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Enum 72X . L e e e e e 24
Flag 72 & .« . o 24
Enum XV N— (A YRRV R) L 00 24
Flag X > oN— e e e 24
Enum v 97w o 25
EDABME . . 25
OrderedEnum . . . . . . . . . e e e e 28
DuplicateFreeEnum . . . . . . . ..o Lo 28
Planet . . . . . . o e e 29
TimePeriod . . . . . . . . . e e e 30
EnumType DY TS5 X%E3 30

Enum /¥, 2=— 27 REIRFEMINLS VRLVADERTT, 70— U EBIYMTOETD, repr() & D
ERZZ 572D, -y 7OMEE BLRREVWODOEEELDH D 7,

IhoiE, ROENERBEDED =D 2 W2 ZRA D 255 I EHN T, IR BHIEW, DD $3:

>>> from enum import Enum
>>> class Weekday(Enum) :

MONDAY = 1
TUESDAY = 2
WEDNESDAY = 3
THURSDAY = 4
FRIDAY =
SATURDAY
SUNDAY = 7

nm o n
(o))

H5WE, RGB ZHETHHOEEA:

>>> from enum import Enum

>>> class Color(Enum) :

RED = 1
GREEN = 2
BLUE = 3
CEOMED ., Enum OfEHKIE Enum BEZHAS 22 7 Z2MERT 2D LR L HWHETT,

AR Enum X Y AN—I13KCF /T ?

FIZEANIERZRTDIlibR s =D, £/ mixin 75 ZAD XY v FREM & O[O EZE 0 5 E % [[] #
T 2720, XZE UPPER.CASE O&RIZMS Z e #HREXNATED., HITHZDREXALEHV

£7,




FIZRDOMWEIZ L 5T, AUANDHEIBEERGE L ZSTRWEERDH D T, WINOLETH., FDIE
WEHIETEXANERET 2012 F3:

>>> Weekday (3)
<Weekday.WEDNESDAY: 3>

CEOHED, AUNOD repr() BHIBEHOLHT, X U ANDHF, ZFLTHEHERRLET, X UND str) &
FIBRIDZETE XA NDERIDAEFRRLET,

>>> print (Weekday. THURSDAY)
Weekday . THURSDAY

BIZERID X 2 ANDENIZ DR U ADJET BH|FERTF

>>> type(Weekday.MONDAY)
<enum 'Weekday'>
>>> isinstance(Weekday.FRIDAY, Weekday)

True

FIZERID X > N3 Z DHAHTIE T 2 G T)E1E name Z2Fio TV 3

>>> print(Weekday.TUESDAY .name)
TUESDAY

B &2, HDO/DDEN value DHH T3

3

>>> Weekday.WEDNESDAY .value }

ZLDFEBTHELZLAEMEORT L LTOAES D LIiZER D, Python OFIZEIIRZ FHWEBMT 5 L
MTEET, HlZIX, datetime.date IZIIMEHZIR T XV v FIZ weekday() & isoweekday() D 2 DD
DET, BWI, —HIE0PS6FET, 37>~ HE 125 TETHRIZILTT, BALZBTENLDRXY v
FOZEFHEEFREL TE L RbD DT, Weekday FIZEHNCX Y v REBINT 2 Z 2T, date f VARV R 50
HEHE L, 27y F T % enum XU NRN—%2RT N TEET:

@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

SER Weekday enum X Z D X STk D 3

>>> class Weekday(Enum) :

MONDAY = 1
TUESDAY = 2
WEDNESDAY = 3
THURSDAY = 4
FRIDAY = 5
SATURDAY = 6
SUNDAY = 7

(RDR=D 128 )




(RIDR=I D5 DREE)
#
@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

ST, TNTHHMIBHD»HFARZ Z e TEFET ! ATAEL & 5:

>>> from datetime import date
>>> Weekday.from_date(date.today())
<Weekday.TUESDAY: 2>

bbAA, BREDINEFZATVSORMOREHR 51X, ZORAPRDDICEREINE T,

Z D Weekday FIZEINE, ZHA 1 DOBEHEZLEL T25E5ICEENTOWETH, HERERIGHEIZY ST
L5557 1 EBORERIRT 2EBEERLTVT, list 3L 2WEE, JloRo Enun 23
BTEMPMTEET:

>>> from enum import Flag

>>> class Weekday(Flag):
MONDAY = 1
TUESDAY = 2
WEDNESDAY = 4
THURSDAY = 8
FRIDAY = 16
SATURDAY = 32
SUNDAY = 64

ZIZTE2D0DZEEMIMTONTVE T, Flag ZMA L TWa L, [HEBITRT2DRERFETHSHTT,

TLAR D Weekday FIEHEFLC X512, 1 DOBEHREEZFOI LI TEET:

>>> first_week_day = Weekday.MONDAY
>>> first_week_day
<Weekday.MONDAY: 1>

7272 L. Flag 3EEDA Y AN—2VEDODERICE DL BTEET:

>>> weekend = Weekday.SATURDAY | Weekday.SUNDAY
>>> weekend
<Weekday.SATURDAY | SUNDAY: 96>

Flag ZBIIRET 2 dTE X3

>>> for day in weekend:
print (day)

Weekday.SATURDAY

Weekday . SUNDAY

ET, W ODPDFRFEEZRELTAEL £ 5



>>> chores_for_ethan = {
'feed the cat': Weekday.MONDAY | Weekday.WEDNESDAY | Weekday.FRIDAY,
'do the dishes': Weekday.TUESDAY | Weekday.THURSDAY,
'answer SO questions': Weekday.SATURDAY,
}

TEESNIHORFL IR T 5B ERL £

>>> def show_chores(chores, day):
for chore, days in chores.items():
if day in days:

print(chore)

