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IntEnum . . . . . ... e

Enum ¥ Flag IZE3ESDH ?

9 A 24, 2024

10

11

12

12

14

............. 14
............. 15
............. 15
............. 17
............. 18

19

............. 20

25



14.1
14.2
14.3
14.4

15
15.1
15.2
15.3
15.4
15.5

16

Enum 77X 25

Flag 72 & .« . o e 25
Enum XV N— (A YRRV R) L 00 25
Flag X > oN— e e e 25
Enum v 97w o 26
EDEME . . 26
OrderedEnum . . . . . . . . . e e e e 28
DuplicateFreeEnum . . . . . . . ..o Lo 29
Planet . . . . . . o e e 30
TimePeriod . . . . . . o L o e 30
EnumType DY TS5 X% (3 31

Enum /¥, 2=— 27 REIFEEINLS VRLVADEETT, 70— U EBIHMTOETD, repr() & D
ERZZ 572D, -y 7OMEE BLRREVWODOEEELDH D 7,

IhoiE, ROENGERBDED =D 22 ZRA D 255 I EHN T, IR BHEW, DD $3:

>>> from enum import Enum

>>> class Weekday(Enum) :

MONDAY = 1
TUESDAY = 2
WEDNESDAY = 3
THURSDAY = 4
FRIDAY =
SATURDAY
SUNDAY = 7

nm o n
(o))

H5WIE, RGB ZHETHHOEEA:

>>> from enum import Enum

>>> class Color(Enum) :

RED = 1
GREEN = 2
BLUE = 3

CEOMED . Enum OfFKIE Enum BEZHKS 22 7 Z2MERT 2D LR HWHETT,

AR

Enum X ¥ N—{IRF//NCF?

FIERNIER R T I DICHbN 2, £ mixin 7 7 ADRX Y v RREME L OO EZEORE % [
WY 272, X2k UPPER_CASE O#RTZMES 2 e A CHEEESNTE D, fITH oKL
ERHOET,




FIZERDOMWEIZ L 5T, AUANDHEIBEERGE L Z TRWEERD D T, WINDOGEETH., FDE
WERIETEXANERET 202 £3:

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

CEOHED, AUNOD repr() BHIBEHOLH, X UANDHH, ZFLTHEERRLET, XUND str) &
IR DZETE XAV NDERIDAEFRRLET,

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

BIZERID X 2 ANDOENIZF DR U ADJET BH|FERTF

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

True

FIZERID X > N3 Z DHAHTIE T 2 G081 name 2Fio TV 3!

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

B &2, HDODDEN value DHH F5:

3

>>> Weekday.WEDNESDAY .value }

ZLDFE/BTHELZLAEMEORT L LTOAES D LIiZR D, Python OFIZEIIRZ FHWEBEMT 5 L
MTEET, HlZIX, datetime.date IZIFMEHZIRT XV v FIZ weekday() & isoweekday() D 2 DD
DET, BWE, —HIE0OPS56FET, 37>~ AR 125 TETHRIZILE T, BALBTENLDRAY v
FOZEFHEZHEFEL TE L RbD DT, Weekday FIZEHNCX Y v REBINT 2 Z & T, date f VARV R 50
HEHEL, Z2RUC< v F T % enum X Y N—%2RT N TEET:

@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

SEE Weekday enum X Z D X STk D 3

>>> class Weekday(Enum) :

MONDAY = 1
TUESDAY = 2
WEDNESDAY = 3
THURSDAY = 4
FRIDAY = 5
SATURDAY = 6
SUNDAY = 7

(RD<—12Hi <)




(RIDR=I D5 DR E)
#
@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

ST, TNTHHMIBHD»FARZ Z e TEFET | ATAEL & 5

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

bbAA, BREDINEFZATOWSDORBORHZR H1X, ZORAPRDDICEREINE T,

Z D Weekday FIZEINE, ZHA 1 DOBEHEZLEL T25EICEENTOWETH, HERERGHEIZY ST
L5557 1EBORERZLHRT 2HEBEERL TWT, list 13V BRWEE, HOM D Enum %
THIEMNTEET:

>>> from enum import Flag

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

ZIZTE2D0DZEEMTONTVE T, Flag ZERA L TWo L, HEXITRT2DERETHSHTT,

JLA D Weekday FIFALFU L5112, 1 DDOEREZRFOI LN TEET:

