel 612 Oct 21 15:26 ..

ERrmtree () IUMRETERN . EEE~EBRSEAZTENL . BRIKCHE_TSHEER
B, LB RSEWRES, B=TSHIUEEN—THRIRLELIRRHINR .

from commands import *
from shutil import *

print 'BEFORE:'

print getoutput('ls -rlast /tmp/example')
rmtree('example', '/tmp/example')

print 'AFTER:'

print getoutput('ls -rlast /tmp/example')

$ python shutil_rmtree.py

BEFORE:

total 8

8 -rw-r--r-- 1 dhellman wheel 1627 Oct 21 15:16 shutil_copy2.py
0 drwxr-xr-x 3 dhellman wheel 102 Oct 21 15:16 .

0 drwxrwxrwt 18 root wheel 612 Oct 21 15:26 ..

AFTER:

1ls: /tmp/example: No such file or directory

BaXHHBERIUEMmove () , XBEMFUnixdgSny . WRBEXHHERANEMXHABERER
%Egzlgf;g; LR XH B ERSEEENS . SNIREFHERSEHREFHHER, =5

import os
from shutil import *

print 'BEFORE: example : ', os.listdir('example')
move ('example', 'example2')
print 'AFTER : example2: ', os.listdir('example2')

$ python shutil_move.py
BEFORE: example : ['shutil_copy.py'l]
AFTER : example2: ['shutil_copy.py']

17.5 &%&
« PyMOTW
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CHAPTER
EIGHTEEN

PYMOTW: URLPARSE

urlparsefRIBMH T YD FE—HFRENMST (URL) B98O,

o &HR: urlparse
« B8Y: BURLEDD N TERED .
e pythonhRA&: 1.4+

18.1 #iR

urlparsefRIBH T — LG URLED DA XS SRFCOPRE X EVLE R BN D BIREL

18.2 Parsing: &

urlparseR#HROIEZE—TB26 T TTRIIRLIFTHNNR,

from urlparse import urlparse
parsed = urlparse('http://netloc/path;parameters?query=argument#fragment')
print parsed

BIEOYIRSURLEVEEIDER, MBAE, 812, S8, THTSRRNEBD . £ FEsfl=s
B, FARhttpIBEFRMRE ' 'scheme' ',

$ python urlparse_urlparse.py
('http', 'netloc', '/path', 'parameters', 'query=argument', 'fragment')

SRRONESLNTTE, BEFSTENT Y, CFBTBEST AR SIKRURLI R
9, ZAELMMCERSINEHSFLERN. K ERBESNERN, KEBIHAPTIZT,
SR —EAET4AAPT (RS FIA(EL,

from urlparse import urlparse

parsed = urlparse('http://user:pass@NetLoc:80/path;parameters?query=argument#fragment')
print 'scheme :', parsed.scheme

print 'metloc :', parsed.netloc

print 'path :', parsed.path

print 'params :', parsed.params

print 'query :', parsed.query

print 'fragment:', parsed.fragment

print 'username:', parsed.username

print 'password:', parsed.password

print 'hostname:', parsed.hostname, '(netloc in lower case)'
print 'port :', parsed.port
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YURLDPEBZSHEFP2BEHusernameMpasswordiiSEBNN{E, NREBEMNAS, host-
namefnetlocHER—HEY, BAABFRHERHIRZIRNNEFTS, REIMIKOHNE, portEHRE
R —TXNNNEHE, WREBEIMNINone,

$ python urlparse_urlparseattrs.py
scheme : http

netloc : user:pass@NetLoc:80

path : /path

params : parameters

query : query=argument

fragment: fragment

username: user

password: pass

hostname: netloc (netloc in lower case)
port : 80

urlsplit () BRE(R urlparse() BV—FERERE, ERESHMURLPE)DOEHFR, XX FEBRFC
2396FMERIURL, BISzREREBLRPEISSHE, E2REAN.

from urlparse import urlsplit

parsed = urlsplit('http://user:pass@NetLoc:80/path;parameters/path2;parameters2?7query=argument#fragment')
print parsed
print 'scheme :

, parsed.scheme

print 'metloc :', parsed.netloc

print 'path :', parsed.path

print 'query :', parsed.query

print 'fragment:', parsed.fragment

print 'username:', parsed.username

print 'password:', parsed.password

print 'hostname:', parsed.hostname, '(netloc in lower case)'

print 'port :', parsed.port

BERSERERDDHE, FLURENTARBES T TTRMAZ6T, BitthigEparansEit,

$ python urlparse_urlsplit.py

('http', 'user:pass@NetLoc:80', '/path;parameters/path2;parameters2', 'query=argument', 'fragment')
scheme : http

netloc : user:pass@NetLoc:80

path : /path;parameters/path2;parameters2
query : query=argument

fragment: fragment

username: user

password: pass

hostname: netloc (netloc in lower case)
port : 80

NI EBEIMURLPIRE fragmentiriRFF, ANIRETEERZIHURLIEANNEPRENMLESR
R, gUEFEAurldefrag,

from urlparse import urldefrag

original = 'http://netloc/path;parameters?query=argument#fragment’
print original

url, fragment = urldefrag(original)

print url

print fragment

RONESESEARURLAA EBHYITA,

$ python urlparse_urldefrag.py
http://netloc/path;parameters?query=argument#fragment
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http://netloc/path;parameters?query=argument
fragment

18.3 A%

E#Eﬁﬁﬁ;ﬁﬁlQ{H%URLEI'9§’|‘%BﬁZH§@J§§EH'9$’I\—?%$o WREMTBHIURLYRE— TR geturl
O B5%,

from urlparse import urlparse

original = 'http://netloc/path;parameters?query=argument#fragment’
print 'ORIG :', original

parsed = urlparse(original)

print 'PARSED:', parsed.geturl()

WM, RBurlparseFBurlsplitRONNRARIER,

$ python urlparse_geturl.py
ORIG : http://netloc/path;parameters?query=argument#fragment
PARSED: http://netloc/path;parameters?query=argument#fragment

WNRIRE—T 7T, YLUFRE urlunparse() FELAEEAURL,

from urlparse import urlparse, urlunparse

original = 'http://netloc/path;parameters?query=argument#fragment’
print 'ORIG :', original

parsed = urlparse(original)

print 'PARSED:', type(parsed), parsed

t = parsed[:]

print 'TUPLE :', type(t), t

print 'NEW :', urlunparse(t)

urlparseiR@AYParseResultTUHITARA, WEBENBIFDH, BIBT—THIITA, FHurlun-
parsetBgMEBE—RAVITAE,

$ python urlparse_urlunparse.py
ORIG : http://netloc/path;parameters?query=argument#fragment

PARSED: <class 'urlparse.ParseResult'> ('http', 'netloc', '/path', 'parameters', 'query=argument',

TUPLE : <type 'tuple'> ('http', 'metloc', '/path', 'parameters', 'query=argument', 'fragment')
NEW : http://netloc/path;parameters?query=argument#fragment

URFMANURLEZSZRIVED, Ba, LD TERESEEF.

from urlparse import urlparse, urlunparse
original = 'http://netloc/path;7#'

print 'ORIG :', original

parsed = urlparse(original)

print 'PARSED:', type(parsed), parsed

t = parsed[:]

print 'TUPLE :', type(t), t

print 'NEW :', urlunparse(t)

EXMBIFP, RIBBIURLPERDSE, BW, AR, KB EFHIURLIENRFNA—H, BER
BEEFMNH.
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$ python urlparse_urlunparseextra.py

ORIG : http://netloc/path;?7#

PARSED: <class 'urlparse.ParseResult'> ('http', 'metloc', '/path', '', '', '')
TUPLE : <type 'tuple'> ('http', 'metloc', '/path', '', '', '')

NEW : http://netloc/path

18.4 &

BRITERATURLZAN, urlparsefSRBE urljoin() RE, FARMFEF EROHHELEITURL,

from urlparse import urljoin
print urljoin('http://www.example.com/path/file.html', 'anotherfile.html')
print urljoin('http://www.example.com/path/file.html', '../anotherfile.html')

Note: MEXIE®ER( " ../'")BIFRNEZURLEKITER,

$ python urlparse_urljoin.py
http://www.example.com/path/anotherfile.html
http://www.example.com/anotherfile.html

18.5 &%&

« RFC 1378
* RFC 2396
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CHAPTER
NINETEEN

PYMOTW: OS.PATH

o #&3R: os.path
- BfY: WMHR2FBRHTHENT, eI, MXFEDERIE.
e pythonhga: 1.4+

19.1 #R

BUITLURIFos . pathiBRIFHINRHES HNAB TS ELENY . BIERNNEEAZERTEE
B, tBNZfERos . pathFKiLBREBFENTE.

19.2 BBITESE
0s . pathPNE—TRYEIUB TN EFRFHENAAID . BETEXLEREEVET AR T
WM RESAEESE, MNRLEFHS,
BRI T —LosSEUE IBHNEE, W:
* os.sep : RABENDRT (R, /')
* os.extsep : RO RO (D, "' "),
® os.pardir : =M E—EBXR, BIRBx@, .. ).
* os.curdir : RAZRBERME, ~~.'")o
splitO) RHBERIHBATRBHIRO— A, ENE-TTREBRANRE—BYE, F—
TRREBROVAESD .
import os.path

for path in [ '/one/two/three','/one/two/three/','/',.',"'']:
print '"%s" : "Ys"' % (path, os.path.split(path))

$ python ospath_split.py

"/one/two/three" : "('/one/two', 'three')"
"/one/two/three/" : "('/one/two/three', '')"
Il/ll B |l(l/l’ ll)ll
non . II(II, I'I)Il

u(v ' s 1 l)ll

basename() REOAWER split() ROABVE_TMEMEE,
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import os.path

for path in [ '/one/two/three','/one/two/three/','/','.","'']:
print '"Js" : "J/s"' Y (path, os.path.basename(path))

$ python ospath_basename.py
"/one/two/three" : "three"
"/one/two/three/" : ""

n / n : nn

dirname() ROVMEZN split() REWE—TEHEE,

import os.path

for path in [ '/one/two/three', '/one/two/three/','/','.','']:
print '"Js" : "J/s"' % (path, os.path.dirname(path))

$ python ospath_dirname.py

"/one/two/three" : "/one/two"
"/one/two/three/" : "/one/two/three"
Il/ll . Il/ll

splitext() A splitO XUBRDIRIBRENY ER, MARERS.
import os.path

for path in [ 'filename.txt', 'filename', '/path/to/filename.txt', '/', '' ]:
print '"/s" :' % path, os.path.splitext(path)

$ python ospath_splitext.py

"filename.txt" : ('filename', '.txt')

"filename" : ('filename', '')

"/path/to/filename.txt" : ('/path/to/filename', '.txt')
II/II . (I/I’ ll)

nn . (Il’ ll)

commonprefix () B—TERIRIEANZH, RO—TB—HNFHFERNXLEBEAHMBEIR, XT
BEYRER— TR EAGENBR. BROETERRB, FTUBIRIRED SILIRERT.

import os.path

paths = ['/one/two/three/four','/one/two/threefold','/one/two/three/"',]
print paths
print os.path.commonprefix(paths)

$ python ospath_commonprefix.py
['/one/two/three/four', '/one/two/threefold', '/one/two/three/']
/one/two/three
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19.3 SR

BRI BIENBRORI, IRTREESRZS TIIBEESH—TEBZ.
TUUER join(O) RS TRIRBOESH—TETE:

import os.path

for parts in [ ('one', 'two', 'three'),('/', 'one', 'two', 'three'),('/one', '/two', '/three'),]:
print parts, ':', os.path.join(*parts)

$ python ospath_join.py

('one', 'two', 'three') : one/two/three

('/', 'one', 'two', 'three') : /one/two/three
('/one', '/two', '/three') : /three

NRBEDPESTEHD, LSRRI RER. B, expanduser O TRURRIRLZ (~) ¥ R
BFREER.

import os.path

for user in [ '', 'dhellmann', 'postgres' ]:
lookup = '
print lookup, ':', os.path.expanduser (lookup)

~' + user

$ python ospath_expanduser.py
~ : /Users/dhellmann
~dhellmann : /Users/dhellmann
~postgres : /var/empty

expandvars () FREE—REVY RENAEBRPHNEES,

import os.path
import os

os.environ['MYVAR'] = 'VALUE'
print os.path.expandvars('/path/to/$MYVAR')

$ python ospath_expandvars.py
/path/to/VALUE

19.4 FRECEE
A join() 4B¥EMBY, FFA T LSHIPathsERTRESUZRINDIBHTERASEENT BRI
A normpath() Y§XLEEFR:

import os.path

for path in [ 'one//two//three', 'one/./two/./three', 'one/../one/two/three',]:
print path, ':', os.path.normpath(path)
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$ python ospath_normpath.py
one//two//three : one/two/three
one/./two/./three : one/two/three
one/../one/two/three : one/two/three

M abspath() RK—T1EXBRERIRMREIIER,

import os.path

for path in [ '.', '..', './one/two/three', '../one/two/three']:
print '"Js" : "/s"' 7, (path, os.path.abspath(path))

$ python ospath_abspath.py

"." : "/Users/dhellmann/Documents/PyMOTW/in_progress/ospath"

".." : "/Users/dhellmann/Documents/PyMOTW/in_progress"

"./one/two/three" : "/Users/dhellmann/Documents/PyMOTW/in_progress/ospath/one/two/three"
"../one/two/three" : "/Users/dhellmann/Documents/PyMOTW/in_progress/one/two/three"

19.5 3{487iE

BRILIBEBRIL,  os.path RYUBZS—LEATFHURIEBIEOIRE, L os.stat O EHE:

import os.path
import time

print 'File :', __file__

print 'Access time :', time.ctime(os.path.getatime(__file__))
print 'Modified time:', time.ctime(os.path.getmtime(__file__))
print 'Change time :', time.ctime(os.path.getctime(__file__))
print 'Size :', os.path.getsize(__file__)

$ python ospath_properties.py

File : /Users/dhellmann/Documents/PyMOTW/in_progress/ospath/ospath_properties.py
Access time : Sun Jan 27 15:40:20 2008

Modified time: Sun Jan 27 15:39:06 2008

Change time : Sun Jan 27 15:39:06 2008

Size : 478

19.6 Miz{3zi4

SIFNERS—TRE3N, EEFEANEXTBERESENHFEEER, WRIFNEEZHE, R
FRAEXTBRZ2EOA—TSHEELRRR—THERR. METEBRIKBRIESFE. os.path
RADINHIX L R BVR AL

import os.path

for file in [ __file__, os.path.dirname(__file__), '/', './broken_link']:
print 'File :', file
print 'Absolute :', os.path.isabs(file)
print 'Is File? :', os.path.isfile(file)
print 'Is Dir? :', os.path.isdir(file)
print 'Is Link? :', os.path.islink(file)
print 'Mountpoint? :', os.path.ismount(file)
print 'Exists? :', os.path.exists(file)
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print 'Link Exists?:', os.path.lexists(file)
print

$ 1In -s /does/not/exist broken_link

$ python ospath_tests.py

File : /Users/dhellmann/Documents/PyMOTW/in_progress/ospath/ospath_tests.py
Absolute : True

Is File? : True

Is Dir? : False

Is Link? : False

Mountpoint? : False

Exists? : True

Link Exists?: True

File : /Users/dhellmann/Documents/PyMOTW/in_progress/ospath
Absolute : True

Is File? : False

Is Dir? : True

Is Link? : False

Mountpoint? : False

Exists? : True

Link Exists?: True

File : /

Absolute : True

Is File? : False
Is Dir? : True

Is Link? : False
Mountpoint? : True
Exists? : True
Link Exists?: True

File : ./broken_link
Absolute : False

Is File? : False

Is Dir? : False

Is Link? : True
Mountpoint? : False
Exists? : False

Link Exists?: True

19.7 wHBERK

os.path.walk () WHWPHMEER, HER—TIREHNRE, AN FEERMNERPESASHY
DFRBLEXTRE. TEOFIFREFNZIEER, BRIS.svnBR.

import os.path
import pprint

def visit(arg, dirname, names):
print dirname, arg
for name in names:
subname = os.path.join(dirname, name)
if os.path.isdir(subname) :
print ' /s/' 7, name
else:
print ' ' 7% name
# Do not recurse into .svn directory
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if '.svn' in names:
names.remove('.svn')
print

os.path.walk('..', visit, '(User data)')

$ python ospath_walk.py
(User data)
.svn/
ospath/

../ospath (User data)
.svn/
__init__.py
ospath_abspath.py
ospath_basename.py
ospath_commonprefix.py
ospath_dirname.py
ospath_expanduser.py
ospath_expandvars.py
ospath_join.py
ospath_normpath.py
ospath_properties.py
ospath_split.py
ospath_splitext.py
ospath_tests.py
ospath_walk.py
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TWENTY

PYMOTW: TIME

timefEHR R4 T IRIEB RN B)AYREL
o fEIR: time
- B1Y: BIEtimesBIREL
e pythonhRa: 1.4+

20.1 #R

timeRIRZNA T cRECRAIEBHIMNE , MR THE 3 BT, —LRHENMET (LWLt
BYI80YIE. BHANVRKE) RANESHEXN, BATUSE X2

20.2 Wall Clock Time

timeBREVZIVRE Z—FZtime. time () RE, BRO—TBEATHBHENE (FRE)
AIRBES=1"XH:

import time
print 'The time is:', time.time()

SRRONEDIRE, BREERBTAENREFSH.

$ python time_time.py
The time is: 1205079300.54

LEEAERBHN, IRE—KRIREBAN, BXMHOINARZEE, N ITEERANCRIRmLNET
DUERtime. ctime(),

import time

print 'The time is :', time.ctime()

later = time.time() + 15

print '15 secs from now :', time.ctime(later)

FEEIRE TWERMACctine () REGT La18HE#I TR

$ python time_ctime.py
The time is : Sun Mar 9 12:18:02 2008
15 secs from now : Sun Mar 9 12:18:17 2008
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20.3 AbPIE6TED

time () RECROAYVEYISCHFRAVEGE, Mclock () REROBIRcpuldsd, clock()REROHEREA
{EMEBEMNE, benchmarkingZ, B8RRI TERBZITOVEXMNE, tbtime () REROPVEEE
.

import hashlib
import time

# Data to use to calculate md5 checksums
data = open(__file__, 'rt').read()

for i in range(5):
h = hashlib.shal()
print time.ctime(), ': "% (time.time(), time.clock())
for i in range(100000) :
h.update(data)
cksum = h.digest()

AEXTEIFD, ctime () Btime () REROBNS RERREANIENTE, 8TEARBIMERT
clock():j NRBANS DRI TBIF, IBATLUSIMEIRRE, HELIBA—REVEUE, XiFF8E
=E E NI

$ python time_clock.py
Sun Mar 9 12:41:53 2008 : 1205080913.260 0.030

Sun Mar 9 12:41:53 2008 : 1205080913.682 0.440
Sun Mar 9 12:41:54 2008 : 1205080914.103 0.860
Sun Mar 9 12:41:54 2008 : 1205080914.518 1.270
Sun Mar 9 12:41:54 2008 : 1205080914.932 1.680

—f, WREFIEMETSR, HRBEHPERSIT.
import time

for i in range(6, 1, -1):
print ' " % (time.ctime(), time.time(), time.clock())
print 'Sleeping', i
time.sleep(i)

EXTRFP, BRENK, BRDPLEBIRDNVESHMHEAN T sleep, HLHZELERPL,
time.time () REEVROHERARSIEN, BRI time. clock () BARSIENH.

$ python time_clock_sleep.py

Sun Mar 9 12:46:36 2008 1205081196.20 0.02
Sleeping 6
Sun Mar
Sleeping
Sun Mar
Sleeping

9 12:46:42 2008 1205081202.20 0.02
5
9
4
Sun Mar 9 12:46:51 2008 1205081211.20 0.02
3
9
2

12:46:47 2008 1205081207.20 0.02

Sleeping
Sun Mar 12:46:54 2008 1205081214.21 0.02

Sleeping

time.sleepREIRHIZRINLEAZE, ILCFFTEIRRAEHRET, WRNVAPRIE—TEE, BAE
SFEELE#E, BENMRETSE,
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20.4 struct_time

RuiHz, ERHENNERRANBEREEAN. BIMRRFZRNEHNERES (WFE. BF
F) . timeBREN Tstruct_timeREFMEEEANEEFENEI O UERE, =EH T SHREIG
struct time#{kNfloat,

import time

print 'gmtime :', time.gmtime()

print 'localtime:', time.localtime()

print 'mktime :', time.mktime(time.localtime())
print

t = time.localtime()

print 'Day of month:', t.tm_mday
print ' Day of week:', t.tm_wday
print ' Day of year:', t.tm_yday

gmtime ()R@ B FIBYIUTCHY B, localtime () REZHAI EIXAYVZBFIM B, mktime () #EUX
struct_timeSHHRER NI REIRRT.

$ python time_struct.py

gmtime : (2008, 3, 9, 16, 58, 19, 6, 69, 0)
localtime: (2008, 3, 9, 12, 58, 19, 6, 69, 1)
mktime : 1205081899.0

Day of month: 9
Day of week: 6
Day of year: 69

20.5 FEHTFIBIVILETIE

R strptime () Fstrftime () TLUEstruct timeMINEEZFEEER L, B—TRKIMET
1i58A%IR T IR AR ARNIXAE . FTTEISIRE t imet&RIVIEIRIPEN S,

TERAHELEINE (F58) FikNstruct_timesEfl, REBRIENFHS,
import time

now = time.ctime()

print now

parsed = time.strptime (now)

print parsed

print time.strftime("%a b LHAM:%S %Y, parsed)

RENAATTEAETEN—N, T2RIEROBINNT —T0RIR.

$ python time_strptime.py
Sun Mar 9 13:01:19 2008
(2008, 3, 9, 13, 1, 19, 6, 69, -1)
Sun Mar 09 13:01:19 2008
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20.6 {EMATime Zone (X)

TRZEIFNER, RZERNARER—TRANNK, SN Za16E0RHKEF=a1Tine Zone (5
[B35) BNRE ., HENKIRERASHELIRTE, RSHNERTESE,

BTHEEMSTETZOURTNEK, REBAtzset (). MEZSTZORNIXRIFMHINIE, bl
BXRREFNENEER. BEERNEKIMILREEN, IRFTEIREZERIUSERF,

TEXTRFIRE T tine zonetP—LE, BT XM WEFREIntineERINETIRE,

import time
import os

def show_zone_info():

print '\tTZ :', os.environ.get('TZ', '(not set)')

print '\ttzname:', time.tzname

print '\tZone : (7d)" % (time.timezone, (time.timezone / 3600))
print '\tDST :', time.daylight

print '\tTime :', time.ctime()

print

print 'Default :
show_zone_info()

for zone in [ 'US/Eastern', 'US/Pacific', 'GMT', 'Europe/Amsterdam' ]:
os.environ['TZ'] = zone
time.tzset ()
print zonme,
show_zone_info()

ROV XRUS/Eastern, FILMRETZAZRIER, IRZHENKX, NEKEtzname, daylight
flaglk timezonelRiB{E,

$ python time_timezone.py
Default :
TZ : (not set)
tzname: ('EST', 'EDT')
Zone : 18000 (5)
DST 1
Time : Sun Mar 9 13:06:53 2008

US/Eastern :
TZ : US/Eastern
tzname: ('EST', 'EDT')
Zone : 18000 (5)
DST 1
Time : Sun Mar 9 13:06:53 2008

US/Pacific :
TZ : US/Pacific
tzname: ('PST', 'PDT')
Zone : 28800 (8)
DST 1
Time : Sun Mar 9 10:06:53 2008

GMT :
TZ : GMT
tzname: ('GMT', 'GMT')
Zone : 0 (0)
DST : 0
Time : Sun Mar 9 17:06:53 2008
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Europe/Amsterdam :
TZ : Europe/Amsterdam
tzname: ('CET', 'CEST')
Zone : -3600 (-1)
DST 1
Time : Sun Mar 9 18:06:53 2008

20.7 &

e datetime module
e locale module

e calendar module

20.7. %
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CHAPTER
TWENTYONE

PYMOTW: DATETIME

datetime RBITT—LHAFRERT. BV, TEHIRE,

e BHR: datetime
- B8Y: BH/EE
* pythonhR&: 2.3+

21.1 BiE

fHE{EEBtinesS kR, TimesANN, o, WIHIEE, URESHEER. MisfktineSLREIRY

SRR, BXFONE, RFREIBES (
import datetime

t = datetime.time(1l, 2, 3)

print t

print 'hour :', t.hour

print 'minute:', t.minute

print 'second:', t.second

print 'microsecond:', t.microsecond
print 'tzinfo:', t.tzinfo

$ python datetime_time.py

01:02:03

hour : 1
minute: 2
second: 3

microsecond: 0O
tzinfo: None

—TtimeXFIRBSMENE, FESBHE.
import datetime
print 'Earliest :', datetime.time.min

print 'Latest :', datetime.time.max
print 'Resolution:', datetime.time.resolution

KEHEPHRAR/IMERN T —XPHIEEE,

$ python datetime_time_minmax.py
Earliest : 00:00:00

WIFARZIRETIREY ) -
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Latest ¢ 23:59:59.999999
Resolution: 0:00:00.000001

TRV /NEER M), ERIREMIETIRENT S
import datetime

formin [ 1, 0, 0.1, 0.6 ]:
print ' ;' % m, datetime.time(0, 0, 0, microsecond=m)

SERRCP, WMREAZRENENNNSE, BARTLE—LESESR.

$ python datetime_time_resolution.py
/home/cjj/python/pymotw/datetime_time_resolution.py:14: DeprecationWarning: integer argument expected, got floa

print ' ;' % m, datetime.time(0, 0, O, microsecond=m)
1.0 : 00:00:00.000001

0.0 : 00:00:00

0.1 : 00:00:00

0.6 : 00:00:00

21.2 B

BHEILBdateXRRR, EHIBF. B, BEME, EAdatazkdl today() ETULBHIRT
SRHBH.

import datetime

today = datetime.date.today()

print today

print 'ctime:', today.ctime()

print 'tuple:', today.timetuple()
print 'ordinal:', today.toordinal()

print 'Year:', today.year
print 'Mon :', today.month
print 'Day :', today.day

TER T SREBINZMRRIIA:

$ python datetime_date.py

2008-03-13

ctime: Thu Mar 13 00:00:00 2008

tuple: (2008, 3, 13, 0, 0, 0, 3, 73, -1)
ordinal: 733114

Year: 2008
Mon : 3
Day : 13

ERZEH (MPBREVELFIRLISHIE ) HEPOSIXFRENTEETUSESIH,

import datetime
import time

o = 733114
print 'o:', o
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print 'fromordinal(o):', datetime.date.fromordinal (o)

t = time.time()

print 't:', t

print 'fromtimestamp(t):', datetime.date.fromtimestamp(t)

TWHERTRE fromordinal ) ] fromtimestamp() REI T AEHVER,

$ python datetime_date_fromordinal.py
o: 733114

fromordinal (o) : 2008-03-13

t: 1205436039.53

fromtimestamp(t): 2008-03-13

BRNSR AN R/ EE I UEREENaxFIninkRT.
import datetime

print 'Earliest :', datetime.date.min
print 'Latest :', datetime.date.max
print 'Resolution:', datetime.date.resolution

—TBHENSRMIME LR,

$ python datetime_date_minmax.py
Earliest : 0001-01-01

Latest 1 9999-12-31
Resolution: 1 day, 0:00:00

Xq 3:{—/I\§7£E|'9E|,Hﬁ, TfEAreplaceRFIUBIRE—THVEHLHA], LLAWRTIEFH, R
BRHHB.

import datetime

dl = datetime.date(2008, 3, 12)
print 'di:', di

d2 = dl.replace(year=2009)
print 'd2:', d2

$ python datetime_date_replace.py
dil: 2008-03-12
d2: 2009-03-12

21.3 timedelta

BRT replace) HRFOMUITEIEFZRFNME, BIUFERtimedel taENBHREHRITERZ
H, @it timedeltag@ DR — T BEFREBIV—TBH, timedeltadPBIRSHEIUAXR. K0
HRRRT

import datetime

print "microseconds:", datetime.timedelta(microseconds=1)
print "milliseconds:", datetime.timedelta(milliseconds=1)
print "seconds :", datetime.timedelta(seconds=1)

print "minutes :", datetime.timedelta(minutes=1)

print "hours :", datetime.timedelta(hours=1)
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print "days :", datetime.timedelta(days=1)
print "weeks :", datetime.timedelta(weeks=1)

B HSSSHPEIERZRIR AR . IR,

$ python datetime_timedelta.py

microseconds: 0:00:00.000001
milliseconds: 0:00:00.001000
seconds : 0:00:01

minutes : 0:01:00

hours : 1:00:00

days : 1 day, 0:00:00

weeks : 7 days, 0:00:00

21.4 tE®&

B B EER T IR AR T R THE R

import datetime
import time

print 'Times:'

tl = datetime.time(12, 55, 0)
print '\ttl:', t1

t2 = datetime.time(13, 5, 0)
print '\tt2:', t2

print '\ttl < t2:', t1 < t2

print 'Dates:'

dl = datetime.date.today()

print '\tdi:', 41

d2 = datetime.date.today() + datetime.timedelta(days=1)
print '\td2:', d2

print '\tdl > d2:', d1 > 42

$ python datetime_comparing.py
Times:

tl: 12:55:00

t2: 13:05:00

tl < t2: True

Dates:
d1l: 2008-03-13

d2: 2008-03-14
dl > d2: False

21.5 BHARELES

{EAdatetime X TUFEMBBERNNBENESE D, KUFERdate. BIHPHETLUEIEdate-

time,
import datetime

print 'Now :', datetime.datetime.now()
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print 'Today :', datetime.datetime.today()
print 'UTC Now:', datetime.datetime.utcnow()

d = datetime.datetime.now()
for attr in [ 'year', 'month', 'day', 'hour', 'minute', 'second', 'microsecond']:
print attr, ':', getattr(d, attr)

@i, datetimeLffliEdatefltimeIBNIBEE M.

$ python datetime_datetime.py

Now : 2008-03-15 22:58:14.770074
Today : 2008-03-15 22:58:14.779804
UTC Now: 2008-03-16 03:58:14.779858

year : 2008
month : 3
day : 15
hour : 22

minute : 58
second : 14
microsecond : 780399

datetimes8iRHt T —LEETTAERAIRETHILRI, BREMWEZ fromordinal () F fromtimestamp()
, RIRELBE— T BHALEIFITEEAI, HEERdatetimedViE, combine()TALRER,

import datetime

t = datetime.time(1l, 2, 3)

print 't ', t

d = datetime.date.today()

print 'd :', d

dt = datetime.datetime.combine(d, t)
print 'dt:', dt

$ python datetime_datetime_combine.py
t : 01:02:03

d : 2008-03-16

dt: 2008-03-16 01:02:03

21.6 BNICRIEN

datetime N RN FT TR R RN P A RINE BB I IS0 8601 #& I (YYYY-MM-
DDTHH:MM:SS.mmmmmm) , M strftime O IUFEEMER, @, WRIFNBAEZRH
time.strptime () FRATEVBTEIEL, ALA strptime () B—TEBENNGAEXRIEERIENdatetimest
Bl

import datetime
format = "%a %b FHIM: %S %Y

today = datetime.datetime.today()
print 'ISO :', today

s = today.strftime(format)
print 'strftime:', s

d = datetime.datetime.strptime(s, format)
print 'strptime:', d.strftime(format)
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$ python datetime_datetime_strptime.py
IS0 : 2008-03-16 08:08:16.275134
strftime: Sun Mar 16 08:08:16 2008
strptime: Sun Mar 16 08:08:16 2008

21.7 REX

NXE2HFHKdatetime. tzinfoREBREY, tzinfoR—TIHBNESE, IREEENFXE, FHi2HAE
NV EESIM—LT55, BOIE, dateime RESEALIRIAIISII, IUSE R RKIKEN—
LERA,

21.8 &

e PLEAC - Dates and Times

e WikiPedia: Proleptic Gregorian calendar
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CHAPTER
TWENTYTWO

PYMOTW: URLLIB

urllibERH T —MAIaME R RV E 2EO,

o &R urllib
- B89: HRAFEEINENTERER
* pythonhRA: 1.4+

SRurllibg MU 5gopherflftpim—ieFER, BTEHFIFEZA Thttpthil.

22.1 HTTP GET:

X L6 5l F 59 3% AR 5% 28 2 £ BaseHTTPServer GET.pyd, XA PyMOTW I 3 fYBase-
HTTPServerigshty . F—MRIRBOPBzRSZE, REES—TEODBTUTXLRF.

;I‘ZTTF’,jGET FurllibxEEINEIE. BSIEURLIEEEELGUrlopen () RIREN—TRAFRIFITIZEIELIE
R,

import urllib

response = urllib.urlopen('http://localhost:8080/"')
print 'RESPONSE:', response
print 'URL :', response.geturl()

headers = response.info()

print 'DATE :', headers['date']
print 'HEADERS :'

print '--—----—- !

print headers

data = response.read()
print 'LENGTH :', len(data)
print 'DATA :'

print '--—-----—- !

print data

ZBIRSSEEEANE, HFEROEIELBNAX A response, Murlopen ()REBEVE@ETinfo
() FEGBEHTTPARSS 288V headersBYA O, FHE&iIread () freadlines () FRERBIZER R
iR,

$ python urllib_urlopen.py

RESPONSE: <addinfourl at 10180248 whose fp = <socket._fileobject object at 0x935c30>>
URL : http://localhost:8080/

DATE : Sun, 30 Mar 2008 16:27:10 GMT

HEADERS :

95
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Server: BaseHTTP/0.3 Python/2.5.1
Date: Sun, 30 Mar 2008 16:27:10 GMT

LENGTH : 221

DATA :

CLIENT VALUES:

client_address=('127.0.0.1', 54354) (localhost)
command=GET

path=/

real path=/

query=

request_version=HTTP/1.0

SERVER VALUES:
server_version=BaseHTTP/0.3
sys_version=Python/2.5.1
protocol_version=HTTP/1.0

ESEDTE Qi =EIPerN pv=ok
import urllib

response = urllib.urlopen('http://localhost:8080/")
for line in response:
print line.rstrip()

@gi@@E’s@—ﬁ%ﬁﬁ#@ﬁfﬁﬂ%&@ﬂi%@E?Ta‘ -3 B% 11/21/08 1:31 PM , BRUAEHIHEZED
SeRiBt],

$ python urllib_urlopen_iterator.py

CLIENT VALUES:

client_address=('127.0.0.1', 54380) (localhost)
command=GET

path=/

real path=/

query=

request_version=HTTP/1.0

SERVER VALUES:
server_version=BaseHTTP/0.3
sys_version=Python/2.5.1
protocol_version=HTTP/1.0

22.2 RS

BSHRIBHEBIIEURLZG, 1£146RSE8.

import urllib

query_args = { 'q':'query string', 'foo':'bar' }

encoded_args = urllib.urlencode(query_args) ## , a=aabH=bb
print 'Encoded:', encoded_args

url = 'http://localhost:8080/7' + encoded_args
print urllib.urlopen(url).read()

FRquery, EEFIHRIENSIRDEZSTERBIISHquery,
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$ python urllib_urlencode.py

Encoded: g=query+string&foo=bar

CLIENT VALUES:

client_address=('127.0.0.1', 54415) (localhost)
command=GET

path=/7g=query+string&foo=bar

real path=/

query=q=query+string&foo=bar
request_version=HTTP/1.0

SERVER VALUES:
server_version=BaseHTTP/0.3
sys_version=Python/2.5.1
protocol_version=HTTP/1.0

AEBFFEPERRMNESRERERIN, FiEiEdoseg=TruelGurlencode(),

import urllib

query_args = { 'foo':['fool', 'foo2'] }

print 'Single :', urllib.urlencode(query_args)

print 'Sequence:', urllib.urlencode(query_args, doseq=True)

$ python urllib_urlencode_doseq.py

Single : foo=%5B%27f001%27%2C+%27f002%27/5D

Sequence: foo=fool&foo=foo2

ANTROEESFE, JEScgifRPiIFieldStorages,

ABESHEN—LRINFR, ffEEBurlencode()d, ERSRIHIBERURL—EES [ EARITE
®. TLAERFAquote () B quote_plus () REFERMSIBMITUERZENFFER,

import urllib

url = 'http://localhost:8080/~dhellmann/"

print 'urlencode() :', urllib.urlencode({'url':url})
print 'quote() :', urllib.quote(url)
print 'quote_plus():', urllib.quote_plus(url)

Note: quote plus()BEBEIREZHVRIRTIT.

