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—. python KIZRTE

python FIZRFE/ /MR, thread. threading, AN python fiAs A
Python 2.7.9,

1. thread

7t python 3.x D&N 4N _thread, TEAFFKFE, HUHE LB
threading.

O thread & 2 &R AR, R4 TARGONN . JHaG 4k
2, FIFAE B FS (nutexes) fl-&{E5E (binary semaphores) ,
threading R I T AR B 58 (1) B S b e

XM Y £F windows, Linux, SGI IRIX, Solaries 2.x, 24 POSIX

IR RS-
HoE X0
BOZK BEO/EH

thread. ERROR FEE S P — AR R

thread. LockType LR R DA 2R Y

thread. start_new thread(function, |JFUE—"NEIZFE, IR [FHZZRFE PR

args[, kwargs]) W (25, XADLRFEHATREL
function, HAFSHECN args (tuple 3
), AESH kwargs £ fE € T LI
Y PREL function IR[AIF, IXAZFEL 2
Ja 8.
MPREL function I — SRR FH
B, SITENHERREREZEE R, SRR
1k, AEAGZ ) A 2R R .

thread. interrupt main() 1EELFEM H — > keyboardinterrupt,
FLRFE ] DL XA pR B e v Iy £ 2R FE

thread. exit () PhH — Systemexit S, UWIEEEA £h
IR, LEFHSAIL,

thread. allocate lock() IR A — AN %, X FTERA N

unlocked,
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thread. get ident () R F Y HT AR B — DN ERAER IR, HAE
RNTCEES SURIIERS, FREELRER
7 IORE W, LR IRMTSELIE
ki, AR ZEFE G [FI

thread. stack size([size]) IR [ 1 2R R I R AR (RN, AT T
size AJ LAFR & I R AR HIAR 1K/,
EAAZ [0, 32768], (HASCHRF Ltk K/

FIHE S
lock. release () BERUEL, B AR AT SR H
lock. locked () IR EIEPIRES, True RoniZ T LR FESR

HY, False RRARLIEIRA. Binl LLEH
EE A with —# 2 T nianzhog f#
Ho
il
import thread
a lock = thread.allocate lock()
with a lock:

print “a lock is
locked while this executes”

P B
(1). BEEBEAESPR—EMEH, a0 KeyboardInterrupt 5% < FEHLAT—
NI, RS AT LR, {5 5 b 200 AR
(2). JH sys.exit QB EM L SyetemExit 5T A T Thread. exit () .
(3). ABEFW— MBI acquire O, HBHIRISE KeyboardInterrupt 4 2334
17
(). MEARBIN, CREE AR TSGR, EASMAKE, T
LRERI .
(5). MELFLEIME, FHEMEENE, KERME 0 R
(6). thread I, Al thread HEHURSCIA %, WHH M, Lock X R it
Python HRGLIIESLAI AL FERB T EL, (6N 7 FAI=.
>thread. allocate lock (), iR[El—NHrH) Lock X7 5%, B N— N,
>lock. acquire (), AHY4T P #/E, B3 —.
>lock. release (), FA4T VE#AE, B—"141.

il

B E SR

# —x— coding: cp936 —*—
import thread

import time

import random

dish = 0
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lock = thread. allocate lock()

def producerFunction() :

y

WRBERIEFEE 0. 1 K, W38 n—AE R
global lock, dish
while True:
if random. random() > 0.1:
lock. acquire ()
if dish < 100:
dish += 1
print “AEFEM T —ANER, WAEF MER
* % dish
lock. release ()
time. sleep (random. random () *3)

def consumerFunction() :

b

R EE 0.9 /N, M EFHEE— R
global lock, dish
while True:

if random. random() > 0.9:

lock. acquire ()
if dish > 0:

=1
print *{HREFE AR, WA MER %
dish
lock. release ()
time. sleep (random. random () *3)

def begin():
identl = thread. start new thread(producerFunction, ())

ident2 = thread. start new thread(consumerFunction, ())
if name == main :
begin()

2. threading
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JERI{E : Lib/threading.py

threading 15 EET thread HIESRBIEILIRESR , dummy threading £
T aEfHA threading HIEELR,

