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S5E4BEARENNBEE REMSETHRB, tSEHRHRERSFREYBNENBRBA HHE
MIEAR. : —MEEFHEREESHEIETDIEE, BARSHZSIEEHERGEHEIR.
Future

future2— M EUBEM, RADERFTHRIIELER. SHEFRATUEMFuture I RES 5K . M
ATFNAN—ELEFFR o —LET/E,

Task

taskgFuturef—"1F2, BAIEWRIEENEE—MMENIT, ESAENSER AR, B4
BHRRABESE AT, HER—TER, M MUREMIBIZEE.

SPHE

fEasyncio A ER B BE—ES RS S
— MR AR

def regular_double(x):
return 2 x x

m—TREHE:

async def async_double(x):
return 2 x x

MIHNR LB 7R R R & AXBIRZ2RES T async,
“Async" Z"asynchronous"fiE] 5, AT XANFFELRE, BAIFRINEREBNED RE,
MEAFBESS REFED REBE U TXS:

ERARTS R, vAFERawaitxiF, HIb, T~ZESregular_double(3), TMeESawait
async_double(3).
THERTS R E[FEHawait, TNEEHE.

BEHEIR:

def print_double(x):
print(await async_double(x)) # <—— SyntaxError here

BRESTRET, awaitZHIFH:

async def print_double(x):
print(await async_double(x)) # <—— OK!
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import asyncio

async def foo( ):
print("X2—"MHiE")

if __name__ == '__main__":
loop = asyncio.get_event_loop()
try:
print ("FHRIETIHE")
coro = foo()
print ("#HNSHEH")
loop.run_until_complete(coro)
finally:
print ("xFEHBEIE")
loop.close()

]
FHABITIE
HENBMEER

= THE
ENEIE LSRN

R ERN—TMENSF, TEILZHNTH#—T Lmaars.

BE—SEREBI—SEHEINNBHRIMEE XN RIoop, FIAEREIANSEEREIR, HrIPAST
Fl— S EREIAZE (EEuvioop), X EB(F A T ERIATEI run_until_complete(coro) 3% X M

REIER, MERERNXDERE LA,

run_until_completeIZHE—MutrueXt R, HEA—MHEE, ERNISENIIEMtask, HH

task2Futuref ¥, X TFtaskflfuture FTESIRS,

MiBFEFIREE

B LEaEs, XS5 TERE

import asyncio

async def foo()'

print("XE2—"MHiE")
return " E(IEHE"

if __name__ == '__main__':
loop = asyncio.get_event_loop()

try:
print ("FIAEITINE")
coro = foo()
print ("HANBHMEER")
result = loop.run_until_complete(coro)
print(f"run_until_completer] IXFREXUNFERI{ result},
finally:

print ("XFEHBEIR")
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import asyncio

async def main():
print("EtHiE")
print ("&HfFresult1thiziafT")
resl = await resultl()
print ("EFresult2tHiRiz(T")
res2 = await result2(resl)
return (resl,res2)

async def resultl():
print("XZresultlihiz")
return "resultl"

async def result2(arg):
print("iXZresult2fhig")
return f"result2iFWT—124%, {arg}"

if __name__ == '__main__":
loop = asyncio.get_event_loop()
try:

result = loop.run_until_complete(main())
print (f"3XEUREE: {result}")
finally:
print ("xFEHBEIE")
loop.close()

il

Finiz

i result1HiRIGTT

XEresultlthiz

EiFresult2ihBilT

XEresult2ihiz

SREGREME: ('resultl', 'result23FUWT —1S4, resultl’)

ENEIESLEIEEA

AR A E B

EMERAIMNEE —LEFERRREBIRN, AJMERNXEF B call_soon,call_later,

call_at,

call_soon
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ETF—TERNN BB ILZE A EE R, KRB O HNEERMEIFUESH, MAZS XEF
S, MREREFAXEFTSH, NEFERfunctools.aprtial ()X /5 iEH#—H B AiEXEF
context A IFIE EEIZITHIEIERI B E X contextvars.Context, & H R L TXIMER LA LT
X, fEPython 3.7H1, asyncio

HIEMA T 3 E T, AL T XM NE— L5 FRIAMEETE, thHEEEE

sessionE, MABEEFEAFZAREREISRXLETE,

TERE—TERNERSF.

