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Enum |3, 2=— 27 RfEICHRBE NS YAV HOERETT, 7o — VAT E A, repr() 28 & D fE
Mizo7zb, ZA—Er 7 DRRE, BRZRIZE WL O DKRERH D 5,

Inbid, RENTFINEDED —2 2 W2 E-D D 255 BT, HlZIEX. BAERSISD $35:

>>> from enum import Enum

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

]
[0}

HBWE, RGB ZHAETHHNEHEA:

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

RO D, Enum OERIE Enum BEZMAT 227 7 2 2ERT 2D LRI K 5 WHETT,




AR
Enum X ¥ N—{IRF//NCF?

FIZENIERZRT-DIHEDNE7-0, £/ mixin 727 ZAD XY v RREME L OLRTOEZED R E % [0 5
T 3720, XNZiZ UPPER_CASE OZRTEMES Z 288 R I NTED, HITd ZDRX A LERHW
I

FIERDOMHEIZ L 5T, AVANDEIZEEZHEL Z 5 TRVWHENDH D TIH, WINOBAETH, Z Ol
JEFTBAANZHETLDIHZFT:

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

TEDED, XD repr() BHIEMOLET, X ADHKHT, FLTHEEERLET, XAD str() 3512
ROAHTE X Y ANOHHDAZRRLE T,

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

FIZEFID R o ANDENIF DXV NDJET BH|ERTF

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

True

FIZERID X > N3 Z DA 2 B0 EY name Z2Ffo TWE 3

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

FIL&S2, HOEDDEM value DD £7:

‘ >>> Weekday.WEDNESDAY .value
3

ZLDOEEBTHEEZAFEMEDORT & LTDAES D LIZRL D, Python DFIZEIIIRAFENEZEMT 5 Z LT
¥ 9, fIZIX. datetime.date WCIEMEHZIEFT XY v FIZ weekday() & isoweekday() D 2023H D %7,
HEWE, —HE0256 FET, d5—HF 12 T7TETHASIETT, BALHBTZENLDAY v ROZEH | ZHE
fg L THEMRDDIT, Weekday FIZERNIX Y v RZEMT 2 Z LT, date f VAKX VX »oEHZHIE L. Z
NIy FFT5enum XA ON—ZIRT N TEET:



Q@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

SEATR Weekday enum X Z D XS I2i D F5:

>>> class Weekday(Enum) :
MONDAY = 1
TUESDAY = 2
WEDNESDAY = 3
THURSDAY 4
FRIDAY =
SATURDAY
SUNDAY = 7
#
@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

I o
()]

ST, TNTHHIMIBHDPFARNZ Z 3 TEET ! ATAEL & 5:

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

bHEAA. DRIV INEFHATN L OBMUOERZSIX, ZOBHIMUD D IR REINET,

Z D Weekday FIZERNX, ZHD 1 DOBHEZLEL T25EICEBENLTOWETH, EBLELRGAIEYSTL &
57 7? 1EMOFERLHRT 2BBEER L TOT, list &V RWEE, JIoR O Enun 2l T2 22
TEE9d:

>>> from enum import Flag

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

ZIZTIE2DDEEMTONTVE T, Flag TR L TWVWERE, HRIRT2DEREFETHLHTT,

T4 D Weekday FIHERIY R L5112, 1 DDBEREFHFOZ LA TEET:

>>> first_week_day = Weekday.MONDAY
>>> first_week_day
(KD<R=212%i<)



(AIDR=I 5 DREE)
{<Weekday.MONDAY: 1>

7272 L. Flag lZEEDRX O AN—%2 VD ODERICE L HE I 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

ET, WK OPDFRFEEZRELTAEL x5

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

TEESNIHORFZ TR 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—DEBOEPEETHRWVIESIX, auto() 2FHT2 e TFREEZELL 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 IBEREAN-BLVENSDEREADTOJ S LT IR

TRTT LHNIRAYN—IZEFFSTT 7R AL REIBMERRGERDH D $T (Thbb, TurJi2HBE TS
RRCIERER D E/2D2 572, Color.RED ¥ HL OV MM ERY), Enum TEZD K57 72 A HH]

BET3:

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

BIZER X o= 1T &1 TT7 7 A LEWEEET7ATALAL LT 7R TE XS

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

BIZER X > N— D name D value DSRAERIGE:

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

'RED'

>>> member.value

1

2 FIBEBAIN—CEDER

[ CABIDFNIERRX N— 2 GREFFOZ L 3 TEEHA:

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

Traceback (most recent call last):

TypeError: 'SQUARE' already defined as 2

UL, FIERIX ox— 1%, FlOARTIZFR OB TEE T, ACHEEZEFES A & “B 526N -5E8 (2L T
ADRICERINTVBEE). BIEAIYA— AW TEIZIAYVTRERDET, A DETORRETIZ, X N—
ADPREINET, A DRI TOMBTIZIA U N— A ZRLE T, BDARITOMRRKRD, X NN— A BRLET:

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

(KD<R=212%i<)




(AIDR=I 5 DREE)
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

FTTCREBRBSINTOVIBBELFECARDA Y N—= (—HDBRAYN=TH =B RX YV v K, &KE) Ok, &
BWVIEX U N— A CAFTOBHEDIERIFTE £H A

3 BESMHITOEN—FTHSBZ DR

T 74V b T, FIERERICEO A V7R LTEHBOARIZTFELE T, ZORIZEBEVEETRVEEIE.
unique() 7L —XEffHTEE 3.

>>> from enum import Enum, unique
>>> @unique
. 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 [EOEHREZES

ERERENEE TR WS, auto 2MEX T3

>>> from enum import Enum, auto
>>> class Color(Enum) :
RED = auto()
BLUE = auto()
(KD<R=212%i<)




(AIDR=I 5 DREE)
GREEN = auto()

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

Z DfElX _generate_next_value_() IZX» TEIN, ZOMEKIIA—N—F4 FTEFT:

>>> class AutoName (Enum) :
O@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']

AR

_generate_next_value_() XYV v RIFMD X N—Lk D JHENTERSINIZDLELH D £5,

5457L—>3>

FIZRID X N—DA4 T L— MIFEZETR—F LTOEEA:

>>> 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>]

I A Y7 ATH5 Shape.ALIAS_FOR_SQUARE & “Weekday. WEEKEND* RERRINTWVWARWVWI EIZERELT
LTEEW,

FiRJEME __members__ 13HiA M LHHAT, HF 2R L, MIOT AT B AN—D< vy ¥ 7T,
TS &, FIESNITRTOHFIBA > TVWET,

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

name, member
(KD<R=212%i<)




(AIDR=I 5 DREE)

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

B members_ 1Z3FEEHUIX U AN—ANDFME T 7B RIHHTEE T, UTRIRTORAZETHITY:

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

AR

77 7DILAYTRAZE, BREDOT 7 THRESNTAE BIZIE 3) . 77 7BRESNTWARWE (B2
30 BEERET

6 LE

FIZERIR VoN— 3R — M2 T E £ 9

>>> Color.RED is Color.RED

True

>>> Color.RED is Color.BLUE
False

>>> Color.RED is not Color.BLUE

True

T DEDNEF D HIIFT R— b ZNT WEH A, Enum X O N—3BETIEH D €A (IntEnum 2SR L
TLEZ W)

>>> Color.RED < Color.BLUE
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: '<' not supported between instances of 'Color' and 'Color'

772 Lo RIER S LT3

>>> Color.BLUE == Color.RED

False

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

>>> Color.BLUE == Color.BLUE
True




IFPFHO Y OHBIEHICFEL R D FF (MDELICARD £, IntEnum X SAE BRDETHES X5
RtEhToET):

>>> Color.BLUE == 2

False

g

==}
[=]

TV 2 —VIEFERAAAT D EDWAHETT, HitAAAINZEY 2 —VIHBRIRE TN TWBHE, £
NHEFEER IR, FILOX Y AN=IZTED R Y N— L [A—TRW/FEL L ROVATREEDLH D £3,

7 FIBEBTHINBIAN—LEM

INETDIZL AL DHITIE, FIERDOEIBEEZHEL TR S, BEE/S D3R < TEM (2 LT, B
API TRT 74NV P TRESND) TI, THUIEFISNTVE DI TRD D FHA, KFDOMAHITIX, FI1Z%E
HOEREDMEBMTH 2 P 3EHL XA, Ll EXEELES, FEHNIEROEZROZENTEET,

