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Enum 72X 24

Flag 72 & .« . o 25
Enum XV N— (A YRRV R) L 00 25
Flag X > oN— e e e 25
Enum v 97w o 25
EDABME . . 26
OrderedEnum . . . . . . . . . e e e e 28
DuplicateFreeEnum . . . . . . . ..o Lo 29
MultiValueEnum . . . . . . . 0 e e e e e e 29
Planet . . . . . . e e e 30
TimePeriod . . . . . . . e e 30
EnumType QYT U5 X%ES 31

Enum 3, 2=— 272 fHICHRE SN VRAZOEETT, 70— rVZEHIZBTOE 325 repr() A& D
ERZ oD, I —r 7 OlRE. MEZEREN D0 OEREND D £75,

Inbid. ROENTFINEDOED—2 2 W2 E-N D 255 BT, HlZIX. BHERIHD $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 ZHRATBHHNEHEA:

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

RED = 1
GREEN = 2
BLUE = 3
ZCEDED ., Enum OEAIX Enum BIRERE T 27 7 2 EBERT 2D EHE L SWHETT,

ER: Enum X 2 AN—FKSCFINCT?

HIBEENIER R T -0 flibh 370, £/ mixin 77 ADX Y v RL@EM L OZRTOEZE D ME % [[]58
T3, X2 UPPER_CASE ORI S Z e 28 #ER XN TED, HlTH ZDRX A LEHN

9,




FIZRDOMWEIZ L 5T, AUANDHEIBEERGE L ZSTRWEERDH D T, WINOLETH., FDIE
WEHIETEXANERET 2012 F3:

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

CEOHED, AUNOD repr() BHIBEHOLHT, X U ANDHF, ZFLTHEHERRLET, X UND str) &
FIBRIDZETE XA NDERIDAEFRRLET,

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

BIZERID X 2 ANDENIZ DR U ADJET BH|FERTF

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

True

FIZERID X > N3 Z DHAHTIE T 2 G T)E1E name Z2Fio TV 3

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

B &2, HDO/DDEN value DHH T3

3

>>> Weekday.WEDNESDAY .value }

ZLDFEBTHELZLAEMEORT L LTOAES D LIiZER D, Python OFIZEIIRZ FHWEBMT 5 L
MTEET, HlZIX, datetime.date IZIIMEHZIR T XV v FIZ weekday() & isoweekday() D 2 DD
DET, BWI, —HIE0PS6FET, 37>~ HE 125 TETHRIZILTT, BALZBTENLDRXY v
FOZEFHEEFREL TE L RbD DT, Weekday FIZEHNCX Y v REBINT 2 Z 2T, date f VARV R 50
HEHE L, 27y F T % enum XU NRN—%2RT N TEET:

@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

SER 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

(RDR=D 128 )




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

return cls(date.isoweekday())

ST, TNTHHMIBHD»HFARZ Z e TEFET ! ATAEL & 5:

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

bbAA, BREDINEFZATVSORMOREHR 51X, ZORAPRDDICEREINE T,

Z D Weekday FIZEINE, ZHA 1 DOBEHEZLEL T25E5ICEENTOWETH, HERERIGHEIZY ST
L5557 1 EBORERIRT 2EBEERLTVT, list 3L 2WEE, JloRo Enun 23
BTEMPMTEET:

>>> from enum import Flag

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

ZIZTE2D0DZEEMIMTONTVE T, Flag ZMA L TWa L, [HEBITRT2DRERFETHSHTT,

TLAR D Weekday FIEHEFLC X512, 1 DOBEHREEZFOI LI TEET:

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

7272 L. Flag 3EEDA 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, W ODPDFRFEEZRELTAEL £ 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,
}

TEESNIHORFL 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—DEBOEPEETRVIESIX, auto() Z2HFHAT A2 TFHEZEL 2B TEET

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

1 IBBRXN-ESLVENSOBEADTOI S LHNTIER

TaT T AR YN—IZHBETT 7R LRIES BWERRGERHD £ (T7bb, Tur762F 0T
W AR R TIEMER BN EE DD 572 . Color.RED & HE L ONEIEARIGERY), Enun TEZD X 5K 77
R BHARET T

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

FIFER X VN1 G TT7 7R LEVWEEE 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 FIBEBIX I N—CIEDER

FICLHETDAZETIX VR — 2 EEFF O LI TEZEHA

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

Traceback (most recent call last):

