ans
I oq Ka npeanpuHuUMaTeneu
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OnbIT UCNOJNTb30OBaHUSA
FastAPl| coBMeCcTHO
c Clean Architecture

[TpenMyLlecTBa 1 orpaHnyeHnsa



TOYKa

Buktop
Jlydepos

KaHﬂMﬂaTTeXHquCKMXHayK

bBonee 12 ner B IT

Bonee 6 neT onbiTa PabOThHI
c Python

Tech Lead B Touke, paHee —
Tech Lead B Cbepe
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[1TnaH Ha cerogH4|

Q Clean Architecture
@ Dependency Injection B FastAP!
@ VYnpasneHuve TpaH3aKLUSMU

@ O6paboTka oLWNGOK

TOYKa



TOYKa

«APXUTEKTYpPA —

3TO O CTOMMOCTU USMEHEHUMW.
XopoLuaa apxXuUTeKTypa genaet
N3MeHeHusa aelwleBbIMU.

[Mnoxaqa — gopormmMmm».
© Oapa Bo6



Tpe6oBaHUA

He3aBMCMMOCTb OT PPENMBOPKA
MacLuTabmpyemMocCTb

CnoyxHasa bm3Hec-N1ormKa

Q000

Bbicokue TpeboBaHUS
TECTUPYEMOCTU

TOYKa



Clean
Architecture

TOYKa

Controllers

| | Enterprise Business Rules
Use Cases [ ] Application Business Rules
|| Interface Adapters

|| Frameworks & Drivers

I
| UseCase

Output Port
A

Presenter

Use Case
Interactor

I
Use Case

Controller Input Port

\ 4




SOLID B noMoLb

Q S — Single Responsibility Principle
@ O — Open-Closed Principle

@ L — Liskov Substitution Principle
Q | — Interface Segregation Principle

Q D — Dependency Inversion Principle

TOYKa
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Clean Architecture TOUKa

— <I> 4 — <I> : <I> g
} Servicel Servicel Repository1 | Repository1 Ly Session
Protocol Impl Protocol Impl Manager
Use Use
FastAPI —->» Case [<— Case
Protocol Impl — <I>; <I>g
} Service2 Service2 Repository2 | Repository2 1> Hitpx
Protocol Impl Protocol Impl
External
Application Business logic interfaces




D - Dependency Inversion

Protocol vs ABC

Kputepumn Protocol (PEP 544) ABC

M6KOCTD @ Nyuwe S

MpoBepkKa B runtime Q HO MOXXHO Q Jlyywe
@runtime_checkable

MHO)eCTBEeHHble @ Iyywe S

MHTEPDENCHI

AdsHoe HacnenoBaHve €9 @ Nyuwe

TOYKa

Application

l

UseCaseProtocol

<I> —‘

A

UseCaselmpl
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B KaKOM MecTe nucaTtb MHTepPeuncChI

TOYKa

— YT106bI cobntogatb NpuHUMN | n3 SOLID, HY>XHO MMcaTb Ha NPUHKMMatOLLLEN

— Mbl NMLWeM Ha oThatowemn

Ha oThatoLLEN CTOPOHE

Servicel
Impl

Service2
Impl

<I>j

Repository1 |

Protocol

'Repository1
Impl

Ha NPUHUMatOLLEN

<I>n
. Repository
Servicet —» Servicel
Impl
Protocol
<I>
. Repository
Service2 —» Service2
Impl
Protocol

Repository1

Impl
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N3onauma cnoes

RequestSchema

Schema

Application

ResponseSchema

Business logic

TOYKa

InputParamsSchema

>
External interfaces

Schema

ORM Model
ExternalResponseSchema
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Hawun npaBuna

Q 1 poyT =1 UseCase
@ UseCase « Cepsuchl « Penosntopum
@ O6uieHre Mmexay cnosMm yepes DTO

@ AHeMuuHasg Mogenb

TOYKa
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TTTTT

Dependency Injection
B FastAPI



XoTenocb 6bl DI & loC-KOHTEUHEP

— lMpepcTaBngeT cobom peecTp (KOHTeMHep) 06beKTOB,
KOTOPbIMW OH yrNpaBnaeT

— [No3BongaeT AeknapaTUBHO KOHPUTYPUPOBaTb O6BHEKTLI U X CBOMCTBA
— Kopf, KlaccoB He Jo/mKeH 3aBuceTb oT loC-ppeMMBOpPKa

— BbepéT Ha cebqa:

o YnpaBneHne XM3HeHHbIM LLMKITOM OObEKTOB: CO3aaHMe, yaaneHume
o YnpaBneHne 3aBUCMMOCTAMM MexKay ob6beKTaMM

TOYKa

17



TOYKa

A KaK))xe gpyrue DI?

