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Enum (¥, Z=— 2 RERREEINEY VARLELDOEETT, 70— rOLEBICLTOE T, repr() & HE
Fizozb, ZA—¥ > 7OEE. BEZE2R WL OPDOKEELD D 5,

Ihoid, RONERBEDED —DZ W2 ZRA D 255 1 EH T, HIZR, BHERI DD $9:

>>> from enum import Enum

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

o
[}

HHWE, RGB ZFRATHHEHA:

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

CHEO@ED ., Enum OERIE Enum BEZHKT 227 5 X 2ERT 2D ERIL K 5WHE T,




FIR: Enum X 2 N—ZKFINCT?

FIZENIERERTT-DIEbN 3720, £/ mixin 72 7 ZADX Y v Fe@EH e OZRTOEZEOME % [ 5
728, X AZiE UPPER. CASE O#RTZ2#ES Z e 258 #RXNATED., FITHZDRZALALEZHAVET,

FIFEROWEIC L 2T, X UANOHEBEELBEL ZS5 TRWEERDH D T, WITNLDBHAETH, ZOMHEIIN
JEF 2R ANEHIGT 5DIHZET:

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

TEDED, XD repr() BHIEROLHET, X O ADHHT, FLTHEEERLET, XD str() 13512
BDOYUHTE X Y ANDHHTDAZRTILE T,

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

FIERD X U ANDRNIZ DX Y ANDJET BHHERITT:

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

True

FIZERID X > N\FZ DHHT72 2 Z 0B name 2o TWE 3

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

FLC &S12. HO-DDEMN value DD 3

>>> Weekday.WEDNESDAY.value
3

ZLDEBTHELZLATEEORT & LTOAES O LR D. Python OFIZEIIIRZ FNZEMT 2 Z LT
ZE 3, flZIX datetime.date WIFEHZIRT X Y v FIZ weekday() & isoweekday() ® 2 D23H D ¥73,
BEWE, —HE0256 ET, b5—HE 1L T7TETHRASIETS, BALHBTENLDAY v NOZEHZH
RLTHELI D DIZ, Weekday FIFERNIX Y v RZEIT 25 Z LT, date f YAX VX D HIEHZHIBL, 2
Ny F T2 enum X N—FRTIEBTEET:

Q@classmethod
def from_date(cls, date):
return cls(date.isoweekday())




SEETE Weekday enum (X Z D K512 D FT:

>>> 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())

]
[}

ET. TNTESHPABEH» FARZ Z e N TEET ! RTAEL &5

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

BHEDA, DRIV INEHATNLORMMOEHZSIE, ZOBEHIMUD D ITERRENET,

Z D Weekday FIZANX, ZEH 1 DOBEHEMLEL T2HAICEBNTOE T, HELERGEXYS5TL &
57 ? 1 AMOFRERLRT ZEEER L TWT, list 137z BWEE, BIORID Enun 2 @32 2 v h
TZ%7:

>>> from enum import Flag

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

ZIZTE2D0DZEMTONTVE T, Flag ZMEA L TWa L, HEBITRT2DERTHSHTT,

TEAR D Weekday FIETEF L X512, 1 DOBERERHOZI LN TEET:

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

7272 L. Flag BEBOR Y N—Z Ve DODEBICE DB LD TEFT:




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

Flag ZRIIRET 2 TEET:

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

Weekday . SATURDAY

Weekday . SUNDAY

ST WO DRFRZHRELTAFTL & 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,
3

TEESNTHORFEZRRT 5B ERL 9

>>> 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—DEBOMENPEBETHEWIEEIE, auto() AT 2 TFHEZELS 2B TEET

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




1 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

AM:  Adding dataclass() decorator to Enum and its subclasses is not supported. It will not raise any

errors, but it will produce very strange results at runtime, such as members being equal to each other:

>>> @dataclass # don't do this: it does nmot make any sense
. class Color(Enum):
RED = 1
BLUE = 2

>>> Color.RED is Color.BLUE

False

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

12




10 Pickle 1t

BN T pickle 1k & unpickle {bL2MTX %3

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

True

HH D pickle {LDHIRFIELBEH XN F F: pickle ATRERFIZERIEIEY 2 =1 D by LNV TERINTOVER
{Tix% 53, unpickle {LIZEY 2 =S A4 VY R— FA[EETRITIUER D T8 A,

