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Enum (¥, Z=— 27 RERCEEINZY VARLELDOEETT, 70— rOLEBILTOE T, repr() & HE
Fizotzb, ZA—¥ > 7OEE. BEZER WL ODDOKEEDD D 5,

Ihoid, RONGERBEDED —D 2 W2 ZRA D 255 1 EHN 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 ZFRATHHEEA:

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

CHEO@ED ., Enum OERIE Enum BEZHKT 227 5 XA 2EMT 2D LRI K 5WHE T,




AR
Enum X ¥ N—{IRF//NCF?

FIEENIERE R T DN S 72D, (72 mixin 7 7 AD XY v FREM L D1 OS2 0 R % [[)
T 278, XNZiE UPPER_CASE O&RTZ# S Z e 2s R TBD, flTd ZD2X A4 12 HWN
x5,

FIERDOMEIZ X 5T, AUANDEIZEEZBEL Z 5 TRVWHERDH D IH, WINOBAETH, Z ol
JEFBRX U NEHIGT 2 DICHZFT:

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

TEDED, XD repr() BHIEMOLET, X ADHKHT, FLTHEEERLET, XAD str() 351%
ROAHTE X Y ANOHEDAZRRLET,

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

FIZEHID R 2 ANDENIF DXV NDJET BH|ERTF

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

True

FIZERID X VN Z DLW T 2 E)EY name 2> TV 3

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

FIL &2, HOEDDEM value DD %7

‘ >>> Weekday.WEDNESDAY .value
3

ZLDOEEBTHEEZAFEMEDORT & LTDAES DLIZRL D, Python DFIZEIIIRAFENEZEMT 5 Z LT
X% 9, fIZIX. datetime.date WCIEMEHZIRFT XY v FIZ weekday() & isoweekday() D 2D023H D %7,
EWE, —HE0O256 FET, b2 —HZ 125 T7TETHASIETT, BALHBTENLDAY v ROZEH | ZHE
fE L THEMRDDIT, Weekday RN XY v RZEBHT 2 Z LT, date f VAKX VX »oEHZHE L. Z
NIy F TS enum XA ON—ZIRT N TEET:



Q@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

SEATR Weekday enum X Z D XS I2ki D F5:

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

return cls(date.isoweekday())

I o
()]

ST, TNTHHIMIBHD»FARNZ Z e TEE T ! ATAEL & 5:

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

bHEAA. BRIV INEFHATNLOBMBOERZSIX, ZOBEIMUD D IR REINET,

Z D Weekday FIZERNX, ZHD 1 DOBHEZLEL T25EICEBENLTVWETH, EBRLELRGAIEYSTL &
57 7? 1EMOFRERLHRT 2BBEERL TVT, list W7z RWEE, OB O Enun Z2#H$T5 2k
MTEXFET:

>>> from enum import Flag

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

ZIZTIE2DDEEMTONTVE T, Flag TR L TV RE, ERIRT2DERERFETHLHTT,

JLA D Weekday FIBZHU Y RIL & 512, 1 DOBEREERFOZI LB TEET:

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



(FIDR=I 5 DfEE)
{<Weekday.MONDAY: 1>

7272 L. Flag ZEEDX O AN—%2 VD ODERICE L HE I B TEET:

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

Flag ZBIIRET 2 dTE X3

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

Weekday . SATURDAY

Weekday . SUNDAY

ET, WK OPDFRFAZRELTAEL x5

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

TEESNIHORFAZ TR T 5B ERL £

>>> def show_chores(chores, day):
for chore, days in chores.items():
if day in days:

print(chore)

>>> show_chores(chores_for_ethan, Weekday.SATURDAY)
answer SO questions

X UN—DEBOEPEETHRWVIESIX, auto() 2FHT2 e TFRZEHLL 2 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 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

FTTCRERBINTOVIBBELFECARDA Y N—= (—HDBRA I N=TH I =B RXYV v K, &) O, &
VIR U N— R CAFTOBHEDIERIFTE £H A

3 BESHTOEN—FTHSZ DR

T 74 FTIE FIFERHEFRCEO LA V7 2 LTEBOARTZAREL LT, ZORIBVEZERLRVEEIE.
unique() 7aL—XEffHTEE 3.