TypeError: 'SQUARE' already defined as 2

L L, FIZEEIX o=, BIOARIRFOZ e N TEET, AUEEED A & “B 526N GE (£
LTADPERCERBINTOVEEHE), BEXYAN=AIIHTEIZA V7R RDET, A DETOMRETII,
XUN— APRENET, A DAFTORRTIEIA U AN— A ZBELET, B DLHTTOMED, X N— 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 TTRERINTVBIBELFRILAMD A Y N— (—HDBRX U N=THI—HBX YV v ¥, &KE) OfF
B HEVIEX AN FECHHTDEBEDERIZTEEEA,




3 BESMHITOEN—FTHSZ DR

774N P TR, FERRFRICEO A V72 L THBOURTIZEFA LT, ZORIBVEZLELTRWGE
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 (EQBFHREZED

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]

ZDfEIX _generate_next_value_() 2k - 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']

AMR: _generate_next_value_() XY v RO X N=X D SFNCERINIZIMNEDLD D £7,




5147L—>3>

FIFERD X v N—=DA4 T L — MR EZTR—F L TWREA:

>>> 1list(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* BER/RINTWARWI L IZHERL
TLEE W,

Rk EMY: __members__ W 3FAH LEHT, HFEZHEEF L2, SIS T2HR1EFIERX O AA—DT vy BV 7T
T, THRIEFIEZDED., FEINZTXRTOELFMNA>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 U N—AOFHMAE T 7B RIHHTEE T, U TR ITXRTORNGZHETHTT:

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

AR 75704V 7 RE BEO TS IHRESINE (B2 3) . 7 IDBREZINTORWE
BIZiE 0) BEENET,

6 LE

BRI Vo8 — 3 [F— Mz T & %9

>>> Color.RED is Color.RED

True

>>> Color.RED is Color.BLUE
False

>>> Color.RED is not Color.BLUE

True

FIETDEDIEF OLBIZ T R — XN T WEHA, Enum X Y N=3BHTIEH D F¥A (IntEnum &5
LT ZEW):




>>> Color.RED < Color.BLUE
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: '<' not supported between instances of 'Color' and 'Color'

77 Lo I ER S LTV E 3

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

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

>>> Color.BLUE == Color.BLUE

True

IEFNERDE L OLBIXFEICAFL 2D ET (DR LIZRD £325, IntEnum ZZh e BAR22BHITR S &
IWEFEINTVETD):

>>> Color.BLUE ==

False

BE: EY a2 VIEBARAAT DI EDARET T, HilAAASNIEY 2 —MIHIERNRG N T
WBEE. ZRHIEEHMERE . FILWA Y AN—ZIED A Y N= [ THRW/FL S RWATRENED S D
9,

7 IBEBTHINBIXAN-EM

INETOREALOBITIE FIFEROMIEREZHEHL TR, BEEMES O3 THEN (2LT &
B API TRT 74N P TRESNL) TTH, ZHIEHEATWE DI TEH D FEA. KA -OHEAFIT
F FIPEEOREDMEIAITH 2 03 L FHA. Lo L, EXEELRSS, FIFNIMEROEEFHOZ L
MTEET,

F|%A X Python @27 S ATHD, BHEEBD XYV v RRREAY v FEFOZ N TEET:

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

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

return self.name, self.value

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

Q@classmethod

def favorite_mood(cls):
(RDR=V ki)



(RIDR=I D5 DREE)
# cls here is the enumeration
return cls.HAPPY

LREDRRBUT DL 51272 5

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

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

>>> str(Mood.FUNKY)

'my custom str! 1'

APFENTVEZPDNL—ILIERDEBH TS, HKHEEKREDN 1 HO7 VX —2a 7 DLENIFNIZERNC XD
FHIENTWE 0, FHTEERA, FIBERANTERINZZOMTNTOELHNE, ZDHERD X >N —
PUTHATEES, BV v F (Lstr__Q, __add__O) BE) k. AV vy FEGLFRAZ Y 7& (Bk

—_ _ | R—

). _ignore_ IZFEIHE XN TV 2 EEAIIHIIN T,

TR AT __new__O) BIUY/FZRIE __init__ O ZERLTWBEHE, FIFX U N—1tH5Z 6N
fHiZ, ZRHDXY vy FIZEEINE T, BITOWTIE Planet Z2ZRLTLIZE W,

FM: The __new__() method, if defined, is used during creation of the Enum members; it is then

replaced by Enum’s __new__() which is used after class creation for lookup of existing members. See
_new___ ()& __init___ () DEBESLZEFESINED for more details.

