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Enum ¥, 2=— 272 fHICHRE I N> VRAVZOEETT, 70— SV ZEHIZBTOE 325 repr() A& D
ERZ oD, I —r 7 ORE. MEEREN D0 DOEEND D £75,

Inbid. ROENTFINNDED —2 2 W2 E-D D 255 1 MEMTY, HlZIEX BHER»HD $35:

>>> from enum import Enum

>>> class Weekday (Enum) :
MONDAY = 1
TUESDAY = 2
WEDNESDAY = 3
THURSDAY = 4
FRIDAY = 5
SATURDAY
SUNDAY = 7

1]
[0}

HBWE. RGB ZHATHHNEHEA:

>>> from enum import Enum
>>> class Color(Enum) :
RED = 1
GREEN = 2
BLUE = 3

CHEO@ED ., Enum OERUIE Enum BEZHKT 227 5 X 2ET 2D LRI K 5WHE T,

O IR

Enum X ¥ N —{13KSCF [/ NCF?



FIHEENIER AR TOICfElbN D, F/ mixin 75 ZADAY v FRBEM L OLRTOEZEOREZ% [
B 2728, XK UPPER._CASE ORI S Z e 3 HERXATE Y, fITh DX AL
PHVWETD,

FIFEROWEIC L 2T A UADEIZEEBIGE L Z I TRWEENDD T2, WITNLDBHETH, ZDfE
RIS 2 X U ANZHIGT 2 DICHZ £

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

TEDED. XD repr) IZFERDLHT, X ANDHHT, FLTHEERRLET, X220 str) &
FIHERIDLRTE X Y ANDELRIDAEFRRLET,

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

BIZERID X ADENIZ DX U ADET BHNFRCF

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

True

Enum members have an attribute that contains just their name:

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

Likewise, they have an attribute for their value:

>>> Weekday.WEDNESDAY .value
3

Unlike many languages that treat enumerations solely as name/value pairs, Python Enums can have
behavior added. For example, datetime.date has two methods for returning the weekday: weekday ()
and isoweekday (). The difference is that one of them counts from 0-6 and the other from 1-7. Rather
than keep track of that ourselves we can add a method to the Weekday enum to extract the day from

the date instance and return the matching enum member:

Q@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

The complete Weekday enum now looks like this:



>>> class Weekday(Enum) :
MONDAY = 1
TUESDAY = 2
WEDNESDAY = 3
THURSDAY 4
FRIDAY = 5
SATURDAY
SUNDAY = 7
#

]
(o)}

Qclassmethod
def from_date(cls, date):

return cls(date.isoweekday())

ST, TNTHSHIMBH»HFARNZ 23 TEET ! ATAEL & 5:

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

BHEDA, DRIV INEHATNDDORMMOEHZ SIX, ZOBHIMUD D ITERENET,

This Weekday enum is great if our variable only needs one day, but what if we need several? Maybe
we're writing a function to plot chores during a week, and don’t want to use a 1ist -- we could use a

different type of Enum:

>>> from enum import Flag

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

ZIZTE2D0DZEHEMTONTVE T, Flag ZMEA L TWa L, HEPITRT2DERTHSHTT,

Just like the original Weekday enum above, we can have a single selection:

>>> first_week_day = Weekday.MONDAY
>>> first_week_day

<Weekday.MONDAY: 1>

7272 L. Flag lZEEDRX O AN—%2 VD ODERICE L HE B TEET:




>>> 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

ST, WODPDREZRELTAHEL x5

>>> chores_for_ethan = {
'feed the cat': Weekday.MONDAY | Weekday.WEDNESDAY | Weekday.FRIDAY,
'do the dishes': Weekday.TUESDAY | Weekday.THURSDAY,
'answer SO0 questions': Weekday.SATURDAY,
X

TEESNTEHOREZRRT 5B FERL £

>>> 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 S0 questions

X UN—DEBOEPEETHRWVIESIX, auto() 2FHT2 e TFREZELS 2 TEE T

>>> 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 FIBERXN—BLVENSOEEANDTOI S LT IER

Tl MR Y N—IZBFETT7 7 A LES MEMBGEESH D T (Thbb, Tul702EHENT
W AR R TIEMER BN EL DD 572 . Color.RED & H L OWEERIGER YY), Enun TEZEDXS5R 77
A BHA[EETT:

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

FIFEHIR N2 GB TT7 7 ALEWEEETATLE LT T 2R TEE T

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

If you have an enum member and need its name or value:

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

'RED'

>>> member.value

1

2 FIBBIA I N—EDER

[ CARTDOFNIEIA o N—2EBEFFOZ L IETEEEA

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

Traceback (most recent call last):

TypeError: 'SQUARE' already defined as 2

LU, FIBERIX 8= %, BIORRTEROZENTEET, AUEERD A & “B* 52 oh7HGE (2
LTADPRICEREINTOVAEA) . BEAYA—AICRTZZA V72D ET, A DETOHRRTII,
AUN— ADPBEINET, A DZATTOMRRTIEA S AN— A ZBELET, B DA TORED, X N— A
PIRLET:

>>> class Shape(Enum) :
[COREIM 2



(RIDR=I D5 DR E)

SQUARE = 2
DIAMOND = 1
CIRCLE = 3

ALTAS_FOR_SQUARE = 2

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

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

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

0 IR

FTTCRERINTVIEBHLEFRICARTIDX Y N— (—HRRAYN=THI—=HMBRAY v F, RYE) OIEK.
HBEVIA Y N— R CELHTDBHEDIERIETE £E A,

3 BESTITOEN—FTH B L DFEER

77 4N FTRE, FIERHERICEOTZA V72 L THBOARTIZEFA LT, ZORIBVEZLEERWGE
1%, unique() TV —XEfHHTEE I

>>> 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 [EOBEHREZMES

IERER A EE TR WG S, auto MR £ 3

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

RED = auto()
(RDR—=T12Hi L)




(RIDR=I D5 DR E)
BLUE = auto()
GREEN = auto()

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

The values are chosen by _generate_next_value_(), which can be overridden:

>>> 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 Ordinall

['NORTH', 'SOUTH', 'EAST', 'WEST']

O IR

The _generate_next_value_() method must be defined before any members.

5457L—>3>

BIZEHRID X oN—D A4 7L — MIFIEETR—F L TOVEHA:

>>> list(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>]

T4 1Y 7 ATH5 Shape.ALIAS_FOR_SQUARE & “Weekday. WEEKEND® SRR ENTWVWRWI X IZHEL
TLZE W,

RikEMY: __members__ WEIFAHLEAT, JEFZEEELE. WET3EF LB Vo N—D< vy Y 7T

T, THRIEHE D ED., FEEINZTXRTOEFMNA>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__ 1IFIZETIX O N—ADFEML T 72 RIHEHTEE T, UTFEIRTORGEZHETHITT:

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

['ALTAS_FOR_SQUARE']

O IR

77 7DITAN 7RG, BRO T Z IRRESINTE FIZIE 3) . 77 7WRESNTWIRWE (]
ZI1E0) EEnET,

6 LEE

FIZER R 2 oN— 3R — M2 T E £ 9

>>> Color.RED is Color.RED

True

>>> Color.RED is Color.BLUE
False

>>> Color.RED is not Color.BLUE

True

FIER DEDNEF DLBIZ T R — FENT WEHA, Enum X O N—3BHTIEH D VA (IntEnum %
BEL TS 7 E0):

>>> 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 3

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

True
(RDR=V ki)




(RIDR=I D5 DR E)
>>> Color.BLUE == Color.BLUE

True

IFFIERDE L DIBIZEIC RS L 2D 5 (DB LR D £37, IntEnum (& 2 h Y Bl 5 2B 7% 5 &
SEEFHENTVET):

>>> Color.BLUE == 2

False

A B:

EY 2 UIHEGAAAT B ZEDPAEETS, BitAAA SN EY 2 —MHIERRE TR TV EHE,
ZRHEFEEREIN. FILWVRX Y AN=IITED X VN = L [A— TRV /F L ROVAREEDH D 3,

7 BB THINBIAN—LEY

INETDIZFL AL DREITIE, FIEROMEICEEZHERALTWE T, BEEMHS 0E L THEM (LT, B
M API TIEF 74N FTRESINSD) TIH, ZHTEHIEATHEIDITTED D TRA. KEOMHARMT
3. FIBEOEROMEMIATH B EH L EEA. LrL, HPAEERGAE, FBEMIEEOEEFESZ &
MTEET,