$ python urllib_quote.py

urlencode() : url=http%3A%2F%2Flocalhost%3A8080%2F)7Edhellmanny2F
quote() : http%3A//localhost’%3A8080/%7Edhellmann/

quote_plus(): http%3A%2F/2Flocalhost?3A8080%2F%7Edhellmann2F

MIBERME, Aunquote()ZHBunquote plus()FKiEERquoteiRiE,

import urllib

print urllib.unquote('http%3A//localhost’%3A8080//7Edhellmann/ ")
print urllib.unquote_plus('http/3A localhost’%3A8080 dhellmann ")

$ python urllib_unquote.py
http://localhost:8080/~dhellmann/
http://localhost:8080/~dhellmann/
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22.3 HTTP POST:

X L6 451 F 59 i AR 55 28 @ #E BaseHTTPServer POST.pyd, X HIAZEPYMOTWHFHIBase-
HTTPServerZkdD . #— T RIGEOPBaIRFZE, REES—TEODETUA LS.

BT POSTREGETSTUREHIELLIRIZRSSS, (NMIXNZICERISNEBISHIIERIELESurlopen
().

import urllib

query_args = { 'q':'query string', 'foo':'bar' }
encoded_args = urllib.urlencode(query_args)

url = 'http://localhost:8080/"'

print urllib.urlopen(url, encoded_args).read()

$ python urllib_urlopen_post.py
Client: ('127.0.0.1', 54545)
Path: /
Form data:

q=query string

foo=bar

URBFSEFEZNAZERBUr UZINSH, IRTUEBE—F D SRIBIENLX0VEHIE,

22.4 Paths vs. URLs:

—LIREFRABZERRANSEZD BAMNX U ERMURL, ITERBEE, RNIZKREHIERRE
pathname2url() % url2pathname(). BAFEEMac ETIE, FLVREBIRSIAWindows EBIERES
MRS EARBUrllibSENREFIRANIULIRAEEREEST, BtHMARESH T,

import os
from urllib import pathname2url, url2pathname
print '== Default =='

path = '/a/b/c'
print 'Original:', path

print 'URL :', pathname2url(path)
print 'Path :', url2pathname('/d/e/f')
print

from nturl2path import pathname2url, url2pathname

print '== Windows, without drive letter =='
path = path.replace('/', '\\')
print 'Original:', path

print 'URL :', pathname2url(path)

print 'Path :', url2pathname('/d/e/f')
print

print '== Windows, with drive letter =='

path = 'C:\\' + path.replace('/', '"\\")
print 'Original:', path

print 'URL :', pathname2url(path)

print 'Path :', url2pathname('/d/e/f')

BRTWindowshlF, DBIRBENVRIBPENEBWEEEE.
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$ python urllib_pathnames.py
== Default ==

Original: /a/b/c

URL : /a/b/c

Path : /d/e/f

== Windows, without drive letter ==
Original: \a\b\c

URL : /a/b/c

Path : \d\e\f

== Windows, with drive letter ==
Original: C:\\a\b\c

URL : ///Cl/a/b/c

Path : \d\e\f

22.5 HCachefGBRZ.

HNRLUBESENHNRIE, urllib8fBurlretrieve ()R, RILIRAABEZSEE., urlretrieve()
FHURLDPAISE, —TEFEREBENIGNIY, —TEFRSTHHENRE, FMURLPZEPOST
HiB, WREBLENXH®, urlretrieve () MEBII— MR, IRECEEMRE, NEBIBCEE
—"cache, GPAurlcleanup()BRE.

X MBISERGET Mwe bR B8P REIE,

import urllib
import os

def reporthook(blocks_read, block_size, total_size):

if not blocks_read:
print 'Connection opened'
return

if total_size < O:
# Unknown size
print 'Read ’%d blocks' % blocks_read

else:
amount_read = blocks_read * block_size
print 'Read ’%d blocks, or %d/%d' % (blocks_read, amount_read, total_size)

return

try:

filename, msg = urllib.urlretrieve('http://blog.doughellmann.com/', reporthook=reporthook)

print

print 'File:', filename

print 'Headers:'

print msg

print 'File exists before cleanup:', os.path.exists(filename)
finally:

urllib.urlcleanup()

print 'File still exists:', os.path.exists(filename)

BFRS3E8EEROheaderdfiContent-length, urlretrieve () RELEHIBNZBZ K, FL
- 1f545 reporthook () PEIZHtotal size,

$ python urllib_urlretrieve.py
Connection opened

Read 1 blocks

Read 2 blocks

22.5. #HCachefEpEE. 99
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Read 3 blocks
Read 4 blocks
Read 5 blocks
Read 6 blocks
Read 7 blocks
Read 8 blocks
Read 9 blocks

Read 10 blocks
Read 11 blocks
Read 12 blocks
Read 13 blocks
Read 14 blocks
Read 15 blocks
Read 16 blocks
Read 17 blocks
Read 18 blocks
Read 19 blocks

File: /var/folders/9R/9R1t+tRO2Raxzk+F71Q50U+++Uw/-Tmp-/tmp3HRpZP
Headers:

Content-Type: text/html; charset=UTF-8

Last-Modified: Tue, 25 Mar 2008 23:09:10 GMT

Cache-Control: max-age=0 private

ETag: "904b02e0-c7ff-47£f6-9f35-cc6debd2a2eb"

Server: GFE/1.3

Date: Sun, 30 Mar 2008 17:36:48 GMT

Connection: Close

File exists before cleanup: True
File still exists: False

22.6 URLopener:

urllibi2t T —"URLopenerE, HEMIAERFancyURLopenerbIBSZHRFAVIINN . WRIREBE
HNEHTH, RIEEEEEPython2. 1PFHNHIurllib24&Esk (PyMOTWESER )

22.7 &%

RFC 2616 - HTTP Specification

* cgi - For decoding query arguments

PyMOTW: BaseHTTPServer

urllib2 - For more complex URL access needs

* Python Module of the Week Home
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CHAPTER
TWENTYTHREE

PYMOTW: FNMATCH

{EA fnmat ch#&ERAMNEUN i x XIBHIXHZHIEL K,

« f&R: fnmatch
o B8Y:  XIHRFUNiXNUSEIVHITEER,
e pythonhgA&: 1.4+

23.1 R

fnmatchi&RARE[/ERN LR (EBU0EUnix She L LPHWER ) o

23.2 B

fomatch ) EER—TREISEHNNHEZR—TRIAHERE—M/REE, RIGEEROTrue, ALERD
Fasle, ZZ[I§ET§1'E,%§E1E}3§T—/‘X/J\EK@U?&E'BSZ#%%, AARFPLERBRARNERGURLY, SN
BANNEHRXEY,

import fmmatch
import os

pattern = 'fnmatch_x.py'
print 'Pattern :', pattern
print

files = os.listdir('.")
for name in files:
print 'Filename: ' % (name, fnmatch.fnmatch(name, pattern))

XPMEIFP, ERCERABMUfimatch Fsk, M .py SRR,

$ python fnmatch_fnmatch.py
Pattern : fnmatch_x.py

Filename: .svn False

Filename: __init__.py False

Filename: fnmatch_filter.py True
Filename: fnmatch_fnmatch.py True
Filename: fnmatch_fnmatchcase.py True

Filename: fnmatch_translate.py True

RNIEBSTANAGRRETIRFRFIRBELERBILELANE, JLUERA fomatchcase) o

1ol
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import fmmatch
import os

pattern = 'FNMATCH_x.PY'
print 'Pattern :', pattern
print

files = os.listdir('.")

for name in files:
print 'Filename: " % (name, fnmatch.fnmatchcase(name, pattern))

BFBENECKERAXNNERBNXXHRE, FLUSHEIURR AR LEET— T3

$ python fnmatch_fnmatchcase.py
Pattern : FNMATCH_*.PY

Filename: .svn False

Filename: __init__.py False
Filename: fnmatch_filter.py False
Filename: fnmatch_fnmatch.py False

Filename: fnmatch_fnmatchcase.py False
Filename: fnmatch_translate.py False

23.3 JiE

RILUER filter O FMX—FINXHS. EROAMLEENSHNZFIIR,

import fmmatch
import os

pattern = 'fnmatch_x*.py'
print 'Pattern :', pattern

files = os.listdir('.")

print 'Files :', files

print 'Matches :', fnmatch.filter(files, pattern)

AEXTRIFH, filter O REAXFENEPHAERIREFNZS . # Bt fomatch Fk,

$ python fnmatch_filter.py

Pattern : fnmatch_x*.py
Files : ['.svn', '__init__.py', 'fnmatch_filter.py', 'fnmatch_fnmatch.py', 'fnmatch_fnmatchcase.py', 'fnmatch_t

Matches : ['fnmatch_filter.py', 'fnmatch_fnmatch.py', 'fnmatch_fnmatchcase.py', 'fnmatch_translate.py'l]

23.4 BIizERN

EARZ, famatchBEXME/FBEAERRBA—TENR, REEAre@RRILEBRBFNEN,
translate () RER—TAFAPIRFREBEIVEIRMRIENT .

import fmmatch

pattern = 'fnmatch_*.py'
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print 'Pattern :', pattern
print 'Regex :', fnmatch.translate(pattern)

Note: ATREI—TEMNREN, BLRRSTRIHREE N,

$ python fnmatch_translate.py
Pattern : fnmatch_*.py
Regex : fnmatch\_.*\.py$

23.5 &

* glob module documentation

23.5. %

103
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CHAPTER
TWENTYFOUR

PYMOTW: COOKIE

o f&tkR: Cookie
- BaY: AMEXRBIRFZJ]/IHAVHTTP cookies
e pythonhigas: 2.1+

24.1 #iR

RALIED, CookiesFEMHTTPINNEN—ED . MBHIwebFFAAELURE T BIRHYSBIcookieshy
#O, B, BRRNFERBIBINVEREZEBIbcookies HIENE HIRLAVIERAZX, BA-cookies
BEFIEUREME THEIZRIIEAZRBAZNSEE,

Cookief@RSLH I X cookiesHIFEAT, HRZERSRFC 21098y, BRETEZRIVERRIMSIE
3. OXARSZRFEE MR

24.2 GIERigE Cookie
ggola%;;a_ﬂr}{ﬁﬁﬂfﬁﬁﬁﬁ, BERRSSECRABEFIHRO, REBNGIECcookiesBIFAET
TEES:

import Cookie
¢ = Cookie.SimpleCookie()

c['mycookie'] = 'cookie_value'
print c

HHER—TH%EYSet-Cookiesk, ZBEIFNHTTPIINZELLZE o

$ python Cookie_setheaders.py
Set-Cookie: mycookie=cookie_value

24.3 Morsels
ZilcookieMEMAEHRESENEN, thilHHR. R, 5. BX L, RFCHNEIFTEEYcookies
BHgi@EERcookieEHIMorse L ZRFIEE,

import Cookie
import datetime

def show_cookie(c):

105
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print c

for key, morsel in c.iteritems():

print

print 'key =', morsel.key

print ' value =', morsel.value

print ' coded_value =', morsel.coded_value

for name in morsel.keys():
if morsel[name]:
print ' %s = %s' % (name, morsel[name])

¢ = Cookie.SimpleCookie()

# A cookie with a value that has to be encoded to fit into the header
c['encoded_value_cookie'] = '"cookie_value"'
c['encoded_value_cookie']['comment'] = 'Notice that this cookie value has escaped quotes'

# A cookie that only applies to part of a site
c['restricted_cookie'] = 'cookie_value'
c['restricted_cookie']['path'] = '/sub/path'
c['restricted_cookie'] ['domain'] 'PyMOTW'
c['restricted_cookie']['secure'] = True

# A cookie that expires in 5 minutes
c['with_max_age'] = 'expires in 5 minutes'
c['with_max_age'] ['max-age'] = 300 # seconds

# A cookie that expires at a specific time

c['expires_at_time'] = 'cookie_value'

expires = datetime.datetime.now() + datetime.timedelta(hours=1)
c['expires_at_time']['expires'] = expires.strftime('%a, %d %b %Y %H:%M:%S')

show_cookie(c)

MUERBIFEE TR T AREIRE cookies HARMIG A, IRTLIZEmax-age N—LLE, HNEIETE
— T cookieZEVETEIFIB A,

$ python Cookie_Morsel.py

Set-Cookie: encoded_value_cookie="\"cookie_value\""; Comment=Notice that this cookie value has escaped quotes
Set-Cookie: expires_at_time=cookie_value; expires=Sun, 01 Jun 2008 11:37:00

Set-Cookie: restricted_cookie=cookie_value; Domain=PyMOTW; Path=/sub/path; secure

Set-Cookie: with_max_age="expires in 5 minutes"; Max-Age=300

key = restricted_cookie
value = cookie_value
coded_value = cookie_value
domain = PyMOTW

secure = True

path = /sub/path

key = with_max_age

value = expires in 5 minutes
coded_value = "expires in 5 minutes"
max-age = 300

key = encoded_value_cookie

value = "cookie_value"

coded_value = "\"cookie_value\""

comment = Notice that this cookie value has escaped quotes

key = expires_at_time
value = cookie_value
coded_value = cookie_value
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expires = Sun, 01 Jun 2008 11:37:00

CookiefIMorse I NREPRIE— T, Morse NN TEEHVRE:

e expires HAfR

e path &2

* comment F&

» domain i

* max-age EAHYE
* secure ¥t

e version hRAS

— T CookieWRAVER—LIRTIIZHR cookieFEHRTF, KEBFMorse BIREIENIEREETR
89,

24.4 mIBEMIE

cookielTJRESFERmIDBIMEUECI MR EIREIEEAT.
import Cookie
¢ = Cookie.SimpleCookie()

c['integer'] = 5
c['string_with_quotes'] = 'He said, "Hello, World!"'

for name in ['integer', 'string_with_quotes']:
print c[name] .key
print ' " % c[name]
print ' value=/s' 7 c[name].value, type(c[name].value)
print ' coded_value=/s' 7, c[name].coded_value
print

Morsel.valueEEEcookiePELXKREIEAVE, M Morsel.coded_value HIEZRU—MPFTEEE
R FPIR BRI DR R

$ python Cookie_coded_value.py
integer
Set-Cookie: integer=5
value=5 <type 'str'>
coded_value=5

string_with_quotes
Set-Cookie: string_with_quotes="He said, \"Hello, World!\""
value=He said, "Hello, World!" <type 'str'>
coded_value="He said, \"Hello, World!'\""

24.5 HINFIEMTCookiesk

—BEFIFKINEISet -Cookiek, TEaIgXLcookiesEiE FRENBERDIENFTNCookiesLRELSMR
5523, IBAENBISLEEEFRZ:

24.4. RBENE lo7
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Cookie: integer=5; string_with_quotes="He said, \"Hello, World!\""

cookiesBETAEEMHTTPION 3L, HIMEZEHTTP COOKIE, XX FIREIwebARSS2S/HESS

Py, RERTEBIRBLRIRNFFHEELSinpleCookie, HEEM load) o
import Cookie
HTTP_COOKIE = r'integer=5; string_with_quotes="He said, \"Hello, World!\""'

print 'From constructor:'
¢ = Cookie.SimpleCookie (HTTP_COOKIE)
print c

print

print 'From load():'

¢ = Cookie.SimpleCookie()
c.load (HTTP_COOKIE)

print c

$ python Cookie_parse.py

From constructor:

Set-Cookie: integer=>5

Set-Cookie: string with_quotes="He said, \"Hello, World!\""

From load():

Set-Cookie: integer=5
Set-Cookie: string_with_quotes="He said, \"Hello, World!'\""

24.6 EFHHERN

PR {EFESet-CookieskO}, {EMJavaScriptEEFimigilcookiestB@TUAY, SimpleCookie

FMorseligtt—fpJavaScripti@itbi8sy, BITFEA js_output O J3iA:
import Cookie

¢ = Cookie.SimpleCookie()
c['mycookie'] = 'cookie_value'
c['another_cookie'] = 'second value'
print c.js_output()

$ python Cookie_js_output.py

<script type="text/javascript">

<!-- begin hiding

document.cookie = "another_cookie="second value"";
// end hiding -->

</script>

<script type="text/javascript">

<!-- begin hiding

document.cookie = "mycookie=cookie_value";
// end hiding -->

</script>
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24.7 REEERANZE

L EFBIRIFEZERIISinpleCookies, CookietERHRH2 MEMIAYSE, SerialCookie
MSmartCookie, SerialCookieT@AMEHATTMUMEpickleBME, SmartCookieigBAT —MER
BHREZBHUnpickleNBRETE— T EENE. BFMHNAREEER Tpickle, tIRIRNEDPHNE
aZERE, FUURRGSAZERMN, ERZB[BLBEN cookielkiS, REEREBZFiHE—TS18
key, XBEZEH,

24.8 S%&

e cookielib

e RFC 2109, HTTP State Management Mechanism

24.7. AFEEFEROSE 109


http://docs.python.org/lib/module-cookielib.html
http://www.ietf.org/rfc/rfc2109.txt
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CHAPTER
TWENTYFIVE

PYMOTW: BASEG64

basebAERIBH— LRI USRI HBIFUBIZIRNASCIIE, BEARINNIHERPER,

o &R: base64
« B8Y: wmIBITATBIEUERILNASCIIEE
e pythonhRA&: 1.4+

25.1 #R

base64. base32. basel6YUDBImIBEEILBMIFTTINOAI. 5. 411, RIFIEASCIISHRURIS
ASCIIEEHIMY LR, BILOSMTP, “base”EXNESEF—TREBEDZ/RIVKE., 5—LRIBRE
Bur XS ERBBERENER.

25.2 Base64 #4Ri3

BRSBTS :

import base64

initial_data = open(__file__, 'rt').read()

encoded_data = base64.b64encode(initial_data)

num_initial = len(initial_data)
padding = { 0:0, 1:2, 2:1 }[num_initial 7 3]

print ' bytes before encoding' 7 num_initial
print 'Expect padding bytes' % padding

print ' bytes after encoding' J, len(encoded_data)
print

print encoded_data

REERRKS2IFTTHNAERBZERYT BRI T708TFT, NRIBIEKRE, 812405
(37T=F7) fERRIA, BHHRIBENT4TFT, RE2TFF ==", NIEPEN, RNRLF
TR EARER 24 ZEBR

R IR EREOER, BRNTESPEBNTRYE, EUFRRPRIET Tk,

$ python base64_b64encode.py

529 bytes before encoding
Expect 2 padding bytes
708 bytes after encoding
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IyEvdXNyL2Jpbi91lbnYgcH10aG9uCiMgZW5jb2Rpbmc
6IHV0Zi04CiMKIyBDb3B5cmlnaHQgKGMpIDIwMDggRG
91ZyBIZWxsbWFubiBBbGwgcmlnaHRzIHJ1c2VydmVkL
gojCiliIgoiIiIKC19fdmVyc21vbl9fIDOgIiRJIZDog
cH1tb3R3LnB5IDEyMzkgMjAwOCOWMSOxNiAxMDo1NTo
x0VogZGhlbGxtYW5uICQiCgppbXBvenQgYmFzZTYOCg
ppbm10aWFsX2RhdGEgPSBvcGVuKF9fZm1sZV9fLCAnc
nQnKS5yZWFkKCkKCmVuY29kZWREZGFOYSA9IGJhc2U2
NC5iNjR1bmNvZGUoaW5pdG1lhbF9kYXRhKQoKbnVtX21
uaXRpYWwgPSBsZW40aW5pdG1lhbFOkYXRhKQpwYWRkaW
5nIDOgeyAw0jAsIDE6MiwgMjoxIH1bbnVtX21luaXRpY
WwgJSAzXQoKcHIpbnQgJyVkIGI5dGVzIGI1Zm9yZSB1
bmNvZGluZycgJSBudWifaW5pdGlhbApwcmludCAnRXh
wZWNOICVkIHBhZGRpbmcgYnl0ZXMnICUgcGFkZGluZw
pwcmludCAnJWQgYnl10ZXMgYWZ0ZXIgZW5jb2RpbmenI
CUgbGVuKGVuY29kZWREZGFOYSkKcHIpbnQKcHJpbnQg
ZW5jb2R1ZF9kYXRhCg==

25.3 Baseb64 fEi3

RIBNFAFSEYUERAFEFRNE, IRARAER, L£4TFNERN3ITFT, bbddecode()RH

SIURREDIR.
import base64

original_string = 'This is the data, in the clear.'
print 'Original:', original_string

encoded_string = base64.b64encode(original_string)
print 'Encoded :', encoded_string

decoded_string = base64.b64decode(encoded_string)

print 'Decoded :', decoded_string

$ python base64_b64decode.py

Original: This is the data, in the clear.

Encoded : VGhpcyBpcyB0aGUgZGFOYSwgaW4gdGhlIGNsZWFyLg==
Decoded : This is the data, in the clear.

25.4 URL-SafeZHt

MiINBIbaseb4FTBRABLREMA+F/, MXLEFHFITRELIAUrID, RILDIXLE
ENmISER, +Ba-kRE, (L)RKE/, EthFEREEMER.

import base64

for original in [ '\xfb\xef', '\xff\xff' ]:

print 'Original :', repr(original)

print 'Standard encoding:', base64.standard_b64encode(original)
print 'URL-safe encoding:', base64.urlsafe_b64encode(original)
print

FEETR
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$ python base64_urlsafe.py
Original : '\xfb\xef'
Standard encoding: ++8=
URL-safe encoding: --8=

Original ¢ '\xff\xff'

Standard encoding: //8=
URL-safe encoding: __8=

25.5 Hith4mid

RS base 64DII, B Bbase 32FIbase 16 (16it4]) 2R LA FRITEIE,

import base64

original_string = 'This is the data, in the clear.'
print 'Original:', original_string

encoded_string = base64.b32encode(original_string)
print 'Encoded :', encoded_string

decoded_string = base64.b32decode(encoded_string)

print 'Decoded :', decoded_string

$ python base64_base32.py

Original: This is the data, in the clear.

Encoded : KRUGS4ZANFZSASDIMUQGIYLUMEWCA2LOEB2GQZJAMNWGKYLSFY======
Decoded : This is the data, in the clear.

base 16CPHYRELZUL6HHSIVIIE,
import base64

original_string = 'This is the data, in the clear.'
print 'Original:', original_string

encoded_string = base64.bl6encode(original_string)
print 'Encoded :', encoded_string

decoded_string = base64.bl6decode(encoded_string)

print 'Decoded :', decoded_string

$ python base64_basel6.py

Original: This is the data, in the clear.

Encoded : 546869732069732074686520646174612C20696E2074686520636C6561722E
Decoded : This is the data, in the clear.

25.6 &

e RFC 3548 - The Basel6, Base32, and Base64 Data Encodings

25.5. Efth4Rid
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CHAPTER
TWENTYSIX

PYMOTW: WEBBROWSER

FIFwebbrowse riEth g QA BRwebiHE,

» #&3R: webbrowser
o B8Y: XD THweblE
e pythonhiga: python2.1.3+

26.1 R

A—TREBINEIERED, webbrowse rfRIZH T —LAFFTFURLEEZAIRE, ARAEDPLZEN
PULAES éLTEﬂ&E’Jﬁ%JﬁIﬁ_JU%ﬁEY*UﬁH@ﬂ]o B IR EBROWSERFIZE I,

26.2 ERRH

FENGBIPHIH—TRE, JLUERopen ()R,
import webbrowser

webbrowser.open('http://docs.python.org/lib/module-webbrowser.html')

ETurlSE—THE0ODITH, SRURBBELE—TNRBED, BASHN— RS,

26.3 B0 Vs 17&E

WRIRRABEFHBOPITARNE, BATUER open_nev() o
import webbrowser

webbrowser.open_new('http://docs.python.org/lib/module-webbrowser.html')

WRVRBFEFOWREPITFT, AATYLUER open_new_tab() o

26.4 ERARFRHNCIZE

RAELRRA, MONBAERIEEEERRNEINLGEE, JUURNMAget () REKEVSN L2815 1E X
=, ﬁﬁ%ﬁﬂi\?open()\ open_new()#Fopen new tab ()X, TERFLER ITWIFIALynx

pULAE
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import webbrowser

b = webbrowser.get('lynx')
b.open('http://docs.python.org/lib/module-webbrowser.html')

TUSEERAENR 3 RN L2832 BIBIR,

26.5 BROWSER THE

PO UERIIN FRIEE Z9MIBROWSERT SR BN L8 25 B oS K iR Flwebbrowseri&tk, {HT
DAER— RSB M2 2 AR, PEBRAD EFos . pathsepkHDEl, WRESZHES%Ss, AR
RS, FFEEURLDSS BB EBESBIRNT, SN, BEERIE®ERSget () RIRBIRFINR,

2T, WFRBIRITA—TlynxislEies, RIFEZTURERE, AEESEGAEEEIINLRES.

BROWSER=lynx python webbrowser_open.py

WS BROWSERPHVRFHEBE—TOMUERTIIE, AAwebbrowseZREHITENIEINIT N,
26.6 an=217¥E0

webbrowse riZH AR T LLBIT G STIREY, ERUZIT—TpythoniERz.

$ python -m webbrowser

Usage: /Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/webbrowser.py [-n | -t] url
-n: open new window
-t: open new tab
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CHAPTER
TWENTYSEVEN

PYMOTW: ANYDBM

e BHR: anydbm
- B89: anydbmi2t T XIDBM-style. String-keyed&iEENZFEEO,
e pythonhga: 1.4+

27.1 #R

anydbmE@DBVEEE , FBBENFTFREIENKeyRIHAESFHENICR. EFHBwhichdbiE
$h3EiRBIdbhash, gdbmFdbm¥UEEE, FHEFHappropriatetERKITHEAN], EFE#Eshelve E
RNEIRER, tLBNFENTRIABpickleREFENR, WEHRAIENshelvelIGiR, MERINIRE
WEIFRBpickleRXBEAETR,

27 .2 SIB— 1 FVEURERE

MHEENEHSIAEINET BRI MER MR

» dbhash
e gdbm

* dbm

* dumbdbm

open LB flags iR kIR BT L IBHIB Y, SELENQIZE—THOEIEENR, &
e BEEBRCNE—TIEEREN, #R' 'n' '

cAInBIX3 : WEEREAC, WRAGFENARE, IRFENFLIZHNT, Brtid, FEGAE
&R =2 O B HUERE,

FHE, BAINIE—LLERAEVRIR:
import anydbm

db = anydbm.open('/tmp/example.db', 'n')
db['key'] = 'value'

db['today'] = 'Sunday'

db['author'] = 'Doug'’

db.close()

EXMBIFP, XIS REWETIEK, WREIVERARNEISERT, FUEABwhichdd,
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import whichdb

print whichdb.whichdb('/tmp/example.db')

MERINERITESAE, CRURTIRZRERGPINRIR,

$ python anydbm_whichdb.py
dbhash

27.3  IA—1"BFENEURR

SITA— T GENEERE, BRI 'r'' (RiZ) HE ' 'w' ' (IFE) . IMMFRIEBMETNEE, &
NEFEFEBINEE5)EBwhichdb3iRA, WR—TIXHTURIRB, BANNIWRRSITAE,

import anydbm

db = anydbm.open('/tmp/example.db', 'r')
try:

print 'keys():', db.keys()

for k, v in db.iteritems():

print 'iterating:', k, v
print 'db["author"] =', db['author']
finally:
db.close()

—BfI7, dbF2—TFHENR, F—LEENDE:

$ python anydbm_existing.py
keys(): ['key', 'today', 'author']
iterating: key value

iterating: today Sunday

iterating: author Doug
db["author"] = Doug

27 .4 BIR=EH

HIEFEXEIBUME TR,
import anydbm

db = anydbm.open('/tmp/example.db', 'w')

try:
db[1] = 'one'
finally:
db.close()

BRHECERERE S TypeError®s.,

$ python anydbm_intkeys.py

Traceback (most recent call last):

File "/Users/dhellmann/Documents/PyMOTW/in_progress/anydbm/PyMOTW/anydbm/anydbm_intkeys.py", line 16, in <modul
db[1] = 'one'

File "/Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/bsddb/__init__.py", line 230, in __setite
_DeadlockWrap(wrapF) # self.dblkey] = value

File "/Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/bsddb/dbutils.py", line 62, in DeadlockWr
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return function(*_args, **_kwargs)

File "/Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/bsddb/__init__.py", line 229, in wrapF
self .db[key] = value

TypeError: Integer keys only allowed for Recno and Queue DB's

BEUVREFTERE RS
import anydbm

db = anydbm.open('/tmp/example.db', 'w')
try:

db['one'] = 1
finally:

db.close()

URERIFFTE, BrEFESMETypeError:E,

$ python anydbm_intvalue.py

Traceback (most recent call last):

File "/Users/dhellmann/Documents/PyMOTW/in_progress/anydbm/PyMOTW/anydbm/anydbm_intvalue.py", line 16, in <modu
db['one'] =1

File "/Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/bsddb/__init__.py", line 230, in
_DeadlockWrap(wrapF) # self.dblkey] = value

File "/Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/bsddb/dbutils.py", line 62, in DeadlockWr
return function(*_args, **_kwargs)

File "/Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/bsddb/__init__.py", line 229, in wrapF
self.dblkey] = value

TypeError: Data values must be of type string or Nome.

_setite

27.5 S%E

o FOERESZHE: anydbm
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CHAPTER
TWENTYEIGHT

PYMOTW: SMTPLIB

o 1&EHR: smtplib
« B8Y: SsmtpiR$B[RE, =EHBMFLE
e pythonh®4: 1.5.2+

smtplibBZTSMTPE, AT SHiHARSI#ITHHHEE.

Note: 7EDIT/RBICH, ER¥FOHE, EHMBIR. ipttERZRERE, BE2EHBEGSBITMIGN
HEREEFEN.

28.1 Rix—HBR4

SMTPERERNIDERERZRFZSBH AR —TEMF, TANESPEEHHRSZSI2MNIKOR, HEIRTY
PUERconnect () FB/AERIERE. —BREILERE, MIOUEAsendmail () RE, HWHESFHEASER
HERE, HENXAMNIZERFC2822#S, sntplib AEBEmEIEEARASILER, XMEKSIR
EEECRIIFromfToELER,

import smtplib
import email.utils
from email.mime.text import MIMEText

# Create the message
msg = MIMEText('This is the body of the message.')

msg['To'] = email.utils.formataddr(('Recipient', 'recipient@example.com'))
msg['From'] = email.utils.formataddr(('Author', 'author@example.com'))
msg['Subject'] = 'Simple test message'

server = smtplib.SMTP('mail')
server.set_debuglevel(True) # show communication with the server
try:
server.sendmail ('author@example.com', ['recipient@example.com'], msg.as_string())
finally:
server.quit ()

E;Z’l\//r_ﬁgqﬂ, EXFARBITHR S, IRTGUEREFHARSIH2ZEIGENEE,. &, ~™WWASE
METER.

$ python smtplib_sendmail.py

send: 'ehlo localhost.local\r\n'

reply: '250-mail.example.com Hello [192.168.1.17], pleased to meet you\r\n'
reply: '250-ENHANCEDSTATUSCODES\r\n'

reply: '250-PIPELINING\r\n'

reply: '250-8BITMIME\r\n'

reply: '250-SIZE\r\n'
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reply: '250-DSN\r\n'

reply: '250-ETRN\r\n'

reply: '250-AUTH GSSAPI DIGEST-MD5 CRAM-MD5\r\n'

reply: '250-DELIVERBY\r\n'

reply: '250 HELP\r\n'

reply: retcode (250); Msg: mail.example.com Hello [192.168.1.17], pleased to meet you
ENHANCEDSTATUSCODES

PIPELINING

8BITMIME

SIZE

DSN

ETRN

AUTH GSSAPI DIGEST-MD5 CRAM-MD5

DELIVERBY

HELP

send: 'mail FROM:<author@example.com> size=266\r\n'

reply: '250 2.1.0 <author@example.com>... Sender ok\r\n'

reply: retcode (250); Msg: 2.1.0 <author@example.com>... Sender ok

send: 'rcpt TO:<recipient@example.com>\r\n'

reply: '250 2.1.5 <recipient@example.com>... Recipient ok\r\n'

reply: retcode (250); Msg: 2.1.5 <recipient@example.com>... Recipient ok
send: 'data\r\n'

reply: '354 Enter mail, end with "." on a line by itself\r\n'

reply: retcode (354); Msg: Enter mail, end with "." on a line by itself
data: (354, 'Enter mail, end with "." on a line by itself')

send: 'From nobody Sun Sep 28 10:02:48 2008\r\nContent-Type: text/plain; charset="us-ascii"\r\nMIME-Version: 1.
reply: '250 2.0.0 m8SE2mpc015614 Message accepted for delivery\r\n'
reply: retcode (250); Msg: 2.0.0 m8SE2mpc015614 Message accepted for delivery
data: (250, '2.0.0 m8SE2mpc015614 Message accepted for delivery')

send: 'quit\r\n'

reply: '221 2.0.0 mail.example.com closing connection\r\n'

reply: retcode (221); Msg: 2.0.0 mail.example.com closing connection

FEEsendmailVEZTSH, WHEABEREEZS2— M listEH, IRIUELIstE HEZaVHR A

i, messageSRIUBHB A XL .