IZIEREET java B9 threading BEERIARIZITRY, (BE1E java 7, SIFISM

TEEEMNSRERRURIE , & python F , BEIZDFH. Python 9 Thread

RK3H5 Java AERAIFEIRIF. BIERT , MRBMTR i H , LiERER
ELE , RS, 4R, PUTHIRME. ZiXLE Java AY Thread KESHIALIZ /G |
SRR RINEIER R B RIRR AL,

HENXRZOWT :
BOZK BO/EA

threading. active count () R YR alive HIZFEXT S 8=, iR [A

threading. activeCount () HIE =25 T enumarate () 3% [A] 57138 K
B

threading. Condition () T BREL REl—ADNEBEBENS, %
KA B R R
22, HEBR|HADLRENE S

threading. current thread () M) 33 P 2 26 FE, IR [B] 2 2R AR 6

threading. currentThread () Ko MRPWHHFELEA LT threading
LN Y, R Bl —ANE R 5L
dummy ZEFEXT 4 .

threading. enumarate () R Fl—AN 2T alive RFERIA)R, XA

BIRALE G B %S, current thread()
B H R FEAN E 268, &t
IR FE RIS AR I B 2R AE

thrading. Event () —/NTL) R, RE—ANEEN R F
X HRA — A nELL, TR set O ik
WHEN true, BLEH clear ) TIEKE
N false, wait () J5ENFH 2 B 2b5r EA7
N true,

class  threading. local —NRMREBLER A E ., LB
FEAHEYE, RFTFECE— local Xf
TR W], i EAE A
R R T
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mydata = threading. local ()
mydate.x = 1

threading. Lock () — AL R AL, IR Bl AN R AT
%, —HEREFEOZEE, b5 wtR Ut
PIEe, BELRIBIRE . AR ZRFE T LUK
JBE

threading. RLock () —ANTL) R, IR Bl —ANTIRBT R,
PR A A SR BOZ B 2 FR R, A
REM HAMZE AR R . — H — /N RFE IR
—NHTIRE, X AR R LAAERH ZE =R
SREOZB, 1AL B URBOZ Bt A 0 2
BEBOZE .

threading. Semaphore ([value]) —ANTL) R, IREASERAE 5 X
%, —MESEEH ML XA
RE VI release O M E 218 H
acquire O) AN, BRI _E—DMHIEG1E
acquire () JyVE S wiFHZE, B2 TIER
M, FF HIXATHEESE AR . WR T2k
AHEERRE, WEIAA 1.

threading. BoundedSemaphore ([value]) —/NT1.) &A%, R[El—GEEFIME S X
Ko —MHEMNE TRl H ST HE
NS E, wmEE, P
ValueError., fERZHIEN T, 1E55#
FH R BRI BRI BT . RS S
FEOR 2 008, W& —A bug. WIRES
B ARBE G, BRI 1,

class theading. Thread —/NERFESR, ZR] DAHAE PR A 2 A gk
Ao

class threading. Timer — R FE T RS,

threading. settrace (func) B M threading #3331

LAEMIERER R AL, XN EREL fune 2 7E
run O) 77 ¥E V] AT HE AL 45
sys. settrace() »

threading. setprofile (func) WH A M threading #HL S 3
ZEFEH) profile BREL, XANPREY func £
7E run () VA AT #E AL I8 25
sys. setprofile() .

threading. stack size([size]) IR BB i — AN R AT 75 AR I RN T
I size $8 € 5 2L AN B LFE IR R
o HABEAAUN B IREL, £ 10, 3276812
], BI# KA 32KB, 32KB & {fHIE i Re e
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BRI BN KN e AR LR
FEARIPIR/IN, 5RAT A 23l
ThreadError ¥ . WISRTEE PLFEF K
/NTERL, Pl ValueError, [AIRFIXANEL
FERE RN AR A 2

exception threading. ThreadError P — RV RFEA R EE 1R . R2 4%
# F RuntimeError EAL
ThreadErrors

2.1 threading.Thread

threading. Thread 2EE—MNEIEENREHIZR, BRFDE | BI—H
ERRSIERE , BEEFRER run()73iE. FERPAEER (FRTEERE )
Hfthy5ix , REEE#H_init_, run(73i%.