>>> from enum import Enum, unique
>>> @unique
. class Mistake(Enum) :
ONE = 1
TWO = 2
THREE = 3
FOUR = 3

Traceback (most recent call last):

ValueError: duplicate values found in <enum 'Mistake'>: FOUR -> THREE

4 [EOBEHREZMES

ERERENEE TR WS, auto 2MEX T3

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




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

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

Z DfEIX _generate_next_value_() IZX o> TEIN, ZOMEKIIA—N—F4 FTEFT:

>>> class AutoName (Enum) :
O@staticmethod
def _generate_next_value_(name, start, count, last_values):

return name

>>> class Ordinal (AutoName) :
NORTH = auto()
SOUTH = auto()
EAST = auto()
WEST = auto()

>>> [member.value for member in Ordinal]
['NORTH', 'SOUTH', 'EAST', 'WEST']

AR

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

5457L—>3>

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

>>> list(Shape)

[<Shape.SQUARE: 2>, <Shape.DIAMOND: 1>, <Shape.CIRCLE: 3>]

>>> list(Weekday)

[<Weekday.MONDAY: 1>, <Weekday.TUESDAY: 2>, <Weekday.WEDNESDAY: 4>, <Weekday.THURSDAY: 8>,
—<Weekday.FRIDAY: 16>, <Weekday.SATURDAY: 32>, <Weekday.SUNDAY: 64>]

I A Y7 ATH5 Shape.ALIAS_FOR_SQUARE & “Weekday. WEEKEND* RERRINTWVWARWVWI EIZERELT
(QAE-3AN

FiRJEME __members__ 13HiAH LEHHT, HF 2R L2, MIOT 2 HATEHEUA AN—D< vy V' 7T,
THEHE S &, IESNITRTOLHIBA > TVWET,

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

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




(FIDR=I 5 DfEE)

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

B members_ 1Z3FIEEHUIX U N—ANDFME T 7B RIHHTEE T, UFRIRTORAZEHETHITY:

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

AR

77 7DILAYNTRAZE, BREDOT 7 7HRESNTAE BIZE 3) . 77 7BRRESNTWARWE (B2
30 BEERET,

6 LbE

FIZER R 2 oN— 3R — M2 T E £ 9

>>> Color.RED is Color.RED

True

>>> Color.RED is Color.BLUE
False

>>> Color.RED is not Color.BLUE

True

FIZER DEDNEF D HIIFT R— b ZNT WEH A, Enum X O N—3BHETIEH D €A (IntEnum 2SR L
TLEZW):

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

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

772 Lo RITER S LT3

>>> Color.BLUE == Color.RED

False

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

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




IFPEROM L DHBIEHICTFL 5D 5 (DELISAD £ 375 IntEnun 3L BRDFWICHS &5
BErERTLETY):

>>> Color.BLUE == 2

False

g

==
=

Y2 —VIEFERAAAT D EDWAHETT, HitAAAINZEY 2 —MHIBRIBRE TN TWBHE, £
NHEFEER SN, FILOX Y AN=IZTED R Y N— L [A—TRV/FEL L ROVATREEDLH D £ 3,

7 JIBEBTHINBIXAN—LEH

INETDIZL AL DHITIE, FERDEICREEZ#ER L TWE T, BEEES OE S TEA (2L T B
API TRT 74NV P TRESND) TI, THUIEFISNTVE DI TRED D FHA, KFOMAHITIE, FI%
HOEREDMEBMTH 2 P 3EHL FEA. Ll EXEELES, FEHNIEROEZROZENTEET,

HFIFERNX Python @27 7 ATHD, BHEBO XY v FRRHRXY v PO A TEET:

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

def describe(self):
# self i1s the member here

return self.name, self.value

def __str__(self):
return 'my custom str! {0}'.format(self.value)

Q@classmethod

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

LREOFERBUATD L 512720 %5

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

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

>>> str(Mood.FUNKY)

'my custom str! 1'

