YCKOPAEM TEeCTbl Ha
Python c nomoLlbio
aCVHXPOHHOCTUN. Becb
TECTOBbIV MPOIroH 33
BpeMdA BblIMO/THEHSA
OOHOIro TecTa
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O4yeHb Ba>kKHble aena




3abuvpaem 3aKkas




[Mpoobnembl

* LJINMTEJTIbHOCTDb MHTEl PaullMMOHHDBbIX TECTOB

« OrpaHM4eHHOCTb pecypcoB

 BrniokmMpoBKM
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[1T1an

* bBeaeHme B MHOIMo3aada4HHOCTDb

* ACMHXPOHHOCTb B Python

- Kak nmcaTb ACVMHXPOHHDbIE TECTDbI

DIGITAL



KakK Mmbl >XXBem

* ACUHXPOHHbDbIV
bakeHn

* ACUHXPOHHbDbIV
PppoHTEHO

* CUHXPOHHbDbIE
TEeCTbI?

DIGITAL
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10 usages
class HttpClient(ABCHttpClient):

def (self, url: Optional[str] = None, _delay: int = 1) -> None:
self.url: Optional[str] = url
self._delay: int = _delay

4 usages (1 dynamic)

def get(self, path: str) -> Optional[Union[dict, booll]]:
print(f'\tSend sync get req to {self.url + path}')
time.sleep(self._delay)
return True

3 usages

def post(self, path: str, body: Optional[dict] = None) -> Optional[Union[dict, bool]]:
print(f'\tSend sync post req to {self.url + path}, with body {body}')
time.sleep(self._delay)
return True



10 usages
class DataBase(ABCDataBase):

def (self, connection: Optional[str] = None, _delay: int = 1) -> None:
self.connection: Optional[str] = connection
self._delay: int = _delay

def select(self, query: Optionall[str] = None) -> Optional[Union[dict, bool]]:
print('select data from database')
time.sleep(self._delay)
return True

3 usages

def insert(self, query: Optional[str] = None) -> None:
print('insert data from database')
time.sleep(self._delay)



2 usages
def first_test() -> bool:
print('First test started')
# Arrange
client: HttpClient = HttpClient(ur1=DOMAIN, _delay=SLEEPING_SEC)
db: DataBase = DataBase(connection=DB_CON, _delay=SLEEPING_SEC)
db.insert('inert into ..."')
# Act
post_res: dict = client.post('/post/req')
get_res: dict = client.get('/get/req')
db_data: dict = db.select('select * from ...')
# Assert
assert post_res
assert get_res
assert db_data
print('First test finished')
return True

1 usage

def second_test() -> bool:
print('Second test started')
time.sleep(SLEEPING_SEC)
print('Second test finished')
return True

1 usage

def third_test() -> bool:
print('Third test started')
time.sleep(SLEEPING_SEC)
print('Third test finished')
return True



2 usages
def first_test() -> bool:
print('First test started')
# Arrange
client: HttpClient = HttpClient(ur1=DOMAIN, _delay=SLEEPING_SEC)
db: DataBase = DataBase(connection=DB_CON, _delay=SLEEPING_SEC)
db.insert('inert into ..."')
# Act
post_res: dict = client.post('/post/req')
get_res: dict = client.get('/get/req')
db_data: dict = db.select('select * from ..."')
# Assert
assert post_res
assert get_res
assert db_data
print('First test finished')
return True



BBepoeHuve B
MHOMo3aa0a4dHOCTb
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BBeoeHme B MHOrosagadHoOCTb

* MHOronpoueccopHoOCTb
* MHOronoTo4HOCTb

* ACHXPOHHOCTb

s Bobl MHOrosagadHocCcTm
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JlereHaa

N — Konn4decTBo 3agad

W— KonndecTBo paboTalollmx BOpKepoB

T = gY't; — Bpemsa sbinonHeHmsa N 3a0a4 B CUHXPOHHOM BapuaHTe

K — BpemMma HeobxoammMmoe Ha nepekxksrtoydeHme 3agad

DIGITAL
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CUHXPOHHbIVN KOO, SunonHense

@
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CUNHXPOHHbIV KOO
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1 usage
def main():
"""BxoodHass TOYKA 0/11 3ANycKa TecToB B OOUH MNOTOK, OOUH rpouecc
tasks: list[Callable[[], booll] = [first_test, second_test, third_test]
print('Start test run')
start: float = time.time()
results: list[bool] = [task() for task in tasks]
end: float = time.time()
if all(results):
print('A1l tests Successfully')
else:
print('All test not Successfully')
print(f'Tests runs in {end - start} sec.')