HFIFERNX Python @27 7 ATHD, BHEEBO XY v FRRHRXY v F2FOI N TEET:

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

def describe(self):
# self i1s 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 is the enumeration
return cls.HAPPY

LREOFERBUAT DL 512780 %5

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

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

>>> str(Mood.FUNKY)

'my custom str! 1'

10




FIBFENTNEDLDL—IIRDEBDTT, FLHERED 1 HD7 & —R a7 DLENIFIZEEN X D T8
INTWE D, HATEZHA, VIBHUNTERSINEZDMINTOLRNE, ZDHEFRIDX > on—r LT
FATEFET, FEXY v F (L_str__(), __add__Q) &) &, XYy FEELTRXIY) FX (fLihF). _ignore_

IR S LTV 2 BRI BISNT S,

EECHIZEAT __new__ O BXU/ERE __init__ () ZERL TV EIHE. IR X U N—I125 2 507 MEIZ,
FNHDXAY y FIZEXNE T, FNCOWTIE Planet 2B LT ZE W,

AR
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_ () DEBSZEESINREH for more details.

8 Enum QY70 5 X{LDHIR

B LW Enum 7 5 A3, R—RAD enum 7 7 A% 10, BRF—&8% 1O, HHD object R—ADI v 7R
AV IADHFRSINET, TNEDRN—RT FRADIEFIIRDED TF:

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

pass

FIZERI DY 727 5 ADVERIEZ DFIZERNC X VN =B =D BRINTOWREWEEDATRZE T, o TUUT
BHFIhERA:

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

Traceback (most recent call last):

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

UTD &5 GE3FrshEd:

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

pass

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

X UN—MEBREINANEROY 77 5 2{LEFHA[ T2, WK O0DF—RBB LA VARV ZADEELZAR
11




ZHRMOERZFIZEILET, Li3WA, ZhrFFaEhs &, Uo7 v—FHTofBEOEFH2HHT 5
EVWSHEB DY FF, (OrderedEnum OHIESILTLIZI W, )

9 F—RISADYR—F

dataclass Z#AT 285G, __repr__ O 3R T 27 72K 2EB 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.DO0G: size='medium', legs=4>

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

N— 3 ¥ 3.12 TEHE: dataclass D 7 1 —)L K72 PMEDFBUICER R EI N, dataclass DHANIFR RSN LR
hEL

10 Pickle 1t

HIEEHN pickle {b ¥ unpickle {bATZ £5:

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

True

HH D pickle (LOFIRHIEDEHA XN E T pickle AJRERFERIIES 2 -1 D by UL TERINTVER
{Tix% 53, unpickle {LIZEY 2 =S4 VY R— FPAEETRITIUIR D T8 A,

AR

pickle 78 b annN— a ¥ 4 TREMD 7 5 A TANTICR 2 72FZERI D pickle LD BEHZTT,

It is possible to modify how enum members are pickled/unpickled by defining __reduce_ex__() in the

12




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

AR

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

11 BI#L API

Enum 7 7 RIMECH LATGET, DU OBEE APT 2L TV E 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>]

2D API O#ffld namedtuple L EITWE T, Enum FEFH L D% 1 5IBHHERDHETT S,

%2 SIEUBHNIERA N0 V=R T, ZHATRY] - HHTOXFH, HHTDS —7r VA, F—/fEDRT
D2ERXTINDY =T VA, HE2VEAFEHEOY Yy Y F (Fl: &) 2FETEE T, KED 2 HloA+ 7
¥ a YT FIBEUANMEEDEZEID Y TEI N TEET, AiD 2 004 7> a TR, 1 2OHBEEMLT
W BHOE HBIICEI D YT 3 (BOBBERIEE T 21213, start 5IEEHEAL £3). Enum 2> HIRE L 72HT
LW IAMRENE T, F0ZUE. LD Animal NOEID Y TELT L FfiT3:

>>> class Animal (Enum) :

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

0 TldH “1“ 2F 7 4 FDOEIBES L T2 EIX. 0 PEMAMEY LTlE False THDH. 77 +/L b DFIZE X
UN=IEFTART True iMliZN B X5 T 2720 TH 5,

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 a utility

13




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__)

g

f==4
=

module 35 2 6L WG, Enum [EZDRICHIRE T ER WD, H LW Enum X > N—Id unpickle
b TERLSZDET;, 7 —%Y —ADAWVWE ZATREXE S0, pickle (LIFERICRD £5,