import asyncio
import functools

def callback(args, *, kwargs="defalut"):
print (f"E@REMNEIERE, KBS {args}, {kwargs}")

async def main(loop):
print("jFfftcallback")
loop.call_soon(callback, 1)
wrapped = functools.partial(callback, kwargs="not defalut")
loop.call_soon(wrapped, 2)
await asyncio.sleep(0.2)

if __name__ == '__main__':
loop = asyncio.get_event_loop()
try:
loop.run_until_complete(main(loop))
finally:
loop.close()

SR
Ftcallback
ERR A EIRRE, SRS #: 1, defalut
LB R MR EIER SR, SREXS81: 2, not defalut

BEHEERBANTURMBENEDERRIDAR T —TEBRE, RFIFTENTIH2,

BIHEBAAEIZENEA— T RE, LRI AT BAcall_laterfERS XA —TERE T .

call_later

loop.call_later(delay, callback, xargs, context=None)

BREENIE—TENE X, MEEHENEdelayZ KT8 Z 7 #1Tcallbacki® X.
fo & L ERcall_soonitEAIE—IVEIF

import asyncio

def callback(n):

nrint(f'~alTlharlk Inl dinunladh)
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print(";E#tcallbacks")
loop.call_later(0.2, callback, 1)
loop.call_later(0.1, callback, 2)
loop.call_soon(callback, 3)
await asyncio.sleep(0.4)

if __name__ == '__main__"':
loop = asyncio.get_event_loop()
try:
loop.run_until_complete(main(loop))
finally:
loop.close()

i

sEffcallbacks

callback 3 invoked
callback 2 invoked
callback 1 invoked

B EESE T BRI TER:
1.call_soon&7Ecall_later ZBI#1T, MENMUEEMIX
2.call_laterf955— PS8\, #5THT.

call_at

loop.call_at(when, callback, *args, context=None)

call_atBF— 1SS XK RUVE—T2ENE, SHERMNFENARNEERER,
XEBERR EIENESMHEIRAENR B, FTLEEloop.time()3KEY, fAERIATELLERE i TIRE,
EENSHARENAN S E 1, IR tcall_laterWEHM A call_at,

import asyncio

def call_back(n, loop):
print(f"callback {n} EfTBIE={loop.time()}")

async def main(loop):
now = loop.time()
print (" HETAIAEREIE", now)
print ("fEERATE", now)
print("Ffcallback")
loop.call_at(now + 0.1, call_back, 1, loop)
loop.call_at(now + 0.2, call_back, 2, loop)
loop.call_soon(call_back, 3, loop)
await asyncio.sleep(1)

if __name__ == "'__main__"':
loop = asyncio.get_event_loop()
try:

NN =Ty
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loop.closel()
Hi

HANBHEIR

HRTAIAERRTE] 4412.152849525
EIAETE] 4412.152849525
SEffcallback

callback 3 iEfTHYEIm4412.152942526
callback 1 i&fTAI[EIm4412.253202825
callback 2 B{TRIE1F4412.354262512
KFMEER

A Fcall_later N ER LI 2@ call_atFRIAX B AZIR T,
Future

EEXFutrue BRYE R

future R IR BT IIEE R, BHBEHA BT BN — Muture I RAVRSHIEREEEL 5T
. futurelIRAB L MIRTS:

- Pending

+ Running

- Done

- Cancelled
BlEEfuturefIiT %, taskFpending, FHHEBIMFARRITHIRE LA Erunning, EHETERA
MiEdone, MRBEEILEHENF, MBEELIEtaskBUE, JAZHcancel,

import asyncio

def foo(future, result):
print (f"A futurefPRES: {futurel")
print(f"ig&futurefI&ER: {result}")
future.set_result(result)
print (f"LEtfuturefPiRiS: {future}")

if __name__ == "'__main__"':
loop = asyncio.get_event_loop()
try:

all_done = asyncio.Future()
loop.call_soon(foo, all_done, "Future is done!")
print ("#HNSHBEH")
result = loop.run_until_complete(all_done)
print("iREZR", result)
finally:
print ("XASHBEHE")
loop.close()
print("$KEXfuturefyZER", all_done.result())

]
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BB futuref§4ER :Future is done!

Rt futuref9IRZA: <Future finished result='Future is done!'s
REZR Future is done!

KFABHRBEIR

“ﬁﬁﬁfutureﬁi Fi% Future is done!