20



def many_test_main():

"""BxoodHOs TOYKa 0/11 3AnNyckKa TecToB B OOUH MNOTOK, OOUH rpouecc
C BO3MOXHOCTbK KOPPEKTUPOBAHUSA KOJIUYECTBA 3aNYycKaeMbiX TecTOoB
test_count: int = 20
tests: list[Callable[[], bool]l] = [first_test for
print('Start test run')
start: float = time.time()
results: list[bool] = [test() for test in tests]
end: float = time.time()
if all(results):

print('All tests Successfully')
else:

print('All test not Successfully')
print(f'Tests runs in {end - start} sec.')

in range(test_count)]
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1 usage
def many_test_main():
"""BxooHass To4YKa OJ1S 3AnNyckKa TecTOB HA HECKOJ/IbKUX siopax npoueccopa
C BO3MOXHOCTbK KOPPEKTUPOBAHUSI KOJIUYeCcTBA 3aNYycKaembiX TecTOoB
test_count: int = 20
tests: list[Callable[[], bool]] = [first_test for
with Pool(PROCESS_COUNT) as p:
print('Start test run')
start: float = time.time()
runner: list[multiprocessing.pool.ApplyResult] = [p.apply_async(test) for test in tests]
results: list[bool] = [task.get() for task in runner]
end: float = time.time()
if all(results):
print('All tests Successfully')
else:
print('All test not Successfully')
print(f'Tests runs in {end - start} sec.')

in range(test_count)]
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MHoronoto4dHocTb (python)
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Sanoada

Bpemsa

def fibonacci(number: int) -> int:
1T number < 2:

return number
return fibonacci(number - 1) + fibonacci(number - 2)

;

D I G IT AL 370T KOT byaeT Bce Bpems NOTPEBNATb pecypchl npou,eccop;




Sanoada 2

Bpemsa

ObpaboTka gaHHbIX

for i_data in data: / (3apeiicTByeT CPU)

if not is_correct(i_data):

OTnpaBKa 3anpoca i = convert(i_data)

(npocTo oxnpaet oTBeTa) model.add(convert(i_data))

\\5\\“~»

resp = request.post(url=url, json=model.to_json())

for i_data in resp:
if not is_correct(i_data):
i = convert(i_data)

_ t(i_dat
resp_model.add(convert(i_da a))‘\\\\\ O6paboTka faHHbIX
(3apencteyet CPU)
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Bo BpeMs BbINOMIHEHMS 3TOr0 KOTa NPOLLECCOP NPOoXaXxaaeTcs

Sanoada 2 Pl

Bpem¢a ,//

for i_data in data: resp = request.post( for i_data in resp:
if not is_correct(i_data): url=url, if not is_correct(i_data):
i = convert(i_data) json=model.to_json() i = convert(i_data)
model.add(convert(i_data)) )

resp_model.add(convert(i_data))

. D I G ITA L 3TOT KOT byAeT BCe Bpems NoTpebnaTh pecypchl npoueccopa

v
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Sanoada 3

Bpemsa

ObpaboTka gaHHbIX
/ (3apeincTeyeT CPU)

OTtnpaska 3anpoca for i_data in data: .
(NPOCTO OXUAAET OTBETA) if not is_correct(i_data):

i_data = convert(i_data)
‘\\\\\\\\\\\‘ model.add(convert(i_data))
query = cursor.execute('SELECT = FROM “table_1 ")

id_ = query.fetchone().get('1d")

—————___,.Pesp=request.post(url=ur1.f0rmat(id_),json=mode1.to_json())

OTnpaBka 3anpoca
(npocTo oxnpgaet oTBeTA)
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9T0T KOT ByOeT Bce Bpemsa NoTpebnaTb pecypchbl npoueccopa

/

Sanoada 3
/

for i1_data in data:
if not is_correct(i_data):
i_data =
convert(i_data)
model.add(convert(i_data))

Bpemsa

id_ = query.fetchone().get('id’)

query = cursor.execute(

)

'SELECT * FROM " table_1' resp = request.post(
url=url.format(id_),

json=model.to_json()