8 Enum Y705 ZX{bDHFIR

B LW Enum 7 7 R1E, X—2ZD enum 7 7 X% 10, BRF—&8% 15, HED object R—ZADI v
DAL VT TANHEEINET, THHDR—R 7 F ZADEFIFRDED TF:

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

pass

BNBRIDY 727 5 ZADIEMIEZE DFIBERNZ X UN—B— D BB INTORWEEDAITRAIE T, oTHL
TURHFINERA:

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

Traceback (most recent call last):

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

UTD &5 GE3FrshEd:

10




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

pass

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

R YN=PERSNHNEUDOY 77 5 27T 2L, WS OhDT—ZMUBLUA Y AKX ZOEE;
AEFMDOERZFIZFRILET, L3 VAR, ZADEFFR[ S5 &, FIZEHO 7V — FHToH@oZEd) 2 L
BIT220HFEDDHD EF, (OrderedEnum DFIZSBRLTLZE W, )

9 F—RIUSADYR—F

dataclass 2R T 256, __repr__ O 3R T 27 72K 2EK L £5, HlZIX:

>>> 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.DOG: size='medium', legs=4>

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

N— ar 3.12 TEH: dataclass D7 4 —/L RIETAMEDHEBICERE . dataclass DERNIF RS N
{Zeh %L/

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

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

>>> @dataclass # don't do this: it does mot 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

11




10 Pickle 1t

F|2EAN 3 pickle {b ¥ unpickle {LAMTZ £ 5

>>> 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 ATRERFIZBEINIES 2 — LD b v FL NV TERINT
W< T3 53, unpickle fLIZEY 2 — 54 R — FATRETRIFIUIRZD TR A,

AR: pickle 70 FaoN—Y a ¥ 4 TEMD 7 5 A TANRTICR - 72FEER D pickle (LD BB TT,

It is possible to modify how enum members are pickled/unpickled by defining __reduce_ex__() in the
enumeration class. The default method is by-value, but enums with complicated values may want to use

by-name:

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

__reduce_ex__ = enum.pickle_by_enum_name

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

11 BI#L API

Enum 7 7 RIIMECH UARIGET, DUITOBEE APT 2L TWE 3

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

>>> Animal

<enum 'Animal'>

>>> Animal.ANT

<Animal.ANT: 1>

>>> list(Animal)

[<Animal.ANT: 1>, <Animal.BEE: 2>, <Animal.CAT: 3>, <Animal.D0G: 4>]

Z® API O#ffid namedtuple ¥ EITWVWEJ, Enum U LD 1 5IEUHIZEROHAHTT T,

52 BIBUIFIERIX O N=HD Y =R TT, ZHTRY] - ZHARTOXFH, Ao —7r v A, ¥—/fHD
RT7D2HERRTINDY —r VA, HEWVFHAATEEDO~y YT (Bl #E) ZHFETEET, KED 2
DATY a TR, FIBUNTEOMEEED LTI TEE T, MiD 20047 a>TiE 1 »OIHE

12



DML TWL B HEMICE D B T3 (BloBBEEZIEE ST 51, start 5IBEMFEHL £7), Enum
POIRELEH LW I 2AMREINET, S0z, EEEO Animal ~NOE| D YT F ST d:

>>> class Animal (Enum) :

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

0 T3 “1“ 2T 7 4L FOBEES L T2HAIX. 0 NEMBMEL LTI False THDH., 77 4L hDF|
ZEXUN—FTRT True fMfiZ N2 X 51T 372D ThH 3,

Pickling enums created with the functional API can be tricky as frame stack implementation details are
used to try and figure out which module the enumeration is being created in (e.g. it will fail if you use
a utility function in a separate module, and also may not work on IronPython or Jython). The solution

is to specify the module name explicitly as follows:

{>>> Animal = Enum('Animal', 'ANT BEE CAT DOG', module=__name_ ) J

Z8: module A5 X 5N WEE. Enum X ZNDBRICHIRETER WD, HLW Enum X >V oN—
¥ unpickle (bt TERLADET, T5—% YV —ZADFWVWE TATHEAEZXE S0, pickle (LTI 72
hE9,

