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An Enum is a set of symbolic names bound to unique values. They are similar to global variables, but they

offer a more useful repr (), grouping, type-safety, and a few other features.

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 =
SATURDAY
SUNDAY = 7

o
[0}

HBWE, RGB ZHRAETBHHNEHEA:

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

ZCEDED ., Enum OEAIX Enum BIREME T 27 7 ZEBERT 2D L H5WHETT,

ERR: Enum X ¥ AN—ZKSCFINCT?
Because Enums are used to represent constants we recommend using UPPER,__ CASE names for members,

2




and will be using that style in our examples.

FIBEROMEIC X 5T, X UADEIZEERIGEL Z5THRWEERD D 2T, WTFROEETH., ZOMEITN
BT A VANEREGT 2DIHEZFET:

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

CEDED . A UAND repr() WBHIEROLHT, X U NOHR. FLTHEHERRLE T, XD str() 13512
BOAHTE X Y NDARIDHEFRRLET,

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

BFIZERID X > ANDENIZ DX VDB T BHIER T

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

True

FIERID X > N3 Z OXHT720T 2 & T8 name Z2Hfo TWET:

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

T &S, HDDDEN value BHD X7

‘>>> Weekday . WEDNESDAY . value
3

ZL DEETHEZLATEHEORT £ LTOARS D I3 D, Python OFIZIIRZ N 2ENMT 2 Z e M T
Z¥9, flRIX. datetime.date WCIEMEHZIEFT XY v FIZ weekday() & isoweekday() D 2D023H D ¥,
HEWE, —HE 0256 FT, dI—ARR 10 TETHRIZILETY, BALBTENLDRAY v FOXH I
RLTBLIMRDDIZ, Weekday FIFERNCR Y v RZBEMT S Z LT, date f VAR VX poEHZMEBL. %
Ny FFT 5 enum XV N—FRT B TEFT:

Q@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

S5ER72 Weekday enum (ZZ D X 512k D 3



>>> 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, TNTHHMIBHDPFARZ Z e TEFT | ATAEL & S

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

BHEDA, DRIEVINEHATNDDBMUOEHZ SIX, ZOBHBMUD D ITERENE T,

Z D Weekday FIZERIX, ZHS 1 DOBEHZLEL T25GICEIENLTVWE TS, ERLERGEIIESTL &
507 1EMOFRERZIRT 2B EER L TOT, list I3EWEL RWEE, 0RO Enun Z#HT 32
MTEET:

>>> from enum import Flag

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

CIZTE2D0DZEEMTONTVET, Flag ZHA L TWE L, [EBTRT2DEFTHSLHTT,

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

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

7272 L. Flag BEBORA Y AN—Z2VEDODERICEF L HDZ LD TEET

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




(FIDR=I 5 DfEE)
{<Weekday.SATURDAYISUNDAY: 96>

Flag ZRIIRET 2 TEET:

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

Weekday . SATURDAY

Weekday . SUNDAY

ST WO DREFRZHRELTAFTL & 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,
}

THESNTHOREZRRT HBBS KL X9

>>> 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

In cases where the actual values of the members do not matter, you can save yourself some work and use

auto () for the values:

>>> 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

T AR Y N—CHFSTT 7R ALRIES BMENZIBERHD 5 (Tabb, IurJaz2FENT03
RRCIEMEREDS E/2DD 572, Color.RED ¥ HL OV ML AR EY), Enun TEZD K57 78X HH]

BET3:

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

BRI X o= 1T & TT7 7 ALEWEEET7ATALAL LT 7R TEET:

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

BIZEH X > N— D name D value DSRAERIGE:

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

'RED'

>>> member.value

1

2 FIBEBRAIN—CEDER

[ CARIDFIERIRX 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, FIERX oxn— 1%, FlOAHTIZFOZ LB TEE T, ACHEZES A & “B 52658 (2L T
ADRICERINTVBEE). BIEAIYA— AIIHTEIZIAYVTRERDE T, A DETORRETIZ, X N—
ADPREINET, A DA TOMBETIZIA U N— A ZRLE T, BODHARITOMKRD, X N— A BRLET:

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

(KD<R=212%i<)