AMBTMEERET, FAMHset_resulty Efuturedd SHIR S B pendingZE Ffinished

, Futuref93Zflall_doneSRBIRMEASENER, FINERLEER,

Future33 R{EMHawait

future I HiE— AT A (£ await KB FIRENE SR

import asyncio

def foo(future, result):
print("gE&ERS|future", result)
future.set_result(result)

async def main(loop):
all_done = asyncio.Future()
print ("ERBREFFRAEfuturexdxR")
loop.call_soon(foo, all_done, "the result")

result = await all_done
print ("3REXfutureBHLER", result)

if __name__ == "'__main__"':
loop = asyncio.get_event_loop()
try:
loop.run_until_complete(main(loop))
finally:
loop.close()

Future[g]id

Future ESTRLAIRHR P IAAT —LLBIRRER, [O1E R £ AR a0l 4TV -

import asyncio
import functools

def callback(future, n):
print('{}: future done: {}'.format(n, future.result()))

async def register_callbacks(all_done):
print('i¥ftcallback®futurexds’)
all_done.add_done_callback(functools.partial(callback, n=1))
all_done.add_done_callback(functools.partial(callback, n=2))
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print('ig&Efuturel4&ER")
all_done.set_result('the result')

if __name__ == '__main__":
loop = asyncio.get_event_loop()
try:

all_done = asyncio.Future()

loop. run_until_complete(main(all_done))
finally:

loop.close()

1@idadd_done_callback5iELA funtruefE SR INEIARER, HfuntureH1TSEMAVIT R, M= AR E
BERER, FHBITSEfuture REUNIEHITHIE R,
Fb AL, BIMESTUEEDREP AR — TS ERBHRNESER.

HERBMITIES

5 (Task) BEEHEARENEERIRZZ—, ESAMNERNE, FIMRERDECIITR, £
SiEFuturelIF3E, FRAERAGEMfuture—1¥, MEAIINERES, STESHE—TER, &
ETTBZE PRI ARENX TR
EAMEREEIRESH, BiLET(EMcreate_task 75 A LUSIME B R AIRSHES ., FAIIU
EESIBITHEREREUEES.

import asyncio

async def child():
print ("#HANFHE")
return "the result"

async def main(loop):
print ("¥EHiEchildBEKES")
task = loop.create_task(child())
print("@idcancelF5ERILAEUEES")
task.cancel()
try:
await task
except asyncio.CancelledError:
print ("BUHES M CancelledErrorgE")
else:
print ("SKEUESRILR", task.result())

if __name__ == '__main__':
loop = asyncio.get_event_loop()
try:

loop.run_until_complete(main(loop))
finally:
loop.close()

il

BiniechildBERES
Bidcance L5 AERI AEUEES
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BiniEchildBEMES
Eidcance L 5IART ABUEIES
HNTFIHTE

FREVESHIER the result

BHME T {ERloop.create_taskIGME B I N ESIMNE BT LAFE R asyncio.ensure_future(coroutine)
#E—"task, fEpython3.7#A] BA{ERasyncio.create_taskBI#E{ES,

HEWMIE

—RImiE I BT awaitiLVEA, ERANRERNFTEE—TNEEFHEZTINE, T
WEAE—TINEEFF000 TN FENEER, NFHRAFERBERNINER, MAINERS
MR EFwaitsigather REER T . waita] LUEE—MATE, BRIEEEBRIETMK.

FHSTDE

Taski9{EHH

import asyncio

async def num(n):
try:
await asyncio.sleep(nx0.1)
return n
except asyncio.CancelledError:
print (f"#F{nHKEUE")

raise

async def main():

tasks = [num(i) for i in range(10)]
complete, pending = await asyncio.wait(tasks, timeout=0.5)
for i in complete:

print("HaiE=E", i. result())
if pending:

print ("BUBRZTMIIES")

for p in pending:

p.cancel()

if __name__ == '__main__":
loop = asyncio.get_event_loop()
try:
loop.run_until_complete(main())
finally:
loop.close()

il

ST
HEHFE

2SO0 N -

M =

ABEA43 v Q2%iFit A9E QEN WwWHE L RiEkEH

5

https://zhuanlan.zhihu.com/p/59671241

0 %

10/14


https://www.zhihu.com/
https://www.zhihu.com/column/c_1010553103958994944

2022/3/29 00:52 —GriEA asyncio A | T4 - &1°F

FIWHUE
O HEUH
B8 HEUH
HFTHEVE

AERBENNERARBEBREFNINFER, ERAwait()(ER—setRFELIEZAITaskst
B, EAsetZLFHIAMMZ M BRMNNESAZINFHRATHERERE ., waitiliREEZ—TT4A,
BEMITMES, DAIRTETHMRTHIES ., waitsE TS h— N EE
REXBIAERE, RERNESIRESE Apending, HEFBRENEEISEBERRILNTS
BN TREIRETR.

