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1. Python DA T )XPRESS

Traceback (most recent call last)
<ipython-1nput-6-10ebb3994871> 1n <module>
----> 1 text.lower

"NoneType' object has no attribute 'lower'’

Traceback (most recent call last)
<ipython-1nput-15-91480d94728d> 1n <module>
----> 1 user

"name'




1. Python DA T )XPRESS

xEAEZASC 7 McHHY FEFLT-Q

.ﬁ\ sentry 77V 19:30

'Nonelype' object has no attribute 'id
logger

viaprd 8H19H

Resolve lgnore Select Assignee...




1. Python DA

T4 XD

def convert_text(text: str):

def convert text(text): ret1H71'teXt;J

return text. . .
~ ) capitalize

) casefold
) center

) count




1. Python DA T )XPRESS

APLHBE TIR> TLK 3AADPEL S LT WLE

result = requests.get('http://.../hoge.json"').json()

Traceback

<ipython-i1nput-22-07e351311344> 1n <module>
----> 1 result

'count’
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2. "8, OB=E T JXPRESS

Python OB > THRATAS

- IERX%&#51E [Type Hint(B2e > k)|

- PEP 484 T Python3.5(2015~) »*H A - =30

- BRY: 82REEr, Y7 702UV J, A—FERLEE

- Python 2'#MBIfTZBEBICL o= TIEE L,
e - #FITOERIXTF LA

K ZDRARIFTAPFT (B LERTHIEIT (Beb] OZEeZEWET



R H BEAT

"str" has no attribute "lowr"; maybe " lower"? m

FEATEZIAYVI740 9T REHDZEFEA
text. lowr()

V7 7o0%2)25

email: str

user = User() user = User()

user. id user.email




2. =1 OB W JXPRESS

Python (3 [FFRIBRIFTZEEEE] TIEA L
Ql: ZHDaA—FRETHIF7I—ICH%? @

text: str = 42

Q2: B IFHkIE str? int? @

print(type(text))
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Python I3 B89 BMFTZ S| TlIH L

Al: ZITRFICIE T 7—ERELEBEWVW E
A2: typeODRERYEE LTITBI E > MIERR
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@ python’

PyCharm
VSCode
Vim

/

FastAP| pydantic

2% https://github.com/typeddjango/awesome-python-typing



https://github.com/typeddjango/awesome-python-typing
https://github.com/typeddjango/awesome-python-typing

CZEXTOXRLY

- IEX48 [Type Hint] BN

- Python I3EIME{TZFETHY ., BE
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- Python B3B!I F = v 7 %Z1THAE L,
3rd party V—ILZHAEDHES



2. By FOXGE: R

=

text = 'XF5!
age = 100

text: str = '35

age: 1int = 100

deleted =

deleted: bool =




2. Bk o b DIE: BAEK

def is_around_30(age):

return age >= 27 and age <= 33

def is_around_30(age: int) —> bool:

return age >= 27 and age <= 33




2. Bk o b DIE: BAEK

SIEIZIFEVTHOK €

def is_around_30(age: int):

return age >= 27 and age <= 33

RUEFLIFEVWTHOK

def is_around_30(age) —> bool:

return age >= 27 and age <= 33




Exercise

ROA—PF2BFxv ) —IVTEEIFT D E - ?

jef is_around_30(age: int):

return age >= 27 and age <= 33

is around 30(29)

HHAA0K &



Exercise L
RXOA—FZ28F w9 —ILTERITH L ?

def is_around_30(age: int):

return age >= 27 and age <= 33

is_around 30("3F5|Z ANnd")

b5 5ANG &
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2. Bk ¥ F DIGE: class P )XPRESS

class

class User:
name: str
age: 1int
def __init__ (self, name: str, age: int):
self.name = name

self.age = age

def is_around_30(user: User): N ’Z’Z?ﬂ@ﬁ!t LT*IJFH

return user.age >= 27 and user.age <= 33

user = User("Batman", 29)
is_around_30(user)

is_around 30 ("xxx")