>>> show_chores(chores_for_ethan, Weekday.SATURDAY)
answer SO questions

X UN—DEBOEPEETRVIESIX, auto() Z2HFHAT A2 TFHEZEL 2B TEET

>>> from enum import auto
>>> class Weekday(Flag):
MONDAY = auto()
TUESDAY = auto()
WEDNESDAY = auto()
THURSDAY = auto()
FRIDAY = auto()
SATURDAY = auto()
SUNDAY = auto()
WEEKEND = SATURDAY | SUNDAY

1 IBBRXN-ESLVENSOBEADTOI S LHNTIER

TaT T AR YN—IZHBETT 7R LRIES BWERRGERHD £ (T7bb, Tur762F 0T
W AR R TIEMER BN EE DD 572 . Color.RED & HE L ONEIEARIGERY), Enun TEZD X 5K 77
R BHARET T

>>> Color(1)
<Color.RED: 1>
>>> Color(3)
<Color.BLUE: 3>

FIFER X VN1 G TT7 7R LEVWEEE 7 AT LT 7 ATEET:

>>> Color['RED']
<Color.RED: 1>
>>> Color['GREEN']
<Color.GREEN: 2>

BIZERI X > oN—D name P value DI ERIGE:




>>> member = Color.RED
>>> member .name

'RED'

>>> member.value

1

2 FIBEBIX I N—CIEDER

FICLHETDAZETIX VR — 2 EEFF O LI TEZEHA

>>> class Shape (Enum) :
SQUARE = 2
SQUARE = 3

Traceback (most recent call last):

TypeError: 'SQUARE' already defined as 2

L L, FIZEEIX o=, BIOARIRFOZ e N TEET, AUEEED A & “B 526N GE (£
LTADPERCERBINTOVEEHE), BEXYAN=AIIHTEIZA V7R RDET, A DETOMRETII,
XUN— APRENET, A DAFTORRTIEIA U AN— A ZBELET, B DLHTTOMED, X N— A
PIRLET:

>>> class Shape(Enum) :

SQUARE = 2
DIAMOND = 1
CIRCLE = 3

ALTAS_FOR_SQUARE = 2

>>> Shape.SQUARE
<Shape.SQUARE: 2>

>>> Shape.ALIAS_FOR_SQUARE
<Shape.SQUARE: 2>

>>> Shape (2)
<Shape.SQUARE: 2>

AR TTRERINTVBIBELFRILAMD A Y N— (—HDBRX U N=THI—HBX YV v ¥, &KE) OfF
B HEVIEX AN FECHHTDEBEDERIZTEEEA,




3 BESMHITOEN—FTHSZ DR

774N P TR, FERRFRICEO A V72 L THBOURTIZEFA LT, ZORIBVEZLELTRWGE
iF, unique() 7aALV—&2HHTEES:

>>> from enum import Enum, unique
>>> Qunique

. class Mistake (Enum) :

ONE = 1
TWO = 2
THREE = 3
FOUR = 3

Traceback (most recent call last):

ValueError: duplicate values found in <enum 'Mistake'>: FOUR -> THREE

4 (EQBFHREZED

ERERENEE TR WS, auto 2MEX T3

>>> from enum import Enum, auto
>>> class Color(Enum) :

RED = auto()

BLUE = auto()

GREEN = auto()

>>> [member.value for member in Color]
[1, 2, 3]

ZDfEIX _generate_next_value_() 2k - TEIIN., ZOMKIIA—NN—F4 FTEET:

>>> class AutoName (Enum) :
@staticmethod
def _generate_next_value_(name, start, count, last_values):

return name

>>> class Ordinal (AutoName) :
NORTH = auto()
SOUTH = auto()
EAST = auto()
WEST = auto()

>>> [member.value for member in Ordinal]
['NORTH', 'SOUTH', 'EAST', 'WEST']

AMR: _generate_next_value_() XY v RO X N=X D SFNCERINIZIMNEDLD D £7,




5147L—>3>

FIFERD X v N—=DA4 T L — MR EZTR—F L TWREA:

>>> 1list(Shape)

[<Shape.SQUARE: 2>, <Shape.DIAMOND: 1>, <Shape.CIRCLE: 3>]

>>> list(Weekday)

[<Weekday.MONDAY: 1>, <Weekday.TUESDAY: 2>, <Weekday.WEDNESDAY: 4>, <Weekday.THURSDAY: 8>,
—+<Weekday.FRIDAY: 16>, <Weekday.SATURDAY: 32>, <Weekday.SUNDAY: 64>]

I A Y7 ATH5 Shape.ALIAS_FOR_SQUARE ¥ “Weekday. WEEKEND* BER/RINTWARWI L IZHERL
TLEE W,

Rk EMY: __members__ W 3FAH LEHT, HFEZHEEF L2, SIS T2HR1EFIERX O AA—DT vy BV 7T
T, THRIEFIEZDED., FEINZTXRTOELFMNA>TVET,

>>> for name, member in Shape.__members__.items():

name, member

('"SQUARE', <Shape.SQUARE: 2>)
('DIAMOND', <Shape.DIAMOND: 1>)
('CIRCLE', <Shape.CIRCLE: 3>)
('ALIAS_FOR_SQUARE', <Shape.SQUARE: 2>)

B __members__ FFIERIX U N—AOFHMAE T 7B RIHHTEE T, U TR ITXRTORNGZHETHTT:

>>> [name for name, member in Shape.__members__.items() if member.name != name]
["ALIAS_FOR_SQUARE']

AR 75704V 7 RE BEO TS IHRESINE (B2 3) . 7 IDBREZINTORWE
BIZiE 0) BEENET,

6 LE

BRI Vo8 — 3 [F— Mz T & %9

>>> Color.RED is Color.RED

True

>>> Color.RED is Color.BLUE
False

>>> Color.RED is not Color.BLUE

True

FIETDEDIEF OLBIZ T R — XN T WEHA, Enum X Y N=3BHTIEH D F¥A (IntEnum &5
LT ZEW):




>>> Color.RED < Color.BLUE
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: '<' not supported between instances of 'Color' and 'Color'

