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14.1 Enum 7 72 . . e e e e s 26

14.2 Flag 7 Z & . o 0 e 26
143 Enum X UoN— (A YRR VRA) o i vt e e 26
14.4 Flag X N — e e e 26
15 Enum w9 7Twvo 27
15.1 fHOEWE . . . 27
15.2 OrderedEnum . . . . . . . . . L e e e e e e e e 29
15.3 DuplicateFreeEnum . . . . . . . . ..o 30
15.4 MultiValueEnum . . . . . . . .o e e 31
15.5 Planet . . . . . . o e e e e 31
15.6 TimePeriod . . . . . . . . oL e 32
16 EnumType DY TS5 X%ES 32

Enum ¥, 2=— 272 fHICHRE I N> VRAVZOEETT, 70— SV ZEHIZBTOE 325 repr() A& D
ERZ oD, I —r 7 ORE. MEEREN D0 DOEEND D £75,

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 = 5
SATURDAY
SUNDAY = 7

1]
[0}

HBWE, RGB ZHRAETBHHNEHEA:

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

ZEDED ., Enum OEAIX Enum BIREME T 27 7 ZEBERT 2D EHE L SWHETT,

AR
Enum X ¥ N —{3KSCF [/ NCF?

FIHEENIER AR TOICfEbNSD, £/ mixin 75 ZADAY v FREMN L OLRTOEZEORE% 1]
WS 2728, XK UPPER._CASE O&RT2ES Z e @ HEREXATEBY, T DX AL




ZRHWE Y, J

FIZRDOHEIZE > T, XUANDHIZEELIGEL ZI TRWEERD D T, WINDFETH., Z0OME
BXIET 2 X ABRET 2012 £T:

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

CEOMD, XD repr() BHIEMDLHT, X U ANDHRL, ZFLTHEZRRLET, XAD str) 1
FIBERIDZHTE XV ANDELRTIDA TR L E T,

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

BFIERD X U NOENIZF DA U ADJE T BH|ERTF

>>> type(Weekday .MONDAY)

<enum 'Weekday'>

>>> isinstance(Weekday.FRIDAY, Weekday)
True

FIZERID X > \FZ DAEHT72 T 2 Z 0B MY name Z2Hio TWE 3

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

FLC X212, [HEDO-DDEN value HH D £3:

S

>>> Weekday.WEDNESDAY.value J

ZLDEBETHIREZARMEMEDORT L LTOARKS D LIFEZ D, Python DFIFEIIR L N ZEMT 5 L
BTEET, HlZ1E, datetime.date ICIFMEHZIRT X Y v FIZ weekday() ¥ isoweekday() D 2 D2%H
DEFT, BWE, —HIE0PS6FT, dH>—HE 125 TETHRIZILTT, BB TENLDRXY v
R OZEE 2 HE L T D DIZ, Weekday FIBANT XY v REBMT 5 Z 2 T, date £ Y ARV R 5l
HEHMHEL, 2R3y F 5% enum X U N—2RTZ N TEXT:

Q@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

SERIR Weekday enum 1ZZ D K HIZR D F3:

>>> class Weekday(Enum) :
MONDAY = 1
TUESDAY = 2
WEDNESDAY = 3
THURSDAY = 4
(RDR=V1ZHiL)



(RIDR=I D5 DR E)

FRIDAY = 5
SATURDAY
SUNDAY = 7
#
@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

]
()}

ST, TNTHHIMIBHDPFARZ Z e TEFT | ARTAEL & S

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

BHEAA. DRIV INEHATNLOBMBOEHZSIX, ZOBHIMUD D IR REINET,

Z D Weekday FIHANL, ZHD 1 DOBHERLEY 3355 IC3BATHETH, HBREREAIZY ST
Lio2? 1EBOFRHEELFRT ZEBEIERL TWT, list E#FW2L RWEE, BIORIO Enun % ffH
THIENTEET:

>>> from enum import Flag

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

ZIZTE2D0DZEMTONTVE T, Flag ZMEA L TWa L, HEXITRT2DERTHSHTT,

JL& D Weekday FIZERIY FIL X512, 1 DOBEREFHFOZ LN TEET:

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

7272 L. Flag 3EBORX Y AN—Z2 VD DODERICF L HDZ LD TEET

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

Flag ZBIIRET 5L dTE X3

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

Weekday . SATURDAY

Weekday . SUNDAY




ET, W ODPDFRFHRERELTAEL £ 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 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() 2HFHT2 2 TFRZELL 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 SIBEERXN-ESLVENSOBEADTOI S LHNTI7ER

Tl MR Y N—IZBFEETT7 7 A LRE S PMEMBRGEESH D ET (Thbb, Tur702HNT
W AR R TIEMER BN EL DD 572 . Color.RED & H L OWEERIGERY), Enun TEZEDXS5R 77
2 BHA[EETT:

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

FIFEHIR 2 oN— 12 GH] TT7 7B ALEWEEIEZT7ATLE LT T 2R TEET:

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




BRI X > oN—D name 7 value DI ERIGE:

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

'RED'

>>> member.value

1

2 FIBEBRXAIN—CEDER

B CARIDFFER X o N— 2RO I3 TEZHA

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

Traceback (most recent call last):

TypeError: 'SQUARE' already defined as 2

Lo L, FIBRIX von— 1, BIOZRTIZRHOZ A TEE Y, RAUEEED A ¥ ‘B 52 oG8 (%
LT ADPRCERINTOVIEHE). BEAYAN=AICHTEI2IAVT7RAERDET, A DETOREKRTI.
XUN— ADRENET, A DL TOMRBRTIEA Y A— A BERELET, B DARTTORED, XN — A
PIRLET:

>>> class Shape(Enum) :

SQUARE = 2
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
FTTRERINTVIBIELFALHRIDR VA= (—HBRA Y A—THI—HBRAY v B, &) OIER.
HBEVEXN— R CAHETIOBEEDIERIETE T8 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>

BHED repr() Zf# 512X, dataclass() D5|E repr=False Z{HH L T 7Z& W,

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

AR
Enum RZF DY 77 5 A2 dataclass() 7IAL—XZMAZ I LEFPR— IR TWERA, 5L TH

11



IS5 —FEHINFTRAD, ETEBICERZTRDOX UADHEWIELWARY, JERICHTDLERSEZ D
£7:

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

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

True

10 Pickle 1t

Fl|12A% pickle b ¥ unpickle {b2TZ £ 3

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

True

HHE D pickle {LOHIREEDBEH XL E T pickle ATRERFIBIIIES 2 — LD by FL NV TEEINT
Wiz { TiE4 53, unpickle (KIZEY 2 =54 YR— MRIBETR IR D THA,

AR

pickle 70 b aiN— g > 4 TREMD T 5 A TANTITH o 7251%RID pickle (LD BEHTT,

FIERI Y 5 2D __reduce_ex__() ZEFRT B I LT, FIBEHID X U ADBEYD K 51Z pickle b= unpickle 1t
ENBADELEETEXFET, FT740 FOFERMEC L 5 TTTH, EHLEZHOFEEICEZAINCES 2
PRI LNEHA:

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

__reduce_ex__ = enum.pickle_by_enum_name

AR
7 ZWCHENT & B pickle (b2 S Z 2 id. HAETONT A VU 7 AH unpickle LI R Wi-dHERR N
FH A

12



11 E9% API

Enum 7 7 RIIMECH LATGET, DU OBEE 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® API OEIfFid namedtuple I TWVWEJ, Enum MO LD 1 518UEHIZEOAHTT T,

52 BIBURFIERIX O N=HD Y =R TT, ZHTRY]- 24RO FH. 4o —7r v A, ¥—/fHD
RTZD2ERRTINDY—r YA, HEZVEAHEEO~y ¥V 7 (Bl §5F) 2EETEE T, RED 2
DATY a TR, FIBRUNTEOMEEE DY TR TEE T, MO 20047 a>TiE 1 »OIHE
DML T BEE BERNCEID Y TE T (HIOMMEEZIEE S 21213, start 5182 @A L 7). Enun
POIRELZZFH LW FAPREINET, VIR IUE, EEEOD Animal ANOEID Y TIIAT & FfiT 3

