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PytoniE 5 5XKEIREE @*’m For Good |

e Python@—| 5@E NG ERENES
e A SMEHIATIT. (BNREL. XRELBIZLN), T=kRE
« (BARRFEBATLERIIRIE

cmd i a 100
def say_hello(name): b = "200"
print (f"{R%F {namel}") a+b

say_hello("/)\E8")

Traceback (most recent call last):
File "pybasic.py", line 16,

exec(cmd) module
11 o 11 a b
say_hello.__name__ greeting TypeError: unsupported operand type(s)

+: 'int' 'str'
V1 [1’ (IIaII, Ilbll)' {1’ "X"’ Ilyll}]
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- BT RBMRERR TR, FIUERENEIRIEIR,

a 100 a: int 100
b "abc" b: str ""abc"
def add(vl, v2): def add(vl: int, v2: int) —> int:
v1+v2
v1l+v2
add(1, 2)
add(l, 2) add("abc", anzu)

add(llabcll’ IIXyZII)

add("abc" . 1) add("abc", 1)
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- RSN, IREMEMNE, BTE__annotations_ 2,
- IDE, THAMERBEEFSHREAFRTTEIR,

Jdef add(vl: int, v2: int) -> int:

)

return vl + v2

add (100,

add (¥xyz", 1)
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« 5% tbdocstringE ZIBfEE O, LESER=1%F (IDELEX#)
- HHE: w8, miFHAEED AT &Mt R (IDELRXF) .
« B EROSCEBH, E5FERNBOEM,
« 48E:  (PIRE) PILAMMEIRRSRIFMNAC.
« L
« £5-IDE: = HERBNNET AL EE (PyCharm. VSCode. VIMZE)
cAES-ETE: ZAEBEARSA XIFHEEMIT.
« B/ /mypy-9.5K star. Facebook/pyre-5K Star, Google/pytype-3K star3s,
c NAE: BSHEBEEHRN ZRIEERME, TEARETIRE ( ) .
« TN FRBEFRIBS AR SIEL UG E NTF (C++. Java. GoZ) ; HMESIBE= e SLEY B
(0 TypeScript) .
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https://www.bernat.tech/the-state-of-type-hints-in-python/
https://dropbox.tech/application/our-journey-to-type-checking-4-million-lines-of-python
https://2019.stateofjs.com/javascript-flavors/typescript/

* Python will remain a dynamically typed language, and
the authors have no desire to ever make type hints
mandatory, even by convention. AP

——Guido in PEP 484
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(2014.12 2637FY)
(2014.09 #Py3.5)
(2016.08 #Py3.6)
(2017.03 #Py3.8)
(2017.06 #Py3.7)
(2017.09 #Py3.7)
. (2017.09 #Py3.7) :
(2019.03 #Py3.7/9)
(2019.03 #Py3.8)
(2019.03 #Py3.8)
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(2019.04 #Py3.9)
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Py3M—FHaRS | NEREATE1EE (Function Annotations)

DOJEHN R T PEP 484 (EBURTR) FP KEIRIAIIELS
: 5| ANZEEURR (Type Hints)

: 5INLZ=t3F187% (Variable Annotations)

D I NG FEEPIN (static duck typing)

: 5] N\Data Classes#NIELE514
 fECPythonfEFas PG R BR RS2 B4

' XIFIER (2) XLRTERFG o 50186 Py3.7

D IESEE I ERER T

: SINFHE=2XE! (Literal Types)

: §IAZEEZFE (TypedDict) - YEESH
: 5| NfinalfREFRF (typing.final and Final) . SIENGEEAE

D I NZEREFREZEAEL (Annotated)

SINEIVERFIE (TypeAlias)
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« AFERICRA:
« IRASDK. E/iZOL8EMAR,
» tbdocstringE M. ERIDEIFIR ARG,
- REBTELZ, MIMEK,
- TS, B TR BN & IBEBUG,
« EEFHUT (i) Witts, MEEXEEE (by )
s N FNEE—TERE:
- [REY (Prototype) ZXIRUFMBRINE (POC) WIS, mIASGASIA.