77 Lo I ER S LTV E 3

>>> Color.BLUE == Color.RED
False

>>> Color.BLUE != Color.RED
True

>>> Color.BLUE == Color.BLUE

True

IEFNERDE L OLBIXFEICAFL 2D ET (DR LIZRD £325, IntEnum ZZh e BAR22BHITR S &
IWEFEINTVETD):

>>> Color.BLUE ==

False

BE: EY a2 VIEBARAAT DI EDARET T, HilAAASNIEY 2 —MIHIERNRG N T
WBEE. ZRHIEEHMERE . FILWA Y AN—ZIED A Y N= [ THRW/FL S RWATRENED S D
9,

7 IBEBTHINBIXAN-EM

INETOREALOBITIE FIFEROMIEREZHEHL TR, BEEMES O3 THEN (2LT &
B API TRT 74N P TRESNL) TTH, ZHIEHEATWE DI TEH D FEA. KA -OHEAFIT
F FIPEEOREDMEIAITH 2 03 L FHA. Lo L, EXEELRSS, FIFNIMEROEEFHOZ L
MTEET,

F|%A X Python @27 S ATHD, BHEEBD XYV v RRREAY v FEFOZ N TEET:

>>> class Mood(Enum) :
FUNKY = 1
HAPPY = 3

def describe(self):
# self is the member here

return self.name, self.value

def __str__(self):
return 'my custom str! ' . format(self.value)

Q@classmethod

def favorite_mood(cls):
(RDR=V ki)



(RIDR=I D5 DREE)
# cls here is the enumeration
return cls.HAPPY

LREDRRBUT DL 51272 5

>>> Mood.favorite_mood()
<Mood.HAPPY: 3>

>>> Mood.HAPPY.describe ()
('HAPPY', 3)

>>> str(Mood.FUNKY)

'my custom str! 1'

APFENTVEZPDNL—ILIERDEBH TS, HKHEEKREDN 1 HO7 VX —2a 7 DLENIFNIZERNC XD
FHIENTWE 0, FHTEERA, FIBERANTERINZZOMTNTOELHNE, ZDHERD X >N —
PUTHATEES, BV v F (Lstr__Q, __add__O) BE) k. AV vy FEGLFRAZ Y 7& (Bk

—_ _ | R—

). _ignore_ IZFEIHE XN TV 2 EEAIIHIIN T,

TR AT __new__O) BIUY/FZRIE __init__ O ZERLTWBEHE, FIFX U N—1tH5Z 6N
fHiZ, ZRHDXY vy FIZEEINE T, BITOWTIE Planet Z2ZRLTLIZE W,

FM: The __new__() method, if defined, is used during creation of the Enum members; it is then

replaced by Enum’s __new__() which is used after class creation for lookup of existing members. See
_new___ ()& __init___ () DEBESLZEFESINED for more details.

8 Enum Y705 ZX{bDHFIR

B LW Enum 7 7 R1E, X—2ZD enum 7 7 X% 10, BRF—&8% 15, HED object R—ZADI v
DAL VT TANHEEINET, THHDR—R 7 F ZADEFIFRDED TF:

class EnumName([mix-in, ...,] [data-type,] base-enum):

pass

BNBRIDY 727 5 ZADIEMIEZE DFIBERNZ X UN—B— D BB INTORWEEDAITRAIE T, oTHL
TURHFINERA:

>>> class MoreColor(Color):
PINK = 17

Traceback (most recent call last):

TypeError: <enum 'MoreColor'> cannot extend <enum 'Color'>

UTD &5 GE3FrshEd:

10




>>> class Foo(Enum) :
def some_behavior(self):

pass

>>> class Bar(Foo):
HAPPY = 1
SAD = 2

R YN=PERSNHNEUDOY 77 5 27T 2L, WS OhDT—ZMUBLUA Y AKX ZOEE;
AEFMDOERZFIZFRILET, L3 VAR, ZADEFFR[ S5 &, FIZEHO 7V — FHToH@oZEd) 2 L
BIT220HFEDDHD EF, (OrderedEnum DFIZSBRLTLZE W, )

9 F—RIUSADYR—F

dataclass 2R T 256, __repr__ O 3R T 27 72K 2EK L £5, HlZIX:

>>> from dataclasses import dataclass, field
>>> @dataclass
. class CreatureDataMixin:
size: str
legs: int
tail: bool = field(repr=False, default=True)

>>> class Creature(CreatureDataMixin, Enum):
BEETLE = 'small', 6
DOG = 'medium', 4

>>> Creature.DOG

<Creature.DOG: size='medium', legs=4>

Use the dataclass() argument repr=False to use the standard repr().

N— ar 3.12 TEH: dataclass D7 4 —/L RIETAMEDHEBICERE . dataclass DERNIF RS N
{Zeh %L/

10 Pickle 1t

HIZEHN L pickle {b ¥ unpickle (bAFTZ £5:

>>> from test.test_enum import Fruit
>>> from pickle import dumps, loads
>>> Fruit.TOMATO is loads(dumps (Fruit.TOMATO))

True

HH D pickle {LOFIBRFIEAHEH XN F 3 pickle AJRERFNERIIES 2 — LD by TNV TERINT
Wi T3 53, unpickle {LIZESY 2 —h 54 VB — FAJEETRIFUIZD TH A,

11




AR: pickle 7B b aAN—Y a3y 4 TEMD T T A TANTIHR 2 72FZETID pickle (LB BEZHTT,

It is possible to modify how enum members are pickled /unpickled by defining __reduce_ex__() in the
enumeration class. The default method is by-value, but enums with complicated values may want to use

by-name:

>>> import enum
>>> class MyEnum(enum.Enum) :

__reduce_ex__ = enum.pickle_by_enum_name

FMR: Using by-name for flags is not recommended, as unnamed aliases will not unpickle.