HIZERNE Python @27 7 ATHD, BHEEBD XY v FRRERAY v FRFO I LN 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! {0}'.format(self.value)

Q@classmethod
def favorite_mood(cls):
# cls here 1©s the enumeration

return cls.HAPPY

LREOFRBUTD L 51272 5

10



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

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

>>> str(Mood.FUNKY)

'my custom str! 1'

The rules for what is allowed are as follows: names that start and end with a single underscore are
reserved by enum and cannot be used; all other attributes defined within an enumeration will become
add__Q), etc.),

members of this enumeration, with the exception of special methods (__str__Q

pp— PA—

descriptors (methods are also descriptors), and variable names listed in _ignore_.

Note: if your enumeration defines __new__() and/or __init__(), any value(s) given to the enum member

will be passed into those methods. See Planet for an example.

0 iR
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 When

touse ___new () ws. ___init () for more details.

8 Enum D175 X{LDFIR

LW Enum 7 7 R, R—ZD enum 77 A% 1D, BRF 285 1O, HED object N—ADI v
DAL YT FADVHEENE T, TNHDR—R2 F7 ZADEFIFRDED TS

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

pass

BIZRIDY 77 5 ZDIEIEZ DFIZETRNIX U N—P—D b EREINTVWARWVWEEDAITRAIE T, o T
NEEFENEHA:

>>> class MoreColor(Color):

PINK = 17

Traceback (most recent call last):

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

IR D &5 G EI3frEh gy

>>> class Foo(Enum) :

def some_behavior(self):
(RDR—12HE <)

11



(RIDR=I D5 DR E)

pass

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

X UN=DEBRINIINERLOY 727 7 Z{L2FFAI T2 8. W DO0DT—XBUBIUIA VAR AOEER
AEFZMOERZGIERILET, LB VA, ZAMFFAISN s &, IO 7L — T oHd@ o) 2
BIT2L0HHES DD £F, (OrderedEnum OFIZBIRLTIZE W, )

9 F—=RISADYKR—b

dataclass R KT 25EE. __repr__ O 1FMERT 27 7 R4 EEWL 3, HlZIE:

>>> 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.D0G: size='medium',k legs=4>

BHED repr() %f# 511X, dataclass() D51 repr=False ZffiH L T X\,

N— g 3.12 TEH: dataclass D7 4 —I)L R DMEOMHEBUCER R E . dataclass DARNIFR R I N
{izhFL7”

0 iR
Enum % DY 77 T AT dataclass() 7AL—XZMA B ZEPR—-—bFEINTVERA, £5LTH

I FEHEINFERBAN, ETRICENETND X VAR HEWCE LW Y, IERICTWRERMIEZ D
%9

>>> @dataclass # don't do this: it does nmot make any sense
. class Color(Enum):

RED = 1

12




BLUE = 2

>>> Color.RED is Color.BLUE
False
>>> Color.RED == Color.BLUE # problem is here: they should not be equal

True

10 Pickle 1t

BT pickle 1k & unpickle 127X %3

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

True

HHE D pickle {LOHIRFEEDBEH XL E T pickle ATRERFIBINIES 2 — LD v FL NV TERINT
W< Tk 53, unpickle fLIZEY 2 — A6 A4 U R— FATRETRIFIUIRZD T H A,

O IR

pickle 70 b aiN— a > 4 TREMD T 5 A TANTITH - 7251 RL 0D pickle LD BEHTT,

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

O R
7 7 ZIZHENC & B pickle {LEH S Z 2 id. HATOENT A Y 7 XY unpickle (kX N\ X
FH A

11 E9% API

Enum 27 7 ZIIFFOH LATEETT, UTF OB APT 22t L Tu 3

13



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

<enum 'Animal'>

>>> Animal.ANT

<Animal.ANT: 1>

>>> 1list(Animal)

[<Animal .ANT: 1>, <Animal.BEE: 2>, <Animal.CAT: 3>, <Animal.DO0G: 4>]

