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16 1-2%4k EnumType

Enun @I E P LIRS AR ENEUT2RZE, HERME T EHEHM repr 0. 24, KR

LA —EE AR
EARIE T AR AR EA RIS B, KK

>>> from enum import Enum

>>> class Weekday (Enum) :
MONDAY = 1
TUESDAY = 2
WEDNESDAY = 3

THURSDAY = 4
FRIDAY = 5
SATURDAY = 6
SUNDAY = 7

52 RGB = JEifh:

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

IEIRET I, A —A Enun HUR T RIS — K Enun ()2E.

O #ik
HOE R KNG

M T RSB RAGGR T &, IR BTl AT R R MM 24 Z T R A A PR o, JATam Z0 g

BUHARBH XA IR, FATRAERA TR B b 6 e XU

RRIACZERI LT, FA MR E T REA—E AL, ETCIR AN AT RE AR A E R 3 X I A4 18R -

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

|

WARFTIL, BUBRRY repr O SERMEAHR. BBAFAIE. B st O RS BRME L FRANALG 4

R

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

MR IR ) 3% 22 H T R M

>>> type (Weekday .MONDAY)

<enum 'Weekday'>

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




Mz A — N RS T ENTHY nane BYJEME:

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

Kts, EALEA—MLE I value BB

>>> Weekday.WEDNESDAY.value
3

Unlike many languages that treat enumerations solely as name/value pairs, Python Enums can have behavior added.
For example, datet ime . date has two methods for returning the weekday: weekday () and isoweekday (). The
difference is that one of them counts from 0-6 and the other from 1-7. Rather than keep track of that ourselves we
can add a method to the Weekday enum to extract the day from the date instance and return the matching enum
member:

@classmethod
def from_date(cls, date):
return cls (date.isoweekday())

SEHEIN Weekday HOZE BUER B A X HEAY:

>>> class Weekday (Enum) :
MONDAY = 1
TUESDAY = 2
WEDNESDAY = 3
THURSDAY 4
FRIDAY =
SATURDAY = 6
SUNDAY = 7
#
@classmethod
def from_date(cls, date):

return cls (date.isoweekday())

(&)}

PAE R AR S K2 B LT

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

AR, AR H TR R X ROCE, WA Y KA L.

This Wweekday enum is great if our variable only needs one day, but what if we need several? Maybe we’re writing a
function to plot chores during a week, and don’t want to use a 1ist -- we could use a different type of Enum:

>>> from enum import Flag

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

H T PR AR T Flag, 1 EEARE 2 IR

Just like the original Weekday enum above, we can have a single selection:

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




2 Flag AR LB A—

ANAE

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

Weekday.SATURDAY

96>

| Weekday.SUNDAY

BB DA Flag 286 FilbT

&

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

Weekday.SATURDAY

Weekday.SUNDAY

G, LEFRATR L HER S5 I

>>> chores_for_ethan
'feed the cat':

'do the dishes':

{
Weekday .MONDAY |
Weekday.TUESDAY

Weekday .WEDNESDAY

| Weekday.FRIDAY,

| Weekday.THURSDAY,

'answer SO questions':

Weekday . SATURDAY,

}

— AR RER R 55 R AL

>>> 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

X8 A S B UL TG O BRI L, AR AT DA LB auto () SRBLEAH:

>>> 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 BERGRERMNREDE

AR, BAERT P UG (A, FFRBRFEEB AR FIE, color.RED AW AMEI) . Enun
SRR iR 7 3

>>> Color (1)

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

B AR MM A, R M

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




If you have an enum member and need its name or value:

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

'RED'

>>> member.value

1

2 ERIMERTNE
A O 5 44 A RE A

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

Traceback (most recent call last):

TypeError: 'SQUARE' already defined as 2

IR, — DB DI AT ARIRZ A AN A FR . AR PIASRC2E T & #1 8 RAMARIE OF E e Xiie a
), W BIRA A BIRIS . X A AR IR MRS 2o HAFREER B BB MG A

