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3TO TEXHONIOINS YCKOPEHWA PABOTbHI B OJHOM NOTOKE. AJ19 MAPAJIIESIbHbIX BbIYUCJIEHUN
THREADING,

ConporpaMmbl - YHKLUN C BO3MOXKHOCTbIO MPUOCTAHOBKN MPU AJNTENbHOW BHELLHER onepaumu.
Async onpegfensieT conporpamMmmy, await npMocTaHaBAMBaeT CONPOrpaMMy Ha BPEMS BbINOJIHEHUS
BHeLLHeln 3aga4un. Mpu BbI30BE COMPOrpamMMbl OHa HaMpPsIMyto He BbINOAHAETCA. g cTapTa HY>XKHa

TO4YKa BXOda B aCMHXPOHHbIE BbIHNCNEHUA.

MpuvMep: NpaBuUJibHOE NCMNOJIb30BaHME
import asyncio

async def corutine add one(a: int) -> int:

return b + 1

corutine res = asyncio.run(corutine add one(5))

print(type(corutine res), , corutine res)

OOHaKo ecnun MpPoCTOo 3anNyCTUTb KOPYTUHY, TO pe3yabTaT byaeT NHTEepeCHbIM:
import asyncio

async def corutine add one(a: int) -> int:

return b + 1

corutine res = corutine add one(5)

print(type(corutine res), , corutine res)

BbiBOA:

<class 'coroutine'> <coroutine object corutine add one at 0x0000026850FD4270>

CyuwiecTByeT LMK cobbiThin. MpK NOCTaHOBKE KOPYTUHbLI Ha Nay3y 3ajava nepegaeTcs
cnenytoulen KopyTuHe. OIHaKO TakoW KOJ BbIMOJIHAETCS B BUAE MPOCTOr0 CUHXPOHHOI0O KoAa:



import asyncio

async def sleep 10(x: int) -> int:
await asyncio.sleep(10)

return x+10

async def main():
x1 = await sleep 10(1)
x2 = await sleep 10(1)
print(x1, ' ', x2)

asyncio.run(main())

3apaum

Onsa I'IpVIGJ'II/I)KeHVIH K NapasisieibHbIM BbIHNCJIEHUAM HeobXx0AMMO MCMNoJSIb30BaTb 3a4a4n.

import asyncio

from util import delay

async def main():

sleepl = asyncio.create task(delay(10))

sleep2 asyncio.create task(delay(10))
await sleepl

await sleep2

asyncio.run(main())

K Tomy Xxe, ecnun ybpaTb await sleep2, To BTopas 3aga4va BCe paBHO BbINOJIHUTCA, T.K. Bpo4e BCe
3ala4M N3 o4epenmn 3anyckKatoTcda. TO TakK, BOT TOJIbKO HE TOBOPUTCSA O TOM, 3aBepLUAOTCS OHU
nnn HeT. BoT npumep Kopaa:

async def delay(delay seconds: int) -> int:
print(f'3aceina Ha {delay seconds} cekyHg.')
await asyncio.sleep(delay seconds)
print(f'coH B TeyeHue {delay seconds} 3akoHuuncs.')

return delay seconds

async def delay with inner(delay seconds: int) -> int:
print(f'3aceina Ha {delay seconds} cekyHa.')

tl = asyncio.create task(delay(15))



await asyncio.sleep(delay seconds)
#await t1
print(f'coH B TeyeHue {delay seconds} 3akoHuuncs.')

return delay seconds

async def main():
sleepl = asyncio.create task(delay with inner(10))

sleep2 = asyncio.create task(delay with inner(10))

sleep3 = asyncio.create task(delay with inner(10))
await sleepl
await sleep2

await sleep3

asyncio.run(main())

Ecnn BHeLLHIO Mbl 3anyckaem Ha 10 cekyHa, To BHYTpeHHAA (t1) To)xe 3anyckaeTcs - T.K.
HaxoAWTCS B ovyepenn 3afay. Ho BOT TO/IbKO NporpaMMa 3aBepluaeTcs A0 3aBeplieHuns tl.