11 RE3% API

Enum 7 7 ZIIFFOH LATRET. UT OBIE APT 242t L TV %3

>>> Animal = Enum('Animal', 'ANT BEE CAT DOG')

>>> Animal

<enum 'Animal'>

>>> Animal.ANT

<Animal.ANT: 1>

>>> list(Animal)

[<Animal.ANT: 1>, <Animal.BEE: 2>, <Animal.CAT: 3>, <Animal.DOG: 4>]

Z D APl OEIfEIZ namedtuple £ TV F, Enum FEFHI LD 1 51I83FNER D HAFI TS,

52 BIBUIFIERIRX VN=HD Y —R TT, ZHTRY]2HATOXTFH, AFio>—7r v A, ¥—/fHOD
RT7D2ERRTINDY—r VA, HEWVILHTEEDO~ Yy Y7 (Bl #E) ZFETEET, KED 2
DATY a TR FBEUNEEOMEEE DU TR TEE T, MO 20047 a>TiE 1 »oAE
DML TO L B2 BHERNICEI D Y TE T BIOBMEZIEE ST 21213, start 58ZHHL $9). Enun
POHIRELZH LW T 2RI NE T, SVZIUE. EFEOD Animal ANOHEI D H I T & FfiT 3

>>> class Animal (Enum) :

ANT = 1
BEE = 2
CAT = 3
DOG = 4

0 TR “1“ BF 74V FOBBES L T2HAIE. 0 PEMBMEE LT False THH, 77 11 +DF|
X UN—ZTRT True iMZN 2 k51X T30 TH 3,

Pickling enums created with the functional API can be tricky as frame stack implementation details are

used to try and figure out which module the enumeration is being created in (e.g. it will fail if you use

12



a utility function in a separate module, and also may not work on IronPython or Jython). The solution

is to specify the module name explicitly as follows:

[>>> Animal = Enum('Animal', 'ANT BEE CAT DOG', module=__name__)

E8&: module 35X 5NAEVWEE. Enum EZNDRICHIETERNVAD, HLW Enum X VN —
¥ unpickle (b TERLS LD ZF T, 25 —% Y —2ADFWVWE ZATHREXE B0, pickle {LIZEERIC A2
hET,

HrLw pickle 70 bainN—yay 4 TR —EORBUTH VT, pickle 257 7 A2 FH AT 27D DHFHO
BEIC __qualname__ ZZMLE T, HIRIE. 2027 7AN 70—V Ra—=FHNDY 7 A SomeData NT
FHAREE T 2ICBUTOXS ITHEEL 5

[>>> Animal = Enum('Animal', 'ANT BEE CAT DOG', qualname='SomeData.Animal') }

FRBHEIUATO X512 £3:

Enum (
value='NewEnumName',
names=<...>,

*

>
module="'...",
qualname='..."',
type=<mixed-in class>,
start=1,

)

e value: What the new enum class will record as its name.

o names: enum DR Y N—, ZBEHFE I D < TRY) SN 30FF] (EIEFHTTRED R VIR D 1 22544
D EF):

['RED GREEN BLUE' | 'RED,GREEN,BLUE' | 'RED, GREEN, BLUE' }

FBAHIDOA T L — X TIRESTEX T

[['RED', '"GREEN', 'BLUE'] J

F721% (%ET E) ORTDA T L —XTHIFETEE T

[[('CYAN', 4), ('MAGENTA', 5), ('YELLOW', 6)] }

FRE Y THIEETEE T

[{'CHARTREUSE': 7, 'SEA_GREEN': 11, 'ROSEMARY': 42} ]

o module: name of module where new enum class can be found.

13




e qualname: where in module new enum class can be found.
o type: HILWFIZEEI Y 5 20123 v 7 24§ B8,
o start : BETZFESINTIGEITH T Y M BT 2% S,

N—Ta v 3.5 TEH: start 5IBDEMENFE L=,

12 JREFFEE
12.1 IntEnum

HEtxhTws 1 DHOD Enum OIRERTH D, int O 7275 A THHDH FF, IntEnum DR N — 38
MU TEET, IBIKE . BRIZBHEINERIYS LTHHHIBTEE T

>>> from enum import IntEnum
>>> class Shape(IntEnum):
CIRCLE = 1
SQUARE = 2

>>> class Request(IntEnum):
POST = 1
GET = 2

>>> Shape ==

False

>>> Shape.CIRCLE ==

True

>>> Shape.CIRCLE == Request.POST

True

72720, TS HEEHED Enum YIZERI L IZHERTE A

>>> class Shape(IntEnum):
CIRCLE = 1
SQUARE = 2

>>> class Color(Enum) :
RED = 1
GREEN = 2

>>> Shape.CIRCLE == Color.RED

False

IntEnum OEIZMEOHBETIXERDO XS5 ICR2#VF 5!

>>> int(Shape.CIRCLE)
1
>>> ['a', 'b', 'c'][Shape.CIRCLE]
b
(RDR=V ki)

14



(RIDR=I D5 DREE)
>>> [i for i in range(Shape.SQUARE)]
o, 1]

12.2 StrEnum

EMXNTWE 29HD Enum OIRERIS F/2, str DY 775X THHDH £F, StrEnum DX U N—{F, X
FHI B TEET; EHIKES 8, BRAZXFHFNEALYS LT TEET,

Added in version 3.11.
12.3 IntFlag
XD Enum OIRAER IntFlag b, int ZEK I F AL LTVE T, EWVIE IntFlag DX Y N—% v Ml

HF (&amp;, |, 7, ~) Zffio THlHAGDELH, ZOHRD IntFlag X Y N—I1TK 5 Z £ TP, IntEnum &
Ak, IntFlag DX Y N—HBETH D, int PHHINZ L ZATHIUIL I THHERFT,

AR: IntFlag X AN LTy MEEMADEALREREZ L TH, ZOHRIX IntFlag X 2 N—T
137%<7%%h %7,

k=(11T8

vy MEAHBEORERD IntFlag & L TAEREREDSE. fHIE IntFlag X Y N—TRER<KRD 75,
L 1% FlagBoundary #ZR L T 72X\,

Added in version 3.6.
N—Y g v 3.11 TEH.