BSHREEBE YA, BAYUEEMLRE,

28.2 IAUERDNDEB

SMTPEE T DAMEINEFITLS (—HREBIRIZ MY ) 1088, WRIRB[BZHFEA], IRTIBES*K
KMNIRSESEESIFTLS, gUEEAAehlo () REEHIBORBSIIFHUIPLET E , RE@RTA
Ahas extn()RNEBLER, —BBHTLS, RYUEAMEZRIBERIERehlo(),

import smtplib

import email.utils

from email.mime.text import MIMEText
import getpass

# Prompt the user for commection info

to_email = raw_input('Recipient: ')

servername = raw_input('Mail server name: ')

username = raw_input('Mail user name: ')

password = getpass.getpass("/s's password: " 7, username)

# Create the message

msg = MIMEText('Test message from PyMOTW.')

msg.set_unixfrom('author')

msg['To'] = email.utils.formataddr(('Recipient', to_email))
msg['From'] = email.utils.formataddr(('Author', 'author@example.com'))

BFEHERANNEHLROTN, MURIET—LTS
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msg['Subject'] = 'Test from PyMOTW'

server = smtplib.SMTP(servername)
try:
server.set_debuglevel (True)

# identify ourselves, prompting server for supported features
server.ehlo()

# If we can encrypt this session, do %t
if server.has_extn('STARTTLS'):
server.starttls()
server.ehlo() # re-identify ourselves over TLS connection

server.login(username, password)

server.sendmail ('author@example.com', [to_emaill, msg.as_string())
finally:

server.quit()

FEESTARTTLSAELEIAEYT BIIFRDP, BB T TLS,

$ python smtplib_authenticated.py

Recipient: recipient@example.com

Mail server name: smtpauth.isp.net

Mail user name: user@isp.net

user@isp.net's password:

send: 'ehlo localhost.local\r\n'

reply: '250-elasmtp-isp.net Hello localhost.local [<your IP here>]\r\n'

reply: '250-SIZE 14680064\r\n'

reply: '250-PIPELINING\r\n'

reply: '250-AUTH PLAIN LOGIN CRAM-MD5\r\n'

reply: '250-STARTTLS\r\n'

reply: '250 HELP\r\n'

reply: retcode (250); Msg: elasmtp-isp.net Hello localhost.local [<your IP here>]
SIZE 14680064

PIPELINING

AUTH PLAIN LOGIN CRAM-MD5

STARTTLS

HELP

send: 'STARTTLS\r\n'

reply: '220 TLS go ahead\r\n'

reply: retcode (220); Msg: TLS go ahead

send: 'ehlo localhost.local\r\n'

reply: '250-elasmtp-isp.net Hello localhost.local [<your IP here>]\r\n'

reply: '250-SIZE 14680064\r\n'

reply: '250-PIPELINING\r\n'

reply: '250-AUTH PLAIN LOGIN CRAM-MD5\r\n'

reply: '250 HELP\r\n'

reply: retcode (250); Msg: elasmtp-isp.net Hello farnsworth.local [<your IP here>]
SIZE 14680064

PIPELINING

AUTH PLAIN LOGIN CRAM-MD5

HELP

send: 'AUTH CRAM-MD5\r\n'

reply: '334 PDExNjkyLjEyMjI2MTI1NzlAZWxhc210cC1tZWFseS5hdGwuc2EuZWFydGhsaWsrim51dD4=\r\n"
reply: retcode (334); Msg: PDExNjkyLjEyMjI2MTI1Nz1AZWxhc210cC1ltZWFseS5hdGwuc2EuZWFydGhsaWsrLm51dD4=
send: 'ZGhlbGxtYW5uQGVhcnRobGluay5uZXQgN2Q1YjAyYTRmMGQ1YzZjM2NjOTNjZDc1MDQxN2ViYjg=\r\n'
reply: '235 Authentication succeeded\r\n'

reply: retcode (235); Msg: Authentication succeeded

send: 'mail FROM:<author@example.com> size=221\r\n'

reply: '250 OK\r\n'

reply: retcode (250); Msg: OK
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send: 'rcpt TO:<recipient@example.com>\r\n'
reply: '250 Accepted\r\n'

reply: retcode (250); Msg: Accepted

send: 'data\r\n'

reply: '354 Enter message, ending with "." on a line by itself\r\n'
reply: retcode (354); Msg: Enter message, ending with "." on a line by itself
data: (354, 'Enter message, ending with "." on a line by itself')

send: 'Content-Type: text/plain; charset="us-ascii"\r\nMIME-Version: 1.0\r\nContent-Transfer-Encoding:

reply: '250 OK id=1KjxNj-00032a-Ux\r\n'

reply: retcode (250); Msg: 0K id=1KjxNj-00032a-Ux

data: (250, 'OK id=1KjxNj-00032a-Ux')

send: 'quit\r\n'

reply: '221 elasmtp-isp.net closing connection\r\n'

reply: retcode (221); Msg: elasmtp-isp.net closing connection

28.3 UF— BRIt uE

SMTPIINBZE—T ST NBRRBZS— TR EEE, BEVRFYRXMAEY, MUBLLEABRERMF
ARERBIESENEREIL, B2, WREFIFH, IRYURMRSEIEEX THH I FHES— T RS
19, IRZIBN, BASRO—TTRNNTERFB,.

import smtplib

server = smtplib.SMTP('mail')
server.set_debuglevel(True) # show communication with the server
try:
dhellmann_result = server.verify('dhellmann')
notthere_result = server.verify('notthere')
finally:
server.quit()

print 'dhellmann:', dhellmann_result
print 'notthere :', notthere_result

Bo_{TatdER, it dhellmann2E85E08Y, notthereR3IEEM,

$ python smtplib_verify.py

send: 'vrfy <dhellmann>\r\n'

reply: '250 2.1.5 Doug Hellmann <dhellmann@mail.example.com>\r\n'
reply: retcode (250); Msg: 2.1.5 Doug Hellmann <dhellmann@mail.example.com>
send: 'vrfy <notthere>\r\n'

reply: '550 5.1.1 <notthere>... User unknown\r\n'

reply: retcode (550); Msg: 5.1.1 <notthere>... User unknown

send: 'quit\r\n'

reply: '221 2.0.0 mail.example.com closing connection\r\n'

reply: retcode (221); Msg: 2.0.0 mail.example.com closing connection
dhellmann: (250, '2.1.5 Doug Hellmann <dhellmann@mail.example.com>')
notthere : (550, '5.1.1 <notthere>... User unknown')

28.4 &

e RFC 821: Simple Mail Transfer Protocol
* RFC 822: Standard for the Format of ARPA Internet Text Messages
e RFC 1869: SMTP Service Extensions
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e RFC 2822: Internet Message Format
o FOEEENHRY: smtplib
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CHAPTER
TWENTYNINE

PYMOTW: TRACE

* BIR: Trace
- BNN: GREREONRFETER, FEFEREER.
o pythonhga: 2.3+

trace - RIRIEAEHNITHIPYthonidD

tracef&RAANMRABERVIEZTIIRE  RTLURIRNITEINED, mERR, tHERENREGHVIRMA X
.

29.1 @W21TEO

SR EENEEMNGDSITERtrace . LSELUTHIPY thonfil A :
from recurse import recurse

def main():
print 'This is the main program.'
recurse(2)
return

if __name__ ==

main()

__main__

def recurse(level):
print 'recurse(/s)' % level
if level:
recurse(level-1)
return

def not_called():
print 'This function is never called.'

29.2 RIFHNRE

BUNILUER - - tracelEREBEFGTHMFEQDEARIAT .

$ python -m trace --trace trace_example/main.py

--- modulename: threading, funcname: settrace
threading.py(70): _trace_hook = func

—-— modulename: trace, funcname: <module>

<string>(1): --- modulename: trace, funcname: <module>
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main.py(7): """

main.py(12): from recurse import recurse

—-- modulename:

recurse, funcname: <module>

recurse.py(7): """

recurse.py(12):

def recurse(level):

main.py(14): def main():

main.py(19): if

_name__ == '__main__"':

main.py(20): main()

—-- modulename:

main.py(15): print 'This is the main program.'

trace, funcname: main

This is the main program.
main.py(16): recurse(2)

--- modulename:
recurse.py(13):
recurse(2)

recurse.py(14):
recurse.py(15):
--- modulename:
recurse.py(13):
recurse(1)

recurse.py(14):
recurse.py(15):
—--- modulename:
recurse.py(13):
recurse(0)

recurse.py(14):
recurse.py(16):
recurse.py(16):
recurse.py(16):

recurse, funcname: recurse
print 'recurse(¥s)' % level

if level:

recurse(level-1)

recurse, funcname: recurse
print 'recurse(Ys)' % level

if level:

recurse(level-1)

recurse, funcname: recurse
print 'recurse()s)' % level

if level:
return
return
return

main.py(17): return

BLSNE—E DR T tracel— T LEIRF. F TRIVALER T TRHNADEGSR, BI5RH
TR, RERRH A A PINEDT Y UBRIRHM recurse () BN T3R, IELREMain
() PURFRBYAREE .

29.3 LIRS

ME1TPE{TtraceFHER - - countiBIMI U= ERBERIRS , Rt IUBSBIMLITRHRNITH,
LBk 5 . BAMRNERBREE S TIXHAR, RS AT T I EMIIARER . AT, RERX
HENSRRNE—BR THREIE , FUERZ6e, TIEMERA . coverBR28# . py .

$ python -m trace --count trace_example/main.py
This is the main program.

recurse(2)

recurse(1)

recurse(0)

A THRILEXY, trace example/main.cover:

1: from recurse import recurse

1: def main():

1: print 'This is the main program.'
1: recurse(2)

1: return

1: if __name__ == '__main__"':

1: main()
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trace example/recurse.cover:

1: def recurse(level):

3: print 'recurse(Ys)' % level
3: if level:

2 recurse(level-1)

3 return

Note: EAMIBiTdef recurse(level) : B—TI1HE, XAREKEXTREVZT—R, M
BEREX TR definitionFINIT—R. ERREINETRIRNIETIESESBEIEN, FERER
SHIB, FE— TSRS

$ python -m trace --coverdir coverdirl --count --file coverdirl/coverage_report.dat trace_example/main.py

This is the main program.

recurse(2)

recurse (1)

recurse(0)

Skipping counts file 'coverdirl/coverage_report.dat': [Errno 2] No such file or directory: 'coverdirl/coverage_

$ python -m trace --coverdir coverdirl --count --file coverdirl/coverage_report.dat trace_example/main.py
This is the main program.

recurse(2)

recurse (1)

recurse(0)

$ python -m trace --coverdir coverdirl --count --file coverdirl/coverage_report.dat trace_example/main.py
This is the main program.

recurse(2)

recurse (1)

recurse(0)

$ find coverdiril
coverdirl
coverdirl/coverage_report.dat

—BiRSESHICRE. coverXHED, R UER - - repor tik IR S .

$ python -m trace --coverdir coverdirl --report --summary --missing --file coverdirl/coverage_report.dat trace_
lines cov’ module (path)

533 0% threading (/Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/threading.py)
8 100% trace_example.main (trace_example/main.py)

8 87%, trace_example.recurse (trace_example/recurse.py)

$ find coverdirl

coverdirl

coverdirl/coverage_report.dat

coverdirl/threading.cover

coverdirl/trace_example.main.cover

coverdirl/trace_example.recurse.cover

BR—HET 3R, AERSPERNVEZBLEE—HIRSPIVES3ME. - - summaryZIEELEER
PIZN T EDLLER . EikrecurseRE 87%5FIRSE . AN TIRSPETEZRInot called ()X TREL
MERBIEIT , X T 2ERR>>>>>>FRN .

3: def recurse(level):

9: print 'recurse(Ys)' % level
9: if level:

6 recurse(level-1)

9 return
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3: def not_called():
>>>>>> print 'This function is never called.'

29.4 FAXR

%?M;E%ﬁ%, traceldRTUWEREEEMRXA. FA- - listfuncsTUAELERDmE B BENR
HARKAR:

$ python -m trace --listfuncs trace_example/main.py
This is the main program.

recurse(2)

recurse(1)

recurse(0)

functions called:
filename: /Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/threading.py, modulename: threading,
filename: <string>, modulename: <string>, funcname: <module>

filename: trace_example/main.py, modulename: main, funcname: <module>
filename: trace_example/main.py, modulename: main, funcname: main

filename: trace_example/recurse.py, modulename: recurse, funcname: <module>
filename: trace_example/recurse.py, modulename: recurse, funcname: recurse

TUER - - trackcal lsIRIFEZIER, LU IR 3 REL .

$ python -m trace --listfuncs --trackcalls trace_example/main.py
This is the main program.

recurse(2)

recurse(1)

recurse(0)

calling relationships:

*x** /Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/trace.py ***
--> /Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/threading.py
trace.Trace.run -> threading.settrace

--> <string>

trace.Trace.run -> <string>.<module>

*kk <string> **x*
--> trace_example/main.py
<string>.<module> -> main.<module>

*%% trace_example/main.py *x*x
main.<module> -> main.main

--> trace_example/recurse.py
main.<module> -> recurse.<module>
main.main -> recurse.recurse

*x* trace_example/recurse.py *k*
recurse.recurse -> recurse.recurse

29.5 wiEE0O

BT traceiZIBNIEZHYRE], IR UAIRIVERPERTrace R . TraceTRUILRIRE fixtures
MEARBA R TR TREBIHNT—TRTFIRIFEIPY thondi$ .
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import trace
from trace_example.recurse import recurse

tracer = trace.Trace(count=False, trace=True)
tracer.run('recurse(2) ')

BFAIFRIRES recurse () RE, FTUESRDEEENain. pyBVESRB3#E.

$ python trace_run.py

--- modulename: threading, funcname: settrace
threading.py(70): _trace_hook = func

-—- modulename: trace_run, funcname: <module>
<string>(1): --- modulename: recurse, funcname: recurse

recurse.py(13):
recurse(2)

recurse.py(14):
recurse.py(15):
--- modulename:
recurse.py(13):
recurse(1)

recurse.py(14):
recurse.py(15):
--- modulename:
recurse.py(13):
recurse(0)

recurse.py(14):
recurse.py(16):
recurse.py(16):
recurse.py(16):

print 'recurse(¥s)' % level

if level:

recurse(level-1)

recurse, funcname: recurse
print 'recurse(¥s)' % level

if level:

recurse(level-1)

recurse, funcname: recurse
print 'recurse(¥%s)' % level

if level:
return
return
return

{EArunfunc () R UER EREHEVEDL . runfunc () BIERMUENXBFTSH, tiEREUR

traceriAFENERMRIE DL RE .

import trace
from trace_example.recurse import recurse

tracer = trace.Trace(count=False, trace=True)
tracer.runfunc(recurse, 2)

$ python trace_runfunc.py

--- modulename:
recurse.py(13):
recurse(2)

recurse.py(14):
recurse.py(15):
--- modulename:
recurse.py(13):
recurse(1)

recurse.py(14):
recurse.py(15):
--- modulename:
recurse.py(13):
recurse(0)

recurse.py(14):
recurse.py(16):
recurse.py(16):
recurse.py(16):

recurse, funcname: recurse
print 'recurse(¥%s)' % level

if level:

recurse(level-1)

recurse, funcname: recurse
print 'recurse(¥s)' % level

if level:

recurse(level-1)

recurse, funcname: recurse
print 'recurse(¥%s)' % level

if level:
return
return
return

29.5. ®wiEEO
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29.6 {RFERYE

MEAEDSTDER—, TENRSESI[MNILIRIER K. FMBTraceXIRABICoverageResults
TR L IRBFIREVRE TR .

import trace
from trace_example.recurse import recurse

tracer = trace.Trace(count=True, trace=False)
tracer.runfunc(recurse, 2)

results = tracer.results()
results.write_results(coverdir='coverdir2')

$ python trace_CoverageResults.py
recurse(2)
recurse(1)
recurse (0)

$ find coverdir2
coverdir2/
coverdir2//trace_example.recurse.cover

$ cat coverdir2/trace_example.recurse.cover
#!/usr/bin/env python
# encoding: utf-8

#

# Copyright (c) 2008 Doug Hellmann All rights reserved.

#

nun

nun

#__version__ = "$Id: recurse.py 1732 2008-10-12 14:50:28Z dhellmann $"

#end_pymotw_header

>>>>>> def recurse(level):

3: print 'recurse(s)' 7 level
3: if level:

2: recurse(level-1)

3: return

>>>>>> def not_called():
>>>>>> print 'This function is never called.'

NI EERIRSIHREFIHEHE, IUUERSHMinfileMoutfile.

mport trace
from trace_example.recurse import recurse

tracer = trace.Trace(count=True, trace=False, outfile='trace_report.dat')
tracer.runfunc(recurse, 2)

report_tracer = trace.Trace(count=False, trace=False, infile='trace_report.dat')
results = tracer.results()
results.write_results(summary=True, coverdir='/tmp')

RBESHInfile— T NHZRFZEMEFMRENEIE, SHoutlileBEEARIRZEFEMEN—T5E
KR . WRinfileMoutfile2HEENY, A4 , FABB FAEREH OIS N0ETEIELE .
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$ python trace_report.py

recurse(2)

recurse(1)

recurse(0)

lines cov), module (path)

7 577, trace_example.recurse (trace_example/recurse.py)

29.7 Traceixln

Tracet®iESTUFZ T TERSHUBEBNRHIZTTN .

* count: TR/REL.FIFHTISIHEL. BIAETrue.

« countfuncs: TH/RE. FIIFHETPREBASIR. MIAZEFalse

* countcallers: f/REL. FIFRIRISENARZTMRIABAEER . MMIAZEFalse.
» ignoremods: B3l .FERFHRSEPHFZREIVERFBIIR. MAR— T =T,

* ignoredirs: BI. EREHSPEZSRIBHNER (HPESERHE)IR. KMAR—TST
8.

» infile: B3EEEROVER, ENRIN . BRIAENone.
» outfile: AFEMEGERNNER, ERNRAA . BRAZNone, IS HIB R4S .

29.8 S%&

o MUERENAY: trace
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CHAPTER
THIRTY

PYMOTW: STRUCT

o f&3R: Struct
o BeY: SRS THEIEIEZ BeviEa ki
e pythonhga: 1.4 +

structREZ T IMFAFBEFHAPY thonZAMNHIELE (WHFFFHTE ) BIEVE B EREIREL .

30.1 pRF# vs Struct

XBEE—RIAFRMBERCEEIVERERE, BEEStruct3E (Python 2. 5FIIALY) . 18
VMEEREE SRR BRUANTREFLD , EUFENRNHR . X RFEHEFE—LRE, BT
—B 8ISt ructEBIGFARSt ruct ERIBNFTEMAERBRENG A, XIFEEBHEY . TEHEEL
{ERAStructEavBl=.

30.2 HFRMNER

StructSSZRPFHUEIIRMSATES, tHAE@EI BTV kiEt (ERB— RN EMERENTT, Uik
BT ERFTEER AR ) NFTRO@IEE. #H—PNET, IUSE EFE

ATENZXTHIFP, BIVEERIERT —TEURERKERY, — M2 TFHERNFFEN—TF
RE. NTIEH’MEJ& ARV ERPRZE TZ18, 1511&‘2%&%1*1:4-:/&%@4\&“1&

import struct
import binascii

values = (1, 'ab', 2.7)
s = struct.Struct('I 2s f')
packed_data = s.pack(*values)

print 'Original values:', values

print 'Format string :', s.format

print 'Uses :', s.size, 'bytes'

print 'Packed Value :', binascii.hexlify(packed_data)

HREIERERR1I6H T TRAL , TIUBEFRERAR

$ python struct_pack.py

Original values: (1, 'ab', 2.7000000000000002)
Format string : I 2s f

Uses : 12 bytes

Packed Value : 0100000061620000cdcc2c40
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WRFANVFERBVEZREGUnpack (), TUEALFEIRRNYE CEREPIRYNES) .

import struct
import binascii

packed_data = binascii.unhex1lify('0100000061620000cdcc2c40")

s = struct.Struct('I 2s f')

unpacked_data =

s.unpack (packed_data)

print 'Unpacked Values:', unpacked_data

$ python struct_unpack.py

Unpacked Values:

(1, 'ab', 2.7000000476837158)

30.3 FH®

IANBR T, ERNECEDR ' 'IHF " IR EERD B ST SAPEREE—THINT
TEYMURERHERX TR

import struct
import binascii

values = (1, 'ab', 2.7)
print 'Original values:', values

endianness = [
('@', 'nmative, native'),
('=', 'native, standard'),
('<', 'little-endian'),
('>', 'big-endian'),
('!''", 'network'),

1

for code, name in endianness:
s = struct.Struct(code + ' I 2s f')

packed_data

print

print 'Format string

print 'Uses

print 'Packed Value
print 'Unpacked Value :

s.pack(*values)

:', s.size, 'bytes'

$ python struct_endianness.py

Original values:

Format string
Uses
Packed Value

Unpacked Value :

Format string
Uses
Packed Value

Unpacked Value :

Format string
Uses

(1, 'ab', 2.7000000000000002)

: @I 2s f for native, native

12 bytes

: 0100000061620000cdcc2c40

(1, 'ab', 2.7000000476837158)

: =1 2s f for native, standard

10 bytes

: 010000006162cdcc2c40

(1, 'ab', 2.7000000476837158)

: < I 2s f for little-endian

10 bytes

, s.format, 'for', name

:', binascii.hexlify(packed_data)
, s.unpack(packed_data)
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Packed Value : 010000006162cdcc2c40

Unpacked Value : (1, 'ab', 2.7000000476837158)

Format string : > I 2s f for big-endian
Uses : 10 bytes
Packed Value : 000000016162402ccccd

Unpacked Value : (1, 'ab', 2.7000000476837158)

Format string : ! I 2s f for network
Uses : 10 bytes
Packed Value : 000000016162402ccccd

Unpacked Value : (1, 'ab', 2.7000000476837158)

30.4 &

AN BRER B BRI E =S ERF LR HIBL ST RN AFIEIR#H T . — itk
NARNBREANT—THRERDEHNE PX . K pack into()Funpack from()ZFEEBEA

D EavE PR .

import struct
import binascii

s = struct.Struct('I 2s f')
values = (1, 'ab', 2.7)
print 'Original:', values

print
print 'ctypes string buffer'

import ctypes

b = ctypes.create_string_buffer(s.size)
print 'Before :', binascii.hexlify(b.raw)
s.pack_into(b, 0, *values)

print 'After :', binascii.hexlify(b.raw)
print 'Unpacked:', s.unpack_from(b, 0)

print
print 'array'

import array
a = array.array('c', '\0' *s.size)

print 'Before :', binascii.hexlify(a)
s.pack_into(a, 0, *values)

print 'After :', binascii.hexlify(a)
print 'Unpacked:', s.unpack_from(a, 0)

$ python struct_buffers.py
Original: (1, 'ab', 2.7000000000000002)

ctypes string buffer

Before : 000000000000000000000000
After : 0100000061620000cdcc2c40
Unpacked: (1, 'ab', 2.7000000476837158)

array
Before : 000000000000000000000000

30.4. &
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After : 0100000061620000cdcc2c40
Unpacked: (1, 'ab', 2.7000000476837158)

30.5 &

e struct

* array: ATAEEEEREHIES.

* binascii: BFFETHHBIFUIBIIASCIIRMR.
* WikiPedia: Endianness

;EE*}L,E* FHENTHBIFE NSNS, £FRGEINS , HERERANNINE, RNEEEEMS
RE
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CHAPTER
THIRTYONE

PYMOTW: ARRAY

timefEHRIRHL T RIFEEAF0ETEBIREN
o &HR: array
- BHN: BUEEETEHERI.
e pythonfRa: 1.4+

MBBREN T —TRIBENHESH, FEE—TIR, RREPITRAVERZEEN. FHEE
KEA FEFENR PIIBT . WNEMEHERIEMEENVEALIELE, Wbytes,

31.1 AL

—THUEHULNFE— TR EIERENSY, RTERE— T KE,

import array
import binascii

s = 'This is the array.'
a = array.array('c', s)

print 'As string:', s

print 'As array :', a
print 'As hex :', binascii.hexlify(a)

AEXTHIFP, HARENR—F T EIHER—TBRISNFITEFRDBI.

$ python array_string.py

As string: This is the array.

As array : array('c', [84, 104, 105, 115, 32, 105, 115,
32, 116, 104, 101, 32, 97, 114, 114, 97, 121, 46])

As hex : 54686973206973207468652061727261792e

31.2 QIBEEA

—TEHRIUET R, SNHTUSERMPYthonFBIIEERRSIVLIE,
import array

a = array.array('i', xrange(5))
print 'Initial :', a
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a.extend(xrange(5))
print 'Extended:', a

print 'Slice :', al[3:6]

print 'Iterator:', list(enumerate(a))

$ python array_sequence.py

Initial : array('i', [0, 1, 2, 3, 4])

Extended: array('i', [0, 1, 2, 3, 4, 0, 1, 2, 3, 41)
Slice : array('i', [3, 4, 01)

Iterator: [(0, 0), (1, 1), (2, 2), (3, 3), (4, 4),
(5, 0), (6, 1), (7, 2), (8, 3), (9, D]

31.3 ®UELARISUE

ER—LRHIBSBOVAELET UM PRA—THANRS, AERMBERATEAEFD,

import array
import binascii
import tempfile

a = array.array('i', xrange(5))
print 'Al:', a

# Write the array of numbers to the file

output = tempfile.NamedTemporaryFile()
a.tofile(output.file) # must pass an *actual* file
output.flush()

# Read the raw data

input = open(output.name, 'rb')

raw_data = input.read()

print 'Raw Contents:', binascii.hexlify(raw_data)

# Read the data into an array
input.seek(0)

a2 = array.array('i')
a2.fromfile(input, len(a))
print 'A2:', a2

XTBIFP, EEMN#HBESUFPIREREIE, FPRERA—THINHAHSERRNSERRE,

$ python array_file.py

Al: array('i', [0, 1, 2, 3, 41)

Raw Contents: 0000000001000000020000000300000004000000 ## 7
A2: array('i', [0, 1, 2, 3, 41)

31.4 REFTHE

UREFAPHEEARIRTMT D EAD, FHEEBARNEZAFRHTRIBFEERNTRENR
BFTE. RESNETHE#H TR,
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import array
import binascii

def to_hex(a):
chars_per_item = a.itemsize * 2 # 2 hex digits
hex_version = binascii.hexlify(a)
num_chunks = len(hex_version) / chars_per_item
for i in xrange(num_chunks) :
start = i*chars_per_item
end = start + chars_per_item
yield hex_version[start:end]

al = array.array('i', xrange(5))
a2 = array.array('i', xrange(5))
a2.byteswap()

fmt = '

print fmt % ('Al hex', 'Al', 'A2 hex', 'A2')

print fmt % (('-' * 10,) * 4)

for values in zip(to_hex(al), al, to_hex(a2), a2):
print fmt 7 values

$ python array_byteswap.py

Al hex Al A2 hex A2
00000000 0 00000000 0
01000000 1 00000001 16777216
02000000 2 00000002 33554432
03000000 3 00000003 50331648
04000000 4 00000004 67108864

31.5 &%

* array

* Numerical Python NumPy@Z&Pythonft X AEUBENEINIEER,

31.5. &%
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CHAPTER
THIRTYTWO

e BHR: getpass

« BN: RBAEBPAA—TE(GEENEE), HANRETAS.

* pythonkgA: 1.5.2

PYMOTW: GETPASS

BT RiEERAFRENERFEORFBEBRMERFPRARNRNEEASERE®R, getpass
X TMRREH T — PR PO5ERLZ EAMEX T EBE 5N B .

32.1 BIF

g%ftpass() RERTAFAA, FRBRAFEEZANARS. WARBSUFHFENFEIDESER

import getpass

p = getpass.getpass()
print 'You entered:', p

WRPAERBEERTAS, AR 'Password: ' ".

$ python getpass_defaults.py
Password:
You entered: sekret

IRERTNIUR SRR UZRERAT

import getpass

FENEIRE.

P getpass.getpass(prompt='What is your favorite color? ')

if p.lower() 'blue':

print 'Right. 0ff you go.'
else:

print 'Auuuuugh!'

BAREEFERAXMALZEENAELT,

$ python getpass_prompt.py
What is your favorite color?
Right. 0ff you go.

$ python getpass_prompt.py
What is your favorite color?
Auuuuugh!

BEMNRZBATHRBX—K.
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BINBRT, getpass() fEStdoutPRBRIETFEFE. ERIUTHEBARANEEEIsys. stdout,
MAMIRUSHRRAZBS—TRP, tbdllsys.stderr.

import getpass
import sys

p = getpass.getpass(stream=sys.stderr)
print 'You entered:', p

MOV RERHEEQE —TpipeHEXH, IMHIVEIRERIEEERR—TpipeNENH,
EMAETBERESR. AFAANEIFEASORRIFSL.

$ python getpass_stream.py >/dev/null
Password:

32.2 AFFLiund{EAgetpass

FUnixIEP, getpass() BE2EE—METtermiosifiNtty, HUITUREIBBEROE. X
HRRETLTAN—TEELERMERNREVIFLIRRPIREGEA .

$ echo "sekret" | python getpass_defaults.py

Traceback (most recent call last):

File "getpass_defaults.py", line 34, in
P = getpass.getpass()
File "/Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/getpass.py", line 32, in unix_getpass
old = termios.tcgetattr(fd) # a copy to save

termios.error: (25, 'Inappropriate ioctl for device')

BRARERERSHFERERMARZE N —Ttty, UREIFttyIHERERIE.

import getpass
import sys

if sys.stdin.isatty(Q:

P getpass.getpass('Using getpass: ')
else:

print 'Using readline'

p = sys.stdin.readline() .rstrip()

print 'Read: ', p

Fttyd:

$ python ./getpass_noterminal.py
Using getpass:
Read: sekret

FEttyNE:

$ echo "sekret" | python ./getpass_noterminal.py
Using readline
Read: sekret
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32.3 3%

* getpass
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CHAPTER
THIRTYTHREE

PYMOTW: STRING

o &HR: string
- BfY: SEXANEIIEEFX.
* pythonhRa: 2.5

stringBHRISFPYythonIRBRAE. 2.00RAD, FZ2RIREEROYNRERZEBNstring
NRIOGE. ZENRAD, SRXLRFINRTM, BRAMEEER, FBEPython 3. 0048
;5:}? Estring’fﬁiﬂ&ﬂj@’é‘?—%ﬁ%ﬂ'ﬂ%‘%ﬂl?ﬁ%&tﬁ?f&%*ﬂunicodeiﬂ‘%, EEMTIEEED
X T OE .

33.1 B&

stringtBRPIES, Bltlascii lettersFdigitsZH, FAREESMFME. BLESIRE
FARER, ttillowercase, REZAFEBESIRENFMMAE. MEECHEE, Whexdigits,
AREEAHIZE (XIS ) B9 MmN .

import string

for n in dir(string):
if n.startswith('_'):
continue
v = getattr(string, n)
if isinstance(v, basestring):
print '%s=Ys' (n, repr(v))
print

REBDEENBFTZ2REND.

$ python string_constants.py
ascii_letters='abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ'
ascii_lowercase='abcdefghijklmnopqrstuvwxyz'
ascii_uppercase='ABCDEFGHIJKLMNOPQRSTUVWXYZ'

digits='0123456789"'

hexdigits='0123456789abcdef ABCDEF"'
letters='abcdefghijklmnopqrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ'
lowercase="'abcdefghijklmnopgrstuvwxyz'

octdigits='01234567"
printable="'0123456789abcdefghijklmnopqrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ ! "#$%&\ ' O *+,-./:;<=>7@[\\1"_" {1}~ \t\
punctuation="'"!"#$%&\"' O *+,-./:;<=>7@[\\1"_"{[}~"
uppercase="'ABCDEFGHIJKLMNOPQRSTUVWXYZ'

whitespace='\t\n\x0b\xOc\r '
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33.2 A&l

BRTREEBMstringSRmMIER. capwords () — T RFRHAERITEFHAE.
import string
s 'The quick brown fox jumped over the lazy dog.'

print s
print string.capwords(s)

FRNGERAEAsplLit (), RERIIRPONZBTREEFTEARE, REEMAjoin () EEXLPFX
—RIIEHIERVESRABA) .

$ python string_capwords.py
The quick brown fox jumped over the lazy dog.
The Quick Brown Fox Jumped Over The Lazy Dog.

S—TRHFLIBRT —TEHER. XTENER(ENtranslate()5ENSH, AREE—EESPNFR
RS —TESPHF .

import string
leet = string.maketrans('abegiloprstz', '463611092572')
s 'The quick brown fox jumped over the lazy dog.'

print s
print s.translate(leet)

EXTRIFH, —LEFRRRERANE 133t HF.

$ python string_maketrans.py
The quick brown fox jumped over the lazy dog.
Th3 quick 620wn fOx jum93d O0v32 7h3 142y d06.

33.3 &R

FRBEMRZAPYthon 2.48NK, ER PEP 292 MI—%%, MURBIERENSAIFRIATNN
S—IPAN. BEMRT string.Template NG, BIZNSHBIIMBINNZLEE (Wevar),
URFEREA L TNPXBIEFRNE, HIUREERBRBAEKBESP (Ws{var}).

import string

values { 'var':'foo' }
t = string.Template("""
$var

$$

${var}tiable

ey

print 'TEMPLATE:', t.substitute(values)

s nmnn
%(var)s
YAA

% (var)siable
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print 'INTERPLOATION:', s values

BRI, WREIR, MASTR ($30%) EESRRNIRE X NERFT .

$ python string_template.py
TEMPLATE:

foo

$

fooiable

INTERPLOATION:
foo
yA

fooiable
BRMIEST BTN — T KBXARBEIRASEZRSEELE. SHNERRRNFTHEHE
AZERD. BARGEBIAM. i, BIRPITERFIRR—TEREETHFEV T

MERBERIN—TB AR safe_substitute() /3i%, UBRFENSHELSBEIREN, T
DOB G T BER=AE .

import string
values { 'var':'foo' }
t = string.Template("$var is here but $missing is not provided")
try:
print 'TEMPLATE:', t.substitute(values)
except KeyError, err:

print 'ERROR:', str(err)

print 'TEMPLATE:', t.safe_substitute(values)

BAMissingXTRENVEEBENESHFTHE, ATl substitue() HSIZ—TKeyErrorE=.
M safe_substitute() NHRITXTEEFEXTLTERANFRBEEXAED.

$ python string_template_missing.py
TEMPLATE: ERROR: 'missing'
TEMPLATE: foo is here but $missing is not provided

33.4 BRHNERMA

0Rstring.TemplateBSRMARADNTTEREIRNER, RYLLETBZERAFEREIREXPESS
HENRATAZNRNEN . —HRIRISEMENEdeliniterfidpatternXR T EREIE.

import string

class MyTemplate(string.Template):
delimiter VA
idpattern = '[a-z]+_[a-z]+'

t = MyTemplate('%% %with_underscore Ynotunderscored')
d { 'with_underscore': 'replaced’,
'notunderscored': 'not replaced’,

}
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print t.safe_substitute(d)

EXTHIFH, TESWREPENE MIESS—TTUL, Bitsnotunderscored FRIREBHE
FERAE.

$ python string_template_advanced.py
% replaced %notunderscored

URFESESRNRM, RIUEHpatternBIE, EX—TEHNENREN. #FHpatternEit
DB Z4TRVERDBILRERT, EnINES, XOLSHESEKE, NTHRRETEL.