>>> 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>

O #ik
ARFQESCE R CUbAT . Jk%E) RO, WA SRS B A 74 1 B T

3 HhtREIE{EE—
BN T, HOR AL BRE R —MER A . ERIE, FTOABE uniaue O %Mz

>>> from enum import Enum, unique
>>> @unique
. class Mistake (Enum) :

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

Traceback (most recent call last):

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




4 {EFRBERENE
R ARG RO TEITRRAF 2, TTDAEI auto:

>>> from enum import Enum, auto

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

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

MAE A _generate_next_value_ () FikE, BRIPAWIES:

>>> 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']

O ik
_generate_next_value_ () JyYEWITEATAT LG 2 w2 2.

5 XiEH
O G G0 25 P A2 1 5144

>>> 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>]

53 Shape.ALIAS_FOR_SQUARE Al Weekday . WEEKEND 22 5| & N2k BT o

FoRJEE __members_ @A HRE MG A A FPRT . 0  TMeEs e SO BT A8K, BRI

N

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

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

_members__ JEMA] T REUMZS AR R . AR A 5144

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




O #ik
TERRI 4 B 2 AR B BRI, 40 3, PARABCEATATIESR, B o,

6 LEREH

M2 I8 o % 1D EAT HEREAY:

>>> Color.RED is Color.RED

True

>>> Color.RED is Color.BLUE
False

>>> Color.RED is not Color.BLUE

True

MEEAHZ FITCIE AT A P LR . BOEE R AR @B E (52 T SCniEnum)

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

TypeError: '<' not supported between instances of 'Color' and 'Color'
farayy 7> 2z ) .

T PR 1 2 LA

>>> Color.BLUE == Color.RED

False

>>> Color.BLUE != Color.RED

True

>>> Color.BLUE == Color.BLUE

True

AR R B AR (FFE IntEnum AR HAMBIMBIE, SR TX) -

>>> Color.BLUE == 2
False

A g

HRBHZ T HERY - WEPRERARIBR S MEE, ENTFREEN O, M5 AR RS S
A il .

7 RENBERRTREYE

PAERZHOR GRS T BB (. (O B SE 7 B8 (O HL& Funcrional API BRIASRBERI(E) |
@?{C?_gﬁﬂ?ﬂ%ﬁ?o HRZEFT , AR R DK LM T2 (BAR(ERSEER, WA
AEAT{EL

M52 Python [{)2€, WAl AR IR ik . BRICAH UITR A

>>> class Mood (Enum) :
FUNKY = 1
HAPPY = 3
def describe (self):
# ERXE self MR
return self.name, self.value
(ZEF )




def _ str_ (self):
return 'my custom str! 0}".format (self.value)

@classmethod

def favorite_mood(cls):
# EXE cls RAAH
return cls.HAPPY

(% L 50)

A4

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

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

>>> str (Mood.FUNKY)

'my custom str! 1'

The rules for what is allowed are as follows: names that start and end with a single underscore are reserved by enum
and cannot be used; all other attributes defined within an enumeration will become members of this enumeration,
with the exception of special methods (__str__ (), __add__ (), etc.), descriptors (methods are also descriptors),

and variable names listed in _ignore_.

Note: if your enumeration defines __new___
be passed into those methods. See Planet for an example.

() and/or __init__ (), any value(s) given to the enum member will

O #ik

The _ new__ () method, if defined, is used during creation of the Enum members; it is then replaced by Enum’s

__init__() for more details.

new__ () which is used after class creation for lookup of existing members. See When fo use __new__() vs.

