Enum {575
EITHRAE 3.12.3

Guido van Rossum and the Python development team

Contents

10

11

12

13

14

Beignk b1 B I J PR e i ]

FEL BRI BRI
WhORBCEAME—
1 A shsce i
B4R

beRia sy
LSRR BRI
ZBYg Enum T-34k
Bl K Loy

144 (pickle)
%A API

TR A A2

12.1 IntEnum . . . .. ... ... ..........
122 SttEnum . . . . .. ... oo
123 IntFlag . . . . . ... .. o o o
124 FRREDE .« o v o o
125 HApt=Fmi .. .00

MHERH __new__ () &5
130 4I5S .

BRI ATl 2 57 7

4.1 M2 oo
142 JEERZE .00

__init__ ()

7~ A 06, 2024

Python Software Foundation

Email: docs@python.org

............................. 15

............................. 16



143 BEERL R (RISEHI) o o 20

14.4 FEFRIBLT .« o e 20
15 B STt 21
15.1 ZBWEE . o o 21
15.2 OrderedEnum . . . . . . . . . . . e e e e e e 23
15.3 DuplicateFreeEnum . . . . . . . . . . L. e e 23
15.4 Planet . . . . . . . e e e e 24
15.5 TimePeriod . . . . . . . . e e e 25
16 124t EnumType 25

Enum j&— 45 A ERED A E WS4 . RUTERAeR, HEMt T4 repr O 0 24, £
T A Fl— S B R

EATRIEN T 45 R TEA RIS B, K— kiR

>>> from enum import Enum

>>> class Weekday (Enum) :
MONDAY = 1
TUESDAY = 2
WEDNESDAY =
THURSDAY = 4
FRIDAY = 5
SATURDAY
SUNDAY =

3

6

~ |l

a2 RGB = Jfifh:

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

IEIRET AL, A4 Enum HUE F RIS — 40K Enum 1)2€.

ik MRS RN

M PIAACGERE &, I BT iR AT R BRI 4 Z R A 2 Froh e, FATT5E 20O R
G ARSI, BAPRAEFANTH B T A% -

HRIACZERIET, FA MR A E T REA—E AL, EICIR AT RE A E R 38X 4 18R -

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

WHARFTIL, B repr () RB/AMERARR. MAAFKAME. MR str O RS BB 2R 2 Fx

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

MR ) 2% 22 H T R M



>>> type (Weekday.MONDAY)

<enum 'Weekday'>

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

Mz A — e, B R AT name:

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

R, Mg OeAH — A EE value:

>>> Weekday.WEDNESDAY.value
3

Mg RAUKE SRR FRAMEXS, 1T Python W RTAASINAT A . HAN datetime. date AMAI A TR
TAEH: weekday () fll isoweekday (). MIZMXGE, —MElh 0-6 4L, F5—NE -7 14 A
HATEMECS, HEHE weekday HEZEHRIEIN—TJ535, RIW] i date SERIFRECH Y], Jfak o LAY F 2

J R

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

HET, 5EH0 weekday MESMANT FiR:

>>> class Weekday (Enum) :
MONDAY = 1
TUESDAY = 2
WEDNESDAY =
THURSDAY =
FRIDAY = 5
9

3
4

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

return cls (date.isoweekday ())

6

BUAE T ARITE 4 Ko LT :

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

MR, AR H TR RO, MAZEF M KL,

IR R N R I K, XA Weekday MR, (BURFTEAILRIE? AN S A R BORIZ—H N

M55, FHHAE 1ist, WA PAGEAIAIRZEALA) Enum:

>>> from enum import Flag

>>> class Weekday (Flag) :
MONDAY = 1
TUESDAY = 2
WEDNESDAY =
THURSDAY = 8
FRIDAY = 16

4

B0




(% L750)
SATURDAY = 32
SUNDAY = 64

T PR AR T Flag, i HAEARE 2 R
B EIT IR Weekday F2E—HE, ATPAR I —FhIEL:

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

H Flag AVFR LRI A2 R

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

B EN DAE—> Flag 2R B TR

>>> for day in weekend:
c.. print (day)
Weekday.SATURDAY
Weekday.SUNDAY

G, AEFRATAR L HER 55 I

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

AN RRFER RS R R

>>> 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

WA ERAT ATERE, WTAMETAE, [ auto () SREUE:

>>> 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 BERRERMIGRwEED6)

A, B TP UIAZE R (0, TP RN ARIES GRFRYIE, Color .RED AEMAYRELL). Enum 32
R Py 5 =

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

HE ARV SA S, R M

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

FA TN, F5 2R name 3 value:

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

'RED"'

>>> member.value

1

2 ERIMERNE

PRI B 5 B 24 AN REAT [+

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

Traceback (most recent call last):

TypeError: 'SQUARE' already defined as 2

IR, — BRI AT AR IR S A B R PRI A F0 B AR OF e e X2 a ),
W B2 A AR . R A SRER R SR A AR B LSRR 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>




Frik: ARVQUESCE UM AR . 5ESE) [RARRG, R SRR E-5 B 5 R 44 1 SR T o

3 IR ERE—

BOATE DL, M2 R D BARMEN R —MER 34 . AR, ATPABE unique () S Hids:

>>> 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 EREIRENE

WER AR BEHET TR R4, ATPAGEA] auto:

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

RED = auto()

BLUE = auto()

GREEN = auto()

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

MASEKEAZ ) _generate_next_value_ () WE, ZERAT A EES:

>>> 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']

/i _generate_next_value_ () YRR E S IFEAT AR HoAt o R 2 | .




5 BN

X A2 B8 B AR A D AN 22 510 3144 -

>>> 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>]

9% Shape . ALIAS_FOR_SQUARE fll Weekday . WEEKEND 22 51|14 R 24 B .

FiokJEE __members_ @A FRE MU W RS P . (8 T HEE R E IR AR, BRI

>>> 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>)

__members__ JEMEN T IRBZE M A TR (5 B HLANAE T 5144

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

ik WORAY R AR 2 MR BCE R, 0 3, DARCARBEEAEATHS, Bl O,

6 tkBHzE

MO B2 4% 1D HE7 B

>>> Color.RED is Color.RED

True

>>> Color.RED is Color.BLUE
False

>>> Color.RED is not Color.BLUE
True

MAEZ (B TEIE A TA PR LR . M2 A @ B8 (753 25 F SCntEnum)

>>> Color.RED < Color.BLUE
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: '<' not supported between instances of 'Color' and 'Color'
A FURE A 5 AN
>>> Color.BLUE == Color.RED
False
>>> Color.BLUE != Color.RED
True

&)




(B LE10)
>>> Color.BLUE == Color.BLUE
True

FAEMEER LR SR AR ([FFE IntEnum A REBRIAHARMEE, SR T30 -

>>> Color.BLUE == 2
False

Bt HERBBUETRER) - MR RBR S, N, i s bR S A AL
BA—Exid.

7 BEMHERRTRYE

PALER ZHORBIRRA T BB B BRSO Sefiaer 68 (I ELi Funcrional API BOASRBERI(E) , (A
FEARSR IR . BRZEAEOT . AN RO PR AT Ao (HARER S, Al DA AR A(E.

M2t Python (92€, Rl Tl I IAMRR AT 18 . BBCH U1 A

>>> 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! {0}'.format (self.value)

@classmethod

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

A

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

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

>>> str (Mood.FUNKY)

'my custom str! 1°'

RN - AR RIS MR A AR PR, AREBEI s FERCEE b SO HAh T AT R PR
EMAS LG, B4R (_str__ () « __add__ () %), fliidfF (OBt 2 idsF) fifE _ignore_
B A A BR A

W R E N T _new_ () AL __dinit (), WIZATHROAE R B AT AT (R H0 AL 3 4 3
F. ESRRG Planet .,

Fril: WREXT __new__ () Jrik, WERTERIE Enum G GNBAE 5 285 B9 Enum 1 __new__ ()




Prgstte, ITIR AR OB S PN TARIA G . WS WATH A _new__() 5 __init_(),

8 ZPREY Enum F31t

BT Enum O — RS, B2 MEHRRBAE R IR ET object WIRAR. XLHE
RIS 0

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

BUYARSE AR, BOERA AV TRL . WIS A AT Hik:

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

Traceback (most recent call last):

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

fHPATR AR 22 n] AR

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

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

e SCT R R B RE L T2k, DS B S0 ) 28 B BUR T AS LN RF B IR . o— 7T, — 4K
BRI E L R A HN . (IS R BIREOrdered Enum )

9 HiERZFF

MM dataclass #kiKEf, _ repr_ () PHZMEGAEIENAFR. Hlwn:

>>> 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>

ffif] dataclass () % repr=False i FHFRIER repr () .