10




FMIFENTNEIDLDL—IIRDEBDTT, FLHERED 1 HD7 & —RX a7 DLENIFIZEEN X D T8
EINTWE D, HHTEZHA, FIBHUNTERSINZDMINTOLRNE, ZDHEFDX v o—r LT
FATEFET, BEXY v K (L_str__Q), __add__Q) &) & XYy FEELTRXIY) FX (fLihF). _ignore_

IR S TV 2 B BHIIBISN TS,

HEECHIZEAT __new__ O BXU/ERWE __init__ () ZERL TV BIHE. FIBEHX U N—I1252 507 MEIZ,
FNHDXAYw FIEXNE T, HNCOWTIE Planet 2B L TLZE W,

AR

_mnew__(O) XYy FAERZINTVWHZE, Enum BESOIERRIICHERAINES; 24 Enum @ __new__()
CEERZION, JIRAMMEREINALBROBMFOREZIEICHEHINE S, FFMlE _ new () &
_init_ () DEBSEFESREID ESBL TN,

8 Enum 01705 X{LDFIE

LW Enum 7 7 R, R—ZD enum 7 7 A% 1D, BRF—&H%E 1D, HED object R—ZADI v 7R
AT IRADHRENET, THHEDR—RZ7 5 ADIERFEIZRDED TT:

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

FIBER DY 727 5 ZADEHIFZ DFIZETNI R N =DP—D b ERINTOVRWVWIEEDATRIE T, {EoTUTF
FERFENER A

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

Traceback (most recent call last):

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

IVANOBSORAE I CiR¥ (B3

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

pass

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

11




AYN=—DPEBRBEINTINBEROY 727 5 2{bZ2fFA[ T2, W D2PDTF—XBBLUIA VAKXV ADEERZT
ZERMOERZFIZFRILET, IdWVWA, ZADFFA S5 b, FIEMD 7L —FRco@oX¥iz a3 5
EWVWHHRS DD ETF, (OrderedEnum OHIZBIRL TLZE W, )

9 F—595ADY R~k

dataclass M KT 25 A. __repr__ O 1FMHEKRT 27 7 XHEEML 3, HlZIE:

>>> from dataclasses import dataclass, field
>>> @dataclass
. class CreatureDataMixin:
size: str
legs: int
tail: bool = field(repr=False, default=True)

>>> class Creature(CreatureDataMixin, Enum):
BEETLE = 'small', 6
DOG = 'medium', 4

>>> Creature.DOG

<Creature.D0G: size='medium', legs=4>

HEHED repr () %2 512l3, dataclass() D5 repr=False ZHL T E W,

N— a ¥ 3.12 TEH: dataclass D7 1 —/L K72 DMEDMEBICTERE L, dataclass DHANEIFREI N2 72
DL

AR

Enum R Z D% 72 7 R dataclass() 7aAL—ZXEMA S 2EPR—-—bIhT0EHA, #5LTHT
T 3EHINFT AN, EITRICENZFRDX AR HEWZELWR Y, EECHFDRERSEI D £3:

>>> @dataclass # don't do this: it does not 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
L )

& J

12




10 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 {LDHIRFHIHEIBEH SN E T pickle ATRERFIEHIIEY 2 =L D by LNV TERINTVR
{ TE 53, unpickle {LIFEY 2 =54 U R— MAIEETRITIUIRD TR A,

AR

pickle 70 b aiN— a > 4 TEMD T 5 A TANTITH - 725%R 0D pickle (LD EHTT,

GBI 7 5 2D __reduce_ex__() BEFRT S I LT, FIBEHD X A 238D X 512 pickle {L% unpickle 1t X
NEDPEEETEET, 77 4L FOHRIEIC L > TTITH, EHEREER ORI X2 Z e 28D
2 LNFEHA:

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

__reduce_ex__ = enum.pickle_by_enum_name

AR

77 ZIZHENT X B pickle (bZ2H S Z 2 iE, BETOHENT A U 7 25 unpickle b I nWizdHfiE X F
A

11 E9% API

Enum 7 7 RIIMECH LATGET, DITFOBEE APT 2L TV E 3

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

>>> Animal

<enum 'Animal'>

>>> Animal.ANT

<Animal.ANT: 1>

>>> list(Animal)