2. Bk ¥ F DIGE: class P )XPRESS

class Animal:

name: str
animal: Animal = Animal()

ViIREZ ZRIBIEEI ZRICKATZES I

age: 1int

class Dog(Animal): dog: Animal = Dog()

| R L TEHEWELDBAARTA B

tomato is not animal: Animal = Tomato()

class Tomato:




2. Bk » b DXE: Any P )XPRESS

ZANX3T 4 DELBPhODILEWE X

from typing import Any

K ‘ 2——’: & ‘,—-| .
w LAdoo S e | 4

name: str

age: 1nt

X: Any




2. 8k ¥ P DXiE: Any

IS ZARY 7 Any

from typing import Any

def is_around_30(age):

def is_around_30(age: Any) —> Any:




2. Bl POXGE: T—X1BE

list, dict, set

users = [] users: list([User] = []

kvs = {'key': 'value'} kvs: dict[str, str] = {'k': 'v'}

id_set = {1, 2, 3} id_set: set[int] = {1, 2, 3}




2 By b OXiE: 3.8 THOF— X s I IXPRESS

~Python 3.8 Python 3.9~

XIRTE RC FRTIEXNY Y —X132020/10F%FE
from typing import List, Set, Dict

users: List[User] = [] users: list[User] = []

kvs: Dict[str, str] = {'k': 'v'} kvs: dict[str, str] = {'k"': 'v'}

id_set: Set[int] = {1, 2, 3} id_set: set[int] = {1, 2, 3}




2 BB TT— REEREY L L & b 1XPRESS

Generics CXSHIZBNLETEA)
List[T] o &D [ ] DES % RAKNICT S

def __init_ (self, children: List[T]):

Lf.children = children

lef double_list(li: List[T]) -> List[T]:
return L1 x 2




2. Bk b DXE: Optional J5 JXPRESS

None B*A%HH LG WEH(“HDBIF"FHLE)

from typing import Optional

def find_user(id: int) -> Optional[User]:

user = find_user(3) — None®DRJEETE D IEH

print(user.name) # use

if user: — None L’Ptﬁ\o‘:téﬁﬁﬁ‘w%t
print(user.name) ié‘:{ii%




2. 8k > b D3ZiE: Union

M=E = int ¥7=13 float

def half(num: int | float) —> float:

return num / 2.0

Optional|User] = None ¥ 7=1% User

def find_user(id: int) -> Optionall[User]: def find_user(id: int) -> str | None:




2. Bk >~ b D3E: Union (3.8, 3.9) T )XPRESS

~Python 3.9 Python 3.10

X EEDVY—-RFE

from typing import Union

def half(num: Union[int, float]) -> float: def half(num: int | float) —> float:

return num / 2.0 return num / 2.0
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CZEXTODXRLY

- TH. B
- class, #E&
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» Optional

» Union

* Any
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Python o& k > F OJREI

- Python I3E#R9BIfTZ EETIE AL
- Python Bi&IZEBFz vy 2% LAL

— Y= Imypy] TEFzv7



mypy

. Python O8N LEF v 7 %2TT3Y—IL
» GitHub @ python/mypy (2% V) .

Guido A7 F—L X /N—
- CLI £ LTHEZSB L. VSCode ¥
PyCharm & & Ei



3-1. mypy 75 JXPRESS

a: int = '’
(variable) a: Literall['']

Incompatible types in assignment (expression has type "str", variable has type

"int") mypy(error) e g{a

No quick fixes available




mypy DfELA

pip install mypy LT
mypy [T4 L2 FY 7= 7 714 I1L4.py]