8 ZPREY Enum F31t

B Enum RS —PREEEL, B2 MBI RBAE R IR ET object HIRGHR. XL

FLZEMNG TR

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

BCYARE ST, MEERA VR 1264k, AR AT B ik:

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

Traceback (most recent call last):

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

fHPAT A2 ] PARY:

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

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




(% L350
SAD = 2

WA E ST AR MCE R RE T3k, ISR 5 ST Y R S H AR il AR RN e BR . o —J5ThT, —
NS IR R AR . (S BIREOrderedEnum )

9 HIEAZIF
WM dataclass YEKE, _ repr_ () BZISHEARKIEHI IR BHIUn

>>> 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>

ﬁﬁfﬁ dataclass () Z%%& repr=False ﬂéﬁﬁfﬁ&ﬁﬂiﬂ@ repr ().
T 312 A R AR AR T U B R F B WoRTEE KA, A2 B Rl 261 4 k. Only the dataclass

fields are shown in the value area, not the dataclass’ name.

O #ik:

6] Enum S HFIRINN dataclass () FMige@ AR EASTIEATTHIR, HaAesfrm™4
FEHEBEFRGER, BIANAS [R]85 A <5

>>> @dataclass #REXHES: RAEMEX
. class Color (Enum) :
RED = 1
BLUE = 2

>>> Color.RED is Color.BLUE

False
>>> Color.RED == Color.BLUE # |alfifEx B : B M %404
True

10 {T& (pickle)
Mo A NT AR T B A A

>>> from test.test_enum import Fruit

>>> from pickle import dumps, loads

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

FT LR B HUBR A [ R A 2628 AR doe i J2 0 3L, DA R LR R R T




O #ik
JH pickle PSR4 4 W] DABEAAHRE R AL I AZE A THT 6L

It is possible to modify how enum members are pickled/unpickled by defining _ reduce_ex__ () in the enumera-
tion 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

O #ik
ANV T Z AR T3, AR a2 B 545 K5 To ik i o

11 HE API
Enum FEAT ISR T LA B APT:

>>> 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>]

% APLIJTE SRR T namedtuple. P Enum 55— D SEUR MR

The second argument is the source of enumeration member names. It can be a whitespace-separated string of names,
a sequence of names, a sequence of 2-tuples with key/value pairs, or a mapping (e.g. dictionary) of names to values.
The last two options enable assigning arbitrary values to enumerations; the others auto-assign increasing integers
starting with 1 (use the start parameter to specify a different starting value). A new class derived from Enum is
returned. In other words, the above assignment to Animal is equivalent to:

>>> class Animal (Enum) :

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

BOAM L IFgRIE 0, PG 0 Al /R(E False , (HERAMIRZE BURER AR True .

Xt fi ] R o APT QMR HEAT B, TR AR, PR o B Aoty S BRAR A R iR s 2
TEMRAMSEH Y (A0S ARG T 53— LB ) S R AR E AT REJR I, 75 TronPython B Jython
AT o ARRIMIE IR AG THEAE U R 2 R

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

A By

WERAAEM module, H Enum JoyAmfi 2 MEE, Bri Enum BRI RHEED O TibAR RS R
SRS, BTPREREE A

10




The new pickle protocol 4 also, in some circumstances, relies on __qualname__ being set to the location where
pickle will be able to find the class. For example, if the class was made available in class SomeData in the global
scope:

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

SEHEM A

Enum (

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

*
’

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

)

o value: FIMZEIERF LA N HAFRICRE
o names: B G . X AT AR — DB EGE S R AR (ER LITRERAET SMEE)

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

B A NP IO &

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

B> (AR, {5 XA IEAE AR

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

B NS POE

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

o module: SFIAZRTAERIRIERS, .

o qualname: SPRCAESAERER N AL E .

o type: BHR BB IS

o start: 24 FAE AL BRI S R IR TR 5
TE 3.5 AR AT JEINT start 122

12 RAERIREE
12.1 IntEnum

PR LAY 5 — 28R Enun [AIHLZ int B—A>T3E. IntEnum B AT SRBIEATILES @Y e, A
(] 2R F) R R M2t i) DARH LR T UG

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

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

(BF )

11




(% L 50)

>>> Shape == 1

False

>>> Shape.CIRCLE == 1

True

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

Kk, ERWAATT SHHE nun BT H:

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

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

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

IntEnum fEAEHARTT T AAT AR AR TN 1 —FE ISR K

>>> int (Shape.CIRCLE)
1

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

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

12.2 StrEnum

JrERHER) R AP Enum 2K FBHEE str i9— TR, strEnum WG AT 5 FAFRSAT IV Y RE,
NI ZRAL R F AP R M AT DAME B T HUAR

Added in version 3.11.