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

7272 L. Flag 3EEDX Y AN—2VEDODERICE DL BTEET:

>>> 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 ODPDFRFEZRELTAEL £ 5



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

TEESNIHORFLZ IR T 2B 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—DEBOEPEETRWVIESIX, auto() Z2HFHT A2 TFHEZEL B 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 FIBEBRXN-BLIUVENSOEREAD OIS LT IR

T0T 7 AR Y N—IZH/ G TT 7R LRIES BWERRGERHD £ (T7bb, TurJ762F 0T
W AR R TIEMER BN EE DD 572 . Color.RED & H L OWEELRIGERY), Enum TEZDX5R 77
R BHARET T

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

FIFER X 2V N=1Z GH TT7 7R LEVWHEE 7 AT LT 7 ATEET:

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

BIZERI X > oN—D name P value DI ERIGE:




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

'RED'

>>> member.value

1

2 FIEBRAIN—CEDER

[ CAHTDFIZERIRX > N— 2 RO Z L IF TEERA:

>>> class Shape (Enum) :
SQUARE = 2
SQUARE = 3

Traceback (most recent call last):

TypeError: 'SQUARE' already defined as 2

Ll FIZERIX o= %, BlIOGRTEFESZ P TEE S, MUEEZED A © “B“ 51658 (2
LTADPRICERINTVEHEE). BEAYANA—ARXWNTEZZAVT7RARDET, A DETOMRETII,
XUN— A DPBEEINET, A DELETOMRTIEIXA > N— A ZRLET, B OARTOMEKRD, X N— A

PIRLET:

>>> class Shape(Enum) :

SQUARE = 2
DIAMOND = 1
CIRCLE = 3

ALIAS_FOR_SQUARE = 2

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

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

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

AR

FTIHERIN TN BB L A ULHDR Y= (—HRBR Y A—TE5—HHRY v . 1Y) O,
HBVIEA Y A= LA LN OREEOIERIETE $E A,




3 BESHITOEN—FTHSZ DR

T 7 AV FTIE, FIERHEIRICEO AV 7R L TEBOATTIZHFAELE T, ORI BVEETRVWEGE
iF, unique() 7aALV—&2HHTEES:

>>> from enum import Enum, unique
>>> Qunique

. class Mistake (Enum) :

ONE = 1
TWO = 2
THREE = 3
FOUR = 3

Traceback (most recent call last):

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

4 [EOBEHREZMES

ERERENEE TR WS, auto 2MEX T3

>>> from enum import Enum, auto
>>> class Color(Enum) :

RED = auto()

BLUE = auto()

GREEN = auto()

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

ZDfBElX _generate_next_value_() IZX» TEIIN., ZOMKIIA—NN—F4 FTEET:

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

return name

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

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

AR 1



‘ _generate_next_value_() XYV v RIFMDRA Y N—K D BENTERSINIZDELRDH D £3, J

5147L—>3>

FPERD A N=DA T L= MEFIZEHR— P LTVEEA:

>>> 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* BFER/RINTVWARWI IZHERL
TLEEW,

FREME __members__ I#iAH LERT, HFE 2R L. HIGTA2HFTLFIZEEX O AN—D2 v ¥ 7T
T, THRIEIEDED. FEINZTXRTOELHMNA>TVET,

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

name, member

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

B __members__ FFIERIX UN—AOFHMAE T 7B RIHHTEE T, LRI ITXRTORNGZHETHTT:

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

AR

77 7DIAN T AR, BED T Z IHRRESNIAE BIZIE 3) . 77 THRES N THRWE (F
ZE0) BEEhET,

6 LEE

FIZERRX VN — 3R — M2 T E £ 9

>>> Color.RED is Color.RED
True
>>> Color.RED is Color.BLUE

False

(KDR=V1ZHiEL)




(RIDR=I D5 DR E)
>>> Color.RED is not Color.BLUE

True

FIERIDMEDIETF DLEEIZ T R— TN T WEHA. Enum X O AN—3BHTED D $¥A (IntEnum 2%
LT EEW):

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

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

72 Lo I ER ST LTV E 3

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

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

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

IFEROM Y DHBITHIRF LB D T (MDELICAD $ 4%, IntEnun 1$ Ty BE5HMAS X
SHEENTUEY):

