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14.2 Flag 7 Z & . o 0 e 27
143 Enum X UoN— (A YRR VRA) o i vt e e 27
14.4 Flag X 2oN— o e e e 27
15 Enum w9 7Twvo 27
15.1 fHOEWE . . . 28
15.2 OrderedEnum . . . . . . . . . L e e e e e e e e 30
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16 EnumType DY TS5 X%ES 33

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

FIERID X > N3 Z OFRT720T 2 & T8 name Z2Hfo TWET:

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

L&D, HDDDEN value DH D 3

>>> Weekday.WEDNESDAY .value
3

ZLDEBCHEEZLATEMEORT L LTOAES D LIZRZ D, Python DAIFEZIRZ BN EBEINTS L
BTEFT, HlZIE, datetime.date ITIFMEHZIET X Y v FIZ weekday() ¥ isoweekday() D 2D03DH
DET, BWE, —HEO2S56FET, 32— HRE 12O TETHRIEZIEL T, HRLEBLETZEALDA Y v
FOZEZFHEE L TE L b DI, Weekday FIBHNCA Y v FEBIMTS I LT, date { VRAX VR oM
HEHHL, 20Uy F T 5 enum X O N—%RT IR TEET:

Q@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

SER7L Weekday enum 1EZ D X 512D £



>>> 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,

Z D Weekday FIFANE, ZHAH 1 DORHEMNEL T55GIFENTOETH, BHRLERGEIL ST
Lx52? 1 BEORFEZLHRT 2EBEMERLTOT, list WL BRWIGE, HOR O Enum % {#H
THIENTEET:

>>> 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,

TLA D Weekday FIETEFIL X512, 1 DOBEHRERHOZ LN TEET:

>>> 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>

BIZER X >N — D name D value DR ELIGE:

>>> 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]

ZDfHIE _generate_next_value_() IZ&L > TEIXN, ZOHBIIA—N—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 Ordinall

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

O IR

_generate_next_value_() XYV v RIFMD A N—K D JHENTERINIZDELRDH D £3,

5457L—>3>

FIERDRX v N—D A4 7L — M3 ZYR—F L TOVERA:

>>> 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 1) 7 ATH? Shape.ALIAS_FOR_SQUARE ¥ “Weckday. WEEKEND® FERENTWRWI L IZHEREL
TLEEW,

kBN __members__ EFHAH LERHT, HFEZHEEF L2, MNIET2HR1EFIEHX O AN—DT vy BV T
T ZHIEAIBDED, FIEINTZITXRTOLHETBA>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'

AIRFEINTVEZPDL—VIERDEBHTT, LHEHEKED 1 HO7 ¥ X—2a7 OHANIFIHEEIC XD
TREINTWE D, HHTEEEA, FIBUANTERI N ZDOMTRTOLHENX. ZDFIFERD X > oN—
YUCHATEET, BkAY v F (L_str__0O, __add__Q BE) &, AV REALFRZ Y 7& (i
). _ignore_ ICRIHEX N TV 2 EHAIXHISN T,

i

HEECHZEET __new__ (O BXF/FEE __init__ ) ZERLTWBIHE, FIERX O AN—15 2507
flHIX, ZNH6DX Yy FIZEINE T, HllcoWTIX Planet 2L TLEEW,

O IR

_new__ () XYy FRREEINTVIE, Enum HEOERKFICHEH XN ET; 240 Enum O
ev__ ) rEEHION, FIRAPERSINTROBMEFEORS EIUFICHER I E T, FFMiX
o new ()& __init () DEEBEFESINREDN 2L TIEZ 0,

8 Enum D179 5 X{bDFIR

LW Enum 7 7 A& R—ZAD enum 7 7 A% 1D, BRF—L8% 1D, HHD object R—ZADI v
DAL YT FADHFRENE T, TNHDR—R2 F7 ZADEFIFRDED TS

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

pass

BRI DY 727 5 ZADVEBIEZE DFNIERNI R U N=P—DH ERINTORVWEEDATRIET, EoTLH
TSN EEA:

>>> class MoreColor(Color):

PINK = 17

Traceback (most recent call last):