IntFlag 27 7 A D

>>> from enum import IntFlag
>>> class Perm(IntFlag):

R=4
W=2
X=1

>>> Perm.R | Perm.W
<Perm.R|W: 6>

>>> Perm.R + Perm.W

6

>>> RW = Perm.R | Perm.W
>>> Perm.R in RW

True

HAGDEIC AN IToNET:

15




>>> class Perm(IntFlag):

R=4
W=2
X=1
RWX = 7

>>> Perm.RWX
<Perm.RWX: 7>
>>> ~Perm.RWX
<Perm: 0>

>>> Perm(7)
<Perm.RWX: 7>

FR: HASDBIZLHZEDTEHDREIA VT REARENET, T4V T7REFATL—a VAR
RENFRAD, EICXZ2HMBTIHRMENE T,

N— g 3.11 TEH.

IntFlag & Enum O % 5 1 DOEERE WL, 77 7PRESN TR ({EH0TH3) HE, £DEMKBME
¥ LT OiHfiX False 1245 Z 2 TY:

>>> Perm.R & Perm.X
<Perm: 0>
>>> bool(Perm.R & Perm.X)

False

IntFlag X ¥ N—3% int DV T 5 A TH 27D, ZN6 LHAEDLDESL N TE LT (727 L. IntFlag
BT 25 FREED DD $9) -

>>> Perm.X | 4
<Perm.R|X: 5>

>>> Perm.X + 8
9

AR BEOHET X, BIIEDOMEE RO class: IntFlag X ¥ N— #iRT:

>>> (~Perm.X).value == (Perm.R|Perm.W).value ==

True

IntFlag X U N—IREUH T2 HTE X

>>> 1ist (RW)
[<Perm.R: 4>, <Perm.W: 2>]

Added in version 3.11.
16



12.4 Flag

REOIRERNZ Flag TT,. IntFlag L [AFEIC, Flag X U N—3d vy MERET (&, |, 7, ~) 2> THAS
bEOLNFET, LHL IntFlag EIXEWV, O YD Flag FIEERr b int & dAGDEZD, HEBELZD
TEFHA, HEEEIEE T2 HARETTA, L LT auto 2V, Flag ISHYIREEZHEIEZ 2k
BRI TVET,

Added in version 3.6.

IntFlag L [ABRIC, Flag X Y N—DHABEDLENED 7 7 7 RESINTORWIKEICR > 56, TOH
BEE U TOFHfX False 72D £

>>> from enum import Flag, auto
>>> class Color(Flag):

RED = auto()

BLUE = auto()

GREEN = auto()

>>> Color.RED & Color.GREEN
<Color: 0>
>>> bool(Color.RED & Color.GREEN)

False

EHND7 5 271% 2 DREFE (1, 2, 4,8, ...) OEEHFONETIN, 77 7OMAEDEEZSERD FHA:

>>> class Color(Flag):
RED = auto()
BLUE = auto()
GREEN = auto()
WHITE RED | BLUE | GREEN

>>> Color .WHITE
<Color.WHITE: 7>

77 THBEINTOARW SRBICHETZ I TH, ZOEMEIZEDD FHA:

>>> class Color(Flag):
BLACK = 0
RED = auto()
BLUE = auto()
GREEN = auto()

>>> Color.BLACK
<Color.BLACK: 0>
>>> bool(Color.BLACK)

False

Flag members can also be iterated over:

>>> purple = Color.RED | Color.BLUE

>>> list(purple)
(RDR=V ki)
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(RIDR=I D5 DREE)
{[<Color.RED: 1>, <Color.BLUE: 2>]

Added in version 3.11.

AR: ZrACOF LWV — FTld, Enum & Flag 23 < HEREI N E T, W5 DI, IntEnum & IntFlag
(B T, o THERANICML O SERE (R FIZETL L LHEST T L % 5 T 2T & D) FIZER o FGRIY
BARICK T 555 TT, IntEnum & IntFlag (X, Enum X Flag TIE LF L VDA RWEEDAIIE S N E
TY; BlZIE, BEGEBZYIFEUTEEZIRZ 2L &0, oY X7 4 OMEEREZFEWwE ETT,

12.5 Zofth

IntEnum (¥ enum £ 2 — L D—E T, BHTOELED L THMHBIITRAIE T

class IntEnum(int, Enum):

pass

Z 2T & 5 RAIBROIRE R EFRT 2 HIETHNLET; HlZX. FloatEnum ¥ int Tl < float
THEIELHDTT,

WL DD —)L:

1. When subclassing Enum, mix-in types must appear before Enum itself in the sequence of bases, as

in the IntEnum example above.

2. HEZEZHNIY 77 5 Z{LATRE TR AUIVIT R AL, BlZIE, bool ¥ range Z¥ 77 7 AL TH
Wiz, HEXE 5L Enum fERRHICZ S —DREL F T,

3. Enum DX Y N—ZEART —ZUTHMNERADL, BT — 2% (FIZF. LoD int) LHEE
SETLEI &, TRTOAUN—DHEEZZED T —ZIUTRITNIL B2 5, ZoflfRIE. X
Yy FOBMT 27230, o7 —2RE2HEE L ZWVESICIEH SN A

4. D7 — 2B EEINTGE, value BIEIR, 72t ZFMTH HFEMTDH 2 L HRDBITA TS, FI2E
BXUN—HHEELTE RALTRBDEEA

5. A data type is a mixin that defines __new__(), or a dataclass

6. N-HADER: %s BIU %r 3ZNFN Enum 77 AD __str__() BXU __repr__() ZMUHL

T, Z2OMOa— F (IntEnum © %i % %h 2 E) BIIFHD A ¥ n— 2 A ST — 2y LT

7. Formatted string literals, str.format (), and format () will use the enum’s __str__() method.

AM: IntEnum. IntFlag . StrEnum &, BEFOEHD Fuy 74 VEHRE LTRSS TWa 7D, 20
5Dmeth:  str AV vy Rk, ZhoDF—&ZBD:meth:  str XYy R IiZUty hERATW3,
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13 new () ¥ __init_ () ODEBELSZESANETH

