558 HOWTO

J—2X 3.12.4

Guido van Rossum and the Python development team

7 8 03, 2024

Bx
1 FIBRXAN—-BELUVENSDBEAND OIS LT IR 6
2 FIER XY N—CEDEE 6
3 EESFITOEN—ETH S - L DHERR 7
4 BOEBREZED 7
5 17L—>3> 8
6 Jid:3n 9
7 FIBBTHINZIAN—CEM 10
8 Enum QY70 S 2L DHIRE 11
9 F—=RIZADYR—F 12
10 Pickle 1t 12
11 BEEL API 13
12 RS EEE 15
12.1 IntEnum . . . . . o e e e e e 15
12,2 StrEnum . . . . e e e e 16
12.3 ImtFlag . . . . . o o e e 16
124 Flag . . . o o o e e 18
12,5  ZOM 19
13 _new__Q) ¥ __init__() DEBESEZFESRED 20

1



131 HIDIOEL o 21

14 Enum & Flag I3FESESDH? 26
14.1 Enum 7 7R . L e e e e e e 26
14.2 Flag 7 7R . . o e e e e e e e e 26
143 Enum X 2oN— (A VAKXV R) . L0 e e e 26
14.4 Flag X 2oN— e e e 26

15 Enum v o 7wy 27
15.1 MEDERE . o 27
15.2 OrderedEnum . . . . . . . . . . e e e e 30
15.3 DuplicateFreeEnum . . . . . . . ..o oL 30
15.4 Planet . . . . . . e e e e e e e e 31
15.5 TimePeriod . . . . . . o . e e e e 32

16 EnumType DY TS X%ZE3 32

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,

FER: Enum X 2 AN—FKCFINCT?




FIBEANIER R T -DIFb 720, £/ mixin 77 AD XY v RR@EMN L OZRTOEEO B EZ [k 2
J=, X2l UPPER._CASE QO&RiTZ{# S Z e 55i RN TBD, HlTh oA VERAVET,

FIEROWEIC L o Te XUANOHEBEELBEL Z5 TRWEERDH D T, WITNLDBHETH, ZOMHEIIN
JBFT 2R ANEEUGT 5DITHZET:

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

TEDED, XD repr() BHIEROLHT, X ADHHT, FLTHEEERLET, XD str() 13512
BDHHETE X Y ANDHHTDAZRTLE T,

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

BFIERD X U ANORNIZ DX Y ANDJE T BAHHERITT:

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

True

FIZERID X > N3 2 DHEHT72 2 S 0B Y name Z2Ho TWE 3

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

FLC &S12. HO-DDEMN value dH D 3

‘>>> Weekday . WEDNESDAY . value
3

ZLDEBTHELZLATEEORT L LTOAES O LIiFE-L D, Python OFIZEIIIRZ FNZIEMT 5 Z LT
ZE 3, flZIX datetime.date WIFEHZIRT X Y v FIZ weekday() & isoweekday() ® 2 D23H D ¥73,
EWE, —AE0H»56 FT, dH5>—ARE 120 T7TETHIZILTT, BALBTENLD XY v FOEH Z
R L TE LMD DIC, Weekday FIZERNI X Y v RZEMT 2 Z LT, date 1 Y AX VA oEHEZHE L. £
Ny F T2 enum XV N—FBRTIERTEET:

@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

JEATR Weekday enum (X Z D K ST D F3:



>>> class Weekday(Enum) :
MONDAY = 1
TUESDAY = 2
WEDNESDAY = 3
THURSDAY = 4
FRIDAY = 5
SATURDAY
SUNDAY = 7
#
@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

]
()}

ST, TNTHHMIMIBHDHFARZ Z e TEFT ! RTAEL & S

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

bHEDA, DRIEVINEHATNDDRMMOEHZ SIX, ZOBHBMUD D ITERRENE T,

Z D Weekday FIZERIX, ZHS 1 DOBEHZLEL T25EICEENATVWE TS, ERLERGEIEXESTL &
57 1 BEBORERIFTAEBEERL TWT, list 13V RWGE, JloFE D Enun Z2FH T35 2 20
TZ%7:

>>> from enum import Flag

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

CIZTE2D0DZEMIMTONTVET, Flag ZHA L TWo L, [HEBPTRT2DEAFTHSLHTT,

T4 D Weekday FIHERIY HL L5112, 1 DDBEREFHFOZ LN TEET:

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

7272 L. Flag 3EBOR Y AN—2VEDODERICEF L HDZ LD TEET

>>> weekend = Weekday.SATURDAY | Weekday.SUNDAY
>>> weekend
(KD<R=212%i<)




{<Weekday.SATURDAYISUNDAY: 96>

(AIDR=I 5 DREE)

Flag ZRIIRET 2 b TEET:

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

Weekday . SATURDAY

Weekday . SUNDAY

ST, WO DRFEZHRELTAFL & 5

>>> chores_for_ethan = {

'feed the cat': Weekday.MONDAY | Weekday.WEDNESDAY | Weekday.FRIDAY,
'do the dishes': Weekday.TUESDAY | Weekday.THURSDAY,

'answer S0 questions': Weekday.SATURDAY,
}

TEESNTHOREZRRT HBBERL £

>>> 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—DEBOENEE TR WA, auto() Z2HHT 2 TTFMEEL B 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>

FR: TTCRERINTVIBHELRAILARIDR Y N— (BRI N=THI—HHBRAY v K, 2¥) OERK.
HBEVEX Y AN= R CAFTOEEDIEBIE TE EE A,

3 BESMHITOEN—ZFTHBZ DR

T 7 40 T, FIEREIFECEOIA V) 7R LTEHBOAHTIZHFELE T, ZORZFVELETRVWEEIE,
unique() 7aAL—XEMHTEFI:

>>> 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

IEMERED EHE TR WG S, auto MfERX £5:

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




(AIDR=I 5 DREE)

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

Z DfEIX _generate_next_value_() IZ&k» TGEIN, 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']

AMR: _generate_next_value_() XY v FiID X > N—=X D bENCERINIMNEL DD £3,

5457L—>3>

FIFERDX v N—=DA4 T L — MR ZT R—F L TWRRA:

>>> 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* BRREINTWVWAHRWI EIZHERELT
{7Z&EW,

KokEMY __members__ WXFHAH LEHT, HFZEEELEZ, MIDTR23HFTLHERX ON—D< vy ¥V 7 TT,
CHREAE D D, FIEINTZTRTOLRIDBA> TVE T,

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

name, member

('SQUARE', <Shape.SQUARE: 2>)
(KD<R=212%i<)




(AIDR=I 5 DREE)
('DIAMOND', <Shape.DIAMOND: 1>)
('CIRCLE', <Shape.CIRCLE: 3>)
('ALIAS_FOR_SQUARE', <Shape.SQUARE: 2>)

B _members__ FHNZBEIRX U N—ADFEML T 7 RIHEHATEE T, UTEIRTOHNAZHFESHICT:

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

AR 777024V TRE BRDOT 7 IBRESNIAE BIZIE 3) . 77 TBRESHTWIRWE (]
23 0) AEEhET,

6 b

FIZERI R VN — 3R — M2 T E £ 9

>>> Color.RED is Color.RED

True

>>> Color.RED is Color.BLUE
False

>>> Color.RED is not Color.BLUE

True

FIZERIDMEDNEFF D LLBIEY R — b T WE B A, Enum X U N—FBETIEH D A (IntEnum SR L
TLIEEL):

>>> 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 LD HRITER S LT E 3

>>> Color.BLUE == Color.RED

False

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

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

FFPFHO MY OHEIEHICTEL R T (MDELICAD £, IntEnum E AL BRDHEMITKS X5
BitshTogT):




>>> Color.BLUE == 2

False
EE: EV2 - VEHEBARAALT D I EDHEETT, HitARAAINIZEY 2 —VZHIERREEN TV D
BE. FUHEEER IR, FILOX Y AN—IZITED R Y AN— L [{—TRV/FELLLRVATREELH D 3,

7 FIBEBTHINBIXAN—CLEHY

INETOIFL AL DORITIE, FEROMEICEBZHEML TOE T, BEEZMS 038 < TEF (2L T, B
API TRE7 7 4V P TRESNZ) TTD, THUIEF SN TV 2 DI TIEH D FHA. KEOHERBITIE, FI%
HORBEDMEIMAITH 203 L TR A Lo L, EPEERGS, FIFNIEEOEEZFHFOI N TEET,

HZEAENX Python @27 S XA THDH, BELEBOAY v RRORHRX Y v FEFOZ 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! ' . format (self.value)

