=P

10

11
11.1
11.2
11.3
11.4
11.5

12
12.1

FEE HOWTO

)—2X 3.11.11

Guido van Rossum and the Python development team

12 A 07, 2024

FIBERXAN—-BELUVENSDBEAND OIS LT IR 6
FIEBRI XY N—C(EDEE 6
ESFTDEN—ETH 3 Z L DHERR 7
EDQBERREZFES 7
17L—>3> 8
e 9
FIBRTHINZIAVN—EY 10
Enum Q%72 5 Z{EDHIR 11
Pickle 1t 12
REEL API 12
IREES B 14
IntEnum . . . . . e e e 14
SErENumM . . . o e e e e e e 15
IntFlag . . . . . . o e 15
Flag . . . o e 17
FOM 19
When to use __new__() vs. __init__() 19
7S T = 20



13 Enum & Flag I3 55 DH ? 25

13.1 Enum 7 72 . o e e e e e e e e 25
13.2 Flag 77 R o . e e e e e e 25
13.3 Enum X2 oN— (A VAKXV R) . Lo e e e 25
13.4 Flag X 2N — e e e e e e 25
14 Enum v 97wy 26
4.1 EDEBE . .. e 26
14.2 OrderedEnum . . . . . . . . . o e e e e e e 29
14.3 DuplicateFreeEnum . . . . . . . ..o 29
14.4 Planet . . . . . o e e e 30
14.5 TimePeriod . . . . . . . . e e e e e 31
15 EnumType DY TS5 X%ES 31

An Enum is a set of symbolic names bound to unique values. They are similar to global variables, but they

offer a more useful repr (), grouping, type-safety, and a few other features.

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 =
SATURDAY
SUNDAY = 7

o
[0}

HBWE, RGB ZHRAETBHHNEHEA:

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

ZCEDED ., Enum OEAIX Enum BIREME T 27 7 ZEBERT 2D L H5WHETT,

ERR: Enum X ¥ AN—ZKSCFINCT?
Because Enums are used to represent constants we recommend using UPPER,__ CASE names for members,

2




and will be using that style in our examples.

FIBEROMEIC X 5T, X UADEIZEERIGEL Z5THRWEERD D 2T, WTFROEETH., ZOMEITN
BT A VANEREGT 2DIHEZFET:

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

CEDED . A UAND repr() WBHIEROLHT, X U NOHR. FLTHEHERRLE T, XD str() 13512
BOAHTE X Y NDARIDHEFRRLET,

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

BIZETRID X ADFENIZ DX U ADET BHNFERCF

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

True

Enum members have an attribute that contains just their name:

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

Likewise, they have an attribute for their value:

>>> Weekday.WEDNESDAY .value
3

Unlike many languages that treat enumerations solely as name/value pairs, Python Enums can have be-
havior added. For example, datetime.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:

Q@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

The complete Weekday enum now looks like this:



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

return cls(date.isoweekday())

n o
(&)

ST, TNTHHMIBHDPFARZ Z e TEFT | ATAEL & S

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

BHEDA, DRIEVINEHATNDDBMUOEHZ SIX, ZOBHBMUD D ITERENE T,

This Weekday 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

CIZTE2D0DZEEMTONTVET, Flag ZHA L TWE L, [EBTRT2DEFTHSLHTT,

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

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

7272L. Flag B3EBORA U AN—Z2 Ve DDERBICE L HZI LD TEET:

>>> weekend = Weekday.SATURDAY | Weekday.SUNDAY
>>> weekend
(KD<R=212%i<)



(FIDR=I 5 DfEE)
{<Weekday.SATURDAYISUNDAY: 96>

Flag ZRIIRET 2 TEET:

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

Weekday . SATURDAY

Weekday . SUNDAY

ST WO DREFRZHRELTAFTL & 5

>>> chores_for_ethan = {
'feed the cat': Weekday.MONDAY | Weekday.WEDNESDAY | Weekday.FRIDAY,
'do the dishes': Weekday.TUESDAY | Weekday.THURSDAY,
'answer S0 questions': Weekday.SATURDAY,
}

THESNTHOREZRRT HBBS KL X9

>>> 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

In cases where the actual values of the members do not matter, you can save yourself some work and use

auto () for the values:

>>> 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 FIBERXN—BLVENSOEEANDTOI S LT IER