>>> class Animal (Enum) :

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

0 Tl “1“ %277V b OBRES L T2HEIX, 0 PEBEE LTI False THDH, 77 40+ DF|
X UN—FTART True iMliZN2 X537 ThH 3,

HRE API I & % Enum @ pickle ki, ZDFIENEDEY 2 — L TER SN2 E RO T 20127
L—2LRARy 7 DEEDFHFMPMEDLNLZDT, PV v F—IZRE23ZeLHDET BIZITHDEY 2—1D
=74 VT 4 BEEFS 2RI L 3 L., IronPython % Jython TIX5 FL WEFHA), MREE, T
DEICEY 2 —NHZHRINHEET 22 2T

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

i34

==
=

module 235 2 52 WI5E . Enum X Z D RICHIRETZ R WzD, H LW Enum X > 3—{X unpickle
{bTERSZDET;, 7%V —2ADFWVWE TATHRAEXES720, pickle (LIXEINTHRD T,

WL pickle 7’8 b aan—Ta v 4 TR, —EORIITBWT, pickle 257 5 X2 R T 5 7D DFFD
BIEIZ __qualname__ ZZMRLF T, HlZIX. Z2D7 72N — LR a—THADY Z X SomeData AT
FARRE L TRICEUTO LS IIEEL 3

13




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

FRBHEIUATO X 512D £3:

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 DR Y N—, ZBEF I H < TRY) SN0 (EIEFHTIRED R VIR D 1 22544

EDEY):

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

FRBHHTOL TL—XTIREDTE LT

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

F721% (%A, E) ORTDA T L —XTHIFETEE T

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

FREY Y THIEETEE T

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

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

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

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

N—a v 3.5 TEH: start 3IBPEBMENE LT,

14



12 REFZEE
12.1 IntEnum

BEHftxh T3 1 DHOD Enum DIRERITH D, int OV 775X THH D £3, IntEnum DX 2 oN—(FEK
MW TEE T, IBHIKE . BRIBHEINBERIY S LTHHBRTEE T

>>> 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

772U, 25 BIEHED Enum FIFER L IZHIRT E FE A

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

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

>>> Shape.CIRCLE == Color.RED

False

IntEnum OEIZMEOHBETIEERDO L5 IR FVWE T

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

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

15



12.2 StrEnum

BN TW3 2 O0HD Enum DIREMS £72, str DY T 75X THH D T, StrEnum DX U N—F, X
FHHETEE T XBICEI &, B2 XFHHERY S LThIIRTE T,

Added in version 3.11.
12.3 IntFlag
XD Enum OIRAER IntFlag b, int ZEEK I 7 AL LTVE T, EWVIE IntFlag DX Y N—% v Ml

HF (&amp;, |, 7, ~) Zffio THlHAGDELH, ZOHRD IntFlag X Y NN—I1TK 5 Z TP, IntEnum &
Ak, IntFlag DX Y N—$BETH D, int AN ZATHIUIL I THHERFT,

AR

IntFlag X Y N—IZH LTy MERELAO L ALREREZ LTS, ZOHRIE IntFlag X ¥ N—TI37%
K7ZH &S,

vy FHAEEOREIRS IntFlag & UL TAIEREREDSE. fHIE IntFlag X Y N—TI3R <R D %
3, # L 1% FlagBoundary ZZH L T &\,

Added in version 3.6.
N—Yar 311 TEH.