@classmethod

def favorite_mood(cls):
# cls here ©s the enumeration
return cls.HAPPY

LREDFRBLUT DL 51272 5

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

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

>>> str(Mood.FUNKY)

'my custom str! 1'

ABFEINTVE2DIL—VERDEBYTT, FLHEEKEDN 1 HO7 VX —RAa 7 DEENIFIEENT L H T

ENTVB70, FHATEFEA, BN TERSINZZOMTXRTOHKFNZ. ZDFIERID X Vo8s—¥ LT

HATEFET, RV v F (L_str__Q), __add__() &R¥) &, XYy FEELTRIY) X (fLihF). _ignore_
10




IR S LTV 2 BRI BN T T,

FEECHIZERT __new__ () BXU/FERIF __init__ O ZERL TV IHE, FIERX V8= 1252 57 fEIZ,
FNHDXAY y RIZEXINE T, HllcoWTIE Planet ZBHR L TL 72 &0,

AMR: 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 ()
& it () DEBELERFESANED for more details.

8 Enum 1705 Z{LDFIR

LWV Enum 7 5 RE, R—ZD enum 7 7 A% 12, BRF—L8% 1D, HED object R—ADI v IR
AT IADHREINE T, TNHDN—R7 5 ADEFIFRDED TF:

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

pass

R DY 7 7 5 ZADIERIEZ DFIFERNZ X Y N=P—D b ERINTVRVWHEEDAITIRAE T, o TUT
BEFENER A

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

Traceback (most recent call last):

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

T D &5 mG&EIfrEn gy

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

pass

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

R YN—PEBRSNIINELOY 72 5 2{L2FH A T2 8, W 2hDT—XUBLUA Y AR Y ZADEEZAR
ZRMOERZFIZEILET, Li3WA, ZhpFFaEhs e, N0 7 v—FHTofBEoXEEH2HLHT 5
EVWISHED DY FF, (OrderedEnum OHIESILTLIZI W, )

11



9 F—RISADYR—F

dataclass ZMET A5 E. __repr__ O MR T 27 7 RELEERL T3, 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', legs=4>

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

N— 3 v 3.12 TEHE: dataclass D 7 1 =)L K72 PMEDFBUICER R E N, dataclass DHANIFR RS NZ 7R
DEL

10 Pickle 1t

BN T pickle 1t & unpickle 1L2MTX %3

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

True

HH D pickle (LOFIRHIEEA X E T pickle AJRERFERIIES 2 -1 D F vy LNV TERINTVR
{Tix% 53, unpickle {LIZEY 2 =S4 VY R— FA[EETRITIUER D T8 A,

ARR: pickle 70 b aioNn—Y a Yy 4 TEMD 7 5 A TANRTIZR - 72F1ER D pickle (LD BEH T,

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:

12



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

__reduce_ex__ = enum.pickle_by_enum_name

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

11 B8% API

Enum 7 7 REIEOH LAIGET, DUTOBE APT 28t L TWE T

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

>>> Animal

<enum 'Animal'>

>>> Animal.ANT

<Animal.ANT: 1>

>>> list(Animal)

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

Z D API O#IfEIZ namedtuple TV 3, Enum FFHI L D 1 51I803FNER DO AFI TS,

92 GIRBHIERIX N0 V=R TF, ZHTRY- LAHTOXXFH, HHiDS—r v A, F—/fHDORT
D2ERXTNDY—F VA, HIVEAFT L EO Yy BT (Bl §F) 2fETEET, HED 2 Ho+ 7
Ya v TR FIBEEANMEEDEZEHID S TEZIENTEELT, A 2004 7> ay TR 1 2oBEOEMLT
WL BREOR BEIICEI D BT E T (BoBBEEIEET 2121, start 5IBZHFH L £3). Enum 2 5IRAE L 72#0
LW I AR ENET, WV UE. LD Animal ~NOE| D BTELLT 2 EfiT3:

>>> class Animal (Enum) :

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

0 TR “1“ ZF 7 4L FDOEBES T 2HEIX. 0 PEMBMEYE LTIE False THDH. T 7 /L b DFIZEX
UN=ETART True FHMliZN2 X512 T2720TH 3,

Pickling enums created with the functional API can be tricky as frame stack implementation details are used
to try and figure out which module the enumeration is being created in (e.g. it will fail if you use a utility
function in a separate module, and also may not work on IronPython or Jython). The solution is to specify

the module name explicitly as follows:

13




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

Z4&: module 5 X H5NARWVWEE. Enum ZZNDBRICHRETER WD, H LW Enum X N —&
unpickle (bt TERLS LD ET;, 27—V —2ADFWVE TATHREXE 2729, pickle (LIFHEMTLD T3,

LW pickle 7’1 b ananN— a2y 4 TlE, —EBORIUTBWT, pickle 237 7 RE2FHRT 27D DEFTORE

12 __qualname__ #ZRLE T, X, 207 72070 — L Aa—TFHDT F A SomeData NCTHIFATHE

EFTRWELTOEIIHELET:

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

FRBHIIUATO X 512D £

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

*

>

module="'...'

>

qualname='...'

type=<mixed-in class>,
start=1,
)

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

e names: enum DX Y N—, ZZHF I H ¥~ TRYI SN 7T (BIXFHCHEESBRVERD 1 2 58HF D
£9):

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

FRBAETDA T L — X TIHEEDTE XTI

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

F720% (%00, ) ORTDA TL—XTHIEETEZT:

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

FRET Y EY I THIEETEET:

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

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

14



e qualname: where in module new enum class can be found.
o type: HILWFIZEEI Y 5 20123 v 7 24§ B8,
o start I HETEDEINIGE AV > 2GS 2 %5,

N— 3y 3.5 TLH: start SIBAEMEINE LT,

12 JREF SR
12.1 IntEnum

Bt Ttz 1 DHD Enum OIRERITH D, int O 7275 A THH D 3, IntEnum DX I N—13EH v
HETEEd; XHIXE 8, BRAZBHEFHNZEA Yy S LT TEZ T

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

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

]
]
-

>>> Shape
False

>>> Shape.CIRCLE ==

True

>>> Shape.CIRCLE == Request.POST

True

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 OEIZMO AR TIIERDO XS5 IR #|BVWET:

15




>>> int(Shape.CIRCLE)
1
>>> ['a', 'b', 'c'][Shape.CIRCLE]

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

12.2 StrEnum

HBtxh T2 2 OHD Enum OIRERI S /2, str OV T 77X THHH 3, StrEnum DX U N—{F, XF
Fle W TEET; X5 L, BRAXFHFNIEAELYS LTHHHETEET,

Added in version 3.11.
12.3 IntFlag
XD Enum DIRER IntFlag . int #REKZ 22 LTWE T, EWIE, IntFlag DX Y AN—% Vv MEA

F (&amp;, |, 7, ~) 2ffio THAGDE LN, ZORMRD IntFlag X Y N—I1T4K 5 Z L TF, IntEnum & [[kE,
IntFlag DX Y N=dbEHKTHD, int HMEHINZL A THIUIL I THERF T,

EMR: IntFlag X Y N—IHLTEy MEREDANDO Y AREEZ L TH, ZOMEE IntFlag X ¥ N—Tidk
72D 5,

I

vy EAEHEORA IntFlag & L TRIEREREDSE. HIX IntFlag X Y N—TRERIRD EF, FFL
{1 FlagBoundary ZZMR L T &\,

{

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

IntFlag 7 7 ZADHl:

>>> 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
(KD<R=212%i<)

16




(AIDR=I 5 DREE)
>>> RW = Perm.R | Perm.W
>>> Perm.R in RW

True

HAEbEI A 2T oNET:

>>> 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>

AR: HABDBIAHTZDOT b DIIZA VT RAEABRINET, TAVTRAEA 7L —a YRIIBERRS
NEEAD, HIZXZRBRTITREAMNENET,

N—Y a3y 311 TEH.

IntFlag & Enum O 5 1 DOHEBEREWIE, 7 7 7PREINTORY (fH2 0 THZ) Ha, TOHEMBEY
L CTOFHfil False I35 Z ¥ T3

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

False

IntFlag X Y N—% int OV TV A TH 572D, ThoeHlAEDbES e TEET (/L. IntFlag &
TR RIS DD £7) -

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

>>> Perm.X + 8
9

AR BEOHWET X, BIRIEDMEZED:class: IntFlag X ¥ N— ZiRT:

17




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

True

IntFlag X Y N—ZREWHE T2 HTE X3

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

Added in version 3.11.