3acbinaw Ha 10 cekyHQO.
3acbina Ha 10 cekyHQO.
3acbinaw Ha 10 cekyHf.
3acbinaw Ha 15 cekyHfg.
3acbinaw Ha 15 cekyHp.
3acbina Ha 15 cekyHQO.
COH B TeyeHue 10 3akKoH4MnCH.
COH B TeyeHue 10 3aKoHuuMnCA.

COH B Te4yeHue 10 3aKoHYMNCH.

N Bce! A ecnim pacKOMMEHTUPOBATL CTPOKY C oxxmuaaHuem tl, To Torga cHavana 3aBepwmTcs tl

3acbinaw Ha 10 cekyHf.
3acbinaw Ha 10 cekyHfg.
3acbinaw Ha 10 cekyHp.
3acbina Ha 15 cekyHQO.
3acbinal Ha 15 cekyHQO.
3acbinaw Ha 15 cekyHp.
COH B TeyeHue 15 3aKoH4uncs.
COH B TeyeHue 15 3aKoH4wuncH.
COH B TeyeHue 15 3aKoH4YuUNCH.

COH B TeyeHue 10 3aKoHYMNCH.



COH B TeyeHue 10 3aKoHYMNCH.

COH B TeyeHue 10 3akKoH4MNCAH.

A ona Takoro Kofa byneT cospgaHo 3 danna. Ho ecnm BMecTo sleep3 ycTaHoBUTDL sleepl, To Bce
3a[a4un CTapTytoT, HO ByaeT co3adaH ToNbKo dann 5.txt.

import asyncio
from util import delay with inner, delay, delay and writefile

from time import sleep

async def main():
sleepl = asyncio.create task(delay and writefile(5))
sleep2 = asyncio.create task(delay and writefile(10))

sleep3 = asyncio.create task(delay and writefile(11))

await sleep3

asyncio.run(main())

Mcxons 3 3Toro, Ba)KHa He MocsiefoBaTe/IbHOCTb MOMELLEeHUS B 3a4a41, a nocsefoBaTe/IbHOCTb
npu obpalleHnr (MOMeHT await).

CHATMe 3apay M TauM-ayThbl

import asyncio
from asyncio import CancelledError
from util import delay
async def main():
long task = asyncio.create task(delay(10))
seconds _elapsed = 0
while not long task.done():
print('3agaya He 3aKoH4YMnacb, cnepylwas NpoBepka 4Yepes CeKyHay.')
await asyncio.sleep(1)
seconds _elapsed = seconds elapsed + 1
if seconds elapsed ==
long_task.cancel()
try:
await long task
except CancelledError:
print('Hawa 3apaya 6bina cHATa')

asyncio.run(main())



Tanm-ayT:

import asyncio
from util import delay
async def main():
delay task = asyncio.create task(delay(2))
try:
result = await asyncio.wait for(delay task, timeout=1)
print(result)
except asyncio.exceptions.TimeoutError:
print('TanM-ayT!")
print(f'3apava 6bna cHaTa? {delay task.cancelled()}")

asyncio.run(main())
Mpu noMowwn shield MOXXHO NTHOPUPOBATL 3aMpPOChbl HA CHATUE:

import asyncio
from util import delay
async def main():
task = asyncio.create task(delay(10))
try:
result = await asyncio.wait for(asyncio.shield(task), 5)
print(result)
except TimeoutError:
print("3apaya 3aHana 6onee 5 c, CKOpo OHa 3akoHumTCs!")
result = await task
print(result)

asyncio.run(main())

Cnuncok 3aaav:

for task in asyncio.tasks.all tasks():

print(task)

MHo)xecTBeHHblIe task B uukne.