Bo BpeM4A BbINOJIHEHNA 3TOIN0 KOTa NPOLECCOP Npoxna>kaaeTcd

31
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JlereHpoa ++

« D — CyMmapHoOe BpeMd, KOTopoe 3agadnm >kaoyT oTteeTa oT 1O
ornepauunm

« P — CymMmapHoOe BpeMdAa Korga BHy TPV 3agad BbINOSTHAETCA CHETHbIU
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MHorosagoadHoCTb

* bblTECHAKOLLLaAA MHOIMO3aAda4HHOCTb

* KOOI_IepaTI/IBHaFI MHOIMNo3aada4dYHoOCTb

DIGITAL

36



BbiTecHAaowas
MHOMo3aga4dHOCTb

BbiTecHsAoLWMN
NNaHNPOBLLVK

3anycTtu Task 1

«— ¢ ocTtaHoBunachb
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KoonepaTtmBHasd
MHOIMro3agadHOCTb

Bopkep

—_— 3anycTtu Task 1 —_—
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-
-

v

3anycTtu Task 2

Ouepenpb 3a4a4

KoonepaTtnsHbIn
NNaHNPOBLLVK

H ocTaHoBunachb

3anycTtu Task 3

-1 Task 2 Task 3
.4 Task 3 Task 1
Task 1 Task 2

Bpewms




KoonepaTtmBHasd
MHOIMro3agadHOCTb

KoonepaTtnsHbIn
NNaHNPOBLLVK

3anycTtu Task 1

«— ¢ ocTtaHoBunachb

3anycTtu Task 2

«—— Y ocTaHoBunachb

3anycTtu Task 3

BbinonHeHa

Bopkep
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Tak B HeM >ke pasHumua™

BbiTecHAlOLWaa

3anyctm Task 1| —»

<«—— # ocTaHoBUNack—————
Banyctn Task 2————>

BbITecHAOWMI
NAaHUPOBLYMK

Bpems Bbilwuno——— >

3anyctn Task 33—

e Task 1-Process 1
e Task 2 — Process 2
* Task 3 — Process 3

——————

DIGITAL

-1 Task2 Task 3
.4 Task3 Task 1
Task 1 Task 2

Bpems

3anyctm Task 1 —»

<«—— #l ocTaHoBUnack——————
Banyctn Task 2——>

<+<— fl ocTaHoBUNaCk———

3anyctm Task 3—>

Task 1 — Process 1
Task 2 — Process 1
Task 3 — Process 1

KoonepaTnBHasA

———————
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MuHU-TOr K

« BcnoMHWAM MOHATUA aCUHXPOHHOCTU,
MHOrornpoLeccopHOCTM / MHOIMoMoTo4YHOCTU

e [TOHANM M3 Hero CocToAaT 3aaa4n

« Y3HanuM npemmMyLlecTBa pa3HbiX TUMOB
MHOIro3aga4YHOCTU
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BBepoeHuve B
asyncio
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BBepoeHme B asyncio

OKYyMEeHTaLNA:

e asyncio is a library to write concurrent code using
the async/await syntax.

* asyncio is used as a foundation for multiple Python asynchronous
frameworks that provide high-performance network and web-servers,
database connection libraries, distributed task queues, etc.

&S DIGITAL



ObObeKTbl asynNcio

e Coroutine

e Future

e Task

DIGITAL
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Coroutine

async def first_test() -> bool:

return True

DIGITAL
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Future

():

my_future = ésyncio.Future()
my_future.set_result(42)

res = my_future

DIGITAL
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Task

task_1 =

res =

DIGITAL

():

asyncio.create_task(first_test())

task_1
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3 usages
async def first_test() -> bool:
print('First test started')
# Arrange
client: AsyncHttpClient = AsyncHttpClient(ur1=DOMAIN, _delay=SLEEPING_SEC)
db: AsyncDataBase = AsyncDataBase(connection=DB_CON, _delay=SLEEPING_SEC)
await db.insert('inert into ..."')
# Act
post_res: dict = await client.post('/post/req')
get_res: dict = await client.get('/get/req')
db_data: dict = await db.select('select * from ..."')
# Assert
assert post_res

assert get_res

assert db_data

print('First test finished')
return True
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4 usages
class AsyncHttpClient(ABCHttpClient):

def (self, url: Optionall[str] = None, _delay: int = 1) -> None:
self.url: Optional[str] = url
self._delay: int = _delay