ARR: pickle 70 b aloN—Y gy 4 TEMD 7 5 ZATANRTIZR - 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:

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

__reduce_ex__ = enum.pickle_by_enum_name

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

11 B3% API

Enum 7 7 REMEOH LATGET, DU OBIE APT 28t L 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 OHIfElX namedtuple L TWVWE T, Enum FFOH LD 1 51BUIHIERIDOHLETTS,

2 BIBBHNIERIRX o N—HD V=R TF, HHATRYI > ZLAHTOXFH, HAHiO> —r Y R, F—/EDRT
D2BHRRXINOY =7 YA, HHVEARCMEDO~ Yy Y7 (Bl #E) 2IEETEZET, HED 2 Ao+ 7

13




T a YTk, FIBEIANTEDEEZEI DU TEZ N TEET, BID 2004 a Tk, 1 25T ML T
W BHOE HBIWICEI D YT 3 (BOBGERIEE T 21213, start 5IEEHEAL £9), Enum 2> HIRE L 72HT
LWrZ I 2MREINET, S0IZIUR. EiD Animal NOFE| D B TEILLT & FHTT:

>>> class Animal (Enum) :

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

0 TldH “1“ 2F 7 4 FDOEIBES L T2 EIX. 0 PEMAME Y LTlE False THDH. 77 4L b DFIZE X
UN=IEFTRT True iMEiZN 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
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__) }

EE: module A5 X 5 NAWVEE. Enum EZNBRICHIRETER WD, HLW Enum X 2 N—1%
unpickle (Lt TERLSARDFET; 7 —% Y —RADEWVE ZATHRAEIE S 720, pickle (LIZESNICR D F5,

¥rLw pickle 78 b ai = a v 4 TR —HORBUTIB VT, pickle 237 5 R %2 FHRAT 57D DGFTORIE
IZ __qualname__ #ZMRL 3, HlXIX. 207 7207 —ruL2a—FHND Y 5 & SomeData W THIFATHE
EIT BT ELET:

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

FRBHSIIUAT DL 5122 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.

14




o names: enum DX ¥ N—, HHAF I V2 TRY) SN 3CFF (EIFFHTHEED R WIRD 1 2 568% D
£9):

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

FRBAHIDOA T LK THEDTEX S

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

F721% (%A H) ORTDA T L —XTHIEETEE T

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

FRBEIYEY I THIEETEET:

[{'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: FILWHIERI Y 5 2123 v 7 24 T 58,

o start . BETZFESINLHECH Y Y P REBT 2% 5,

N— g v 3.5 TEHE: start 5I1EDEMENE L=,

12 JREF SR
12.1 IntEnum

Bt Ttz 1 DHD Enum OIRERTH D, int O 7275 A THH D E 3, IntEnum DX I N—13EH v
HETEEd; XHICE L, BRAZBEHNZA Yy S LTk TEF T

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

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

>>> Shape ==
False

(RDR=212Hi <)
15




(AIDR=I 25 DfE X))
>>> Shape.CIRCLE == 1
True
>>> Shape.CIRCLE == Request.POST

True

727 L. 25 HIEHED Enum FIERI 2 3BT E E R A

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

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

>>> Shape.CIRCLE == Color.RED

False

IntEnum OEIZMOHETIXERDO L5 IR FVF T

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

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

12.2 StrEnum

RBEXN T2 2 OHD Enum OIRERS /2, str OV T 757 A THHH 3, StrEnum DX U N—1F, XF
Fle W TEFET; XHICE . BRAZXFHFNIEREYS LTHhHETEE T,

N— 2 ¥ 3.11 TEM.
12.3 IntFlag
XD Enum OIRAER IntFlag . int ZHEKZ 7 AL LTWET, #EWIE, IntFlag DX Y N—% by MEHA

F (&amp;, |, 7, ~) 2o THAGDE LN, ZOMED IntFlag X Y N—ITK % Z 2 TF, IntEnum & [Akk,
IntFlag DX Y N—3d R TH D, int HEHI N A THUIL I THEZF T,

AMR: IntFlag X A=W LTy MEREDANDOEALREREZ L TH. ZOMRIX IntFlag X ¥ N—TIdR
NI

16




vy b BB ORERD IntFlag ¥ L TAEREREOSLE. HIX IntFlag X Y N—TIER KD F3, FL
{1 FlagBoundary ZZMR L T & W,

N— a v 3.6 TEM.
N—Yar 3.11 TEH.