- REIHERE, FEZIMERIESIA ( ) o
» AAEPYthon MR EURKINBERIART, RILASEASIA,
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https://www.bernat.tech/the-state-of-type-hints-in-python/
https://dropbox.tech/application/our-journey-to-type-checking-4-million-lines-of-python
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« REGIZATEARER N, (XEERERATRESXRE[|MirE (PEP 585) )

collections.abc Sequence

ConnectionOptions = dictl[str, strl
Address = tuplelstr, int]
Server = tuple[Address, ConnectionOptions]

def fnl(message: str,
servers: Sequence[Server]) —> None:

def fnl(
message: str,
servers: Sequenceltupleltuplelstr, int],
—> None:

dictl[str, strlll)
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- WES, mRTSEHEINTEENRE,

def foo(*xargs: str, =kkwds: int):

fOO('a', Ibl’ lcl)
foo('a', 'b', 1) # %
foo(x=1, y=2)

foo(x=1, y="x") # %1%
foo('', z=0)
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- fEFIUNiONTE X ATREAORBLAIR: x. y. EEERIRBE—HZIF AR
- EFITypeVarE X —B£H: x, y. REEERE LI FHEE

typing Union, TypeVar, Text
concatl('a', 'b')
AnyStrl = Union[Text, bytes] concatl(b'a', b'b")
concatl('a', b'b")
def concatl(x: AnyStrl, y: AnyStrl) —-> AnyStrl:
concat2('a', 'b')
concat2(b'a', b'b')
AnyStr2 = TypeVar('AnyStr2', Text, bytes) concat2('a', b'b")

def concat2(x: AnyStr2, y: AnyStr2) —> AnyStr2:

Union[T1l, None] == Option[T]
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« PRZNEEY: Callable[[ZE113KE, 22K H, ], R[OIZEE]
1 collections.abc Callable
P
3 def async_query(on_success: Callablel[[int], None]l,
4 on_error: Callablel[[int, Exception], None]) —> None:
5
28l TypeVar
collections.abc Sequence
typing TypeVar

first([1, 2]) 100
TypeVar('T") first(['a"', '1) .upper()
first(['a', ']) + 100

ﬁﬁ

def first(l: SequencelT]) —> T:
L[o]

WooNOUAWNPR AH
—]
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- Be3 NHOZEY, {¥FTypeVar « KTHYZEY, 4kEGeneric
typing TypeVar, Iterable typing TypeVar, Generic
T = TypeVar('T', int, float, complex) T = TypeVar('T')
Vector = IterableltuplelT, T1] class MyClass(Generic[T]):
def meth _1(self, x: T) —> T:
def inproduct(v: Vector[T]) —> T: def meth_2(self, x: T) —> T:
sum ( x*y X, VY V)

a: MyClass[int] = MyClass()
a.meth_1(1)
a.meth_2('a')
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« FRERR # type: xxxx HITHRE
EERBIER
o« (BERBITIR) -> IREEER

/X% (Comments) #1T74R:Ex (Annotation) (PEP 484) @ﬁonﬁﬁéoool
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from typing import List

class A(object):
def  init ():

# type: () -> None
self.elements = [] # type: List[int]
def add(element):

# type: (List[int]) -> None

self.elements.append(element)
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- JILEIStUbI M (.pyi) SIEXHFHTENA, L
= def __init_ ():
. FEEMEEORRE (83| \BUGTEE) etf-etenents = 1
- PYIR] MERBIAOIEE CRXMFRI AR EARA)  def addietenent):

self.elements.append(element)

« MK & 4F
s NMEBN=FFE, b+ ZfmEER.
« TR typing List
-RBBEEE Tk (L{F=) cla{s A(gbjecth
e elemen .
- ITERBER def _irs11t_() —> None: ...

def add(element: int) —-> None: ...
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- FII—XWT R, FESIHECS. IMEFEFHAEERENE,

class Tree:

def __init_ (self, left: 'Tree', right: 'Tree'):
| self.left = left
self.right = right

def leaves(self) —> List['Tree']:
| pass
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over load

- £ overload 1T HUR[EETER, def utf8(value: None) —> None:
« WB— T2 EIESL,
overload