>>> Color.BLUE == 2

False

i34

==}
[=]

EY 2 —VIIHEGARAAT D T EDARETT, HialAAASNIEY 2 —MFFEURE TR TS HE,
ZRHEFEEREIN. FILWRA Y N=IITED X VN = L [A— TRV /FEL L ROVATREEDH D 3,

7 JIBBITHINBIAN—LEH

INFTOIEL ALDOHITIX, FNBEROMEICEHEFERL TOE T, BEEMHS OXE L TEHM (ZL T, B
AP TRFT 74NV FTRESIND) TIA, ZTHEEH IR THE DI TEDD FHA, KEOFHRHIT
X, FIBEOEBOMEAFTH B 2IEEH L EEA. LA L, HAPAEERGA, FEIEEOERES L
MTEFET,

HIZERNE Python 27 FATHD, BEEBDAY v FOREAY v FEFOZ LA TEET:

>>> class Mood(Enum) :
FUNKY = 1
HAPPY = 3

def describe(self):
(KDR=V1ZHiEL)



(RIDR=I D5 DR E)
# self i1s the member here

return self.name, self.value

def __str__(self):

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

@classmethod

def favorite_mood(cls):
# cls here 1s the enumeration
return cls.HAPPY

FREORRBUATD L 512720 5

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

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

>>> str(Mood.FUNKY)

'my custom str! 1'

FIFENTVELDOL—VEFIRO L B TT, ZEHERKEDN 1 HO7 VX =227 DHANIFIZERIZ XD
TREINTWE7D, HHTEEEA, FIFEHATERINZZOMTRTOARNL. ZDFIERD X > oN—
CLUTHHATEE S, FilkXY v F (L_str__O, __add__O) R¥) &, XV v FEHELTAZ Y 77X (il
F). _ignore_ I XN TV B EHAIIHIIN TS,

HEECFIBAT __new__ O BXU/EHE __init__ ) ZERLTWARHE, FIBEX A —t52 60
fElX, ZNODXY v FIZEINE T, HITONWTIE Planet 2R TL 72X W,

AR

_new__ () XYy FpREEINTONRIE. Enum BEOERKFICHEHAINET; 24 Enum O
_mnew__ () rEBEBION, ZIIRAMNMERINLZOBMBEOBRBEZRFICHEH I E T, FME
_new ()% ___init_ () DEESEFEINED EBRLTLE IV,

8 Enum 0175 X{LDFIE

LW Enum 7 7 RE R—RD enum 7 7 A% 1D, BRF—&8% 1D, HHD object XR—ZAD I v
DAY FADHEENET, THHDR—RY 7 ADIEFIZRDED T

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

pass

FIZBIDY 77 5 ZADVERRIEZ DFIHEENI X VAR —PB—DO ERIN TR WVIESDAITR I ET, o TLL
TN ERA:

10




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

Traceback (most recent call last):

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

UTRD &5 GEI3frshEd:

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

pass

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

X UN=DEBRINIINERLOY 727 7 Z{E2FAI T2 8. W OpDT—XBUB IO VAR RAOEER
AEFMDOERZGIERILET, LR VA, ZAMFFAIEN S &, IO 7L — T oo 2 %
BI2L0HHES DD £F, (OrderedEnum OFIZBIRLTIZE W, )

9 F—RISADYR—F

dataclass MK T A5G, __repr__ O IR T 27 7RG EERL 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>

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

N— a v 3.12 TEHE: dataclass D7 4 —)L K2 DMEDFEEICE R X4, dataclass DHARHIFRR I N7z
{khELE

11



10 Pickle 1t

BT pickle 1k & unpickle 127X %3

>>> from test.test_enum import Fruit

>>> from pickle import dumps, loads

>>> Fruit.TOMATO is loads(dumps (Fruit.TOMATO))
True

HH D pickle {LOFIBREHEIWH X E 3 pickle AJRERFFERIIES 2 LD by TNV TERINT
Wi T3 57, unpickle (IZES 2 —A 54 VK- FATRETRITNUIR D TR A,