IntFlag 7 7 ZADH:

>>> 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

HAEbEI A ZMToNET:

>>> class Perm(IntFlag):

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

(RDR=V1Hi <)
16




(RIDR=I D5 DR E)

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

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

AR

HMAEDLBICARIE DT DRI VT RALARINET, T4 VT RARFATL— g VHAIZIBERRE
NFERBAD, BIZEZMBTIRAXINE T,

N=Par 311 TX

IntFlag & Enum ®% 5 1 DOHEELEWZ, 77 7PRESNTVERW ([HX 0 TH2) HEa. ZOHME
¥ L CTOFMMZ False IZ2 5 Z 2T

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

False

IntFlag X Y N—% int DY 77 7 A TH D7D, £ho eiHAEGDOEL ZENTEET (7L, IntFlag
RT3 5B H D £9) -

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

>>> Perm.X + 8

9
AR
BEDHET ~ 13, BICIEDfEZFFD IntFlag X ¥ N— %2iKT:
>>> (~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.

17




12.4 Flag

REDOIRERNZ Flag TY,. IntFlag X [AIBEIC, Flag X U N—3d vy MERET (&, |, 7, ~) 2> THlHAE
bEOLNFET, LHL IntFlag EIXEV, O YD Flag FIEERr b int & dAGDEZD, LEBELZD
TEFHA, HEEEIEE T2 HARETTA, L LT auto 2V, Flag ISHYIREEZEIEZ 2k
DHREINTVET,

Added in version 3.6.

IntFlag L [ABRIC, Flag X Y N—DHABDLENED 7 7 7 RESINTORWIKEICR > 56, TOH
BEE U TORHMfX False 72D £

>>> 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

[HHND7 5 71E 2 DREFE (1, 2, 4,8, ...) OEEHFONETIN, 77 7 OMAEDEEZSERD FHA:

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

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

77 THBEINTOARW SRBICHETZ I TH, ZOEMEIZEDD 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—IIRIBMHT 22 TEET:

>>> purple = Color.RED | Color.BLUE

>>> list(purple)
(RDR=V ki)
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{[<Color.RED: 1>, <Color.BLUE: 2>]

Added in version 3.11.

AR
FEAEDH LA — FTiE, Enum & Flag 28 #REINF T, £W5 DIid, IntEnum & IntFlag 1
(BRI T & o THERIIC MU MEBEMR R FIZETL L HEBCCE T L £ 5 Z 22 & D) FIER o EukR
RIS 255 T3, IntEnum & IntFlag iF. Enum % Flag TIE EF L WHARWBEDHITHE S5 N
EFTF; B, BEEREYIEHUTEEIIMZ L 20, MO RA 7 2 OMBEEAMEZRELVWE &
T3,

12.5 Zofth

IntEnum (¥ enum €Y 2 — L D—ETTH, B TOEED 2 THMHHEIITRAIET:

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

pass

Z 2T &5 RANBEROIREZ EET 2 HEZHNLET; HlZIX. FloatEnum ¥ int TId7 < float
THEZEZHDTT,

W DD IL—)L:

1. Enum O 727 S A2 T 2 &, HEIELE 7T -2, HEZ S XD KT Enum 7 5 2ABH &
DIRICRER LRI HUE R D £H¥ A (i IntEnum OfFl% SIR),

2. HESE R8IV 77 7 RMEATRE TR IFAUIWIT EE A, BRI bool ¥ range 3% 727 5 AL TE
Wiz, BE5XE 5L Enum fERFHCZ S —DREL FT,

3. Enum DX Y N—ZEART —EZBTHNFEAD, BT — 28 (Flz1F. LoD int) LHEE
SETLEI &, TRTDOAUN—DEZZEDT - TR ITNIL B2 5, ZOHIRIE, X
Yy FOBMT 27230, o7 —2ME2EE L AWESIEH SN EE A

4. D7 — 2B EE I NG, value BIEIR, 728 AFMTH HEMTD 2 L DT A TS, HI%E
BXAN—HEELTIE RALCTREBD EEA

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

6. - HTRDOER: s BXUL %r 32N ZFN Enum 7 5 RAD __str__ () BLU __repr__ ZMUHL
73, 20D 3 —F (IntEnum @ %i R %h 2 ) FFNERD X U N—2HEEINT XA LT
PFE 3,

7. 74—~ MEAXTFHN) 7T, str.format(). BL format() denum @ __str__() XV v
RZ2{ENE T,
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R
IntEnum . IntFlag . StrEnum &, BEFEOEHD Py 71 VE#E LTEEFEATWE 20, Zhb
D __str__ () AVy &, ZhoD7—2BD __str__ () XV vy RiZVky bEhTW3,