Task was destroyed but it is pending!
task: <Task pending coro=<num() done, defined at 11.py:12> wait_for=<Future per
Task was destroyed but it is pending!
task: <Task pending coro=<num() done, defined at 11.py:12> wait_for=<Future pe
Task was destroyed but it is pending!

L < i =< ined at 11.py:12> wait_for=<Future per

LERS B ATAT BB ik A B cancel 5 RBUHIESS . thi RiXERID

if pending:
print ("BUBRTHAIES")
for p in pending:
p.cancel()

gatherf{EH

gatherf9fEAMwait XA ENE.
1.gatherfE S TiEEUHE.

2 REMER— T ERIIE

A BURBENSENINE, INFHE.
HATE EENRBECY gatherl A =

import asyncio

async def num(n):
try:
await asyncio.sleep(n *x 0.1)
return n
except asyncio.CancelledError:
print (f"#F{nHKEUE")

raise

async def main():
tasks = [num(i) for i in range(10)]
complete = await asyncio.gather(xtasks)
for 1 in complete:
print("HaigE", i)

if __name__ == "'__main__"':
loop = asyncio.get_event_loop()
try:

ABEA43 v Q2%iFit A9 QOER wKE L BEgmg - *
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gather@EHM AR BRIEN—TIRIE, MTFE—TAREME_S, LA TERHF

import asyncio

import time

async def stepl(n, start):
await asyncio.sleep(n)
print("SE—MERSEK")
print ("tEESARS", time.time() - start)
return n

async def step2(n, start):
await asyncio.sleep(n)
print("STMERTK")
print("ttAYAERT", time.time() - start)
return n

async def main():
now = time.time()
result = await asyncio.gather(stepl(5, now), step2(2, now))
for 1 in result:
print(i)
print("2M", time.time() - now)

if __name__ == '__main__':
loop = asyncio.get_event_loop()
try:

loop. run_until_complete(main())
finally:
loop.close()

il

BHERST

LAY FERY 2.0014898777008057
E—HERST

LEATFARTY 5.002960920333862
5

2

SRS 5.003103017807007

ALUE EA RGN T e

A a1 _AXIM .. AR MITNST RS
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1 A, © RiE
as_complete@— Mg, SEBIEEN—MESIIR, HERMIINER., 8MELERIET
R—RER—TNER, Swait—#, as_complete REEMRIEIRF, TEHATEMINIEZRIRBNE
EERMUERRIETRK.

import asyncio
import time

async def foo(n):

print('Waiting: ', n)
await asyncio.sleep(n)
return n

async def main():
coroutinel = foo(1)
coroutine2 = foo(2)
coroutine3 = foo(4)

tasks = [
asyncio.ensure_future(coroutinel),
asyncio.ensure_future(coroutine2),
asyncio.ensure_future(coroutine3)

for task in asyncio.as_completed(tasks):
result = await task
print('Task ret: {}'.format(result))

now = lambda : time.time()
start = now()

loop = asyncio.get_event_loop()
done = loop.run_until_complete(main())
print(now() - start)

i

Waiting:
Waiting:
Waiting:
Task ret:
Task ret:
Task ret: 4
4.004292249679565

N P, AN -

AEMERZE M.

R IEE—EOMERT, MTFasyncio N[ TRFSKIFXLERNBTHMIEE T, WRBLULEEIRE
asynciofIAR, HIFHFEENAR.

SEEH

- The Python 3 Standard Library by Example
« docs.python.org/3/libra...
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Python 1227 asyncio

XEHRMUTEERR

python#3]7F &

oaon FFE—EZF > python

@ Pythonf2 &
NS PythonB1FEHKX (python_shequ) MiNi&FE!

W

fEpythonHRUNEIAFTEHIA X
BB =S EREAEEAPI

1£ Xk FasynciofIEARAEFIER,
asyncioF T 2% %2, EinE+HE
BES (BEXH) , HERE—
L BRREICPURTE], EIMEILTRAN
pythonSHasyncioBIRIER  pa enmnasss Ane
EAIAEHIECPU, HBRE .

Dwzb B BERTHIER

2 &iFie
BTREGTL...

Craft
ERRIEHE, BRENE, TREXLK, S5 FIERE,
[

hid
Rt

' bestgopher
BET—E
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