$ mypy .
test.py:100: Item "None" of "Optional[User]"” has no attribute "name™




3-1. mypy 75 JXPRESS

GitLab Cl & fI

type_check:

stage: test 7 “/ 707_:_ F T‘Q%EER < 7:5: 2 T

image: python:3.8-slim ;E““ Cl P EuLG{KADT

script:

» L e | Y kxv3
— pip 1install mypy==0.782 /IN—"/ 3 VEZE%gﬁ < *Ei_i:}

- Mypy worker

# ¥ll) S|




3-1. mypy DO5WE T35 75 JXPRESS

SATIVICBREWE LIS —ICHBE

$ mypy src
src/libtest.py:5: Skipping analyzing 'boto3': found module but no type hints

or library stubs
src/libtest.py:5:

missing-imports

aR:

“boto3” ICIFBEE > PRV K

B FDOBEWIAT7ZYIIEEZL



3-1. B NDODLBWSA1 TSV

E2935?7®

s AR 7 %HERKTB/EL
c RRIINy g —S %AV RAM—=LTB/ES




stub & (&

- TOSIL/F47 7 VI ORES
- ¥ pyi WO AT, BoERITREEH
c F=FBPME--TNNy—{tTZ 3

X TypeScript @ [.d.ts] [@types/***]



stub D

BOGWI7RAT I L4 N dTH5RE7

age = 29 age: 1nt

def is_around_30(age): def is_around_30(age: int) -> bool: ...

return age >= 28 and age <= 32

print(is_around_30(age))

hoge.py hoge.pyi



3-1. AV 7 DBE&ENAER

stubgen

- mypy &—EICOWTL 3BEE/RY — L
- stubgen [T74 L2 VY or 774 1L4]

$ 1s src

libtest.py stubtest.py test.py

$ stubgen src

Processed 3 modules 1D 7 7 1ILH R

Generated files under out/
$ 1s out

libtest.py1 stubtest.py1 test.py1



3-1. A5 7 %=E& < (HEIERK)

stubgen
- stubgen -m | EVa—IL| TAEZFA47FU %
- TETIIBEVWOT, FEEBIEFTITH

import logging
from boto3.session import Session as Session

from typing import Any, Optional
DEFAULT_SESSION: Any

lef setup_default_session(xkkwargs: Any) -> None: ...

lef set_stream_logger(name: str = ..., level: Any = ..., format_string: Optional[Any] =

lef client(xargs: Any, sxxkwargs: Any): ...

resource(xargs: Any, xkkwargs: Any): ...

X EER, 21THZHIBRL L & mypy [FEIHD AL



3-1. AVTINYT—=IDA VA=)l

pip install ***-stubs

cMAEST=-RA2T7IX pypi Ny Tr—TICTES
+ 0SS L LTE=FEICL->-TLHEINTWS
- f51) boto3-stubs. django-stubs. etc:-:

X FF#llE PEP 561
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3-1. 21472 VDBRZSHOD S %> JXPRESS

EZICITE. HE LOHDHAFL

. --ignore-missing-imports Z§E€ 9 3

- import [ # type: ignore DA XV F%DIT5

- ERRICIIEAMLG ETT v 7 LTANYDEH %=
LIFBEVWOAKE




3-1. mypy UADBIF v /1—

mypy UANICHEEDH B

- microsoft/pyright

- google/pytype
- facebook/pyre



3-1. BF 1 v A—D LB (—Hl) > JXPRESS

mypy pyright/pytype pyre

return g s & L7 — RYIEDH L HER Za/7T 4 OHHERELF v 7

ef return_str(): Class Users:

lef check(name: str) -> bool:

return "PyCon JP" name: str

name == 'Bruce’

lef runtime_error(): def _init_ (self):

return return_str() + 2020

XERETEKLL /&L TZ3S



7% JXPRESS

B3RS NDIDT
Be b 2Eh B TH(—EPERLIC

random _str():
= 'abcdefqg’
seed [random. randint(9, 6)]

ic = random.randint(0, 100)
dom str()