(FIDR=I 5 DfEE)
DIAMOND = 1
CIRCLE = 3
ALTAS_FOR_SQUARE = 2

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

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

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

AR TTCRERINTOVZEBMEFECARIDR Y N— (FHDBRAYN=TH I =BV v K, &Y) OIEM.
HBENIRA Y N— R CLHTDBHEDERIETEFE A

3 BESTITOEN—FTH B L DFEER

774V b T FIBEREFACEOZA V7R LTEBOATZTALE T, ZORIEFLVEEERVWEEIL.
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 [EOBEHMREZES

IFHERENEE TR WS, auto BHEXFT:

>>> from enum import Enum, auto
>>> class Color(Enum) :
RED = auto()
BLUE = auto()
GREEN = auto()
(SR EIN XS




(FIDR=I 5 DfEE)

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

ZDfEIX _generate_next_value_() IZ&k» TGEIN, ZOMEKIIA—N—F4 FTEFT:

>>> class AutoName (Enum) :
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']

ATR: _generate_next_value_() XY v RO X >V N=X D bHNCERINIMNELD D £3,

5457L—>3>

FIFERDX 2 N—=DA4 7L — M EZT R—F L TWREA:

>>> 1ist(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 A1) 7RATH5 Shape.ALIAS_FOR_SQUARE £ “Weekday. WEEKEND* AR FEINTWARWI LIZHEELT
&V,

KokEMY: __members__ WXHiAH LEHT, HFZREEELE, MIDT AR HEBERX ON—D< vy ¥V 7 TT,
USRI B ED, FHEINEZTRTOLHBA> TVE T,

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

name, member

('SQUARE', <Shape.SQUARE: 2>)
('DIAMOND', <Shape.DIAMOND: 1>)
(KD<R=212%i<)



(FIDR=I 5 DfEE)
('CIRCLE', <Shape.CIRCLE: 3>)
("ALIAS_FOR_SQUARE', <Shape.SQUARE: 2>)

B members__ FFIZBEIRX U N—ADFMLE T 7 RIHFHATEE T, UNEITXRTORAZESHICT:

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

AR 757024 ) 7 RE, BROT I 7PRESNIAE BIZIE 3) . 77 7BRESNTORWE ()
ZIX0) pEENET,

6 LEE

FIZERIR 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

FIZER DEDNEF D HEIET R— ST WE R A, Enum X U AN—3BETIEDH D F¥A (IntEnum 2SR L
TEEW):

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

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

7R LEMO I ER STV E T

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

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

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

FFPFHO Y OHEIEHICFSL R £ (MDELICAD £, IntEnum E AL BRDHEMTAS X5
BAtEhTVET):




>>> Color.BLUE == 2

False
EE: EV2-VEHEHARAALT D I EDHEETT, HitARAAINIZEY 2 —VHIEREEN TV D
BAE. FRHEEER IR, FILOX Y AN—IZTED R Y N— L [{—TRV/FE L RVATREELH D 3,

7 IBEBTHINBIXAN-EM

INETOIFL AL DOFITIE, FIFEROMEICEBEZHEML TOE T, BEEZMS 038 < TEM (2L T, B
API TRE7 7 4V P TRESND) TTD, THUIEF SN TV 2 DI TIEH D FHA. KEOHERBITIE FI%
HORBEDEIMAITH 203 L TR A Lo L, HEPEERGS, FIFNIEEOEEZFHOI N TEET,

BEANE Python D27 A THH, BEEBO XYV v RRRHRX Yy 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

FREDFERBUTD X 51220 £9:

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

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

>>> str(Mood.FUNKY)

'my custom str! 1'

ABFEINTVE2DIL—VERDEBYTT, FLHEKREDN 1 HO7 VX —RAa 7 DEENIFIEEN L D T

ENTVB7=0, FHTEFEA, FIBHNTERINZZOMTXRTOHKFNZ. ZOFERID X o8s—¥ LT

HATEFET, RV v K (L_str__Q), __add__() &R¥) &, XYy FEELTRI ) FX (fLihF). _ignore_
10




IR S LTV 2 BRI BIIN T,

FEECHIERT __nev__ () BXU/FERIF __init__ O ZERL TV IHE, FIER X N—125 2 57 fEIX,
FNHDXAY y RIZEXINE T, HllcoWTIE Planet ZBHRL TL 2 &0,