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

IR D &5 G EI3frEhn g g

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

(RDR—=V ki)

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,

FIER 7 52D __reduce_ex__() ZEFKT S Z T, FBEHD X A D X 51T pickle {b=° unpickle b
ENBPEEETEET, T 741 FOFERHEIC K > TTIH, EHERERFOFFANIZATCEIZ 2
PR LNERA:

>>> 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 LATEET, IR OB APT 22t L Tu k¥

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,

52 BIBURFIERIRX VN=FD Y —R TT, ZHTRY] S 2HHTOXFH, AFio>—7r v A, ¥—/fHO
R7D2BREATNDY =7 VA, HEZVEAAICHEDO~y Y7 (B 8E) 2IEETE2%3, &EO 2 [
DT a r TR, FIBHEAMIEOEEREIDYTEZIeNTEET, WD 200F > a Tk, 1 OWHE
DML TO L B2 BEIRNCEI D B TE S GloBMEZIEES 51213, start 5I8ZHHL $9), Enun
POIRELZH LV FZAPREINE T, VIR IUE, EEEO Animal ANO#EI D Y CTIIA R e FfiT 3

>>> class Animal (Enum) :

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

0 Tl “1“ %277 L N OBRE S T2HEIX, 0 PEBMEE LTI False THDH, T 7 41+ DF
ZEXUN—ZTART True iHliZN3 £S5 T572DTH 5,

FEBE API 12X % Enum O pickle bk, ZDFIERBEDEY 2 — LV TEREINrEROTHTDIc7
L— A ARy 7 DFIEDFHMBEDNLDT, Py F 122 IeHhHDET BIRIEHOES 2 —1D
2—7 4 V7 4 BBEMES LKL £3 L. IronPython % Jython TIX5 FL WEFHA), MRIAKIE. IR
DESICEY 2 —VHZIRINTHEES 5 T

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

=
=08

module 35 2 5N WEE Enum 132D RICHPVE T E R W2, H LW Enum X ¥ N—I3 unpickle
{ETERLARDET, 25 —% Y —ZADAVE A TREXB S0, pickle {LIFENZHRD £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:

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

14




FERBHESNIUATD L5123 %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—, ZBHE I D V< TRY) ST (EIEFHTIREDS R VIR D 1 2544
D EF):

"RED GREEN BLUE' | 'RED,GREEN,BLUE' | 'RED, GREEN, BLUE'

FBAHTDA T L — X THEDTEXT:

‘['RED', '"GREEN', 'BLUE']

Tl (BET, ) ORT DA FL— R THISETEZ T

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

FREY Y THIEETEE T

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

o module: HL W enum 7 7 ADET ZEY 2 —LOHFITT,

e qualname: FL W enum 27 7 ADET BES 2 —IILDFFATTT,
o type: FILWHIEERL Y S5 20123 v 7 24 V3 B,

o start I BRI TESNIZGEITHY > P ZHET 2 &5,

N—a v 3.5 TEH: start 3IEDPBMENE LT,

12 r&E5=5
12.1 IntEnum

BtXh T3 1 DHD Enum DIRERITH D, int OV 775X THH D 3, IntEnum DX 2 oN— (3%
Bl TE 3, I5ICES &, BR2BHEIEALYS LTHIEBTEFET:

15



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

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

>>> Shape ==
False
>>> Shape.CIRCLE

Il
1]
-

True

>>> Shape.CIRCLE

Request .POST

True

7L, 25 HIFHED Enum FIZER L 3T E FEA:

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

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

>>> Shape.CIRCLE == Color.RED

False

IntEnum OEIZMEOHBETIEERO L5 ICR2 TV F T

>>> int (Shape.CIRCLE)

1

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

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

12.2 StrEnum

BN TWS 2 O0HD Enum DIRERS /2, str DB T 757 ATHH D 3, StrEnum DX U N—F, X
FHCHETEE T, IHICED L, BRaXFIFERY S LTHIITEE T,

Added in version 3.11.