T AR Y N—CHFSTT 7R ALRIES BMENZIBERHD 5 (Tabb, IurJaz2FENT03
RRCIEMEREDS E/2DD 572, Color.RED ¥ HL OV ML AR EY), Enun TEZD K57 78X HH]

BET3:

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

BRI X o= 1T & TT7 7 ALEWEEET7ATALAL LT 7R TEET:

>>> 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 FIBEBRAIN—CEDER

[ CARIDFIERIRX N— 2 GREFFOZ L 3 TEEHA:

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

Traceback (most recent call last):

TypeError: 'SQUARE' already defined as 2

UL, FIERX oxn— 1%, FlOAHTIZFOZ LB TEE T, ACHEZES A & “B 52658 (2L T
ADRICERINTVBEE). BIEAIYA— AIIHTEIZIAYVTRERDE T, A DETORRETIZ, X N—
ADPREINET, A DA TOMBETIZIA U N— A ZRLE T, BODHARITOMKRD, X N— A BRLET:

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

(RDR=D 1<)




(FIDR=I 5 DfEE)
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 TTCRERINTOVZEBMEFECARIDR Y N— (FHDBRAYN=TH I =BV v K, &Y) OIEM.
HBENIRA Y N— R CLHTDBHEDERIETEFE A

3 BESTITOEN—FTH B L DFEER

774V b T FIBEREFACEOZA V7R LTEBOATZTALE T, ZORIEFLVEEERVWEEIL.
unique() 7aAL—XEMHTEFI:

>>> 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 [EOBEHMREZES

IFHERENEE TR WS, auto BHEXFT:

>>> from enum import Enum, auto
>>> class Color(Enum) :
RED = auto()
BLUE = auto()
GREEN = auto()
(SR EIN XS




(FIDR=I 5 DfEE)

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

The values are chosen by _generate_next_value_(), which can be overridden:

>>> class AutoName (Enum) :
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']

AFR: The _generate_next_value_() method must be defined before any members.

5457L—>3>

FIFERDX 2 N—=DA4 7L — M EZT R—F L TWREA:

>>> 1ist(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 A1) 7RATH5 Shape.ALIAS_FOR_SQUARE £ “Weekday. WEEKEND* AR FEINTWARWI LIZHEELT
&V,

KokEMY: __members__ WXHiAH LEHT, HFZREEELE, MIDT AR HEBERX ON—D< vy ¥V 7 TT,
CHREAE D ED, FIEINTZTRTOLRIDBA>TVE T,

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

name, member

('SQUARE', <Shape.SQUARE: 2>)
('DIAMOND', <Shape.DIAMOND: 1>)
(KD<R=212%i<)




(FIDR=I 5 DfEE)
('CIRCLE', <Shape.CIRCLE: 3>)
("ALIAS_FOR_SQUARE', <Shape.SQUARE: 2>)

B members__ FFIZBEIRX U N—ADFMLE T 7 RIHFHATEE T, UNEITXRTORAZESHICT:

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

AR 757024 ) 7 RE, BROT I 7PRESNIAE BIZIE 3) . 77 7BRESNTORWE ()
ZIX0) pEENET,

6 LEE

FIZERIR 2 oN— 3R — M2 T E £ 9

>>> Color.RED is Color.RED

True

>>> Color.RED is Color.BLUE
False

>>> Color.RED is not Color.BLUE

True

FIZER DEDNEF D HEIET R— ST WE R A, Enum X U AN—3BETIEDH D F¥A (IntEnum 2SR L
TEEW):

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

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

7R LEMO I ER STV E T

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

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

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

FFPFHO Y OHEIEHICFSL R £ (MDELICAD £, IntEnum E AL BRDHEMTAS X5
BAtEhTVET):




>>> Color.BLUE ==

False
EE: EV2-VEHEHARAALT D I EDHEETT, HitARAAINIZEY 2 —VHIEREEN TV D
BAE. FRHEEER IR, FILOX Y AN—IZTED R Y N— L [{—TRV/FE L RVATREELH D 3,

7 IBEBTHINBIXAN-EM

INETOIFL AL DOFITIE, FIFEROMEICEBEZHEML TOE T, BEEZMS 038 < TEM (2L T, B
API TRE7 7 4V P TRESND) TTD, THUIEF SN TV 2 DI TIEH D FHA. KEOHERBITIE FI%
HORBEDEIMAITH 203 L TR A Lo L, HEPEERGS, FIFNIEEOEEZFHOI N TEET,

BEANE Python D27 A THH, BEEBO XYV v RRRHRX Yy FEFOZ LN 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)

@classmethod

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

FREDFERBUTD X 51220 £9:

>>> 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__Q), etc.), descriptors (methods

10



are also descriptors), and variable names listed in _ignore_.