AR

pickle 70 F anAN—Y g v 4 TREMD 7 5 ATANTFITR - EFERIOD pickle (LD EH T,

B 7 52D __reduce_ex__() BEFKT DI & T, FIBEHDX U ARED & 51T pickle /b= unpickle 1t
ENBPELEETEET, T 7410 FOFERMHEICE > TTITH, EHELREEZFOFFEAICIZAIMCEZ 2,
PR LNERA:

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

__reduce_ex__ = enum.pickle_by_enum_name

AR

7 7 ZIZHENC & B pickle {LEF S Z 2id. HATOENT A Y 7 XY unpickle (kX NV
FH Ao

11 B8% API

Enum 7 7 REMEOH LATGET, DU OBEIE 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 LU TWVWE T, Enum FFOH LD 1 51BUIHIERIOLETTS,

52 FIIIFIERIX U N=F0D V=R TT, ZATRYI> LAROLFY, &y —r v A, F—/{HD
R7ZD2ERRXTNDY—r VA, HEZVEAHCEDO~y E V7 (B §F) ZEETEE T, RED 2

12




DI Ty a Tl VEBAFEEOHEZEDY TR TEET, BID 22004 F > arTld. 1 »oiAE
DML TOLEBEREHBINCEI D Y TET (BOBBMEEIEET 2121, start 5IBEHFHL£3), Enum
POIRELEH LW I ZANRENE T, S0z iud, Eidd Animal NOED Y TR EliTc3:

>>> class Animal (Enum) :

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

0 Tl “1“ %277V b OBRE S T2HEIX, 0 EBMEE LTI False THDH, T 7 4L+ DF|
ZBRXUN—FFTRT True iMiEZXINZ L5 T27-0DTH 5,

FEBE API 12X % Enum O pickle bk, ZDFIERBEDEY 2 — LV TEREINrEROTHTDIc7
L—ALRARy 7 DREDFHMMBEDNLZDT, PV v F—iZhd2eHDET (PIZIZHOEY 2—1D
2—7 4 V7 4 BBEMES LKL £3 L. IronPython % Jython TIX5 £ WEFHA), RIKIE. IR
DEICEY 2 —NAHEHRINHEET 228 T

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

nig

==}
[=]

module 235 2 53R WIGE . Enum X Z DB RICHIRETZ R WzH, H LW Enum X > 3—{X unpickle
fbTERSZDET;, 27 —%Y —2ADFWVWE TATHRAEXE S 729, pickle (LK D T,

HrLw pickle 7a harnN—oay 4 T —EORIICHB VT, pickle 257 7 A%ZFHFR T 270D DGO
BEZ __qualname__ ZZML ¥ 3, HIZIE. 207 7ApB 70—l Ra—7HADY 7 A SomeData AT
FIFATREE § 2 IEL D XS ITHEL 3

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

FRVMSILTDO L5122 5

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

*’

module="'...",
qualname='..."',
type=<mixed-in class>,
start=1,

)

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

o names: enum DX ¥ N—, HEHF I H V< TRYSNCFH (EEFHTHEED R VIR D 1 2544
FDET):

13




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

FRBHETDOA T L —XTIEDTE LT

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

F720% (%00, ) ORT DA TL—XTHIHEETEZT:

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

FRETYEY I THIEETEET:

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

o module: FIL W enum 7 7 AMNE T BEY 2 —LDAFT T,

e qualname: FL W enum 7 7 ABBT B EY 2 — L DEFFITT,
o type: FILWHIERIY 5 2123 v 7 24 V58,

o start D HETRFES NG ETHY ¥ ZFAT &5,

N— 3y 3.5 TLEH: start SIBHEMEINE LT,

12 JREFFER
12.1 IntEnum

Bt T3 1 DHO® Enum DIREFRITH D, int OV 775X THHH £3, IntEnum DX 2 N— (3%
M TEEd; X555, BRI2BHHZAY S LTdhiRTE 3!

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

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

GET = 2

>>> Shape == 1

False

>>> Shape.CIRCLE == 1

True

>>> Shape.CIRCLE == Request.POST
True

7L, 25 EFHED Enum FIZEH L 3BT E FEA:

14




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

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

>>> Shape.CIRCLE == Color.RED
False

IntEnum OEIZMO AR TIIERD X5 IR BV T

>>> int (Shape.CIRCLE)

1

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

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

12.2 StrEnum

XN TW3 2 O0HD Enum DIRERS £72, str DY T 75X THH D T, StrEnum DX U N—F, X
FHCHETEE T, XHICEI ., BRiaXFIERY S LThIiRTEE T,

Added in version 3.11.