16



12.3 IntFlag

XD Enum OJRAEM IntFlag . int ZHEEI I AL LTVWET, EWE, IntFlag DX Y N—% v MH
HF (&amp;, |, 7, ~) Zffio THAGDE LI, ZOHRD IntFlag X ¥ N—I1TK 35 Z & T3, IntEnum &
[Fkk. IntFlag DX Y N—bHHTHD, int BHHINZ L ZATHIIL ZTHHERZET,

O IR

SRS S

F, # L <X FlagBoundary ZZH L T 72X\,

IntFlag X Y N—IZW LTy MEAEMAO L AREREZ LTS, ZOMRIE IntFlag X ¥ N—TI37%

vy MEAEE ORI R IntFlag £ U TAREREREDSHE. fHIX IntFlag X Y N—TldHR< A& D %

Added in version 3.6.
N— g 311 TEH.

IntFlag 7 7 A DH:

>>> 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

HAGDEICHHEZN TN ET:

>>> class Perm(IntFlag):

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

>>> Perm.RWX
<Perm.RWX: 7>

>>> ~Perm.RWX

17
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(RIDR=I D5 DR E)
<Perm: 0>
>>> Perm(7)

<Perm.RWX: 7>

0 iR
MHABDOREIWEH EDF D DIETA VT RAEAREINET, TAVTREFATL— 3 VHAIZIEERRE
NFEBAN, HIZXIZMBTIHRANINE T,

N—Y a3y 311 TEH.

IntFlag & Enum O % 5 1 DOHEEREW, 77 7R ESINTVRY (B0 THZ) HE. T OEMBE
¥ L COFMAE False 12725 Z 2 T3

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

False

IntFlag X ¥ N—3% int DY T 7 5 A TH L7, ZN6 LHlAEDLDEL N TEXT (722 L. IntFlag
BT 2 5 FREER DD $9) -

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

>>> Perm.X + 8

9
o
0 iR
BEDHEATF ~ X, BICIEDEZFFD IntFlag X > N— ZiRT:
>>> (~Perm.X).value == (Perm.R|Perm.W).value ==
True
Y,

IntFlag X Y N—ZREWHE T2 HTE X

>>> 1ist (RW)

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

Added in version 3.11.
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12.4 Flag

RBEOIRERNZ Flag T¥, IntFlag L[FAFRIC, Flag X ¥ N—d by MNERT (&, |, 7, ~) 2o THAS
bELNET, LA L IntFlag IXEWV, DX D Flag 5128y & int & dfASDOERZD, HEELAZD
TEFHA, HEEEEET 2L bARETT AL L LT auto 2\, Flag WHUIREEZEIEZ L
PHREINTVWETS,

Added in version 3.6.

IntFlag L [FAIBEIC, Flag X Y N—DHAEOEDBED T 7 7 RESNTOWIRWIREICR o5&, ZOHE
L LT OFHEI False 72D £9:

>>> 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 52703 2 DREFE (1, 2,4, 8, ...) DEZREOXRNETIN, 77 7DMAEDEREZS B2 FEA:

N

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

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

77 VHRESNTWARW? RBICHET 2T TH, ZOAEBEEZEDD $HA:

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

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

(RDR=V1ZHiEL)
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(RIDR=I D5 DR E)

False

Flag X U N—IIRBNHT 22 TEET:

>>> purple = Color.RED | Color.BLUE
>>> list(purple)
[<Color.RED: 1>, <Color.BLUE: 2>]

Added in version 3.11.

O IR

FEALEDH LI — FTIE, Enum & Flag 2R #HRRE A E T, £ W5 DIid. IntEnum & IntFlag 1
(BRI T &, o THERBAICMID MEBEMRZZFIZERL L LEBCCTE T L £ 5 2 &I & D) FIZER 0 BRI
BRI T 5025 TF, IntEnum & IntFlag &, Enum % Flag T EF L WHARWBEDAIIMHE S N
ETT; IR, BREREYIFERNTEERR 2 20, MO AT A OMEERNE 2R/ &
T

12.5 Zofth

IntEnum (¥ enum £ 2 — L D—ETTH, BHTOELED 2 THMHEIITRAET:

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

pass

Z 2T &5 RINBEROIRE L EET 2 HEZHNLET; HlZIX. FloatEnum (¥ int Tl < float
THEZEZHDTT,

WL DD IL—)L:

1. Enum O 727 S 2AZ2EN T2 &, HEIELE 7T -2, HEZ S XD KT Enum 7 5 2ABH &
DARICRER LR ITHUE R D £¥ A (i IntEnum OfFl% SIR),

2. HESE 2R8IV 77 7 RMEATRE TR IFAUIWIT EE A, BRI bool ¥ range 3% 727 5 AL TE
Wiz, BE5XE 5L Enum fERFHCZ S —DREL FT,

3. Enum DX Y N—ZEART = EZBTHNFEAD, BT — 28 (Flz1F. Loflo int) LHEE
SETLEI &, TRTDOAUN—DEZZEDT - TR ITNIL 622D 5, ZOHIRIE, X
Yy FOBMT 27230, o7 —2ME2EE L AWESIEH SN EE A

4. D7 — 2B EE I NG, value BIEIR, 728 AFMTH HEMTD 2 L HEDBTA TS, FI%E
BXAN—HEELTIE RALCTREHD EFEA

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

6. - HTRDOEFER: s BEXUL %r 32N ZFN Enum 75 RAD __str__ () BLU __repr__O ZMUHL
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57 Z2ofioa—F (IntEnum @ %i % %h 728) BHFEHDOX o N—2BEI N7 — &8 LT
PNET,

7. 77—y MEAXFHY 7, str.format(), BELY format() Zenum @ __str__() XV v
FEfVET,

O IR

IntEnum . IntFlag . StrEnum &, BEFOEHD Fuy 71 VE#E LTEFEATWE -0, Zhb
D __str__ () AVy FiE, ZhoD7—28D __str__ () XV Rty bEhTW3S,

13 _new__ () & __init__ () DEELZESAREH

_new__Q) X Enum X O AN—DEFEDEEH ZAZXTA A L7z ZCHHALET, MOZEEE2IMZ 2545,
_new__QO) ¥ __init__ O OEBELZHAHTEHIE. __init__ O OABLEELWTL &k 5,

Bz, EEOMEE YR T 7 XIETH, Z2OHD 1 DT 2EE LTHVWEZWERIEIRD I SICLET:

>>> class Coordinate(bytes, Enum):

mmnn

Coordinate with binary codes that can be indexred by the int code.
nwmn
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

A

g

==}
[=]

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

the data type directly.
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13.1 #@H V=R

__dunder__ HDYR—F
__members__ IFHAAAEHD, member namemember ZEZE YL T 3IHFENE~vy ¥ TT, IV S
A TDARAHREETT,

_mnew__QO) M, BLIBEXINRTWEES, FIBERIOX U N—FERK L, BLET; ZOX 2 NN— D _value_
PEUNCERETADIIEFICEIVWEZITT, WoZZAEZTDX Y N=MERK B, 2Nl __new__ (O
FEHLNLEEA,

_sunder_ ZDHYR—F

e _name_-- XU N—%

e _value_-- XY N—ODfH; __new__ THRETEZFT

_missing_() - ERRMN2SRP o7 TIHONLZMKREE A —N—F 4 FENTWVWE I RD
DX

_ignore_ - ZHIO VU X FT, list LK IE str TT, ZOHAFDERIIRX VN—ADEEMNTHN
T, BT 7 AL SHIRINE T,

o _generate_next_value_() -- FIZAID X ¥ N— DY R EEZEIG T 201 Hbh s, A—nN—3F
A FENET,

e _add_alias_() - BEFORXA Y NR—DIZA V7 ZA2 LTH LWARIZIMAE T,

e _add_value_alias_() - BEFOX U N—DIA V7R LTHLWEEIMZ £, Hd MultiVal-
weEnum 2L TLZE W,

0 IR

FHED Enun 2 5 ADBE, ROML LTRRSNZ O, ERS NRKOMHIC 1 2MA TS O
<7,

Flag 7 7 AT, RIGEENZHEIZ. ROBRKD 2 DXNEFL LD 7,

N—=Ta Yy 3.13 TEHE: EHION—2 a Y TIEIERRKDETE LR RRICERINEEZH > T E
L7,

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_

Pythono 2 / Python 3 @2 — FORAZED T FT2%DIC _order_ EMEZHRMUTEET, EEDFIZE
EDNERFE L L T L TR — 23X H L 9
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>>> 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']

O IR

Python 2 ® 2 — FTlX _order_ EBMIXERIEILERINIFNMEATLE S 20, BETT,

__Private___names
Private names (¥R X VN 12IFEfxh T, @EOELEE LD 3,

N— a3 3.11 TEH.