BB —TRIARRT:
import string

t = string.Template('$var')
print t.pattern.pattern

BAt.patternBELEMEFNENRIE, BMREE@ T ERIpatternEHRBEESINFRE.
$ python string_template_defaultpattern.py

\$(7:

(7P<escaped>\$) | # Escape sequence of two delimiters
(?P<named>[_a-z] [_a-z0-9]*) | # delimiter and a Python identifier
{(?P<braced>[_a-z] [_a-z0-9]*)} | # delimiter and a braced identifier
(?P<invalid>) # Other ill-formed delimiter exprs

)

URFBER—TIHIVRIR, 0, U{{var}HERZEREN, IUEAEFH—Tpattern:

import re
import string

class MyTemplate(string.Template):

delimiter = '{{'

pattern = re.compile(r'"'
\\{(7:
(7P<escaped>\{\{) |
(?P<named>[_a-z] [_a-z0-9]*)\}\}|
(?P<braced>[_a-z] [_a-z0-91*)\}\}|
(7P<invalid>)
)

"', re.VERBOSE re .DOTALL)

t = MyTemplate('''
{{{{
{{var}}

|||)

print 'MATCHES:', t.pattern.findall(t.template)
print 'SUBSTITUTED:', t.safe_substitute(var='replacement')

BlEnamedflbraced@—HY, PRTBEZEREE@ARLEFR. TEHRHI:

$ python string_template_newsyntax.py

MATCHES: [(I{{I, ||, ||, ||), (ll, 'var', ||’ ||>]
SUBSTITUTED:

{

replacement
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33.5 FEEERANEKL

LR EFEANRYE LR ERstringflunicodez(t, TSEFMPYY String Methods.

33.6 &%

e string

* PEP 292
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CHAPTER
THIRTYFOUR

PYMOTW: EXCEPTIONS

« B3R: exceptions
« BfY: excpetionstERE N T EEMMEENRRESDERNAEER.
e pythonhga: 1.5+

34.1 #R

PythonZRIF ZIF R B ENFRIEERFE—FHENFTE. MPython 1.5718, FIBEWREREER
ERXIERNFRE. MMPython 2.5, FRHENRESFH—"TDeprecationWarning, Xt
FERBERENSIFSEARRINRAPER.

34.2 B3

EAVERESASEIERD, SEXUDBERBSHEN. XHHERT BB 25, SENUFRXALRE
A, IUBYHRELNSERBRERNFE. KEDBERT, XLEXFSEASEENSIK.

34.2.1 BaseException
FrESENEX. STBENER str( BRGIDERENSHARAI—TSENTFRREN.
34.2.2 Exception

AESHETHNRAEFRENSENEE. FERAFBEXNRENZEREXceptionfEAESE.

34.2.3 StandardError
TEVEEPERNAEREIVESE.

34.2.4 ArithmeticError

HEAERTEIRAVESS .

34.2.5 LookupError

RITARBIR LRI EHVEIRGVESE .
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34.2.6 EnvironmentError

EPythonZHNNRAE (BIFRFE, NHRSG, FF)r-EoBRavES:E.

34.3 »EMN5IK

34.3.1 AssertionError

— 1 AssertionErrorBB—TMHEY assert BT3IL.

assert False, 'The assertion failed'

$ python exceptions_AssertionError_assert.py

Traceback (most recent call last):

File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_AssertionError_asse
assert False, 'The assertion failed'

AssertionError: The assertion failed

HIRIE unittest BIROR faillf() —1FERA.

import unittest
class AssertionExample(unittest.TestCase):
def test(self):
self .failUnless(False)

unittest.main()

$ python exceptions_AssertionError_unittest.py
F

FAIL: test (__main__.AssertionExample)

Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_AssertionError_un
self.failUnless(False)

AssertionError

Ran 1 test in 0.000s

FAILED (failures=1)

34.3.2 AttributeError

ESIA—TEMIN—TEBHERENZLEEIR, NSSIZAttributeError.
B, LBSIBE— 1T AEENEMELY:

class NoAttributes(object):
pass

o = NoAttributes()
print o.attribute
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$ python exceptions_AttributeError.py

Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_AttributeError.py
print o.attribute

AttributeError: 'NoAttributes' object has no attribute 'attribute'

FEZIMBH—TRIZEIE:
class MyClass(object):

Q@property
def attribute(self):
return 'This is the attribute value'

o = MyClass()
print o.attribute
o.attribute 'New value'

$ python exceptions_AttributeError_assignment.py

This is the attribute value

Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_AttributeError_as
o.attribute = 'New value'

AttributeError: can't set attribute

34.3.3 EOFError

YB—PAREBHRE, W input() K raw_input (), BEFREINRNESERSEIZEHTTEIEN, S5IK
EO;Erro rg®. MUFXHNGEE, W read), WRXHATE, NSEXHRELHRO—TTF
FeB.

while True:
data = raw_input('prompt:')
print 'READ:', data

$ echo hello | python PyMOTW/exceptions/exceptions_EOFError.py
prompt:READ: hello
prompt:Traceback (most recent call last):
File "PyMOTW/exceptions/exceptions_EOFError.py", line 13, in <module>
data = raw_input ('prompt:')
EQFError: EOF when reading a line

34.3.4 FloatingPointError

E3RAREEH (fpectl) BA, NMEHEIZRIEELEIFSIZFloatingPointError. B
FA:mod: fpectl FTEH --with-fpectl EImFEVARIFSS. fpectl EstdlibX#y <http://
docs.python.org/lib/module- fpectl. html>ORHZE(EH,

import math
import fpectl

print 'Control off:', math.exp(1000)
fpectl.turnon_sigfpe()
print 'Control on:', math.exp(1000)
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34.3.5 GeneratorExit

BAgeneratorfy close() 737A, NMftgeneratorAS|&GeneratorExit{&E.

def my_generator():
try:
for i in range(5):
print 'Yielding', i
yield i
except GeneratorExit:
print 'Exiting early'

g = my_generator()
print g.next()
g.close()

$ python exceptions_GeneratorExit.py
Yielding O

0

Exiting early

34.3.6 IOError
BMATRIBEMENS|IZIOError. A0, HWEBHIWMANXXGEARGEE.

f = open('/does/not/exist', 'r')

$ python exceptions_IOError.py

Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_IOError.py", line
f = open('/does/not/exist', 'r')

I0Error: [Errno 2] No such file or directory: '/does/not/exist'

34.3.7 ImportError

é’l—ﬂ’g’fﬂ&, REEROVRT, FEEWSIANSILZImportError. UTRE/fPTAES|AZImportEr-
rorgViEse.

1. E—TRRAEE.

import module_does_not_exist

$ python exceptions_ImportError_nomodule.py

Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_ImportError_nomod
import module_does_not_exist

ImportError: No module named module_does_not_exist

1. ENITT from X import Y, MXEROREFAEY, MISIKImportError.

from exceptions import MadeUpName
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$ python exceptions_ImportError_missingname.py

Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_ImportError_missi:
from exceptions import MadeUpName

ImportError: cannot import name MadeUpName

34.3.8 IndexError

WS |BHVEY TAREFRIYS|ZIndexError.

my_seq = [0, 1, 2]
print my_seq[3]

$ python exceptions_IndexError.py

Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_IndexError.py", 1
print my_seql[3]

IndexError: list index out of range

34.3.9 KeyError

EBUE, HB—TFHEPVRITEKBINSIAZKeyError.

d =4{'a:1, 'b':2}
print d['c']

$ python exceptions_KeyError.py

Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_KeyError.py", lin
print d['c']

KeyError: 'c'

KeyboardInterrupt

KeyboardInterrupt REERFIERCtri-C(HDelete) F—NIEHEZTHNERELLN. FX
LOBNFEARE, KeyboardInterruptEZ4KR 3T BaseException, MUBSLEEMFAAFRERX
ExceptionfNEBHENIBZ IR .

try:
print 'Press Return or Ctrl-C:',
ignored = raw_input()
except Exception, err:
print 'Caught exception:', err
except KeyboardInterrupt, err:
print 'Caught KeyboardInterrupt'
else:
print 'No exception'

R TR FCtr1-CS8KeyboardInterrupt®E.

$ python PyMOTW/exceptions/exceptions_KeyboardInterrupt.py
Press Return or Ctrl-C: ~CCaught KeyboardInterrupt

34.3. REHNSIR 157



PyMOTW 3744, KRA 1.4

34.3.10 MemoryError

WREFAT T AEHEBTRERE (FIE, BERFRFELXR) 6, Sl&MemoryError.
import itertools

# Try to create a MemoryError by allocating a lot of memory

1 =10
for i in range(3):
try:

for j in itertools.count(1):
print i, j
1.append('*"' (2#%30))
except MemoryError:
print '(error, discarding existing list)'

1 =0

$ python PyMOTW/exceptions/exceptions_MemoryError.py

01

02

03

python(13482) malloc: *** mmap(size=1073745920) failed (error code=12)
*** error: can't allocate region

**x* set a breakpoint in malloc_error_break to debug

(error, discarding existing list)

11

12

13

python(13482) malloc: *** mmap(size=1073745920) failed (error code=12)
*x* error: can't allocate region

*** set a breakpoint in malloc_error_break to debug

(error, discarding existing list)

21

22

23

python(13482) malloc: *** mmap(size=1073745920) failed (error code=12)
*xx error: can't allocate region

*x* set a breakpoint in malloc_error_break to debug

(error, discarding existing list)

34.3.11 NameError

ERESIBLRER TABEAENRS, NWSI&NameError. figl, —TAGFHENEESR.

def func():
print unknown_name

func ()

$ python exceptions_NameError.py
Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_NameError.py", li:
func()
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_NameError.py", li:
print unknown_name
NameError: global name 'unknown_name' is not defined
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34.3.12 NotImplementedError

;!;F@ES&E;‘%E_IL}@IENotImplementedError%*ﬁm #O , B8R THhEITHREETHE
ENX.

class BaseClass(object):
"""Defines the interface
def __init__(self):
super (BaseClass, self).__init__Q)
def do_something(self):
"""The wnterface, not implemented"""
raise NotImplementedError(self.__class__.__name__ '.do_something')

wmn

class SubClass(BaseClass):
"""Implementes the interface”"""
def do_something(self):
"""reglly does something"""
print self.__class__.__name__ ' doing something!'

SubClass () .do_something ()
BaseClass() .do_something()

$ python exceptions_NotImplementedError.py
SubClass doing something!
Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_NotImplementedErr
BaseClass() .do_something()
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_NotImplementedErr
raise NotImplementedError(self.__class__.__name__ + '.do_something')
NotImplementedError: BaseClass.do_something

34.3.13 OSError
OSError@N os 1EHRIRBHVEEIRSE, B—TRHEEXNRFROBIRIYSIA .

import os

for i in range(10):
print i, os.ttyname(i)

$ python exceptions_0SError.py
0
Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_0SError.py", line
print i, os.ttyname(i)
0SError: [Errno 25] Inappropriate ioctl for device

34.3.14 OverflowError

W NERIBIERIT TTSLBNREIN, SI&O0verflowError. KERASHFHEIEIINSREDZH
=a, RERES|IZMemoryError. SIR¥ENSELBRSIVELRD, FIUASHEIRE. T
BNBHERENSREIL IKEER,
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import sys

print 'Regular integer: (maxint=Ys)' sys.maxint
try:

i sys.maxint 3

print 'No overflow for ', type(i), 'i =', i
except OverflowError, err:

print 'Overflowed at ', i, err
print

print 'Long integer:'
for i in range(0, 100, 10):
print '%2d' i, 2L i

print
print 'Floating point values:'
try:
f 2.0#*i
for i in range(100):
print i, f
£ f 2

except OverflowError, err:
print 'Overflowed after ', f, err

$ python exceptions_0OverflowError.py
Regular integer: (maxint=2147483647)
No overflow for <type 'long'> i = 6442450941

Long integer:

01

10 1024

20 1048576

30 1073741824

40 1099511627776

50 1125899906842624

60 1152921504606846976

70 1180591620717411303424

80 1208925819614629174706176
90 1237940039285380274899124224

Floating point values:

0 1.23794003929e+27

1 1.53249554087e+54

2 2.34854258277e+108

3 5.5156522631e+216

Overflowed after 5.5156522631e+216 (34, 'Result too large')

34.3.15 ReferenceError

YfFEFA :mod: weakref RIEBIGRIELBIENALRBREINSREY, SI&ZReferenceError.

import gc
import weakref

class ExpensiveObject(object):
def __init__(self, name):
self .name name
def __del__(self):
print '(Deleting %s)' self
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obj = ExpensiveObject('obj')
p = weakref .proxy(obj)

print 'BEFORE:', p.name

obj None
print 'AFTER:', p.name

$ python exceptions_ReferenceError.py

BEFORE: obj
(Deleting <__main__.ExpensiveObject object at 0x844£f0>)
AFTER:

Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_ReferenceError.py
print 'AFTER:', p.name
ReferenceError: weakly-referenced object no longer exists

34.3.16 RuntimeError

RuntimeErrorfE R BEHERANRETRNKEIL. BERSIEHAZZESIZAXTRE, BR—
LRPAETRS.

34.3.17 StopIteration

LB—MERBTRG, BB next() J3/ASIZStoplteration. XTEREMRIANZER.

1=[0,1,2]
i=iter(1)
print i

print i.next()
print i.next()
print i.next()
print i.next()

$ python exceptions_StopIteration.py
<listiterator object at 0x808b0>
0
1
2
Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_StopIteration.py"
print i.next()
StopIteration

34.3.18 SyntaxError

DTS AITTREBRIVRILNS|&ZSyntaxError.  TRERASIA—THEIR, J@Mexec, | eval(
&L, SENBRHERDEIMANBE—SBISATERE.

try:
print eval('five times three')
except SyntaxError, err:
print 'Syntax error Y%s (%s-%s): %s' \
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(err.filename, err.lineno, err.offset, err.text)
print err

$ python exceptions_SyntaxError.py
Syntax error <string> (1-10): five times three
invalid syntax (<string>, line 1)

34.3.19 SystemError

RRBRRAFREER, FEBURNREIERIETN, SI&SystemError. SystemErrorOJfERTE
BREAEMbug, HFEZERSHBAEPE .

34.3.20 SystemExit

HiAAsys.exit ()BF, SI&ZSystemExit, MARBIENRE. FEFERWF try:finally LIBHREVSE
BCEETE, MUKRIBMRE (LB FONNNAER) HREE, AMmEkiRE .

34.3.21 TypeError
ERRERIERAING, SEMAXEARERIINRIARREN, SI&ZTypeError.

result ('tuple',) 'string'

$ python exceptions_TypeError.py
Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_TypeError.py", li:
result = ('tuple',) + 'string'
TypeError: can only concatenate tuple (not "str") to tuple

34.3.22 UnboundLocalError

UnboundLocalError@NameErrorfi—fh, £ NAMTSE.

def throws_global_name_error():
print unknown_global_name

def throws_unbound_local():
local_val local_val 1
print local_val

try:

throws_global_name_error()
except NameError, err:

print 'Global name error:', err

try:
throws_unbound_local()
except UnboundLocalError, err:

print 'Local name error:', err

£/GNameErrorflUnboundLocalBYXBIZREAEERHHE. BANETER' 'local_val' 'HIAE
RENVZED, FIUREBEAN— TN TER.
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$ python exceptions_UnboundLocalError.py
Global name error: global name 'unknown_global_name' is not defined
Local name error: local variable 'local_val' referenced before assignment

34.3.23 UnicodeError

UnicodeError@ValueErrorfdF2, H¥HIWMUnicode@@EI3|4&. UnicodeErrorEREMNF
2: UnicodeEncodeError, UnicodeDecodeErrorflUnicodeTranslateError.

34.3.24 ValueError

H—TMRYFEE—TEHRIFHBEZIFEIEN, SI&ZValueError.

print chr(1024)

$ python exceptions_ValueError.py
Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_ValueError.py", 1
print chr(1024)
ValueError: chr() arg not in range(256)

34.3.25 ZeroDivisionError

WOERN— T BREIRIENNDS6Y, S|&ZeroDivisionError.

print 1/0

$ python exceptions_ZeroDivisionError.py
Traceback (most recent call last):
File "/Users/dhellmann/Documents/PyMOTW/in_progress/exceptions/PyMOTW/exceptions/exceptions_ZeroDivisionError
print 1/0
ZeroDivisionError: integer division or modulo by zero

34.4 Warning3l%

RBE—LSEM%ME mod:warnings EROERA.

e Warning: FTEZESHEE.

* UserWarning: FrERBERAFPHBIIESEVERX.
 DeprecationWarning: FREARBRAEIFOVRIEL .

» PendingDeprecationWarning: FERRMEAHEEEROVRMEL.
» SyntaxWarning: FREESHEENRENL.

* RuntimeWarning: IZ{TENTEERERIFANSHAINES.

e FutureWarning: MNFESHENNEEELZEIIMITES.

e ImportWarning: SA—TERIVETEVELS .

* UnicodeWarning: >xFunicodeXARIOQJBVELS.
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34.5 &%

* exceptions
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CHAPTER
THIRTYFIVE

PYMOTW: ITERTOOLS

o f&EIR: itertools
- BNN: BAFSBBIINERRE
e pythonhRad: 2.3+

35.1 R

X MERDIZEHIREEEHF" ' lazy functional programming language'' Haskell 0 SML
E}%_@%ﬂﬁﬁ RIEHBENTREERNEEMERRE . EtiREIF—EURTENSHN
BFRLRA, EFERNKBTEENTERIRNRE. BFHERBESETHNRA =%,
;gufgﬁHB%?ET%EEZ%&Eﬁ%EWT?qJ . NERFERT UG/ DEIRI IR R YA Eth R EIBEIRF
VEIWER, MmiRSIERE.

MR E0IRISE2EMRfrom itertools import * S AitertoolsHy.

35.2 SHIDDENEE

chain() REBZTERSBIERNSE, BRROPMERESE, EFEMBESHERSHANS, MB&
tN2REFT—TE 8.

for i in chain([1, 2, 3], ['a', 'b', 'c']):
print i

$ python itertools_chain.py
1
2
3
a
b
c

izip() RERE—TEH T2 TERSN—TITAHENERES. EXUTFABERHzip(), REERO
HER—TIENESMAZ—TIIR.

for i in izip([1, 2, 3], ['a', 'b', 'c']):
print i
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$ python itertools_izip.py

(1, 'a")
(2, 'p")
3, 'c")

islice() RHROBVEHBERRE THRINENSRIERS ISREEHIN .
print 'Stop at 5:'

for i in islice(count(), 5):
print i

class count(__builtin__.object)
| count([firstval]) --> count object

|
| Return a count object whose .next() method returns consecutive
| integers starting from zero or, if specified, from firstval.

Stop at 5:

S W N = O

T OUERFIBIREs LiceiRFABRANSH: start, stopRlstep. startFlstepSHEOkaY.
print 'Start at 5, Stop at 10:'

for i in islice(count(), 5, 10):
print i

Start at 5, Stop at 10:

© 00N O O,

print 'By tens to 100:'
for i in islice(count(), 0, 100, 10):
print i

By tens to 100:
0
10
20
30
40
50
60
70
80
90

tee ) HRIFRO—LEFPPMRISAANRILEARES (RAIAN2) . EFUnix Eiitee TRBERIEXAE
&, tHMEREIBESEBRNREPHEHBESAZ—Tona X ERILEP.
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r = islice(count(), 5)
i1, i2 = tee(r)

for i in il:

print 'il:', i
for i in i2:
print 'i2:', i

$ python itertools_tee.py
i1: 0

il:
il:
il:
il:
i2:
i2:
i2:
i2:
i2:

D WOUNEFE, O D WN -

BH teeO FEOERSHZETHAN, FUMIAAFTERERRBOVENSE. WRIMER TRBHA
hEYE, FEVERSHASEXNNEVE:

r = islice(count(), 5)
i1, i2 = tee(x)

for i in r:
print 'r:', i
if i 1:
break

for i in i1l:

print 'il:', i
for i in i2:
print 'i2:', i

$ python itertools_tee_error.py
r: 0
r: 1
r: 2
il:
il:
i2:
i2:

S oW W

35.3 BN

imap () HRERE—TENEE, EREAT —TEHEARNEARSE LHRY, ROLR. EXUTFA
ERH nap() , RBABSHEETRNENBLEREHMELL (MAZEANoneERIEFTEITEN) -

ATENSE—THIFEH, lambdaRECRBENAEERL2:

print 'Doubles:'
for i in imap(lambda x:2*x, xrange(5)):
print i
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$ python itertools_imap.py
Doubles:
0

ww o N

AE_THIFTH, lambdaRHE2 T SHET, XM TSHIEMER THIUENEABZIHRE—TR
BEHATELERIVTA .

print 'Multiples:'
for i in imap(lambda x,y:(x, y, x*y), xrange(5), xrange(5,10)):
print '%d * %d = %d' 7 i

Multiples:
0x5=0
1*6=26
2 x7 =14
3 %8 =24
4 x 9 =36

starmap() BREEEMTF imap() , BREAMZTNERSPISTAN, BEBSTIDDRETER
BHREFENSHUMBELBGIRGIREL. inapO) HIRFIRERRIRAT (11, 12), startmapO Y
BREFERFAR O (*1) .

$ python itertools_starmap.py
0*x5=0
1*6=26
2 %7 =14
3 %8 =24
4 x 9 = 36

35.4 FAEHE

count () REORO—TARMFEELBHENENE. S—THIUBSHIEE, MAN0. ©EBE
Eiﬁ(@%%ﬁ%@%ﬁ xrange() , EREBHRHIERE). £ FENBIFP, ERBETFSHIIR
HERMELE.

for i in izip(count(1), ['a', 'b', 'c'l):
print i

$ python itertools_count.py

(1, 'a")
(2, 'b")
(3, 'c")

cycle) RERO—TAMESSHATINENE. BFEVRCEBTRNEARBOAS, UL
KANEHSRKING, ETURSHERAENARE. EFTENFIFEP, —TIHEEZERTE—EHE
HEHRG, BRLEIA.

i 0

for item in cycle(['a', 'b', 'c']):
i 1
if i 10:
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break
print (i, item)

$ python itertools_cycle.py
1, 'a"

(2, 'v")

@3, 'eh

4,
5, "
(6,
@,
(s,
o,

N S

6o oMaoce

r*?pe%j:() RECRO— T ERE~EMTEINERS. BHRXREHKEN, BRIFMIET timesSH
PR .

for i in repeat('over-and-over', 5):
print i

$ python itertools_repeat.py
over-and-over
over-and-over
over-and-over
over-and-over
over-and-over

%H’r@i&ﬁ%ﬁ@ﬁkﬂﬂﬂ%—ﬂ\@ﬁﬁw, ¥ repeat() M izip() T imap() BHAESEREHEIRIEEEH
By.

for i, s in izip(count(), repeat('over-and-over', 5)):
print i, s

python itertools_repeat_izip.py
over-and-over
over-and-over
over-and-over
over-and-over
over-and-over

B W NN O e

$ python itertools_repeat_imap.py
2*%0=0
2 x1=2
2% 2=4
2 %3 =26
2 x4 =238

35.5 JiE

dropwhile ) RIRE—THFHNfalseZBHVRINERSBPRIRTRIVENS. ERLBANE
HRBPHE—TH,; EFRFNfalseZBIIE—R, ROEHESPR THRAV.
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def should_drop(x):
print 'Testing:', x
return (x<1)

for i in dropwhile(should_drop, [ -1, 0, 1, 2, 3, 4, 1, -2 1):
print 'Yielding:', i

$ python itertools_dropwhile.py
Testing: -1

Testing: O
Testing: 1
Yielding:
Yielding:
Yielding:
Yielding:
Yielding:
Yielding: -2

=D WN -

# dropwhile() #RBVZ, tabkewhile() , BROMWZ—TIHRINENRSBPRENHRERD
truedIIMBYIL S .

def should_take(x):
print 'Testing:', x
return (x<2)

for i in takewhile(should_take, [ -1, 0, 1, 2, 3, 4, 1, 2 1):
print 'Yielding:', i

$ python itertools_takewhile.py
Testing: -1

Yielding: -1

Testing: O

Yielding: O

Testing: 1

Yielding: 1

Testing: 2

ifilter O ROBVZBEHESEMTHIIIRIANERE filter 0 , EREELNHRECROt ruely
BB, EARETF dropwhile ) BVRE TIRALERLEZBIFH TUHAY.

def check_item(x):
print 'Testing:', x
return (x<1)

for i in ifilter(check_item, [ -1, 0, 1, 2, 3, 4, 1, -2 1):
print 'Yielding:', i

$ python itertools_ifilter.py
Testing: -1

Yielding: -1

Testing: O

Yielding: O

Testing:
Testing:
Testing:
Testing:
Testing:

W N R
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Testing: -2
Yielding: -2

A ifilter ) RFMBREVZ, ifilterfalse() REO—TEZSHLLMXRELERE falseBVREYIE
2s.

def check_item(x):
print 'Testing:', x
return (x<1)

for i in ifilterfalse(check_item, [ -1, O, 1, 2, 3, 4, 1, -2 ]1):
print 'Yielding:', i

$ python itertools_ifilterfalse.py Testing: -1
Testing: O
Testing: 1
Yielding: 1
Testing: 2
Yielding: 2
Testing: 3
Yielding: 3
Testing: 4
Yielding: 4
Testing: 1
Yielding: 1
Testing: -2

35.6 ALE

groupby O HRFLRE— =4 Rkey# T OEGHMERSHNANSES.
TEORIFREFIFEEN, EREEHEF—TSTHERBER ERTOA.

from itertools import
from operator import itemgetter

d dict(a=1, b=2, c=1, d=2, e=1, £=2, g=3)

di = sorted(d.iteritems(), key=itemgetter(1))

for k, g in groupby(di, key=itemgetter(1)):
print k, map(itemgetter(0), g)

$ python itertools_groupby.py
1 [ta', 'c', 'e']

2 ['b', 'd', '£']

3 ['g'l]

TE—TESHRNPIFRETNEETF-LEEIERNEHITOBEN. ERT, AANBIFTRZIRX
BF#ITHE, SHERTUSEITHRNDASERT !

class Point:
def __init__(self, x, y):
self .x X
self.y =y

def __repr__(self):
return 'Point(%s, %s)' (self .x, self.y)
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def __cmp__(self, other):
return cmp((self.x, self.y), (other.x, other.y)) ##

# Create a dataset of Point instances

data = list(imap(Point, cycle(islice(count(), 3)), islice(count(), 10),))

print 'Data:', data
print

# Try to group the unsorted data based on X values
print 'Grouped, unsorted:'
for k, g in groupby(data, lambda o0:0.x):
print k, list(g)
print

# Sort the data
data.sort()

print 'Sorted:', data
print

# Group the sorted data based on X walues

print 'Grouped, sorted:'

for k, g in groupby(data, lambda 0:0.x):
print k, list(g)

print

$ python itertools_groupby_seq.py

Data: [Point(0, 0), Point(1, 1), Point(2, 2), Point(0, 3),
Point(1, 4), Point(2, 5), Point(0, 6), Point(1, 7),
Point (2, 8), Point(0, 9)]

Grouped, unsorted:
[Point (0, 0)]
[Point (1, 1)]
[Point (2, 2)]
[Point (0, 3)]
[Point (1, 4)]
[Point (2, 5)]
[Point (0, 6)]
[Point (1, 7)]
[Point (2, 8)]
[Point (0, 9)]

ONHFH ONFONFRO

Sorted: [Point(0, 0), Point(0, 3), Point(0, 6), Point(0, 9),
Point(1, 1), Point(1, 4), Point(1, 7), Point(2, 2),
Point (2, 5), Point(2, 8)]

Grouped, sorted:
0 [Point(0, 0), Point(0, 3), Point(0, 6), Point(0, 9)]

1 [Point(1, 1), Point(1, 4), Point(1, 7)]
2 [Point(2, 2), Point(2, 5), Point(2, 8)]

35.7 &

e The Standard ML Basis Library

¢ Definition of Haskell and the Standard Libraries
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CHAPTER
THIRTYSIX

PYMOTW: ZIPFILE

o {&EHR. zipfile
- BfY: XEZIPRSZRN.
e pythonhigas: 1.6+

zipfiletRREERSRANEZI PRSI .

36.1 BB

zipfil eBRASZIGHNNCHRE DR ZIPNH, I KT 4GBIERZIP64Y REVZIPIH .

36.2 MIXZIPIZIH

is_zipfile() RERO—TH/RE, HEHEENNHREE—THBREVZIPIH.

import zipfile

for filename in [ 'README.txt', 'example.zip', 'bad_example.zip', 'notthere.zip' ]:
print '%20s %s' (filename, zipfile.is_zipfile(filename))

AR WRENHARBE, is_zipfile() RE@False.

$ python zipfile_is_zipfile.py
README. txt False

example.zip True
bad_example.zip False
notthere.zip False

36.3 MZIPEFHHhisERITEURE

gﬁﬁ ZipFileXREEMEZIPHHS, EXHAINEEEOEREEESTHAEEPINAREEXEENRE

{EF namelist() HREEIMBEHPMENHNEZT.

import zipfile

zf = zipfile.ZipFile('example.zip', 'r')
print zf.namelist()
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RONEFEABT2TIFFRIIR.

$ python zipfile_namelist.py
['README.txt']

KM, SFIRIABFEPIBES[ON—/NED, EM infolist) WP getinfoO) JIEFKILEIF
BASHETETEE.

import datetime
import zipfile

def print_info(archive_name):

zf = zipfile.ZipFile(archive_name)

for info in zf.infolist():
print info.filename
print '\tComment:\t', info.comment
print '\tModified:\t', datetime.datetime(+info.date_time)
print '\tSystem:\t\t', info.create_system, '(0 = Windows, 3 = Unix)'
print '\tZIP version:\t', info.create_version
print '\tCompressed:\t', info.compress_size, 'bytes'
print '\tUncompressed:\t', info.file_size, 'bytes'
print

if __name__ ' __main__"':
print_info('example.zip')

PR XILEIEN—LERIN, EEINARE, BRFESMITRZIPIHRIFH LN PKZIPNATRE
AR ERR A B FREIRS .

$ python zipfile_infolist.py
README. txt
Comment :
Modified: 2007-12-16 10:08:52
System: 3 (0 = Windows, 3 = Unix)
ZIP version: 23
Compressed: 63 bytes
Uncompressed: 75 bytes

WRIRELAE T FHPISHNEBF, RMETREE getinfoO) THERF/EMZipInfoXR.
import zipfile

zf = zipfile.ZipFile('example.zip')
for filename in [ 'README.txt', 'motthere.txt' ]:
try:
info = zf.getinfo(filename)
except KeyError:
print 'ERROR: Did not find ¥%s in zip file' filename
else:
print 'Ys is ’%d bytes' (info.filename, info.file_size)

WNRGHPINEDTEARBEAE, getinfo() EEFTE—"TKeyError.

$ python zipfile_getinfo.py
README.txt is 75 bytes
ERROR: Did not find notthere.txt in zip file
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36.4 MZIPEERDIZENH

NI ILOEREHFEVETE, B read) 757&, HRIZMRNZFEREE.
import zipfile

zf = zipfile.ZipFile('example.zip')
for filename in [ 'README.txt', 'motthere.txt' ]:
try:
data = zf.read(filename)
except KeyError:
print 'ERROR: Did not find ¥%s in zip file' filename
else:
print filename, ':'
print repr(data)
print

B, HIESBSNREYS.
$ python zipfile_read.py
README. txt :

'The examples for the zipfile module use this file and example.zip as data.\n'

ERROR: Did not find notthere.txt in zip file

36.5 BIER—1HBEHRE

NTBIR—THEMEZE, N'w B BRI ZipFileNR. MEDTHIMBXHSRER, FHi8

PSR, BA write ) AT UEREEPIEINGE.

from zipfile_infolist import print_info
import zipfile

print 'creating archive'
zf = zipfile.ZipFile('zipfile write.zip', mode='w')
try:
print 'adding README.txt'
zf .write ('README. txt')
finally:
print 'closing'
zf .close()

print
print_info('zipfile_write.zip')

FINBS T, RO ARSRIEYE:

$ python zipfile_write.py
creating archive

adding README.txt

closing

README. txt
Comment :
Modified: 2007-12-16 10:08:50
System: 3 (0 = Windows, 3 = Unix)
ZIP version: 20

36.4. MZIP#4RPIZEI4
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Compressed: 75 bytes
Uncompressed: 75 bytes

zUibiERIBHEEYEINEE. WRz1ib2YFEY, {REEFAzipfile.ZIP DEFLATEDX T AN EE

THRREEEEN. MANELEENNzipfile. ZIP_STORED.

from zipfile_infolist import print_info
import zipfile
try:

import zlib

compression = zipfile.ZIP_DEFLATED
except:

compression = zipfile.ZIP_STORED

modes { zipfile.ZIP_DEFLATED: 'deflated',
zipfile.ZIP_STORED: 'stored',

print 'creating archive'
zf zipfile.ZipFile('zipfile_write_compression.zip', mode='w')
try:

print 'adding README.txt with compression mode', modes[compression]

zf .write ('README.txt', compress_type=compression)
finally:

print 'closing'

zf .close()

print
print_info('zipfile_write_compression.zip')

XR, VIREOPEVSFRELES

$ python zipfile_write_compression.py creating archive
adding README.txt with compression mode deflated
closing

README. txt
Comment :
Modified: 2007-12-16 10:08:50
System: 3 (0 = Windows, 3 = Unix)
ZIP version: 20
Compressed: 63 bytes
Uncompressed: 75 bytes

36.6 EASENTFTEHMRAS

fidarcnameS s virte) YURBSRE—TXHRIDFIERDP, BipdF~

from zipfile_infolist import print_info
import zipfile

zf = zipfile.ZipFile('zipfile_write_arcname.zip', mode='w')
try:

zf .write('README.txt', arcname='NOT_README.txt')
finally:

zf .close()
print_info('zipfile_write_arcname.zip')

RERRIEI .
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AHEED, FOVHSBERRENNHS.

$ python zipfile_write_arcname.py
NOT_README. txt
Comment :
Modified: 2007-12-16 10:08:50
System: 3 (0 = Windows, 3 = Unix)
ZIP version: 20
Compressed: 75 bytes
Uncompressed: 75 bytes

36.7 MIRMIENF EE&IE

BiYR, BILERAESRENEHNVHEEEEARZIPEEPHEENEREY, MASELITIEXLE
?EEJ\E'J—’I\SZEEEP, BEXTIERINRIZIPERD, RIUERwritestr () REUGFHEFTTR
BEEBAIMSED.

from zipfile_infolist import print_info
import zipfile

msg 'This data did not exist in a file before being added to the ZIP file'
zf zipfile.ZipFile('zipfile writestr.zip',

mode="'w"',
compression=zipfile.ZIP_DEFLATED,
)
try:
zf .writestr('from_string.txt', msg)
finally:
zf .close()

print_info('zipfile_writestr.zip')

zf zipfile.ZipFile('zipfile_writestr.zip', 'r')
print zf.read('from_string.txt')

sy, FHEZipFiled{ERcompressSHREM EUIE, B writestrO AP ARIFLZSE.