12.3 IntFlag

XD Enum OJRAEM IntFlag . int ZEEI AL LTVWET, EWE, IntFlag DX Y N—% v MH
HF (&amp;, |, ", ~) 2o THASEDE SN, ZOHERD IntFlag X ' N—I2R 5 Z & TT, IntEnum &
Ffk. IntFlag DX U N—5BETHD, int BHFEHINZ L ZATHIUIL ZTHHEZET,

AR

RS- S I

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

IntFlag X Y N—=IZNf LTy MEEMADEALREREZ LTS, ZOMRIE IntFlag X Y N—TII7%R

vy MEAEEOKRD IntFlag & L TAEREREOSE. EIX IntFlag X Y N—TIE KRR D %

Added in version 3.6.
N—a v 311 TEH.

IntFlag 7 7 A DHi:

15



>>> 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

HAGbEICHHEZN TN ET:

>>> class Perm(IntFlag):

R=14
W=2
X=1
RWX = 7

>>> Perm.RWX
<Perm.RWX: 7>
>>> ~Perm.RWX
<Perm: 0>

>>> Perm(7)
<Perm.RWX: 7>

R
MHABDRICELHEDT b DIEZA VTR EARINET, T4 VT REA TL— 3 YAIIEERE
NFERBAN, [BIZEIZMBTIRAEINE T,

N—Yar 3.11 TLH.

IntFlag & Enum ®% 5 1 DOHEELEWZ, 77 7PRESNTVIRW ([E2 0 TH ) HEa. ZOHEME
¥ L COFHMIZ False IZ725 Z 2 TT:

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

False

IntFlag X ¥ N—% int DV 77 A TH 57D, Zhb LHlAEDLDEL LN TEET (J27Z L. IntFlag
BT B AREED DD $9) -

>>> Perm.X | 4

<Perm.R|X: 5>
(RDR=V ki)

16




(RIDR=I D5 DR E)

>>> Perm.X + 8

9
N
AR
BEDHEETF ~ X, HICIEDEZFFD IntFlag X > N— ZiRT:
>>> (~Perm.X).value == (Perm.R|Perm.W).value ==
True
J
IntFlag X U N— 3RS 2 2D TEET:
>>> list (RW)
[<Perm.R: 4>, <Perm.W: 2>]

Added in version 3.11.

12.4 Flag

REDOIRAESNZ Flag T3, IntFlag L[ABRIC, Flag X U N—=3d vy MEET (&, |, 7, ~) 2> THlHASE
bELhET, LAL IntFlag IXEWV, DX D Flag FIEAI L & int & dfHASDELD, HELAED
TEEHA, HEZEEIEET 2L HARETTA. L LT auto Zffiv, Flag ISHEYIREEZEIIEZ 2k
PHER XN TVE T,

Added in version 3.6.

IntFlag X [AIBEIC, Flag X Y N—DMABDLEDRED 7 7 7 HESNTORWIREBICR > 756, TOE
BiEE U TOFHiL False 22D £

>>> 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

HAD 7 5 271% 2 DREFE (1, 2,4, 8, ...) OEEHONETIN, 77 7OMAEORIIZSEAD FEA:

>>> class Color(Flag):
RED = auto()
BLUE = auto()
(RDR= ki)

17




(RIDR=I D5 DR E)

GREEN = auto()
WHITE RED | BLUE | GREEN

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

"I IBREINTOERW JREBICHRTEZTTD, ZOEB/EIZEDD $2A:

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

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

False

Flag X U N— IR T 22 TEET:

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

Added in version 3.11.

AR
FEAEDH LA — FTiE, Enum & Flag 28 #RENF T, £W5DIid. IntEnum & IntFlag l&
(B T & o THER IS MEBAMR AT L LEBCCE T L £ 5 Z 22 & D) FIER o EukaRil
BAIRICK T 255 T3, IntEnum & IntFlag iF. Enum % Flag TIE EF L WHARWIHEDHITHE SN
ZTF; Bl BEEREYIEHUTEEIIMZ 2 20, MO RA 7 2 OMEEAME2RELVWE &
T3

12.5 Zofth

IntEnum (¥ enum £ 2 — L D—ETTH, BHTOELD L THHHBIITRAIET:

class IntEnum(int, Enum):

pass

Z 2T &5 RANBEROIREZ EET 2 HEZHNLET; HlZIX. FloatEnum (¥ int TId4 < float
THEZIEZHDTT,

W DD IL—)L:

18



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

in the IntEnum example above.