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

Z D APl O#IfEIZ namedtuple £ TV F, Enum FEFHI LD 1 51I803FERI D AR TS,
13




B2 5IBUITIZERIX N V=R TT, HATKYI- RHFHOXFH, #HiDos—r Y 2, ¥—/{EDRT
D2BEHRRXTINDY =7 YA, HHVEARCEDO~ Yy YT (Bl #E) 2HETEET, RED 2 Hoxr 7
¥ a v TR FIBRHUAEEOEEE D LTI TEET, HiD 2 004 T2 ay TR, 1 2oMME DML T
WL BEOR HEIICEID YT E T (BB EEIRE T 2121, start 5IEE#HL £9), Enum 22 6IR4 L72#T
LW I ZApRENET, FVIRAAUL, EFLD Animal ~AOEID LTI & EfliTF

>>> class Animal (Enum) :

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

0 TlEL “1“ Z2F 74V b OBIMAREES L T2 AL, 0 PEMBEY LTIk False THDH., T 7 4Lk DFIZEX
UN—IEFTART True iMliZNZ EHICT27-DTH 5,

HEHE API 12 & % Enum O pickle {tid, ZOFNERNEDEY 2 — L TERIN=0E RO T2t 71L—
LAARy 7 DREOHMMPFEDLNEZDT, M) vF—ZR222HDEFT BFIZZHOEY 2a—1DLI—T 4
V74 BEEES C RBLU E9 L. TronPython X Jython TIX5 £ VWEFERA), MHRKIEX. LT LS IcE
Va— VHEFRINCIEET 5 22T

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

i34

==}
=

module 735 2 5N WVIHE, Enum 13 ZNBRICHIETER WD, H LW Enum X ¥ N—1id unpickle
b TERLSRDET;, 257 —%Y —ADAWVWE TATREXE S /20, pickle (LIZEICRD £5,

¥rLw pickle 78 b ainN—a v 4 TR —HORBUITB VT, pickle 237 5 R %2 FRT 570 DGFTORE
IZ __qualname__ #ZMRL 3, HlXIX. 207 72070 — L 2a—TFHNDZ 5 & SomeData N THIFRTHE
EITBIELTDE I ELET:

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

FRBHSNIULTD L5122 5

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

*’
module="'...",
qualname='..."',

type=<mixed-in class>,

(D=2 12%i<)

14




(FIDR=I 5 DfEE)

start=1,
)

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

o names: enum DX ¥ N—, ZEHELIH < TRYISNXFH) (EIZFHTHEN LR WRD 1 260 % D
£9):

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

FBAADA T L —XTIHESTE XS

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

F73 (B, ) ORT DA FL— X THIEETE £

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

FRET Y THIEETEE T

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

e module: LWV enum 27 7 AMET ZEY 2 —IILDEGETTT,

o qualname: FHL\ enum 7 5 ABBT B EY 2 — L DIFFITT,
o type: HILWHIBEL Y 5 2123 v 7 24 V3§ B8,

o start I BETZFEINLHBECH Y Y PGS 5% 5,

N— gy 3.5 TEH: start I EMXNZE LT,

12 &5
12.1 IntEnum

XT3 1 DHD Enum OIRERTH D, int O 72752 THH D EF, IntEnum DX I N— 3L L
HESTEE T ABWKES L, BRI2EBHEYIEMES LTHHETEF 3

>>> from enum import IntEnum
>>> class Shape (IntEnum) :
CIRCLE = 1
SQUARE = 2
(RDR=D12Hi L)

15



(FIDR=I 5 DfEE)

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

>>> Shape == 1

False

>>> Shape.CIRCLE ==

True

>>> Shape.CIRCLE == Request.POST

True

72720, TS HEEUED Enum VIR L IR TE FHA:

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

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

>>> Shape.CIRCLE == Color.RED

False

IntEnum OEIZMO AR TIIERDO XS5 IIRZ#|VWET:

>>> int(Shape.CIRCLE)

1

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

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

12.2 StrEnum

PBHXNTWE 2 OHD Enum OIRERS T/, str DV T 75X THHDH T, StrEnum DX I N—F, XF
Bl TEE T, EHICE 8, BRAZXFIFIEREY S LTH B TEF T,

Added in version 3.11.

