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13.3 Enum X2oN— (A VAR VR) oo e e
13.4 Flag X 2 oN— e e

14 Enum 2w o 7wo

14.1 MEDEME . . e
14.2 OrderedEnum . . . . . . . . o L
14.3 DuplicateFreeEnum . . . . . . . . . L Lo e
14.4 Planet . . . . . . . e e e e

14.5 TimePeriod . . . . . . . e e e e

15 EnumType YT IS5 X%ES

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.

i3, ROENTFINEDED —2 2 W2 Z-N D 255 1 MEMT T, HIZIE. BEERISD $35:

>>> from enum import Enum

>>> class Weekday(Enum) :
MONDAY = 1
TUESDAY = 2
WEDNESDAY = 3
THURSDAY = 4
FRIDAY =
SATURDAY
SUNDAY = 7

n o
()

HBWE, RGB ZHEOTHHNEEA:

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

ZED@ED ., Enum OEAIE Enum BIEEZHAT 22 52 BERT 2D LR L K SWHETY,

AER: Enum X 2 oN— I3 KSCF/INCF?

Because Enums are used to represent constants we recommend using UPPER,_ CASE names for members,

and will be using that style in our examples.

FIERDMWEIZ X o T, XUANDHEBEELIGEL £ TRWEENH D FIT2, WINOBATH, Z0fHE

EHIETEXANERGT 202 ET:



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

CEDED, RAD repr() @FHIBEFRIDLET. XU NDLE. TLTHEHERRLET, XUND str( X
FIHERDAFTE XV NDEHI DB ERINLET,

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

FIEFID X o ANDENIF DXV NDJET BH|ERTF

>>> type (Weekday .MONDAY)

<enum 'Weekday'>

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

BIZERID X VN ZZ DLW T 2 EL)EY name 2> TV 3

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

FLC X512, [EDO=-DDEMN value dH D 3

>>> Weekday.WEDNESDAY.value
3

ZL DB THELZARMEMEDORT L LTOARKS D LIFEL D, Python DFIZEIIRZ FWEEMT S L
MHTEET, FlRIX. datetime.date ITIFMEH ZIRT XY v FIZ weekday() & isoweekday() D 2 DHdH
DET, EBWE, —HEOPS6FET, b5—HARX1IPOTETHIEIE T, HRLELETZEALDA Y v
FOZEFER L TELRbDIT, Weekday FIBHNCA Y v FEBITS I LT, date f YRAX VR o
HEHEL, ZAC~YyF T2 enum X O N—2RT I N TEFT:

Q@classmethod
def from_date(cls, date):

return cls(date.isoweekday())

SEATR Weekday enum & Z D XS I2R D F5:

>>> class Weekday(Enum) :
MONDAY = 1
TUESDAY = 2
WEDNESDAY = 3
THURSDAY 4
FRIDAY =
SATURDAY
SUNDAY =
#
Q@classmethod

~N o
[0}

(RDR—DHE<)




(RIDR=I D5 DR E)
def from_date(cls, date):

return cls(date.isoweekday())

ST, TNTHHMIBHD»HFARZ Z e TEET | ATAEL & 5:

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

BBLA. BDRIENINZFHATVLDHPMEDOEHZSIE. ZOREID D ITERRESNET,

D Weekday FIHEMIL, ZHH 1 DDBHZRHEL T2 HEICR3BERTHE T2, HEMELEEIIEY ST
Lxo2? 1EBOFRFEZGRT 2B EZERL TWT, list 3V RWHEE, HloM D Enum % #H
THIEeMWTEET:

>>> from enum import Flag

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

ZIZTE2DDZEEMTONTVET, Flag ZMERA L TWE L, HEBITRT2DERTHSLHTT,

JLA D Weekday FIZERILFIL X512, 1 DOEREFHOI LN TEET:

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

7272 L. Flag BEEODX Y AN—2VEDODERICELHZ B TEEXT:

>>> 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, WK OPDFRFAZRELTAEL £ 5



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

TEESNIHORFLZ IR T 2B ERL £

>>> def show_chores(chores, day):
for chore, days in chores.items():
if day in days:
A 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 IBBRXN-BLUVENSDOEMEADTOT S LT 7R

T07 5 LA Y AN—IZH/ETT 72 ALRIEI DMERNBZBENDHD T (bbb, Tur 7 02EFENT
WA R TIEMER B E72DD 572 . Color.RED &FH K OAMELYGE/L YY), Enum TEZD X577~
A HARETT:

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

BFIFEM R oN—12 ZF] T7 7 ALEVEEEZT7A T LT 7R TEET:

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

BIZER X > N—D name D value DSRAERIEE:




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

'RED'

>>> member.value

1

2 FIEBRAIN—CEDER

[ CAHTDFIZERIRX > N— 2 RO Z L IF TEERA:

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

Traceback (most recent call last):

TypeError: 'SQUARE' already defined as 2

L L, FIERIX von— %, BloART RO Z e N TEET, AUEERD A & “B“ 52 6hi5E (£
LTADPERCERBINTOVEEHE), BEXY A= AICHTEIZA V7R RDET, A DETOMRETII,
XUN— ADBRENET, A DL TOMBRTIEA Y A— A BERELET, B DARITTORED, XN — A
PIRLET:

>>> class Shape(Enum) :