2 usages (1 dynamic)

async def get(self, path: str) -> Optional[Union[dict, booll]]:
print(f'\tSend async get req to {self.url + path}')
await asyncio.sleep(self._delay)
return True

1 usage

async def post(self, path: str, body: Optional[dict] = None) -> Optional[Union[dict, bool]]:
print(f'\tSend async post req to {self.url + path}, with body {body}')
await asyncio.sleep(self._delay)
return True

49



4 usages
class AsyncDataBase(ABCDataBase):

def (self, connection: Optional[str]

None, _delay: int = 1) -> None:

self.connection: Optional[str] = connection

self._delay: int = _delay

async def select(self, query: Optionall[str]
print('select data from database')
await asyncio.sleep(self._delay)
return True

1 usage

async def insert(self, query: Optional[str]
print('insert data from database')
await asyncio.sleep(self._delay)

None) -> Optional[Union[dict, bool]l]:

None) -> None:
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1 usage
async def main_with_Tlocking():
"""Bxo0dHasA To4yKa 011 3anyckKa ACUHXPOHHbIX TecToB 6e3 ucnosib30BaHUSA 3a0ay
tests: list[Callable[[], Coroutine]] = [first_test, second_test, third_test]
print('Start test run')
start: float = time.time()
results: list[bool] = [await test() for test in tests]
end: float = time.time()
if all(results):
print('All tests Successfully')
else:
print('All test not Successfully')
print(f'Tests runs in {end - start} sec.')
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async def main_without_locking():
"""BxooHass ToYkKa 0O/219 3AMNYyckKa QACUHXPOHHbIX TECTOB C Ucnosib30BaHueM 3aoday
tests: list[Callable[[], Coroutine]] = [first_test, second_test, third_test]
tasks: list[asyncio.Task] = [asyncio.create_task(test()) for test in tests]
print('Start test run')
start: float = time.time()
await asyncio.sleep(0)
results: list[bool] = [await task for task in tasks]
end: float = time.time()
if all(results):
print('All tests Successfully')
else:
print('Al1l test not Successfully')
print(f'Tests runs in {end - start} sec.')

52



MuHU-TOr K

* Icnonb3oBarnm 6a3zoBbl GYyHKLIMOHAar asyncio

 Y3HanM, 4To Takoe coroutine, future, task

« Hanmcanum nepBoe acMHXPOHHOE NMpurioXxeHume
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KaK nmcaTtb
ACUNHXPOHHbIE
TeCcTbl
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[1T1an

* [Mwem NnepBbIVt TECT
* YCKOPAEM aCUHXPOHHbIE TECTDbI

s YKpaLlaemM acCMHXPOHHbIE TECTbI

DIGITAL
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[ Tpunno>keHume

CepBep

SQLite3

‘users’ table

‘users_property table

DIGITAL .




TecTbl

Test
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BunbnmoTekm
« aiohttp

« aiosglite

* requests

* pytest

DIGITAL

58



pytest-asyncio-
cooperative

pip install pytest-asyncio-cooperative

DIGITAL
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Vicnonb33oBaHme
BNOKMPYIOLLMX api

OHEEEEEEEEE B
H BnOKMpyrom,ee api H Bnokupytowee api

B 3adaue 1 B 3ada4e 3
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% 8 CnoeHbin ppenMBOpK

SWE  aBTOTECTUPOBAHMUA
Ha cTeke. APXUTEKTY3,

NMPUMeEPLbI Ha MPaKTUKE PomaH [lomMenos
N NMOOBOOHbIE KaMHWU VK / Skillbox




Kak nepentim Ha aCMHXPOHHDbIE
TEeCcTbl

* [MoNHbIV pedaKTOPWVIHI « 3amMeHa CHXPOHHOIo api

J
a
y
3
..‘ y
a

.w.
. ﬁl“

63



PeanbHble
cpaBHeHUA

Sync vs Async

DIGITAL



CtpaxoBaHue > 3anycku > backend_tests - 2dceObff ©

O630p Pesynbratel TectoB  Owwnbkn [padukn BpemeHHas wkana

0 Os-Tm 47/s 1NMN47s

Os MTmO08s 2m48s 4m28s 6mO0... /m48s 9m28s 1MImO... 2m... 14m... 16M... 1T/mM... 19m . f 2Im ...
runner-tmtbrvfy-project-165172-concurrent-0