16




12.3 IntFlag

XD Enum OIRAER IntFlag d. int #EEZ 7R LTVWET, EWE, IntFlag DX Y N—% L v MiH
F (&amp;, |, 7, ~) Zffio THAGDE L, ZOMED IntFlag X Y N—I1TK8 2 Z L TF, IntEnum & [[@kE,
IntFlag DX Y N=3dEHKTH D, int MEHI N A THIUIL I THERF T,

AR

IntFlag X Y N—IZR LTy MERDAN D EAREEZ L TH, ZOMRIX IntFlag X Y N—TII%R <R
hDE¥EF,

Yy MHEAEEORRD IntFlag & UTHEREREDS S, HIZ IntFlag X Y N—TIIRRD 5,
L £ I¥ FlagBoundary ZZM L T 72X\,

i\glzl

Added in version 3.6.
N—Yar 3.11 TEH.

IntFlag 7 7 A DHi:

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

R =4
W=2
X=1

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

>>> Perm.R + Perm.W

6

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

True

HAGDEICHHEZN TN ET:

>>> class Perm(IntFlag):

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

>>> Perm.RWX
<Perm.RWX: 7>
>>> ~Perm.RWX
<Perm: 0>
(KD<R=212%i<)

17




(FIDR=I 5 DfEE)
>>> Perm(7)
<Perm.RWX: 7>

AR

HAEDRICHAHTZ DT b DIITA VT RAEAREINET, TAVTRBA T —Ya YHIZRFRINE
HAD, HICLZRETIHENENET,

N—Tar 3.11 TZ

IntFlag ¥ Enum O 5 1 DOHEELE WX, 77 7PREZINTVRY (BB 0TH ) BEa, TOEMBHEE
L COFHlilZ False 12725 2 2 TI:

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

False

IntFlag X Y N—3% int OV T 5 ATH L7, ZhoeflAEDES I N TEET (/L. IntFlag
TR LB HD £9) -

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

>>> Perm.X + 8
9

AR

BEDFEREF ~ 13, WICIEDEZFFD IntFlag X ¥ oN— 2R3

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

IntFlag X U N—IRIEUH T2 2 TEET:

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

Added in version 3.11.
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12.4 Flag

REOIREANE Flag TT, IntFlag & [AREIC, Flag X ¥ N—d By MNEET (&, |, 7, ~) 2> THAGDLE
bNET, LU IntFlag idEWV, D XD Flag FIZEH L § int & HilAEDERLD, HEKLAD TEFE
Ao EREFHIEET 2 Z L DATRETT A, L LT auto Z{H\, Flag ISHEYIREZEIZE 2 Z e R INAT
WET,

Added in version 3.6.

IntFlag ¥ [AfIC, Flag X Y N—DHASDERE D7 7 7B FESNTORWIREEICR - 72855, ZDEMBHE
¥ L COFHfil% False 72D £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

fEARD 7 Z 270& 2 DNESE (1, 2,4, 8, ...) DEZFONETIR, 77 70MAEGOEIEIZ SR FEA:

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

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

77 THBESNTVIRW RBIRAHTZ M T T, ZOEMBERZEDD FEA:

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

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

False

Flag X U N—IIRIBIH T2 2 TEET:
19



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

Added in version 3.11.

AR

FEAEDH LWnwa— FTid, Enum & Flag 25 <HERINE T, £ 05 DX, IntEnum & IntFlag (& (¥
e T &, 1o THERANCL ORI fRZFIZFTL L HEECCTE T L % 5 T 2T & D) FIZH o KGR AT 22K R
KT 555 TF, IntEnum & IntFlag l%, Enum % Flag TIE LF L WL BRWEEDAIZHE S RETTF; fi
ZIR. BEEBZYENTEEMZ 2 20, oY 27 L OMEERMEZFEVWE ETT,

12.5 Zofth

IntEnum (& enum £ 2 — L D—HFTTH, BEITOEED 2 THMHHEIITRZIAET:

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

pass

2T X S BB OIREEZ EHRT 2 FIELHENLET; #2132, FloatEnum i% int TIX7 < float T
HEXELBDTT,