12.3 IntFlag

PR R —Fh Enum Z8{K IntFlag W/2ET int Y. AREZATET IntFlag MG AT ARALEEAT (&,

|, A, ~) PEATAL G BASR AT R A R AT R 02 IntFlag B, 5 IntEnum FEfBL, IntFlag MOIHEREE
BoF HAT A AR int BT

0 #ik
RO ERESN, HAWFrE XS IntFlag WA ERE, #HPSRE IntFlag MG .
SE IntFlag [N BVER R E IntFlag A M. PN FlagBoundary.

Added in version 3.6.
TE 3.1 fiUAR A AR TR
/?\‘WU IntFlag %

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

R =4
W =2
X =1

(Ca)

12




(% L 50)

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

>>> Perm.R + Perm.W

6

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

True

Xt AL AR ] PAUEA T i 44

>>> 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>

O #ik
A4 B A G PAERN S . MATEEAERT AL ER, EA DB AR

TE 311 A B A
IntFlag #l Enum B 75— EERGIFE TR BA BEEATHNR ([0 0), WIHAR/RESY False:

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

False

P24 IntFlag MOHLE int BT, MATRTDMHEA S (EATRELKRE IntFlag A BTHS:

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

>>> Perm.X + 8

9
O %k
BIBHESF ~, WA IREl—A IntFlag G Y IEE:
>>> (~Perm.X) .value == (Perm.R|Perm.W).value == 6
True

IntFlag B 53t ] g kA b

>>> 1list (RW)
[<Perm.R: 4>, <Perm.W: 2>]

Added in version 3.11.

13




12.4 &

a1k JE Flag, 5 IntFlag KM, Flag WA HIENIEHAT (&, N ~) AE. 5 IntFlag AN
Mg, ENIATTSHE Flag M28E int TG LR . BART AEBESS EM, (HHEEMT auto 1ER
AL Flag B M4 MHE.

Added in version 3.6.
5 IntFlag 2B, Q1R Flag MAREFAE G SBRA R EETHER, WHA RN False:

>>> 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

FRANTERRA(ELY. 245 RO (1,2, 4,8, ), TR AL 65 W TC LR -

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

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

Xino flags set” Z& i GE — 44 IR A S UL A /R

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

>>> Color.BLACK
<Color.BLACK: 0>

>>> bool (Color.BLACK)
False

Flag A Gt AT ROk Ak

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

Added in version 3.11.

O &k

MTRZHHFAE, BRI Enun Ml Flag, A IntEnum fl IntFlag FTHE T A R LE1E )
25 (Flnn] AR BT, I BRI S BUAT A A 3 45 A TE e AL 2E ). IntEnum fl IntFlag
B Y 24 AN R T Enum Al Flag TRYEM AR A BN, L6 ABESREGE BiF, 8025 HAil
ARG T HEAERS

14




12.5 H{pER
B Tntenum 2 enum B4, AL SCBIE R A4 25 5

class IntEnum(int, ReprEnum) : # B H Enum T A & ReprEnum
pass

This demonstrates how similar derived enumerations can be defined; for example a F1oatEnum that mixes in float
instead of int.

JLZEAN:

L 4724k Enum I, JRAZERLANH BIAEEZE P ) Enun ZEAR G Z 1T, MPAE IntEnun BT
v

2. IR AR TRALH) . BN, bool Fl range JE AN A2k At R T 40 S50k FH A TR A S sl s
TERCS A U B 3 S R

3. BR Enum A DAMIAERRBAI 0L, A —EARREG THIINSER, B B AU AR Y 2 A Y
{H, WAE ERBIBITH BRIy into BERRFIAIE T OO AT RIS E 7 — B RANR A 2K

4. When another data type is mixed in, the value attribute is not the same as the enum member itself, although
it is equivalent and will compare equal.