IntFlag 27 7 A Dfl:

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

R=14
W=2
X =1

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

>>> Perm.R + Perm.W

6

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

True

HAGDEIC AN IToNET:

>>> 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 MHAARDODBRARIZEDI DRI IA VT REARINET, T4 VT RAREFATL—Y a VRIZIRFERE
NFBAN, HIZXZMRETIRANEINET,

N—ar 3.11 TLH.

IntFlag ¥ Enum D% 5 1 DOEEIREWZ, 77 7PRESNTVWRY ([EX 0 TH D) Ha. TOEMBEL
L T DML False 225 Z & T3

17



>>> Perm.R & Perm.X
<Perm: 0>

>>> bool(Perm.R & Perm.X)
False

IntFlag X ¥ N—% int DY 77 TR TH 570D, ZhbeilAEDELZ ZeMNTEET (7L, IntFlag A
TR B LAEEELRH D £5) -

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

>>> Perm.X + 8
9

AR BEOWHWET X, WICEDOHEERD:class: IntFlag X ¥ N— 2iRT:

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

True

IntFlag X Y N—ZREUHET 2 HTE X

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

N— a3 r 3.11 TEH.

12.4 Flag

REBEOIRERNE Flag TT, IntFlag & [AREIC, Flag X ¥ N—d By MEET (&, |, 7, ~) 2> THAGDLE
bNET, L2L IntFlag idEWV, D XD Flag FIZEH L § int & HlAEGDERLD, LD TEFE
Ao EREFHIRET 2 Z L DATRETT A, L LT auto Z{f\V, Flag ISHEYIREZEIZE 2 Z e RN T
WET,

N—a v 3.6 TEM.

IntFlag ¥ [AfIC, Flag X Y N—DHAEGDODERE D7 7 7B RESI N TORWIREEICR - 72855, ZDEMBHE
¥ L COFHfilX False 72D £3:

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

18



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

>>> Color.RED & Color.GREEN
<Color: 0>

>>> bool(Color.RED & Color.GREEN)
False

EHD7 52715 2 DRNEE (1,2, 4,8, ...) OEEFHONETIN, 75 7OHAEDLREIEZ 34D ELA:

>>> class Color(Flag):

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

WHITE = RED | BLUE | GREEN

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

775 IBRESNT VIRV RBRAHTZM I T, ZOEMBAEIZEDD FEA:

>>> class Color(Flag):
BLACK = 0O
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>]

N—a v 3.11 TEM.

AR: FrACOHLWVWa— FTid, Enum & Flag VB HERESINE T, W5 DI, IntEnum ¢ IntFlag (&
(B e T &, o THBMICMOMBIRARFNBER L B TETLE 5 Z I &k D) FIZERIO EIKGRI 24 5
KT %25 TT, IntEnum & IntFlag (X, Enum % Flag TIE EFL VDR WEHEDOAIMESI NETT; il
. BEBCERR TR TEEINZ 2 20, o X7 4 OMHAEAME R R/ E20nwe 2T,
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12.5 £0fth

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

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

pass

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

W DD L—)L:

1.

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

as in the IntEnum example above.

BESE2MMIY 77 5 Z{LATRE TR T IUI VI R A, HIZIE, bool & range 3% 77 7 Z{LTERW
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.

AR:

IntEnum . IntFlag . StrEnum (3. BIFOERD Fry 7 VEIBRE LTERITEATWE D, Z0hb

D:meth: str . XY v F X, ZA5D7F—ZBD:meth:  str XYVw R IZUEy PENTW5S,
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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.

mwmn

def

PX
PY
VX
vy

__new__(cls, value, label, unit):
obj = bytes.__new__(cls, [valuel])
obj._value_ = value
obj.label = label
obj.unit = unit
return obj

(0, 'P.X', 'km')

(1, 'P.Y', 'km')

(2, 'V.X', 'km/s')

(3, 'V.Y', 'km/s')

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

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

33

&=,
=-

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

use the data type directly.