Z D APl O#IfEIZ namedtuple £ TV F, Enum PV LD 1 51I80IFBER D AFI TS,

The second argument is the source of enumeration member names. It can be a whitespace-separated
string of names, a sequence of names, a sequence of 2-tuples with key/value pairs, or a mapping (e.g.
dictionary) of names to values. The last two options enable assigning arbitrary values to enumerations;
the others auto-assign increasing integers starting with 1 (use the start parameter to specify a different
starting value). A new class derived from Enum is returned. In other words, the above assignment to

Animal is equivalent to:

>>> class Animal (Enum) :

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

0 T3 “1“ 2T 7 4L FOBHAES L T2HAIX, 0 NEMBMEL LTIX False THDH, 77 4L hDF
ZEXUN—FTART True fHiZ N2 X5 37-DThH 3,

FERE API 12 & % Enum O pickle fbix, ZDFIERRYDEY 2 — LV TEREINrE RO TdIc7
L—LRRy 7 OFELEOFMAEONLZDT, Py F—1ZR2ZeBHDET (FIRAIHDOEY 2 —1D
=T 4 VT 4 BEHS 2 B L 3 L. IronPython % Jython TI&5 FL WEFHA), MREIE, T
DEITEY 2 —NVHZHRICHEET 2 Z & TF:

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

A B:

module 235 2 52 WIHE, Enum X Z D RICHIRETZ R WzD, H LW Enum X > 3—{X unpickle
bTEBRLIBVET, 7% Y —ADHEWVE ZATREZIE S /729, pickle LIZFENICRD 3,

The new pickle protocol 4 also, in some circumstances, relies on __qualname__ being set to the location
where pickle will be able to find the class. For example, if the class was made available in class SomeData

in the global scope:

14



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

FRBHSIILTD L 5123 5

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 DX ¥ N—, EEHF I H V< TRYISN3CFF (EEFHTHEEDZ VIR D 1 22544
FDET):

L'RED GREEN BLUE' | 'RED,GREEN,BLUE' | 'RED, GREEN, BLUE'

FRBAATOL TL—XTHEDTE LT

‘['RED', '"GREEN', 'BLUE']

F721% (A0, ) ORTDA T L —RTHIFETEE T

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

FREY Y THIEETEE T

‘{'CHARTREUSE': 7, '"SEA_GREEN': 11, 'ROSEMARY': 42}

e module: LW enum 27 7 AMNET ZEY 2 —ILDELETTT,

o qualname: HL\ enum 7 7 ABBT BEY 2 — L DIFFITT,
o type: HILWHIBE Y 5 2023 v 7 24 V3§ B8,

o start I BETZIESINLHBETH Y Y P 2HBT 2% 5,

N—a Yy 3.5 TEH: start 5I1BDEIMENFE L=,

15



12 &5 5
12.1 IntEnum

Bt T3 1 DHO® Enum DIREFRTH D, int OV 775X THHH 3, IntEnum DX 2 N— (3%
Mt TEEd; X5IXE 8, BRI2BHFHZAY S LTdhltiRTE 3!

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

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

Il
]
[

>>> Shape
False

>>> Shape.CIRCLE ==

True

>>> Shape.CIRCLE == Request.POST

True

7L, 25 HEFHED Enum FIZEH L 3T E FEA:

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

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

>>> Shape.CIRCLE == Color.RED

False

IntEnum OEIZMOHBETIEERO L5 IR FEVF T

>>> int (Shape.CIRCLE)

1

>>> ['a', 'b', 'c'][Shape.CIRCLE]
b

>>> [i for i in range(Shape.SQUARE)]
[0, 1]

16



12.2 StrEnum

BN TW3 2 O0HD Enum DIRERS £72, str DY T 75X THH D 5, StrEnum DX U N—F, X
FHCHETEE T, IHICEI ., B2 XFIFERY S LThEIRTEE T,

Added in version 3.11.

12.3 IntFlag

XD Enum OIRER! IntFlag b, int ZEEZ 722 LTWE T, EWIE, IntFlag DX Y N—%E v Ml
BF (&amp;, |, 7, ~) 2o THllAEDE LN, ZORKED IntFlag X ¥ N—I27%%5 Z T3, IntEnum &
k. IntFlag DX Y N—$BETH D, int PHHINZ L ZATHIUIL ZTHHERFT,

O IR

IntFlag X Y N—IZH LTy MEAELAO L AREEZ LTS, ZOHRIE IntFlag X ¥ N—TI37%
7zY%Ed,

vy FHAEEOREIRS IntFlag & U TAEREREDSGE. fHIE IntFlag X Y N—TI3%R <% D %
3, #£ L  1Z FlagBoundary #ZHL TL 72X\,

Added in version 3.6.
N—Yar 3.11 TEH.