2. BEZE IV 77 5 ZUATRETRITIUIVIT EH A, BIZIX, bool ¥ range ¥ 77 7 XL TE
Wi, HEXIE S Enum /R 7 —0FREL 5

3. Enum DX Y N—ZEALT —ZUTHNERADN, BT — 2% (FIZ X, LoD int) LHEE
EETLEI &, TRTDAUN—DHERZDT —XUTRFI L6 LD £5, ZOHIRIE. X
Yy ROBEMT 27200, o7 —2MMefiE LawESIEH ST EEA,

4. D7 — 2B EEINTHE. value BIEIL, 7t ZFMTH HFMTDH 2 L LT A TS, FI%¢
BXUAN—HHEELTE RALTRERHBDEEA

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

6. %-HADER: %s BIU %r 3ZNFN Enum 7 7 AD __str__() BXU __repr__() ZMHUHL
5, 2o a—F (IntEnum @ %i % %h R E) FFERD X N2 FEINT -2 LT

7. 74 —<v MEAXTHN) 7T I, str.format(), BL format() denum ® __str__() XV v
RZ2fnE g,

AR

IntEnum . IntFlag . StrEnum &, BEIFOEHD Fuy 71 VE#RE LTHEFEATWE 0, Zhb
D __str__ O XYy FE, Zho07—28D __str__ () XYy RiZVEy hENLTW5,

13 __new__() ¥ __init__() DEE5ZFESRED

_new__ () 13 Enum A U N—DEBDEEHIRAZXTA XLV EHBALEST, MOZEEEINZ 3546,
_new__Q) ¥ __init__ () DY¥BELEFHAIT I, __init__ () OFPEFLVWTL & 5,

BlZ X, EBEOMEZaA A NS 7 XETH, ZOFRD 1273 2HEE LTHWEZWEEIEZRO LI LET

>>> class Coordinate(bytes, Enum):

mmn

Coordinate with binary codes that can be indexed by the int code.
wmn
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')

(RDR—=12Hi L)
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(RIDR=I D5 DR E)

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

Coordinate.PY

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

i34

==}
[=]

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

the data type directly.

13.1 #H V=

__dunder__ &DHYR—F

__members__ IFHAAAEH D, member namemember ZEE Y T 3HFE N E~vvy ¥ TT, ZHET S
2 TOAHFHABET T,

_mnew__QO) M, BLIEBEINRTWEES, IO X U N—%2EK L, BLET; ZOX 2 NN— D _value_
PHEYNCERETI2DDIEEICEIVEZITT, WoltARTOAYAN—DERENZ ., ZHLE _ _new (O
b EHEA,

_sunder_ &ZDHYR—F
e _name_ -- name of the member
o _value_ -- value of the member; can be set / modified 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 1ist 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

AR

For standard Enum classes the next value chosen is the last value seen incremented by one.
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For Flag classes the next value chosen will be the next highest power-of-two, regardless of the last

value seen.

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

Pythono 2 / Python 3 @2 — FOEIAZE D 5 T 5729012 _order_ EMZIRHETE 3T, EIEDFI|ZE
EDNERF & B L T—HR L TRhRiIFE= I —2EH L ET:

>>> 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 ® 2 — F Tl _order_ BMHIZERIEN GRS NIHNHATLES 2, HETT,

__Private___names
Private names 13528 X O X123 EBx T, @HEOBEL D 5,

N—Ya ¥y 311 TEH.

Enum X > /\—%!

BIZEI X N —1Z ZDHNBER Y 5 2D A Y AR ATH D, #HEIX EnumClass.member ¥ L T7 72X
F9, IRAIFN XU N—= L L, XU N— OHFTE., B/ methods BRTEL TW53 27 F X & ORI DEZE
PR B0, KXFOHATEMES Z e 2 d#ERL 3,

N—Ya ¥y 35 TEH.