CtpaxoBaHue > 3anyckum > backend_tests - 393b7a67 37 1 160 ©

O630p PesynbraTthl TectoB  Ownbkn [padukmn BpemeHHas wkKana

0 Os -1ms Tms
Os 17s 796ms 37s 796ms 57s 796ms Tm 17s Tm 37s Tm 57s 2m 17s
runner-kvfetmxj-project-1651/72-concurrent-0
PO OB o o O o O o O O o

Os 17s 796ms 37s 796ms 57s 796ms Tm 17s Tm 37s Tm 57s 2m 17s




PacnpepeneHume no
NPOOOIIHKNTENBHOCTU

Sync: Async:

CrtpaxoBaHue > 3anycku > backend_tests - 2dceObff 38 160 © - CrpaxoBaHue > 3anyckm > backend_tests - 393b7a67
0630p Pesynbratbl TecToB  Owwnbkn papukum BpemeHHas Wwkana 0630p PesynbraTbl TectoB  Owunbkn Tpapukm BpemeHHas wkana
PacnpepneneHue no npoaomKUTENbHOCTN PacnpepgeneHue no NpofomKUTENbHOCTU

40s 50s 1m 00s 1m 10s 1m 20s 1m 30s 1m 40s 1m 50s

L 37 1 50

1ms
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BzanmopencTeume c Allure

Y10 paboTaeT
 JlormpoBsaHve TecToB

 JlormpoBsaHme napamMeTpoB B
NnapamMeTpmaoBaHHbIX TecTaxX

* JlormpoBaHme TpaccurpoBKM

DIGITAL

YTo He paboTaeT
e LLlarwm

* NMpukpenneHme Yero-nimbo
(attach)

« AprymMeHTbl nepenaBaemMbie B
PYHKLIM B TECTAX
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Pe3synbTaTbl nepexoga Ha
ACHXPOHHOCTDb

« CoKpaTwiacb cyMMapHaa O/ IMTESNTIbHOCTb
BbIMNOJTHEHUA aCUMHXPOHHbIX TECTOB

 VlcuHesna HeobxoaomMoCTb B OO 1bLLOM
KOJNMMHEeCTBE pPEeCYPCOB

* Vlcuesnm noreHumarbHble orraHmM4HdYeHmMAd TecCcToB

DIGITAL



Binllelel=]

N MHYyCbI
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[ 11H0Cbl aCUMHXPOHHbIX TECTOB

 boicTpee paboTaloT Ha crnabom >kenese

[To3BONAIOT SallyCcKaTb bonbLue MapajiielibHbIX TECTOB

Mbl 3HaemM B KaKko MOMEHT BbIrMnofiHeHME oOOHOINO TeCTa
MO>XXET MNMepeKinioHdmMTbCA Ha BbllrlnoJiHeHme Opyroro

OnepaLuroHHaa cmcTemMa nepecTrtaeT 3aHVMaTbCA
MeHeO>XMEeHTOM TeCToB

[ToaBnAaeTcA BO3MO>XXHOCTb BbIMNOTHEHUA O0OJITMX TECTOB
oes yYBelriMMHeHmMA OJIMTESJIbHOCTb BCElo nporoHa

DIGITAL



MUHYCbl aCMHXPOHHbIX TECTOB

s YCno>xHeHme Kogosou basbl
* YCcrno>xHeHme rnpoLuecca gebarrmHra

s HeobxogmmMmocTb nepexona Ha acHXPOHHbIeE api

s TpebyeTca aToMapHOCTb TECTOB

* Allure HekKoOppPEKTHO oTobOpa>kaeT aCMHXPOHHbIE
TEeCTbl

DIGITAL



NTorm:

. Y3Hanm pasHuLy Me>xkny BblTeCHAIOLWEN
1 KoonepaTmMBHOWM MHOIMo3aaaYHOCTAMMU

. Hanucanum nepByto aCHXPOHHYIO
nporpamMmy
. Hay4umnmcb YCKOPATb TECTOBDbIE

MPOroHblI C NMNMoOMOLWbHO aCNMHXPOHHOCTM

DIGITAL
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Cnacumbo 3a BHMaHue!

TyT Bbl MOXXETE HATU KOO, M3 gokraga

TyT Bbl MOXXETE HAaUTU MEeHHA

DIGITAL
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