B LW pickle 7B FainN— a v 4 TR —HORIITIBWT, pickle 257 5 R Z2FHRT 5 72D DEGATDRE
12 __qualname__ ZZMRLE T, HlZIX, Z2D7 F7ANT 0 =L RXa—THAD Y 5 X SomeData P THIHAHE
CTBIBLTOLIICHEELET:

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

FERBHSUIULT DL 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 Y N—, ZHHFTIAH < TRY) SN CFH (EIFFHTSHEEDRWED 1 2 58HE D
£9):

['RED GREEN BLUE' | 'RED,GREEN,BLUE' | 'RED, GREEN, BLUE' J

FRRBAHIDOA T LR TIREDTEXT:

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

F73 (B, ) ORT DAL FL— X THIEETE £ T

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

FRET Y THIEETEE T

14



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

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

o type: FILWHIEER Y 5 20123 v 7 R4 >3 B8,

o start I BETZFEINLHBECH Y Y PGS 5% 5,

N— gy 3.5 TEH: start 5I1BDEIMENFE L=,

12 R&E5EE
12.1 IntEnum

XT3 1 DHD Enum OIRETH D, int OF 7275 ATHH D 3, IntEnum DX I N— 3B L
B TEE T ABWKES ., BRIZEBHEYIZEAES LTHHEBETEF 3

T

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

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

>>> Shape == 1

False

>>> Shape.CIRCLE ==

True

>>> Shape.CIRCLE == Request.POST

True

7L, 205 HEFHED Enum FIFER L I TE FEA:

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

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

(KDR=12HE <)

15




(AIDR=I 25 DfE X))
>>> Shape.CIRCLE == Color.RED

False

IntEnum OEIZMO R TIEERO X5 IR V7!

>>> int(Shape.CIRCLE)

1

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

>>> [i for i in range(Shape.SQUARE)]
[0, 11

12.2 StrEnum

Bt T3 2 O0HD Enum OIRERIS /2, str OV T 75X THHH F£F, StrEnum DX U N—{1F, XF
Fle B TEET; IBHIED L. BRIZXFIFNERY S LTHHITEF T,

Added in version 3.11.
12.3 IntFlag
XD Enum DIRER IntFlag . int #REI 722 LTWE T, EWE, IntFlag DX Y AN—% Vv MEK

F (&amp;, |, 7, ~) Zffio THAGDE LI, ZOMRD IntFlag X Y N—ITK 2 Z L TF, IntEnum & [[E,
IntFlag DX Y N—bFHKTH D, int BFHINZ L A THNIL I THEZ LT,

AR

IntFlag X Y N—iZH LTy MERMADEARERZ LTS, ZOHRIE IntFlag X Y N—TI37%< &
DET,

vy MEAEEOMED IntFlag & U TRIEREREDS S, fHIX IntFlag X Y N—TIdR< R D £73,
L {13 FlagBoundary ZZM L T 72X\,

i\&l

Added in version 3.6.
N—Yar 311 TEH.

IntFlag 7 7 A DHi:

>>> from enum import IntFlag
>>> class Perm(IntFlag):
(RD<R=212%i<)

16



(AIDR=I 5 DREE)

R =
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

HAGDEICHHETZN TN ET:

>>> 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>

R
HAEDRICHAHZ DT b DIITA VT REAREINET, TAVTRBA T —Ya YHIZRFRINE
HAD, HICLZMRTIHEN ST T,

N— 3 3.11 TEH.

IntFlag ¥ Enum O % 5 1 DOHEZEIREBEWIR, 77 7DPRESNTVWRY ([HX 0 TH D) HE. COEMBEL
L TOFHiilE False 12725 Z 2 T3

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

False

IntFlag X > N—% int OV T 5 ATH 27D, TNHHAEDLDEL N TEET (/272U IntFlag &
TRBRLRZAREMED DD £9) -

17




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

>>> Perm.X + 8
9

AR

BEDHEETF “~“ X, BICIEDEEZFFD:class: IntFlag X ¥ N— %ZiRT:

True

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

IntFlag X U N—3IREUH T2 HTE X

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

Added in version 3.11.