$ python zipfile_writestr.py
from_string.txt
Comment :
Modified: 2007-12-16 11:38:14
System: 3 (0 = Windows, 3 = Unix)
ZIP version: 20
Compressed: 62 bytes
Uncompressed: 68 bytes

This data did not exist in a file before being added to the ZIP file

36.8 B ZipInfoSEHIEA

MINBR T, SMEREPNAXEFEFFEN, F2UHEBHEH. IEA writestr () 5K
i, BFEREE—TZipInfoBIEE, LIRS TIENBRNBINEE X THIE.

import time
import zipfile
from zipfile_infolist import print_info
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msg 'This data did not exist in a file before being added to the ZIP file'
zf zipfile.ZipFile('zipfile _writestr_zipinfo.zip', mode='w',)
try:
info zipfile.ZipInfo('from_string.txt', date_time=time.localtime(time.time()),)
info.compress_type=zipfile.ZIP_DEFLATED
info.comment='Remarks go here'
info.create_system=0
zf .writestr(info, msg)
finally:
zf .close()

print_info('zipfile_writestr_zipinfo.zip')

5

EXTBIFD, BUSHOIENZSEINE. E4EEHIE, Wcreate systemfEN0. WERT VL.

$ python zipfile_writestr_zipinfo.pyfrom_string.txt
Comment: Remarks go here
Modified: 2007-12-16 11:44:14
System: 0 (0 = Windows, 3 = Unix)
ZIP version: 20
Compressed: 62 bytes
Uncompressed: 68 bytes

36.9 BN

BRI BIB—THIMEREZIN, BYUEINEERELBI— T XEFE—TIEXH (a.exe, BFEE
) RIS — TN . (EREL o IS UEEND.

from zipfile_infolist import print_info
import zipfile

print 'creating archive'
zf = zipfile.ZipFile('zipfile_append.zip', mode='w")
try:
zf .write ('README. txt')
finally:
zf .close()

print
print_info('zipfile_append.zip')

print 'appending to the archive'
zf = zipfile.ZipFile('zipfile_append.zip', mode='a')
try:

zf write ('README.txt', arcname='README2.txt')
finally:

zf .close()

print
print_info('zipfile_append.zip')

EREEE2TN:

$ python zipfile_append.py
creating archive

README. txt
Comment :
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Modified: 2007-12-16 10:08:50
System: 3 (0 = Windows, 3 = Unix)
ZIP version: 20

Compressed: 75 bytes
Uncompressed: 75 bytes

appending to the archive

README. txt
Comment :
Modified: 2007-12-16 10:08:50
System: 3 (0 = Windows, 3 = Unix)
ZIP version: 20
Compressed: 75 bytes
Uncompressed: 75 bytes

README2. txt
Comment :
Modified: 2007-12-16 10:08:50
System: 3 (0 = Windows, 3 = Unix)
ZIP version: 20
Compressed: 75 bytes
Uncompressed: 75 bytes

36.10 Python ZIP#4sE

WREHEBEIMAEsys.pathth, Python 2.3RUGHRAIEBENMNZIPRIZERISIALZLR. &
A zpfile.PyZipFileTUME—TERKESEXMWAZE.  SIREMERMISE writepy O
0, PyZipFileMBEERI K. pyXH, HEBXEKXH .pyo H .pyc MABRBEDP. WR
REEABE, WER—T. pycXt, FREINAZRRERD.

import sys
import zipfile

if __name__ __main__
zf = zipfile.PyZipFile('zipfile_pyzipfile.zip', mode='w') ## Y
try:

zf .debug 3

print 'Adding python files'

zf .writepy('."')
finally:

zf .close()

for name in zf .namelist():

print name

print

sys.path.insert(0, 'zipfile_pyzipfile.zip')

import zipfile_pyzipfile

print 'Imported from:', zipfile_pyzipfile.__file__

WG EPyZipFilefEdebug=3, FhEUE T verbose debugging, XTEMFEF—T.py ot
gEZT.

$ python zipfile_pyzipfile.py
Adding python files

Adding package in . as .
Compiling ./__init__.py
Adding ./__init__.pyc
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Compiling ./zipfile_append.py

Adding ./zipfile_append.pyc
Compiling ./zipfile_getinfo.py
Adding ./zipfile_getinfo.pyc
Compiling ./zipfile_infolist.py
Adding ./zipfile_infolist.pyc
Compiling ./zipfile_is_zipfile.py
Adding ./zipfile_is_zipfile.pyc
Compiling ./zipfile_namelist.py
Adding ./zipfile_namelist.pyc
Compiling ./zipfile_printdir.py
Adding ./zipfile_printdir.pyc
Compiling ./zipfile_pyzipfile.py
Adding ./zipfile_pyzipfile.pyc
Compiling ./zipfile_read.py

Adding ./zipfile_read.pyc

Compiling ./zipfile_write.py

Adding ./zipfile_write.pyc

Compiling ./zipfile_write_arcname.py
Adding ./zipfile_write_arcname.pyc
Compiling ./zipfile_write_compression.py
Adding ./zipfile_write_compression.pyc
Compiling ./zipfile_writestr.py
Adding ./zipfile_writestr.pyc
Compiling ./zipfile_writestr_zipinfo.py
Adding ./zipfile_writestr_zipinfo.pyc
__init__.pyc

zipfile_append.pyc
zipfile_getinfo.pyc
zipfile_infolist.pyc
zipfile_is_zipfile.pyc
zipfile_namelist.pyc
zipfile_printdir.pyc
zipfile_pyzipfile.pyc
zipfile_read.pyc

zipfile_write.pyc
zipfile_write_arcname.pyc
zipfile_write_compression.pyc
zipfile_writestr.pyc
zipfile_writestr_zipinfo.pyc

Imported from: zipfile_pyzipfile.zip/zipfile_pyzipfile.pyc

36.11 &%

e PKZIP Application Note

e zipimport module
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CHAPTER
THIRTYSEVEN

PYMOTW: BASEHTTPSERVER

* 1&iR: BaseHTTPServer
o BnY:  REIHIwebARFZEVERE.
* pythonfRA&: 1.4+

BaseHTTPServerigih 81F 3 sLuZta N EARHIwe bR $Z230VE .

37.1 &R

BaseHTTPServer{# SocketServer MEVENRGIZBHTTPIRSZEAZE, HTTPServerglDUREE
A, BRHEDPHIBaseHTTPRequestHandlerE2 MY BEMIBSIMINTTE (IGET, POSTE) .

37.2 ERNGETIERAIF

SCIR do METHOD() FETLILHVRENERESIFHTTPSE, XBHIMETHODBEEEMHTTPI AR
2. AE0, do_GET(O), do_POST() ZFH. ATRF—N, XELTTHERSSEH. BT EKRNEIBNSH
?&FaseHTTPRequestHandlerﬁ:’é*ﬁ, REBRERE—TIHBHESDP, XFRIURSEMAER
eil.

;ﬁgﬁﬂgql, BRGENZRIHEATUTRE— TN NREE iR, —ENEEESIINNYR
REFRY.

from BaseHTTPServer import BaseHTTPRequestHandler
import urlparse

class GetHandler (BaseHTTPRequestHandler) :

def do_GET(self):
parsed_path = urlparse.urlparse(self.path)

message ‘\n'.join([
'CLIENT VALUES:',
'client_address=%s (%s)' (self.client_address, self.address_string()),
'command=%s"' self.command,

'path=Ys' self .path,

'real path=ys' parsed_path.path,

'query=/s' parsed_path.query,
'request_version=ys' self .request_version,
L)

'SERVER VALUES:',

'server_version=%s' self .server_version,
'sys_version=Ys' self.sys_version,
'protocol_version=ys' self .protocol_version,

[N
>
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1D)

self .send_response (200)
self.end_headers()

self .wfile.write(message)

return

HRIEMBAEGBEMEAR self. wfiletP, EXPHAEBNRIVTE TENANsocket. TN
NREFEE—NINAE, BIL&Eself.send response()FiRE. WRIEAT— MR (W0
404, 501%F), ILANNNRINBRESSHESEHERELD, NE, REFERBRBRERER.

ERFBBPZTERLENSR, B TERCENRIEELEHTTPServe ridisEs.

if __name__ __main__
from BaseHTTPServer import HTTPServer

server HTTPServer (('localhost', 8080), GetHandler)
print 'Starting server, use <Ctrl-C> to stop'

server.serve_forever ()

T RBEIRSSES

$ python BaseHTTPServer_GET.py
Starting server, use <Ctrl-C> to stop

EFI—RimeP, ERcurliha:

$ curl -i http://localhost:8080/7foo=barHTTP/1.0 200 OK
Server: BaseHTTP/0.3 Python/2.5.1
Date: Sun, 09 Dec 2007 16:00:34 GMT

CLIENT VALUES:

client_address=('127.0.0.1', 51275) (localhost)
command=GET

path=/7foo=bar

real path=/

query=foo=bar

request_version=HTTP/1.1

SERVER VALUES:
server_version=BaseHTTP/0.3
sys_version=Python/2.5.1
protocol_version=HTTP/1.0

37.3 LIERHE

HTTPServer@SocketServer.TCPServerfi— P EEFE. ERNEAILENHIZERVIESK.
BN ARIENZ#IE, TLUFASocketServe rddf IS EHVEALEROIE— T,

from BaseHTTPServer import HTTPServer, BaseHTTPRequestHandler
from SocketServer import ThreadingMixIn
import threading

class Handler(BaseHTTPRequestHandler) :
def do_GET(self):

self.send_response (200)
self.end_headers()
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message = threading.currentThread() .getName() ## threading
self .wfile.write(message)

self .wfile.write('\n')

return

class ThreadedHTTPServer(ThreadingMixIn, HTTPServer) :
"""Handle requests in a separate thread."""

if __name__ '__main__"':

server ThreadedHTTPServer (('localhost', 8080), Handler)

print 'Starting server, use <Ctrl-C> to stop'

server .serve_forever ()

FRIE—TEKILRNIHE, —THNAEIHESREERLET:

$ curl http://localhost:8080/
Thread-1
$ curl http://localhost:8080/
Thread-2
$ curl http://localhost:8080/
Thread-3

WRIL FEBThreadingMixInmForkingMixIn, tHAMKERLNER, BEEESERATH
ITHHEMARKIE.

37.4 POST

ZRPOSTIERBEZ— VI IE, BRERERSNBNBTREEIE. col ERRETRTHET
REPMFieldStorage, REFR NRHIEAIVAAIET .

from BaseHTTPServer import BaseHTTPRequestHandler
import cgi

class PostHandler (BaseHTTPRequestHandler) :

def do_POST(self):
# Parse the form data posted
form = cgi.FieldStorage(
fp=self .rfile,
headers=self headers,
environ={'REQUEST_METHOD': 'POST',

'CONTENT_TYPE' :self .headers['Content-Type'l,

b

# Begin the response

self.send_response (200)

self.end_headers()

self .wfile.write('Client: %s\n' str(self.client_address))
self .wfile.write('Path: %s\n' self .path)

self .wfile.write('Form data:\n')

# Echo back information about what was posted in the form
for field in form.keys():
field_item = form[field]
if field_item.filename:
# The field contains an uploaded file
file_data = field_item.file.read()
file_len = len(file_data)
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del file_data

self .wfile.write('\tUploaded %s (%d bytes)\n'

else:
# Regular form value

self .wfile.write('\t%s=V%s\n'

return

if __name_ ' __main__"':

from BaseHTTPServer import HTTPServer

server HTTPServer (('localhost', 8080), PostHandler)

print 'Starting server, use <Ctrl-C> to stop'

server.serve_forever ()

BREAcurl, HEMNIUBSREHE,

(field, file_len))

(field, form[field] .value))

E B85 IPOSTIS I A& 3. RENSH, -F

datafile=@BaseHTTPServer GET.py, ¥X#BaseHTTPServer GET.pyBIRAB A, MME

ROMNRBMEI T XHHIE.

$ curl http://localhost:8080/ -F name=dhellmann -F foo=bar -F datafile=0@BaseHTTPServer_GET.py

Client: ('127.0.0.1', 51128)
Path: /
Form data:
name=dhellmann
foo=bar
Uploaded datafile (2222 bytes)

37.5 Errors

BIRLIBILUER send_error ) /555, BEMNERLTSEIERABUR—TTERNERER,
MBLMSPIRERBTIMANR (BI5X, KRS, BN .

from BaseHTTPServer import BaseHTTPRequestHandler

class ErrorHandler (BaseHTTPRequestHandler):

def do_GET(self):
self.send_error(404)
return

if name '__main__":

from BaseHTTPServer import HTTPServer

server HTTPServer (('localhost', 8080), ErrorHandler)

print 'Starting server, use <Ctrl-C> to stop'

server.serve_forever()

AEXMERT, —HRO404851R.

$ curl -i http://localhost:8080/
HTTP/1.0 404 Not Found

Server: BaseHTTP/0.3 Python/2.5.1
Date: Sun, 09 Dec 2007 15:49:44 GMT
Content-Type: text/html

Connection: close

<head>

<title>Error response</title>
</head>

<body>

<h1>Error response</h1>
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<p>Error code 404.

<p>Message: Not Found.

<p>Error code explanation: 404 = Nothing matches the given URI.
</body>
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CHAPTER
THIRTYEIGHT

o #&R: pprint
- BiN: BFENGENEREE
e pythonhga: 1.4+

pprint&RILREVEIEH RS ENIE .

38.1 R

PYMOTW: PPRINT

pprint&RPEAEVETVL T UZR— MBIV ERINVEREE, XIMSTBIIWETSEET, XBRS
E. BERGE—TROR, BURELVLE, ADSSTHENNIEREHRR.

XEHFIF LK Fpprint_data. pyX A, ©EE:

data [ i, { ra':'A",
'b':'B!

50 0 oo
T aTMEHO QW

b
for i in xrange(3)

]

38.2 HitH

ERX MERIRB B NZEER pprint O RE.

IAfIsys.stdout ).

from pprint import pprint
from pprint_data import data

print 'PRINT:'
print data
print

print 'PPRINT:'
pprint(data)

ERTUIRINRFHENSHBE NBIEIERP (FK
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$ python pprint_pprint.py
PRINT:
[(0’ {|a|: 'A', e ICI, ' IBI’ 'e': 'E', q': 'D', |g|: 'G',

PPRINT:

[(o,

{'a': 'A',
'p': 'B',
'c': 'C',
'd': 'D',
'e': 'E',
'f': 'F',
'g': 'G',
'h': 'H'}),
(1,

{'a': 'A',
'p': 'B',
'c': 'C',
'd': 'D',
'e': 'E',
'f': 'F',
'g': 'G',
m: H'D),
(2,

{'a': 'A',
'p': 'B',
'c': 'C',
'd': 'D',
'e': 'E',
'f': 'F',
'g': 'G',
m': 'H'D]

38.3 BI\E

WRIRFERE—THIBEN, BABREBREAZRP (EW,
pformat () RAFBE—DIFBIEBIEEMMREL.

import logging
from pprint import pformat
from pprint_data import data

logging.basicConfig(level=logging.DEBUG,
format='%(asctime)s %(levelname)-8s J(message)s',

)

logging.debug('Logging pformatted data')
logging.debug(pformat (data))

$ python pprint_pformat.py
2007-10-21 18:10:32,881 DEBUG Logging pformatted data
2007-10-21 18:10:32,884 DEBUG [(0,

{Ial: 'A',
'b': 'B!
'c': 'C',
'd': 'D',
le': 'E!

'f': 'F', 'h': 'H'}), (1, {lal:

RITEREE), RIUER
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'f': 'F',
'g': 'G',
'h': 'H'}),
1,

{'a': 'A',
'b': 'B',
'c': 'C',
'd': 'D',
'e': 'E',
'f': 'F',
'g': 'G',
'h': 'H'}),
(2,

{'a': 'A',
'p': 'B',
'c': 'C',
'd': 'D',
'e': 'E',
'f': 'F',
'g': 'G',
m' H'D)]

38.4 Hfth3s

pprint ) PERAFEIEIPrettyPrinter X IIFEENE, FHRBABENED, EXNT __repr__
T35

from pprint import pprint

class node(object):
def __init__(self, name, contents=[]):
self .name name
self.contents contents[:]

def __repr__(self):
return 'node(' repr(self .name) v, repr(self.contents) DR

trees [ node('node-1'),
node('node-2', [ node('node-2-1')]),
node('node-3', [ node('node-3-1')]),
]
pprint (trees)

$ python pprint_arbitrary_object.py
[node('node-1', [1),

node('node-2', [node('node-2-1', [1)1),
node('node-3', [node('node-3-1', [1)]1)]

38.5 &4

BIEIE TR —TIERRIS RIS IB®RERR, BRI <Recursion on typename with
id=number>. fI0:

local_data [ 'a', 'b', 1, 2]
local_data.append(local_data)

38.4. Hfth3k 189



PyMOTW 3744, KRA 1.4

print 'id(local_data) =>', id(local_data)
pprint (local_data)

$ python pprint_recursion.py
id(local_data) => 486936
['a', 'b', 1, 2, <Recursion on list with id=486936>]

38.6 PREIERERIL

NFF—TRERNEIBLEY, (RIEARRALAENET . WIURRTDAGTIMITLEE, HER
BV XABERMMERS], HERTEFZEER. EXPRERT, EEdepthSHIRHITRE
RS ETVRE .

from pprint import pprint
from pprint_data import data

pprint(data, depth=1)

$ python pprint_depth.py
[, {...1, , {...», @, {...D]

38.7 BHMLEEE

BIABME LA TRERS05. 8F pprint() PAIwidthSHIUBBRNAELTEE .

from pprint import pprint
from pprint_data import data

for d in data:
for ¢ in 'defgh':
del d[1][c]

for width in [ 80, 20, 5 ]:
print 'WIDTH =', width
pprint(data, width=width)
print

AR BwidthiREXORKNMAES R BB IVEEE, TREASKREN. WRELITHEY
BEN, EASRERER.

$ python pprint_width.py
WIDTH = 80

[(0, {ta': 'A', 'b': 'B', 'c': 'C'}),
(1, {'a': '"A", 'b': 'B', 'c': 'C'}),
(2, {'a': 'A', 'p': 'B', 'c': 'C'}H)]

WIDTH = 20
[(o,
{'a': 'A',
'b': 'BY,
ICI: ICI}),
a,

{'a': 'A',
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'b': 'BY,
'c': 'C'}),
(2,

a's A",
'b': 'B',

'c': 'C'P]

WIDTH = 5
[(o,
{lal: A

'b': 'BY,
'c': 'C'}H),
1,

{'a': 'A',
'b': 'B',

'c': 'C'}),
(2,

{'a': 'A",
'b': B,

'C'I ICI})]
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CHAPTER
THIRTYNINE

PYMOTW: SOCKETSERVER

o 1&ik: SocketServer
- BEY: CIEMEARSSES.
e pythonfRa: 1.4+

SocketServeriZR2—THFCIEMEARSZI[EVEL. IBEETRETCP, UDP, Unixi#mRAUnix
HUBIRINVEARRFSTIFLIZIIHIZER S, XK TFEANNABR.

39.1 R

SocketServerfRRTE X T RIBRDMLEIEK (RSB B RKCIBNSEEERNESKTTR) L. B
HIY—TRO%X, YUHLEMIERSSEREENTETEKERIRIIAZTHIE .

WB—MEREE I server (fR5B28) XM request handler (iERAMIR) EHFFkR. RB[BALE
BEEE (WFE—Tsocket, EZEEEE), MERVEEWLE "hi)' 'SE (BEREINEEH
LM, ROFIBLEEFIR) . XIPMESNRDRIKE, TF2ZERT, (RIUBSMHBEITURIE
HEVER— T BNRSERE, HZEH— T HSHEPRESENERLEE.

39.2 fRS53BRE

frSocketServerfZRPE X T5fAREBIARFSZEEXE. BaseServerNEN TAPI, BEEHEEFILE
ZIEUARBEEZFER. TCPServer{ERATCP/IP sockets3ki@{S. UDPServer{EREIEIR
sockets. UnixStreamServerflUnixDatagramServerffUnix-domain sockets, XX
UnixF&LETA.

39.3 [RS3BEIHR

ME—TIRBBXNR, BERBLE—THRIMEREBEUFR—TIERBIRE (RFEXH) . WUARTAR
VEAR 3280V BIRIFT{ERMYsocketik. MWHTMUSZE socketiEERIAY.

—B—THIRSBB[BUREELAIY, fFA handle_request ) HFE serve_forever ) FRALEIERK.
serve_forever ) JIABBNAE—TESBEAPAA handle_request ), FTUNRIRFBEAERSS

SBOEMEMBHBIR, HBEA select O HBMBTAEIRFZEEBIsockets, RIAIRIIIAMA
handle_request(). TUEBTEAIGIF.

39.4 SCH—ERS538

WRITBOE—TRSEEE, TREESERNENEFHGREHETE NINEKAIEE. WRIFREHRE
YRINESR, ROIUEFEBaseServerHaEEFHDEHR L5
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verify request(request, client address) - RETrueXfIBiEkR, HEFalseR®RRRLE
ETEK. i, RETRUEEMN—TIPEEREK, BRIUIREEZEMELRFimHaRSES .

process request(request, client address) - ER@EEVEAfinish request ()XFEmME
IRL{E. BEHEMIRE—TMIINEEIHE, FRSERER(WT).

finish request(request, client address) - (FRTERZ[BEITIETEHVERBIB—TEK
MBS, HARIEKRANIERAY handle ) SRAMEBIEK.

39.5 iBRWEE

BRAIBE T KD IVESRANERNRENTUIE. WIBENIZE socket EEBY protocol
(BU80, HTTPZEXML-RPC). BERLEBEMNBANHE@EPZESEXR, LB, #5O0—7
response. B NEHBTEIUKES.

setup() - EH—TIERLIEE. fEStreamRequestHandlerd, Blal, setupO FFEBIBR—T
EHNRAFEEFIE Asocket .

handle() - RSEPRLEBIERIVIVE. FRATRIREVIER, EBEHIEBHALX—Tresponse.
finish() - BkRfEsetup () PEIEHIFTEREA.
HERZBERT, IRILUERREhandle()BERT .

39.6 EchofflF

EXMEIFE, UBINET—XE8EMserver/requestMEXNSR, BANESTCPIERE, FHISEWH
FIBROEEFiR. BIFRBP, E—SERHEEMVEAER EchoRequestHandler.handle (), BEE
KLEH RBRNEEFBEA T BEIaAR IEm B R SR AR N NTING .

import logging
import sys
import SocketServer

logging.basicConfig(level=logging.DEBUG,
format='%(name)s: ’(message)s',

)
class EchoRequestHandler(SocketServer.BaseRequestHandler):

def __init__(self, request, client_address, server):
self .logger = logging.getLogger ('EchoRequestHandler')
self .logger .debug('__init__"')
SocketServer .BaseRequestHandler.__init__(self, request, client_address, server)
return

def setup(self):
self .logger.debug('setup')
return SocketServer.BaseRequestHandler.setup(self)

def handle(self):
self .logger.debug('handle')

# Echo the back to the client

data = self.request.recv(1024)

self .logger .debug('recv()->"%s""', data)
self .request.send(data)

return

def finish(self):
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self .logger .debug('finish')
return SocketServer .BaseRequestHandler.finish(self)

class EchoServer (SocketServer.TCPServer) :

def

def

def

def

def

def

def

def

def

__init__(self, server_address, handler_class=EchoRequestHandler) :
self.logger logging.getLogger ('EchoServer')

self .logger .debug('__init__"')

SocketServer .TCPServer.__init__(self, server_address, handler_class)

return

server_activate(self):

self .logger .debug('server_activate')
SocketServer .TCPServer .server_activate(self)
return

serve_forever(self):
self .logger.debug('waiting for request')
self .logger.info('Handling requests, press <Ctrl-C> to quit')
while True:
self handle_request()
return

handle_request(self):
self .logger .debug('handle_request')
return SocketServer.TCPServer handle_request(self)

verify_request(self, request, client_address):
self .logger .debug('verify_request(%s, %s)', request, client_address)
return SocketServer.TCPServer.verify_request(self, request, client_address)

process_request(self, request, client_address):
self .logger .debug('process_request(%s, %s)', request, client_address)
return SocketServer.TCPServer.process_request(self, request, client_address)

server_close(self):
self .logger .debug('server_close')
return SocketServer.TCPServer.server_close(self)

finish_request(self, request, client_address):
self .logger .debug('finish_request(%s, %s)', request, client_address)
return SocketServer.TCPServer.finish_request(self, request, client_address)

close_request(self, request_address):
self .logger .debug('close_request(%s)', request_address)
return SocketServer.TCPServer.close_request(self, request_address)

XE—THENES, thelZTRSS, £ TERERET, EETREREMLTSERBRNGER

if __name_ ' __main__

import socket
import threading

address ('localhost', 0) # let the kernel give us a port
server = EchoServer(address, EchoRequestHandler)

ip,

t

port server .server_address # find out what port we were given

threading.Thread(target=server.serve_forever)

t.setDaemon(True) # don't hang on exit
t.start()

logger = logging.getLogger('client')

39.6.
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logger.info('Server on %s:%s', ip, port)

# Connect to the server

logger .debug('creating socket')

s socket .socket (socket .AF_INET, socket.SOCK_STREAM)
logger .debug('connecting to server')

s.connect ((ip, port))

# Send the data

message 'Hello, world'

logger .debug('sending data: "Ys"', message)
len_sent = s.send(message)

# Receive a response

logger .debug('waiting for response')

response = s.recv(len_sent)

logger .debug('response from server: "Ys"', response)

# Clean up

logger .debug('closing socket')
s.close()

logger .debug('done')
server.socket.close()

EEHEIERUT

$ python SocketServer_echo.py

EchoServer: __init__

EchoServer: server_activate

EchoServer: waiting for request

EchoServer: Handling requests, press to quit
EchoServer: handle_request

client: Server on 127.0.0.1:53477

client: creating socket

client: connecting to server

EchoServer: verify_request(, ('127.0.0.1', 53478))
EchoServer: process_request(, ('127.0.0.1', 53478))
EchoServer: finish_request(, ('127.0.0.1', 53478))
EchoRequestHandler: __init__

EchoRequestHandler: setup

EchoRequestHandler: handle

client: sending data: "Hello, world"
EchoRequestHandler: recv()->"Hello, world"
EchoRequestHandler: finish

EchoServer: close_request()

EchoServer: handle_request

client: waiting for response

client: response from server: "Hello, world"
client: closing socket

client: done

EEERANROSSEMSRIETNNE, BNAZBmDEiEHTRNGRO. WRIFLRSSEE
RizfTHERITEENIRD, TRUMITARRR—THFMAZ0.

LRPIFHIERRS, REETICR, WF:
import SocketServer
class EchoRequestHandler(SocketServer.BaseRequestHandler):

def handle(self):
# Echo the back to the client
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data = self.request.recv(1024)
self .request.send(data)
return

if __name__ ' __main__"':

import socket

import threading

address ('localhost', 0) # let the kernel give us a port

server = SocketServer.TCPServer(address, EchoRequestHandler)

ip, port server.server_address # find out what port we were given

t threading.Thread(target=server.serve_forever)
t.setDaemon(True) # don't hang on exit

t.start()

# Connect to the server

n

socket .socket (socket .AF_INET, socket.SOCK_STREAM)
s.connect ((ip, port))

# Send the data

message 'Hello, world'

print 'Sending : "¥%s"' message
len_sent = s.send(message)

# Recetive a response
response = s.recv(len_sent)
print 'Received: "¥%s"' response

# Clean up
s.close()
server .socket.close()

Note: XiPERT, AREBRHRIVRSBEEE, ENTCPServerELHFERINTFES .

$ python SocketServer_echo_simple.py
Sending : "Hello, world"
Received: "Hello, world"

39.7 LIER0HEE

NERFZBIENEIEH forkingsziF, REZEENTEEEREHPIZNNESEEEESE. XITES
EEBEH process_request(), JENB—MERITAB—TFHNEIESHZ, HFESE—TFHINZF
IZHIEPTRITIE.

NF4&I2, FAThreadingMixIn:

import threading
import SocketServer

class ThreadedEchoRequestHandler (SocketServer .BaseRequestHandler):

def handle(self):
# Echo the back to the client
data = self.request.recv(1024)
cur_thread = threading.currentThread()

response "%s: %s' (cur_thread.getName(), data)
self .request.send(response)
return
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class ThreadedEchoServer(SocketServer.ThreadingMixIn, SocketServer.TCPServer):
pass

if __name__ == '__main__':
import socket
import threading

address = ('localhost', 0) # let the kernel give us a port
server = ThreadedEchoServer(address, ThreadedEchoRequestHandler)
ip, port = server.server_address # find out what port we were given

t = threading.Thread(target=server.serve_forever)
t.setDaemon(True) # don't hang on exit

t.start()

print 'Server loop running in thread:', t.getName()

# Connect to the server
s = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
s.connect ((ip, port))

# Send the data

message = 'Hello, world'

print 'Sending : "%s"' / message
len_sent = s.send(message)

# Receive a response
response = s.recv(1024)
print 'Received: "%s"' / response

# Clean up
s.close()
server .socket.close()

MIRSESREHI response@iE T A BIEKIVLIZid:

$ python SocketServer_threaded.py
Server loop running in thread: Thread-1
Sending : "Hello, world"

Received: "Thread-2: Hello, world"

{EFIRTTEV#TE, TLUEAForkingMixIn:

import os
import SocketServer

class ForkingEchoRequestHandler (SocketServer .BaseRequestHandler):

def handle(self):
# Echo the back to the client
data = self.request.recv(1024)
cur_pid = os.getpid()

response = 'Y%s: %s' J (cur_pid, data)
self .request.send(response)
return

class ForkingEchoServer (SocketServer .ForkingMixIn, SocketServer.TCPServer):
pass
if __name__ == '__main__':

import socket
import threading
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address ('localhost', 0) # let the kernel give us a port
server ForkingEchoServer (address, ForkingEchoRequestHandler)
ip, port server.server_address # find out what port we were given

t threading.Thread(target=server.serve_forever)
t.setDaemon(True) # don't hang on exit
t.start ()

print 'Server loop running in process:', os.getpid()
# Connect to the server

s socket .socket (socket .AF_INET, socket.SOCK_STREAM)
s.connect ((ip, port))

# Send the data

message 'Hello, world'

print 'Sending : "¥%s"' message
len_sent = s.send(message)

# Receive a response
response = s.recv(1024)

print 'Received: "¥%s"' response

# Clean up
s.close()

server .socket.close()

EXFERT, MIRBBRAENIresponseBST— P F#iEid:

$ python SocketServer_forking.py
Server loop running in process: 20173
Sending : "Hello, world"

Received: "20175: Hello, world"

39.8 &

e effbot.org: Sockets
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CHAPTER
FORTY

PYMOTW: ASYNCORE

« B3R: asyncore
- Bm: HHI/0RE
* pythonfR&: 1.5.2+

asyncorefRIRBZ TEAI/0XNRUWsocket sSUTRBBANRBEVEHTIRIE (TURBHINLE) . b
REHAEERXRdispatcher, B2—THE T —TsocketFHEHTMRUERE, =R, EAFNEH
B3, XLEIHEFERRH Loop () PRIEA .

40.1 EPiH

BIE—TRIPEFin, RdispatcherFHRETOIRE, EEFIEAsocketBISEH. ILFRAZHTTP
BPIRRMRE, EEF—TRENERISEIAIF .

import asyncore

import logging

import socket

from cStringI0 import StringIO
import urlparse

class HttpClient(asyncore.dispatcher):

def __init__(self, url):
self .url url
self .logger = logging.getLogger (self .url)
self .parsed_url = urlparse.urlparse(url)
asyncore.dispatcher.__init__(self)
self .write_buffer '"GET %s HTTP/1.0\r\n\r\n' self .url
self .read_buffer = StringI0()
self .create_socket (socket.AF_INET, socket.SOCK_STREAM)
address (self .parsed_url .netloc, 80)
self .logger .debug('connecting to %s', address)
self .connect (address)

def handle_connect(self):
self .logger.debug('handle_connect() ')

def handle_close(self):
self .logger .debug('handle_close()"')
self.close()

def writable(self):
is_writable (len(self .write_buffer) 0)
if is_writable:
self .logger .debug('writable() -> %s', is_writable)
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return is_writable

def readable(self):
self .logger .debug('readable() -> True')
return True

def handle_write(self):
sent self .send(self .write_buffer)
self .logger .debug('handle_write() -> "Ys"', self .write_buffer[:sent])
self .write_buffer self .write_buffer[sent:]

def handle_read(self):
data = self.recv(8192)
self .logger .debug('handle_read() -> %d bytes', len(data))
self .read_buffer.write(data)

if __name__ '__main__"':
logging .basicConfig(level=logging .DEBUG,
format="'%(name)s: %(message)s',

)

clients L

HttpClient ('http://www.python.org/'),

HttpClient ('http://www.doughellmann.com/PyMOTW/contents.html'),
]

logging.debug('LOOP STARTING')
asyncore.loop()
logging.debug('LOOP DONE')
for ¢ in clients:
response_body = c.read_buffer.getvalue()
print c.url, 'got', len(response_body), 'bytes'’

B, BEE __init_ (O OMFAEZEM create_socket() HiEBIEsocket. MATRBEAREIS
5, BEXTHIFP. BAGIENE—1TTCP/IP socket. HUFREEELIUNHFETEET.

handle_connect ()f3FEEMIBRITWIAANER. EHhEBFIKIATIUE handle_connect() &P
BT LAEF RS IS E L LIAINIE .

handle close()E#FNERTHARNGEE. EHEIUUIEHXKHAsocket, WRIRAEBIEZINY
TEO RS R E AR .

asyncorefBIAP, {FMA writeable() F@ARBIIIE readable ) REMHABMRIERLEBET
dispatcher. SEfrl, socketsBY poll() F] select() FAETEBE T dispatcheriBIEBISIHE
RS EasyncoreRIBASME. RIWRRNYESRKIIMXLE, IFEFHPHVIEHEEdispatcher
SEXENBEEHBAIE. X THTTP clienttIfIFh, RBEEBRAXDIRSIBOVEIE,
writable() &=RETrue, M readable() —EIRETrue, BEATNVEIZENETERIRAVEUE .

EERBEYMD, XY writable() IEANEIN, handle write() SRVER. X THIFH, &£ __init_
O PEIEAHTTPIBRFETESRAXTIRSEE, BEPIXSERMIDAXAVEIE .

EPU, & readable() IEffINN, tHIMESBEIIEEZEENT. A4, handle_read) EHAMA.
BIFP main  ZEARBEFEE—THGERUEEL, AGCIETRITEFinD B TEHMTI .

BIEEFIRBSE—THasyncoreJEMRENY map UM, BEELBIROVFFE, BFHIVTRBA
B, S—TEFImMATIRsocketEOTFT, XSWHEBMKMERRTD .