13.1 #h V=

__dunder__ &Y R—F

__members__

3R AIAATEH D, member_name:member #BR Y TRIHFE [ E~vv ¥/ TF, ZHEZ I AT

DAMMARET T,

_new__() . bLIBEINTWGE, FIEROX U AN—21ER L, BLET; ZOXN— D _value_ %
YICHETEI2DBIFFICIVEZTT, LWoZARTOX Y AN—MERENZ L, ZhLE  new () 13ffibh

EHEA.
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_sunder_ &ZDHYR—F
e _name_ -- name of the member
e _value_ -- value of the member; can be set 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

e _generate_next_value_() -- used to get an appropriate value for an enum member; may be overrid-

den
e _add_alias_() -- adds a new name as an alias to an existing member.

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

for an example.

AMR: For standard Enum classes the next value chosen is the highest value seen incremented by one.

For Flag classes the next value chosen will be the next highest power-of-two.

N—3 a3 ¥ 3.13 TZH: Prior versions would use the last seen value instead of the highest value.
N—a v 3.6 TBII: _missing_, _order_, _generate_next_value_
N—a ¥ 3.7 TIBI: _ignore_

N— 3 3.13 TEM: _add_alias_, _add_value_alias_

Pythono 2 / Python 3 ®a— FORMZE DT §5729DI12 _order_ EMEZRMTE T, EEDFIZEMED
I L I L C— L ChiFhEn s —2E2H L F 5

>>> 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']

22




AMR: Python 2 ®a— KFTiX _order_ BMIXERIEITEHFINIFHATLES 2D, HETT,

__Private___names
Private names (X518 X > N— (23 EBx T, BEOBEEL 2D T3,

N—Y a3 3.11 TEH.

Enum X > /\—#!

BIBIRIRX O N=1ZZDHNER Y S 2D A Y AX YA THY, #EIX EnumClass.member & L TT7 72 AENE
o RABFEN X N— L L. XU N— OHHTE. B /methods DSRIEL TW5S 2 T R & DHHTDEZE % )
57012, KXFOAFZEMS Z e Zimd#HREL 3,

N—Ya v 35 CTEH.

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) 1is...

17

Enum 7 5 R AXA VY N—DEBIE

(int, str R D X 57) IF Enum MEEAE X2 enum 7 7 RiE, ZOEE SN OHRANHE - TR X L &
T ZI3TRHRVEGEIE. 2 TOX U N—=F True EiHMiXINE T, X AN—DEIMKET 2HED enum D EBE
Ml EAT S, 77 RCRODa— FEBEMLTL X

def __bool__(self):

return bool(self.value)

7L — 7 Enum 27 7 A True & LCEHlidNE 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 ZHIDBZNT S0 TIE, ZDRX U AN—DEHID LRI ERINET:

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

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

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

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

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

o XAUN=YyT/AZ DF 2y 7T, EP0D7 7 7FFEICEENZ2 DD LTRDbNET:

>>> Color.BLACK in Color.WHITE

True

FRLHNTIE. — D75 708y bMADT7 5 7ICEETNEGEDA, True BIRINE 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 --> #EMREDEE SN GE BN EFHESE S

o CONFORM --> %7’y b 23RS 5
25



o BEJECT --> 757 DRAT—XAZRV, IFESNIHZROEHD int &2 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 ODRIHEICHER KIETH AR LARY
Ao TWVWET,

14.1 Enum 23X

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 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 X2 N\N— (A VARV R)
enum X Y N—=ZDOWTHRD EKFEVDIF, ZhoBT Y I THDB WD 28 TY, EnunType & enum 27

FRAEHBEREHR L. X UN—FER L, HiL WA YRRV ADBERINTWRWRL Y S 1R RS 5 7= DICBEFED
RXUN— A VAR VAR FBRTHAZRL __new__ () ZEMLUET,
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14.4 Flag X2 /)\—

T DRAYN=F, Flag 7 7 AL ARRICKIENE T2 Z e TE, EHORX I N—DHPRINE T, FlZIX:

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

(BLACK . PURPLE . WHITE FZFERINLNI L IZHEE,)

TITDAYN—ZREEED . ADETIERL, MST 2 IEQEI RSN ET:

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

T3 TDAYN=E, FADBEL 2 OXNEFEOHEDOBUTHIET % length ZFHib T3, 213

>>> len(Color.PURPLE)
2

15 Enum 2w 97w ¥

Enum, IntEnum, StrEnum, Flag, IntFlag 3RO KE T2 I N—F 2 L PHEINETH, ZOTRTE A N—
TETWVWEIDHITIEDDERA, 22T, ZOFEEFE. HEIWVIIMEDHINZEEZELHle LTHER 5, Bkx7 x4
TOHNER BN L F T,

15.1 fED &K
Z < ORBRTIE, FIPDOEEOEIAPIIKUCENERE A, TDXA TORRRINENZEFKT 2 HEITNLD
»HHET:

o fHIC auto £ Y ARV ZEMFEHT 3

o X LT object £ Y ARV AZRMHT 3

o fHE UTHRHCFIZERT 2

o« HELTAINZMHL, MED __new__() ZEHLTX L% int HTEZIRZ 5

INBDEDHEEME->THI—F -1 LT, HIEXEETERL, MOXVAN—DFEDIRDEL % T 2 HEHE
LIZ, X ox—08N, Bk, WNEIBITIZ2EWVWS I E2REET,
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auto ZfES

auto S5 ¥ RD K512 b 3

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

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

object Z{E>S

object Zffi5 XD LS TR D F3:

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

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

F/2. ZHUIEST __repr__ () Z2FEXLA KRB —ADRWIIT H D £7:

>>> 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_)

R FINEfES

HE LTXFHNZ/ES ERD K DI D £7:

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

28
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(AIDR=I 5 DREE)
>>> Color.GREEN
<Color.GREEN: 'go'>

JMBE® __new__ (O EFES

HETHESZIRS __new__ O 25 LXDEI TR £

>>> 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 % & DJAWVWARBRTHE S IZIX, 7 =F v IT *args ZBML £

>>> 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 kKT 2 ¥, BIMOFIHEROKZ Z2MED __init__ BETET,

>>> class Swatch(AutoNumber) :
def __init__(self, pantone='unknown'):
self.pantone = pantone
AUBURN = '3497'
SEA_GREEN = '1246'
BLEACHED_CORAL = () # New color, mo Pantone code yet!

>>> Swatch.SEA_GREEN
<Swatch.SEA_GREEN: 2>
>>> Swatch.SEA_GREEN.pantone
'1246"
(KD<R=2128i<)
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(AIDR=I 5 DREE)
>>> Swatch.BLEACHED_CORAL.pantone

'unknown'

FER:  _new__ O XAV FREZEIN TV, Enum HEOEARICHEHA XA E IS, Z4HiE Enum ©
_mnew__() YEEHION, 77 APERINT-ROBFEOBFSEEIFICHEHINE T,

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

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

{obj = int.__new__(cls, value) }

15.2 OrderedEnum

IntEnum ZN—2 & LAWeD, BHEOD Enum OAZEREMSF ((EOFFE e BT E WA Y) DFET, X —
ZIEFA T T & 2538 TF:

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

return NotImplemented

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

m O QW
L} L}
=N W

(KDR=12HEL)
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(AIDR=I 5 DREE)

>>> Grade.C < Grade.A

True

15.3 DuplicateFreeEnum

EDPEHT EAAN—DRDBGEI. TAVT7ABERT2DTIERL T —2REXBET:

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

ko (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'

AR AU Enum (THIFZEENITT B D L FRKRIRD B DBMPEE 2B 45 DD H 77 5 2L
OHITY, HICHFZIENC L2V 25, unique() 7aLb—X—Z2fHHALTITAET,

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)
(KD<R=212%i<)
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(AIDR=I 5 DREE)

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__() ® __init__ () PERSNTVEHE, FIEHXA L A—DEIFZINSDX Y 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, 2.4746e7)

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

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

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

>>> Planet.EARTH.surface_gravity
9.802652743337129
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15.6 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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