X 5|8, RYE. 772XR7ANXT14 DRIEIZEL DOV ETTH
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3-2. Advanced Type Hinting

Be v b EE DB

TypedDict
Protocol
Newlype

Literal



7% JXPRESS

2A—R45—XQ
APl DL ARV RERFEHELTF-VL

response = requests.get('http://.../user/me.json')

user = response.json()




3-2. IR 271 dict 7% JXPRESS

Dict DF ¥5|ZETLEZHZI LM

Traceback
<ipython-input-22-07e351311344> 1n <module>

----> 1 result

: 'count'

— KeyError 28 F v 7 L7=\L»



3-2. 2273 dict

TypedDict

from typing import TypedDict

class User(TypedDict):

name: str

response = requests.get('http://.../user/me.json')

user: User = response.json()

user['name']
user['name'] + 1
user['aaa'l

user.name

XK. TCT771RIITZEH V= class ICEEHEZ =I5 HPRVWIEES



3-2. IRICIKTF U 1555 P> JXPRESS

1—RF5—R(2
HRICIKTFET BEREHICL=W

‘Qr |

def play(duck): Hﬁ"ﬂ]tﬁﬁ‘i ?

duck. fly()




3-2. RICIKTF U 1583

KL BLH &

def play(duck: Duck):
duck. fly()

WMRICKTFEL =6 &

def play(bird: Bird):

bird.fly()




3-2. IRICIKTF U 1555 P> JXPRESS

HRIAG (Bird] Z2E&ELTHALS
Gl: [HRIF7RX] 222D

from abc import ABC, abstractmethod

class Bird(ABC):
@abstractmethod
def fly(self):

class Duck(Bird):

get le(SElf):




3-2. R S ADREES %> JXPRESS

il oo of bl s AR s ) NEEE
JTTD/N— 7 &~/ MR 7 RRR

lef play(bird): ef play(bird: Bird):
bird.fly() bird. fly()
lass Duck: q ss Duck(Bird):

lef fly(self): lef fly(self):

play(Duck()) play(Duck())

k=5 v RALDEBHTAIPDE
S EfTZEEZEOFEEREL LD, Pythonic TH L



3-2. Protocol | & 2RIk

MR 7 X

L ER o B
[class ZfEE LTS D]

Protocol
&R ER B
(WBEREAY Y FEE->TW3EH



. Protocol Ic & 351k

from typing import Protocol
class Flyable(Protocol):
def fly(self):

i , def play(bird: Flyable):
def play(bird): - Pray y

bird. fly() Protocol bird. fly()

c lass Duck: '

def f1Y(Self):

c lass Duck:
def fly(self):

play(Duck()) play(Duck())

22D D Duck DEFHFZEHLEL &



3-2. Protocol =® 2 J5 JXPRESS

21— —R3
List X° Set & & [in] TZ3H0%
= (FHXY) 7=y

jef contains_batman(heroes: list[str] | set[str]):

return 'Bruce Wayne' in heroes



3-2. EFxiFHAD Protocol 7% JXPRESS

N, T Protocol PEZFSNTLAS
< Container = contains H»HHE/

from typing import Container

def contains_batman(heroes: Container[str]):

n

return 'Bruce Wayne' in heroes

contains_batman(list())

contains batman(set())

contains_batman(dict())
contains batman(dict())

contains_batman(YourAwesomeStructure())




ABC

Container
Hashable
Iterable
Iterator
Reversible
Generator
Sized
Callable

Collection

Sequence

MutableSequence

ByteString

Set

Inherits from

[terable
[terable

[terator

Sized, Iterable,
Container

Reversible,
Collection

Sequence

Sequence

Collection

3-2. EERHFHAD Protocol

Z DD 2= Protoco

Abstract
Methods

__contains__
__hash__
__iter__
_next__
__reversed__
send, throw
_len__
_call__

__contains__,

_iter__, _len__

__getitem__,
_len__

__getitem__,
__setitem__,
__delitem__,
_len__, insert

__getitem__,
_len__

__contains__,

_iter__, _len__

Mixin Methods

__iter__
close, __iter__, _next__
__contains__, __iter__, __reversed__,

index, and count

Inherited Sequence methods and
append, reverse, extend, pop, remove,
and __iadd__