TEEXTHIFPEFikappiaiTHIVIREER :

$ python asyncore_http_client.py

http://www.python.org/: connecting to ('www.python.org', 80)
http://www.doughellmann.com/PyMOTW/contents.html: connecting to ('www.doughellmann.com', 80)
root: LOOP STARTING
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http://www.python.org/: readable() -> True

http://www.python.org/: writable() -> True

http://www.doughellmann.com/PyMOTW/contents.html: readable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: writable() -> True

http://www.doughellmann. com/PyMOTW/contents.html: handle_connect()
http://www.doughellmann.com/PyMOTW/contents.html: handle_write() -> "GET http://www.doughellmann.com/PyMOTW/con

http://www.python.org/: readable() -> True

http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: readable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: handle_read() -> 3163 bytes
http://www.python.org/: readable() -> True

http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: readable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: handle_read() -> 1448 bytes
http://www.python.org/: readable() -> True

http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: readable() -> True
http://www.doughellmann. com/PyMOTW/contents.html: handle_read() -> 2896 bytes
http://www.python.org/: readable() -> True

http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: readable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: handle_read() -> 2896 bytes
http://www.python.org/: readable() -> True

http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: readable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: handle_read() -> 2896 bytes
http://www.python.org/: readable() -> True

http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: readable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: handle_read() -> 2896 bytes
http://www.python.org/: readable() -> True

http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: readable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: handle_read() -> 1448 bytes
http://www.python.org/: readable() -> True

http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: readable() -> True
http://www.doughellmann. com/PyMOTW/contents.html: handle_read() -> 1448 bytes
http://www.python.org/: readable() -> True

http://www.python.org/: writable() -> True

http://www.doughellmann. com/PyMOTW/contents.html: readable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: handle_read() -> 1448 bytes
http://www.python.org/: readable() -> True

http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: readable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: handle_read() -> 1448 bytes
http://www.python.org/: readable() -> True

http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: readable() -> True
http://www.doughellmann. com/PyMOTW/contents.html: handle_read() -> 895 bytes
http://www.python.org/: readable() -> True

http://www.python.org/: writable() -> True

http://www.doughellmann. com/PyMOTW/contents.html: readable() -> True
http://www.doughellmann.com/PyMOTW/contents.html: handle_close()
http://www.doughellmann.com/PyMOTW/contents.html: handle_read() -> O bytes
http://www.python.org/: readable() -> True

http://www.python.org/: writable() -> True

http://www.python.org/: handle_connect ()

http://www.python.org/: handle_write() -> "GET http://www.python.org/ HTTP/1.0
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http:
http:
http:
http:
http:
http:
http:
http:
http:
http:
http:
http:

http

http:

http

http:
http:
http:
http:
http:
http:
http:
http:
http:
http:
http:
http:
http:
http:
root:
http:

http

40.2 R332

LOOP

//www.
//www.
//wwa.
//www.
//www.
//wwa.
//www.
//www.
//wwa.
//www.
//www.
//wwa.
2/ /www.
//www.
2/ /W,
//www.
//www.
//wwa.
//www.
//www.
//wwa.
//www.
//www.
//wwa.
//www.
//www.
//wwa.
//www.

//www.

//www .

2/ /www.

python.
python.
python.
python.
python.
python.
python.
python.
python.
python.
python.
python.

python

python.

python

python.
python.
python.
python.
python.
python.
python.
python.
python.
python.
python.
python.
python.
python.

DONE

python.

org/:
org/:
org/:
org/:
org/:
org/:
org/:
org/:
org/:
org/:
org/:
org/:
.org/:
org/:
.org/:
org/:
org/:
org/:
org/:
org/:
org/:
org/:
org/:
org/:
org/:
org/:
org/:
org/:
org/:

org/

readable() ->
handle_read()
readable() ->
handle_read()
readable() ->
handle_read()
readable() ->
handle_read()
readable() ->
handle_read()
readable() ->
handle_read()
readable() ->
handle_read()
readable() ->
handle_read()
readable() ->
handle_read()
readable() ->
handle_read()
readable() ->
handle_read()
readable() ->
handle_read()
readable() ->
handle_read()
readable() ->

handle_close()

True
-> 1396
True
-> 1396
True
-> 1396
True
-> 1396
True
-> 1396
True
-> 1396
True
-> 1396
True
-> 1396
True
-> 1396
True
-> 1396
True
-> 1396
True
-> 1396
True
-> 1257
True

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes

bytes

handle_read() -> O bytes

got 18009 bytes
doughellmann.com/PyMOTW/contents.html got 22882 bytes

TEHAF, BTEHITSocketServe@BYEchoServerflFRiHBIUIOEREZELIERAEE.

XBEEFBRHITX:

import asyncore
import logging

class EchoServer(asyncore.dispatcher):
"""Receives connections and establishes handlers for each client.

mwmn

def __init__(self, address):
self .logger

asyncore.dispatcher

self.create_socket (socket.AF_INET, socket.SOCK_STREAM)
self .bind(address)

self .address = self.socket.getsockname()

self .logger .debug('binding to %s', self.address)

self .listen(1)

return

def handle_accept(self):

# Called when a client conmnects to our socket

logging.getLogger('EchoServer')
_init__(self)

EchoServer B F Bk BB P imaVEZEF6IEZSB8H8IEchoHandler£Hl,
EchoClient2ZUFHTTPClientdVS#Hdispatche.
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client_info = self.accept()

self .logger .debug('handle_accept() -> %s', client_info[1])
EchoHandler (sock=client_info[0])

# We only want to deal with one client at a time,

# so close as soon as we set up the handler.

# Normally you would not do this and the server

# would run forever or until it received instructions

# to stop.

self .handle_close()

return

def handle_close(self):
self .logger .debug('handle_close() ")
self.close()
return

class EchoHandler(asyncore.dispatcher):

"""Handles echoing messages from a single client.
mmnn

def __init__(self, sock, chunk_size=256):
self .chunk_size = chunk_size
self .logger = logging.getLogger('EchoHandlers' / str(sock.getsockname()))
asyncore.dispatcher.__init__(self, sock=sock)
self .data_to_write = []
return

def writable(self):
"""WJe want to write if we have received data."""
response = bool(self.data_to_write)
self .logger .debug('writable() -> %s', response)
return response

def handle_write(self):
"""rite as much as possible of the most recent message we have recetved."""
data = self.data_to_write.pop()
sent = self.send(datal:self.chunk_size])
if sent < len(data):
remaining = datal[sent:]
self .data_to_write.append(remaining)
self.logger .debug('handle_write() -> (%d) "%s"', sent, datal:sent])
if not self.writable():
self .handle_close()

def handle_read(self):
"""Read an incoming message from the client and put it into our outgoing queue."""
data = self.recv(self.chunk_size)
self .logger .debug('handle_read() -> (%d) "%s"', len(data), data)
self .data_to_write.insert (0, data)

def handle_close(self):
self .logger.debug('handle_close()')
self.close()

class EchoClient(asyncore.dispatcher):

"""Sends messages to the server and receives responses.
mmnn

def __init__(self, host, port, message, chunk_size=512):

40.2. [R$H38 205
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self .message = message

self .to_send = message

self .received_data ]

self.chunk_size chunk_size

self .logger = logging.getLogger('EchoClient')
asyncore.dispatcher.__init__(self)

self .create_socket (socket.AF_INET, socket.SOCK_STREAM)
self .logger .debug('connecting to %s', (host, port))
self.connect ((host, port))

return

def handle_connect(self):
self .logger .debug('handle_connect()"')

def handle_close(self):
self .logger .debug('handle_close()"')
self.close()

received_message "' . join(self .received_data)
if received_message self .message:

self .logger.debug('RECEIVED COPY OF MESSAGE')
else:

self .logger.debug('ERROR IN TRANSMISSION')

self .logger .debug('EXPECTED "Ys"', self .message)

self.logger.debug('RECEIVED "%s"', received_message)
return

def writable(self):
self .logger .debug('writable() -> %s', bool(self.to_send))
return bool(self.to_send)

def handle_write(self):
sent self.send(self.to_send[:self.chunk_size])
self .logger .debug('handle_write() -> (%d) "%s"', sent, self.to_send[:sent])
self .to_send = self.to_send[sent:]

def handle_read(self):
data = self.recv(self.chunk_size)
self .logger .debug('handle_read() -> (%d) "%s"', len(data), data)
self .received_data.append(data)

if __name__ ' __main__"':

import socket
import threading

logging .basicConfig(level=logging.DEBUG,
format='%(name)s: % (message)s',

)

address ('localhost', 0) # let the kernel give us a port

server = EchoServer(address)

ip, port server.address # find out what port we were given

client = EchoClient(ip, port, message=open('lorem.txt', 'r').read())
asyncore.loop()

EchoServerflEchoHandleriRE X AIRIIFVZEDPR NN ZENIERENSERE. HEchoServer
BIN—TEE, —THBsocket#BII. — T HIAsocket map ((XZEHBasyncoreRE4HY) BY
EchoHandlertgRl&E, MAREEchoServer A TR N EFPIHIERNOE .

$ python asyncore_echo_server.py

EchoServer: binding to ('127.0.0.1', 52235)
EchoClient: connecting to ('127.0.0.1', 52235)
EchoClient: writable() -> True
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EchoServer: handle_accept() -> ('127.0.0.1', 52236)

EchoServer: handle_close()

EchoClient: handle_connect ()

EchoClient: handle_write() -> (512) "Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Donec
egestas, enim et consectetuer ullamcorper, lectus ligula rutrum leo, a
elementum elit tortor eu quam. Duis tincidunt nisi ut ante. Nulla
facilisi. Sed tristique eros eu libero. Pellentesque vel arcu. Vivamus
purus orci, iaculis ac, suscipit sit amet, pulvinar eu,

lacus. Praesent placerat tortor sed nisl. Nunc blandit diam egestas
dui. Pellentesque habitant morbi tristique senectus et netus et
malesuada fames ac turpis egestas. Aliquam viverra f"

EchoClient: writable() -> True

EchoHandler('127.0.0.1', 52235): writable() -> False
EchoHandler('127.0.0.1', 52235): handle_read() -> (256) "Lorem ipsum dolor sit amet, consectetuer adipiscing el
egestas, enim et consectetuer ullamcorper, lectus ligula rutrum leo, a
elementum elit tortor eu quam. Duis tincidunt nisi ut ante. Nulla
facilisi. Sed tristique eros eu libero. Pellentesque ve"

EchoClient: handle_write() -> (225) "ringilla

leo. Nulla feugiat augue eleifend nulla. Vivamus mauris. Vivamus sed
mauris in nibh placerat egestas. Suspendisse potenti. Mauris massa. Ut
eget velit auctor tortor blandit sollicitudin. Suspendisse imperdiet
justo.

n

EchoClient: writable() -> False

EchoHandler('127.0.0.1', 52235): writable() -> True
EchoHandler('127.0.0.1', 52235): handle_read() -> (256) "1 arcu. Vivamus
purus orci, iaculis ac, suscipit sit amet, pulvinar eu,

lacus. Praesent placerat tortor sed nisl. Nunc blandit diam egestas
dui. Pellentesque habitant morbi tristique senectus et netus et
malesuada fames ac turpis egestas. Aliquam viverra f"
EchoHandler('127.0.0.1', 52235): handle_write() -> (256) "Lorem ipsum dolor sit amet, consectetuer adipiscing e
egestas, enim et consectetuer ullamcorper, lectus ligula rutrum leo, a
elementum elit tortor eu quam. Duis tincidunt nisi ut ante. Nulla
facilisi. Sed tristique eros eu libero. Pellentesque ve"
EchoHandler('127.0.0.1', 52235): writable() -> True

EchoClient: writable() -> False

EchoHandler('127.0.0.1', 52235): writable() -> True

EchoClient: handle_read() -> (256) "Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Donec
egestas, enim et consectetuer ullamcorper, lectus ligula rutrum leo, a
elementum elit tortor eu quam. Duis tincidunt nisi ut ante. Nulla
facilisi. Sed tristique eros eu libero. Pellentesque ve"
EchoHandler('127.0.0.1', 52235): handle_read() -> (225) "ringilla

leo. Nulla feugiat augue eleifend nulla. Vivamus mauris. Vivamus sed
mauris in nibh placerat egestas. Suspendisse potenti. Mauris massa. Ut
eget velit auctor tortor blandit sollicitudin. Suspendisse imperdiet
justo.

n

EchoHandler('127.0.0.1', 52235): handle_write() -> (256) "1 arcu. Vivamus
purus orci, iaculis ac, suscipit sit amet, pulvinar eu,

lacus. Praesent placerat tortor sed nisl. Nunc blandit diam egestas
dui. Pellentesque habitant morbi tristique senectus et netus et
malesuada fames ac turpis egestas. Aliquam viverra f"
EchoHandler('127.0.0.1', 52235): writable() -> True

EchoClient: writable() -> False

EchoHandler('127.0.0.1', 52235): writable() -> True

EchoClient: handle_read() -> (256) "1 arcu. Vivamus

purus orci, iaculis ac, suscipit sit amet, pulvinar eu,

lacus. Praesent placerat tortor sed nisl. Nunc blandit diam egestas
dui. Pellentesque habitant morbi tristique senectus et netus et
malesuada fames ac turpis egestas. Aliquam viverra f"
EchoHandler('127.0.0.1', 52235): handle_write() -> (225) "ringilla
leo. Nulla feugiat augue eleifend nulla. Vivamus mauris. Vivamus sed
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mauris in nibh placerat egestas. Suspendisse potenti. Mauris massa. Ut
eget velit auctor tortor blandit sollicitudin. Suspendisse imperdiet
justo.

n

EchoHandler('127.0.0.1', 52235): writable() -> False
EchoHandler('127.0.0.1', 52235): handle_close()

EchoClient: writable() -> False

EchoClient: handle_read() -> (225) "ringilla

leo. Nulla feugiat augue eleifend nulla. Vivamus mauris. Vivamus sed
mauris in nibh placerat egestas. Suspendisse potenti. Mauris massa. Ut
eget velit auctor tortor blandit sollicitudin. Suspendisse imperdiet
justo.

n

EchoClient: writable() -> False

EchoClient: handle_close()

EchoClient: RECEIVED COPY OF MESSAGE

EchoClient: handle_read() -> (0) ""

EEXTHIFE, KRB, WIBE, BrimREKasyncorefr— T RM#HZEDER—HEEMYsocket
mapiP . RRFSBNSFHROT, BREOVEAEXABOAF, HEAESBEFPIEIT asyncore.loop
O. ZF—TdispatchertfXMAT, SMmapthiiliz, BTEASENapATIHETR.

40.3 RfthfBASHaIWME

BHEFVLAEEBNNASHDPINATSSH. Hlll, — T GUINARNBAEMERTIRIFLIRNE
WUI - XEFE T HINEN. NTEIMEMRETSE, asycore.loop) EWR—TAHFIREBNHNZ
HA—THEFIRBIBARYNSE, EFERE—THIFPEHttpClient, BIITUBIMLINSZE
BIRR .

import asyncore
import logging

from asyncore_http_client import HttpClient

logging.basicConfig(level=logging.DEBUG,
format='%(name)s: J(message)s',

)

clients [
HttpClient ('http://www.doughellmann.com/PyMOTW/contents.html'),
HttpClient ('http://www.python.org/'),

]

loop_counter = 0O

while asyncore.socket_map:
loop_counter 1
logging.debug('loop_counter=%s', loop_counter)
asyncore.loop(timeout=1, count=1)

BAOLIESR], & asyncore.loop() AN, BFIHUEIHEHIEB—R, BRBE(ISSHIwhile
B, BAIUEGUI T ESEEMFEEXMINEEN BBV EIEVER asyncore.loop() (Uif=
ICFBEMSEH) .

$ python asyncore_loop.py

http://www.doughellmann.com/PyMOTW/contents.html: connecting to ('www.doughellmann.com', 80)
http://www.python.org/: connecting to ('www.python.org', 80)

root: loop_counter=1

http://www.doughellmann.com/PyMOTW/contents.html: readable() -> True
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http://www.doughellmann.com/PyMOTW/contents.html: writable() -> True
http://www.python.org/: readable() -> True
http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html:

http://www.doughellmann.com/PyMOTW/contents.html:

handle_connect ()
handle_write() -> "GET http://www.doughellmann.com/PyMOTW/con

root: loop_counter=2
http://www.doughellmann.com/PyMOTW/contents.html:
http://www.python.org/: readable() -> True
http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html:
root: loop_counter=3
http://www.doughellmann.com/PyMOTW/contents.html:
http://www.python.org/: readable() -> True
http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html:
root: loop_counter=4
http://www.doughellmann.com/PyMOTW/contents.html:
http://www.python.org/: readable() -> True
http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html:
root: loop_counter=5
http://www.doughellmann.com/PyMOTW/contents.html:
http://www.python.org/: readable() -> True
http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html:
root: loop_counter=6
http://www.doughellmann.com/PyMOTW/contents.html:
http://www.python.org/: readable() -> True
http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html:
root: loop_counter=7
http://www.doughellmann.com/PyMOTW/contents.html:
http://www.python.org/: readable() -> True
http://www.python.org/: writable() -> True
http://www.doughellmann. com/PyMOTW/contents.html:
root: loop_counter=38
http://www.doughellmann.com/PyMOTW/contents.html:
http://www.python.org/: readable() -> True
http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html:
root: loop_counter=9
http://www.doughellmann.com/PyMOTW/contents.html:
http://www.python.org/: readable() -> True
http://www.python.org/: writable() -> True
http://www.doughellmann.com/PyMOTW/contents.html:
http://www.doughellmann.com/PyMOTW/contents.html:
root: loop_counter=10
http://www.python.org/:
http://www.python.org/:
http://www.python.org/:
http://www.python.org/:

readable() -> True

handle_read() -> 267 bytes

readable() -> True

handle_read() -> 8192 bytes

readable() -> True

handle_read() -> 6288 bytes

readable() -> True

handle_read() -> 1448 bytes

readable() -> True

handle_read() -> 1448 bytes

readable() -> True

handle_read() -> 2896 bytes

readable() -> True

handle_read() -> 2343 bytes
readable() -> True
handle_close()
handle_read() -> O bytes
readable() -> True

writable() -> True

handle_connect ()
handle_write() -> "GET http://www.python.org/ HTTP/1.0

root: loop_counter=11

http://www.python.org/: readable() -> True
http://www.python.org/: handle_read() -> 1396 bytes
root: loop_counter=12

http://www.python.org/: readable() -> True
http://www.python.org/: handle_read() -> 1396 bytes
root: loop_counter=13

40.3. EhEARSHHBIE
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http:
http:
root:
http:
http:
root:
http:
http:
root:
http:
http:
root:
http:
http:
root:
http:
http:
root:
://www.python.org/:
//www.python.org/:

http

http:
root:
http:
http:
root:
http:
http:
root:
http:
http:
root:
http:
http:
root:
http:
http:
http:
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impo
impo

loop_counter=14
loop_counter=15
loop_counter=16
loop_counter=17
loop_counter=18
loop_counter=19
loop_counter=20
loop_counter=21
loop_counter=22
loop_counter=23

loop_counter=24

-4 MR

rt asyncore
rt os

//www.python.org/:
//www.python.org/:

//www.python.org/:
//www.python.org/:

//www.python.org/:
//www.python.org/:

//www.python.org/:
//www.python.org/:

//www.python.org/:
//www.python.org/:

//www.python.org/:
//www.python.org/:

//wwu.python.org/:
//www.python.org/:

//wwu.python.org/:
//www.python.org/:

//www.python.org/:
//www.python.org/:

//wwu.python.org/:
//www.python.org/:

//wwu.python.org/:
//www.python.org/:
//www.python.org/:

g8

readable() ->
handle_read()

readable() ->
handle_read()

readable() ->
handle_read()

readable() ->
handle_read()

readable() ->
handle_read()

readable() ->
handle_read()

readable() ->
handle_read()

readable() ->
handle_read()

readable() ->
handle_read()

readable() ->
handle_read()

readable() ->
handle_read()

readable() ->

handle_close()

True
-> 1396

True
-> 1396

True
-> 1396

True
-> 1396

True
-> 1396

True
-> 1396

True
-> 1396

True
-> 1396

True
-> 1396

True
-> 1396

True
-> 1257

True

bytes

bytes

bytes

bytes

bytes

bytes

bytes

bytes

bytes

bytes

bytes

handle_read() -> O bytes

class FileReader(asyncore.file_dispatcher):

def writable(self):

return False

def handle_read(self):

data
print 'READ:

self .recv(256)
(%d)

”%S" 1

def handle_expt(self):
# Ignore events that look like out of band data

pass

frsocketshfEREasyncore,

(len(data), data)

EBRNETINERNHtREEHEH (LN
BIRBBMARZMEREFEANE, ABZEMEN, BARTENH ) AXLER T, asyncore
BT file dispatcherflfile wrapperst.
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def handle_close(self):
self.close()

lorem_fd = os.open('lorem.txt', os.0_RDONLY)
reader FileReader (lorem_£fd)
asyncore.loop()

ENMEIFZEPYthon2. 5. 2 F#TME, BIFMBT os.open() KEHWARRT. XFPython2.62
&, file dispatcherBzm)EETEEE fileno() FEBVRIGHEIRM — TSR .

$ python asyncore_file_dispatcher.py

READ: (256) "Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Donec
egestas, enim et consectetuer ullamcorper, lectus ligula rutrum leo, a
elementum elit tortor eu quam. Duis tincidunt nisi ut ante. Nulla
facilisi. Sed tristique eros eu libero. Pellentesque ve"

READ: (256) "1 arcu. Vivamus

purus orci, iaculis ac, suscipit sit amet, pulvinar eu,

lacus. Praesent placerat tortor sed nisl. Nunc blandit diam egestas
dui. Pellentesque habitant morbi tristique senectus et netus et
malesuada fames ac turpis egestas. Aliquam viverra f"

READ: (225) "ringilla

leo. Nulla feugiat augue eleifend nulla. Vivamus mauris. Vivamus sed
mauris in nibh placerat egestas. Suspendisse potenti. Mauris massa. Ut
eget velit auctor tortor blandit sollicitudin. Suspendisse imperdiet
justo.

READ: (0) ""

40.5 S%E

e asyncore: ZASHRAVRERESIRY

40.5. BE 211
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CHAPTER
FORTYONE

PYMOTW: TEMPFILE

{ERtempfileRY UL EHVERIGI SHFFIER .

o 1&3R: tempfile
- B8Y: SIRIGNIINHRARE.
« Python hg&: 1.4 + (EL21ETHRA2.3)

41.1 HR

FIERRZEENDEHBREGEXSDP. ZeMbIBE—LEFE—IFTNXY, FEREDN
NANATTEBENRXLEHNZS, XSEEKGEEN. tempfiletERit—EAF2 2B
RATENRE. TemporaryFile()FIFHRE—1KRpRXY. NamedTemporaryFile() #J
AAHRO—TE&aXH, mktemp () TUEIR— IR BERFROEHIES.

41.2 Im6I324F

WRIFNNARER— IR X REMESE, BRENEMERRSHIBINE, IBEXEHNREAN
EfEATemporaryFile ()R, TEER—TIUENESLOIENY, FEEBHITHIFAEE. X
I EH R AT A IHEX T, BNEXHRARDEEENS|IE .. X HTemporaryFile()
BRI TER AR EHEES SRR .

import os
import tempfile

print 'Building a file name yourself:'
filename '/tmp/guess_my_name.%s.txt' os.getpid()
temp = open(filename, 'w+b')
try:
print 'temp:', temp
print 'temp.name:', temp.name
finally:
temp.close()
# Clean up the temporary file yourself
os.remove(filename)

print
print 'TemporaryFile:'
temp = tempfile.TemporaryFile()

try:

print 'temp:', temp

print 'temp.name:', temp.name
finally:

213
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# Automatically cleans up the file
temp.close()

XTBIFHASTERA— T EBREDNMENRBFONHFfERTemporaryFile () SI2AVHBIXSEI. &F

E: TemporaryFile()RBNXHASERF.

$ python tempfile_TemporaryFile.py

Building a file name yourself:

temp: <open file '/tmp/guess_my_name.7297.txt', mode 'w+b' at 0x5c338>
temp.name: /tmp/guess_my_name.7297.txt

TemporaryFile:
temp: <open file '<fdopen>', mode 'w+b' at 0x5c410>
temp.name: <fdopen>

RINER T, XHURED'wib ' HTUREIE, PIUERMBYELHE—N, RNESEHEBANIE

me.

import os
import tempfile

temp = tempfile.TemporaryFile()
try:
temp.write('Some data')
temp.seek(0)

print temp.read()
finally:
temp.close()

HENZG, 1RFHEMseek () BIpINFEEHERZAIBINIE UEEIRENIZT VS NEVEIE .

$ python tempfile_TemporaryFile_binary.py
Some data

URIMEBHNEX MR, TUZEmode="w+t " :
import tempfile

f = tempfile.TemporaryFile(mode='w+t')
try:
f . writelines(['first\n', 'second\n'])
f.seek(0)

for line in f:
print line.rstrip()
finally:
f.close()

X MHEHEEREN AT

$ python tempfile_TemporaryFile_text.py
first
second

214 Chapter 41.
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41.3 tn3lmed Sz

A-EERT, hEEHIMNE. WRIFNEEEBHZTHE, ABEERIN, HIXUR
—f R B ENTIERE SO EREIRNSR,. NamedTemporaryFile () REAIERT —TERZZY,
EIERi-e=avall=]:0pog =

import os
import tempfile

temp = tempfile.NamedTemporaryFile()

try:

print 'temp:', temp

print 'temp.name:', temp.name
finally:

# Automatically cleans up the file
temp.close()
print 'Exists after close:', os.path.exists(temp.name)

BIE RS, DRI USRS REHIR .

$ python tempfile_NamedTemporaryFile.py

temp: <open file '<fdopen>', mode 'w+b' at 0x5c338>

temp.name: /var/folders/9R/9R1t+tRO2Raxzk+F71Q50U+++Uw/-Tmp-/tmplBKZMv
Exists after close: False

41.4 mkdtemp
WRIRFB22 MR, TUAR—T e ERRGIEREXHREXTERDP. FERAmkdtemp()
RECRBIZ—TIRNER.

import os
import tempfile

directory_name = tempfile.mkdtemp()
print directory_name

# Clean up the directory yourself
os.removedirs(directory_name)

BFERARZ ' 'opened' ', IRERFIKTHPR.

$ python tempfile_mkdtemp.py
/var/folders/9R/9R1t+tRO2Raxzk+F71Q50U+++Uw/-Tmp-/tmpO0sHPg

41.5 FNSZIE

AIBEFER, FER2RRBENEFEN—LER/RE. IRIFABMEEIIRNIHALZERT,
BREZFPN—EDEREEBULIMUNX T NH IS EARITNERER. FIERNLEANMER
HEBITSECRE—EIEE LRFWRE 2. 2T :

dir + prefix + random suffix

BR T random ZI\BVET B S HE R £ 48 TemporaryFile (), NamedTemporaryFile(), #0
mkdtemp (). #Ia0:
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import tempfile

temp = tempfile.NamedTemporaryFile(suffix='_suffix',
prefix='prefix_',

dir='/tmp',
)
try:
print 'temp:', temp
print 'temp.name:', temp.name
finally:

temp.close()

prefix MsuffixBHBRE—TENFRIBER—TNHER, dirSHIEEHHENLE.

$ python tempfile_NamedTemporaryFile_args.py
temp: <open file '<fdopen>', mode 'w+b' at 0x5c338>
temp.name: /tmp/prefix_zy-7H3_suffix

41.6 IHEISHRNIE

URINSBERJIrZERIEEE—TBEMRER, B4, BN XHMAENEIBERSREBIRTSNRENR
fRE. tempfileRREBZI2TATEWGTHEMEKIZENVRE:

import tempfile

print 'gettempdir():', tempfile.gettempdir()
print 'gettempprefix():', tempfile.gettempprefix()

gettempdir () REMFABIGNHNBABR. gettempprefix () RAFHFNERSSHISRTE
BUSR.

$ python tempfile_settings.py
gettempdir(): /var/folders/9R/9R1t+tRO2Raxzk+F71Q50U+++Uw/-Tmp-
gettempprefix(): tmp

gettempdir() ROENRERET —TEESKREE, ENA—TUEIRPEAE—TIUCIEX
HEIBER. FEIS0RES:
;ﬁgﬁnﬁﬁ—’rﬁﬁﬁiﬁﬁé, BE—THPEMIREEDPREXHIBERFKZEtempdir . X7
E .

1. MNETETMPDIRDHIERS.

2. WETETEMPHHIBER.

3. METETMPHHER.

4. LEIBENME:

e ffRisc0SL, EOWimp$ScrapDirisEBERZF.
o fEWindows =, PAC:$backslash$TEMP, C:$backslash$TMP, $backslash$TEMP,
1 $backslash$TMPIZFREEXBZR.

« HEMESLE, MU/tmp, /var/tmp, F/usr/tmpiZREXBER.
5. Re— TR ILIEER.

WRIRNVEREE— T EEBMUE TEHAENIGRN XY, (REERMREX TMIBEX A EEINE
TERIRE, XHANE, RIUEELZEtempfile. tempdirsRIERE .
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import tempfile

tempfile.tempdir = '/I/changed/this/path’
print 'gettempdir():', tempfile.gettempdir ()

$ python tempfile_tempdir.py
gettempdir(): /I/changed/this/path

41.7 S%E

¢ Python Module of the Week Home

¢ Download Sample Code

41.7. %
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CHAPTER
FORTYTWO

PYMOTW: SCHED

schedBRITM T —MRBMBEIVAE, AEABENBERTETES.

* 1&HR: sched
- BfN: —RBHRE.
* Python hR4A&: 1.4 +

42.1 #R

schedulerZFA—MENSBHAEED. TERtineREKIFSLAINE, delayREBFHSF—
E%%EINIEI. X8, EEFERAENNERUARREE, RAXELIEOEEREE, THFZ
TR .

timeRFABENAZTELEEASE, NMROUAINBENFZFERL. MdelayRPFFTE—TE
B, FMtimeRFERBANNEZE, ZRFETROMFSEFFRHETNEET. AW,
time.time()F0time.sleep () XM TREITEXLE K.

@?iﬁ%iﬁﬁﬂ_\iﬁﬁ, EERE T EREZE, ERSHN0NdelayRE, XEERRITEMERREENS
=17 .

42.2 ERBIETHEH

SHIUELR—RNEE, FAEBENERLERBEERNT. enter () SABXLESHAEEIR—KREYE]
ERIBE, ERBITSH:

* A number representing the delay RFRTERBKMIEHIES
e A priority value t5cR{E

« The function to call FEBRIEFFMHIRE

* A tuple of arguments for the function REEVSHITLA

TEXTAIFP, DAERBNZERAE2TAENSEH. JENXESHEEENZI, print_event
O#ER, BEnbErNENERELESHNSERT .

import sched
import time

scheduler = sched.scheduler(time.time, time.sleep)

def print_event (name):
print 'EVENT:', time.time(), name
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print 'START:', time.time()
scheduler.enter(2, 1, print_event, ('first',))
scheduler .enter(3, 1, print_event, ('second',))

scheduler .run()

BT

$ python sched_basic.py
START: 1190727943.36

EVENT: 1190727945.36 first
EVENT: 1190727946.36 second

S TEHNNEERRRETG2NE, FTSHNIEER2RETE3NE.

42.3 SEHEE

run()—E#HEE, BIFMESHEEIBNTR. STSHER—LKREDIET, FUUR—1H
BT BARTFEMSHNERKE, A, RESTEES. ESNRRDESHRGRIBHIIN
T0E. XBRIDIEEXTOEYE, BXUEHMNARNISLERRENR. £ raiplFd,
long event () PESIER2AMIRERIAE, EFERAERSS BTG TIKITEITENEEI/ 0%

import sched
import time

scheduler = sched.scheduler(time.time, time.sleep)

def long_event (name) :
print 'BEGIN EVENT :', time.time(), name
time.sleep(2)
print 'FINISH EVENT:', time.time(), name

print 'START:', time.time()
scheduler .enter(2, 1, long_event, ('first',))
scheduler .enter(3, 1, long_event, ('second',))

scheduler.run()

F_TBHAES—TISHBITEREIUMET, BAS—TSHNNTHERBK, ELBIE_T
SHEIFEAFIBIZ .

$ python sched_overlap.py

START: 1190728573.16

BEGIN EVENT : 1190728575.16 first
FINISH EVENT: 1190728577.16 first
BEGIN EVENT : 1190728577.16 second
FINISH EVENT: 1190728579.16 second

42.4 SHRER

UREEANHZIR/LEBED TEHFZRNT, AN RSERELNBVRTING .

now = time.time()
print 'START:', now
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scheduler.enterabs(now+2, 2, print_event, ('first',))
scheduler .enterabs(now+2, 1, print_event, ('second',))
scheduler .run()

NTRIESHERNER—NZIMIT, A Tenterabs () iAEMARenter()7355. enterabs()
NE—TSHRETSHORINE, MARTERNEE.

$ python sched_priority.py
START: 1190728789.4

EVENT: 1190728791.4 second
EVENT: 1190728791.4 first

42 .5 BUESEH

enter()flenterabs () RE—3UEISIA, ZSIBHITRBFEHEGE. BFrun()PfEE, TS
1¢B§H§5ﬁ@gf¥&%%—’l\ﬁﬁ¢iﬁﬁ. WTBIF, E—TFEEFBITRAE, MmELBLKER
FEUEETSY.

import sched
import threading
import time

scheduler sched.scheduler(time.time, time.sleep)

# Set up a global to be modified by the threads
counter 0

def increment_counter(name):

global counter

print 'EVENT:', time.time(), name
counter 1

print 'NOW:', counter

print 'START:', time.time()
el scheduler.enter(2, 1, increment_counter, ('E1',))
e2 scheduler .enter(3, 1, increment_counter, ('E2',))

# Start a thread to run the events
t = threading.Thread(target=scheduler.run)
t.start()

# Back in the main thread, cancel the first scheduled event.
scheduler.cancel(el)

# Wait for the scheduler to finish running in the thread
t.join()

print 'FINAL:', counter

?’P%g?&’iiﬂﬁﬂﬁfi, BZBEETS—1T5H. RBEFZTBHNTT, FUBINIBENTHSENER
03T —X.

$ python sched_cancel.py
START: 1190729094.13
EVENT: 1190729097.13 E2
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NOW: 1
FINAL: 1
42.6 SE

¢ Python Module of the Week Home

e Download Sample Code
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CHAPTER
FORTYTHREE

PYMOTW: CSV

o &HR: csv
o« BiY: XNUDSORIEENH#ITIES
e Python hR4AS: 2.3+

43.1 HiR

csv EHRAMBALE N B FHIBRISNEIBEPSNBINAEHEEN, SREBHAN. XBHLEE
BENENINE, RitcsviERERT ' 'dialects' ', BITERRANSEKBTcsvXHE. NF
—BRENENE, X MMERMEEEMicrosoft ExceUSTNEUR.

43.2 BIRY

Python 2.5 IRABYcsvARZRFunicode#d, MXIFASCIIAINULFRFMBHERCE, FTUES
{EFARUTF - 8O FJENASCIISF.