AR:  _new__ (O XYy FRERINTVIE, Enum FEOERRCHEHINE T, ZNi1E Enum ©

_new__(O) YEE#HILN, 7 IAMERINIBROFFORE LIUFICHERAINE T, FE _ new_ () &
init () DEBBEEIAEH EBELTEEL,

8 Enum O 7205 X{LDFIR

LWV Enum 7 5 RE, R—ZAD enum 7 7 A% 12, BRF—L8% 1D, HHD 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 ADIERIEZ DFIFERNZ X U N=P—D b ERINTVRVWEEDAITIRAE T, o TUT
BEFENER A

>>> 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):

pass

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

R YN—PEBRSNIINELOY 72 5 2{L2FH A T2 L, W 2hDT—XUBLUA Y AR Y ADEEZAR
ZRMOERZFIZEILET, Li3WA, ZhpFFaEhs e, Uo7 v—FHTofBEoXEEH2H4H7 2
EVWISHEb DY FF, (OrderedEnum OHIESILTLZI W, )

11




9 Pickle 1t

BT pickle {b & unpickle {bL2MTX %3

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

True

HHE D pickle {LDHIRHIEIBEH XN E T pickle ATRERFIEHIIEY 2 =1 D by LNV TERINTVER
Tk 539, unpickle {LIZEY 22— B4 VY R— FA[EETRITIUER D TH A,

FERR: pickle 70 barnN—Y 3y 4 TEMD 7 5 A TANTIZR - 72FIZERID pickle L BEHTT,

BI2%F1 7 5 2D __reduce_ex__() ZEFRT S I LT, FEHDX AP DK 512 pickle {5 unpickle 1L X
NEPEEETEET, 7740 MOHEFEIC K> TTTD, EHERMEERFOVIEEICIAINCL S Z e 2L
b LNFEHA:

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

__reduce_ex__ = enum.pickle_by_enum_name

AR 77 ICHENT L B pickle (bEFES Z 2 iE, BETOH NI A U 7 A% unpickle (kX nwizDH#ERR X h
FH A

10 E8% API

Enum 7 7 RIFECH UARTGET, DUITFOBEE APT 2L TWE 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>]

Z D APl OEIfEIZ namedtuple £ TV X3, Enum M LD 1 51I803F R DHFI TS,

B2 5IBBHIERIX N0 V=R TF, ZATRY - LAHTOXXFH, HAHIDS—r Y A, F—/{HDRT
D2BREATNDY =T VA, HEWVEAATEEO~y Y7 (fl: &E) 2HHETEFET, RED 2 HoL 7
12




T a YTk, FIBEIANTEDEEZE DL TEZ N TEET, BID 2004 a Tk, 1 25T OHEML T
W BHOE HBIICEI D YT 3 (BOBGERTEE T 21213, start 518 HEAL £9). Enum 2> SIRE L 72HT
LWrZ I 2MREINET, S0IZIUR. EFED Animal NDF| D B TEILL T & FHTT:

>>> class Animal (Enum) :

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

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

FEBE APT 12X % Enum @ pickle fbid, ZDFERNEYDEY 2 =V TEREIN20E RO Tt 7 1L —
KAR Y 7 DREDHMMBEDONZDT, M) v F—1XRZ222HDET BAEHDOEY 2—1DL—T 4
V74 B S ¥ R L £3 L. IronPython % Jython TlE5 FL WEFHA), MREIEX. UTD XS ICE
P a— VHEHRICHEET S5 22T

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

EE: module 2’52 5N WVHE. Enum ZZNDRICHIETER VD, HTLWV Enum X ¥ N—{%
unpickle L TERLRDET; T7—% Y —RADFEVWE TATHRAEZE S/, pickle (LIFEINITRD 7,

¥rLw pickle 78 b ainN—a v 4 TR —HORBUTIB VT, pickle 237 5 R %2 FET 57D DGFTORE
IZ __qualname__ #ZMRL E 3, HlXIX. 207 72 7n—ruL2a—FHNDZ 5 & SomeData N THIFHRTHE
EITBIELTD LI ELET:

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

FRBHSIULTD L 51220 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.