Note: if your enumeration defines __new__() and/or __init__(), any value(s) given to the enum member

will be passed into those methods. See Planet for an example.

AMR: 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 When to use

~_new__ ()ws. ___init__ () for more details.

8 Enum O 7205 X{LDFIR

LWV Enum 7 5 RE, R—ZAD enum 7 7 A% 12, BRF—L8% 1D, HHD object R—ADI v IR
AT IADHREINE T, TNHDN—R7 5 ADEFIFRDED TF:

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

pass

R DY 7 7 5 ADIERIEZ DFIFERNZ X U N=P—D b ERINTVRVWEEDAITIRAE T, o TUT
BEFENER A

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

Traceback (most recent call last):

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

IR D &5 G EI3frEhn g g

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

pass

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

R YN—PEBRSNIINELOY 72 5 2{L2FH A T2 L, W 2hDT—XUBLUA Y AR Y ADEEZAR
ZRMOERZFIZEILET, Li3WA, ZhpFFaEhs e, Uo7 v—FHTofBEoXEEH2H4H7 2
EVWISHEb DY FF, (OrderedEnum OHIESILTLZI W, )

11




9 Pickle 1t

BT pickle {b & unpickle {bL2MTX %3

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

True

HHE D pickle {LDHIRHIEIBEH XN E T pickle ATRERFIEHIIEY 2 =1 D by LNV TERINTVER
Tk 539, unpickle {LIZEY 22— B4 VY R— FA[EETRITIUER D TH A,

FERR: pickle 70 barnN—Y 3y 4 TEMD 7 5 A TANTIZR - 72FIZERID pickle L BEHTT,

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

AR 77 ICHENT L B pickle (bEFES Z 2 iE, BETOH NI A U 7 A% unpickle (kX nwizDH#ERR X h
FH A

10 E8% API

Enum 7 7 RIFECH UARTGET, DUITFOBEE 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.DOG: 4>]

Z D APl OEIfEIZ namedtuple £ TV X3, Enum M LD 1 51I803F R DHFI TS,

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)
12




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

0 T3 “1“ ZF 740+ DBBES £ 2FHIZ. 0 BEMAMEE L TIE False THH., 77 /L FDFIZEX
UN=IEFTART True iMAZNZ X5 T 2720 TH 5,

FEBE APT 12X % Enum @ pickle fbid, ZDFERRYDEY 2 =V THEREINZ20E RO Tzdic7 1L —
LAR Y 7 DEEOHMMAEDONZDT, N wvF—1lh222HDET BFIAEHDOES 2—LDL—TF 4
V74 B S R L £3 L. IronPython % Jython TlE5 FL WEFHA), MREIX. UTDESICE
P a— VHERRICIEET S5 22T

[>>> Animal = Enum('Animal', 'ANT BEE CAT DOG', module=__name__) ]
E&: module 2’5 X 5N WHE, Enum 1 ZNDRICHIETER WD, FLWV Enum X ¥ N—iX

unpickle (bt TERLS LD FT;, T5—% Y —2ADTWVWE T ATHEXE 72D, pickle {LIFESNTD 7,

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') ]

FRBHEIIUATDO 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.

13




o names: enum DX Y N—, HHF I 2 TRY) SN CFH (EIFFHTHEED R WRD 1 2 568H% D
£9):

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

FBAHIDOA T L — X THEDTEX S

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

F721% (%HT E) ORTDA T L —XTHIFETEE T

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

Fll3~w vy BV THIEETEETS:

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

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

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

o start . BETZFESINLHZECH Y Y M REBT 2% 5,

N— gy 3.5 TEHE: start 5I1EDEMENE L=,

11 Jr&E5=5
11.1 IntEnum

Bt Ttz 1 DHD Enum OIRERITH D, int O 7275 A THHH E 3, IntEnum DX I N— (1 3EH v
HTEEd; XHICE 8, BRAZBEFHNIZA Yy S LTdhliRTEF 3!