FastAPIl Depends:

Github stars: 84.3k
HaTtmBHag, To/bKO FastAPI

Scope: RequestScope,
Singleton yepe3 lru_cache

CUHXPOHHbIM M QCUHXPOHHbIN

Dishka:

Github stars: 656
He npuBa3aHa K perMBOPKY
Scope: Request, Application, Session
CUHXPOHHbBIN M aCUHXPOHHbI

OOWH M3 caMbIX MONYNAPHbIX
MPoBanaepPOB, KOTOPbIV NoaaepXXmnBaeT
ACUHXPOHHblIe PabpUKU

18



CepBuUC permcrpauunm nonb3oBaTtenemn TouKa

O J o U b w DN

L T S e e R e
o U W NP O W

from typing import Protocol
from app.schemas.auth import UserCreate, UserOut, Token

class AuthServiceProtocol(Protocol) :
async def register user(self, user data: UserCreate -> UserOut:

async def get current user(self, token: str) -> UserOut | None:

class AuthServiceImpl:
def init (self, users repository: UsersRepository -> None:
self.users repository = users repository

async def register user(self, user data: UserCreate® -> UserOut:
return await self.users repository.create (user data)

19



Dishka. Co3paéM KoHTenHep TOuUKa

1. from dishka import Provider, Scope, provide, make async container

2. from app.services.auth import AuthServiceImpl, AuthService

3. from app.repositories.users import UserRepositoryImpl, UserRepository
4.

5. class AuthProvider(Provider) :

6. scope = Scope.REQUEST

7.

8. @provide

9. def provide user repository(self) -> UserRepository:
10. return UserRepositoryImpl ()
11.
12. @provide
13. def provide auth service(self, user repository: UserRepository -> AuthService:
14. return AuthServicelImpl (user repository)
15.
16. providers = [AuthProvider () ]
17. container = make async container (*providers)

20



Dishka. 3anyckaem FastAPI npuno)xeHue TOYKa

N = T T S S S S S P
< o U W N P O W

O ~J o U1 b W N

from fastapi import FastAPI

from dishka.integrations.fastapi import ( qd 6bl coBeToBan
DishkaRoute, mcnonb3soBaTb Dishka
FromDishka,
o B MPOEKTaX
inject,

setup_ dishka,

app = FastAPI ()

app.router.route class = DishkaRoute # <- myu @inject
setup_ dishka (container, app)

@app.post ("/register", response model=UserOut)

@inject # <- ecmm He app.router.route class = DishkaRoute

async def register (user data: UserCreate, auth service: FromDishka[AuthService]):
return await auth service.register user (user data)

21



FastAPI + Dishka. get_current_user. TOYKa
Y Bac Tenepb ABa npoBanaepa

1. def get current user (

2. auth service: FromDishka[AuthService],

3. token: Annotated[str, Depends (lambda: 'token')]

4. ) —-> UserOut:

5.

6.

7. Qapp.post ("/register", response model=UserOut)

8. @inject # <- ecmm He app.router.route class = DishkaRoute
9. async def register (
10. user data: UserCreate,
11. auth service: FromDishka[AuthService],
12. current user: Annotated[UserOut, Depends (get current user)],
13. )
14. if not current user:
15. raise HTTPException(status code=status.HTTP 401 UNAUTHORIZED)
16. return await auth service.register user (user data)

22



FastAPIl. OnucbiBaeM npoBavaep TOuYKa

v [@ agent Paspenasisy Pannbl depends.py —
from typing import Annotated -
v apps from fastapi import Depends ormMcaHune KOHTeMHepa
> - ia from fast clean.depends import SessionManager

> IE integrations

from .repositories import UsersRepositoryProtocol, UsersRepositoryImpl
from .services import AuthServiceProtocol, AuthServiceImpl
from .use cases import UserRegisterProtocol, UserRegisterImpl

v [@ scheduler

> W5 repositories

# -—-- repositories ---
> services def get users repository(session manager: SessionManager) -> UsersRepositoryProtocol:
return UsersRepositoryImpl (session manager)

> BB use_cases

UserRepository = Annotated[UsersRepositoryProtocol, Depends(get users repository)]
@ _ init__.py