5. A data type is a mixin that defines _ new__ (), ora dataclass

6. %-style formatting: %s and %r call the Enum class’s __str_ () and __repr__ () respectively; other codes
(such as i or $h for IntEnum) treat the enum member as its mixed-in type.

7. Formatted string literals, str. format (), and format () will use the enum’s __str__ () method.
O #ik
Because IntEnum, IntFlag, and St rEnum are designed to be drop-in replacements for existing constants, their
__str__ () method has been reset to their data types’ __str__ () method.
13 Whentouse new_ () VS. __init__ ()
__new__ () must be used whenever you want to customize the actual value of the Enum member. Any other modi-

fications may go in either __new__ () or __init__ (), with __init__ () being preferred.

AL, WRARE SR A SN AE, ERA R MR E:

>>> class Coordinate (bytes, Enum):

o

Coordinate with binary codes that can be indexed by the int code.
mrrn
def _ new_ (cls, value, label, unit):

obj = bytes._new__ (cls, [value])

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

Cawy

15



(750
>>> print (Coordinate (3))
Coordinate.VY

A B
FEJAM super () . _new__ (), FOFRBERENQUNFTERN _new__; SO EIRME R BRI,

131 4PHER
3509 __dunder_ BFR

__members__is a read-only ordered mapping of member_name:member items. It is only available on the class.

__new__ (), if specified, must create and return the enum members; it is also a very good idea to set the member’s
_value_ appropriately. Once all the members are created it is no longer used.

T _sunder_ &R
« _name_ -- i B[4 FR
o _value_ - {RAMME; FITE _new__ "PiE
o missing () - MR FAER PTG AERREG WTHES
o _ignore - —AN&FRFIFE, WPAN list B str, BARSHEAL NG, HIFMRLLDIBR
« _generate_next_value_() -- FF AME L IRBGE 4 E: FIgiES
+ _add_alias_() -~ iRHI-— A FRAE R IA MG 5144 -

e _add_value_alias_ () -- adds a new value as an alias to an existing member. See MultiValueEnum for an
example.

O #ik
XFFARMERY Enum ZERULT —MBOEBAERHR CA MBS EM—.
X Flag JERULT —RERRAYIERF & T — s B IR AL

TE 3.13 WA e A AR T AR 2 BRRAS s 2l T S e A (LT AS 2 e e AL«
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_

To help keep Python 2 / Python 3 code in sync an _order_ attribute can be provided. It will be checked against the
actual order of the enumeration and raise an error if the two do not match:

>>> 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']
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In Python 2 code the _order_ attribute is necessary as definition order is lost before it can be recorded.

_Private__names

FAA AR LPEH AR, TR RS R Jw I .

TE 3. 11 JUAS R A A

Enum Ff 533 HY

Mo I AR H MR S0, I Hal %5 PA BnunClass . member MFEASRTTM . FERFESFT, W%%5 H

SE SRR, ATE A AT A 55— Y E
WA SIRASBIE IRk Z MR A PR s, sk R E 45k

TE 3.5 AR A AR .
SIESHAOKIEXBESHRRA

AN, I B2 3R Hi2, N Tl

B Enum R TRALARIEIL, A0 int Bk ste B, FEETE = 2GR EER S PE B4 R B2 T

Fystds. B

>>> class MyEnum (IntEnum) : # help(int) -> int(x, base=10) —-> integer
example = '11', 16 # so x='11' and base=16
>>> MyEnum.example.value # and hex(11) is...
17
=
Enum EFRERBIMIRE

59E Enum KA (W1 int, str %) REMBEERSRIMRBGRBAMMBATIHE; B0, FraBUAE T

B4 True. N T HEARA CRIMES A R T ISR RIE, TEEIRIIZEFARMATR 2

def _ bool__ (self):
return bool (self.value)

FAE R Enun FERTTRON True.