_new__( 13 Enum X Y N—DEBDEEZIAEZA ALV E ZIZAHALES, thOoZEZINZ 554,
_new__(O ¥ __init__O) OE¥BLZHHTLINE. __init__O DHHLEELWVWTL x 9,

BIZIE, BROEZI VAT Z 7 RZETH, 20D 12T 2HE LTHWZWEEIIRO L SITLET:

>>> class Coordinate(bytes, Enum):

mwin

Coordinate with binary codes that can be indexed by the int code.
def __new__(cls, value, label, unit):
obj = bytes.__new__(cls, [valuel])
obj._value_ = value
obj.label = label
obj.unit = unit
return obj
PX = (0, 'P.X', 'km')
PY = (1, 'P.Y', 'km')
VX = (2, 'V.X', 'km/s")
VY = (3, 'V.Y', 'km/s')

>>> print(Coordinate['PY'])

Coordinate.PY

>>> print(Coordinate(3))
Coordinate.VY

33

&: Do not call super () .__new__(), as the lookup-only __new__ is the one that is found; instead,

use the data type directly.

13.1 #Hh V=R

__dunder__ &DHYR—F

__members__ IFHAAAEHD, member_namemember *EBER Y T AEF[E~y ¥ I TT, ZHUIT T
A TDOARAHRIEET T,

_mnew__QO) M, BLIBEINRTWEES, FIBERIOX U N—FERK L, BLET; ZOX 2 NN— D _value_
PHEUNCRETIDOBIEFICIVWEZITT, Vo lARTDOX U N—IMEREN2 ., ZHE  new O
BEHLNLEEA,
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_sunder_ &ZDHYR—F
e _name_ -- name of the member
o _value_ -- value of the member; can be set / modified in __new__
e _missing_ -- a lookup function used when a value is not found; may be overridden

e _ignore_ -- a list of names, either as a 1ist or a str, that will not be transformed into members,

and will be removed from the final class

o _order_ -- used in Python 2/3 code to ensure member order is consistent (class attribute, removed

during class creation)

e _generate_next_value_ -- used by the Functional API and by auto to get an appropriate value

for an enum member; may be overridden

EMR: For standard Enum classes the next value chosen is the last value seen incremented by one.

For Flag classes the next value chosen will be the next highest power-of-two, regardless of the last value

seem.

Added in version 3.6: _missing_, _order_, _generate_next_value_
Added in version 3.7: _ignore_

Pythono 2 / Python 3 @2 — FOREIAZI D 5 T 5729012 _order_ EMZIRHETE 3T, EEDFH|ZE
EOIERF & L T—H L TR —2XH L ET:

>>> class Color(Enum) :
_order_ = 'RED GREEN BLUE'
RED = 1
BLUE = 3
GREEN = 2

Traceback (most recent call last):
TypeError: member order does not match _order_:

['RED', 'BLUE', 'GREEN']
['RED', 'GREEN', 'BLUE']

AM: Python 2 Da— FTlX _order_ EMIXERIEIHRINIAMHATLE S 12, BETT,
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__Private__names
Private names (X518 X O N— (23 EBx S, BHEOBEMEL 2D 3,

N—Yar 3.11 TLH.

Enum X > /\—#!

BIER X VNI ZDHNER Y 5 2ADA Y AR ZATHY, BHIX EnumClass.member & LT7 72 AXH
T3, AT X on— UL, X¥on— OFHTE B /methods BVEEL TW5 27 7 X & DARTDEZE
BRI 27018, KXFOAFZMS Z e i d#EL 3,

N—T gy 3.5 TLEH,

Creating members that are mixed with other data types

When subclassing other data types, such as int or str, with an Enum, all values after the = are passed

to that data type’s constructor. For example:

>>> class MyEnum(IntEnum) : # help(int) -> int(z, base=10) -> integer
example = '11', 16 # so z='11"' and base=16

>>> MyEnum.example.value # and hex(11) is...

17

Enum 7 SR AVN—DEBIE

(int, str R D X5 72) IE Enum B HE XV enum 7 7 X, ZOHEE SN B OIHANIHE - TFHii <
NET; ZITHRVIFEE, ETOX U N—E True EFHMliZNFE T, X NN—DEIKFT 2HED enum
DEBEFHHZ TSI . 7 7 RACRDa— REBILTLZX W

def __bool__(self):

return bool(self.value)

L —27 Enum 7 7 A% True & L CEHlE N E 3,

XYY R{EGED Enum 75 X

enum %727 5 2IGEBMDRA Y v FEEZ 725G, BIABD Planet 75 AD X512, ZDXY v FlEX U N—
D dir() WKFERENF T, 77 AD dir() KEFRENFHA:

>>> dir(Planet)
['EARTH', 'JUPITER', 'MARS', 'MERCURY', 'NEPTUNE', 'SATURN', 'URANUS', 'VENUS', '__class__"', '_

< _doc__"', '__members__', '__module__']
>>> dir(Planet.EARTH)

['__class__', '__doc__', '__module__', 'mass', 'name', 'radius', 'surface_gravity', 'value']
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Flag DXV N—DiAHEDHE

Iterating over a combination of Flag members will only return the members that are comprised of a

single bit:

>>> class Color(Flag):
RED = auto()
GREEN = auto()
BLUE = auto()
MAGENTA = RED | BLUE
YELLOW = RED | GREEN
CYAN = GREEN | BLUE

>>> Color(3) # named combination
<Color.YELLOW: 3>

>>> Color(7) # not named combination
<Color.RED|GREEN|BLUE: 7>

Flag and IntFlag minutia

Ble LTUTOR=Ry P2EHLET:

>>> class Color(IntFlag):

BLACK = 0
RED = 1

GREEN = 2
BLUE = 4

PURPLE = RED | BLUE
WHITE = RED | GREEN | BLUE

the following are true:
« =ty tOT7 I VREMRETY
o BHEY MR OEY DI FTEITAYTATY

o RN TIXIERIED 7 7 7 DHBEMENET:

>>> list(Color.WHITE)
[<Color.RED: 1>, <Color.GREEN: 2>, <Color.BLUE: 4>]

 negating a flag or flag set returns a new flag/flag set with the corresponding positive integer value:

>>> Color.BLUE
<Color.BLUE: 4>

>>> ~Color.BLUE
<Color.RED|GREEN: 3>

o ZEIDBNT T FIZDWTIE, FDR Y AN—DE4HID BEARIDERINET:
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>>> (Color.RED | Color.GREEN) .name
'RED | GREEN'

o multi-bit flags, aka aliases, can be returned from operations:

>>> Color.RED | Color.BLUE
<Color.PURPLE: 5>

>>> Color(7) # or Color(-1)
<Color .WHITE: 7>

>>> Color(0)
<Color.BLACK: 0>

o AUN=YyT/AUE OF 2y TR, EBP0DT7 7 73FICEENZ DL LTHRbIET:

>>> Color .BLACK in Color.WHITE

True

FRDHNTIE, — D750y MBIMFDO 7 7 72EENZ5EDHA, True BHRENET:

>>> Color.PURPLE in Color.WHITE

True

>>> Color.GREEN in Color.PURPLE
False

There is a new boundary mechanism that controls how out-of-range / invalid bits are handled: STRICT,
CONFORM, EJECT, and KEEP:

o STRICT --> R EIEE S NGB hIN 2 FRESE S
o CONFORM --> ety M 2HZET 5
o EJECT --> 757 DRA7—XAZRV, {HESNLME2FHO@BHED int £72D 7,
o KEEP --> keep the extra bits
— keeps Flag status and extra bits
— extra bits do not show up in iteration
— extra bits do show up in repr() and str()

The default for Flag is STRICT, the default for IntFlag is EJECT, and the default for _convert_ is KEEP

(see ssl.0ptions for an example of when KEEP is needed).
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14 Enum & Flag I3 5ESDH ?

Enum (& Enum JREZ AR ZNEDA VARV R (X N=) W DZ L ORI ERZ MIETH AR L X
BRI IAEFS>TVET,

14.1 Enum 75X

The EnumType metaclass is responsible for providing the __contains__(), __dir__(), __iter__() and
other methods that allow one to do things with an Enum class that fail on a typical class, such as
list(Color) or some_enum_var in Color. EnumType is responsible for ensuring that various other
O, __str__() and

methods on the final Enum class are correct (such as __new__(), __getnewargs

__repr__Q).

14.2 Flag 75X

Flags have an expanded view of aliasing: to be canonical, the value of a flag needs to be a power-of-two
value, and not a duplicate name. So, in addition to the Enum definition of alias, a flag with no value

(a.k.a. 0) or with more than one power-of-two value (e.g. 3) is considered an alias.

14.3 Enum XY N\N— (A VARV R)
enum X Y N—ZOWVTHR S BKENDIZ, ZhERT Y IV MU THB WS Z 2 TT, EnunType & enum

7 ZAHBEER L. AAN—ZMER L. HLWA VAR Y ZAPEREIN TRV Y SRR T 272012
BIFEDRA Y N—4 VAR VAP ERTHARL __new__() ZBIMLE T,

14.4 Flag X>/\—

7T 7DAYN=IE, Flag 7 7 AL [ARRICKIENE T2 Z e BN TE, EHDORX U N—DAINRINE T, Hi
ZIX:

>>> list(Color)
[<Color.RED: 1>, <Color.GREEN: 2>, <Color.BLUE: 4>]

(BLACK . PURPLE . WHITE 3R RI NV L ICHEE,)

T TDRIN—ZRESES e, BDOETIEZRL, NS 2 EDHEIREINET:

>>> ~Color.RED
<Color.GREEN|BLUE: 6>

TSTDRA A=, FADBED 2 OXREFDEORUSHILT 5 length 2Hibd 5, #ilz13:
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>>> len(Color.PURPLE)
2

15 Enum 2w 207wy

Enum, IntEnum, StrEnum, Flag, IntFlag ZHED KR %2 HN—FT 2 FHINETH, ZOIRTED
N—TETVWEIDITIEDHDEEA, TITIE Z0FEH, H2VIEHBEOHELZELHl L LTHEZ 3.

A Ia 24 TOINERZ ML E T,

15.1 fED &K
% OFE TR, FIFELOEBEOEMIFRPIZFICSNELTA, TDX A TORMBRIIFEI 2 EFRT 55 HEETWV
O2HH £3:

o {HIZ auto 4 ¥ A X ¥ A EHHT 3

o ¥ LT object £ Y ARV RA%EMHHT 3

o fHE LTSI RS 2

o fHELTX IV ZMAL, HE®D __new__O ZHHALTX V% int (HTEERZS

INHDEDNEEM > TH L —F -1 LT, HIFEETIILRL, HOX U AN—DFSOIRVIEL 2T 24
FELIC, X oN—DE, HIFR, HNEZPTASENWI T Z2RExT,

auto ZfES

auto 25 RO L5k ) £

>>> class Color(Enum) :
RED = auto()
BLUE = auto()
GREEN = auto()

>>> Color.GREEN
<Color.GREEN: 3>
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object ZfE>S

object Zffi5 XD LS ITi D £3:

>>> class Color(Enum) :
RED = object()
GREEN = object()
BLUE = object()

>>> Color.GREEN
<Color.GREEN: <object object at Ox...>>

F/2. ZHUIEST __repr__ () 2FZXLARE27—ADRWIITHH D £7:

>>> class Color(Enum):
RED = object()
GREEN = object()
BLUE = object()
def __repr__(self):

return "</s./s>" % (self.__class__._ _name__, self._name_)

>>> Color.GREEN
<Color.GREEN>

R FINEfES

HE LTXFHNZ[ES ERD K I3 D 7

>>> class Color(Enum) :
RED = 'stop'
GREEN = 'go'
BLUE = 'too fast!'