TE 312 JOAR R A AR A HR P B on eI, A2 BB Zen 4 Fx. Only the dataclass

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

10 $T8® (pickle)

M2 R ATt

>>> from test.test_enum import Fruit

>>> from pickle import dumps, loads

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

FTALI B HL AR A RV REAE R 28 AR i R JZ 0 S, RO A ZOR T AR T

#il: JH pickle PRSUBA 4 AT DARRAR IR iR AHAB S T O BO2E AT T

WILAEMZE R E L __reduce_ex__ () RBEME N AR BB 2R T RER . BOAM 2 BT
W, HEA AN MBS BB T2 PR

>>> import enum
>>> class MyEnum (enum.Enum) :
__reduce_ex__ = enum.pickle_by_enum_name

ik ANEBOVIEEME R T2, B AR A4 134 K Joik s

11 FHE API

Enum FE 0] 4L T AT B4t APL:

>>> 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>]

% API {1E LR T namedtuple. P Enum 55— S EUE M AR

B TASERMEE R AR KR, AR S R AR . BT, FREMEXT R ool
F5, BB AR AT (AN ) o e E PR ] DA ARSI (e oM 2R A & | s sl 1 PR
HEHER R (P start JES e W HABRIGME) . R IEEE—MRAE H Enum BHZE. HATER, -
AXT Animal RMESENT

>>> class Animal (Enum) :

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

10




BOAM 1 IHEATTAR 0, P2 0 2AR/R(E False , (HERARIHZEE IR AP True .

Xt fii ] eR R APL B BCEIEA TR, T RESARIBRT, P o i R oty S B oA Sl e th A2 R A R
AR A (B4 PR G T 55— AEER Y S BRI E AT REJRIL, i IronPython B Jython |-t 7]
BETCR) o MRRINIR IR T DA U e R R

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

i WPRARIRM module, H Enum JCIAHE WML, B Enum S5 GRRFA I RRED O TR R
RSk, BRI

FE pickle PRSURAS 4 HERLELE BT A T __qualname_ B M4EE 7 B A pickle REUS L EAH L
2. B, FKEEArET 2 RERET) SomeData 2H:

[>>> Animal = Enum('Animal', 'ANT BEE CAT DOG', qualname='SomeData.Animal') }
SRR 4N
Enum (
value="'NewEnumName',
names=<...>,
*I
module="...",
qualname="'...",
type=<mixed-in class>,
start=1,
)

o value: FMZEIERF LA N HAFRICRE
* names: B G. X AT AR — DB EGE S R AR (R LITRERIET SMEE) -

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

L A B (OO

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

B A (AR, {5 X IEAE A

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

B MU 4

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

* module: FRZ R FTAERIBIRA .

s qualname: R FAEAR NIV E

* type: ZLREA BN AA,

o start: 24 FAG NGRS H R I THEUR S -
TE 3.5 WA KRR T 8T start T2

11



12 RAERIBLES
12.1 IntEnum

PR AL SR — 2 f Enum [FIRHLE int B—73, IntEnum BRG AT S5EEOAT HES @ty e, A
(] 2 F) R R M 2t AT DARH LR T UL

>>> 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

R, BAUAAR A SR Enum HOEHETT B

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

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

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

IntEnum {EAEHAR T AT AR AR IO I — RSB RE 5

>>> int (Shape.CIRCLE)

1

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

>>> [i1i for i in range (Shape.SQUARE) ]
[0, 1]

12.2 StrEnum

LRSS A Enum AR R st (— T2, StrEnum MR 5FEAFER AT IORS E R,
AN B AR ER A AT DR LA T 8K

Added in version 3.11.

12




12.3 IntFlag

B AEH R —Fh Enum 8K IntFlag W@ ETF int Y. AFZAATETF IntFlag M5 A DUVANGE B (&, 1,
A, ~) T AT BN R T RRAYIE A R 2 IntFlag ibi. 5 IntEnum L), IntFlag i At 2%
I H AT A AR int AIHLD

i BROBRESN, HABPrAX) IntFlag R MHEME, #B&RZ IntFlag M TEHE .
FE IntFlag RN EIER R IntFlag G %K. 1EIML FlagBoundary,

Added in version 3.6.
TE 311 WA e AR
Al IntFlag 2.

>>> 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

XA A R AEAT i 44

>>> class Perm(IntFlag):

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

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

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

ik AR EPERN S . MATEE AR A SRR, HA B A R 0] .