BlE— MRS , NSNS RBEBITEA start0 755k, XNTTEE
—MHEEEEA run().

HIEFIAZ G |, SFRIRSHLBIARRZ "alive” alive SRS , 2 run()75i%
RILRY , SA2FLE , BERE—REIENSFE. is_alive(75iZARENLEEZRS
7= alive,

HttZAZrILAER join(73i% | XANT5iAREZEIERA join(RIZAZ , 5%l join(75
ELELE,

—NEEE—EF , XPMBFALUGBEIERE , BT name TLERIEE
B EEEAERR T,
— MR LBIRSTIPEAE | XMRGRIE MEEEA Python F2FRH

RS, SFIPEASETFE | X MIREMR B SRZAZAIRR | XMRSAAT LIS
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daemon KiRE., FIFEEREXRVENRL. ERIR ( LTS | $UEE

£5F ) JREASHREN. NRBLAZMEIREY | ULEIFTFIREIEsE R

ERRHSSHE] , EEansE

FLFENS |, WRIF python FRFAIIAISHIETR | HARSFPLIER.,

EMEAE | HeTLIKEIE | XFPEAEXI N TE threading HRIREIZRAIIMEE

12, ol CIESRIERIZAE. ESIEIRERIR | R alive. SFIFMERY , A°8E

AR join(73iABATHE join(ThRE. EASHMIER . EAEAREaNZIIMREER

HENREOWT :
BOLK

class
threading. Thread (group=None,
target=None, name=None, args=(),
kwargs={})

start ()

BOER
XA i BB R T 2L S
F

group MiZJy None, TREAFBAENLLE
python ZEFEZH SCHL LA I3 FE o

target &N R, H run() kR
WH, BRIMEN None.

name ;= ZFEFIHFR, BRINEOL T, —AN2k
FERI L PRGN “Thread—-N” , N &/

GHIEAE
args 7& target WHX RHISE, Nicd,
BAHNO .

kwargs & target i X Z TS H T
#, BRI

R 724K threading. Thread, HZ
R, D IRORUEAE O AR S < m i A
GRS (Thread.  init () .

THREAE, HZRARE alive,
BLAERNEFENS R . s fE— AN
e, start O 7iES WA run( .



run ()

join([timeout])

name

getName ()
setName ()

ident

is alive()
isAlive ()

deamon

isDaemon ()
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TE[E)— AR i H PR
RuntimeError,

TR GG B .

A UAEFIREHIZ VL, run ) LA
PHEIX %, FELL target ZEHALHRLEXT S
figds, ST args. kwargs B
IR

SRR E, BoTHERALRE, HE
join () ki AHZ L,

Y timeout Z%{3F None B}, HAHA—NE
B RV SR %L, join () /7R [F] None, 75
A isAlive O ik AIWHER &5 K
A, WK alive, M join QA T time
out,

2 timeout BN None i, join() ke
PH 2E B 3| 2 FE 48 0k

—NERERT LA A join () Z2IK.

WA join O ERAEEL, WPt
RuntimeError () . 1EZEHE )5 22 B H
join () [EIRESH H RuntimeError () »

—NFRFER R E LR, BB, 2L
ReZe ARRIA 4, PIUEA I 42 3 A i bR
BN E .

IREVERFE AT 44 FK

PAERA Y NELY

LEREMIbRE, W LZEFEBE 3~ None,
XN —ABERE, KT
thread. get ident (), ZRFEFrEZS ] LATELR
FRIE H A H A 2R R G I A« XA
LA AT U2 A2 IR H i SR ER

R A TR alive, True/False
ELFEPAT run O ZHTE] run O &1k 2 5,
FRIR[E] True. BEHREREL enumerate () IR [A1VE
B FEY| R

— M RAS B (True/False), FEHIIXANER
BRI, IXDNIE start O H
ZHITRE, B2 RuntimeError. HA¥J
IGE AR H BRI Z RS, ERBEARTIL
FE), B4 FELFEA P HABLFEER NN

False.