WERARG AR B MC2E T IARAE THONYTITIE, AR A Planet J0RE, XI5 IERF RARTE AT, A2

e <

WH H AR Enum 2

KR dir (0 H:

>>> dir (Planet)

['"EARTH', 'JUPITER', 'MARS', 'MERCURY', 'NEPTUNE',
—'_doc__"', '"__members_ ', '_ _module_ ']

>>> dir (Planet.EARTH)

[’ class ', '__doc ', '__module ', 'mass',

'surface_gravity',

' class v

'value']

& Flag BIRG

Wy Flag AR AR R IE] A ORI 5

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

(T



CYAN = GREEN | BLUE

>>> Color (3) # named combination
<Color.YELLOW: 3>
>>> Color (7) # not named combination

<Color.RED|GREEN|BLUE: 7>

(% L 50)

Flag *l] IntFlag E"]?E-'ﬁ

B PA AR BV AT i) 1

>>> class Color (IntFlag):

BLACK = 0
RED = 1
GREEN = 2
BLUE = 4

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

THITE DL True:
o BHURRRRRE S Y
o Z I HRR G 2 54
o AR R R ] SR Y AR A

-

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

Bt — PR BOR RS A 23R 0] — AN B B AR RS a5 A AR 17 A I B R

>>> Color.BLUE
<Color.BLUE: 4>

>>> ~Color.BLUE
<Color.RED|GREEN: 3>

.

o PRGN A Fe H H B 57 142 B e )

>>> (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 ZAbR, SRR, ATRAM B R v

(

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

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

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

18
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>>> Color.BLACK in Color.WHITE
True

HEHADSEOLS DS — AR A R G & 15— NifAs T A &R [a] True:

>>> Color.PURPLE in Color.WHITE

True

>>> Color.GREEN in Color.PURPLE
False

BB AU, 45 e b PR H A5 /TG AL LU STRICT, CONFORM, EJECT, KEEP.
o STRICT --> 4 BLUCAUERS, Sk —A 7.
« CONFORM --> & FpATA] JLRLI) Lo A
« EJECT --> %% Flag WRRAS, BOH—ANSHE Y int, HAENEE(E.
o KEEP -> {{ F 4/ Y oA
- PR Flag SRASFEIMY oy
- BN R AEE A P R R
- 7E repr() Fl str() "SR T AN HAY

PRAANIFRRE N STRICT, IntFlag " BIAA "EJECT, _convert_ ik % "kKEEp " (FE "KEEp "W H
FH ssl.Optlons)

14 FHIERBEES 7
Enum 45—~ F & SU0TE, BB Boum JSRIETIRGS01 (L) 127

14.1 Bryess

The EnumType metaclass is responsible for providing the __contains__ (), __dir_ (), __iter__ () and other
methods that allow one to do things with an Enum class that fail on a typical class, such as 1ist (Color) or
some_enum_var in Color. EnumType is responsible for ensuring that various other methods on the final Enum
class are correct (suchas __new__ (), _ getnewargs_ (),__str_ () and __repr__ ()).

14.2 jHERE
AR AT R A I - TAFE R, TARAY(E AN 3Ty, HARRAATER . ik, BT
A E X Enum Z 51, BEATE (B 0) BUZ LA —HYSRITEZ A (U0 3) BTSAR t  BE R 3144 -

14.3 #rEmea (BnscfHl)

The most interesting thing about enum members is that they are singletons. EnumType creates them all while it
is creating the enum class itself, and then puts a custom __new__ () in place to ensure that no new ones are ever
instantiated by returning only the existing member instances.

14.4 (E{RRLGR
JERRIS A AT PN Flag ZE—HRpnh U, I HIUAIERY S A ok ], filin:

>>> list (Color)
[<Color.RED: 1>, <Color.GREEN: 2>, <Color.BLUE: 4>]
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(¥ & BLACK, PURPLE Fll WHITE ¥R EIR )

Xt ANRECRR A A USCRF AR Bl X I Y IEAE, AN & S -~ Bildn:

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

TR A S EANT TR & AR (E R B AT B A . Bilan:

>>> len(Color.PURPLE)
2

15 BEESFH

4R Enum, IntEnum, StrEnum, Flag fll IntFlag A R KSR, BB A1
Do X HA— SRR RB MR IR, WIDAERBEN, B8 1 B E HIBCZERITE B .