12.4 Flag

RBEOIRERIE Flag T9, IntFlag L [AFRIC, Flag X > N—d by MEETF (&, |, 7, ~) 2o THAGEDLE
LNET, L2 L IntFlag 2I3EWV, IO LD Flag FZERr & int & HAGOELD, HEKLALDTEEE
Ao EEEZIEET 2L BAJRETT A, HE LT auto 2\, Flag I[SHEYIRMEEEIIE 2 Z e PRI T
L\ij—o

Added in version 3.6.

IntFlag Y [AIFIC, Flag X U N—DHASDLEDBE D7 5 7B RESNTOVRWIREEIC K - 12858, ZDEAGHE
¥ L COFMME False 272D 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 Z 7% 2 DNEF (1,2, 4,8, ...) DEEFEORNETTH, 77 70HAGORIIZIERD A

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

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

18



775 UHBESNTVIRW RBIRARTZM T T, ZOEMBMHEIZEDD ZEA:

>>> 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: FrACOHLWVWa— FTid, Enum & Flag VB HERESINE T, W5 DI, IntEnum ¢ IntFlag (&
(B T, o THERIICM O MBIRR PN BRI L BT ETL %5 2 2 &k D) FIZERI D ERREm Y 2 )
IZR$ 225 T3, IntEnum & IntFlag id, Enum ® Flag T EF L VDR RWEHEDAIM I RETT; filR
B, BECERR BRI TEEINA D L ¥, MDY 2T A OMBEERE 2 g WL T,

12.5 £0fth

IntEnum (X enum £ 2 — L O—HTTH, BEITOHEESD 2 THMHEIITRZIAET:

class IntEnum(int, Enum):

pass

T & 5 BAIBERIOIRE R EET 2 HEEBNALET; HlZ21E, FloatEnum X int TWE7 < float T
BEXEBDTT,

W DD L—)L:

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

the IntEnum example above.

2. HESE LRIV 77 7 ZLATRE TR T AUINIT £ Ao BIZIZ bool & range 3472 7 Z{LTERW
72, HBESE DL Enum fFRIHIC T 7 — 038 E L %5,
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3. Enum DX Y N—RBEART—RBTHMNEEAN, BMOF—2H (flZ1F. LEOflD int) LEES
BTLEI &, IRTOXYAN—DEHIZZDT —ZBTRINZR SR BD ET, ZOflfRIZ, XYy F
DBIT 27230, o7 —XUZIEE L ZWEEIITEH S ER A

4. o7 — 2B EEINIGE, value BIEE, 2t ZFMTH VFMTDH 2 L HEDMTATH, FIIEERIX
UAN—HEE LTI RLTR®DEEA

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

6. N-HAROER: %s BEIU %r 3z ZHN Enum 772D __str__() BEUY __repr__() ZMUHL ZE
T Zofioa—F (IntEnum @ %i % %h 728) BHIERDO X Y N—2HEINT =& LTHW
£9,

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

7EMR: IntEnum . IntFlag . StrEnum &, BEfFOERO Foy 74 V@i LTHEFShTWERH, 27
D:meth:  str XYy R iE, #6007 —&8Dmeth:  str XYy F iUty hERTW3,

13 new (O & __init_ () OEXBE5%ZFESIAREH

_new__Q) X Enum X O AN—DEBEOEEDRARXIA ALV ZWHALEST, MOZEEEZMZ 255,
_new__Q) & __init__ O ¥ 5o 2FHTEIE, __init__ ) OAPEELWVWTL & 5,

Bz, BHROMEZa AN 7 R2ZETH. ZOFD 1 OZF2EE L THOW WSS IEXRO XS ICLET:

>>> class Coordinate(bytes, Enum):

mwmn

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

(RDR=212Hi <)
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>>> print(Coordinate(3))
Coordinate.VY

Z=a,
=B

Do not call super().__new__(), as the lookup-only __new
use the data type directly.

13.1 #H V=R

(AIDR=I 25 DfE X))

__dunder__ HDHYR—F

DAMHREET T,

is the one that is found; instead,

¥ A

_name_ -- name of the member

_value_ -- value of the member; can be set / modified in __new

and will be removed from the final class

_missing_-- a lookup function used when a value is not found; may be overridden
during class creation)

an enum member; may be overridden

seemn.