I'Ip06neMa: npum co3gaHmMnM B UnkKine npn BOSHNKHOBEHNN NCKJTIOYEHUA B O[HOW 3ajaye, oCTaJlbHble
3aa4dn MOryT He 3aBepLUnNTb BbINMOJIHEHNE.

dyHKuusa gather



import asyncio
import aiohttp
from aiohttp import ClientSession

from chapter 04 import fetch status

async def main():
async with aiohttp.ClientSession() as session:
urls = ['https://example.com' for _ in range(1000) ]
requests = [fetch status(session, url) for url in urls]
status codes = await asyncio.gather(*requests)
print(status_codes)

asyncio.run(main())

Gather Bo3BpallaeT cTaTychl B NopsAKke nepenaye o6 bekToB, HE3aBUCMMO OT BPEMEHN
ncnosHeHus. Bo3BpallaeT BCce AaHHbIE OQHOBPEMEHHO.

ObpaboTka nckn4veHun - HeobazaTenbHbIN bool napameTp return_exceptions.

e return_exceptions=False no ymonyaHuto. Ecam xota 66l ogHa conporpaMma
BO3Oy)XOgaeT ucKAoYeHue, To gather Bo3by)XOaeT TO e UCKYeHne B To4ke await.
Ho, pa)ke ecnm Kakaa-TO CONporpaMMa OTKaXKeT, OCTasibHble HE CHUMAITCA U
npono/mykaT paboTaTb Npu yCaoBUKU, 4TO Mbl 06paboTaemM UCKAOYEHME N OHO He
npueBeneT K OCTaHOBKE LKA COObITUIA N CHATUIO 3aav;

e return_exceptions=True - B 3TOM C/ly4ae NCKJIOYEHNSA BO3BPALLAIOTCHA B TOM XKe CMNuCKe,
4yTo pe3ynbTaTbl. CaM no cebe BbI30B gather He BO3Oy)XAaeT UCKAOYEHUA, N Mbl MOXKEM
obpaboTaTb UCKAOYEHUNSA, KaK HaM ya06Ho.

async def main():
async with aiohttp.ClientSession() as session:

urls = ['https://example.com', 'python://example.com']
tasks = [fetch status code(session, url) for url in urls]
results = await asyncio.gather(*tasks, return exceptions=True)
exceptions = [res for res in results if isinstance(res, Exception)]
successful results = [res for res in results if not isinstance(res, Exception)]
print(f'Bce pesynbtathi: {results}')
print(f'3aBepuwunuce ycnewHo: {successful results}')

print(f'3aBepwunucb c ucknwyeHmem: {exceptions}')

dyHkuua as_completed

HayunHaeT Bo3BpallaTb AaHHble N0 Mepe nocTynaeHns. O4HAKO NoOPSAOO0K He onpeaeneH.



import asyncio
import aiohttp
from aiohttp import ClientSession

from chapter 04 import fetch status

async def main():
async with aiohttp.ClientSession() as session:
fetchers = [fetch status(session, 'https://www.example.com', 1),
fetch status(session, 'https://www.example.com', 1),
fetch status(session, 'https://www.example.com', 10)]
for finished task in asyncio.as completed(fetchers):
print(await finished task)

asyncio.run(main())

asyncio.as_completed(fetchers, timeout=2) 3apaeT Tanm-ayT. HO co3faHHble 3aia4M NPOAOSIKAOT
paboTaTb B )OHOBOM pexxmme.

TOYHbIA KOHTPOJNb Hap PYyHKUUAMMU

Ncnonb3yeTca wait:

async def main():

async with aiohttp.ClientSession() as session:

fetchers = \
[asyncio.create task(fetch status(session, 'https://example.com')),
asyncio.create task(fetch status(session, 'https://example.com'))]

done, pending = await asyncio.wait(fetchers)

print(f'Yucno 3aBepumBumxcs 3agay: {len(done)}')

print(f'Yucno oxupawwmx 3apgayv: {len(pending)}')

for done_task in done:
result = await done task

print(result)