43.3 B
McsvIHEIMEREEYE, JLUERreader () RERAIB—MERNR. X TIRENRIASLIE Y
F—17, TUUEEHRUEHEEER, Hl:

import csv
import sys

f = open(sys.argv[1], 'rt')
try:

reader = csv.reader(f)
for row in reader:
print row

finally:

f.close()

reader ()NE—TSHERRXAT, AXTHIFR, B2—TXH, BETURELTRIRIINR
(StringIOXZR, lists%FH). EEHEMTANSHIBTERRNSLIENTBRENT .

BIF37H ' ' testdata.csv' ' @MNeoOfficePEAR, ERASUT.
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$ cat testdata.csv
"Title 1","Title 2","Title 3"
1,"a",08/18/07
2,"b",08/19/07
3,"c",08/20/07
4,"d",08/21/07
5,"e",08/22/07
6,"f",08/23/07
7,"g",08/24/07
8,"h",08/25/07
9,"i",08/26/07

ERIZEE, RASENE—ITRERN—TSFRIIR.

$ python csv_reader.py testdata.csv
['Title 1', 'Title 2', 'Title 3']
['1', 'a', '08/18/07']

['2', 'b', '08/19/07']

['3', 'c', '08/20/07"']

['4', 'd', '08/21/07']

['5', 'e', '08/22/07"']

['6', '£', '08/23/07']

['7', 'g', '08/24/07']

['8', 'h', '08/25/07"']

['9', 'i', '08/26/07']

WRIRABRHENIIRBRENERE, IRMIUBTER, BesvASBRER. E©SBERA
AE—1IFRFEP (X TTARMNRIEY ' 1T SBR[ BRI .

$ cat testlinebreak.csv
"Title 1","Title 2","Title 3"
1,"first line ## line
second line",08/18/07

$ python csv_reader.py testlinebreak.csv

['Title 1', 'Title 2', 'Title 3']
['1', 'first line\nsecond line', '08/18/07'] ## csv row

43.4 5\
LIRBIEHIESAZIEMNAERD, NCSVHNBARIRIEEHEN. FRwriter () RECRAIE
—PBANSR, WFE—17, FRwriterow()kEHLE—1T.

import csv
import sys

f = open(sys.argv[1], 'wt')
try:

writer csv.writer (f)
writer.writerow( ('Title 1', 'Title 2', 'Title 3') )
for i in range(10):
writer.writerow( (i+1, chr(ord('a') i), '08/%024/07' (i+1)) )
finally:

f.close()
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XTEIFaRIEA R EEGI TR SEHEEERANEL—F.

$ python csv_writer.py testout.csv
$ cat testout.csv

Title 1,Title 2,Title 3
1,a,08/01/07
2,b,08/02/07
3,c,08/03/07
4,d,08/04/07
5,e,08/05/07
6,f,08/06/07
7,8,08/07/07
8,h,08/08/07
9,1,08/09/07
10,j,08/10/07

EANREEEAMIANSIS, MAUSSIFHFELREASISSIER. BURIENFIMISIRSHRIT
RBAFHERIERSISSIER.

writer = csv.writer(f, quoting=csv.QUOTE_NONNUMERIC)

DEFTFIIRERSIERT

$ python csv_writer_quoted.py testout_quoted.csv
$ cat testout_quoted.csv
"Title 1","Title 2","Title 3"
,"a","08/01/07"

',"08/02/07"

',"08/03/07"

',"08/04/07"

',"08/05/07"

',"08/06/07"

',"08/07/07"

',"08/08/07"
,"i","08/09/07"
0,"j","08/10/07"

HEW G R G

1

2

3
4,
5,II
6

7

8

9

1

43.5 5|MA

WHAMATSIAEDR, EIWENEEEXECsVRIRD.

QUOTE_ALL REZMHAXE, HIARTEINLSIS

QUOTE_MINIMAL XZ2EIADY, FREBENZFSIBETE (WREMSFREE NBEdialectH
I, SBERIL RS ERRATNTT=ARE)

QUOTE_NONNUMERIC S|FHAfLARIZEMFIRFWBUT. JUEMZEBEREN, WREBALE2LESI
S, BACTSHRERRZRE.

QUOTE_NONE XETERVRILEATEANISIR, JEMEBNREN, SIBFYEERESEETENE
B(BHEERRRT, IMEBRERTMRER)

43.6 Dialects

ERIZSHTIDURSIcs VIERITRTTHEIEIE . EXAS BT REHELIERNENBEANSERX
SH, MEL—EX, FA—''dialect' 'XWHR. DialectEILUBEIREM, EitcsviEiR
BRI URLIFCAEMEXNSHIRE. EEESRibdialects: excelFexcel-tabs.
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“vexcel'' dialectZFRFEBIANRE Microsoft ExceUSTNEVEUIREY, B, IR
OpenOffice = NeoOfficeV&iE. PRi¥MHVdialectSHREFEAcsVERN T9.1.2 b8
WEH. ## dialectMB—ULSH(ERF, RITRHFF)RE, WTIRESH, BEFRIMEBIUE

g —]

CIRAE ,

43.7 DictReader #IDictWriter
S, EABHIERIIN, csviBREST—LRTEANSTHHEITUIEANZEL. HEDictReaderFlE
DictWriter’$8—1TREFHNSR, TJLUUEEFHEE, HEMNMASHE—(TOHETHEE.

import csv
import sys

f = open(sys.argv[1], 'rt')
try:

reader csv.DictReader(f)
for row in reader:

print row

finally:
f.close()

EFFHINERAIBEANRIUBERETHBINRNH—LLI, CIHEREENSHAAPL. E—
HNEIFERE LT TIREFHEMAEIRIITA .

$ python csv_dictreader.py testdata.csv

{'Title 1': '1', 'Title 3': '08/18/07', 'Title 2': 'a'}
{'Title 1': '2', 'Title 3': '08/19/07', 'Title 2': 'b'}
{'Title 1': '3', 'Title 3': '08/20/07', 'Title 2': 'c'}
{'Title 1': '4', 'Title 3': '08/21/07', 'Title 2': 'd'}
{'Title 1': '5', 'Title 3': '08/22/07', 'Title 2': 'e'}
{'Title 1': '6', 'Title 3': '08/23/07', 'Title 2': 'f'}
{'Title 1': '7', 'Title 3': '08/24/07', 'Title 2': 'g'}
{'Title 1': '8', 'Title 3': '08/25/07', 'Title 2': 'h'}
{'Title 1': '9', 'Title 3': '08/26/07', 'Title 2': 'i'}

DictWriterDIUEE—TEHRFIIIR, BNXFEIERLNAES TN .

import csv
import sys

f = open(sys.argv[1], 'wt')
try:

fieldnames ('Title 1', 'Title 2', 'Title 3')
writer csv.DictWriter(f, fieldnames=fieldnames)
headers {}
for n in fieldnames:
headers[n] n
writer .writerow(headers)
for i in range(10):
writer .writerow({ 'Title 1':i+1,
'Title 2':chr(ord('a') i),
'Title 3':'08/%02d4/07"' (i+1),
1)

finally:

f.close()
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$ python csv_dictwriter.py testout.csv
$ cat testout.csv

Title 1,Title 2,Title 3
1,a,08/01/07
2,b,08/02/07
3,c,08/03/07
4,d,08/04/07
5,e,08/05/07
6,f,08/06/07
7,8,08/07/07
8,h,08/08/07
9,1,08/09/07
10,3j,08/10/07

43.8 &
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e Download Sample Code
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CHAPTER
FORTYFOUR

PYMOTW: CALENDAR

e 1&¥R: calendar
- BNN: ERIMTEOSE/R/S20EHRIRES
* Python hRA: 1.4+ B7E2.508F#H

44.1 HHR

calendarBRENT—"1Calendars, FET—LHHE (LLWEEEBSFIEFTNEEZ2HNBEHE)
BUtTE. 329k, TextCalendarFfIHTMLCalendarZ&i@MFsci8iv3avEaLE .

44 .2 BINLHHIF

;g{%—AﬂE%‘%EHﬁUEﬁTeXtCalenda rERfEMEprmonth () F55EF £ R ERG S TVL I AR
Bl

import calendar

c calendar .TextCalendar (calendar . SUNDAY)
c.prmonth (2007, 7)

X8, HEIRTextCalendarsEllSunday hi—2HNVFE, XEBITEEBANIIR. BRERIAZ
MMondayFissy, X2ERMABIIIR .

ISR

$ python PyMOTW/calendar/calendar_textcalendar.py
July 2007

Su Mo Tu We Th Fr Sa

1234567

8 9 10 11 12 13 14

15 16 17 18 19 20 21

22 23 24 25 26 27 28

29 30 31

EAFIHERHTMLEILEEEARE, BitigSprmonth () RE:

import calendar

c calendar .HTMLCalendar (calendar . SUNDAY)
print c.formatmonth(2007, 7)

RIBERAREHER .
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July 2007

Sun Mon Tue Wed Thu Fri Sat
1 2 3 4 5 6 7

8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31

IRIUER, B—TRBBTHET—TclassElE, EXNT—2HNEEX.

<table border="0" cellpadding="0" cellspacing="0" class="month">
<tr><th colspan="7" class="month">July 2007</th></tr>

<tr><th class="sun">Sun</th><th class="mon">Mon</th><th class="tue">Tue</th><th class="wed">Wed</th><th class="
<tr><td class="sun">1</td><td class="mon">2</td><td class="tue">3</td><td class="wed">4</td><td class="thu">5</
<tr><td class="sun">8</td><td class="mon">9</td><td class="tue">10</td><td class="wed">11</td><td class="thu">1
<tr><td class="sun">15</td><td class="mon">16</td><td class="tue">17</td><td class="wed">18</td><td class="thu"
<tr><td class="sun">22</td><td class="mon">23</td><td class="tue">24</td><td class="wed">25</td><td class="thu"
<tr><td class="sun">29</td><td class="mon">30</td><td class="tue">31</td><td class="noday"> </td><td class="nod

</table>

MR ZHBHMERN AR FRIAGNET, IRILUFEA calendari&EiRitE BEEH B XL BB LMK
IREENERNBEHEE, RRN=ExEEHR. FCalendardVXFweekheader (), monthcal-

endar () fyeardays2calendar ()& ARTEHXFMES .

VBFyeardays2calendar ()T=E—T""A# 7' 'JIR. STIRESHAKTIENEMNE
A%, EHNEHEHHZ (1-31)F2HHS(0-6)AMMNTHAIR. WREXBEBRHZI, B

AEHRHFNO.

pprint .pprint (calendar.Calendar (calendar.SUNDAY) .yeardays2calendar (2007, 2))

X8, @A Tyeardays2calendar (2007, 2) RE20074F, MUST2RALRHEIE.

$ python calendar_yeardays2calendar.py

[[CLCO, &), (1, 0), (2, 1), (3, 2), (4, 3), (5, 4, (6, 51,
[z, 6, (8, 0, (9, 1), (10, 20, (11, 3), (12, 4), 13, 51,
[(14, 6), (15, 0), (16, 1), (17, 2), (18, 3), (19, 4), (20, 5)1,
[(21, 6), (22, 0), (23, 1), (24, 2), (25, 3), (26, 4), (27, 51,
[(28, 6), (29, 0), (30, 1), (31, 2), (0, 3), (0, 4), (0, 5)11,
[[¢o, 6), (0, 0), (0, 1), (0, 20, (1, 3), (2, 4), (3, 51,

(4, 6), (5, 0), (6, 1), (7, 2), (8, 3), (9, 4, (10, 51,

[(11, 6), (12, 0), (13, 1), (14, 2), (15, 3), (16, 4), (17, 51,
[(18, 6), (19, 0), (20, 1), (21, 2), (22, 3), (23, 4), (24, 5)1,
[(25, 6), (26, 0), (27, 1), (28, 2), (0, 3), (0, 4), (0, 5)111,
[[CCO, 6), (0, 0), (O, 1), (0, 2), (1, 3), (2, 4, (3, 51,

(4, 6), (5, 0), (6, 1), (7, 2), (8, 3), (9, 4, (10, 51,

[(11, 6), (12, 0), (13, 1), (14, 2), (15, 3), (16, 4), (17, 51,
[(18, 6), (19, 0), (20, 1), (21, 2), (22, 3), (23, 4), (24, 51,
[(25, 6), (26, 0), (27, 1), (28, 2), (29, 3), (30, 4), (31, 511,
[[(1, 6), (2, 0), (3, 1), (4, 20, (5, 3), (6, 4), (7, 51,

[, 6), (9, 0, (10, 1), (11, 2), (12, 3), (13, 4), (14, 51,
[(15, 6), (16, 0), (17, 1), (18, 2), (19, 3), (20, 4), (21, 5)1,
[(22, 6), (23, 0), (24, 1), (25, 2), (26, 3), (27, 4), (28, 5)1,
[(29, 6), (30, 0), (0, 1), (0, 2), (0, 3), (0, 4), (0, 5)111,
[[L¢O, 6), (0, 0), (1, 1), (2, 2), (3, 3), (4, 4, (5, 51,

L6, 6), (7, 00, (8, 1), (9, 2), (10, 3), (11, 4), (12, 51,
[(13, 6), (14, 0), (15, 1), (16, 2), (17, 3), (18, 4), (19, 5)1,
[(20, 6), (21, 0), (22, 1), (23, 2), (24, 3), (25, 4), (26, 5)1,
[(27, 6), (28, 0), (29, 1), (30, 2), (31, 3), (0, 4), (0, 511,
[[¢o, 6), (0, 0), (0, 1), (0, 2), (0, 3), (1, 4), (2, 51,

[(s, 6), (4, 0), (5, 1), (6, 2), (7, 3), (8, 4, (9, 51,
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[(10, 6), (11, 0), (12, 1), (13, 2), (14, 3), (15, 4), (16, 5)1,
[(17, 6), (18, 0), (19, 1), (20, 2), (21, 3), (22, 4), (23, 5)1,
[(24, 6), (25, 0), (26, 1), (27, 2), (28, 3), (29, 4), (30, 5)111,
[[[(1, 6), (2, 0), (3, 1), (4, 2), (5, 3), (6, 4), (7, 51,

[, 6), (9, 0), (10, 1), 11, 2), (12, 3), (13, 4), (14, 51,
[(15, 6), (16, 0), (17, 1), (18, 2), (19, 3), (20, 4), (21, 5)],
[(22, 6), (23, 0), (24, 1), (25, 2), (26, 3), (27, 4), (28, 5)1,
[(29, 6), (30, 0), (31, 1), (0, 2), (0, 3), (0, 4, (0, 511,
[[(0, 6), (0, O), (0, 1), (1, 2), (2, 3), (3, 4), (4, 51,

[, 6), (6, 0), (7, 1), (8, 2), (9, 3), (10, 4), (11, 5)],
[(12, 6), (13, 0), (14, 1), (15, 2), (16, 3), (17, 4), (18, 5)1,
[(19, 6), (20, 0), (21, 1), (22, 2), (23, 3), (24, 4), (25, 5)1,
[(26, 6), (27, 0), (28, 1), (29, 2), (30, 3), (31, 4), (0, 5)I111,
[Lceo, 6), (0, 0), (0, 1), (0, 2), (0, 3), (0, 4, (1, 51,

[(2, ), (3, 0), (4, 1), (5, 2), (6, 3), (7, 4, (8, 51,

[(9, 6), (10, 00, (11, 1), (12, 2), (13, 3), (14, 4), (15, 51,
[(16, 6), (17, 0), (18, 1), (19, 2), (20, 3), (21, 4), (22, 5)1,
[(23, 6), (24, 0), (25, 1), (26, 2), (27, 3), (28, 4), (29, 5)1,
[(30, 6), (0, 0), (0, 1), (0, 2), (0, 3), (0, 4), (0, 5)11,
[[¢o, 6), (1, 0), (2, 1), (3, 2), (4, 3), (5, 4), (6, 51,

[(7, 6), (8, 0), (9, 1), (10, 2), (11, 3), (12, 4), (13, 5)1,
[(14, 6), (15, 0), (16, 1), (17, 2), (18, 3), (19, 4), (20, 51,
[(21, 6), (22, 0), (23, 1), (24, 2), (25, 3), (26, 4), (27, 5)1,
[(28, 6), (29, 0), (30, 1), (31, 2), (0, 3), (0, 4), (0, 5)111,
[[LCO, 6), (0, 0), (O, 1), (O, 2), (1, 3), (2, 4, (3, 51,

(4, 6), (5, 0), (6, 1), (7, 2), (8, 3), (9, 4, (10, 51,

[(11, 6), (12, 0), (13, 1), (14, 2), (15, 3), (16, 4), (17, 51,
[(18, 6), (19, 0), (20, 1), (21, 2), (22, 3), (23, 4), (24, 51,
[(25, 6), (26, 0), (27, 1), (28, 2), (29, 3), (30, 4), (0, 511,
[Lc¢o, 6), (0, 0), (o, 1), (0, 2), (0, 3), (0, 4), (1, 51,

[(2, 6), (3, 0), (4, 1), (5, 2), (6, 3), (7, 4, (8, 51,

[¢o, 6), (10, 0), (11, 1), (12, 2), (13, 3), (14, 4), (15, 5)1,
[(16, 6), (17, 0), (18, 1), (19, 2), (20, 3), (21, 4), (22, 5)1,
[(23, 6), (24, 0), (25, 1), (26, 2), (27, 3), (28, 4), (29, 51,
[(30, 6), (31, 0), (0, 1), (0, 2), (0, 3), (0, 4), (0, 5)1111

XEMTFEATformatyear () REERGHVEIE

print calendar.TextCalendar (calendar.SUNDAY) .formatyear (2007, 2, 1, 1, 2)

DHERINSHIEE AN, HRLER:

$ python ./calendar_formatyear.py
2007

January February

Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
123456123

78910 11 12 134567 89 10

14 15 16 17 18 19 20 11 12 13 14 15 16 17
21 22 23 24 25 26 27 18 19 20 21 22 23 24
28 29 30 31 25 26 27 28

March April
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1231234567

4567891089 10 11 12 13 14

11 12 13 14 15 16 17 15 16 17 18 19 20 21
18 19 20 21 22 23 24 22 23 24 25 26 27 28
25 26 27 28 29 30 31 29 30

44.2. RBIIELHEHIF 231



PyMOTW 3744, KRA 1.4

May June
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1234512

67891011 123456789

13 14 15 16 17 18 19 10 11 12 13 14 15 16
20 21 22 23 24 25 26 17 18 19 20 21 22 23
27 28 29 30 31 24 25 26 27 28 29 30

July August
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
12345671234

8910 11 12 13 1456 7 8 9 10 11

15 16 17 18 19 20 21 12 13 14 15 16 17 18
22 23 24 25 26 27 28 19 20 21 22 23 24 25
29 30 31 26 27 28 29 30 31

September October

Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1123456

234567878910 11 12 13

9 10 11 12 13 14 15 14 15 16 17 18 19 20
16 17 18 19 20 21 22 21 22 23 24 25 26 27
23 24 25 26 27 28 29 28 29 30 31

30

November December
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
1231

4567891023456738

11 12 13 14 15 16 17 9 10 11 12 13 14 15
18 19 20 21 22 23 24 16 17 18 19 20 21 22
25 26 27 28 29 30 23 24 25 26 27 28 29
30 31

WRIFBFRELRA (WBREHTMLAEIE PRS- LR FEEBCEHRRMERN, RIUER
day name, day abbr, month name, #Imonth abbrXiLiEHREMH. TNIIURNBRIKRE
Bn)EcEER.

44 .3 HEHIF

SR calendariERAEDXEEHNAEEINEL, BEHRHET —LEREMSTNNIRE AR
&, MItERFEHRSHIVER. #la, Python Atlanta User's Group B THANE—T
EHNsE. ATUHE—FNHESEE8, {RIEMmonthcalendar().

pprint .pprint(calendar .monthcalendar (2007, 7))

ARXERLERNYFE0. XEHTFXTANERPHNELRNEMRPNESS .

$ python calendar_monthcalendar.py
(fo, o, o, 0o, 0, 0, 11,

[2, 3, 4, 5, 6, 7, 8],

[9, 10, 11, 12, 13, 14, 15],

[16, 17, 18, 19, 20, 21, 22],

[23, 24, 25, 26, 27, 28, 29],

(30, 31, 0, 0, 0, 0, 0]]

2E, RABRT, 2HEMonday/EA—E2HFE, XgLL@iERHsetfirstweekday () #2X
. B—5@E, BFcalendarBRB3 T —LEFHEBEERE (Bmonthcalendar ()REEER]) P
HITEMUNEE, EXTHIFPEENISENHE.
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ATHEPYATLE2007FNSEBH, RIREZFTANSE_ T2, BITLUERERKIEE—
;E%H@Eﬁﬂ:%@?ﬁ@?&%ﬁql (MRETARUEHATTIENY, BANNEIXEPIERAUENHE
¥0) .

import calendar

# Show every month
for month in range(1l, 13):

# Compute the dates for each week which overlaps the month
c calendar .monthcalendar (2007, month)

first_week c[0]

second_week c[1]

third_week = c[2]

# If there is a Thursday in the first week, the second Thursday
# is in the second week. Otherwise the second Thursday must
# be in the third week.
if first_week[calendar .THURSDAY] :
meeting_date second_week[calendar . THURSDAY]
else:
meeting_date third_week [calendar . THURSDAY]

print '%3s: %2s' (month, meeting_date)

gUBZEIPYATLIVEEB S :

$ python calendar_secondthursday.py
1: 11
2: 8
3: 8
4: 12
5: 10
6: 14
7: 12
8: 9
9: 13
10: 11
11: 8
12: 13

44.4 BE

e Python Module of the Week Home

* Download Sample Code
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CHAPTER
FORTYFIVE

PYMOTW: COMMANDS

commandsiEHhBS—tATFAEUNix Fshell6p< R EGHHIRE .

* ER: commands
« B8Y: ETIMBshel lESHEERRBREBRSBARML SR .
e PythonhiA&: 1.4+

45.1 HR

Note: X TEHRMMTF subprocess KHBELINT.

commandsiZRFEF/3ITHTFABINB e SBIREL . XEERFE T she L URAIFBESR O TS 8Y
ﬁuﬂj*ﬂ'{kuﬁ%

45.2 getstatusoutput()

getstatusoutput() HREFEIshelUET—Th<, ZERERBIRTERNAEL (B3 stdout
Mstderrp¥=8) . BHRSHBSMCRENIwait ()Fos.wait () —HH), S— 71601, ER
PRESRIHENESSIMRTT. JESIMRFT N0, %‘?ﬁi%j‘?&r BNREIRT. WR~ET
— IV, BFPHESERUSERIREL.

from commands import

def run_command(cmd) :

print 'Running: "%s"' cmd

status, text = getstatusoutput(cmd)
exit_code status 8

signal _num = status / 256

print 'Signal: %d' signal_num

print 'Exit : %d' exit_code

print 'Core? : %s' bool(exit_code / 256)
print 'Output:'

print text

print

run_command('ls -1 *.py')
run_command('ls -1 *.notthere')
run_command ('echo "WAITING TO BE KILLED"; read input')
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XTEIFP, BETHRRTmSERRYE, ME=TS—EMEZE (FFHRA) BEENS—Tshe L1
ERE. AEBBEYUERCLrl-CRDWES, MEES—RIRP, BRpsHgrepRESEHZIWR
iR, FHERKINAASSHE.

$ python commands_getstatusoutput.py

Running: "1ls -1 *.py"

Signal: O

Exit : O

Core? : False

Output:

-rw-r--r-- 1 dhellman dhellman 1191 Oct 21 09:41 __init__.py

-rw-r—--r-- 1 dhellman dhellman 1321 Oct 21 09:48 commands_getoutput.py
-rw-r—--r-- 1 dhellman dhellman 1265 Oct 21 09:50 commands_getstatus.py
-rw-r—-r-— 1 dhellman dhellman 1626 Oct 21 10:10 commands_getstatusoutput.py

Running: "ls -1 *.notthere"

Signal: O

Exit : 1

Core? : False

Output:

1s: *.notthere: No such file or directory

Running: "echo "WAITING TO BE KILLED"; read input"

Signal: 1
Exit : O
Core? : False
Output:

WAITING TO BE KILLED

BIFAT ' 'kill -HUP $PID' 'RARILXTIHIE.

45.3 getoutput()

URRERSEN TN ARREESERE, fRMEMgetoutput () IRUIRIREAHIL .
from commands import

text = getoutput('ls -1 *.py')
print 'ls -1 *.py:'
print text

print

text = getoutput('ls -1 *.notthere')
print 'ls -1 *.py:'
print text

$ python commands_getoutput.py

1s -1 *.py:

-rw-r--r-- 1 dhellman dhellman 1191 Oct 21 09:41 __init__.py

-rw-r—--r-- 1 dhellman dhellman 1321 Oct 21 09:48 commands_getoutput.py
-rw-r—--r-- 1 dhellman dhellman 1265 Oct 21 09:50 commands_getstatus.py
-rw-r—-r-— 1 dhellman dhellman 1626 Oct 21 10:10 commands_getstatusoutput.py

1s -1 *.py:
1s: *.notthere: No such file or directory
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45.4 getstatus()

TR REAR—4E, getstatus () REEIZT— TS ZIBASRANRTE. M2, ZiE—"T
SHIBE, XTSHE—TXHE, REHF''ls -Ud''HP, ETZHSZIEROBNNIARL,
RIRRZHEVERER -

from commands import

status = getstatus('commands_getstatus.py')

print 'commands_getstatus.py:', status
status = getstatus('notthere.py')
print 'notthere.py:', status

status = getstatus('$filename')

print '$filename:', status

NALTIUBE], SHPNFRTSASHEN, FTLUEINEREEARASHTY R .
$ python commands_getstatus.py
commands_getstatus.py: -rw-r--r-- 1 dhellman dhellman 1387 Oct 21 10:19 commands_getstatus.py

notthere.py: 1s: notthere.py: No such file or directory
$filename: ls: $filename: No such file or directory

45.5 SE

* Python Module of the Week Home

* Download Sample Code
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CHAPTER
FORTYSIX

PYMOTW: ATEXIT

o &3 atexit
- BfY: Z—EEXAN, EM—THERBAREIIRE.
e Pythonhga: 2.1.3+

46.1 AR

atexitiBHRIBH T —TEENED, —KRBERT, BFIMYERXANEZIAMEIRE. sysiEk
SARMWIRE T ELIINAENIES, sys.exitfunc, BECRESEM—TRE. MmatexitiFMRI
W2 TMERFERNER .

46.2 Rl

—EBIPIF, Ti@iTatexit. register ()FEM—TRE:
import atexit
def all_done():
print 'all_done()'
print 'Registering'

atexit.register(all_done)
print 'Registered'’

BF CENEEER EMUEAEMSE, FUAEERXANIENEA Tall _done():

$ python atexit_simple.py
Registering

Registered

all_done()

EMDTRELIETEN, HEIJUMEESHEGTN). SAEZSMMTEIEEEE, SRR
HEERT, H2FEEAN. ENTURSHEREIMRE, MURINIEEFRFTZRE— T8
FREERAOOBIR -- RNIABEZEM—TRERH.

def my_cleanup(name) :

print 'my_cleanup(%s)' name

239
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atexit.register(my_cleanup, 'first')
atexit.register(my_cleanup, 'second')
atexit.register(my_cleanup, 'third')

AR XERMBANINEEEREIMNENEEN. XMAIHRREREIMRSAINSEES
(BBIEEMENNNatexi tERE) FEIE, XFTLUBMRIRBBURBIKR .

$ python atexit_multiple.py
my_cleanup(third)
my_cleanup(second)
my_cleanup(first)

46.3 4R {RatexitBEIARBIEA?

Batexi tEMEIABLERRMASHIBBIBEREU T/ LM:

- EEBRTREISSEE. # XTESE??
o HiZAFos. exit()
* fEpythonf@iRssd, HNZIR™E0VEER.

RNTEPEESETESSHEATE, BIITLUMEHR subprocess summary PEI—MBIF. XBH2
TXUHFRERAR, DIBHENFHIZ:

import os

import signal
import subprocess
import time

proc subprocess.Popen('atexit_signal_child.py')
print 'PARENT: Pausing before sending signal...'
time.sleep(1)

print 'PARENT: Signaling %s' / proc.pid
os.kill(proc.pid, signal.SIGTERM)

FHEPIRBatexitCERE, PUEACERERIEA.

import atexit
import time

def not_called():
print 'CHILD: atexit handler should not have been called'

print 'CHILD: Registering atexit handler'
atexit.register(not_called)

print 'CHILD: Pausing to wait for signal'
time.sleep(5)

BITZ2iE, RLERWT:

$ python atexit_signal_parent.py

CHILD: Registering atexit handler

CHILD: Pausing to wait for signal
PARENT: Pausing before sending signal...
PARENT: Signaling 2038
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ERFFHIEDEEEMAnot_called(), FIMUFSEHENILHBNEVER. XEMUEY, WR—TEFELR
WIERREBRMNE, ERSHiTatexitOEREL.

import atexit
import os

def not_called():

print 'This should not be called'
print 'Registering'
atexit.register(not_called)
print 'Registered’

print 'Exiting...'
os._exit(0)

BFREINNEHZEAR0s. eixt () RERER, FrllatexitBICHAREASHIERE.

$ python atexit_os_exit.py
Registering

Registered

Exiting...

WREANEMBsys.exit ()BNE, atexitBVEBREUNARSIRIIT.

import atexit
import sys

def all_done():

print 'all_done()'

print 'Registering'
atexit.register(all_done)
print 'Registered'’

print 'Exiting...'
sys.exit ()

$ python atexit_sys_exit.py
Registering

Registered

Exiting...

all_done()

Zi‘;l_gthonﬁ@ﬁ%ﬁqﬂ’fﬁiﬁl&—’\?’zi’f‘éﬁ%ﬁﬂﬁifiﬂ'ﬂiﬁﬁﬂ_ﬂjﬁﬁﬁﬁﬁatexit@ﬂ%@%ﬁ, X TS
FETE. :-)

46.4 fFatexitORAFHNDPHNEE

fratexitCHARHPSIZZEENOWERSRALIITHE, RESIKNEESEFRMELUER
EFRINREERER.
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def exit_with_exception(message):
raise RuntimeError (message)

atexit.register(exit_with_exception, 'Registered first')
atexit.register(exit_with_exception, 'Registered second')

Note: EMBBIMRRE THITNINRE. WR—TOEREDPEVEEIRSIAT BI TR (tofthst
EMBRLEMGSIAR), A, REANERIENTFRFPREARREEN. # XTHIF, EBEL
frsecond LMERE, BRABTNZfirstREER, XEEXRERNatexitOFRFABIZRE
MM MITHY .

$ python atexit_exception.py

Error in atexit._run_exitfuncs:

Traceback (most recent call last):

File "/Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/atexit.py", line 24, in _run_exitfuncs
func(*targs, **xkargs)

File "atexit_exception.py", line 36, in exit_with_exception

raise RuntimeError(message)

RuntimeError: Registered second

Error in atexit._run_exitfuncs:

Traceback (most recent call last):

File "/Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/atexit.py", line 24, in _run_exitfuncs
func(*targs, *xkargs)

File "atexit_exception.py", line 36, in exit_with_exception

raise RuntimeError (message)

RuntimeError: Registered first

Error in sys.exitfunc:

Traceback (most recent call last):

File "/Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/atexit.py", line 24, in _run_exitfuncs
func(*targs, #**kargs)

File "atexit_exception.py", line 36, in exit_with_exception

raise RuntimeError(message)

RuntimeError: Registered first

—RER T, MTURECEERYPLZHOLBENCRABERE, XFAERREN, MASER
LEREFREL.

46.5 S%E&

e Python Module of the Week
* Sample Code
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CHAPTER
FORTYSEVEN

PYMOTW: COLLECTIONS

collectionsREZ T —LIRTAEXRR, WIIR, FHEIMITSLIELE.

o f&th: collections
- BN HIBXBNBSSES.
* Python hR4A&: 2.4 +

47 .1 BwHPASI

—PUSKASI, FE ' RS ', SIFANE—in CIZNFMERTR . EERNEEFNS, &)
TERENHATIBVRFIRE, BIIRBINEIAFRILEREEM IR T .

BRGNS — PSS, PIAEHISF—EIIRESIFOMERRIE, WHA_  getitem ()48
BRETER, HEKE, RIBFRGHLESSHKEEFEETTTER.

import collections
d = collections.deque('abcdefg')

print 'Deque:', d

print 'Length:', len(d)
print 'Left end:', d[0]
print 'Right end:', d[-1]

d.remove('c')

print 'remove(c):', d

$ python collections_deque.py

Deque: deque(['a', 'b', 'c', 'd', 'e', 'f', 'g'l)
Length: 7

Left end: a

Right end: g

remove(c): deque(['a', 'b', 'd', 'e', 'f', 'g'])

— T RRASITUMB—IFEATTER, EPythonSXIMERIIE " left'' F " “right''.

import collections

# Add to the right ## , extend append
d = collections.deque()
d.extend('abcdefg')

print 'extend :', d
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d.append('h')
print 'append :', d

# Add to the left ## , extendleft appendleft
d = collections.deque()

d.extendleft('abcdefg')

print 'extendleft:', d

d.appendleft('h')

print 'appendleft:', d

Note: extendleft () BXEIENEART, ERTHRENTFIE—TTEH#Tappendleft
(). BARNGSREX MRS T — T EEINEATERY.

$ python collections_deque_populating.py

extend : deque(['a', 'b', 'c', 'd', 'e', 'f', 'g'l)

append : deque(['a', 'b', 'c', 'd', 'e', 'f', 'g', 'h'])
extendleft: deque(['g', 'f', 'e', 'd', 'c', 'b', 'a'l)
appendleft: deque(['h', 'g', 'f', 'e', 'd', 'c', 'b', 'a'l)

KBy, MmASITURN ARIRHRIM—IRRETR, RIAEEIMEEEPRUTE.
import collections

print 'From the right:'
d = collections.deque('abcdefg')

while True:
try:
print d.pop() ##
except IndexError:
break

print 'From the left:'
d = collections.deque('abcdefg')

while True:
try:
print d.popleft() ##
except IndexError:
break

$ python collections_deque_consuming.py
From the right:

M T 0O Q& 0 H0g

From the left:

g H 0O QA 0 T e

244 Chapter 47. PyMOTW: collections



PyMOTW 3244, RRA 1.4

BEAXNRASIREELZ S, FTMWREZEYUAIRIIAZPNEIMiR I REUTE .

import collections
import threading
import time

candle = collections.deque(xrange(11))

def burn(direction, nextSource):
while True:
try:
next = nextSource()
except IndexError:

break
else:
print 'Y8s: Ys' (direction, next)
time.sleep(0.1)
print 'Y%8s done' direction

return

left = threading.Thread(target=burn, args=('Left', candle.popleft))
right = threading.Thread(target=burn, args=('Right', candle.pop))

left.start()
right.start()

left.join()
right.join()

$ python collections_deque_both_ends.py
Left: O
Right: 10
Left: 1
Right: 9
Left: 2
Right: 8
Left: 3
Right: 7
Left: 4
Right: 6
Left: 5
Right done
Left done

SHO—THASIBERNIDRERAS—THh R L) —E, MUBIRELIR.
import collections

d = collections.deque(xrange(10))
print 'Normal :', d

d = collections.deque(xrange(10))
d.rotate(2) ##
print 'Right rotation:', d

d = collections.deque(xrange(10))
d.rotate(-2) ##
print 'Left rotation :', d

MGi0feEE (ER—TIEH) Wik, BIBGBEGIHAE, XFEIGINRIVIAXBBEZEIX
IRAABIBNZEID . MZCiObes: (ER— TR kS, BRAZZOBELIRARE, NFBYZEARE
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X RS s B XUmASIEN G .