_members__ XFtAIAALEH D, member_name:member ¥ EHE L T AHFE X~y YT, ZUIT I AT

new__Q) A, b LIBEEINTWGE, FIBERD X UAN—BER L, BLET; ZOXA 2 N— D _value_ %

YNCRET 2DDIFHEICEIVEZITT, VWoBARTORAYAN=MERINDZ 2, ZHLE __new__ ) & fFEbh
_sunder_ ZDHYR—F

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

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

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

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

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

Pythono 2 / Python 3 @2 — FORMAZE D 23 FT572DIC _order_ EMHEZRUTE E T, HEEDHIZEMED
JEF & e L T—B L TR S — 2 EH L5

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

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

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

AM: Python 2 ®Da— FTlE _order_ BMIXERIEI LRI NIFMHATLES B, HETT,

__Private___names
Private names [3F|ZER X V=123 Efxh 3, @EOBELHE D £3,

N—Yar 311 TEH.

Enum X > /\—3&!

BIZEFRIRX o N— 13 Z DHNEERLI Y S 2D A4 VAR ATHY, BHIE EnunClass.member ¥ LT7 723N ZE
T REBFEN XU N— LL, XU N— ORI, JEM/methods 25RIEL TW3 2 7 R & OHHTDEZE % BT
57012, KXFOLHZEMS 2 2 {HERL 3,

N—Yar 3.5 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 hexz(11) is...

17
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Enum ¥ SR XY N—DERIE

(int, str R D K 57%) JF Enum MEEE Iz enum 7 7 Rid. ZOEE SN OHRNIGE - TR X L %
T, Z3TRHROVEAIE, B TDOX Y N=F True LiHMHEINE T, X O N—DEIMKFET 2ME D enum D EA{E
FHZAT 9 12E, 7 7 RACRDa— FZEMLTLZEW:

def __bool__(self):

return bool(self.value)

TV — 27 Enum 7 7 A% True & UL CEHliE N £ 3,

XYy REGED Enum 75X

enum Y727 7 ZIBMD XY v REE X156, IBD Planet 77 AD X1, ZDXYV v FIEX =D
dir(Q) IKFERREINFFTH, Z7F7ZAD dir() KERFRINFTEA:

>>> 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 DXV N\N—DiEAHEHYE

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 nmamed combination
<Color.RED|GREEN|BLUE: 7>
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Flag and IntFlag minutia

Bl LT TFToR=Ry bRFHALET:

>>> class Color(IntFlag):

BLACK = 0O
RED = 1

GREEN = 2
BLUE = 4

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

the following are true:
o H—VY' v O IIIEHIETY
« BRI Y RO Y PDTFTEIAYTRATY

o RIBMHTIIERED 7 Z 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—DE4HID 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:

24



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

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

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

o« XUN=YwT/UE DF 2y 7 TR, BB 0D7 7 73HICEENL2HD LTIRDNLET

>>> Color.BLACK in Color.WHITE

True

FNLHNTIE. D75 708y bBMFD T 5 7ICEFTNEGEDA, True BIREINE 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 --> SN MELHEE S NGB e HESE S
o CONFORM --> &7y b Z2IHET 5
o EJECT --> 757 DRA7—XRA%Z2RKV, {HESNME2FHEO@BED int £72D £7,
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.0Options for an example of when KEEP is needed).
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14 Enum & Flag I3 5ESDH ?

Enum % Enum JRAEZ T RARZNEDA VARV A (XY N=) WHDEZL ODRIHICHER KIZTHARXRLARY
7 A%FoTVWET,

14.1 Enum 75X

The EnumType metaclass is responsible for providing the __contains__(), __dir__(), __iter__() and other
methods that allow one to do things with an Enum class that fail on a typical class, such as 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).