WL DOMhDIL— )L

1. Enum DY 727 7 ZAZERT 2L &, HAESE L7 — XML, K 7 AOUGT Enum 7 7 REH X DL
IR L2 AUd7a b ¥ ¥ A (L& IntEnum OFZ2Z0H),

2. HESE LRIV 77 7 Z{LATRE TR T AUINIT £ Ao BIZIZ, bool ¥ range 3477 7 Z{LTERW
72, HBESTE DL Enum fFRIHC T 7 — 038 E L %5,

3. Enum DX U N—RBEART —ZBTHOE AN, BMOF— 28 (flZ1E, Eoflo int) L EHES
BETLEI &, TRTDRXIYN—DEIZZ DT — X BTRITIUIR SRR £, TOHlRIZ, XY v F
DEMT 22T D, D7 —ZBEEE L L WEBIITEHA S EE A

4. o7 — 2B EEINIGE. value BIEE. 72 ZFMTH O FMHTDH 2 L LERDMTA TS, FIZER X
UA—HEEY LTI RLTR®DEEA

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

6. %-1RDEX: s BLYL %r ZZNFN Enum 77 AD __str__ () B __repr__ O ZMFUHLF
3 20D a—F (IntEnum @ %i ® %h 7)) BHIEHD X v N2 EI N T — 28 LTHWw
ij—o

20



7. 74—~ MEAXTFHN 771, str.format (), BX Y format() Zenum ® __str__ () XY v %
Vg3,

AR
IntEnum . IntFlag . StrEnum &, BEFEOEHD Fry 74 VE#Y LTHFFINATWE 0D, Zhb0
_str._ ) XV YRR ENHOTF—2RD _ str () XAV FIZVtEy PEATWS,

13 _new__ (O & __init__ () DEBE5ZESANEH

_mnew__() X Enum X Y N—DEBOEEIZAZTA ALV ERZFALEST, MOZEEEZMZ 254,
_mnew__Q) ¥ __init__ O O¥BE5EFMMHTEE. __init__ O ODHDPLEFLVTL & D,

BIZIE, BEOEZ 2R S 7 RICETH, ZOFD 1 2B F2ELE LTHOWEWESIEIRDO LIS LET:

>>> class Coordinate(bytes, Enum):

mwmn

Coordinate with binary codes that can be indexed by the int code.
nin
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

34
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Do not call super().__new__(), as the lookup-only __new__ is the one that is found; instead, use the

data type directly.
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13.1 @D VL=

__dunder__ DY R—F

__members__ IFiAIAATH D, member_name:member #ER L TAHF[fE~vv ¥ I/ TT, ZHIEF I AT
D AHKFAFRET T,

_new__ () A, DLIBEINTWEGE, FIERDX U N—2ER L. IRLET; ZOX 2 N— D value %
YNICHETADBIEHICIVEZTT, VWotARTDOA Y AN—DIMERENZ 2, FhLE  new () Effibh
FH A,

_sunder_ &ADHYR—F
e name_-- X U N—4

e _value_-- XY N—OfH; __new__ THETEZT

_missing_ () - ERRMND» SR o7 BWMEDONLIMREL; A —N"—F4 FENTWEIL2HD
E35E

e _ignore_ - ZHID VR FT, list L& str TYo ZDARTDERIZR Y AN—ADEMWMBITHIT,
B2 7 7 A HHIBRE N E T,

e _generate_next_value_() -- FIBHID X ¥ N—DEYIRMEEZEET 2 Db E T, A—N—F 4 F
INET,

e _add_alias_() - BEFDORA Y NR—DIZA V722 LTH LWAFIZMAE T,

e _add_value_alias_() - BEfFORA U N—DITA ) 7R L TH LWEZMNZ F 5, Bl MultiValueEnum
EHBLTLIEE N,

AR
D Enum 7 7 AD%E, ROfEE L TERENS DR ERSINLHRARDMEIC 1 ZMATDDTT,

Flag 7 7 A Tl&. RIGBIENZHIZ. ROBRAD 2 DREFL D T,

N—=Ya v 313 TEHE: DHION—Y a Y TIREKDETELZ S RRICERS A ERZfEoTWE L,
Added in version 3.6: _missing_, _order_, _generate_next_value_
Added in version 3.7: _ignore_