151 ZH{E

W Z R, AR ROHZER SR ER A AU T 20T R SGX R i fij B 25

o i auto WYSEBIMERIE
o ffiJl] object MYSLBIMERME
o AR A R AR

« use a tuple as the value and a custom __new__ () to replace the tuple with an int value

(0 PA_EATAMT—FR07 SR A ) 1 PSR RAE AN B2, HF LA NRERS TN . REBR sl FHE I B 5 i A e B A2

Hoo AR -

Eﬂi auto
A auto PYIEUNF:

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

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

{#H object
i object M-

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

>>> Color.GREEN
<Color.GREEN: <object object at 0x...>>

This is also a good example of why you might want to write your own __repr__ ():

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

20
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def _ repr_ (self):

return "<3¢ s>" &% (self. class_ . name_, self._name_)

>>> Color.GREEN
<Color.GREEN>

{5 P i P = 1 ER
T PR ER IR

>>> class Color (Enum) :

RED = 'stop'
GREEN = 'go'
BLUE = 'too fast!'

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

Using a custom __new__ ()

Using an auto-numbering __new__ () would look like:

>>> 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>

BB ) AutoNumber, TRAN *args F&E4

>>> 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

RS IRA AutoNumber PRARIFVRIF AT AZGH G IR EH OHY __init_ SRACPMEMTR NS AL

>>> class Swatch (AutoNumber) :

def _ init__ (self, pantone='unknown'):
self.pantone = pantone
AUBURN = '3497'
SEA_GREEN = '1246"
BLEACHED_CORAL = () # New color, no Pantone code yet!

>>> Swatch.SEA_GREEN
<Swatch.SEA_GREEN: 2>

>>> Swatch.SEA_GREEN.pantone
'1246"'
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>>> Swatch.BLEACHED_CORAL.pantone

'unknown'
O &k
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.

J

A &Y
REW super ) ._new__ (), FEARBERBMTTAERY _new_; THBCHEEME N ZEIERA
- il

[obj = int._ _new__ (cls, value) J

15.2 OrderedEnum

—MNEFBEE, EARET IntEnun, FILOREF TIEH W Enum AR (BIAR TS HABM 2 24T 1L
) -

>>> class OrderedEnum (Enum) :
def _ ge_ (self, other):
if self. class__ is other._ class_
return self.value >= other.value
return NotImplemented
def _ gt (self, other):
if self._ class is other. class
return self.value > other.value
return NotImplemented
def _ le_ (self, other):
if self._ class__ is other._ class_ :
return self.value <= other.value
return NotImplemented
def _ 1t_ (self, other):
if self. class__ is other._ class_ :
return self.value < other.value
return NotImplemented

>>> class Grade (OrderedEnum) :

A =5
B =4
¢ =3
D =2
F =1

>>> Grade.C < Grade.A
True

15.3 DuplicateFreeEnum
R AL A A AR 5 BRI AS 2 R — 44

>>> class DuplicateFreeEnum (Enum) :
def _ init__ (self, *args):
cls = self._class_
if any(self.value == e.value for e in cls):

22
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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'

O #ik

XAMBIT3E 124 Enum RGN B S 514 DA R HARAT o SR A A R AR 44
WATPAEFEH ] unique () HAfig

15.4 MultiValueEnum
EHRFREA A ZAME:

>>> 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
double6d4d = 'd', 9

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

15.5 Planet

If _new_ () or__init__ () is defined, the value of the enum member will be passed to those methods:

>>> 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

23
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@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

An example to show the _ignore_ attribute in use:

>>> from datetime import timedelta
>>> class Period(timedelta, Enum) :
"different lengths of time"
_ignore_ = 'Period 1i'
Period = vars()
for i in range(367):
Period['day_2¢d' % 1] = 1

>>> 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 ¥t EnumType
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