A A& 15 57 97 HERE
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setDaemon () [ EE R b
2.2 4
BB BRHR

Lock | (1) = MEARBUR A —ME MR —BREA MRS IS 7

objects python 1, ‘B2 RIKEIIFEPHLEH, EHHH thread B R
Mo
(2) JREE I R A HAIRE,  “locked” Al “unlocked” o ‘B AIJEEHIES
i “unlocked” RZS, HAMANEANHL, acquire )
release() .
(3) “BFPIRAE N “unlocked” HIRHE, acquire O8N
“locked” , T HPLHIRIA .
(4) HBHPIRE N “locked” IR, acquire () ik FHZE L A2 B 2| H Ath
IR release ), BHUREHBCH “unlocked” , #RJ5 acquire () I
HEBEBAPIRES N “locked” , #RJFIRE],
(5)release ) HIEHBELE “locked” IRETFWH, eBBUIPIRESH
“unlocked” , #AJG HL#IRIA,
6) M HREERBM— “unlocked” 8, =i ThreadError 4 .
(1) {2/ LEFETE acquire O [HZE, FERPIREH “locked” FAZ
“unlocked” , Y release O WHEBEBUIRESN “unlocked” B, Hf
— /R

Tk
Lock. acquire ([blocking])
IRE—AN8, PHZEE S JERH%E.
A T blocking Z2HIFREN True CERIN) B, H
ZPHZEH 2R, ARG R EBUN locked, FFiR[El True.
LA 7 blocking ZHUIF R E Jy False I, JEFHZE, ¥
B lock A “locked” , #RJGiR[A] True.

Lock. release ()
BETB—
MBUN “locked” HIRIE, BEEN “unlocked” FiR A,
MNZAKRFEPHZE, S8R, R — &R RS
Bl o
TR [FHE
RLock | (1) AT E A2 A LARE [F]— DN ERFESRE 2 I RIS ALS], NS, efl
objects HZAR A AIEIRE MNP LB “locked” F1 “unlocked” JIRF.
(2)1E “locked” IRATF, HULZpf2 HHXANATEANRB, 1E
“unlocked” JIRETF, WHLREHA.
(3) E8iE— M8, LR acquire ) ¥k, SRR 5HZ81, X
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ANFFEIRE— R W LR, LFEHH release ) ks
(4) acquire ) fll release ) LRI LIRE, (H2&ULAHEXS .

RLock. acquire ([blocking=1])

MESHOHAETTE, HEBESAES, Win—ginEIik

o N, MHA AR S HIZENY, SHiHZE RIS R, 2

BRI OGFARE HANZRRE AR , XANRFEERIBUII AR, HXE
REHG N 1 IR E

YK ZE, FRABORI, R A R
AR KPR O %7 IR A .

M blocking W BN true i, FRIT blocking ZH2 —FF
1, IR[Fl trues,

4 blocking & N false I, JEPHZE.

RLock. release ()

B, FENMRES, bR 0B, HESN
“unlocked” , HHKEHHMAE 0, ML EL HHZB, REERA
“locked” .

BE—A “unolcked” MW ENBIN, 2HiH
RuntimeError,

e [FME .

B+ -

-*- coding: utf-8 -*-

import threading

import time

count=0

class TreadingTest(threading.Thread):

def _init_ (self, lock, threadName):
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:param lock: BXISR

:param threadName: ZFE2RBFR

:return: None

super(TreadingTest, self). init (name=threadName)

self.lock = lock

def run(self):
BERE run 5%
‘return:
global count
self.lock.acquire()
for i in xrange(10000):
count +=1
self.lock.release()
print "self.getName(): %s" % self.getName()

print "self.name: %s" % self.name
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lock = threading.Lock()

foriin range(5):