Inherited Sequence methods

e _,_It ,_eq ,_ne_,_gt ,
_ge_,_and_,_or__,_sub_,
__Xxor__, and isdisjoint

MutableSet

Mapping

MutableMapping

MappingView

[ltemsView

KeysView

ValuesView

Awaitable
Coroutine
Asynclterable
Asynclterator

AsyncGenerator

Set

Collection

Mapping

Sized

MappingView,
Set

MappingView,
Set

MappingView,
Collection

Awaitable

Asynclterable

Asynclterator

__contains__,
_iter__, _len__,
add, discard

__getitem__,
_iter__, __len

__getitem__,
__setitem__,
__delitem__,
_iter__, _len__

__await__
send, throw
__aiter__
__anext__

asend, athrow

Inherited Set methods and clear, pop,
remove, __ior__, __iand__, __ixor__, and
__isub__

__contains__, keys, items, values, get,
eq__,and _ne__

Inherited Mapping methods and pop,
popitem, clear, update, and setdefault

_len__

__contains__, __iter__
__contains__, __iter__
__contains__, __iter__

close

__aiter__

aclose, __aiter__, __anext__

https://docs.python.org/ja/3/library/collections.abc.html

¥ w9 L HProtocol Zfk& LT U4 Ly


https://docs.python.org/ja/3/library/collections.abc.html
https://docs.python.org/ja/3/library/collections.abc.html

3-2. EFxiFHAD Protocol 7% JXPRESS

Callable Ilterable Sequence
B - IFHD( call ) forin TE3HD( iter_) IBRIERZEE TE AL list

from typing import Callable from typing import Iterable

def scan_items(it: Iterable):

def func(): from typing import Sequence

for item in it:
pass

int(it - j '
print(item) def scan_items(immutable_list: Sequence = []):

for item in immutable_list:
class Mylterable:

print(item)

immutable_list.append('EiEHNZEE")

def __iter__ (self):

[

scan_items([])

callback: Callable = func scan_items([])

callback = Func() scan_items({})

callback = lambda x: x % 2 scan_items(MyIterable())

(%) Protocol #FA L 7= Immutable 5 —41E&E(ICHDW T
https://yamitzky.hatenablog.com/entry/2020/08/23/183852



https://yamitzky.hatenablog.com/entry/2020/08/23/183852
https://yamitzky.hatenablog.com/entry/2020/08/23/183852

3-2. ARG TIVZITa T8 > JXPRESS

11— —R@
int ° str IZ [Ekk| 2 87U

id: int
car.id = user.1id

id: int

user.prefecture = '5i 58"

prefecture: str




from typing import NewType
CarIld = NewType('CarId', int)
UserId = NewType('UserId', int)

ofl B-1~ = Car:
id:* CarlIld

id: Userld

car.id = user.1id

FUHBLDOT, ID HEBSH L L—BOR S i

car.id = CarId(300)
print(type(car.id))




3-2. U7 ZILE

Literal

from typing import Literal

Prefecture = Literal['dtiEE', 'B#H%




3-2. - BRI ETI VY

M L=bo0

- TypedDict

» Protocol

- [terableZs & D423\ Protocol
- NewType. Literal



o w3

FZ91L%H > EEFICTS

75 JXPRESS



3-3. BV bhEFT VAL J5 JXPRESS

SET:FNEEF v I D5E

3

EITE(Z X4 L)
BOERITENEGTE 3




3-3. ETTROE DIEHREVS P> JXPRESS

CAB7A87L2EVWTEIITLTHAS

class User:
name: sStr

age: int

print(User. annotations_ )