15 311 A B AT
IntFlag Ml Enum {75 —DEERKGFHET AR A BEEAEMERR (64 0), WHA/REN False:

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

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

13




Hl IntFlag A2 int (72, MTATAMI EAE (HRTRES L2 IntFlag MG %k%:

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

>>> Perm.X + 8
9

ik TBHEA ~, IRA LRIl IntFlag WG A IEE:

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

IntFlag i Gt AT gk Qs by

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

Added in version 3.11.

12.4 FREAL

a2 g Flag., 5 IntFlag L, Flag WG AT HEALEEAT (&, LA ~) AE. 5 IntFlag AR
&, EMATTSHE Flag B¢k int 7GR . BRI DAE IS EME, EHEEMH auto /EMER
ik Flag $E&E 24 HIMH

Added in version 3.6.
5 IntFlag 2K, @R Flag MAREFAE G SERA B EETHER, WIHA/RMEN 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

FANEARIELR, 240 i3T5 (1,2, 4,8, ..), TN JEEAR A 4165 ) T L R

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

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

Xino flags set” Z& i i — 44 FRHAS S U3 HA R A




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

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

>>> bool (Color.BLACK)
False

Flag A bt a] gk ik i

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

Added in version 3.11.

ik XT RSO, SBAEFM Enum Ml Flag, 4 IntEnum fl IntFlag FTH MO IR L
S Zy5E (BAnaT AR B REAT LA, I IR I BOA T A g i i 40 AU TE R AL 2E ) . IntEnum Al IntFlag
E‘J@)ﬂ?%‘;ﬁﬁﬁ? Enum fl Flag TLIAMM BTG B0, 20 B OB R, 802 5HAL RS0t
(ERCEC (RN

12.5 H=E1

AR IntEnum & enum BERE—F5, (HEp ST SEI N % AH 24 25 5

class IntEnum(int, Enum) :
pass

X HLHR T A SCRPARIRAMZE ;. BlIn—"MEAT float MAR int B FloatEnum,
JLZRAN:

L A2 Bnum i, FERSFIPP ARG RBUAUH T Enum A B2 H], WAL IntEnum BB Br
MRe

2. IBAZRBDFR W TR . B, bool 1 range J& A 0] FZA K R 1 SR 9% F AR TR A ZE B s biAE
MO QI TR 0 1 5%

3. B Enum A DMIAERRBR O, Al — BARIRG TSR, WA R ab A Y 2 A
WAE BT B EY int o SEBREIRIE T OGRS 2 5 — BRI RR A 2.

4. BRET A BRI, value BMES RR TR A S, (HENRRRE0 B R R WA .
5. data type &EFXT __new__ () FIRAXS, diEZ 1 dataclass

6. % EAIIKEAL: s Al 5 205N Enum KAy __str_ (O M _repr_ (); HMAH (U0 1 5
$h 1T IntEnum) SRS AR TR AR AL

7. HEALFAF R I, str. format () Al format () RHEAMEEN __str__ () Fik.

ik BH IntEnum, IntFlag fl StrEnum #FTHAIAE F &M AR, B __str__ () FECH
FEEHEIEEY _ str_ () Fik.

15



13 {IBHfER _new__() 5§ _init__ ()

L RAEEE ] Enum B R SEPRER LU _ new_ () o AR HAME T PAH __new__ () WA PAMH
_init_ (), MARSEMEAH __init_ ().

BB, WRARE ISR A S AH , ERA R — M (E:

>>> class Coordinate (bytes, Enum) :

mmn

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

mmn

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

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

iy T2 super () ._new__ (), FRREKREIDUNTERN _new_; THECNEIEMIZEL
WA

131 4PHER

58 _ dunder_ ZIR

HAEE BT

_ _members__ j&— > member_namemember 5% H 1 R EH EWLT . {
1) _value_ @ —MRIFMEE.

E
WARAEE T __new__ (), EWAOIEIR I AV HIBE R
— BT R AR QS e A SR

F MY _sunder_ BR

* _name_ - R AP HFR

+ _value_ - JRIAMME; FWPATE __new__ Wil /B

* _missing_ - 2REHIAMER PR A ER KL TTHES

« _ignore_ - —MARHIFK, FIPAK list B str, BRSSP R, IERMELL T HRER
* _order_ -- T Python 2/3 fURS AR PR AT —2L (K@, TERQIEHIN L)

e _generate_next_value_ -- Functional API #1 auto ' AMZS N R FEBUE Y {E; RS

16




Friks XFTFAMER Enum 28, PR —MER &S ITILEM 1.
¥ Flag K, F—MEERERZ T MREN 2 KR, SRETIMETLR.