BrLw pickle 70 bainN—oay 4 TR —EORBUTH VT, pickle 257 7 A %2FH AT 270 DHFHTO
FEIC __qualname__ WL F T, HIZIE. 207 7A3 70— )L Ra—FHADY 7 X SomeData KT
FIFAAIREE T2 T LS IHEE L £3:

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

FERBHEIUATO X512 £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.

e mames: enum DX Y N—, A F I H < TRY] SN CFF] (EXFHTHEEDZWIRD 1 22544
EDET):

13




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

FRBAETDOA T L —XTIREDTE LT

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

F720% (%00, ) ORTDA TL—XTHIEETEZT:

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

FREIYEY I THIEETEET:

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

e module: name of module where new enum class can be found.
e qualname: where in module new enum class can be found.

o type: HILWIIZHEL Y 5 2023 v 7 24 v § B8,

o start . BETZFESINLGECHY Y M 2HBT 5% 5,

N— 3y 3.5 TLEH: start SIBAEMEINE LT,

12 JREFFER
12.1 IntEnum

Bt T3 1 DHOD Enum OIREFRITH D, int OV 7753 X THH D 3, IntEnum DX 2 N— (3%
Bt TEE 3, X515 8, BRI2BHFHZAY S LTdhRTE 3!

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

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

>>> Shape == 1

False

>>> Shape.CIRCLE ==

True

>>> Shape.CIRCLE == Request.POST

True

7L, 25 HEFHED Enum FIZER L 3T 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 XS5 IR #BVWE T

>>> int (Shape.CIRCLE)

1

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

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

12.2 StrEnum

BN TW3 2 O0HD Enum DIRERS £72, str DY T 75 ATHH D T, StrEnum DX U N—F, X
FHCHETEE T, XHICEI ., Bz XFIHERY S LThIIRTEE T,

N— a ¥ 3.11 TEM.
12.3 IntFlag
XD Enum OJRAEM IntFlag . int ZHEEI AL LTVWET, EWE, IntFlag DX Y N—% v MH

HE (&amp;, |, ", ~) 2o THASEDE SN, ZOHRD IntFlag X ' N—2R 5 Z & TT, IntEnum &
[fk. IntFlag DX U N—$BETH D, int BHFEHINZ L ZATHIUIL ZTHHERET,

EIR:  IntFlag A Y A—ICHLTE y MEHLMAO CARIEE LTH, £0OFRIZ IntFlag X >3 —T
375D £

vy MEEORRD IntFlag & L TRIEREREDSE. Hl IntFlag X O N—TIER R D £3, 3
L <X FlagBoundary Z#ZM L T 72& W,

N—a v 3.6 TEM.
N—Ya¥ 3.11 TEH.

IntFlag 7 7 A DH:

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

HAEDEICHHEZN TN ET:

>>> class Perm(IntFlag):

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

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

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

AR HAEDLRIAHZOTLDDRBIA VT RAEAREINET, T4V TRIFATL—¥a YHIZIIR
RENFEAD, HICX MR TIIRMENE T,

N—Y a3y 311 TEH.

IntFlag & Enum ® % 5 1 DOEEREW, 77 7R ESINTVRY (B0 THZ) HE. T OEME
¥ L COFHMME False 12725 Z 2 T3

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

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

IntFlag X ¥ N—% int DY T 7 A TH L7, ZOH LHlAEDLDEL N TEET (/22 L. IntFlag
BICRZL RN DD £7) -

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

(RDX— D12k <)

16




(RIDR=I D5 DREE)

>>> Perm.X + 8
9

AR BEOHWET X, BIRIEDMEZ RO class: IntFlag X ¥ N— ZiRT:

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

IntFlag X Y N—ZREWHE T2 HTE X

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

N— a3 r 3.11 TEH.

12.4 Flag

REZEOIREANZ Flag T3, IntFlag X [FAFEIC, Flag X ¥ N—d by MNEET (&, |, 7, ~) Z2ffio THAR
bEOLNET, LHL IntFlag HIEV, MO YD Flag FIER Yy b int & dHAGDEZD, LEBELED
TEFEHA, HEZEHFIEE T2 2L DARETT Y. L LT auto Zffivy, Flag ICHYIREZEIIEZ L
PHERINTVE T,

N—a v 3.6 TEM.