13




o names: enum DX Y N—, HHF I 2 TRY) SN CFH (EIFFHTHEED R WRD 1 2 568H% D
£9):

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

FBAHIDOA T L — X THEDTEX S

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

F721% (%HT E) ORTDA T L —XTHIFETEE T

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

Fll3~w vy BV THIEETEETS:

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

o module: H LW enum 7 7 ADET ZEY 2 —LOHFITT,

e qualname: FLW enum 27 7 ADET BES 2 —IILDFFTTT,
o type: FILWHIEERL 2 S5 20123 v 7 24 V3 B,

o start . BETZFESINLHZECH Y Y M REBT 2% 5,

N— gy 3.5 TEHE: start 5I1EDEMENE L=,

11 Jr&E5=5
11.1 IntEnum

Bt Ttz 1 DHD Enum OIRERITH D, int O 7275 A THHH E 3, IntEnum DX I N— (1 3EH v
HTEEd; XHICE 8, BRAZBEFHNIZA Yy S LTdhliRTEF 3!

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

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

>>> Shape == 1
False

(RDR=D 1<)
14




(FIDR=I 5 DfEE)
>>> Shape.CIRCLE == 1
True
>>> Shape.CIRCLE == Request.POST

True

727 L. 25 HIEUED Enum FIERI L 3BT E ERA:

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

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

>>> Shape.CIRCLE == Color.RED

False

IntEnum OEIZMOHBETIXERO L5 IR FVF T

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

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

11.2 StrEnum

RBEXNTN2 2 OHD Enum DIRERIS /2, str OV T 757 ATHH D £F, StrEnum DX U N—1F, XF
Fle g TEE3; EHIEI 8. BRAZXFIFNERE S LTHHETEE T,

N— a v 3.11 TEM.
11.3 IntFlag
XD Enum OJRAEA IntFlag d. int ZEEKS 7R LTWE T, EWE, IntFlag DX Y NN—% Ly MEE

F (&amp;, |, 7, ~) 2o THAGDE LN, ZOKED IntFlag X Y N—I1THK % Z 2 TF, IntEnum & [Ak,
IntFlag DX Y N—3d I TH D, int HEHI N A THUIL I THEZF T,

AMR: IntFlag X AN LTEy MEEDANDOEALREREZ L TH. ZOMRIX IntFlag X Y N—TIdR
NSNS

15




vy b REHEORED IntFlag ¥ L TAEREREOSLE. HIX IntFlag X Y N—TIER R F35, FFL
{1 FlagBoundary ZZMR L T X 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>

FR: HAEDLBIAHTIEDT RO VT AL AREINE T, TA VT AFATL— a YHIIEFRRE
NFBAN, HIZXZMRETIHRMEINET,

N— g 3.11 TEH.

IntFlag ¥ Enum O % 5 1 DOEEIREWZ, 77 7DPRESNTVWRY ([EX 0 TH D) HE. TOEMBEL
L T DML False 25 Z & T3

16



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

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

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

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

>>> Perm.X + 8
9

AR BEOHET ~ 13, BICIEDEZFD IntFlag X Y N— %iRT:

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

True

IntFlag X Y N—ZREWHET 2 HTE X

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

N— a3 » 3.11 TEH.

11.4 Flag

REBEOIREANE Flag TT, IntFlag & [AREIC, Flag X ¥ N—d By MEET (&, |, 7, ~) 2o THAGDLE
bNET, L2L IntFlag idEW, DD Flag FIZEH Y & int & HilAEDOERLD, LD TEFE
Ao EREFHIRET 2 Z L DATRETT A, L LT auto Z{H\V, Flag ISHEYIREZEIZE 2 Z e R INAT
WET,

N—a v 3.6 TEM.