Added in version 3.6: _missing_,_order_,_generate_next_value_

Added in version 3.7: _ignore_

FSCHED Python 2/ Python 3 AT (ARRHRISREE _order_ JEPE. 4% S HOEM SR IFTA IALEE, 1SR
WIHRPEREN 23| % R

>>> 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']

il e Python 2 fiH _order_ JEIEIRWAAIRY, PNE UBFAERGLRZ BTl 2K

_Private__names

TAA BIRA SPEHAMEE S, TR R w1 -
e 311 A KA A

Enum B RE
OB R SR M A ST, I ELIBRDA EnumCl ass . member MBI, TEREHRF, WHSHE

SCMEEEAT R, W EEN DT 5 — A AR RE R R IR, T U232 S0Reis (B2, N Tl a5t
HERARBIE IR Z B R AL FR S, SRR G R4 5.

TE 3.5 WA & A AR o
RS HAKBABRESHRRA

iﬁﬁE?m%?%%ﬁ%ﬁ%%ﬂ7mhwﬁmxwy%ﬁﬁ=25%ﬁ%%w%ﬁ%ﬁﬁ%%ﬂmm
‘nﬁo W“ f:

>>> 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

17




Enum FFRL GBI HIRE

5IE Enum KA (M1 int. str &%) RAMMZERSRINE SRR AFTHHE B0, Frama#ita
N True. A TR H ORISR /RERGT MG IE, EFEMRIZEHEIA T W

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

HHE A Enum KEVEITECN True,

HH AR Enum 3

QERARG VRIS IRt TSN i, QR Y Planer ZEBHF, X S8 5 R TE AR, A 22K
dir () #:

>>> dir (Planet)

['"EARTH', 'JUPITER', 'MARS', 'MERCURY', 'NEPTUNE', 'SATURN', 'URANUS', 'VENUS', '
—~class__ ', '__doc__'", '__members_ ', '_ _module_ ']

>>> dir (Planet.EARTH)

['_class__ ', '__doc__', '__module__', 'mass', 'name', 'radius', 'surface_gravity',
—'value']

A Flag BIRR

) Flag 1A AL ERF Hak (] by — > PR R R

>>> 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 named combination

<Color.RED|GREEN|BLUE: 7>

Flag 1 IntFlag BT

LA S AR BV AT 1)1

>>> class Color (IntFlag):

BLACK = 0

RED = 1

GREEN = 2

BLUE = 4

PURPLE = RED | BLUE

WHITE = RED | GREEN | BLUE

THIFOLA True:
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o FAERR G R LAY
o ZHERIE bR G2 4
EACIE AR HR ] LA A

r

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

Bt — A hr alibrd ] — AN A s s R AR X 7 11 T R

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

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

.

DR 1822 Bk Fh H S B3 ) 44 AR A T

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

ZAhbpis, XARBIA, ITLAMERAE k]

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

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

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

L

JRBA LSRRI AR SR S o B

>>> Color.BLACK in Color.WHITE
True

.

TEHAUNEOLT DS — AR A RO 35 T 55—t b 4 iR 9] True:

>>> Color.PURPLE in Color.WHITE
True

>>> Color.GREEN in Color.PURPLE
False

BB AU, ey b B B L A/ JC AL LU AR STRICT, CONFORM, EJECT, KEEP.
* STRICT --> 4 HH BLICRUWERT, ik —AN 55 .
« CONFORM --> & FiATA] JTLRLI) LA
* EJECT --> %2 Flag FPIRAS, Wk —ANEHE Ry int, HAE A2 E (.
* KEEP --> {REEAMY LA
— 153 Flag PRASFEFIMNA LA
- BAM RN AR R A R R ok
— 7E repr() Fil str() HHHfi S8 RoR T AN HoRR

19



PRAAIFRRE N STRICT, IntFlag " BiA4 " "EJECT, _convert_ "Bk 4 "KEEP ' (EFZE "KEEP "W
BlF W " ssl.Options),

14 FHEFERBEES ?

Enum A —A~ H € X, EEMEIIRAER Enum RAEATRISEH (R5) BFFL I .

141 Pragsk

EnunType JLRMTTHML __contains__ (), _dir__ (), __iter__ () FIHABH R AT AMIFE Enum 3
E— e E 2R E SR SIS, Hbll 1ist (Color) B some_enum_var in Color %, EnumType i
TR PRI 41 Enum 28 FRY AR AR IERRY (WM _new__ (), __getnewargs__ (), _str__()

M _repr__ () %).