14.2 Flag 52
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 X2 N\N— (A VAR R)
enum X Y N—IZDOWTRHBEIKFECDIX, ZASBT YN THB WS Z L TF, EnumType & enum 27

FZABHZER L. XUN—BER L. FTLWA Y RARX Y ZADBERE N TWR WY D 2R T 2 7= DICBEFED
XUN—A VAR AREF BB THAZL __new__ () ZBIMLET,

14.4 Flag X>/)\—

777 DA N=, Flag 7 7 AL ARRICKIEINIES 2 Z e D TE, EROX Y AN—DHMNREINE T, FilZIE:

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

(BLACK . PURPLE . WHITE XFREINZWVWI L ICIFEE,)

77 TDRIN—ZRESEL &, BOETIEZL, ST B IEDHEIAREINET:

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

T TDRAYN=F, FADEL 2 ODXRNEFDOHEOBUCHIET % length 285 F3, #Hl21E:

26



>>> len(Color.PURPLE)
2

15 Enum 2w 207wy

Enum, IntEnum, StrEnum, Flag, IntFlag ZARDKED I NN—F 2L TRINETH, ZOITXRTEHN—
TETVWEIDITEDDERA, ZITWE Z0%%. HA2VIFHBOTERZE2Hle LTHZ 2. Mralri 4
TOHNER BN L E T,

15.1 fED &K
% OFFETIE, FIBROEBROMEMALEZICINE A, DXL TOHMATIERZERT 2 HIEEN LD
PHHET:

o {HIZ auto 4 ¥ A X ¥ A EHHT 3

o ¥ LT object £ Y ARV R%EMHHT 3

o fHE LTSI RS 2

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

INHDEDNERM > TH L —F -1 LT, HEFEETIIR, OX I AN—DFESDIRDEL %25 2 HEHH
LIT, XY N—05EM, HIFR, LNFEZDMTADEEWVWS 2Rt ET,

auto ZfES

auto 25 RO L5k ) £

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

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

object Zffi5 XD LS ITi D £3:

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

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

Fio, ZHAUIENT __repr__ ) 2EFEZ1LK B35 —RDRWIITHH D F3:

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

return "</s./s>" Y% (self.__class__.

>>> Color.GREEN
<Color.GREEN>

__name__, self._name_)

RS FIEES

HE LTINS ERD K I £T:

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

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

MBD __new__() ZES

HETESZIES __new__ ) S RO LS 1THD FT:

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

return obj

28
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(AIDR=I 5 DREE)

>>> class Color (AutoNumber) :

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

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

AutoNumber % X DJEWAIRTHS 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

return obj

AutoNumber 2K 3 2 ¥, BMOFIHEMDKZ 2MED __init__ HPFEIE 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'

AR: _new O XYV y RAEREIN TR, Enum BEDOERRICHEH XN EI; Z4Ni1E Enum D
_new__(Q) CEE#ZION., FIAPMER SN ROMFORS TEERICMEHAINE TS,

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

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

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

IntEnum ZX—2 & LRV, BHO Enum DAL (UOFZFEU L T E R 0WRE) OFET, XU N—

ZIEF T T & 25FTF:

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

return NotImplemented

>>> class Grade(OrderedEnum) :

A =5
B=4
c=3
D=2
F=1

>>> Grade.C < Grade.A

True

15.3 DuplicateFreeEnum

EDPEBET 2R AN=DDH25EIC, TA VT RAZERT 2D TIER LT -2 EZEET:

>>> class DuplicateFreeEnum(Enum) :
def __init__(self, *args):
cls = self._ _class__
if any(self.value == e.value for e in cls):
a = self.name
e = cls(self.value) .name

raise ValueError(

"aliases not allowed in DuplicateFreeEnum: /r --> /r"

h (a, e))
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(AIDR=I 5 DREE)

>>> class Color(DuplicateFreeEnum) :

RED = 1

GREEN = 2
BLUE = 3
GRENE = 2

Traceback (most recent call last):

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

AR 20T Enum ICHIEEREINCT 2 D L AEBIRZ HOOBMSLEE LB IR 70DV 77 5 2T
OFITF, BICHIBAZEMNC L2V S, unique() 7aL—X—%2fFHLTITA £,

15.4 Planet

_new__QO) ® __init__ QO PERINTVEHE, FIEUX AN—DHEIZINLDXY v FIZEINET:

>>> 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, 2.4746eT7)

def __init__(self, mass, radius):
self .mass = mass # in kilograms
self.radius = radius # in meters
Q@property
def surface_gravity(self):
# universal gravitational constant (m3 kg-1 s-2)
G = 6.67300E-11

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

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

>>> Planet.EARTH.surface_gravity
9.802652743337129
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15.5 TimePeriod

_ignore_ BIEOMHAEDOY > LT

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

>>> list(Period) [:2]

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

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

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

16 EnumType YTV X%ZE3

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

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