IntFlag ¥ [AfIC, Flag X Y N—DHAEDERE D7 7 7B RESNTORWIREEICR - 72855, ZDEMBHE
¥ L COFHfilX False &2 D £3:

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

17



(FIDR=I 5 DfEE)
GREEN = auto()

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

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

D7 5 270F 2 DREFE (1, 2,4, 8, ...) DEZREOXRETIN, 77 7DMAEDEREZS B2 FEA:

>>> class Color(Flag):

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

WHITE = RED | BLUE | GREEN

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

775 UHBESNT VIRV RBRAHT 2T T, ZOEMBAERZEDD FEA:

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

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

False

Flag X U N—IIRIBUHT 22 TEET:

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

N—a v 3.11 TEM.

AR: FLALTOH LW — FTid, Enum & Flag VB HERESINE T, W5 DI, IntEnum ¢ IntFlag (&
(BRI T, o THRINICMOMBIRZFIZER e IR TE T L £S5 2 812 & D) FIEER O BRI 2R
IZRT 225 TF, IntEnum ¥ IntFlag &, Enum ® Flag TIE EFL VAR WEEDAFESIRETT; filR
. BEOERRYIFTEERRZ 2 20, Mo R 7 At OMBEEAN 2R g nwe ETT,
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11.5 Zofth

IntEnum (& enum £ 2 — L D—HFTTH, BEITOHEED 2 THMHEIITRAIET:

class IntEnum(int, Enum):

pass

Z 2T & 5 RANIBETRIOIREZ ERT 2 HIEEBN L ET; HlZ1E, FloatEnum (& int TIX7& < float T
BEIELDBDTT,

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.

BESEHIY 727 7 ZEAIRE TR T UXWIT £ A, BIZIE, bool ¢ range 3% 727 7 A{LTELW
e, HESTE DL Enum fFRIHC T 7 — 03 4E L %5,

Enum DX Y N—FEART —ZBUTHHNEEAD, BI0F -8 (FIZ1E, Eoflo int) LEHEX
BETLEI &, TRTDRXIYN—DEIZZ DT — XTI SR £, TOHlRIZ, XY v F
DEMT 272F D, DT —ZBZIEE L L WEBIITEH S EE A

o7 — %M L ME S8 S, value BIEE. 722 2B TH D HTH 5 ¥ HEAFTTH, FIHHR
YA-HEY LT ALTRBD EHA

A data type is a mixin that defines __new__().

%-HADEN: %s B %r 3FNZN Enum 772D __str__ () BXUY __repr__ (O ZMUFHLZE
3 Zoftoa—F (IntEnum @ %i % %h 72Y) BAIERDO X v N—%HEI T — 28 LTHn
\i\j—o

T A=<y MEAXFHN T, str.format (). BLY format() lXenum @ __str__() XV v F%
g3,

AR:

D

IntEnum . IntFlag . StrEnum &, BEFOEHD Fry 71 VEEE L &S TWE D, Z0hb

_str__O XYy FiE ZRHDT—=RBID __str__ () XYy FiZVtky bEATWVS,
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12 new () & __init_ () OEXBE5ZFESAREH

_new__Q) 3 Enum X Y N—DEEDEEZHRAX A ALV ZRLHAHLET, MOLEZMZ 258,
_new__(O ¥ __init__O) O¥BHZMHTINE. __init__O DHHLEELWVWTL £ 9,

Bl ZE, BEDOEZI A5 7 RIETH, 20FD 12T 2HEHE LTHEWZWHEEIRD LT L ET:

>>> class Coordinate(bytes, Enum):

wmn

Coordinate with binary codes that can be indexed by the int code.
def __new__(cls, value, label, unit):
obj = bytes.__new__(cls, [valuel])
obj._value_ = value
obj.label = label
obj.unit = unit
return obj
PX = (0, 'P.X', 'km')
PY = (1, 'P.Y', 'km')
VX = (2, 'V.X', 'km/s")
vy (3, 'v.Y', 'km/s')

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

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

g

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

use the data type directly.

12.1 #H V=R

__dunder__ &DHYR—F

__members__ (IFtAIAAEH D, member_name:member *EE L TREF([fE~v ¥V I TT, THEZ I AT
DAHFIHATRET S,

_new__() . bLIBEINTWGE, FIERDOX U AN—21ER L, BLET; ZOXAN— D _value_ %
PICRETIDHIEHICIVWEZTT, WoltARTOX U AN—pERENZ 2, ZALE  new () EfHibh
FHE A
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_sunder_ ZDHYR—F

e _name_ -- name of the member

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

_missing_-- a lookup function used when a value is not found; may be overridden

_ignore_ -- a list of names, either as a 1list or a str, that will not be transformed into members,

and will be removed from the final class

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

during class creation)

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

an enum member; may be overridden

7ER: For standard Enum classes the next value chosen is the last value seen incremented by one.