14.2 jHER3E

JERR AT R AL A S TR, TEARRY(E 0 — 1T, HARRAATER . L, BT 5140
E X Enum Z4b, BATE (B 0) BUB LA HISRIMEZ AN (A0 3) BIBAR BN 31144 -

14.3 ¥aspi5 (BN3Efl)

EnumType 7EBIEACZEEA SRR, QI 7 A A, RIS HE XK _new__ () JRAEARHE,
AT 3 U [ B 1) B 67 S B A PR AT T 1 A B S B

14.4 H{RRL G
JERRICA T AMN Flag ZE—FRg X, I HIVAITERY A Sk ] fin:

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

(W1 7% BLACK, PURPLE il WHITE $f R HR. )
X AN I DL IUSRE IR B W A TEAEL, T AN 2 S M --- Bl

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

HEhR A S E NI B & ) SR (R BRI I KB . B

>>> len (Color.PURPLE)
2
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15 MEIESFH

H 4K Enum, IntEnum, StrEnum, Flag fl IntFlag A EZEEMTE KZEE ARSI, (HEMTARERIEITE N
Do X B —SOR A R BRI 3, PTDABLREM A, SCE1E R B e SR p .

15.1 &HER{E

2 ST, AR ORI SR ERAT A . A UR 7 AT IR s SOX AL fa] B
* fi1] auto MSEBIENIE
* $iH object WLBIMENE
o[RS PR R AN (E
« [ERTCHVENEIT A& X __new__ () PA—A> int EREAZITH

%Hﬁ %éﬁ%1ﬂ~f¢ﬁ%%ﬂﬁﬂ%ﬁ?ﬁ%ﬁ#$ﬁ%& FEELNRERGUNAN . B8 B ol e HE e B 57 A e B A H

{€HH auto
il auto MIEUNF:

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

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

{#H object

i} object WIEAUTF:

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

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

XA AR A AR AT RS AR __repr__ () HY4EFBIT

>>> class Color (Enum) :
RED = object ()
GREEN = object ()
BLUE = object ()
def _ repr_ (self):
return "<%s.%s>" % (self._ class_ . name_ , self._name_)

>>> Color.GREEN
<Color.GREEN>
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15 F 5 P = T ER
T PR ER R

>>> class Color (Enum) :

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

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

ERBENE __new__ ()
HHZhS __new__ () BIEWIT:

>>> 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>

FESLPUEE A1) AutoNumber, WM *args F|ZE4

>>> 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

RXFELSIRM AutoNumber RRIFVKF AT AGHE R H CHY __init_ SRACPEATP IS 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"

>>> Swatch.BLEACHED_CORAL.pantone
'unknown'
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i WRENLT __new__ () WMELLEQIE Enum B GUHEBEEN; BEEERH Enum ) __new__ ()
B, 2Ir kAR08 S 0N R A LI A

il AR super () .__new__ (), P HRBEHREIUN TERN __new__; THECHE ML
PaRA - Bl

[obj = int.__new__ (cls, wvalue) ]

15.2 OrderedEnum

— AP, ERRET IntEnum, HILGREF T IERE) Enum AR (BIAARN AT SR HEAT HURY)

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

>>> class Grade (OrderedEnum) :

A =5
B =4
cC =3
D =2
F =1

>>> Grade.C < Grade.A
True

15.3 DuplicateFreeEnum

AR 2R A A A R A PR U 5 | e — AR R T A 2 A — 3 44

>>> 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
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(% E50)

raise ValueError (
"aliases not allowed in DuplicateFreeEnum: $%r —-> 3r"
5 (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'

s XM s H T 2810 Enum SRS B el AR £ F 544 DA HoA AT A . SR FR A kAR R AR 4
WA DL unique () BEAMRE.

15.4 Planet

WRENLT _new__ () 8 _init_ (), WSS ARERPUE L X LT A

>>> class Planet (Enum) :

MERCURY = (3.303e+23, 2.4397e6)

VENUS = (4.869%9e+24, 6.0518e6)

EARTH = (5.976e+24, 6.37814e6)

MARS = (6.421e+23, 3.3972e6)

JUPITER = (1.9%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

@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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15.5 TimePeriod

—AFERUAER _ignore_ JEMEMIBIT

>>> 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] = 1i

>>> 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 FZ£{t EnumType

BARZSHHEF R ATAE L A E X Enum FIORML, Toit2 I Mgt B E %L, EnumType Af
PARS T AL DASR BEA R R 28 1A 3«
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