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

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

>>> Shape == 1
False

(RDR=D 1<)
14




(FIDR=I 5 DfEE)
>>> Shape.CIRCLE == 1
True
>>> Shape.CIRCLE == Request.POST

True

727 L. 25 HIEUED Enum FIERI L 3BT E ERA:

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

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

>>> Shape.CIRCLE == Color.RED

False

IntEnum OEIZMOHBETIXERO L5 IR FVF T

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

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

11.2 StrEnum

RBEXNTN2 2 OHD Enum DIRERIS /2, str OV T 757 ATHH D £F, StrEnum DX U N—1F, XF
Fle g TEE3; EHIEI 8. BRAZXFIFNERE S LTHHETEE T,

N— a v 3.11 TEM.
11.3 IntFlag
XD Enum OJRAEA IntFlag d. int ZEEKS 7R LTWE T, EWE, IntFlag DX Y NN—% Ly MEE

F (&amp;, |, 7, ~) 2o THAGDE LN, ZOKED IntFlag X Y N—I1THK % Z 2 TF, IntEnum & [Ak,
IntFlag DX Y N—3d I TH D, int HEHI N A THUIL I THEZF T,

AMR: IntFlag X AN LTEy MEEDANDOEALREREZ L TH. ZOMRIX IntFlag X Y N—TIdR
NSNS

15




vy b REHEORED IntFlag ¥ L TAEREREOSLE. HIX IntFlag X Y N—TIER R F35, FFL
{1 FlagBoundary ZZMR L T X W,

N—a v 3.6 TEM.
N—Yar 3.11 TEH.

IntFlag 27 7 A Dfl:

>>> 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

HAGDEIC AN IToNET:

>>> 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>

FR: HAEDLBIAHTIEDT RO VT AL AREINE T, TA VT AFATL— a YHIIEFRRE
NFBAN, HIZXZMRETIHRMEINET,

N— g 3.11 TEH.

IntFlag ¥ Enum O % 5 1 DOEEIREWZ, 77 7DPRESNTVWRY ([EX 0 TH D) HE. TOEMBEL
L T DML False 25 Z & T3

16



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

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

IntFlag X ¥ N—% int DY 77 FRATH 570D, ZhbeilAEDELZ ZeMNTEET (7L, IntFlag A
TR B LAREEDH D £5) -

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

>>> Perm.X + 8
9

AR BEOHET ~ 13, BICIEDEZFD IntFlag X Y N— %iRT:

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

True

IntFlag X Y N—ZREWHET 2 HTE X

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

N— a3 » 3.11 TEH.

11.4 Flag

REBEOIREANE Flag TT, IntFlag & [AREIC, Flag X ¥ N—d By MEET (&, |, 7, ~) 2o THAGDLE
bNET, L2L IntFlag idEW, DD Flag FIZEH Y & int & HilAEDOERLD, LD TEFE
Ao EREFHIRET 2 Z L DATRETT A, L LT auto Z{H\V, Flag ISHEYIREZEIZE 2 Z e R INAT
WET,

N—a v 3.6 TEM.

IntFlag ¥ [AfIC, Flag X Y N—DHAEDERE D7 7 7B RESNTORWIREEICR - 72855, ZDEMBHE
¥ L COFHfilX False &2 D £3:

>>> from enum import Flag, auto
>>> class Color(Flag):
RED = auto()
BLUE = auto()
(KD<R=212%i<)

17



(FIDR=I 5 DfEE)
GREEN = auto()

>>> Color.RED & Color.GREEN
<Color: 0>

>>> bool(Color.RED & Color.GREEN)
False

D7 5 270F 2 DREFE (1, 2,4, 8, ...) DEZREOXRETIN, 77 7DMAEDEREZS B2 FEA:

>>> class Color(Flag):

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

WHITE = RED | BLUE | GREEN

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

775 UHBESNT VIRV RBRAHT 2T T, ZOEMBAERZEDD FEA:

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

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

False

Flag X U N—IIRIBUHT 22 TEET:

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

N—a v 3.11 TEM.