For Flag classes the next value chosen will be the next highest power-of-two, regardless of the last value

seem.

N— a3 3.6 TIBI: missing_, _order_, _generate_next_value_
N—a ¥ 3.7 CHBI: _ignore_

Pythono 2 / Python 3 ® 2 — FORMIZED 23§ 27DIC _order_ B ZIRMMETE F T, FEEDIIEED
JEFF & R L T—HR L TR S — 22 L %3

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

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

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

JERR: Python 2 @2 — FTlE _order_ EBHIXERIEISREKINZAEATCLES 20, EETT,
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__Private__names
Private names (X518 X Vo N— (23 EBx S, BHEOBEEL 2D 3,

N—Tary 3.11 T

Enum X > /\—&!

Enum members are instances of their enum class, and are normally accessed as EnumClass.member. In
certain situations, such as writing custom enum behavior, being able to access one member directly from

another is useful, and is supported.

N—=Ya v 35 TEH.

Creating members that are mixed with other data types

When subclassing other data types, such as int or str, with an Enum, all values after the = are passed to

that data type’s constructor. For example:

>>> class MyEnum(IntEnum) : # help(int) -> int(z, base=10) -> integer
example = '11', 16 # so z='11"' and base=16

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

17

Enum 7 5 XAV N—DEHBIE

(int, str Z¥ D & 5 72) JE Enum B A S H 72 enum 27 T R, ZOEBSNROBANIHE > TRHEix AL E
T ZITRVWEAIER, 2 TOX Y N—1F True LiHMliZNE T, X O N—DHEIKET 2HMED enum O EAH
FHIEAT O ICE, 7 7 RICRDI—REBIMLTL I

def __bool__(self):

return bool(self.value)

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

enum Y77 7 ZIBMDRAY v REE X756, %BBD 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—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) # named combination
<Color.YELLOW: 3>

>>> Color(7) # not named combination
<Color.RED|GREEN|BLUE: 7>

Flag and IntFlag minutia

il LTUTFOR =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 b7 7 IEHETT

« HELY IR O Y FTDTIFTEIAVTATY
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o RIBMHETIIERED 7 7 7 DAHEHEINET:

>>> 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 ZHIDBENT S0 TIE. ZDRX U AN—DEFID 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 OF 2y 7T, EP0D7 7 7FFEICEENZ2 DL LTRbNWET:

>>> Color.BLACK in Color.WHITE

True

ZHALHNTE. —HDOT7 57Dy bHMFTDT 5 7 ICEENZHEDAH. True BRI NE 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 --> #EMREAEE SN HRHINERESE S

o CONFORM --> fE%7c 'y b 23RS 5
24



o BEJECT --> 757 DRAT—XAZRV, IFESNIHZROEHD int &2 D £,
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).

13 Enum & Flag I3 5ESDH ?

Enum % Enum JRAEZ T RARZENLEDA Y ARV A (A N=) WHDZL ODUIEICHER KIETHARLARY
7 Ao TWVET,

13.1 Enum 23X

EnumType X %2 7 A%, __contains__(). __dir__(). __iter__() BXUEENLR T 5 A TIRKT 20
Enum 7 5 A TIREES 2 ZDMdD XY v ¥ (1ist(Color) % some_enum_var in Color RY¥) ZEBfEZH -
T L £ 3, EnumType IHRMAMAL Enum 7 7 RDOXFXER A Y v K (__new__(). __getnewargs__Q).
_str__ O BXUY __repr__O) PIELWVWZ 2 EBEEZFFo TRAEL £,

13.2 Flag 752
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.

13.3 Enum XY N\N— (A VARV R)
enum X Y N—=ZDOWTHRD EKFEVDIX, ZhoBT Y I THDBEWD ZETY, EnunType & enum 27

FRAEHBEREHR L. X UN—FER L, HiL WA YRRV ADBERINTWRWD Y S 1R MERT 5 7= DICBEFD
RXUN— A VAR VAR TR THAZRL __new__ () ZEMLUET,
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13.4 Flag X2 /)\—