IntFlag 27 7 A DHl:

>>> 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

HAGOEIC AN IToNET:

>>> class Perm(IntFlag):
R =4
W=2
(RDR=T12Hi <)
17



(RIDR=I D5 DR E)

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

>>> Perm(7)

<Perm.RWX: 7>

0 IR

HMAEDLBICHARIEDF DRI IA VT RALARINET, T4 VT RAFATL— g VAIZIBERRE
NFEBAD, BIZEZMBTIRAEINE T,

N—T a3y 3.11 T

IntFlag & Enum ®% 5 1 DOHEELEWZ, 77 7PRESINTVERW ([EX 0 TH2) HEa. ZOHME
¥ L COFHMIMZ False 12725 Z 2T

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

False

IntFlag X ¥ N—% int DV TV FATH 572D, ZO6 LHlAEDLDEL LN TEET (7L, IntFlag
BTIERL 2581 H D 7)) -

>>> Perm.X | 4

<Perm.R|X: 5>

>>> Perm.X + 8

9

O IR

MEDHAT ~ 13, FICIEDfEZFFD IntFlag X ¥ N— %2iKT:

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

True

IntFlag X U N—IRIEUH T2 2 TEET:

18



>>> 1ist (RW)

[<Perm.R: 4>, <Perm.W: 2>]

Added in version 3.11.

12.4 Flag

REBEOIRETNZ Flag T3, IntFlag X [FAIFKIC, Flag X > N—d by MEET (&, |, 7, ~) Z2ffio THAA
bELNET, LA L IntFlag IXEWV, DX D Flag 5128y & int & bfHASDERZD, HEELAZD
TEFEHA, HEPEHEETTS I DAEETTA, L LT auto Z iV, Flag [CHYIRELEIZEZZ L
PHREINLTVWETS,

Added in version 3.6.

IntFlag L [AIBEIC, Flag X Y N—DHAEOEDBED 7 7 7 RESNTVIRWIREICR o B E. ZOHE
PlEY LT ORI False 72D £3:

>>> 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

D7 527 2 DNEF (1,2, 4,8, ...) DEEFHEONETTD, 77 70MAEDLRIZZ IR D ELA:

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

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

77 THBEINTOARW IRBICHETZ I TH, ZOEMEZEDD FEA:

>>> class Color(Flag):
BLACK = O
RED = auto()
BLUE = auto()
(RDR=12Hi)

19



GREEN = auto()

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

False

(RIDR=I D5 DR E)

Flag X U N— IR T 2 2 TEET:

>>> purple = Color.RED | Color.BLUE
>>> list(purple)

[<Color.RED: 1>, <Color.BLUE: 2>]

Added in version 3.11.

O IR

T

FEAYOH LWWa— FTI, Enum & Flag 29 #ERINE T, W5 Did. IntEnum & IntFlag l&
(BRI T &, I - THERANCML D MERIFRRFIZETL L LR T E T L % 5 Z 2T & D) FIZER o EkaRAY
BAIHRICK T %225 TF, IntEnum & IntFlag &, Enum X° Flag TlE EF L WRWEBED A S X
ETF; HIRR, BEGERZYIFETEEIMZ L ¥, Mo X T o OMBEAM 2R ELVWE &

12.5 Zofth

IntEnum (¥ enum EY 2 — L DO—E T, BHTOEED 2 THMHHEIITRAE T

class IntEnum(int, ReprEnum) : # or Enum instead of ReprEnum

pass

This demonstrates how similar derived enumerations can be defined; for example a FloatEnum that mixes

in float instead of int.