TreadingTest(lock, "thread-"+str(i)).start()

time.sleep(2)

print count

ZHE(FEA threading.Thread FUAZESKR4EE , FEZ run(REL,

2.3 Condition, Semaphore, Event X5

BOAR

#O/EA

Condition  Oblect (1) —/NF{MHAELEEFEMBECRT K. XM LLZ

ALt R B H BOIAGIER), Y2 DAL R — N8
I, LK R EAEE A
(2) condition H 58iAHKM] acquire ) . release () 7.
WA wait )+ notify O M notifyAll () 7%k, E=AT5E0
HELIER BB S WA, AR RuntimeError.
(wait O J7iE, SR, )5 0H2%E B R LR AR
B notify () B notifyAll () JyyEmafg, — HMefig, %2/
SRECE R[], AT DLFE & — N R B[]
(4) )notify () J7VEMeE — N ER KR B ZRE . R 2 A
LRAZHABLEZERE, M notifyall O JyikMelig Fr HOS5EFs 25 AR
EMZLFE. notify O Ml notifyAll () J7 ik IFASRE A,

X R B e ) 2R FE AN 2 ST R wai t O Y FH ik
[\, 2 HAS R notify O Al notifyAll () HIZRFERE BN

(5) AR AR R R S8 — &, BN —FhEZE 7
AL ERE . LRV ES AN wait ) EEHWEE, Al
PULE AR ZS I, P notify O B3 notifyAll () Z<i@ A4
(R

(6) i3 Tock Z%4s H HAE None, WiZZSHL AN Lock 8L
# RLock XI5, T HEWIEA—NIRED . FGIE—NH
#) RLock X %A NI Z 8.
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HiE
class threading. Condition([lock])

W lock 2404 Hm HAES, A&
4 Lock B(# —> RLock Xf %, FFHAEHAERES, 0,
B — BT RLock 1ENRZ8H.
acquire (*xargs)

SREURZ B, IXANJ7 V8 T R )
acquire () J7¥%, IR [BIBT LRI EE
release ()

BHURESL, TTiREME.
wait ([timeout])

SEFFRE AN E I . G SRR AR SR
i, A7, 29 RuntimeError.

wait () J7%, SoREEE, 85 BH2E B 226 FE
W HAZRFER) notify O« notifyAll () J7i2me i ol & #E i
— HMREE, ZZRRESREUB IR [B], AT DUEE E — AN i
[E] o

Y timeout 4G HAEEHT, HAE TS
B, 1REEN PIFbEL

BN RLock I, R IREBILE RIN 4 21
B SR — N H RLock #: 0, BMEESH JLERE
ITEOLT , SRR, o — AN B D SREBUZ BN 2
TEZB i E E 5.
notify(n=1)

MLl — N ERE SR IR AR, W SRR 7 2
IR FEH A FRAFE, 2 Hh RuntimeError.

ZITEMR RN 2 n NSRRI R
T, WEREH LRSS, THRE.
R ERF LR T n, WA LLAEE Y

Ml n DMEERE, (B2 MEEA LS. A RGO AT DUk i
nt AN — /BRI R ZEFEAN 2 SRR B, BRAESREC 1,
notify () AR .
notify all()
notifyAll ()

M T SRR SRR BRI 2R S, BB notify O
TRARARL,  an SR FAZ 7 VR R VA R, i

RuntimeError,
Semaphore B RAHSEURRE RS 2R AU —, B i
Oblect PLEH#Z Edsger W. Dijkstra &M, At PO FIVOH

acquire () fll release () -

—/MESEEHE NI, XA ARSI
acquire O BFidsye, FERAH release () BIRHEIENY ., +E#8A
Re/NT %, M acquire O KILHAE N 0, NIPHZE, H2IHAL
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EFEH release() o

BBk E AR TR, g E RS A . 7E
HADFIRAREE E BT, MZHAAME 58, el
TR Z /T, 1EELIEFNIZVIEAE 5 &

i A FHUE 5 80T LIME 5 BRI IR EOR T 3R B IR
BRI

class threading. Semaphore ([value])

value ZHUe kM), WIERAH, WEZLHA
T EES I E, RN 1, @R value AHIME/NT 0,
NIl ValueError.

acquire ([blocking])

R —ME 5 &

YIS EUIHE, RN THES KT 0,
MITHE AR —, SAJEIR M, WREET 0, JJFH 2% B 2 HAhZ
A release ), ibTHEERME AT 0. FEZANEIEHA
acquire OB, SHPHZE, release() &PEMLMEEHf 2> —,
HREGFERHZERINT TC IS, FEIXFRIEHL T Toik [HME -

* blocking ZH1% B N true, EREHIZS
—F£, iR[A true.