T DR YN=F, Flag 7 7 AL ARRICKENE T2 Z e TE, EHORX I N—DHPRINET, FlZIX:

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

(BLACK . PURPLE . WHITE 3ZERINLNI L I2HEE,)

TITDAYN—ZRELEED . ADETIEZRL, MET 2 IEQEI RSN ET:

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

75T DAYN=F, ENREL 2 DRNEROMEDOBIUTHIGT 5 length ZHiH F5, Hil 213:

>>> len(Color.PURPLE)
2

14 Enum 2v o 7wv?

Enum, IntEnum, StrEnum, Flag, IntFlag 3RO KE T2 I N—F 2 L PHEINETH, ZOTRTE A N—
TETWVWEIDLITIEDDERA, 22T, ZOFEE. HEIWVIIMEDHIZEEZELHle LTHR 5, Bkx7z x4
TOHNER BN L F T,

14.1 fED&RR
Z < ORBRTIE, FIPDOEBEOEIAPIIKICENERT A, TDXA TORRIRINENZERT 2 HEITNLD
»HHET:

o fHIZ auto £ Y ARV ZEMHHT 3

o X LT object £ Y ARV AZRMHT 3

o fHE UTHRHCFIZEHT 2

o fHELTXIVZMHAL, MED __new__O Z#HALTXI V% int (HTEEHZS

INHDEDHEEMF->THI—F I LT, HIEXEETEERL, HOXAN—DFEDRDEL % T 2 HEE
LI, X ox—08N, HIkR, WRNEIBITIZEWVWS I E2REET,
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auto ZfES

auto S5 2 RD K512k b 3

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

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

object Z{E>S

object Zffi5 XD LS ITiRD F3:

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

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

F/2. ZHUIEST __repr__ () 2FEXL KRB —ADRWIITHH 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_)

PR FZES

HE LTXFHNZ/ES ERD K DI D £7:

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

27
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(FIDR=I 5 DfEE)
>>> Color.GREEN
<Color.GREEN: 'go'>

MBD __new__() ZES

HEITHSZIRS __new__(O) 25 RDESITHD T

>>> 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 % & DJAWVWARBRTH S IZIX, 7 =F v T *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 ¥, BIMOFIHERDKZ Z2MED __init__ BEFET,

>>> 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"

(RDR=212Hi L)
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(FIDR=I 5 DfEE)
>>> Swatch.BLEACHED_CORAL.pantone

'unknown'

AR _new_ _O) XYy FRAEZRINATORIIE, Enum HEOEMKICERA X EF; 24X Enum ©
_mnew__() YEEHION, 7T APERINT-ROBFEOBHSEERICHEHINE 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) }

14.2 OrderedEnum

IntEnum ZN—2 & LAWD, BHEOD Enum OREREMSF (EOFFEM e HEITE WA YY) DFET, X —
ZIEFA T T & B53E8TF:

>>> 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=12HE<)
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>>> Grade.C < Grade.A

True

(FIDR=I 5 DfEE)

14.3 DuplicateFreeEnum

EDPEET B AN—DRDBGEI. TAVT7ABERT2DTIERL T —2REXBFET:

>>> 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 24U Enum ZHIB 2N T 2 D L FARRIRS BV OBIMPEE R B 2725 72 DY 727 7 Z{LITXAL

OHITY, BICHFZENI L2V 25, unique) 7aLb—K—Z2fHHALTITAET,

14.4 Planet

_new__(O) % __init__O BEBEINTVEHE, FIERUXAN—DHEIZZINLDXY 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)

30
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(FIDR=I 5 DfEE)

SATURN = (5.688e+26, 6.0268e7)
URANUS = (8.686e+25, 2.5559¢e7)
NEPTUNE = (1.024e+26, 2.4746e7)

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

@property

def surface_gravity(self):
# universal gravitational comstant (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

14.5 TimePeriod

_ignore_ BMEDMHHAEDY Y S TT:

>>> 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)>]

15 EnumType OB T U5 X% 1E3

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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