# —--- services ---
P depends,py def get auth services (user repository: UserRepository) -> AuthServiceProtocol:

return AuthServiceImpl (user repository)

@ enums.py

AuthService = Annotated[AuthServiceProtocol, Depends (get auth services)]
@ models.py -

# --- use cases --—-
e rOUter-py def get user register use case(auth service: AuthService, user data: UserCreate) ->
'g schemas py UserRegisterProtoc?l:

. return UserRegisterImpl (auth service)

P

tasks.py

UserRegisterUseCase = Annotated[UserRegisterProtocol, Depends(get user register use case)] 23



FastAPIl. 3anyckaeM npunoXxxeHue TOuYKa

from fastapi import FastAPI
app = FastAPI()

@app.post ("/register")
async def register (user register use case: UserRegisterUseCase):

N o U w N

return awalt user register use case()



Ho ecTb npob6rnemMa

HaTtmBHbIM Depends n3 FastAPI Huroe
6onblle He paboTaerT,

3a UckodeHmneMm FastStream «

TOYKa

25



TOYKa

«BHeapan pykKamMu,
B YEM npobnema?»

© JTrw6oun Golang-pa3paboTumk
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CobunpaemM pykamm TOUKa

@flow
async def pull flow () -> None:

mwmnan

[loTok, obOpabaTeHBaIMM MHOEKCH Tula pull.

mwrmn

async with asynccontextmanager (get flow async session) () as session, make pull index service(
session

) as pull index service:
index offset repository factory = await get index offset repository factory()
index repository = await get index repository(session)
index iterator service = await

get index iterator service(index offset repository factory, index repository)

flow settings repository = await get flow settings repository ()
handle pull indices chunk use case = await get handle pull indices chunk use case(

pull index service,

index iterator service,

index repository,

flow settings repository,
)

await handle pull indices chunk use case()

27



Henaem cBon loC KOHTENHeEP

depends.py
dannbl

DyHkumA FastAPI
Depends

fast_clean

BXKYX

TOYKa

"
/

https://aithub.com/Luferov/fast-clean

loC container

28


https://github.com/Luferov/fast-clean

FastAPIl. HaTUBHbIN KOHTEUHEP

~ o O b w DN

from fast clean.depends import get container

from app.apps.depends import UserRegisterUseCaseProtocol

async def execution task (user data: UserCreate) -> None:
async with get container() as container:
user register use case = awailt

container.get by type (UserRegisterUseCaseProtocol)

awalt user register use case (user data)

Tenepb MOXXHO MCMNOMb30BaTb Be3ae, BKAtoYas Prefect,
APScheduler 1 REPL

TOYKa

29



TOYKa

YnpaBneHume
TPaH3aKUUNaMH



Mpo6nemMa aToOMapHOCTH

Ecnun B Repository 1 <I>
3aMnpoc BbIMOMHWUICY, _
. Repository1 |
a B Repository 2 ynan / Protocol
C oLIM6KOWM, —<I> /1
To B Repository 1 oTkaTa _ _
Service Service

He oyoeT Protocol | Impl

\ <I>

2

\ Repository2 | _

Protocol

Repository1

Impl

O6HoBUN
JaHHble

Repository2

Impl

X

3anpoc ynan ¢
oLuMbKOoM

TOYKa

Session
Manager

31



BcnoMmunHaeM npo UnitOfWork

o <I>j

Service
Protocol

Service
Impl

m <I>)

UoW

Protocol |

UoW
Impl

<I> g
'Repository1 | Repository1
Protocol | Impl
1
/ O6HoBUN
LOaHHble
\ <I>
2
OTKpbiBaem \ . .
TpaH3aKLMIO Repository2| . |Repository2
Protocol Impl

3anpoc ynan ¢
oLmn6bKom

TOYKa

Session
Manager

32



No6aBsnaem TransactionService TOUKa

—<I> - <I>
Transaction |I ransaction
Service Service <I> -
Protocol Impl
Service1 Service1
Use Use Protocol |(<— Impl
Case [<— Case > <—
Protocol Impl
<I>§
Service2 Service2
>
Protocol Impl




No6aBsnaem TransactionService TOUKa

1. from contextlib import asynccontextmanager

2. from typing import AsyncContextManager, Asynclterator, Protocol, Self

3. import sglalchemy as sa

4. from sglalchemy.ext.asyncio import AsyncSession

5.

6. class TransactionServiceProtocol(Protocol) :

7. def begin(self: Self, immediate: bool = Tru¢ -> AsyncContextManager None]:
8.