13 _new__ () & __init__ () DEBE5ZFESANEH

_mnew__() 3 Enum AU N—DEBOEEHIAZIA XLV EAHALE ST, HMOZEFEEZMZ 355,

_mnew__() ¥ __init__O) OEBLEZFMHTEHE. __init__ O OHPEFLWVTL & 9,

BIZIE, BEOEZa YR NI 2 XIETH, FORD 1 93 2HE LTHEWEWBREIEZRO LS5 LET:

>>> class Coordinate(bytes, Enum):

mwmn

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

33
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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 #@H V=R

__dunder__ DY R—F

__members__ IFAAAEHD, member_namemember ZER YL TAIHFNEvY Y I/ TT, ZHUIT T
AT D AHFFAFRET T,

_new__QO) M, BLBEZINRTOVWREGES, IO X U N—%2{EK L, BLET; ZDOX 2 N— D _value_
PHUNCRETADIIEFICEIVWEZITT, VWoZZAETDOX Y N=MERENE ., ZNLIE __new__ (O
EHLNLER A,

_sunder_ &DHYR—F
e name_-- X U N—4
e _value_-- XY N—OfH; __new__ THETEZT

e _missing () - {HARNDP SR o7 FIMDONLEIMKEE; &+ —N—F4 FSRLTVWE I ddD
DX

o _ignore_ - HARIO VA FT, list HLLIE str TT, ZOAFDERIIRX Y N—ADOEHEMTOI
T BRI A SHIBRENE T,

e _generate_next_value_() - FIZBAEID X U AN—D@EYIREEIET2DIHbhET, F—nN—3F
A RFENET,

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

e _add_value_alias_() - BEFOX U AN—DZA V7R LTHLWEEZMZA ET, Bl MultiVal-
weEnum 2L TLZE W,

AR

B0 Enun 2 5 ROBA, KOME LTERENS O, EXRSNERKOMIC 1 2MAT DD
<7

Flag 7 7 A Tld. RITEIINSHIZ, ROBREKD 2 DNEFLLD 7,

N—=Ya v 313 TEHE: DHIOAN—Y 3 Y TERADETEZS REBICERSINZEEFE>TVE
L7z,

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_

Pythono 2 / Python 3 ®a— FOEIAZE D 3 5272012 _order_ EMEZRHETE £, EHIEDF|ZE
EDNERF & B L T—R L ThRiFhE= I -2 X L ET:
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>>> 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 ® a2 — FTlX _order_ EBMIXERIEDILRINIFBEATLE S 20, BETT,

__Private___names

Private names 13528 X o8 — 23BN T. E

N—Y a3y 311 TEH.

Enum X > /\—%!

BB X N =1 ZDFNER Y 5 2D A Y AR ATH D, #HE X EnumClass.member ¥ L T7 7€ A &E N
F9, IREB2FD XU N—= L L, XU N— 0T, B/ methods BRTEL TW53 27 F X & ORI DOEZE
BERET 272012, KXFOHATEMES 2 2 #REL 3,

N—Yarv 3.5 TE

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) ->

example = '11', 16 # so ©='11"' and base=16
>>> MyEnum.example.value # and hex(11) <is...
17

int (z, base=10) -> integer

22

WoREEe 2 %7,



Enum ¥ 5 R X N—DEH(E

(int, str RED K S57) IF Enum B EE S E7 enum 7 7 RUE. ZDEE SN OFHRANIHE o THHl X
NET; ZITRVIHEIE. BTDORX U N=IE True LFHMliZNE T, X U N—DHIZKEFT 2HED enum
DO EBEFMZFT511E. 7 7 ARXRDaA— FERBMLTLZ I

def __bool__(self):

return bool(self.value)

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

XYy RIED Enum 75 X

enum Y727 7 2IGBIMD XY v FEE X566, BIBD Planet 75 AD X512, ZDXY v FIEX U N—
D dir() WKERRINFTH, 772D dir() WKEFRREINEFA:

>>> 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—DiAHEDE

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 mamed combination
<Color.RED|GREEN|BLUE: 7>