WL DOnDL—)L:

1. Enum O 727 S AT 2 &, HEIEE 7 -2, HEZ S ADW KT Enum 7 5 A& &

DSRICRR LU b £ ¥ A (LA IntEnum OHIZSI),

2. HESEZHUIY 77 7 RMEATRE TR IFAUIWIT EE A, BRI bool ¥ range ¥ 727 5 AL TE

BV, HEZE 2L Enum fERFFICZ 7 =235 4E L £5

3. Enum DX Y N—ZEART—ZBTHBOFRADN, BT — &8 (flz13, LoFlo int) L EAE
TETLEI &, TRTDXYAN=—DEIFZZD T —RBTRIFNZZ KRB T, ZOHIBIE, X

Yy FOBMT 27230, o7 —2ME2HEE L ZWESITEH SR A




4. When another data type is mixed in, the value attribute is not the same as the enum member

itself, although it is equivalent and will compare equal.
5. A data type is a mixin that defines __new__(), or a dataclass

6. %-style formatting: %s and %r call the Enum class’s __str__() and __repr__() respectively; other

codes (such as %i or %h for IntEnum) treat the enum member as its mixed-in type.

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

0 R
Because IntEnum, IntFlag, and StrEnum are designed to be drop-in replacements for existing con-

stants, their __str__() method has been reset to their data types’ __str__() method.

13 When to use __new__ () vs. __init__()

new__() must be used whenever you want to customize the actual value of the Enum member. Any

other modifications may go in either __new__() or __init__(), with __init__() being preferred.

BIZIX, BROMEEZI VAN Z 7 RIZETH, 20D 1 DR F2HEE L THOVWAEWEEIEIRDLS5ICLET:

>>> class Coordinate(bytes, Enum):

mnmn

Coordinate with binary codes that can be indexed by the int code.
def _ _new__(cls, value, label, unit):
obj = bytes.__new__(cls, [value])
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

21




A

D

==}
=

Do not call super().__new__(), as the lookup-only __new__ is the one that is found; instead, use
the data type directly.

13.1 #h V=

__dunder__ ZDYR—F

__members_

class.

is a read-only ordered mapping of member_name:member items. It is only available on the

new__ (), if specified, must create and return the enum members; it is also a very good idea to set the
_sunder_ &ZDHYR—F

member’s _value_ appropriately. Once all the members are created it is no longer used.

e name_-- XIUN—%

_value_ - XY N—ODfH; __new

_TRETEET
DET

_missing_ () - ERRMNDRSRP o7 ZIHONZMEKREE; A —N—F 4 FEATWVWDE I RD

_ignore_ -- ZHIDO VU A LT, list B L IE str TF, ZOHADERIIX Y N—ADEHEITTOI
T, BRI 7 A HHIBREINET,

4 FERET,

_generate_next_value_() -- FIZEEID X ¥ N—D@HYIREZIREGET 20O E T, A—1nN—7F
_add_alias_() -- adds a new name as an alias to an existing member.

for an example.

O IR

_add_value_alias_() -- adds a new value as an alias to an existing member. See MultiValueEnum

FEHED Enum 7 7 ADLE, ROEE L GERINZ DI, ERBINT-HBADMHEICI ZMA =50
T,

Flag 7 7 AT, KIGEIXNZHIE. ROBAD 2 DREFLRLD FT,

L7,

N—=Y 3y 313 TEH: DATOAN—=Y a3 Y TERAKDETE RS RBRICERINZEEE>T0E

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

Added in version 3.13: _add_alias_, _add_value_alias_
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To help keep Python 2 / Python 3 code in sync an _order_ attribute can be provided. It will be checked

against the actual order of the enumeration and raise an error if the two do not match:

>>> 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']

0 IR
In Python 2 code the _order_ attribute is necessary as definition order is lost before it can be

recorded.

__Private___names
Private names 1351 R X VU N— (23 EBx S, @BHEOBEEL 2D 3,

N—Y a3 3.11 TEH.