- XATRHSRENE, BITHERAIL geor utf8(value: bytes) —> bytes:
(Edzs F

overload

def utf8(value: unicode) —> bytes:

def utf8(g§lue):
« BRI LA TypeVarftE (FEiEs) . « « SEFRAYSEEL, ATEH. ...

typing TypeVar

AnyStr = TypeVar('AnyStr', None, unicode, bytes)
AnyStrRet = TypeVar('AnyStr', None, unicode, bytes)

def utf8(value: AnyStr) —> AnyStrRet:
.+« SEPRSEIY. . .
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- AL . .
. S 1 typing TypeVar, Generic
E—THEMERO (EFF) sl 2
EW— 1 NEnEANIED (83E 3 T_co = TypeVar('T_co', covariant=True)
N . . 4
1B) FRZH (FREE) ; 5 class MyList(Generic[T_co]):
- flal: EZEFIRIMEL 25K g
8 class Bird:
B 10 class Eagle(Bird)
class Eagle(Bird):
SE—MEO (SEE) HSKER 1) ’
(BIR[EEH) KRBIEMEMARML, B 12 | |
13 brds: MyList[Bird]

D <t EE, BRM,
- flan: EIRWIELRZETIR 15

(B
-

egls: MyList[Eaglel [Eagle()]

[
(@)

brds = egls

g 2620



dataclasses (PEP 557)

- TROAERYA A R IT

dataclass

class Inventoryltem:
name: str
unit_price: float
quantity_on_hand: int = 0

« JERAIR1E

dataclass
class C:
a: float
b: float
c: float

def __post_init___(self):
self.c self.a

field(init=False)

self.b

Peson For Gool|
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- EZIGENNE

dataclass
class C:

mylist: List[int] = field(default_factory=1ist)

c = C()

c.mylist [1, 2, 3]

« Htuple. dictG%%

dataclass

class Point:
X: int
y: int

dataclass
class C:
mylist: List[Point]

p = Point(10, 20)
asdict(p) {'x': 10, 'y': 20}

¢ = C([Point(@, @), Point(10, 4)]) on China
asdict(c) {'mylist': [{'x': 0, 'y': 0}, {'x': 10, 'y': 4}]}.2!()



5875duck typing (PEP 544)

« BN T £ FJavahuiz O

« JAB LI, o BARR 4R

- AIRAEAZ RO, WE—IHERD
« TREBNERS, FERYPEXRA

« AEEXNRIIFAB X 51 F7iAsignature
VCECProtocolEllE]
(duck-typing)

typing Sized, Protocol

class SizedAndClosable(Sized, Protocol):
def close(self) —> None:

Peson For Gool|

PyCon China2020 | PYTHON I R& X%k 2020

typing Protocol, Iterable

class IResource(Protocol):
def close(self) —> None:

class Resource: # tha]l4#&IResource (FEMIR)
def close(self) —> None:

def close_all(things: Iterable[IResource])
t things:
t.close()

f = open('foo.txt')
r = Resource()
close_ all([f, r])
close_all([1])

¢ 2020



« ¥ 357 Protocol. ZIFHTE LT

T = TypeVar('T") T_co = TypeVar('T_co', covariant=True)
# TG T LT

class Iterable(Protocoll[T]): class Box(Protocol[T_col):

| @abstractmethod def content(self) —> T_co:

def __iter_ (self) —> Iterator[T]: | pass
| pass

box: Box[float]
second_box: Box[int]
box = second_box # /%




« 1EProtocolRT LAiz1TRITA (), fHldlisinstancettZ
o [ runtime_checkableZE4ENa]

from typing import runtime_checkable, Protocol

@runtime_checkable
class SupportsClose(Protocol):

def close(self):

assert isinstance(open('some/file'), SupportsClose)
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C FMEBEEE RenumigIER T, REEESH: Literal[RES1, TEHE?, ..

|

2 def validate_simple(data: Any) —> LiterallTrue]:
3

4

5

6 MODE = Literall'r', 'rb', 'w', 'wb'l]

7 def open_helper(file: str, mode: MODE) —> str:
8

9

10

11 open_helper('/some/path', 'r')
12 open_helper('/other/path', 'typo')
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ANEMMARTARARR (ZEHEE) , JBEERERT (BUAFGSH) .