AR: FLALTOH LW — FTid, Enum & Flag VB HERESINE T, W5 DI, IntEnum ¢ IntFlag (&
(BRI T, o THRINICMOMBIRZFIZER e IR TE T L £S5 2 812 & D) FIEER O BRI 2R
IZRT 225 TF, IntEnum ¥ IntFlag &, Enum ® Flag TIE EFL VAR WEEDAFESIRETT; filR
. BEOERRYIFTEERRZ 2 20, Mo R 7 At OMBEEAN 2R g nwe ETT,

18




11.5 Zofth

IntEnum (& enum £ 2 — L D—HFTTH, BEITOHEED 2 THMHEIITRAIET:

class IntEnum(int, Enum):

pass

This demonstrates how similar derived enumerations can be defined; for example a FloatEnum that mixes

in float instead of int.

W DD L—)L:

1.

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

the IntEnum example above.

BESEHIY 727 7 ZEAIRE TR T UXWIT £ A, BIZIE, bool ¢ range 3% 727 7 A{LTELW
e, HESTE DL Enum fFRIHC T 7 — 03 4E L %5,

Enum DX Y N—FEART —ZBUTHHNEEAD, BI0F -8 (FIZ1E, Eoflo int) LEHEX
BETLEI &, TRTDRXIYN—DEIZZ DT — XTI SR £, TOHlRIZ, XY v F
DEMT 272F D, DT —ZBZIEE L L WEBIITEH S EE A

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.
A data type is a mixin that defines __new__().

%-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.

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

ER:

Because IntEnum, IntFlag, and StrEnum are designed to be drop-in replacements for existing con-

stants, their __str__() method has been reset to their data types’ __str__() method.

12 When to use __new__() vs. __init__(Q)

new__() must be used whenever you want to customize the actual value of the Enum member. Any other

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

BIZIE, EBOEZaAV A7 7 2ETH. Z20FD 1 DR TF2ELE L THEWWEEREZROXSICL£T:
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>>> class Coordinate(bytes, Enum):

wmn

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')
VY = (3, 'V.Y', 'km/s')

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

>>> 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.

12.1 #H V=R

__dunder__ DY ER—F
__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.

_sunder_ &ADHYR—F
e _name_ -- name of the member
o _value_ -- value of the member; can be set / modified in __new__
e _missing_-- a lookup function used when a value is not found; may be overridden

e _ignore_ -- a list of names, either as a 1list or a str, that will not be transformed into members,

and will be removed from the final class
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o _order_ -- used in Python 2/3 code to ensure member order is consistent (class attribute, removed

during class creation)

e _generate_next_value_ -- used by the Functional API and by auto to get an appropriate value for

an enum member; may be overridden

AMR: For standard Enum classes the next value chosen is the last value seen incremented by one.

For Flag classes the next value chosen will be the next highest power-of-two, regardless of the last value

seen.

N—a ¥ 3.6 THBI: missing_, _order_, _generate_next_value_
N—Ta ¥ 3.7 TBI: _ignore_

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']

M. In Python 2 code the _order_ attribute is necessary as definition order is lost before it can be

recorded.

__Private__names
Private names 135128 X O N— (23 EBx S, @BHEOBEL 2D 3,

N=PYar 311 TE
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Enum X > /\—%!

Enum members are instances of their enum class, and are normally accessed as EnumClass.member. In
certain situations, such as writing custom enum behavior, being able to access one member directly from

another is useful, and is supported.

N—Yar 3.5 TEHE.

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

Enum 7 5 XAV N—DEHBIE

(int, str R D X 57%) JF Enum MEEEZI Tz enum 7 7 Rid, ZOEE SN OHRANHE - TR X L %
35 ZEDITRVWEAEIR. B TDORA Y N—F True LFHEXNE T, X U N—DEIKFET 2ME D enum O EBHE
FHiliZAT 5 1d, 7 7 RO a— FZBMLTLZE W

def __bool__(self):

return bool(self.value)

7L — 27 Enum 7 7 A% True & LCEHliX N F 3,

AV F{HED Enum 75X

enum ¥ 77 F RIZEBIMOXY v FEEZ 56, %IBD Planet 77 ZAD X 12, ZDXAY v RIgXA U N—D
dir() WFRREINFTH, 77 AD dir() WKEFEREINFEA:

>>> 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

22



Flag DAY N—DiHEHE

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

Flag and IntFlag minutia

Ble LTUFOR=Ry P2EHLET:

>>> 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 BEEY MR OEY DI FTEITAYTATY

o RN TIXIERIED 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>

(RDR=D12Hi L)
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(FIDR=I 5 DfEE)
>>> ~Color.BLUE
<Color.RED|GREEN: 3>

o ZHEIDBENT S0 TIE, ZDX U AN—DEFID LRI ERINET:

>>> (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>

o AUN=Yy /UG DF 2y /TR, HB0DT7 I 7FFEICEENZ DO LTRDNET:

>>> Color .BLACK in Color.WHITE

True

FHYHNTIE, — D75 7D08y MPMFO 7 7 7I2EENZHEDHA, True BHRENET:

>>> 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 --> #EMREAMEE S NG E BN EFHESE S

CONFORM --> %72y b Z2WEET %

o BEJECT --> 757 DA 7 =X AZRKV, IEESNIEZRHOEHED int &) X7,
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()
24



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

ssl.0Options for an example of when KEEP is needed).

13 Enum & Flag I3 5ESDH ?

Enum & Enum RE27 5 AR ZNEDA VAR YA (RN =) W DZE L DEIFICHEL MIETHARLRXRY
57\%*%01‘\4\?‘3_0

13.1 Enum 235X

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 (such as __new__(), __getnewargs__Q) str__() and __repr__Q).

) ——

13.2 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.

13.3 Enum XY N\N— (A VAR R)
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.

13.4 Flag X>/)\—

77 DR UN=F, Flag 7 7 AL [ARRICRKIEWIE ST 2 Z 3 TE, EHORX U N—DHPRINE T, FlZ13:

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

(BLACK . PURPLE . WHITE ZFERE NN ¥ IZHE,)

77T DAYN—ZRELESED L, ADETIEZRL, MET 2 IEQEIESNET:

25



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

777 DA YN=F, ENDREL 2 DXREROMEOBUTHIGT 2 length ZHib T3, Hil 213:

>>> len(Color.PURPLE)
2

14 Enum 2w 2o 7vo

Enum, IntEnum, StrEnum, Flag, IntFlag 3HBDOKE DT Z A N—F 2 e PTHEINE T, ZOFTXRTE I N—
TETVWEIDITEDDEEA, ZITWE Z0%%E. HA2VIIHMBOTNERZE2Hle LTER 2. Hari 4
TDOHER RN L E T,

14.1 {ED&BE
%2 DT, FIZEROEBOEIMPIEZIFICENE T A, TDRA FTORMRY|IZER 2 ERT 3 HEIFTNLD
2HhHFT:

o {HIC auto 4/ Y AR VA BT 3

o fHE LT object £ Y ARV RAZMHT 2

fae U TR AZ2 s %

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

INHEDEDHEEME->THI—F -1 LT, HIEETERL, MOX I AN—DFESDRDEL % T 2 HEHE
L2, XU N—DBH, HIFR, MREIPTIE2E0VWI I EREET,

auto ZfES5

auto 25 RO LSk T3

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

>>> Color.GREEN
<Color.GREEN: 3>
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object ZfE>

object Zffi5 XKD LS ITk D £3:

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

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

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

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

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

>>> Color.GREEN
<Color.GREEN>

PR FZES

HE LTXFHNZ/ES ERDE I T

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

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

Using a custom __new__Q)

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

27
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(FIDR=I 5 DfEE)

>>> class Color (AutoNumber) :

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

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

AutoNumber % X DJEWAIRTHS 12X, ¥ =F v T *args ZEMLET:

>>> 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 3 2 r, BMOFIHEMDKZ Z2MED __init__ HEIE T,

>>> 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 '

3EFR: 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.

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) }

28




14.2 OrderedEnum

IntEnum ZX—R & LAV, BHO Enum OAERMSF (ROFZFE L IR T E R 0WRE) DX E T, AN —

ZIEF T T & 2538 TF:

>>> 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
c=3
D=2
F=1

>>> Grade.C < Grade.A

True

14.3 DuplicateFreeEnum

EDBEBET 2R AN=DDH 25T, TA VT RAZERT 2D TIER LI - 2R EZEET:

>>> 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"

h (a, e))
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(FIDR=I 5 DfEE)

>>> 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 ZAUE Enum ICHIAZEINCT 2D L [ARERIRZ FHVOEMPEE LB IR 572003 77 5 2{uiciL
OFITF, BICHIBAZENMI LW S, unique() 7aL—X—%2fFHLTITA £,

14.4 Planet

If __new__(Q) 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, 2.4746eT7)

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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14.5 TimePeriod

An example to show the _ignore_ attribute in use:

>>> 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)>]

15 EnumType OB TV 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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