IntFlag X [ABRIZ, Flag X U N—DAGDOEDBED 7 5 7 REZINTORWIREBICR > TZ5E. TOE
WEE UTOFHE False 2D £

>>> 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

fARD 7 Z270% 2 DNEF (1,2, 4,8, ...) DEEFEORNETTHN, 77 70HAGOREIZIERD FHA:

>>> class Color(Flag):
RED = auto()
BLUE = auto()
GREEN = auto()
WHITE = RED | BLUE | GREEN
(RDR=D12Hi )

17



(RIDR=I D5 DREE)

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

772 VHRESNTWARW? RBICHFTZ (T TH, ZOAEBEIZEDD $HA:

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

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

False

Flag members can also be iterated over:

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

N— a3 » 3.11 TEH.

AR: ZrACOH LWV — FTld, Enum & Flag 23 < HEREXI N E T, W5 DI, IntEnum & IntFlag
(B T, o THERRNICIL O IERE (R FIZETL L LS T E T L % 5 T 2T & D) FIZER o FGRIY
BAIRICK T 555 TT, IntEnum & IntFlag (X, Enum X Flag TIE LF L VAR WEEDAIIHE S N &
TY; BlZIE, BEGEBZYIEHTEEZIRZ 5L 20, O X7 4 OMEEREZF W E ETT,

12.5 Zofth

IntEnum (X enum €Y 2 — )L O—ETIH, BMTOHEED v THHHRI/TRZIET:

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

pass

Z 2T & 5 RAIBEROIRE R EFRT 2 HIEETHAN L ET; Hl 2R, FloatEnum & int Tl < float
THAXELHDTT,

WL DOhD)L—)L:

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

bases, as in the IntEnum example above.
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2. BEZE 2RIV 77 5 ZEATRETRITIUIVIT EH A, BRI, bool ¥ range 3% 72 7 XL TE
Tnizd, HEXE S Enum {ERRFICZ S =23 E L F5,

3. Enum DX Y N—RBEART—ZBETHRNEEAL, BMOT— 28 (flZF. Eoflo int) &EE
SETLEI &, TRTOAUAN—DEEZZED T — TR ITUIL B2 5, ZoflfRIE X
Yy ROBEMT 27200, o7 —2MefiE LawESIIEHR ST EEA,

4. D7 — 2B EEINTHGE. value BIEIL, 72t ZFMTH HFMTDH 2 L LHRDMITA TS, FI2¢
BXUN—HEELTE RALTRBDEEA

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

6. No-HADER: %s BIU %r 3ZNFN Enum 77 AD __str__() BXU __repr__() ZMHUHL
¥9; Z2ofioa—F (IntEnum @ %i % %h 28) BHIEHORX =2 EEINT7—2B L LT

7. Formatted string literals, str.format (), and format () will use the enum’s __str__() method.

AM: IntEnum. IntFlag . StrEnum &, BEFOEHD Fu vy 74 VEHRE LTRFSATWE 7D, 20
SD:meth:  str XY v Fd, ZA5DFT—ZB D meth:  str XV v R IZVUtky bENTW5,

13 __new__() ¥ __init__() DEE5ZFESRED

_new__Q) X Enum X U N—DEBEDEEHIAXTA X LW ZIWCHBALET, MoZEEE2INZ 28545,
_new__Q) ¥ __init__ (O DE¥ELEFAT I, __init__ ) OFPEFELWVWTL & 5,

Bl ZIE, BEOEZ IR F7 7 RZETD, ZOHD 1 D722 HE LTHEWZWEEIFRO LS ICLET:

>>> class Coordinate(bytes, Enum):

mmn

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

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

(RDR=D1ZHiEL)

19




(FiDR— 25 D %)

>>> print(Coordinate(3))

Coordinate.VY

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

use the data type directly.

13.1 L V=R

__dunder__ &Y R—F

__members__ I3FtAAAEH D, member name:member FHER YL TREHF [ E~y ¥ TT, ZHIZ S
A TDAHKHAREET T,

_mnew__QO) M, BLEBEXINRTWEES, AIBROX U N—F2EK L, BLET; ZOX 2 NN— D _value_
PHEUNCRETZ2DBIEFICIVWEZITT, WoZARTDOX U N—MERENZ ., ZNDE _ _new O
FEHLNLERA,

_sunder_ ZDHYR—F
e _name_ -- name of the member

_value_ -- value of the member; can be set in __new_

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

_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

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

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

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

for an example.