21




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 x='11' and base=16

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

17

Enum ¥ 5 R X N—DEH(E

(int, str R D X 5 7&) IE Enum B A XV enum 7 7 Rid, £ DOEE TN 7T OHENHE - T X
NET; ZO5THRVWEEIE., ETOXUN=E True LFHMiZINE T, X O AN—DHIZKFT 2B D enum
O EBEFHMZFT 511, 7 7 ARXRDa— FERBMLTLZ I

def __bool__(self):

return bool(self.value)

L — 27 Enum 7 7 A% True & L CEHlENE 3,

XYy R{IED Enum 75 X

enum Y77 7 ZIGBIMD XY v FEEZX5E6. BIBD Planet 75 AD X512, ZDXY v FIEX N —
D dir() WKERRINFTH, 77D dir() WKEFREINEFA:

>>> dir(Planet)

['EARTH', 'JUPITER', 'MARS', 'MERCURY', 'NEPTUNE', 'SATURN', 'URANUS', 'VENUS', '__class__', '_
< _doc__', '__members__', '__module__']

>>> dir(Planet.EARTH)

['__class__', '__doc__', '__module__', 'mass', 'nmame', 'radius', 'surface_gravity', 'value']

Flag DXV N—DEAEDHE

Iterating over a combination of Flag members will only return the members that are comprised of a

single bit:

>>> class Color(Flag):
RED = auto()
GREEN = auto()
BLUE = auto()
MAGENTA = RED | BLUE
YELLOW = RED | GREEN
CYAN = GREEN | BLUE

>>> Color(3) # mamed combination
<Color.YELLOW: 3>

(RDR=V ki)
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(RIDR=I D5 DR E)
>>> Color(7) # not nmamed combination
<Color.RED|GREEN|BLUE: 7>

Flag and IntFlag minutia

Ble LTUPDR=Ry F2fEHLET:

>>> class Color(IntFlag):

BLACK = 0O
RED = 1

GREEN = 2
BLUE = 4

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

the following are true:
o H—bt v D7 VRIERIETY
« BB Y PR O Y FDTFFETAL YT RATY

o RIBMBETIIIERED 7 Z 7 DAHEHINET:

>>> 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 ZHIDIZNT S WDV TIE, ZFDR U AN—DHFID HATIPERINET:

>>> (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:

23



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

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

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

o AUN=Y YT /AE DF v 7 TIE, EROD7I77FECEEFNLZ D LTHRDONET:

>>> Color.BLACK in Color.WHITE

True

ZHALHNTE. — D75 7Dy bHMFDT 2 7ICEENZHEDHA. True BRI NLE T

>>> Color.PURPLE in Color.WHITE

True

>>> Color.GREEN in Color.PURPLE
False

There is a new boundary mechanism that controls how out-of-range / invalid bits are handled: STRICT,

CONFORM, EJECT, and KEEP:
o STRICT --> SN MELHEE S NGB e HESE S
o CONFORM --> &7y b 2T 5
o EJECT --> 757 DRA7—XA%ZRKV, {HESNME2HEO@BED int £720D £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.0ptions for an example of when KEEP is needed).
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14 Enum ¥ Flag I3 5ESDH ?

Enum & Enum JREZ 7 AR ZNEDA VARV R (X N=) WHDZ L ORI E R MIETH AR L X
BRI I A%EFS>TVET,

14.1 Enum 75X

EnumType X X 7 5 A&, __contains__(). __dir__Q). __iter__() B X HEERNLKR Y 7 X TIIRWT 50
Enum 27 7 A TIFENET 2 ZDMD XY » ¥ (1ist(Color) X some_enum_var in Color 2 ¥) % EAL% ¥
> TR L ¥ 37, EnunType IEHAM/L Enum 7 F ADXEFXER A Y v K (__new__(). __getnewargs__().
_str__ O BXU __repr__Q) BIELWIZ R EELT R > TIRIEL £3,

14.2 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.