Added in version 3.13: _add_alias_, _add_value_alias_
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Pythono 2 / Python 3 @2 — FORMZE D T 3579012 _order_ EMZRMTE T, EEDFIZEHED
IEFE ¥ BB L CT—B L TRITFREZ 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']

AR

Python 2 D2 — FTlX _order_ EBHIXERIENTRINIANMEATLE S 20, BEETT,

__Private___names
Private names 1IFI%H X O N— (23 EBxh 3, @BHEOBEEL 2D T3,

N—Tay 31l TE

Enum X > /\—&!

BIBBIRX O N=1ZZDHNER Y S ZADA Y RAX YA TH Y, @HIX EnumClass.member & LTT7 72 AENE
o RABFEN X N— L L. X N— OHHTE. B/ methods SIRIEL TW53 7 7 R & OHHTDEZE % 1)
57012, KXFOAFZEMS Z e Zimd#HEL 3,

N—T gy 3.5 TLEH,

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) is...

17
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Enum ¥ 5 R X N—DEH(E

(int, str R D K 57%) JF Enum MEEE Iz enum 7 7 Rid. ZOEE SN OHRNINE - TR X L %
T, Z3TROVEAIE, 2 TOX Y N=F True LiHMEINE T, X U N—DEIMKFET 2ME D enum D EAE
A 21T 5121, 7 7 RACRD A — FZBMLTLZE W

def __bool__(self):

return bool(self.value)

TV — 27 Enum 7 7 A% True & L CiHlid N %3,

XYy R{IED Enum 75 X

enum %77 7 RIBMD XY v REEZ 7256, RiBD Planet 77 AD X512, FDORAXY v FIZX U NN—=D
dir(Q) IKFERREINFTH, 7T ZAD 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 DX N\N—DiAHEDYE

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 FOR=Ry bRFHLET:

>>> 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 b7 I IIEHIETY
« BHLY RO Y PDTFTEIAYTRATY

o RIBMHTIIERED 7 Z 7 DAHBEHENET:

>>> 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—DEHID LRI 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:

25



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

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

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

o XUN=YyT/UE OF v 7 TR, ENO0D7 7 73FICEENL2DDL LTRDNET:

>>> Color.BLACK in Color.WHITE

True

FNLHNTIE. D75 708y bBMFD T 5 7ICEETNEGEDA, 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 --> RN MELEE S NGB N e HESE S
o CONFORM --> &7y b 2T 5
o EJECT --> 757 DRA7—XA%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).

26




14 Enum ¥ Flag I3 5ESDH ?

Enum % Enum JRAEZ T RARZNLEDA VARV A (X N=) WHDZL ODUIHICHER KIZTHARXRLARY
7 A% TVWET,

14.1 Enum 75X

EnumType X % 27 7 A%, __contains__(). __dir__(O. __iter__ () BIUEHEMNLR T 7 A TIIRRT 20
Enum 7 7 A CTWREIEST 2 ZDMid XY v F (1ist(Color) %° some_enum_var in Color % ¥) % ELZHio
THRML £ 3, EnumType 13RI Enum 7 S AD X FXER XY v K (__new__(). __getnewargs__().

_str__ O BXU __repr__QO) BIELWIZ 2 EELZ R > TIRIEL £3,

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—ZOWTHRDHEEKFEVDIZ, ZNOBT Y IN N THE WS T T, EnunType & enum 27

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

14.4 Flag X2 /)\—

777 DRAN=, Flag 7 7 AL ARSI S 2 Z e B TE, EROX Y AN—DHMNREINE T, HilZIE:

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

(BLACK . PURPLE . WHITE XFREI NV L ICIFEE,)

77 TDRIN—ZRESEL e, BOETIEZL, ST 2 IEDHEIAREINET:

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

T TDRAYN=F, FADEL 2 ODXRXEFDHEOBUCHIET % length 285 £5, #l21E:
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>>> len(Color.PURPLE)
2