9.
10. class TransactionServicelImpl:
11. def init (self, session: AsyncSession -> None:
12. self.session = session
13.
14. @asynccontextmanager
15. async def begin(self: Self, immediate: bool = Tru¢ -> Asynclterator None]:
16. async with self.session.begin() :
17. if immediate:
18. await self.session.execute (sa.text (SET CONSTRAINTS ALL IMMEDIATE))
19. yield

DEFERRED — oTk/lagblBaeT MPOBEPKY OrpPaHNUYEHNI 0O KOMMUTA

IMMEDIATE — npunHyOuTENbHO MPOBEPAET BCE OrpPaHnNYeHnda
34



Jo6aBnaeM SessionManager TOuKa

[No6aBndgem SessionManager — npocriorka Mexay Repository 1 AsyncSession

1. class SessionManagerProtocol (Protocol) :

2. def get session (self: Self, immediate: bool = True ) -> AsyncContextManager[AsyncSession]:
3.

4,

5. class SessionManagerImpl :

6. def init (self, session: AsyncSession ) -> None:

7. self.session = session

8.

9. @asynccontextmanager
10. async def get session (self: Self, immediate: bool = True ) -> Asynclterator[AsyncSession]:
11. if self.session.in transaction():
12. async with self.session.begin nested():
13. yield self.session
14. else:
15. async with self.session.begin():
16. if immediate:
17. awailt self.session.execute(sa.text( '"SET CONSTRAINTS ALL IMMEDIATE' ))
18. yield self.session

35



OnucbiBaeM 3aBUCUMOCTU TOYKa

N =

O J o U1 > W

11.
12.
13.

# depends.py

async def get async session(settings repository: SettingsRepository) ->

AsyncIterator[AsyncSession]:
"""[lonmyyaeM aCHMHXPOHHYK ceccuoo."""

async with SessionFactory.make async session static(settings repository) as session:

yield session
Session = Annotated[AsyncSession, Depends(get async session)]

def get session manager (session: Session) -> SessionManagerProtocol:

mwriww

"""TlojlydyaeM MEeHEeIXep CeCCHul.

return SessionManagerImpl (session)

SessionManager = Annotated[SessionManagerProtocol, Depends(get session manager) ]

36



Ncnonb3oBaHue B UseCase

[SCTN O NCTRE NG Y Sy S Y S g
W NP O WOo®--Jo U WN P O W

O 1 o U w N

from typing import Self

from

from

fast clean.use cases import UseCaseProtocol

fast clean.depens import TransactionServiceProtocol

from ..schemas import UserRegisterResponseSchema
from ..services import ServicelProtocol, Service2Protocol
UserRegisterUseCaseProtocol = UseCaseProtocol [UserRegisterResponseSchemal]

class UserRegisterUseCaseImpl:
def init (self,

)

transaction service: UserRegisterResponseSchema,
servicel: ServicelProtocol,

service2: Service2Protocol,

-> None:
self.transaction service = transaction_ service
self.servicel = servicel
self.service2 = service?

async def  call (self: Self) -> UserRegisterResponseSchema:

async with self.transaction service.begin() :
await self.servicel.do smth()

return await self.service2.do_ smth ()

37



NUcnonb3oBaHue B Repository TOYKa

1. class UserRepositoryProtocol(
2. CrudRepositoryProtocol [UserReadSchema, UserCreateSchema, UserUpdateSchemal],
3. Protocol,
4. D
5.
6. async def get by id(
7. self: Self, user id: uuid.UUID, *, with profile:bool = False
8. ) —> UserReadSchema | None:
9.
10.
11. class UserRepositoryImpl(
12. DbCrudRepository[User, UserReadSchema, UserCreateSchema, UserUpdateSchema]
13. )
14.
L5s async def get by id(
16. self: Self, user id: uuid.UUID, *, with profile:dbool = False
17. ) —> UserReadSchema | None:
18. async with self.session manager.get session()as s:
19. statement = sa.select(self.model type) .where(self.model typed == integration id)
20 if with profile:
21. statement = statement.options (selectinload(self.model type.profile))
220 model = @wait s.execute(statement)).scalar one or none ()
23. return self.model validate (model) if model is not None else None



TOYKa

O6paboTKa OLLNOBOK



HanMeHoBaHue Exception vs Error

Exception — HenpeaBuaeHHbIE OLLMOKUN, KOTOPbIE
BO3HWKAIOT B pe3yrbraTe paboTbl MPOorpaMmbi
MPU HEKOHTPONTMPYEMBbIX OEeNCTBUAX