12.4 Flag

REDOIRERNX Flag T3, IntFlag &[HEFRIC, Flag X U N—=d by MEET (&, |, 7, ~) Zffio THAG DY
HNEF, LU IntFlag LI3EWV, O YD Flag FI8i § int & dfHAGOERD, HELAD TEEE
Ao HEBEZIEET A2 BARETTH, fHX LT auto 2#\, Flag IGHYIREEEIXE 2 Z e AHIRIAT
WET,

Added in version 3.6.

IntFlag L [AIBRIC, Flag X Y N—DFfHAEGDENED 7 7 7 HRE SN TORWIKEBICR o 7258, Z DEBHE
¥ LT False ¥ D £5:

>>> 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 71E 2 DREF (1, 2, 4,8, ...) OEEHFONETIN, 77 7 OMAEDEEZSERD FHA:
18




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

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

77 VHRESNTWARW? RBICHHTZ (T TH, ZOAEBERZEDD $HA:

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

Added in version 3.11.

AR

FEAEDH LWnwa— FTiE, Enum & Flag 2V <HERINE T, £W0W5 DX, IntEnum & IntFlag (& (¥
e T &, o THEBANICIL ORI fR7ZFIZETL L HEEC T E T L % 5 T 2T & D) FIZEH o KGR Y 22K R
KT 555 TF, IntEnum & IntFlag lX, Enum % Flag TIE LF L WL BRWEEDAIIZHES RETTF; fi
ZIR. BEEBZYENTEEMZ 2 20, Mo X7 L OMEERMEZF B VWE ETT,
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12.5 £0fth

IntEnum (X enum £ 2 — L O—HFTTH, BEIMTOHEED 2 THMHEIITRZIET:

class IntEnum(int, Enum):

pass

T & S BAIERIOIRE R EFET 2 HIEEBNALET; 21X, FloatEnum X int TWE# < float T
BEIERDDTT,

W DD L—)L:

1.

AR

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

the IntEnum example above.

BESEHIY 727 7 ZLAIRE TR T UXWIT £ A, BIZIE, bool & range 3% 727 7 LT ELW
e, HESE DL Enum fFRIHC T 7 — 3L L 5,

Enum DX Y N—FEART —ZBUTHHNEEAL, BIOF -8 (21X, Eofld int) LEEX
BETLEI &, TRTDRXIYN—DEIZZ DT — XTI SRR £, TOHlRIZ, XY v F
DEMT 272F D, D7 —ZBEEE L L WEBIITEH S EE A

o7 — %M L ME SIS, value BIEE. 722 2B TH D HTH 5 ¥ HEAFT R TH, FIHAR
YA-HEY LTS ALTRBD EHA

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

%-HADEN: %s B %r 3N ZN Enum 772D __str__ () BXUY __repr__ () ZMUFHLZE
3 Zoftoa—F (IntEnum @ %i % %h 728) BAERDO X - a3 T — 28 LTHw
i\j—o

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

IntEnum . IntFlag . StrEnum &, BIFOEHDO Fu vy 74 VB LTRSS TWE D, Z2hb
D:meth:  str = XY v R iE, #6007 —&ZBDmeth:  str XV v R IiZVEy hENTW3,
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13 new () ¥ __init_ () ODEBELSZESANETH

_new__Q) 3 Enum X Y N—DEEDEEZHAX A ALV ZRLHAHALET, tMOLEZMZ 255,
_new__(O ¥ __init__O) OE¥BLZHHTLINE. __init__O DHHLEELWVWTL x 9,

Bl ZE, BEOEZI A5 7 RIETH, 20FD 12T 2HEE LTHEWZWEEIEIRD LT L ET:

>>> class Coordinate(bytes, Enum):

wmn

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

g

==}
=

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=R

__dunder__ HDYR—F

_ 3B AAAERH D, member_name:member ZER & T AIEFME~ Y VY /T, ZHIEZ I RT
D AHFFFRET T,

__members_

new__ Q) M. BLEBEBEINTWEGA, FIBERIDOX U AN—BER L, BLET; ZOX Y N— D _value_ %

YICBRETZ2DHIFEICIVEZITT, VWolkABTOX U N=MERENZ . ZhLIE __new__() 3ffibh
A
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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 1list 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

AR
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

seen.

