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A S AE B4 (encapsulate) {3 ] [FJf# =~ (annotations dicts) [ E B, W ARE Python F25 A%
TEFHAY Python ¥4 LAY __annotations__ , FRAMEEIAREANE T HF IR AR
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1 % Python 3.10 R ESRAPHFRYHFHIEF R

Python 3.10 adds a new function to the standard library: inspect.get_annotations (). In Python versions 3.10
through 3.13, calling this function is the best practice for accessing the annotations dict of any object that supports
annotations. This function can also "un-stringize” stringized annotations for you.

In Python 3.14, there is a new annotationlib module with functionality for working with annotations. This
includes a annotationlib. get_annotations () function, which supersedes inspect.get_annotations ().



FrH R FEFEJF N inspect.get_annotations () ¥R EANTFT, YR PAF-BJFFEL __annotations_
ERHNN & . Python 3.10 W E Bt L &8 s« ¢ Python 3.10 45, 35 o.__annotations__ 45 #¢
i 177 Python pRC. HH[E (class) FIRAH . QRAVREEE IEZEAR A AP (a8 =4 2 12—, ARATDARE
FHLf ] 0. __annotations__ AHUSH{F RS

B2, HAAENY callable (ATmErY#pf) (B, B functools.partial () ES/[H callable) T HEEG &2
% _ annotations__ J&VE (attribute). HIFEE A BERFBIYIHRY __annotations__ Hf, Python3.10 & TF
%Hﬁ$$%ﬁ%1§§ﬁ%%ﬁm§ﬁ]§ﬁﬂ¥w getattr (), Tﬁﬂﬁ[l getattr (o, '__annotations__', None),

7 Python 3.10 2 1, AFHUK & sEEVREEAA R ACHEBIE 1) __annotations_ ji{H[ul ACH(E]
) _annotations__. 7E Python 3.10 XE A, THRIEIREREN €2 — 2.

2 1 Python 3.9 R ERMAPERYIGMEESH

fE Python 3.9 KB HLAA t , FEEU I ERE T ML L BT O [EIAE A5 22 . R A7 S8 B AL Python ity
AT, R ER BEEEEREA B BB o

PP AL 1 (AnesiX . HoAt callable FIRLAT ) 174 EVRE - B doc ok T BB B 3.10 P e FEEE AR ) , (R ARELA
ﬂ?ﬂl«] inspect.get_annotations(): 1/]?}@?21%)% E{EI : %%{ getattr () ﬂ@ﬁﬁ;{%ﬁiﬂﬁ __annotations___
J& 1 o

REMR, EAREENRAEEE. BERZ, fid_annotations_ 7R 28N (optional), [FIH.
PH [EPEET T DA H B G HEE] (base class) 487K @M, BT AFEUEEIN __annotations_ J& ] A€ 5
rh ] R Ay [F A2 5, B4 2(F) -

class Base:
3

'abc'

a: int
b: str

class Derived (Base) :
pass

print (Derived.__annotations__)

JEAF I (print) SRH Base WYEIRETF I, MAZE Derived.

WA IEAEAR A W R —EE] (isinstance (o, type)), WRAGHRZTGIE LA — 10 B (A 270G 2%
. FEEMENSER, e BHOf Python 3.9 K 2 iHUAS Y #E A Hii (implementation detail): 47K — {5
Erese TR, erMsmaEEBiln __dice Fp. miHEEEsR e, wamllaesR,
PRl et A S R A 7 3t B get () Triks

R E 2, AT el fE aCHG, wl A% 4 A7 X Python 3.9 %S¢ B HiUAS A AT T W 1 LY

__annotations_ %‘[ﬁ :

if isinstance (o, type):

ann = o._ _dict__.get('__annotations__', None)
else:

ann = getattr(o, '__annotations__', None)

AT IR UM, ann ERZ 2P EL None . FREBIRTEM:E— A& 2 BifH ]l isinstance () fF#GER
ann f#[E],

B R, FUEANK (exotic) HiAE SRR (malform) FZLE v BEIE A _ dict JEME, HILE T EIMY
LA, R REER B getattr () RAGFH _dict_ .
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RS ERE T REE [k ] RSES, [ EARS B E e AR B3R 1) Python i, e If
N inspect.get_annotations () AEWRSE MEIE TAE.
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o R o oA, RIAERFIY eval O WEEEM 0. _dict  fEEI2HEH.

o TN o B—MEMEE], I eval () B, HAIffiH sys.modules[o.__module_ ]._ dict__ {EFI4&
BB, HH dict (vars (o)) fEEE S 2 #.