CurHaTypa wait - cnnMcok ponyckalwmx oXxumaaHune obbLEKTOB, 3a KOTOPbIM crenyeT
haKyNbTaTUBHbLIA TaM-ayT N PaKyIbTaTUBHbLIN

napameTp return_when, KoTopbIh MOXeT NpUHMMaTb 3HadYeHus ALL_COMPLETED,

FIRST _EXCEPTION n FIRST COMPLETED, a no ymonyaHuto paseH ALL_ COMPLETED.

wait He B03by>)XaeT UCKJTIYEHWI, NCKOYEHUS coaep)aTcst B MeToae done_task.exception()

Mpumep 06paboTKM NCKIOYEHWIA



import asyncio

import logging

async def main():
async with aiohttp.ClientSession() as session:
good request = fetch status(session, 'https://www.example.com')
bad request = fetch status(session, 'python://bad')
fetchers = [asyncio.create task(good request),
asyncio.create task(bad request)]
done, pending = await asyncio.wait(fetchers)
print(f'UYucno 3aBepuwuBumuxcsa 3apay: {len(done)}')
print(f'Yucno oxupawwmx 3apay: {len(pending)}')
for done task in done:
# result = await done task B03O6yauMT uCKm4eHue
if done task.exception() is None:
print(done_task.result())
else:
logging.error("lMpn BbINOMHEHWMWM 3anpoca BO3HWUKIO WUCKIWYeHue",
exc_info=done task.exception())

asyncio.run(main())






27?7?77 future ? awaitable

lMpakTuyeckn penko NPUMeEHSITCA, HO HY>XXHbl OJ19 MOHUMaHNS

Byayuwime o6bekTbl MOXKHO UCMONb30BaTh B Bblpa)keHUAX await. 9To o3Ha4aeT «5 NoCnJto, NoKa B
byaoyuwem obbekTe He ByeT yCTaHOBNEHO 3HAYeHMe, C KOTOpbIM g Mory paboTaTb, a Korga OHO
nosBuTCH, pa3byam MeHs 1 gam BO3MOXKHOCTb ero obpabotaTb».

from asyncio import Future

my future = Future()

print(f'my future rotos? {my future.done()}"')
my future.set result(42)

print(f'my future rotos? {my future.done()}')

print(f'Kakon pesynbtaTt xpanutcs B my future? {my future.result()}')

BapuaHT Ans ncnonb3oBaHUA He 00 KOHLLA orpenesieHHON NnepeMeHHON:

from asyncio import Future

import asyncio

def make request() -> Future:
future = Future()
asyncio.create task(set future value(future))
return future

async def set future value(future) -> None:
await asyncio.sleep(1l)
future.set result(42)

async def main():
future = make request()
print(f'bynyumn obvekT rotoB? {future.done()}')
value = await future
print(f'bynyumn obvekT rotoB? {future.done()}')
print(value)

asyncio.run(main())

Jliobon 06beKT, KOTOPLIN peannsyeT MeTo _await , MOXKHO NCMNONb30BaTb B Bbipa>keHUN await.
970 06beKThl, Aonyckatowmne oxngaHne (Awaitaible).
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ACUHXPOHHbIA KOHTEKCTHbIA MeHe ) Kep.

OTO KJacc, peanum3ylowuini aBa cneunanbHbIX MeToda-conporpammbl:  aenter_, KOTOPbIN
ACUMHXPOHHO 3axBaTbIBaeT pecypc, N __aexit_, KoTopbIn 3aKpbiBaeT pecypc. ConporpaMmma
__aexit_ npuHUMaeT HEeCKOJIbKO apryMeHTOB, OTHOCALWMXCS K 06paboTke NCKIYeHnn.
Mpumep 019 COKETOB:

import asyncio
import socket
from types import TracebackType
from typing import Optional, Type
class ConnectedSocket:
def init (self, server socket):
self. connection = None
self. server socket = server socket
async def  aenter_ (self):
print('Bxon B KOHTEKCTHbIM MEHeOXep, OXuoaHwe nopkywdyeHus')
loop = asyncio.get event loop()
connection, address = await loop.sock accept(self. server socket)
self. connection = connection
print('MogknwyeHne nopTBEPXOAEHO ')
return self. connection
async def aexit (self,
exc_type: Optional[Type[BaseException]],
exc_val: Optional[BaseException],
exc_tb: Optional[TracebackType]):
print('Bbixoq M3 KOHTEKCTHOrO MeHepxepa')
self. connection.close()
print('MogknioyeHne 3akpbiTo')
async def main():
loop = asyncio.get event loop()
server_socket = socket.socket()
server_socket.setsockopt(socket.SOL SOCKET, socket.SO REUSEADDR, 1)
server_address = ('127.0.0.1', 8000)



server_socket.setblocking(False)

server_socket.bind(server _address)

server socket.listen()

async with ConnectedSocket(server socket) as connection:
data = await loop.sock recv(connection, 1024)
print(data)

asyncio.run(main())



Alohttp

CeaHCOoBbIN aCUHXPOHHbIN http(s) KMeHT ¢ aBToMaTM4YeCcKon nogaep>xkom cookies. Myn
MOAKJ/IIOYEHNI NCNONb3yeT OANH CeaHC.

YcTaHOBKa:

pip install aiohttp

Micnonb3oBaHue:

import asyncio
import aiohttp
from aiohttp import ClientSession

from util import async timed

async def fetch status(session: ClientSession, url: str) -> int:
async with session.get(url) as result:

return result.status

async def main():
async with aiohttp.ClientSession() as session:
url = "https://www.example.com'
status = await fetch status(session, url)
print(f'CocTtoaHue gna {url} 6bino paBHo {status}')

asyncio.run(main())

Mo ymon4daHuto B ceaHce He 6onee 100 nogkAOYEHNA. ONa yBENNYEHNA MOXKHO CO34aThb
ak3emnnap knacca TCPConnector, Bxoasuwero B cocTas aiohttp, ykaszas MakcnMasnbHOE HYNCIIO
MOAK/OYEHNN, N NepefaTb ero KoOHCTpykTopy ClientSession. MoapobHee B AoKyMeHTauun aiohttp.

Taum-ayT:

Mo yMosi4aHMIO TalM-ayT 3anpoca 5 MUHYT. MOXXHO YCTaHaB/IMBaTb Ha YPOBHE CeaHca Uiu
3anpoca.

import asyncio
import aiohttp
from aiohttp import ClientSession

async def fetch status(session: ClientSession, url: str) -> int:



ten millis = aiohttp.ClientTimeout(total=.01)
async with session.get(url, timeout=ten millis) as result:

return result.status

async def main():
session_timeout = aiohttp.ClientTimeout(total=1l, connect=.1)
async with aiohttp.ClientSession(timeout=session timeout) as session:
await fetch status(session, 'https://example.com')

asyncio.run(main())

B 3TOM cnyyYae nofHbIN TaM-ayT 1 ceKyHAa, A9 YCTaHOBKU coefuHeHus - 100Mc. B pyHKL MK
fetch_status nepeonpepnensetcsa B 10Mc.

MHoO>XecCTBeHHbIe 3anpochl

import asyncio
import aiohttp
from aiohttp import ClientSession

from chapter 04 import fetch status

async def main():
async with aiohttp.ClientSession() as session:
urls = ['https://example.com' for _ in range(1000)]
requests = [fetch status(session, url) for url in urls]
status codes = await asyncio.gather(*requests)
print(status codes)

asyncio.run(main())

O6paboTka owmnbok

async def main():
async with aiohttp.ClientSession() as session:

urls = ['https://example.com', 'python://example.com']
tasks = [fetch status code(session, url) for url in urls]
results = await asyncio.gather(*tasks, return exceptions=True)
exceptions = [res for res in results if isinstance(res, Exception)]
successful results = [res for res in results if not isinstance(res, Exception)]
print(f'Bce pe3ynbrtathi: {results}')
print(f'3asepuwunuce ycnewHo: {successful results}')

print(f'3aBepwunucb c ucknwyeHmem: {exceptions}')