Error — oLuMOKM B6UM3HEC-NTOMMKM,
MNO/ib30BaTeIbCKME OLLMNOKM

TOYKa

40



TOYKa

HanMeHoBaHue Exception vs Error

What it does PEP8 rosopwmT:

Checks for custom exception definitions that omit the Error suffix. Because exceptions should be classes, the class
naming convention applies here. However, you should

Why is this bad? use the suffix “Error” on your exception

names (if the exception actually is an error)
The Error suffix is recommended by PEP 8:

Because exceptions should be classes, the class naming convention applies here. However, you should use the suffix "Error" on

your exception names (if the exception actually is an error)

Example

class Validation(Exception): ...
Use instead:

class ValidationError(Exception): ...

https://docs.astral.sh/ruff/rules/error-suffix-on-exception-name/

41
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Kakue y Hac eCTb OLLMNOKMU TOUKa
DataFlow
>
RequestSchema Schema InputParamsSchema
| > >
Application Business logic External interfaces
L(
|
HttpError Error ExternalError
(

ErrorFlow

42



OrpaHunyeHuUda

Q N30nmpym olMOKM BUBINoTEK
OT OBM3HEC-TOMMNKU

@ Mpeobpasy oWMGKM BLU3HEC-
nornkm B HITP-oTBeThHI

TOYKa
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OnucbiBaeM caMoe 6a30BoOe UCK/IOYEeHUne NMPOeKTa TOYKa

1. class BusinessLogicException (Exception, ABC):

28 """BazoBoe MCKIJKOUYeHMEe Om3Hec-JjioTuKM.""" OI'I peﬂ,eﬂﬂeM q)OpMaT
3.

. e — coobuleHnsa anda $poHTa
5. def type(self: Self) -> str:

6. """ Tyn ommbGry. """

7. return snakecase (type(self). name .replace('Error', ''))

8.

9. @property

10. @abstractmethod

11. def msg(self: Self) -> str:

12. """Coobmeumne ommdbxkm."""

13.

14.

15. def  str (self: Self) -> str:

l6. return self.msg

17.

18. def get schema(self: Self, debug: bool) -> BusinessLogicExceptionSchema:

19. return BusinessLogicExceptionSchema (
20. type=self.type,
21. msg=self.msg,
22. traceback=('"'.join (traceback.format exception (type(self), self, self. traceback )) if debug else

None) ,

[\
w



OnucbiBaeM BO3MOXXHble OLLULNOKU NMPOEeKTa TO4YKa

1bs class PermissionDeniedError (BusinessLogicException ):

2. """Oumbka, BO3HMKAaIAS [IPU HeLOCTaTKe IpaB OJjisgd BHIIOJHeHMS nercreusg."""
3.

4. @property

5. def msg(self: Self) -> str:

6. return 'HezmocTaToO4HO MNpaB HOJid BHIIOJIHEHMA nencTsusa’

7.

8. class ModellIntegrityError (BusinessLogicException ):

9. """Ommbka LEeJIOCTHOCTM OaHHBEIX I[IPM B3aMMOIEMCTBUM C MomeJjibio. """
10.
11. def  init (self, model: type[ModelType] | str, action: ModelActionEnum, *args: object ) —> None:
12. super () . init (*args)
13. self.model = model
14. self.action = action
15.

16. @property

17. def msg(self: Self) -> str:

18. """Coobumenue oumbxm."""

19. msg = 'OumbKa LEeJOCTHOCTM IaHHBEIX'
20 model name = self.model if isinstance (self.model, str) else self.model. name
72450 match self.action:
2lA0 case ModelActionEnum.INSERT:
23. msg += f' npu cosmanum momesm {model name}'
24. case ModelActionEnum.UPDATE:
25. msg += f' npu usMmeHeHuym momenu {model name}'
26 case ModelActionEnum.UPSERT:
27 msg += f' npu cosmaHuu MM u3MeHeHur Momesu {model name}'
28 case ModelActionEnum.DELETE:
29 msg += f' npu ymanenunu momes {model name}'
30 return msg



OnucbiBaeM handlers gna olunb60K TOUYKa

1. async def business logic exception handlex

2. settings: CoreSettingsSchema, request: Request, exception: BusinessLogicException
3. ) —> Response:

4. """O6paboTuk 6a30BOTO MCKJIIOUYEeHUS OmMs3Hec-JioTmkm. """

5. return await http exception handler (

6. request,

7. HTTPException (

8. status code=status.HTTP 400 BAD REQUEST,

9. detail=[exception.get schema (settings.debug) .model dump()],

10. W

11. )

12.