{'name’': <class 'str'>, 'age': <class 'int'>}

£{FH5IC _ annotations_ ICHEME N -BOEEEFERTES |

% get_type_hints() - 7135 ARV T



3-3. annotations ®O;EFAHI

lef serialize(user: User) -> dict:
return {

prop: getattr(user, prop)

for prop in User.__annotations




3-3. BS54 75 D;ERAM

#51) dataclass

class User: from dataclasses import dataclass

name: str

age: int @datac lass

def __init_ (self, name: str, age: int): class User:
self.name = name name: str

self.age = age age: int

user = User(name='mitsuki', age=28) user = User(name='mitsuki', age=28)

@dataclass AL —4&—%ZD2HhH &
EITEFIC _init ZBHBETEERELTLNS



3-3. SV LLINYF—2 7Y 7% JXPRESS

) pydantic

- dataclass + /s F— 3+ U734 R

from pydantic import BaseModel, Positivelnt

class User(BaseModel):
name: str

age: Positivelnt

User(name='V1 7} A1 REA"', age=-1)

: 1 validation error for User
age
ensure this value is greater than @ (type=value_error.number.not_gt; limit value=0)




3-3. APl D/\UF—2 3y

{5]) FastAPI

~ $ http localhost:8000/users/abc
from fastapi import FastAPI 4 Unprocessable Entity
content-length: 99
content-type: application/json

app = FastAPI() date: Wed,.26 Aug 2020 17:41:52 GMT
server: uvicorn

from pydantic import BaseModel

class User(BaseModel):
id: int

name: str

@app.get("/users/{id}")

"'msg"”: "value 1s not a valid integer”,
def user(id: int) -> User: "type": "type_error.integer"”

return User(id=id, name="Kara Zor-El1")

ey btZoE#zERLTWL EITT.
NYF—32Z0D APl B TZ 3



3-3. FastAPI 75 JXPRESS
Bk v FHw Swagger (OpenAPl) EE}JEEE

default

eeeeeee

sssssssss

X MEFTHEDNS APl {11, APl DEHERTE S
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FURALTORE Y 21BN

- __annotations ICBDOBEHRHIFETENS

e TAL—R—, ARV FREPHEDHE S EDRYIC

- BIDENF v 7. APl D/ 57— 3, Swagger
ERBEDLTES
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7% JXPRESS

BerpbzzE< & None ¥
BOIR2Fzy I TZxH

from typing import Optional

77U 19:3
def find_user(id: int) —> Optionall[User]: é& sentry & 17:30
'Nonelype' object has no attribute 'id’

logger
user = find_user(3)

print(user.name) viaprd 8H19H

| Resolve lgnore Select Assignee...
if user:

print(user.name)




7% JXPRESS

mypy X° pyright TR Fx v 2
—EIIERBINBDI=EVLVTLHRLDICEZS

dom str():
= 'abcdefqg’
turn seed[random.randint(®, 6)]

ic = random.randint(@, 100)
dom str()




7% JXPRESS

Protocol %> TypedDict T
& ICEohTVWERS

from typing import TypedDict

class User(TypedDict): from typing import Sequence

name: str
def scan_items(immutable_list: Sequence = []):
response = req”e5t5'get('DEEEill;;;lEEEELEELJEQE') for item in immutable_list:
print(item)

immutable_list.append('HIRHZEE")

user: User = response.json()

user['name']
user['name'] + 1

scan_items([])
user['aaa']

user.name
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from fastapi import FastAPI

| from pydantic import BaseModel
from dataclasses import dataclass

app = FastAPI()

@dataclass |
class User(BaseModel):
class User:
id: int
name: str
name: str

age: int

@app.get("/users/{id}")

user = User(name='mitsuki', age=28)

lef user(id: int) -> User:

return User(id=id, name="Kara Zor-El1")
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