15 Enum 2w 207wy

Enum, IntEnum, StrEnum, Flag, IntFlag 3RO KE T E I N—F 2 e PHEINETH, ZOTRTE I N—
TETVWEIDUITEDDERA, ZITWE. Z0%%. HA2VIFHMBOTERZE2Hle LTHZ 2. Hralri 4
TOHNER BN L E T,

15.1 fED &L
% OHFETIE, FIBEROEBROMEIAHIEZICINE A, DXL TOHMATIRERZERT 2 HIEEN LD
PHHET:

o {HIZ auto 4 Y A X ¥ A EHHT 3

o ¥ LT object £ Y ARV R%EMHHT 3

o Y U THHCFI RS 2

o fHELTXIVZMAL, ME®D __new__O ZHHALTX V% int (HTEEHRZS

INHDEDNERM > TS L —HF -1 LT, HEFEETIIR, OX I AN—DHESDIRDEL %25 2 HEHH
LIT, XY=, HIFR, BNEZDMTADEEWVWS e 2Rt ET,

auto ZFES

auto 25 RO LSk ) £

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

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

object Zffi5 XKD LS ITk D £3:

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

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

Fio, ZHAUIENT __repr__ ) 2EZ/1LK B2 —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_)

PR FZES

HE LTXFHNZ/ES ERDE I T

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

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

MED __new__() &FES

HETESZIES __new__ ) S RO L5112k FT:

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

return obj

29
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(FIDR=I 5 DfEE)

>>> class Color (AutoNumber) :

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

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

AutoNumber % X DJEWAIRTHS 12X, ¥ =F v T *args ZEMLET:

>>> 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 r, BMOFIHEMDKZ Z2MED __init__ HEIE 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) XYy FPERINLTVIZE, Enum HESOIERFHCHEHINES; 240X Enum @ __new__ ()
CEEHZ LN, 7 IAPMEREINBOFORS EEERICHERINE T,

g

==
=

Do not call super().__new__(), as the lookup-only __new__ is the one that is found; instead, use the
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data type directly -- e.g.:

obj = int.__new__(cls, value)

15.2 OrderedEnum

IntEnum ZN—2 ¢ LW, EBEOD Enun ORERN (OFIFEM e HETTERnWARY) DFET, XN —
ZNEFPAHT T & 2512 80C 3

>>> 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
Cc=3
D=2
F=1

>>> Grade.C < Grade.A

True
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15.3 DuplicateFreeEnum

EPEET I AN—DBDHBIBEIC, AV T7RAERERT 0TI LR 5 —%2FEXEET:

>>> 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: Jr --> Jr"

% (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
ZAUZ Enum ICHIAZEMCT 2D L FAERIEZHVOBIMREEZ2B IR S 7200 727 5 2{LI2&>
BTy, BICHIBEEINCLZWET RS, unique() FalL—&X—Z2FHLTITAET,

15.4 MultiValueEnum

Supports having more than one value per member:

>>> class MultiValueEnum(Enum) :
def __new__(cls, value, *values):
self = object.__new__(cls)
self._value_ = value
for v in values:
self._add_value_alias_(v)

return self

>>> class DType(MultiValueEnum) :
float32 = 'f', 8
double64 = 'd', 9
(KDR=12Hi<)
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>>> DType('f"')
<DType.float32: 'f'>
>>> DType(9)
<DType.double64: 'd'>

(FIDR=I 5 DfEE)

15.5 Planet

new__() ® __init__ () PERINTVRHE, FIBRX VAN—DEIZINOD XY 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, 2.5559¢e7)

NEPTUNE = (1.024e+26, 2.4746e7)
def __init__(self, mass, radius):
self .mass = mass # in kilograms
self.radius = radius # in meters
@property
def surface_gravity(self):
# universal gravitational constant (m3 kg-1 s-2)
G = 6.67300E-11

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

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

>>> Planet.EARTH.surface_gravity
9.802652743337129

15.6 TimePeriod

_ignore_ BIEOMHHGIEOY > S TT:

>>> from datetime import timedelta

>>> class Period(timedelta, Enum):
"different lengths of time"
_ignore_ = 'Period i'
Period = vars()

for i in range(367):
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(FIDR=I 5 DfEE)
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 YT UV X%E3

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

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