def foo(vi: [1, 2, 3], __future__ annotations
v2: max(1, 2, 3)) \
1+2+3: def foo(vi: [1, 2, 31,
v2: max(1, 2, 3)) \
1+2+3:

foo.__annotations__ foo. _annotations__

{'vil': [1, 2, 3], {'v1': '[1, 2, 31",
'v2': 3, 'v2': 'max(1, 2, 3)',
'return': 6} '‘return': '1 + 2 + 3'}

g 2620
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s AIAERFSHNENSASENE, BT,
- XMIFERT, BXRMERERAIRRFRE (FIE) AN,

typing

typing. TYPE_CHECKING:
expensive_mod

def a_func(arg: 'expensive_mod.SomeClass') —> None:
a_var = arg
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- {£Fno_type_checkfE PR 82125k K M,
« {¥Fno_type_check_decorator{&iizt s 3 X H,

@no_type_check
def add(vl: int, v2: int)—->int: pass

@no_type_check_decorator

def log_enter_exit(fn):
def __wrapped(*args: int, *kxkwargs: int):
| pass

return __wrapped
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s BEREWAVIBHMRTTEBREBE . RESTERFRBE.
- FERFinalIRRRNE S, RHWBMHN, DOfE_init_ EE4IRKL,

=

QUOWOONOUITESL,WNE

typing Final class ImmutablePoint:
x: Finallint]
MAX_SIZE: Final = 9000 y: Finallint]

MAX_SIZE 1
def __init__ (self) —> None:

class Connection: self.x =1

TIMEOUT: Finallint] 10

class FastConnector(Connection):
TIMEOUT 1
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« IZ1TRTRRZS from typing import final
* Python' B 5 kiR A= Hfinal

FILMEE (TEERAR) FILMHE
(FEERES)

@final
class Base: pass
class Derived(Base): pass # %1%

class Base:
| @final
def foo(self): pass

class Derived(Base):
| def foo(self): pass # %Hix




#illiHook53% (PEP 560) Pcson For G|
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» £Python-Core 2 X #5#1H9Hook 575__class_getitem__, EEARENSBER.
o B typingl9SLI .,

class MylList:
def __getitem__(self, index):
index 1
def __class_getitem__(cls, item):
f"{cls.__name__}[{item.__name__}]"

class MyOtherList(MyList):
MyList() [0] 1
MyList[int] "MyList[int]"

MyOtherList () [0] 1
MyOtherList[int] "MyOtherList[int]"
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« FtERBA—DEMIIINABER, HEFSHEIGTRHHERA—THNRE,
« TR BT B,

« FIg0: PEL ({EM1-10089F2 £ HY)
Score = Annotated[int, ValueRange(1l, 100)]
value: Score 30

- BIE0: BERZ10TTTENITTAYIE

Typevar T = TypeVar('T")
Vec = Annotated[List[TuplelT, TI11, MaxLen(10)]

V = Veclint]
V Annotated[List[Tuplel[int, intl]l, MaxLen(10)]
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e typeshed: Python A BN EN = H ERpyi&ESrepo (PyCharm. mypy. pytypeEE85)
« mypy: BAMERSRENET A,

* pyre: FacebookHRAIBHSREMETH,

* pytype: googleFHRAIPYthong# SAIBIF TR (MRHITE)

e pyannotate: dropboxFHREY B IZaPython/ IR AR ERI T A,

» pydantic: —PEFIRENIPythonBIERIN S REEEE.



https://github.com/python/typeshed/
https://github.com/python/mypy/
https://github.com/google/pytype
https://github.com/google/pytype
https://github.com/dropbox/pyannotate
https://github.com/samuelcolvin/pydantic
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- REBTELZ, MIMEK,
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« EEFHUT (i) Witts, MEEXEEE (by )
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- [REY (Prototype) ZXIRUFMBRINE (POC) WIS, mIASGASIA.

- REIHERE, FEZIMERIESIA ( ) o
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