13.

14. async def permission denied error handlex

15. settings: CoreSettingsSchema, request: Request, error: PermissionDeniedError
16. ) —> Response:

17. """ObpaboTuMk omMOKM, BO3HMKAWIEMN IPM HeIDOCTaTKe [IpaB IJiS BHIIOJHeHMsa neycTreug."""
18. return await http exception handler (

19. request,
20 HTTPException (
21. status code=status.HTTP_ 403 FORBIDDEN,
22. detail=[error.get schema (settings.debug) .model dump ()],
23. W
24. )

46



Perncrpupyem B FastAPI exception handlers TOYKa

def use exceptions handlers(app: FastAPI, settings: CoreSettingsSchem@ -> None:
"""PeryucTpupyeM IJioDajibHEE 00paboTuMKM MCKJIodeHm. """

app.exception handler BusinessLogicException) (partial (business logic exception handler,

settings))
app.exception handler (PermissionDeniedError) (partial (permission denied error handler, settings))
app.exception handler (ModelNotFoundError) (partial (model not found error handler, settings))

app.exception handler (ModelAlreadyExistsError) (partial (model already exists error handler, settings))

47



Nepapxua UCKoYeHnm

BusinessLogicException

PermissionDeniedError

ModelNotFoundError

403

404

SmthNotFoundError

ModelAlreadyExistsError

400

UserNotFoundError

TOYKa

Ba3oBbili Knacc UCKIOYeHUA

Knaccbl MannuHra ¢ http-kogamu

Knacchbl UCKTIOYEHUIA B AOMEeHax

48



C 6u3sHec-oLnbKamMm
MOHATHO,

4YTO AenaTb C OLUNBKaMM
B peno3nutopumax?

TOYKa
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TpaHchopMaLUAa NCKITIOYEHUN

JTOBUM OLLUMNBKUM BHELUHUX BMBINOTEK

N TPpaHCHOPMMPYEM B CBOU

AuthRepository

Httpx

UsersRepository

>

BusHec-owmbkun

SqlAlchemy

Owwnbkn 6ubnuotek

<

TpaHcopmauma

TOYKa
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JloBUM ncknovyeHmne u TpaHchopMmnpyeMm B CBoé TOUKa

class DbCrudRepositoryBase(
Generic[ModelBaseType, ReadSchemaBaseType, CreateSchemaBaseType, UpdateSchemaBaseType, IdType]

"""Basz0BbM PEHNO3UTOPUN OJia BhIIOJHeHMa CRUD onepaumit Han MoneldMM B 0Oas3e naHHbelx. """

async def create(self: Self, create object: CreateSchemaBaseTypk —-> ReadSchemaBaseType:

CozmaeM MOIEJb.

async with self.session manager.get session()as s:

try:
model type = self.create models mappingype(create object)]
create dict = self.dump create object (create object)
return (await self.bulk create with model type (model type, [create dict], s))0[

except IntegrityError as integrity error:
raise ModellIntegrityError (self.model type, ModelActionEnum.INSERT)from integrity error

51



TOYKa

OrpaHunyeHuUda YUCTOU dAPXUTEKTYPDbI

O O o o

BblCOKMIM NOpOr BXo4a — A4OTI0 O6BACHATD,
HO NMNOTOM «He OTOPBAaTb»

N36bITOYHO A4 MNPOCTbIX MPOEKTOB —
HE NCMOJ1ib3yeM TaM, rje He Hy>KHO

YacTble M3MeHeHMA? PUCK HaK/MagHbIX pacxoOoB —
OBEPTKM N MAMNMUHIN YCITOXHAIOT MOOAEPXKKY

CnoyxHaa MHTerpaLuma CTOPOHHMX CEPBUMCOB: Hanpumep,
APScheduler
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TOYKa

«Ecnv BaM Ka)eTcH,
YTO XOpoLlad apXUTeKTypa
CTOUT JOOpOoro, nonpoéyurte
NJ1OXYIO».
© MapTtuH Paynep
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ans
I oq Ka npeanpuHuUMaTeneu
WU NpeanpUaTUn

Cnacmoo!

Tenerpam: @luferovvs
Tenerpam-60r: @Qvityawritecode
YouTube: @luferov