Enum X > /\—32!

BB O N—13Z DHNER 7 52D A4 Y ARV A TH Y, BHIX EnumClass.member ¥ LT7 7 A&
T, IRETEN A N— UL, Xy N— OHHETE. B /methods DSIEEL T3 27 5 X & DARTOMEZE
ZHET B/, KXFOLFTZRMS Z e 2R HEEEL %5

N—¥ g 3.5 TEHE.
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
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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

EnumType X X2 Z A&, __contains__(). __dir__Q. __iter__() BXUEHENLR T 5 ATIIRKT %5
Enum 7 7 XA TIIENEST 2 ZDMHD X Y » ¥ (1ist(Color) X° some_enum_var in Color 72Y¥) ZEfEZHF
> TR L ¥ 3, EnumType {FHAAM7R Enum 7 F AD I EXERAY v F (
_str__ O BXUY __repr__O) PIELWVWZ 2 EBEEZFFo TRAEL £,

new__(). __getnewargs__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\— (1 Y XAV R)

enum X Y N—={ZDOWTHRD BHIKFENDIX, 2068 YN Y THB WD Z & TT, EnunType I enum
AR EEHR L, X N=ZER L. HiLnA YRR ZADBERSI N TRV E S 2R T 57912
BEFDRA YN Y AR VAT ERTHARZ L __new__() ZBMLET,

14.4 Flag X>/)\—

757 DX YN=IZ, Flag 7 7 AL ARRICKIBIUHE T 2 Z e B TE, ERDOX U N—DABEREINET, f
ZAE:

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

(BLACK . PURPLE . WHITE ZFREI NV B ITHER,)

TITDAYN—ZREESED ., ADETIRRL, MST 2 IEQEIESNET:

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

77T DA YN=F, ENREL 2 DXREFROMEOBUTHIGT 2 length ZHibH T3, Hil 213:

>>> len(Color.PURPLE)
2

15 Enum 2v 2o 7wvo

Enum, IntEnum, StrEnum, Flag, IntFlag I 3H@EOKEDZ A NN—F 2 L PREINETH, ZOITXRTeh
N—TETWVWEIDITEDHDETA, ZITE, Z0FEEFE, HE2VIEIHBEOTIERZELHle ULTHZ 5.
KR4 7a 24 TOHNERZREN L ET,
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15.1 {EDERE

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

o fHIC auto £ Y ARV ZEMEHT 3

o X LT object £ Y ARV A%RMHT

o fHE LTSI 2 EHT 2

o HXLTXI AV ZMHL, MED __new__() ZMHALTX L% int [ECEZHRZ S

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...>>

F/2. ZHUIESDT __repr__ () 2FZXLBRE275r—ADRWIIT I H D ET

>>> class Color (Enum):
RED = object()
GREEN = object()
BLUE = object()
def __repr__(self):
return "</s./s>" % (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'>

MB®D __new__() EES
HETESZIES __new__ ) S 2RO LS5 12kD F3:

>>> 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'

O IR

_mnew__ () XV vy RRERIN TR, Enum FBESOEMARKFICHEH N E S, ZlE Enum ©
_new__() CEE#ZI LN, I IAPMERSINBROBFORS TERICHEHAINETS,

A

D

==}
=

Do not call super().__new__(Q), 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 ZRX—Z & LRV, BE D Enum OARESREM (MOFIZER Y IR T X 0WARY) OFEET, AV
N—Z BRI T & 252 A 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

(RDR—IHE<)
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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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O IR

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

_new__Q) ® __init__ ) PERINTVWBEEHE, FIEHX U AN—DHEIEINLDXY v RIZEINET:

>>> 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
(RDR—=12Hi L)

32




(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

_ignore_ BIEOMHRAGTIEDOY > 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' % 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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