23



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« H—by D7 I 7RIEHETY
o BHEY FMROEY FPDIFTETAYTATY

o RN TIIIERIED 7 7 7 DHBEMENET:

>>> 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 ZHIDHWT S 7IZDOWTIE,. ZDX Y N—DLHID LD ERINET:

>>> (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:

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

>>> Color(7) # or Color(-1)
<Color.WHITE: 7>
(RDR=V ki)
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(RIDR=I D5 DR E)

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

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

>>> Color.BLACK in Color.WHITE

True

FNLHNTIE. D75 708y bBMFDT7 5 7ICEFTNEGEDA, True BIREINE T

>>> Color.PURPLE in Color.WHITE

True

>>> Color.GREEN in Color.PURPLE
False

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

CONFORM, EJECT, and KEEP:
o STRICT --> RN ELEE S NGB HESE S
o CONFORM --> &7y b 2T 5
o EJECT --> 757 DRA7—XA%Z2RKV, {HESNME2HO@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.0ptions for an example of when KEEP is needed).

14 Enum ¥ Flag I3 S5ESDH ?

Enum & Enum JREZ AR ENEDA VARV A (XU N—=) WHDZ L ORIEICHEE RIETH AR L X
R A %o TWET,
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14.1 Enum 735X

EnumType X X 7 7 A%, __contains__(). __dir__Q. __iter__0) BIUEENKR 7 7 X TIEERKT 55
Enum 7 7 A TIIENEST 2 ZDMD X Y » ¥ (1ist(Color) X° some_enum_var in Color 2¥) % EffE%Z#HF
> TR L % 37, EnunType I3HAEM7L Enum 7 F AD I FXERAY v K (
_str__ O BXU __repr__O) PIEELWVWZ 2B ERFF o THRIAEL £5,

new__().__getnewargs__Q),

14.2 Flag 75X
Flags have an expanded view of aliasing: to be canonical, the value of a flag needs to be a power-of-two

value, and not a duplicate name. So, in addition to the Enum definition of alias, a flag with no value

(a.k.a. 0) or with more than one power-of-two value (e.g. 3) is considered an alias.

14.3 Enum XY N\— (12X XV X)
enum X Y N—={ZDOWTHRD BIKFENDIX, 20608 YN Y THDB LW Z & TT, EnunType I& enum

77 ZAAHEMER L. X AN=ZER L, HLWA Y AR ZADBERENTORWHAE S 2R T % 7212
BFEDR Y N—A VAR VAT ZIRTARAX L __new__() ZEMLET,

14.4 Flag X>/)\—

7T 7DAYN=IE, Flag 7 7 R ARRICKIENE T2 Z e BN TE, EHDOX I AN—DANRINE T, Hi
ZIX:

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

(BLACK . PURPLE . WHITE ZFREINLZWVWI L ICIFEE,)

T2 TDRAIN—RESED L, ADOETIZZL, MST 2 IEDHEINE SN ET:

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

T TDRAYN=F, FADEL 2 OXRNEFDEOBUSKHIET % length 2FH £5, #Hl21E:

>>> 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

28
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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)

29




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 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

>>> DType('f")
<DType.float32: 'f'>
>>> DType (9)
<DType.double64: 'd'>

15.5 Planet

_new__Q) ® __init__ ) PERINTWVWEHE, FIERX O AN—DHEIEINLDXY v RIZEXNET:

>>> class Planet (Enum):

MERCURY = (3.303e+23, 2.4397e6)
VENUS = (4.869e+24, 6.0518e6)
EARTH = (5.976e+24, 6.37814e6)
MARS = (6.421e+23, 3.3972e6)
JUPITER = (1.9e+27, 7.1492e7)
SATURN = (5.688e+26, 6.0268e7)
URANUS = (8.686e+25, 2.5559e7)
NEPTUNE = (1.024e+26, 2.4746e7)

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

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

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

>>> Planet.EARTH.surface_gravity
9.802652743337129
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15.6 TimePeriod

_ignore_ BIOMHAEDOY > LT

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

>>> list(Period) [:2]

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

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

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

16 EnumType OH TV S X%ES

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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