14.3 Enum XY N\N— (A VAR R)
enum X Y N—ZDOWTHRHBEKRFENDIZ, ZNOBT VTN MU THEL WS 22 TT, EnunType & enum

I3 ZBERER L. XUN—2ER L. TTiL WA VARV ZADBEREIN TRV E S R HEERT 572012
BIFDRA Y N—=4 VAR VRPN ERTHARL __new__() ZBIML E T,

14.4 Flag X2 /)\—

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

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

(BLACK . PURPLE . WHITE ZERINLNI L IZHEE,)

TITDAYN—ZRELESED ., ADETIERL, MET 2 IEQEIESNET:

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

777 DAYN=F, ENDREL 2 DXREFROMEOBITHIGT 2 length ZHiH T3, Hil 213:

>>> len(Color.PURPLE)
2
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15 Enum 2w 2o 7wy

Enum, IntEnum, StrEnum, Flag, IntFlag ZHED K% HNN—FT 2 FTHEINETH, ZOIRTEL
N—TETVWEIDITEDHDEEA, TITIE ZOFEH, H2VIEHBEOHIEEELHlE LTHEZ 3.
B 7e 2 A4 TOFNERZHEN U E T,

15.1 fED &L
% OFE TR, FIFELOEBEOEIFRPIZFICSNELT A, TDX A TORMBRIIFER 2 EFKT 55 HEETWV
O2HH £3:

o {HIZ auto 4 Y A X ¥ A EHHT 3

o ¥ LT object £ ¥ ARV R%EMHHT 3

o fHE UTHHCFI RS 2

o fHELTXIVZMAL, ME®D __new__O Z2#HALTX V% int (HTEERZS

INHDEDNEEM > THL—F -1 LT, HIFEETIILRL, HOX I AN—DFSOIRVIEL ZT 24
FELIC, X oN—DE. HIBR, HRNEZPTASEVWI T Z2RExT,

auto ZFES

auto 25 RO L5k ) £

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

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

object ZfE>

object Zffio XD LS ITixh £3:

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

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

7. ZHUIHETT __repr__ () 2EFERLBRE7F—ADRWIITHHD £7:
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>>> class Color(Enum) :
RED = object()
GREEN = object()
BLUE = object()
def __repr__(self):

return "</s./s>" Y, (self.__class__.__name__, self._name_)

>>> Color.GREEN
<Color.GREEN>

PR FEZES

HE LTXFHNZ/ES ERD K DI D 7

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

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

JMBE®D __new_ () ZFES

HEICTHEBSZIRS __new__ O 2SS ROLSITRDET:

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

return obj

>>> class Color (AutoNumber) :

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

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

AutoNumber % X DJAWHBRTH S ITIE, 7' =F v T *args ZBIML 3

>>> 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

27
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(RIDR=I D5 DR E)

AutoNumber ZHkK& S 5 & BIMDOFIEIMD KA 2HMAD __init__ BHFTE T,

>>> 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>

>>> Bwatch.SEA_GREEN.pantone
'1246"'

>>> Swatch.BLEACHED_CORAL.pantone

'unknown'

AR
_mnew__ () AV vy RRERIN TV, Enum BESOEMKRFICHEHA XA ES; ZHlE Enum @
_new__() CEZEMZION, 7 IAMERINLROBMFORSZIRICHEHINE T,

g

f==4
=

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) J

15.2 OrderedEnum

IntEnum ZRN—R ¥ LRW/®, #ED Enum ONLESEMS (OFER L HIRTERWARE) OFEET, X
N—ZEFFAT T & 2H2ER T

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

if self. _class__ is other.__class__:
return self.value <= other.value

return NotImplemented

__1t__(self, other):

if self. _class__ is other.__class__:
return self.value < other.value

return NotImplemented

>>> class Grade(OrderedEnum) :

A=

>>> Grade.C

True

M O Q w
]

5

=N W o

< Grade.A

(RIDR=I D5 DR E)

15.3 DuplicateFreeEnum

ENEBET 2X U N=DDHIHET. TA VTR T 5D TR LR T —2REZEFT:

>>> 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"

% (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

ZHUE Enum KRG EENICTZ DL ABELRIEZHVDOBMREEEZB IR 008727 7 2{kicik
MOHITT, BIZHIZEEMC LWL S, unique() TalL—X—%2FHLTITXE T,
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15.4 Planet

_new__() ® __init__ () ERSNTVIHE, JIFEUXA—DHEIIIINLDRXY v FiZEEhET:

>>> 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

15.5 TimePeriod

_ignore_ EBIEOMHHGEDOY > ST

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

-]
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16 EnumType DY 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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