$ python collections_deque_rotate.py

Normal : deque([0, 1, 2, 3, 4, 5, 6, 7, 8, 9])

Right rotation: deque([8, 9, 0, 1, 2, 3, 4, 5, 6, 7])
Left rotation : deque([2, 3, 4, 5, 6, 7, 8, 9, 0, 1])

47 .2 defaultdict

FENTIRES T setdefault(), MTRE—TRINE, MNYER— T AEENRENEXTRIA
ERRE. BN, defaultdictoEiBuiERBiSESAE.

import collections

def default_factory():
return 'default value'

d = collections.defaultdict(default_factory, foo='bar')
print d

print d['foo']

print d['bar']

$ python collections_defaultdict.py

defaultdict(<function default_factory at 0x7ca70>, {'foo': 'bar'})
bar

default value

XTRIFH, FAERBEFEENMIAME. SIMANZE—THETFERIRIHENER, L—TIR,
G, EEERUNSEERL. WEEEEETIFSERAdefaultdictiyflF.

##E2Hdefaultdictl=

defaultdictBysE—"SHdefault factory, RELTHBE, MiAANone, RTHSHIREIE
SFHNREX.

BlF1l: FHRERANR—TIIR
>>> s [('yellow', 1), ('blue', 2), ('yellow', 3), ('blue', 4), ('red', 1)]
>>> d = defaultdict(list)

>>> for k, v in s:
d[x] .append (v)

>>> d.items()
[('blue', [2, 4]), ('red', [11), ('yellow', [1, 31)]

Bilx2: FEEFNHR, RBMEATdict
>>> d {3
>>> for k, v in s:

d.setdefault(k, []).append(v)

>>> d.items()
[('blue', [2, 4]), ('red', [1]1), ('yellow', [1, 31)]

PIF3: ERANER, HEFUEIRIANO
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>>> s = 'mississippi'’
>>> d = defaultdict(int)
>>> for k in s:

dfk] += 1

>>> d.items()
[C'i', 4, C'p', 2, ('s', 4), ('m', 1)]

Hl=4:

>>> def constant_factory(value):
. return itertools.repeat(value) .next
>>> d = defaultdict(constant_factory('<missing>'))
>>> d.update(name='John', action='ran')
>>> 'Y (name)s %(action)s to %(object)s' / d ## ) key
'John ran to <missing>'

Bl=5:
>>> s = [('red', 1), ('blue', 2), ('red', 3), ('blue', 4), ('red', 1), ('blue', 4)]
>>> d = defaultdict(set)

>>> for k, v in s:
d[k].add(v)

>>> d.items()
[('blue', set([2, 41)), ('red', set([1, 31))]

47.3 &

* Wikipedia: Deque

* Deque Recipes

e defaultdict examples

e James Tauber: Evolution of Default Dictionaries in Python
¢ Python Module of the Week Home

e Download Sample Code

47.3. SE
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CHAPTER
FORTYEIGHT

PYMOTW: FILEINPUT

o #&HR: fileinput
- BEY: fIEGSITURES.
e Python hRA&: ?

48.1 iR

IFRAIM fileinput ERFEXTMRINFINE. XS—TIEEEHEER, BFOIRMENAX
TSR ESNmSITIER. AW, SEABIARKR Patrick BT TMFA m3utorss , BFE—
L5, \demokt A podcastableiENEFICR.

EEIRAZ—THZ Tm3uXM, L TAHBEIMp3XH. HEE—TXNLXH, FERBRERRSS
feed (BN, HiLEstdout). ATMEBRHA, EFEXN—THIIIR—RLE:

s FIAETXH.

s ER—TXHERE—1T.

* FRCHIEE—Tmp33 YT .

+ WRE, REBmp3XHEVSRRETLEMRSS feed.

. Hd.

BANZFIEREXAHIMENRRE. BREFESER, A—LIHZE, HiRE, EERGEERT
MIERME. BREMfileinputiEiR, HTURAXARANNERRZARE, ETFEEUT:

import fileinput
import sys

def generate_item(filename):
"""Process the named file go generate an RSS item.

print filename

for line in fileinput.input(sys.argv[1:]):
mp3filename = line.strip()
if not mp3filename or mp3filename.startswith('#'):
continue
generate_item(mp3filename)

XERARBOEENRBEforfBIRMEY. fileinput.input () REUESHBERISBNNESXH25)
K. UREXTIRZBTH, ABABERSMRIERADIRE. BRONIB—TENRDE, KRROETL
BN AXHPNE—1T. RBit, BErEMOMEBMLEST, RI=afliEE, IHEmp3XX4t.
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AEXTPIFP, BAFZRONEALREB T SUFISENITT. JeEREMTI R (B, Egrep
BRTH). fileinputRRUBSTIHEXLSIEIRE (fillename (), filelineno(), lineno
(), 5%). BAERETSEMeinputBIPERAY.

48.2 &

 fileinput ZAERARAEREIIRS.
e Patrick Bryant —{I3Red/FMINER.
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CHAPTER
FORTYNINE

PYMOTW: GETOPT

« BER: getopt
- B8Y: oS TR
o pythonhgas: 1.4+

49.1 HiR

getoptERI2ERNGBSITIRTIETE, FBUnixEHgetopt(). ERM—TSEEI, W
sys.argv, iR@(option, argument)XFIEMIEETEISHES.

IFHNESUEERE

* -a

* -bval

* -b val

* --noarg

e --witharg=val

e --witharg val

49.2 FHSH

getoptREIH=TS%H:
E— T SHISFEMNSHEY, ©ERE¥XRBsys.argv[l:] (RBsys.arg[0], BANECIEES

=

).

FE_TSHRENENFRBAFERETZMHER. WR—TERFE—TSH, BLERFHZ
GERETES. # XTESKRIDEINVE.

E=T2H, UREEINE, NZR—TKERENZFHI. KERERSISZTFF, A--
noargd--witharg. REIPHRRBFIANZEZRERT' - . WRET—TKERFE—TS
#H, MLTHREEERFT '='".

GEANKENERTUE—TRRPEEEREX .

49.3 BENER

UR—TMEFFEH2TIEDR, -afl-b, bERFZ—TSH, MABENR' 'ab:''.
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print getopt.getopt(['-a', '-bval', '-c', 'val'l, 'ab:c:')

$ python getopt_short.py
([¢'=a', '), ("'-b', 'val'), ('-c', 'val")]l, [1)

49.4 KHZINEIR

NRERH2TIEI, -noargfl-witharg, ESHFIINAN[ "noarg', “witharg=' ].

print getopt.getopt([ '--noarg', '--witharg', 'val', '--witharg2=another' ],''

$ python getopt_long.py
([("--noarg', ''), ('--witharg', 'val'), ('--witharg2', 'another')], [1)

Bl

ETR—1ERa0PF, BH5™NER: -o, -v, --output, --verbose,
WI-0, --output®l--versionFZEIETESH.

import getopt
import sys

version '1.0"'
verbose False
output_filename 'default.out’

print 'ARGV :', sys.argv[1:]

options, remainder = getopt.getopt(sys.argv([i:], 'o:v', ['output=',
'verbose',
'version=',
D
print 'OPTIONS :', optioms

for opt, arg in options:

if opt in ('-o', '--output'):
output_filename arg
elif opt in ('-v', '--verbose'):

verbose = True
elif opt '--version':
version = arg

print 'VERSION :', version

print 'VERBOSE :', verbose

print 'OUTPUT :', output_filename
print 'REMAINING :', remainder

ERIUSHHNER .

$ python ./getopt_example.py
ARGV : []

OPTIONS : []

VERSION : 1.0

VERBOSE : False

OUTPUT : default.out
REMAINING : []

,[ 'moarg', 'witharg=',

A --version.
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TR R TSRS H DR

$ python ./getopt_example.py -o foo
ARGV : ['-0', 'foo'l

OPTIONS : [('-o', 'foo')]

VERSION : 1.0

VERBOSE : False

OUTPUT : foo

REMAINING : []

HELGEK:

$ python ./getopt_example.py -ofoo
ARGV : ['-ofoo']

OPTIONS : [('-0', 'foo')]

VERSION : 1.0

VERBOSE : False

OUTPUT : foo

REMAINING : []

KA U B REV D5 -

$ python ./getopt_example.py --output foo
ARGV : ['--output', 'foo']

OPTIONS : [('--output', 'foo')]

VERSION : 1.0

VERBOSE : False

OUTPUT : foo

REMAINING : []

FEER ' ="55:

$ python ./getopt_example.py --output=foo
ARGV : ['--output=foo']

OPTIONS : [('--output', 'foo')]

VERSION : 1.0

VERBOSE : False

OUTPUT : foo

REMAINING : []

49.5 KENEMNES

MNFEFEDENED, RMNIUAVETHELR, MRBREH—TIE—BIEUBERIRIE THED
Blgr:

$ python ./getopt_example.py --o foo
ARGV : ['--0', 'foo']

OPTIONS : [('--output', 'foo')]
VERSION : 1.0

VERBOSE : False

OUTPUT : foo

REMAINING : []

WRE—RIBAEE, NSENERE.

$ python ./getopt_example.py --ver 2.0
ARGV : ['--ver', '2.0']
Traceback (most recent call last):
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File "./getopt_example.py", line 43, in 'version=',
File "/Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/getopt.py", line 89, in getopt opts, ar
File "/Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/getopt.py", line 153, in do_longs has_a
File "/Library/Frameworks/Python.framework/Versions/2.5/1ib/python2.5/getopt.py", line 180, in long_has_args
raise GetoptError('option --%s not a unique prefix' % opt, opt)
getopt.GetoptError: option --ver not a unique prefix

BRI ESERRIE—TIFERSHZEE LRLE.

$ python ./getopt_example.py -v not_an_option --output foo
ARGV : ['-v', 'mot_an_option', '--output', 'foo']

OPTIONS : [('-v', '")]

VERSION : 1.0

VERBOSE : True

OUTPUT : default.out

REMAINING : ['not_an_option', '--output', 'foo'l

49.6 GNURSHVETREMT

XEPython 2.30haVEMFIE, ERET—TRE, WUfignu getopt(). ZREFIFEIFIIFEIN
SHUERINSEESHEDSTP. FHMMETLRBATHIF, IJURBENBLESIME:

import getopt
import sys

version '1.0'

verbose False

output_filename 'default.out'
print 'ARGV :', sys.argv[1i:]

options, remainder = getopt.gnu_getopt(sys.argv[i:], 'o:v',
['output="',
'verbose',
'version="',

D
print 'OPTIONS :', options

for opt, arg in options:
if opt in ('-o', '--output'):
output_filename arg
elif opt in ('-v', '--verbose'):
verbose = True
elif opt '--version':
version arg

print 'VERSION :', version
print 'VERBOSE :', verbose
print 'OUTPUT :', output_filename

print 'REMAINING :', remainder

HHSERUT:

$ python ./getopt_gnu.py -v not_an_option --output foo
ARGV : ['-v', 'nmot_an_option', '--output', 'foo']
OPTIONS : [('-v', ''), ('--output', 'foo')]

VERSION : 1.0
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VERBOSE : True
OUTPUT : foo
REMAINING : ['not_an_option']

49.7 $SRBOBIF: --

20RgetoptHANSEHEIIPEERI- -, EMSD LIFLERIRS BN .

$ python ./getopt_example.py -v -- --output foo
ARGV : ['-v', '--', '--output', 'foo']
OPTIONS : [('-v', '")]

VERSION : 1.0

VERBOSE : True

OUTPUT : default.out

REMAINING : ['--output', 'foo'l

49.8 S%E

e getopt - Linux Command - Unix Command

49.7. WHHNBF: --
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CHAPTER
FIFTY

PYMOTW: HASHLIB

* R: hashlib
- BN: NBEHIEIBREZ
e pythonhga: 2.5

50.

1 R

hashlibi&iR13E Tmd5FshatEik, M —BEIAPI. REBKENBHEE, TLUEAEEIEE
REKNE—TIEHENR. FERBMERTHAENISERE, HIUERHEEEIVAPIRIEIE.

hashlib@&3F0penSSLEY, FPRHNMEEENZEIEN, BFE:

L]

L]

50.

md5 ()

2 MD5fIF

TTE—RHIE (XBER—TASCIIFFE)IMDSEZE, AIREIES, 1EEuE, ATHERE.

import hashlib

from hashlib_data import lorem

h

hashlib.md5()

h.update(lorem)
print h.hexdigest()

XTMBIFEM Thexdigest () FoAMARdigest () J33R, XHFTLABERIFIENLR. WREBK
B|ABINVERE, RIUERdigest ().

$ python hashlib_md5.py
c3abeb41f361blbfbbcfecbfb3aadlfb
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50.3 SHA1lfIF

NRIAEEEVEIB~E—TSHALRE, HitEIEIEMY:
import hashlib

from hashlib_data import lorem

h = hashlib.shal()
h.update(lorem)
print h.hexdigest()

IR, FENRREBTER T ARNEENAD.

$ python hashlib_shal.py
ac2a96a4237886637d5352d606d7a7b6d7ad2f29

50.4 new()

BitR, BI—TFNSEIANDTHRSIBEE, MASEREMRWERE, XIREAERIENS
. fl, IUE—TERENHPEREIGHRE. EXEERT, BITTUEEERnew () RERE
BE—THNIGHITES.

import hashlib
import sys

try:
hash_name = sys.argv[1]
except IndexError:
print 'Specify the hash name as the first argument.'
else:
try:
data = sys.argv[2]
except IndexError:
from hashlib_data import lorem as data

h = hashlib.new(hash_name)
h.update(data)
print h.hexdigest()

LIERARNSHIETH

$ python hashlib_new.py shal

ac2a96a4237886637d5352d606d7a7b6d7ad2f29

$ python hashlib_new.py sha256

88b7404fc192fcdb9bbldbaladl18aalccd580e9faal10d12b4d63988c£20332

$ python hashlib_new.py shab12
£58c6935e£9d5a94d296207ee4a7d9bbad11539d8677482b7e9d60e4b7137£68d25£9747cab62fe752ecbedlebb2fadcdbc8c9203267£99
$ python hashlib_new.py md5

c3abeb41f361blbfbbcfecbfb3aadlfb

50.5 #@FAupdate()BR

[5#itHEupdate () RETUESRIBEA. SRSRBFLNNONAEFTREE. Fl0: I3
FER, MAE—RIEEAREN, ERARRupdate () SRBEHR.
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import hashlib
from hashlib_data import lorem

h = hashlib.md5()
h.update(lorem)
all_at_once h.hexdigest ()

def chunkize(size, text):
"Return parts of the text in size-based increments."
start 0
while start len(text):
chunk = text[start:start+size]
yield chunk
start size
return

h = hashlib.md5()

for chunk in chunkize(64, lorem):
h.update (chunk)

line_by_line = h.hexdigest()

print 'All at once :', all_at_once
print 'Line by line:', line_by_line
print 'Same :', (all_at_once line_by_line)

EMFIFPE—mUMERR, BAtIBITDEMENHE, Bt S ERKIEEEER I a0asLaE
Flupdate () kF4E£HENEE.

$ python hashlib_update.py

All at once : c3abeb41f361blbfbbcfecbf53aadlfb
Line by line: c3abeb41f361blbfbbcfecbf53aadlfb
Same : True

50.6 &

e Voidspace: IronPython and Hashlib

e hmac module

50.6. =% 259
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CHAPTER
FIFTYONE

PYMOTW: UNITTEST

o &HR: unittest
- BaY: BSmhMhiESR
e pythonhgas: 2.1+

51.1 #5R

PythonBunittesti&ER, BIBEIRAPyUnit, BEI2ETFHKent Beck FErich Gammaikit#y
XUnitiEZeHY. XIMBRUSSERTEEMBRZAES (WC, perl, JavaflSmalltalk)®. XTH
unittestSEWEVELSSZ#Ffixtures, test suites, Fla test runner, DUERESRIMAXVREL
3.

51.2 EXRMNGH
unittestBERPENHUXESHTED: SR “fixtures”"BINEE, ARSHVHAB. 87
MR Runittest. TestCaseFHROIE, FHEEILMREBIUENEXDE. BIL:
import unittest
class SimplisticTest(unittest.TestCase):
def test(self):

self.failUnless(True)

if name ' __main__'

unittest.main()

EXTHIFP, SimplisticTestXBES—Ttest()oE, WRARTruemEfalselyRISHKM.

51.3 MiAZ1T

REIPEZETunites KBNS NE2HES TN NRBES TEINED:

if name ' __main__'

unittest.main()

RE, BEMNGDSTPEITEX A
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$ python unittest_simple.py

Ran 1 test in 0.000s

0K

BRENFEEPESTURMAFENNEGER, HESTTNKEVPRTER (178" " . "RaET

M) . B - vIETUENRERPEREFEER .

$ python unittest_simple.py -v
test (__main__.SimplisticTest) ... ok

Ran 1 test in 0.001s

0K

51.4 MiXSRiEE

M EZ3TIRENEREL

A~
|

ok: MAH@T. FAIL: MIXEE@E T, FHESIAZA—TAssertionErrorS®E. ERROR: it E

PS|IE—TAREAssertionErrortiBE.
XBEAREEERL—TIK' 'pass' ', FILMIKAPRTSHESEAEETRERE .
class OutcomesTest(unittest.TestCase):

def testPass(self):
return

def testFail(self):
self .faillf (True)

def testError(self):
raise RuntimeError('Test error!')

SARKRMSEE— TR, BoaEREPSESHEAOBER

$ python unittest_outcomes.py
EF.

ERROR: testError (__main__.OutcomesTest)

Traceback (most recent call last):
File "unittest_outcomes.py", line 43, in testError
raise RuntimeError('Test error!')

RuntimeError: Test error!

FAIL: testFail (__main__.OutcomesTest)

Traceback (most recent call last):
File "unittest_outcomes.py", line 40, in testFail
self.faillf (True)

AssertionError
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Ran 3 tests in 0.002s

FAILED (failures=1, errors=1)

ALFENRIFE, testFail()kW, CHERER T SIEEMNARIBIT. XEBOAITURRRBEY
ﬂJﬁEﬁU&%ﬁHﬂBIiAJﬁ%)&E’J%X NTEESSNERNXEMNERRRER, TJUER fail*
() A assert*()/33%, FHiLEMEENsgSH, ERthEPEREFMANERES.

class FailureMessageTest(unittest.TestCase):
def testFail(self):
self .failIlf(True, 'failure message goes here')

$ python unittest_failwithmessage.py -vtestFail (__main__.FailureMessageTest) ... FAIL

FAIL: testFail (__main__.FailureMessageTest)

Traceback (most recent call last):
File "unittest_failwithmessage.py", line 37, in testFail
self.faillf(True, 'failure message goes here')
AssertionError: failure message goes here

Ran 1 test in 0.002s

FAILED (failures=1)

51.5 BiISBIARMR

RIHHMRIEF ERUE TO# T =K. ®/Btruth-checkinglifVSARERZ, RBWTH
EEZEMXZNTAIRNBIREH2FENMRERRRE. WRBREBE~ENEITRNE, A
GUEA failUnless() 1 assertTrue()/5iE, WRZEIREN R, B4, FERAfaillf
() # assertFalse()EESEERN.

class TruthTest(unittest.TestCase):
def testFailUnless(self):
self.failUnless(True)

def testAssertTrue(self):
self .assertTrue(True)

def testFaillf(self):
self .faillf (False)

def testAssertFalse(self):
self .assertFalse(False)

51.6 iz

X2 THREINHZER, unittestB TR MEESSHEFNEEA.

class EqualityTest(unittest.TestCase):
def testEqual(self):
self .failUnlessEqual(l, 3-2)
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def testNotEqual(self):
self .failIfEqual(2, 3-2)

XEEFEREVIHERLEROE, ENASARKME, REROA T™MESETMERVERP.

class InequalityTest(unittest.TestCase):
def testEqual(self):
self .failIfEqual(l, 3-2)

def testNotEqual(self):
self .failUnlessEqual(2, 3-2)

L TXENN, TUEE:

$ python unittest_notequal.py -v
testEqual (__main__.EqualityTest) ... FAIL

testNotEqual (__main__.EqualityTest) ... FAIL

FAIL: testEqual (__main__.EqualityTest)

Traceback (most recent call last):
File "unittest_notequal.py", line 37, in testEqual
self.failIfEqual(l, 3-2)

AssertionError: 1 ==

FAIL: testNotEqual (__main__.EqualityTest)

Traceback (most recent call last):
File "unittest_notequal.py", line 40, in testNotEqual
self.failUnlessEqual(2, 3-2)

AssertionError: 2 I= 1

Ran 2 tests in 0.002s

FAILED (failures=2)

51.7 E{LIEE?

BRI T8 FI, NFERHFCKR, FLAERTHESEMES, XMERT, ILUER
failIfAlmostEqual() #0 failUnlessAlmostEqual().

class AlmostEqualTest(unittest.TestCase):
def testNotAlmostEqual(self):
self .failIfAlmostEqual(1l.1, 3.3-2.0, places=1)

def testAlmostEqual(self):
self .failUnlessAlmostEqual(l.1, 3.3-2.0, places=0)

ENRSH 2 MSLERIVEIE, placesRVNNE, BRI ZZRIVNEAIEL.
$ python unittest_almostequal.py

Ran 2 tests in 0.001s
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0K

51.8 MiXPHRE

ZEHIRENRT, WR—TIKSIZT—1T5E, XSEUXTEPSEERZE—THER. XEMNTFE
MERMESA T MBI BESEUNEIR. Amal, SREENXNHIAZRBEREB~ET R
®, U—THERNETBEHREF—THE, ILERT, fFATestCase.fallUnlessRaises()
LLEEFARASEESSEERE. LR TEOR TN :

def raises_error(*args, kwds) :
print args, kwds
raise ValueError('Invalid value: ' str(args) + str(kwds))

class ExceptionTest(unittest.TestCase):
def testTrapLocally(self):

try:
raises_error('a', b='c')

except ValueError:
pass

else:
self .fail('Did not see ValueError')

def testFailUnlessRaises(self):
self.failUnlessRaises(ValueError, raises_error, 'a', b='c')

ATENERE—FE, BE_TUER T faillnlessRaises(), EEFEN™ES.

$ python unittest_exception.py -v

testFailUnlessRaises (__main__.ExceptionTest) ... ('a',) {'b': 'c'}
ok

testTrapLocally (__main__.ExceptionTest) ... ('a',) {'b': 'c'}

ok

Ran 2 tests in 0.001s

0K

51.9 Test Fixtures

Fixtures2— MNIXIRBPAERENZER. B0, WRIREESZTEHXNE—1E89NKAEA,
X LMK FEBIB T EX T X — BRI, HttMhXZRAINfixturesBIEEIBEEEN IR
Xt (P2 AP RERINIRERILX LA AERZE ' 8T 'K, BRAMMDRERCNIFMK, &
RUMDPRIBIRAERY) . TestCaseBIFE—LISHRABFAFEEFNBIEX Lfixtures. H#FsetUp()
AT Efixtures. ZEJ#tearDown () BFEEfixtures.

class FixturesTest(unittest.TestCase):
def setUp(self):
print 'In setUp()'
self .fixture = range(1l, 10)

def tearDown(self):
print 'In tearDown()'
del self.fixture
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def test(self):
print 'in test()'
self .failUnlessEqual(self .fixture, range(l, 10))

FEONRIETZE, RIUEEIfixturesFIHISARHITING :

$ python unittest_fixtures.py
In setUp()

in test()

In tearDown()

Ran 1 test in 0.001s

0K

51.10 Test Suites (IR ES)

MOEBEM SR TEMAEF T Atest suites, B—RIAEEEAtest suites, RARE=
MBmEIIsuites (EN2EDERNNIRE). BohildiEtest suitesIFARETIERFEALESD
A, RRERIIIAEEIEE—T1. EHR%nose ] Proctor BIXLETH, WFEBEHIZT
NHRBE ROV, ENSSHIRE.
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PYMOTW: HEAPQ

« #&R: heapq
- Bm: FMEHRERE
e pythonhA: New in 2.3 with additions in 2.5 2.3+, 2.500BFM&N0

heapq3Lil 3@ F Py thonFIREVN\TUERIFEEX .

52.1 R

ER—TONEIEIEEN, HERFINTREEBIMEXA. THHETUER—TIIRFMERRT, H
PITRENBVZ I AAERIE92*4N+1 F] 2*N+2 (DLOFHIBTHEME) . XMPRHELFIERS TR, X
BN RR T RN AR EEH D RAEZE .

KRIVERRBTRXTRHRTFHAFTHNE—TZFTTR. MNTENFESTRXTRHRNTHF
FAAHE—T3ZFTR. PythoniiheapqiERSEEAVR /N .

52.2 TPIEIE

AV F CERZE M T EYIREIETE :

data [19, 9, 4, 10, 11, 8, 2]

52.3 GIE—1

BRTERIBECIRD, DBIRheappush()Fheapify().
{EAheappush (), EPTERHFINEEME TRV AEISIIMARESEY .

import heapq
from heapq_showtree import show_tree
from heapq_heapdata import data

heap 0
print 'random :', data
print

for n in data:
print 'add %3d:' n
heapq.heappush (heap, n)
show_tree (heap)
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$ python heapq_heappush.py
random : [19, 9, 4, 10, 11, 8, 2]

add 19:
19
add 9:
9
19
add 4:
4
19 9
add 10:
4
10 9
19
add 11:
4
10 9
19 11
add 8
4
10 8
19 11 9
add 2:
2
10 4
19 11 9 8

NRHIBEELEARFDT, EMBheapify () #IHMHEFESEEN.

import heapq
from heapq_showtree import show_tree
from heapq_heapdata import data

print 'random :', data
heapq.heapify(data)
print 'heapified :'
show_tree(data)

$ python heapq_heapify.py
random : [19, 9, 4, 10, 11, 8, 2]
heapified :

268
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10 11 8 19

52.4 ipialE

RINRILEZS, TLUERheappop () RERIEDPR/NITTER. TEOIPIFHYIREIEREAEPEIB)

¥, heapify()#&lheappop () BFR—TIIR#ITHRE.

import heapq
from heapq_showtree import show_tree
from heapq_heapdata import data

print 'random :', data
heapq.heapify(data)
print 'heapified :'
show_tree(data)

print

inorder [1

while data:
smallest = heapq.heappop(data)
print 'pop %3d:' smallest

show_tree(data)
inorder.append(smallest)
print 'inorder :', inorder

$ python heapq_heappop.py

random : [19, 9, 4, 10, 11, 8, 2]
heapified :
2
9 4
10 11 8 19
pop 2:
4
9 8
10 11 19
pop 4:
8
9 19
10 11
pop 8
9
10 19
11

52.4. ipia
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pop 9:
10
11 19
pop 10
11
19
pop 11
19
pop 19
inorder . [2, 4, 8, 9, 10, 11, 19]

{EF3heapreplace () GURBRIMETRNBAFNEBIREETE.

import heapq
from heapq_showtree import show_tree
from heapq_heapdata import data

heapq.heapify(data)
print 'start:'
show_tree(data)

for n in [0, 7, 13, 9, 5]:
smallest = heapq.heapreplace(data, n)
print 'replace %2d with %24:' (smallest, n)
show_tree(data)

X TIDBELLYRER T — TEREXNGYE, XEEBMTRESNIIPIREN.

$ python heapq_heapreplace.py
start:

10 11 8 19

replace 2 with O:

10 11 8 19

replace O with 7:

4
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replace 4 with 13:
7

10 11 13 19

replace 7 with 9:
8

10 11 13 19

replace 8 with 5:

5

52.5 UBRNE

heapqtIBZ T2 THFHRESERNRIEATR/NNVETEE. fFRAnlargest()Ffnsmallest()d
DEREMENTRNTRABINTE, n—KTF1, BEBLER FREERSIERIVE.

import heapq
from heapq_heapdata import data

print 'all :', data

print '3 largest :', heapq.nlargest(3, data)

print 'from sort :', list(reversed(sorted(data)[-3:]))
print '3 smallest:', heapq.nsmallest(3, data)

print 'from sort :', sorted(data)[:3]

$ python heapq_extremes.py
all : [19, 9, 4, 10, 11, 8, 2]
3 largest : [19, 11, 10]

from sort : [19, 11, 10]

3 smallest: [2, 4, 8]

from sort : [2, 4, 8]

52.6 S%&

e heapq Theory

e WikiPedia - Heap Data Structure

52.5. HUERE 271


http://docs.python.org/lib/node92.html
http://en.wikipedia.org/wiki/Heap_%28data_structure%29

	PyMOTW: ConfigParser
	描述

	PyMOTW: Queue
	描述
	示例

	PyMOTW: StringIO and cStringIO
	描述
	例子
	参考

	PyMOTW: textwrap
	描述
	例子
	参考

	PyMOTW: linecache
	描述
	示例
	示例输出
	参考

	PyMOTW: bisect
	描述
	示例
	参考

	PyMOTW: logging
	描述
	例子
	参考

	PyMOTW: locale
	描述
	例子
	参考

	PyMOTW: os
	描述
	属主处理
	环境处理
	工作目录处理
	后续...
	参考

	PyMOTW: os(2)
	描述
	管道
	后续
	参考

	PyMOTW: os(3)
	描述
	文件描述符
	文件系统权限
	目录
	符号链接
	访问目录树
	后续
	参考

	PyMOTW: os(4)
	描述
	申明
	运行外部命令
	使用os.fork()创建进程
	等待一个子进程
	Spawn（孵化）
	结论
	参考

	PyMOTW: pickle & cPickle
	描述
	例子
	参考

	PyMOTW: glob
	描述
	示例数据
	通配符
	单一字符通配符
	字符范围
	参考

	PyMOTW: shelve
	描述
	创建一Shelf对象
	写回
	指定Shelf类型
	参考

	PyMOTW: optparse
	描述
	创建一个OptionParser
	定义选项
	分析一个命令行
	简单示例
	与getopt的比较
	Option Callbacks(选项回调)
	帮助信息

	PyMOTW: shutil
	描述:
	复制文件:
	复制文件元信息:
	目录树:
	参考

	PyMOTW: urlparse
	描述
	Parsing:分解
	组装
	连接
	参考

	PyMOTW: os.path
	描述
	解析路径
	创建路径
	标准化路径
	文件时间
	测试文件
	遍历目录树

	PyMOTW: time
	描述
	Wall Clock Time
	处理器时钟
	struct_time
	解析和格式化时间
	使用Time Zone(时区)
	参考

	PyMOTW: datetime
	时间
	日期
	timedelta
	比较
	日期和时间组合
	格式化和解析
	时区
	参考

	PyMOTW: urllib
	HTTP GET:
	编码参数：
	HTTP POST:
	Paths vs. URLs:
	带Cache简单检索：
	URLopener:
	参考

	PyMOTW: fnmatch
	描述
	简单匹配
	过滤
	翻译模式
	参考

	PyMOTW: Cookie
	描述
	创建和设置Cookie
	Morsels
	编码后的值
	接收和解析Cookie头
	选择输出格式
	不推荐使用的类
	参考

	PyMOTW: base64
	描述
	Base64 编码
	Base64 解码
	URL-Safe变化
	其他编码
	参考

	PyMOTW: webbrowser
	描述
	简单示例
	窗口 Vs 标签
	使用特定的浏览器
	BROWSER 变量
	命令行接口

	PyMOTW: anydbm
	描述
	创建一个新的数据库
	打开一个存在的数据库
	错误案例
	参考

	PyMOTW: smtplib
	发送一封邮件
	认证和加密
	验证一个邮件地址
	参考

	PyMOTW: Trace
	命令行接口
	跟踪时的异常
	代码报告
	调用关系
	编程接口
	保存结果数据
	Trace选项
	参考

	PyMOTW: Struct
	函数 vs Struct类
	封装和解封
	字节序
	缓冲
	参考

	PyMOTW: array
	数组的初始化
	处理数组
	数组和文件
	交替字节排序
	参考

	PyMOTW: getpass
	例子
	在非终端中使用getpass
	参考

	PyMOTW: string
	常量
	函数
	模板
	模板的高级应用
	不推荐使用的函数
	参考

	PyMOTW: exceptions
	描述
	基类
	异常的引发
	Warning列表
	参考

	PyMOTW: itertools
	描述
	合并和切分迭代器
	转换输入
	产生新值
	过滤
	分组数据
	参考

	PyMOTW: zipfile
	局限
	测试ZIP文件
	从ZIP存档中读取元数据
	从ZIP档案中提取文件
	创建一个新的档案
	使用备选的存档成员名
	从源而非文件上写数据
	通过ZipInfo实例写入
	追加文件
	Python ZIP档案
	参考

	PyMOTW: BaseHTTPServer
	描述
	简单的GET请求例子
	线程和进程
	POST
	Errors

	PyMOTW: pprint
	描述
	输出
	格式化
	其他类
	递归
	限制嵌套输出
	控制输出宽度

	PyMOTW: SocketServer
	描述
	服务器类型
	服务器对象
	实现一个服务器
	请求处理者
	Echo例子
	线程和进程
	参考

	PyMOTW: asyncore
	客户端
	服务器
	其他循环事件的处理
	文件处理
	参考

	PyMOTW: tempfile
	描述
	临时文件
	命名临时文件
	mkdtemp
	预测文件名
	临时文件的位置
	参考

	PyMOTW: sched
	描述
	延迟后运行事件
	事件重叠
	事件优先级
	取消事件
	参考

	PyMOTW: csv
	描述
	局限性
	读取
	写入
	引用
	Dialects
	DictReader 和DictWriter
	参考

	PyMOTW: calendar
	描述
	格式化的例子
	计算例子
	参考

	PyMOTW: commands
	描述
	getstatusoutput()
	getoutput()
	getstatus()
	参考

	PyMOTW: atexit
	描述
	示例
	什么时候atexit函数不被调用?
	在atexit回调函数中的异常
	参考

	PyMOTW: collections
	双端队列
	defaultdict
	参考

	PyMOTW: fileinput
	描述
	参考

	PyMOTW: getopt
	描述
	函数参数
	短形式选项
	长形式选项
	长形式选项的缩写
	GNU风格的选项解析
	特殊的例子: --
	参考

	PyMOTW: hashlib
	描述
	MD5例子
	SHA1例子
	new()
	调用update()多次
	参考

	PyMOTW: unittest
	描述
	基本测试结构
	测试运行
	测试结果输出
	断言的本质
	等价测试
	近似相等?
	测试中的异常
	Test Fixtures
	Test Suites(测试整合)

	PyMOTW: heapq
	描述
	示例数据
	创建一个堆
	访问堆
	数据极值
	参考