. ﬂﬂ% o %fﬁﬁﬂ functools.update_wrapper (). functools.wraps() ﬁ functools.partial ()
{45 callable , FEUIETTR, BEAFEL o.__wrapped__ B o. func AREUCRETE, EHIHKHHRAR

o W2R o J2 callable (EARHHE), HIFERFI eval () BFRH o. __globals_ fEEI4IE# M.

ok, EEAERTA I VEERE A B (AR 1] A eval O JREEHEIE] Python {5, Hia I, FHME W DAL A
ﬁﬁ&&ﬂ’ﬂ?% [EHA R, WERUSFAEARA RG], FEEARE [k S0 T8 AT
EIf. flan:

« 7£ Python 3.10 % 3% PEP 604 5 & Z4[E) (union type) | 2 FifH L .
« Runtime R EFR, BFF typing. TYPE_CHECKING [F] true FFE A .

W eval (0 BRFHAGEBUNAE, TRHIRES IS, Ft, fEista R R E APL i,
e BEAENT U (caller) PHRERTR 5 B BURPAG 5 R (E.

4 {£{dq Python A& _ annotations__ HYR{EE I

o RIEZ N EHERIREY Y __annotations_ B, i Python & ¥ %E __annotations__.
o WERAREIEARIRA YA __annotations_ iR, RIMEMAZGHHEEE] aict #1F.

e You should avoid accessing __annotations__ directly on any object. Instead, use annotationlib.
get_annotations () (Python 3.14+) or inspect.get_annotations () (Python 3.10+).

« If you do directly access the __annotations__ member of an object, you should ensure that it’s a dictionary
before attempting to examine its contents.

o RIEZ MRS _ annotations_ FAHL,
o RHERZEEREIRRYIFR __annotations_ &1k,

5 annotations_ FFIZE

{E Python 3 [ T A HiAs v, WREVELEz 1 b BV, I ok 204 (7 & 4038 722 57, (lazy-create) (FJf%
FH, YRATPAHE ) del £n._ annotations__ [FIf& _ annotations__ Bk, HURAREELEE tn.
__annotations__, N — MBI EFH, EREEERGHEEER . 7R TR T
%Zﬁﬁ%@ﬁiﬁ’]*ﬁﬂ%tﬂ AttributeError, ﬁ‘ﬁgﬂfj(ﬁ(ﬁ)ﬂ del fn._ _annotations_ ﬁé%’f%@%
ﬁ AttributeError ,

By A [E) 258 7 Python 3.10 B8 i A i g SRE RIS A 14

1 Python 3 [\ A AR, AW DA R s F B __annotations_ @ E[E] None., {Hi2, KB
fn.__annotations_ fERGEYIIE F A [EVRE N AR DR A 7 65 — B v (B 7 A8 38 g nr — ] 25 8. ST ]
Python Jifig 4s /7 E‘J*ﬁ%ﬂ*ﬂ;@ﬁm, TEEIEE 4ot ; B A4S annotations_ 3 EUTA Python
{H, [F1E G B s e ARl .

ﬁﬂ% Python ’ffﬁ?%’f{’fﬁﬂ‘]*% (ﬁﬂ% from _ future__ import armotations), H{ﬁ(?‘ﬁ%ﬁﬂﬁ]?
FREEIERE, A gy . gL, ERSIH T ax. fin:


https://peps.python.org/pep-0604/

from _ future__ import annotations
def foo(a: "str"): pass

print (foo. annotations_ )

W (ar: sty EAEZMRER @ TR, sl &, HEMTE
RANEREAE,

If you use a class with a custom metaclass and access __annotations__ on the class, you may observe
unexpected behavior; see 749 for some examples. You can avoid these quirks by using annotationlib.
get_annotations () on Python 3.14+ or inspect.get_annotations () on Python 3.10+. On earlier versions
of Python, you can avoid these bugs by accessing the annotations from the class’s __dict__ (e.g.,cls.__dict__ .
', None)).

get ('__annotations


https://peps.python.org/pep-0749/#pep749-metaclasses
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