>>> Color.GREEN
<Color.GREEN: 'go'>

JMBE® __new__ (O EES

HETESZIES __new__ ) S RODLS1TkD FT:

>>> class AutoNumber (Enum) :
def __new__(cls):
value = len(cls.__members__) + 1
obj = object.__new__(cls)
obj._value_ = value

return obj

>>> class Color (AutoNumber) :
RED = O
GREEN = ()

(RDR=V ki)
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(RIDR=I D5 DREE)
BLUE = ()

>>> Color.GREEN
<Color.GREEN: 2>

AutoNumber % X DJEWAR TS I2iX, ¥/ =F v T *args ZEMULEF:

>>> class AutoNumber (Enum) :
def __new__(cls, *args): # this is the only change from above
value = len(cls.__members__) + 1
obj = object.__new__(cls)
obj._value_ = value

return obj

AutoNumber Zf&K 32 ¥, BIOFIEERDMZ Z2MED __init__ 3ETF T,

>>> class Swatch(AutoNumber) :
def __init__(self, pantone='unknown'):
self.pantone = pantone
AUBURN = '3497'
SEA_GREEN = '1246'
BLEACHED_CORAL = () # New color, no Pantone code yet!

>>> Swatch.SEA_GREEN
<Swatch.SEA_GREEN: 2>

>>> Swatch.SEA_GREEN.pantone
'1246"'

>>> Swatch.BLEACHED_CORAL.pantone
'unknown '

FR: _new () XYy FREZRINTVAUL, Enum HEDOEKFICHEH XN E T 20X Enum O
_new__Q) PEZMION, 7 IAMERINEZROBFORFESZEFICHEHINE T,

E&: Do not call super () . __new__(), as the lookup-only __new__ is the one that is found; instead,

use the data type directly -- e.g.:

[obj = int.__new__(cls, value) ]
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15.2 OrderedEnum

IntEnum ZRX—Z & LRV, BED Enum OAESREM (HMOFIZER Y IR T X2 0WARY) DX ET, AV
N—Z BRI T & 2528 T

>>> class OrderedEnum(Enum) :
def __ge__(self, other):
if self. class__ is other._ _class_ _
return self.value >= other.value
return NotImplemented
def __gt__(self, other):
if self. class _ is other. class _
return self.value > other.value
return NotImplemented
def __le__(self, other):
if self. _class__ is other.__class__
return self.value <= other.value
return NotImplemented
def __1t__(self, other):
if self. _class__ is other.__class__
return self.value < other.value

return NotImplemented

>>> class Grade(OrderedEnum) :
A =5

m O QW
[} [}
=N W o

>>> Grade.C < Grade.A

True

15.3 DuplicateFreeEnum

EDPEET EAAN—DRDBGEI. TAVT7RABERT2DTIERL T —2REXBET:

>>> class DuplicateFreeEnum(Enum) :
def __init__(self, *args):
cls = self. _class__
if any(self.value == e.value for e in cls):
a = self.name
e = cls(self.value) .name
raise ValueError(
"aliases not allowed in DuplicateFreeEnum: /r --> /r"

h (a, e))

>>> class Color(DuplicateFreeEnum) :
RED = 1
GREEN = 2
(RDR=V ki)
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(RIDR=I D5 DREE)
BLUE = 3
GRENE = 2

Traceback (most recent call last):

ValueError: aliases not allowed in DuplicateFreeEnum: 'GRENE' --> 'GREEN'

AR 2 Enum WZHIBZ N T 2D L FABRIRZ #HOOENCLEE 2B IR 572000 77 7 2tz
BALOFITS, BB L72WET 25, unique() 7aL—X—2ffHAL TITRE T,

15.4 Planet

_new__() ® __init__ () ERSNTVIHAE, JIFEUXA—DHIIINLDRXY v FiZEEhET:

>>> class Planet (Enum):

MERCURY = (3.303e+23, 2.4397e6)
VENUS = (4.869e+24, 6.0518e6)
EARTH = (5.976e+24, 6.37814e6)
MARS = (6.421e+23, 3.3972e6)
JUPITER = (1.9e+27, 7.1492e7)
SATURN = (5.688e+26, 6.0268e7)
URANUS = (8.686e+25, 2.5559e7)
NEPTUNE = (1.024e+26, 2.4746e7)

def __init__(self, mass, radius):
self .mass = mass # in kilograms
self.radius = radius # in meters

Q@property

def surface_gravity(self):
# universal gravitational constant (m3 kg-1 s-2)
G = 6.67300E-11

return G * self.mass / (self.radius * self.radius)

>>> Planet.EARTH.value
(5.976e+24, 6378140.0)

>>> Planet.EARTH.surface_gravity
9.802652743337129
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15.5 TimePeriod

_ignore_ BIEOMHAEDOY > LT

>>> from datetime import timedelta
>>> class Period(timedelta, Enum):
"different lengths of time"
_ignore_ = 'Period i'
Period = vars()
for i in range(367):
Period['day_/d' % i] = i

>>> list(Period) [:2]

[<Period.day_0: datetime.timedelta(0)>, <Period.day_1: datetime.timedelta(days=1)>]

>>> list(Period) [-2:]

[<Period.day_365: datetime.timedelta(days=365)>, <Period.day_366: datetime.timedelta(days=366)>
]

16 EnumType YTV X%ZE3

While most enum needs can be met by customizing Enum subclasses, either with class decorators or

custom functions, EnumType can be subclassed to provide a different Enum experience.
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