Enum X > /\—3

FIBERIRX VNI ZDHNER 7 F2ADA Y ARV ATHY, BHIX EnumClass.member £ LT7 7 A XN
F9, RN A N— UL, XN — OHHETE. B /methods DSEEL TW5 27 5 X & DHARETDOMEZE
ZHET 57201, KXFOLFTRMS 2 2 HEREL 5

N—=Yar 35 TEH.
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(xz, base=10) -> integer
example = '11', 16 # so xz='11"' and base=16

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

17
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Enum 7 7 AL AV N—DEBEE

(int, str RE¥D X S5 7%) IE Enum B HE X BT enum 7 7 RiE. £ DEE X NBLOHANIHE - THHfli X
NET; ZITHRVIHEE, ETORX U N—E True EFHMliZNE T, XV NN—DIEHIZKTFST 2HHED enum
DOEBEFMZFT 1. 7 7 ACRD A= FERBMLTLZ I

def __bool__(self):

return bool(self.value)

L — 7% Enum 7 7 A% True & L CEHlE N3,

XYy R{EGED Enum 75 X
enum %727 5 ZIGEBMD A Y v FEE5Z 725G, BIBD Planet 75 ADE 512, ZDXY v FlEX 2 N—
D dir() KFRREINFTH, 77D dir() KEFRRINFHEA:

>>> dir(Planet)

['EARTH', 'JUPITER', 'MARS', 'MERCURY', 'NEPTUNE', 'SATURN', 'URANUS', 'VENUS', '__
—class__', '__doc__', '__members__', '__module__']

>>> dir(Planet.EARTH)

['__class__', '__doc__', '__module__', 'mass', 'nmame', 'radius', 'surface_gravity',

—'value']

Flag DAY N—DiHEHE
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) # mamed combination
<Color.YELLOW: 3>
>>> Color(7) # not mamed combination

<Color.RED|GREEN|BLUE: 7>

Flag and IntFlag minutia
Ble LTUROR=Ry P2EHAL%T:

>>> class Color(IntFlag):
BLACK = 0
(RDR=12Hi <)
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(RiDR=T 226 DfE X))
RED = 1
GREEN = 2
BLUE = 4
PURPLE = RED | BLUE
WHITE = RED | GREEN | BLUE

the following are true:
o H—bt v D7 I 7FIERIETY
« BB Y PR OEY FDTFFETAL YT RATY

o RIBMETIIIERED 7 7 7 DAHEHENET

>>> 1list(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:

N

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

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

o ZEIDBRNT S I2D0TIE, ZDX U AN—DEFID LRI ERINET:

>>> (Color.RED | Color.GREEN) .name
'"RED | GREEN'

>>> class Perm(IntFlag):

R=4
W=2
X=1

>>> (Perm.R & Perm.W) .name is None # effectively Perm(0)

True

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

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

(RDR—=V ki)
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(FIDR=T 25 D %)
>>> Coloxr(7) # or Color(-1)
<Color.WHITE: 7>

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

o AUN=Y YT /AZE DF v /TR, EN0D7 7 7FEIIEENL D LTHRONET:

>>> Color.BLACK in Color.WHITE

True

ZHLHNTE. —HDO7 57Dy bHMTDT 5 7 ICEENZHEDAH. True BRI NLE T

>>> 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 --> RN MELHEE S NG E SN2 HESE S
o CONFORM --> fE&7e 'y b 23RS 5
o EJECT > 75 27DRA7 =X %KW\, HESNEZFHFO@EHD int 72D £,
e 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).

14 Enum & Flag [3E¥ 55 DH ?

Enum & Enum JREZ AR ENLEDA VARV A (XU N=) WHDZ L ODRIEICEEERIETH AR LR
R A %o TWVWET,
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14.1 Enum 735X

The EnumType metaclass is responsible for providing the __contains__(), __dir__(Q), __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
methods on the final Enum class are correct (such as __new__(), __getnewargs__(), __str__() and

__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 VAR R)

The most interesting thing about enum members is that they are singletons. EnumType creates them all
while it is creating the enum class itself, and then puts a custom __new__() in place to ensure that no

new ones are ever instantiated by returning only the existing member instances.