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

Pythono 2 / Python 3 D2 — FORBZE D 23 §T57DIT _order_ EHZRMTEE T, EEOTIEED
IEFF » BB L CT—B L TRITIEZ S — 2 EH L 3

>>> 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']

AR

Python 2 ® 2 — R Tld _order_ BMIXERIENTEHKINIFHATLES 2D, HETT,
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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 > /\—#!

BIZBRIX O N—=3ZF DHNE T 5 2D A VAR A THYD, #HF X EnumClass.member ¥ LT7 7RI NZE
T AN X N— L L, X n— DFTE. BY/methods BEIEL TW2 7 5 R & ORI OMEZE %
57012, KXFOAFZMS Z e 2L 3,

N—Ya v 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(z, base=10) -> integer
example = '11', 16 # so z='11"' and base=16

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

17

Enum 7 5 R AXAVN—DEBIE

(int, str 2D X 572) JF Enum B HE X ETz enum 7 7 A&, ZOEEINTBOHERANHE - T X L %
T, ZITRVEEIE. B TOX Y N—=X True LFHliENFE T, X Y N—DEIKTFE ST 2HE D enum D E(AH
FHEZA TS IE. 77RO a— FEEMLTL I

def __bool__(self):

return bool(self.value)

7L — 27 Enum 7 7 A% True & L CEHliE N E 3,
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AV w R{FED Enum 75X

enum Y77 7 ZIBMDRAY v REE X756, %BIBD Planct 77 AD X112, ZDXYV v FlEX =D
dir() KFRENF TN, 772D dir() KEFREINFHA:

>>> dir(Planet)

["EARTH', 'JUPITER', 'MARS', 'MERCURY', 'NEPTUNE', 'SATURN', 'URANUS', 'VENUS', '__class__', '__
<doc__"', '__members__', '__module__"']

>>> dir(Planet.EARTH)

['__class__', '__doc__', '__module__', 'mass', 'mame', 'radius', 'surface_gravity', 'value'l]

Flag DAY N—DiHEDHE

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

il LTUTOR=Ry v 2FHLET:

>>> class Color(IntFlag):

BLACK = 0
RED = 1

GREEN = 2
BLUE = 4

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

the following are true:
o« =ty D7 I ZRIERIETT

« HELY IR0 Y FTDTIFTEIAYTATY
24




o RIBMHETIIERED 7 7 7 DAHEHENET:

>>> 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 ZEIDBENT Z D0 TIE. ZDRA U AN—DEAHID LA EREINET:

>>> (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>

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

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

o AUN=YyT/AUE OF 2y TR, EXP0DT7 7 73FEICEENZ DL LTRbIET:

>>> Color .BLACK in Color.WHITE

True

FHHNTIE, — D75 708y MM D7 7 72EENZHEDHA, True BHRENET:

>>> Color.PURPLE in Color.WHITE

True

(SR XS

25



(AIDR=I 25 DfE X))
>>> 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 --> HERLMEDHEE S NGB e RESHE 2
o CONFORM --> fE&7e 'y b 23T 5
o BEJECT --> 757 DRAT—XAZRV, IFESNIHZROEHD int £ D X5,
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.0Options for an example of when KEEP is needed).

14 Enum & Flag I3 5ESDH ?

Enum % Enum JRAEZ T RARZENLEDA Y ARV A (A N=) W DEZL ODUIHEICHER KT H AR LARY
TR %FoTWVWET,

14.1 Enum 235X

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 1ist(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).

26



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—IZOWTHRSHEEKFEVDIZ, ZNOBT TN THE WS Z LT, EnunType I3 enum 7

FAEBEER L. XUN=ZER L. FILWA Y AX Y ADPER I N TOWROWHE S P 2R T 5 720I1I2BHFD
XUN— A VAR VAR T EBETHARXRL __new__ () ZBIMLET,

14.4 Flag X>/)\—

77 DR N=F, Flag 7 7 AL [ARRICKIENIE ST 2 Z 2D TE, EHDOX U AN—DHMNBRINET, HlZiF

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

(BLACK . PURPLE . WHITE ZFTRINZ VI L ITHER,)

T2 TDRIN—ZRESEL e, BOETIELLS, MIST 2 EDHEIRENET:

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

TSTDRAYN—F, FADED 2 OREFDOEOBUSHIGT 5 length 2HbH 5, Hl2i3:

>>> len(Color.PURPLE)
2

15 Enum 2w 27wy

Enum, IntEnum, StrEnum, Flag, IntFlag ZARD KA E HNN—F 2 FTRINETH, ZOTRTEHN—
TETWVWEDHITIEDIDERA, 22T, ZOFFE, HEZWVIIMEDFIEEIZELHlE LTHZ S, xR XA
TOFNER BN L E T,
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15.1 {EDQ&EBE
Z L OB T, FIBEROEBROEAMAPIEIRICENERA, TDOXA TOBEMEYIERZEFRT 2 HEFNLD
PHHET:

o {HIZ auto £ YRRV AZHHT 3

o ¥ LT object £ Y ARV RA%EMHHT 3

fHe LT s8I 2 RS %

o HX LTI NEMHAL, HMED __new__ ) ZHFHALTX L% int ETE XX 3

CNHDEDNERM > TH L —HF -1 LT, HEFEETIEIRL, OX I AN—DFESDIRDEL 25 2 HEH
LISy X N—D3E, HIFR, WNEZDBMTAD VS e 2REET,

auto ZfES

auto 25 RO LSk ) £9:

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

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

object Z{E>S

object 25 XD X HTixH %3

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

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

Fio, ZHAUIENT __repr__ ) 2EZ/1LK B35 —RDRWHITHH D F3:

>>> class Color(Enum) :
RED = object()
GREEN = object()
BLUE = object()
(RDR=D12Hi L)
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(AIDR=I 5 DREE)
def __repr__(self):

return "</s./s>" 9, (self.__class__.__name__, self._name_)

>>> Color.GREEN
<Color.GREEN>

FRERX F I fE S

fHEY LTXFHNE[MES XD LS 1Tk 5

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

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

MED __new_ () EZFES

HEICTHEBSZIRS __new__ O 2FESROLSITRDFET:

>>> 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 DJEWARTHS I2IX, ¥/ =F v T *args ZEMULET:

>>> 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
(RDR=212Hi <)
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(AIDR=I 5 DREE)

return obj

AutoNumber %252 &, BIMOFIHEROKZ Z2MED __init__ BET T,

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

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

>>> Swatch.SEA_GREEN.pantone
'1246"

>>> Swatch.BLEACHED_CORAL.pantone

'unknown'

AR

_new__Q) XV vy FPERINTVIUL, Enum FEDIERFHICHEHA XN E T, 24U Enum @ __new__()
CEEHZON. 7 IAPMEREINBROMFEOFRS TERICHEHINE TS,

i34

==
[=]

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 #N—R 2 LRV, @H D Enum OFESM (OFZER L HERTERWARY) OFET, X N—
ZIEFAHT T & 25 %8C T

>>> class OrderedEnum(Enum) :
def __ge__(self, other):
if self. _class__ is other.__class__:
return self.value >= other.value
return NotImplemented
(RDR=I1ZH5E< )
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def

def

def

__gt__(self, other):

if self. _class__ is other.__class__
return self.value > other.value

return NotImplemented

__le__(self, other):

if self._ _class__ is other.__class__
return self.value <= other.value

return NotImplemented

__1t__(self, other):

if self._ _class__ is other._ _class__
return self.value < other.value

return NotImplemented

>>> class Grade(OrderedEnum) :

A =

MmO Q W
]

>>> Grade.C

True

5

=N W o

< Grade.A

(AIDR=I 5 DREE)

15.3 DuplicateFreeEnum

EVEETEZA U AN=DDHIHBEIT. TAVTRAZERT20TIRRS I —2RESEET:

>>> 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"

% (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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AR

ZAUE Enum ICHIZAZEMNCT 2D L AERIEZ HODBIMREEZBI RS 72008 727 5 21L&

Blcd, HICHIBERINC LW R S, unique() 7aAL—X—%2FHLTITA £,

15.4 Planet

_new__Q) ® __init__ () PERINTWVWBHE, FIERX O AN—DHEIZINLEDXY v RIZEXNET:

>>> 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, 2.5559¢e7)
NEPTUNE = (1.024e+26, 2.4746e7)

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

15.5 TimePeriod

_ignore_ BIOMHAEOY > ST

>>> 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

32

(RDR=212Hi <)




(AIDR=I 5 DREE)
>>> 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 DY T U5 X%

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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