2 blocking ZHE A false N, ARHZE.

release ()
B — M558, WEHEEm—. i

PIME N 0, T HA HABLRRAE SR THEE KT 0, e i
e,

Event Objects X i 2R A B T BRI AS ML, — DN — A4,
IR 5 HABZEFE SRR IR
— NEANREE NN IbREL, XAMEEA AT LT
set 0 W BN true, WH clear O X E N false. wait () &
FHZE, EEIFREALN true,

class threading. Event

b ENLAIGR N false

is set()
isSet ()
WMRARENN true, MIR[A] true,

set ()

WEBINENLN true, FTHE IR FESER bR EALAE
N true, SRIGHEMLEE ., AR wait O F¥EE, fnEALK
N true 25, LRFEFASBHZE.
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wait ([timeout])

FHZE, BERFRENA true, WRIREN A
true, MBEIR[F, HNIFHZE, BERHARZLFE R set O ¥bn
HENEE N true BLE T .

RIS 8] timeout SEUATIERT, HAHRZ T
AL feHER R TE R

XA T 1R H AR Bl bR EAL, B AR ARIR
B true, FRIFERIEIRE] falses

2.4 Timer KR
EPMERFR—NMMFEESFT—EN A8 T | BIEr=s.
Timer & Thread B—F2£ , EUCERTLMESBIREFEFERT— M T
THEEEELAZEE) , BISEA start(75i%. THIREFTLUER cancel)737%

Bk, EHITIXMREZE , ERRRF TR EERRTsEERA P EERIA—EE.

BEOLZK BO/EH

class threading. Timer (interval, fE— A ER 28, 2 7E interval

function, args=(), kwasrgs={}) WG AT H ZH args A
kwargs HJ function.

cancel () {E1k i 2%, 1510k e i 2 AT iR
1B, RBEIE B s3I e SR A 0]
H .

2.5 with/as IFISESTESE

B+
import threading

some _rlock = threading.RLock()



with some_rlock:

print "some_rlock is locked while this executes”

2.6 filF
-*- coding: utf-8 -*-
import threading

import time

cond = threading.Condition()

class kongbaige(threading.Thread):
def init_(self, cond, name):
super(kongbaige, self). init (name=name)
#threading.Thread. init_ (self, name = name)

self.cond = cond

def run(self):
self.cond.acquire()
self.cond.acquire()
print self.getName() + "—ZZF =&l

self.cond.notify()

self.cond.wait()

uml.org.cn
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print self.name + "It , RS , J3EISELR!
self.cond.notify()

self.cond.wait()

print self.getName() + "<& ! ! !
self.cond.notify()

self.cond.wait()

print self.name + "2{§'
self.cond.notify()

self.cond.wait()

print self.getName() + "G5 , &=
self.cond.notify()
self.cond.release()

self.cond.release()

class ximige(threading.Thread):
def init_(self, cond, name):
super(ximige, self). _init_(name=name)

#threading.Thread. init_(self, name = name)
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self.cond = cond

def run(self):
self.cond.acquire()

self.cond.wait()

print self.name + "“FZEHSEL
self.cond.notify()

self.cond.wait()

print self.name + "J@0ITh , BRIk, BHEXKAE
self.cond.notify()

self.cond.wait()

print self.getName() + '/REE! ! !
self.cond.notify()
self.cond.wait()

print self.name + "2’
self.cond.notify()

self.cond.wait()
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print self.name + &'

self.cond.release()

kongbai = kongbaige(cond, 'Z=HE)
ximi = ximige(cond, 'FgK'")
ximi.start()

kongbai.start()

SE3CH -
http://www.cnblogs.com/huxi/archive/2010/06/26/1765808.htm

http://orangeholic.iteye.com/blog/1720421

http://blog.sina.com.cn/s/blog 9f488855010198uw.html

http://zeping.blog.51cto.com/6140112/1258977

http://blog.csdn.net/jgood/article/details/4305604
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