AFR: For standard Enum classes the next value chosen is the highest value seen incremented by

one.

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

N— a v 3.13 TEH: Prior versions would use the last seen value instead of the highest value.

N— a3 3.6 TIBI: missing_, _order_, _generate_next_value_
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N—a ¥ 3.7 TBH: _ignore_
N—Y a Y 3.13 TEM: _add_alias_, _add_value_alias_

Pythono 2 / Python 3 @2 — FOREIAZI D 3 §5729DI2 _order_ EHZRMHTEE T, EEDH|ZE
EDNEF & L T—H L TRIFUIT I —Z2 X H L £ 5

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

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

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

FEM: Python 2 Da— FTIE _order_ EBMZERIENFHFINIAHEATCLE D 2, BEETT,

__Private___names
Private names 1351 R X Vo N— (23 EBx NS, BHEOBEMEL 2D 3,

N—T g v 3.11 TEH.

Enum X > /\—&!

BIERI X VNI ZDHNEI Y 5 2ADA Y AR ZATHY, BHIX EnumClass.member & LT7 72 A XH
T3, BTN X on— UL, X¥on— 0FHTE B /methods BVEEL TW5 27 7 X & DAHETDEZE
BRI 27010, KXFOAFMZMES Z e i dHREL 3,

N—Ya v 35 CTEH.

Creating members that are mixed with other data types

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

to that data type’s constructor. For example:

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

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

17
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Enum ¥ SR XY N—DERIE

(int, str R D K S572) IF Enum B EE S E7 enum 7 7 RUE. ZDEE SN OHANIHE o THHl X
NET; ZITRVIEEIE. BETDORX U N—IE True LFHMliZNE T, X Y NN—DHIZKEFT 2HED enum
O EBEFMZFT 511, 7 7 ARXRDaA— FERBMLTL 2 I

def __bool__(self):

return bool(self.value)

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

XYy R{GED Enum 75X

enum Y77 7 2IBIMD XY v FEE X156, BIBD Planet 75 AD X512, ZDXY v FIEX TN —
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 DXV N\N—DiEAHEHYE

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>
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Flag and IntFlag minutia

Bl LT TFToR=Ry bRFHALET:

>>> 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 O T IIIEHIETY
s BRI Y RO Y PDTFTEIA YT RATY

o RIBMHETIIERED 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 20 TIE. ZDRA U AN—DAHID LRI EREINET:

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

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

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

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

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

e AUN=Y YT /AZE DF =y /TR, ENO0D7 7 7FEIIEENL D LTHRbONET:

>>> Color.BLACK in Color.WHITE

True
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FRPHNTE, —HD7 5708y MBI O 7 7 7I2EEN25EDHA, True BRI NET:

>>> 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:
e STRICT --> fEFhMELHEE SN BB N2 HESE S
o CONFORM --> fE#7e 'y b 23T 5
o BEJECT --> 757 DRAT —XAZRV, FEESNIHZROEHD int £ D X5,
o KEEP --> keep the extra bits
— keeps Flag status and extra bits
— extra bits do not show up in iteration
— extra bits do show up in repr() and str()

The default for Flag is STRICT, the default for IntFlag is EJECT, and the default for _convert_ is KEEP

(see ssl.0ptions for an example of when KEEP is needed).

14 Enum & Flag I3 5ESDH ?

Enum (% Enum JREEZ 5 2R ZNHDA Y ARV A (X N=) WD L DRIEICHEE KT H AR LX
R I A%ERoTWVWET,

14.1 Enum 23X

The EnumType metaclass is responsible for providing the __contains__(), __dir__(Q), __iter__() and
other methods that allow one to do things with an Enum class that fail on a typical class, such as
list(Color) or some_enum_var in Color. EnumType is responsible for ensuring that various other
methods on the final Enum class are correct (such as __new__(), __getnewargs__(), __str__() and

__repr__Q).
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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\N— (A VARV R)
enum X Y N—={ZDOWTHD BHIKFENDIX, ZNOBS Y IN Y THZ WS Z & TT, EnunType 1 enum

7IRAEEERER L. A UN—F/EHR L, FiLWA VAR APMEB I N TR WY S 0 RiERT 572912
BIFDRA Y N—4 VAR VR BRTHARL __new__() ZEIML E T,

14.4 Flag X>/)\—

7T 7DAYN=IE, Flag 7 7 R [ARRICRIBUIE ST 2 Z e B TE, EHDORX U N—DAINREINE T, H
ZIX:

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

(BLACK . PURPLE . WHITE ZFERINLNVI L ITHEE,)

T DRAYN—%REEZE 2, ADETIXRL., MIETI2IEDEINRINET:

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

T TDRAYN=F, FNDED 2 OXREZFOHEOBUTKIGT 5 length ZFH £, HlRIL:

>>> len(Color.PURPLE)
2

15 Enum v o 7Tv o
Enum, IntEnum, StrEnum, Flag, IntFlag I 3HABOKEEDE I N—F 2 e FRINETH, ZOTRTED

N—TETWVWEIDITEDLYZEA, ZITE Z20F %, HI3VEIHBEOHZEAEZELHlE LTHEZ 3,
A RZA TORNERERFNLET,
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15.1 {EDHER
% OFE TR, FIFELOEBEOEMIFHPIZFICSINELE A, TDX A TORMRIIFE 2 EFRT 55 HEETWV
{OhHhET:

o {HIZ auto 4 Y A X ¥ A EHHT 3

e ¥ LT object £ Y ARV RA%EMHHT 3

o fHY LTSI ZMHAT 5

o XL TRV ZMHL, MEHOD __new__() ZMHALTX V% int ECEZHRZ 2

INHDEDNERM > THL—F 1T LT, [HIFEETIILRL, HOX U AN—DFSOIRVELZT 24
BHELIZ, XU N—0BM, HIFR, ENEFZBTAZ 0D e 2mRExT,

auto ZfES

auto 25 RO L5k ) £9:

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

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

object Z{E>S

object 25 XD X HITixH %3

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

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

Fio, ZHAUIENT __repr__ ) 2EZ/1LKBE5r—RDRWHITHH D F3:

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

return "</s./s>" % (self.__class__._ _name__, self._name_)

(KDR=V1ZHiEL)
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(RIDR=I D5 DREE)
>>> Color.GREEN
<Color.GREEN>

R FINEfES

HE LTXFHNZ[ES ERD K I3 D 7

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

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

HMBD __new__(0) ZE>S

HEICTHBSZIRS __new__ () 25 XD L1k ET:

>>> 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 = O

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

AutoNumber % & DJAWVWARTH S IZIX, ¥ =F ¥ IT *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

AutoNumber 2K T2 ¥, BIMOFIHERDKZ Z2MED __init__ HEFE T,

>>> class Swatch(AutoNumber) :
def __init__(self, pantone='unknown'):
(RDR=V ki)
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(RIDR=I D5 DREE)
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 FRRERINTVHRIIE, Enum HBEOEMRRCHEH XN E S 24U Enum @
_new__() TEZMION, 7 IAMERINZROBFORESZEFICHEHINET,

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

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

[Obj = int.__new__(cls, value) ]

15.2 OrderedEnum

IntEnum ZR—RX ¥ LRWA®, @ED Enum ONESEN (HOFZEH L HIRTERWARY) OFFE T, X
N—Z BRI T & 2528 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):
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) :
(RDR—=D1THE )
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M O Q W =
]
= N W s o

>>> Grade.C < Grade.A

True

(RIDR=I D5 DREE)

15.3 DuplicateFreeEnum

ENEBEET AR N—DHBIGEI. TA V7 RAZERTE3OTIEIRL L5 —2HEXIEET:

>>> 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'

FR: 2T Enum KHIAZEINCT 20 L ARIRZFHOVOBINREEEZB IR 572003 77 7 2K
BALOHITF, BICHIBEEIMI LW LS, unique() TaL—X—%2FHL TR E T,

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:

29
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(RIDR=I D5 DREE)
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__() % __init__ ) PERBINTVWEIHE, FIERXVAN—DEIZZNLDXY v FITEINET:

>>> 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

15.6 TimePeriod

_ignore_ EBIEOMHHGIEDOY > ST

>>> from datetime import timedelta
>>> class Period(timedelta, Enum):
"different lengths of time"
_ignore_ = 'Period i'
(RDR=V ki)
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(RIDR=I D5 DREE)
Period = vars()
for i in range(367):
Period['day_/d' % i] = i

>>> list(Period) [:2]
[<Period.day_0: datetime.timedelta(0)>, <Period.day_1: datetime.timedelta(days=1)>]
>>> list(Period) [-2:]

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

16 EnumType YTV X%ZE3

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

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