14.4 Flag X2 /)\—

777 DAYN=IE, Flag 7 7 R ARRICKIENE T2 Z e BN TE, EHDORX Y N—DANRINE T, Hi

ZIX:

>>> list(Color)

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

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

T2 TDRAN—RESED L, ADETIZZL, ST 2 IEOHEINR SN ET:

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

757 DA YN=F, ZRREL 2 DRNEFROMEDOBITHIGT % length ZHiH £5, Hil 213:

>>> len(Color.PURPLE)
2

15 Enum 2w 27wy

Enum, IntEnum, StrEnum, Flag, IntFlag ZHBEDO KT E HNN—F 2 FHEINETH, ZOITRTED
N—TETWVWEIDITEDYEEA, TITIE. ZOFE. H2VIIHMEDINERZELH e LTHEZ 5.
Beax e 24 TOFNEREFNUET,
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15.1 {EDERE

% OHE T, FIBROERBOEIMIPIEFICENETA, TDOXA TOEMBRTIER R ERT 2 FETV
{OMHDFET:

o fHIC auto £ YRRV REMHHT 3

o X LT object £ Y ARV A%RMHT

o fHE L THSXTHNZEMT 2

o use a tuple as the value and a custom __new__() to replace the tuple with an int value

IHHDEDHERFoTHI—F 1T LT, HIFEETIERL, BOX U AN—DFSDIRDELET B0
TS, X N—DEN, HIER, ERBEIBTIZ2E0WS ZeE2REET,

auto Z#FES
auto Zf5 XD LSk D T3

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

>>> Color.GREEN
<Color.GREEN: 3>

object Z{E>S
object 25 XD X H5ITixH %3

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

>>> Color.GREEN
<Color.GREEN: <object object at 0x...>>

This is also a good example of why you might want to write your own __repr__Q:

>>> class Color (Enum):
RED = object()
GREEN = object()
BLUE = object()
def __repr__(self):
return "<Js./s>" Y, (self._ _class__._ name__, self._name_)
(RDR=D12Hi)
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(RIDR=I D5 DR E)

>>> Color.GREEN
<Color.GREEN>

FRERNFH % (EFES
iy LTXFHNEFES L RO XSk D 3

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

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

Using a custom __new__()

Using an auto-numbering __new__ () would look like:

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

return obj

>>> class Color (AutoNumber) :

RED = ()
GREEN = ()
BLUE = ()

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

AutoNumber % X DJEWAR TS I2iX, 7 =F v T *args ZEMLET:

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

return obj
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AutoNumber ZMfAK T 2 &, BIMOFIEERDWZ A2HMED __init__ 3EITE 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'

0 IR
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.

A

g

==
=

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)

15.2 OrderedEnum

IntEnum Z2X—2 & L7AWz, @H D Enum OFZREMNF (MOFIER L LT ERWARY) DXET, X
N—Z AP T & 5128 C 3

>>> 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
(RDR=T12Hi L)
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(RIDR=I D5 DR E)
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

4
=3
2
1

M O Q ™
Il

>>> Grade.C < Grade.A

True

15.3 DuplicateFreeEnum

ENEBET 22X N=—DDHLZHEIT, TA VT AT 2D TR R L7 —2RESEET

>>> class DuplicateFreeEnum(Enum) :
def __init__(self, xargs):
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: Jr --> /r"

h (a, e))

>>> class Color(DuplicateFreeEnum) :

RED = 1

GREEN = 2
BLUE = 3
GRENE = 2

Traceback (most recent call last):

ValueError: aliases not allowed in DuplicateFreeEnum: 'GRENE' --> 'GREEN'
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23U Enum ICHIEZENCT 2D L ABERIRZBOVOBMPEELZB IR 20D H 77 7 2Ltk
ALOBITT, BB ZIINC LW 5, unique() 7aL—X—2HLTITA £,

15.4 MultiValueEnum

Supports having more than one value per member:

>>> class MultiValueEnum(Enum) :
def _ _new__(cls, value, *values):
self = object.__new__(cls)
self._value_ = value
for v in values:
self._add_value_alias_(v)

return self

>>> class DType(MultiValueEnum) :
float32 = 'f', 8
double64 = 'd', 9

>>> DType('f')
<DType.float32: 'f'>
>>> DType(9)
<DType.double64: 'd'>

15.5 Planet

If _new__() or __init__() is defined, the value of the enum member will be passed to those methods:

>>> 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 # 2n kilograms
self.radius = radius # in meters

@property

32
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(RIDR=I D5 DR E)
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
(56.976e+24, 6378140.0)

>>> Planet.EARTH.surface_gravity
9.802652743337129

15.6 TimePeriod

An example to show the _ignore_ attribute in use:

>>> 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' % il = 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 YT UV X%E3

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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