SQUARE = 2
DIAMOND = 1
CIRCLE = 3

ALTAS_FOR_SQUARE = 2

>>> Shape.SQUARE
<Shape.SQUARE: 2>

>>> Shape.ALIAS_FOR_SQUARE
<Shape.SQUARE: 2>

>>> Shape (2)
<Shape.SQUARE: 2>

AR TTRERINTVBIBELFRILAMD A Y N— (—HDBRXIAN=THI—HBX Y v ¥, &RE) OfF
. ®2W0IEX Y N= R CAHTOBEBEOIERITTE E A,




3 BESHITOEN—FTHSZ DR

T 7 AV FTIE, FIERHEIRICEO AV 7R L TEBOATTIZHFAELE T, ORI BVEETRVWEGE
iF, unique() 7aALV—&2HHTEES:

>>> from enum import Enum, unique
>>> Qunique

. class Mistake (Enum) :

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

Traceback (most recent call last):

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

4 [EOBEHREZMES

ERERENEE TR WS, auto 2MEX T3

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

RED = auto()

BLUE = auto()

GREEN = auto()

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

ZDfBElX _generate_next_value_() IZX» TEIIN., ZOMKIIA—NN—F4 FTEET:

>>> class AutoName (Enum) :
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']

ATR: _generate_next_value_() XY v RO X 2 N=X D bENCERINIMNELD D £3,




5147L—>3>

FIERD X v N—DA4 T L — M 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/RINTVWARNWI L IZHEREL
TLEEW,

Rk EM: __members__ W EFtAH LEHT, JHFEZHFEEF L2, SBT3 H4R1EFIERX O AN—DT vy Y 7T
T, THRIEIEDED., TIEINZTXRTOELFHMNA>TVET,

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

name, member

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

B __members__ FFIERIX UN—AOFHME T 7L RIHEHTEE T, LRI ITXRTORNGZHETHTT:

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

FIR: 75704 Y 7 R2E BRO TS IRRESINE BIZIE 3) . 77 7DBREINTVRWE
BIziE 0) BEENET,

6 L

FIZER R S 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

FIBETDEDNEF OLBIZ T R — XN T WEHA, Enum X Y N—3BHTIEH D F¥A (IntEnum &5
ML TLZEW):




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

72 Lo I ER S LTV 3

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

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

>>> Color.BLUE == Color.BLUE

True

IEFNBERDE L OLBIXFEICAFL 2D ET (DR LIZRD £33, IntEnum ZZh e BAR2BHNTR S &
IWEFEINTVET):

>>> Color.BLUE ==

False

BE: EY 2 VIHBARAAT DI EDARET T, HalAAASNIEY 2 —MHIERNRG ENT
WVWBEE. ZRHIEEHERES . FILWA Y AN—ZIED A Y N= TRV /FL S RWATRENED S D
9,

7 IFEBTHINBIAXAN-EM

CHETOIEL AL OBITIE, FIEHOMCEER N LT E T, S 0k TER (2LT, B
B AP TRF7 4L PCREINS) TTH, CAFHHSATOEDI TS D FLA. KLOMHAHIT
& FIBEOEBEOEMIFTH 5 PR ERL FLA. L L, BOEERRE, FIFHIEEOMEROC Y
HTEET,

B8 X Python @2 A THD, BEEBD 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 DR E)
# cls here is the enumeration
return cls.HAPPY

LFREDFRRBUTD L 512720 5

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

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

>>> str(Mood.FUNKY)

'my custom str! 1'

APFENTVEZDDNL—ILIERDEBH TS, HHEEKREDN 1 HO7 VX —2a 7 DLENIFNIZERNC XD
FHIENTWE 0, FHTEERA, FBERMANTERINZZOMTNTOELHNE, ZDHFERD X VN —
PUTHATEES, Bk Y v F (Lstr__Q, __add__O) BE) k. AV vy FEGLFRAZ Y 7& (Bd

—_ _ | R—

). _ignore_ IZFEIH XN TV 2 EEAIIHIIN T,

FE AT __new__O) BXUY/FAIE __init__ O ZERLTWBEHE, FIFUX N5 Z 6N
fHZ, ZRHDXY vy FIZEINE T, BITOWTIE Planet ZZRLTLIZE W,

AR new () XYy FRAEREINTWAULX Enum HFESOEMRICHEHA XA E S, 20 Enum O
_new__() rEZMZI N, 7 IAPMEREI N BZOMFEDORE 2IIRICHEHINE T, 35llE  new ()
it () DEBBLEFOINEID 2SR TILIW,

8 Enum OH% 795 X{bDFIR

LW Enum 7 7 RE R—ZAD enum 7 7 A% 1D, BRF—28% 1D, HHD object R—ZAD I v
IAA VT FADTHFEENET, TNEDR=RAT7 7 ADEFIFRDED TT:

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

FIBRIDY 727 5 ZADIEMUIEZE DFIBERNZ X VN —B— D BB INTORWEEDAITRZIE T, oTH
TEFEINFERA:

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

Traceback (most recent call last):

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

UTFD &5 GE3FrshEd:

10




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

pass

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

AU N=PERSNHNEUOY 77 5 227 T2, WS OhDT—E2MUBLUA Y 2K ZOEE;
AEFMDOERZFIZFRILET, L3 VA, 2O S5 &, JIZEMD 7V — T ToH@oZEd) 2 L
BIT220HFEDDHD EF, (OrderedEnum DFIZSBRLTLZE W, )

9 Pickle 1t

HIEEHNZ pickle {b ¥ unpickle {bATZ £5:

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

True

HH D pickle {LOFIBRFIEAWH XN F 3 pickle AJRERFNFERIIES 2 — LD by TNV TERINT
Wiz { TiE7 53, unpickle (LIZEY 2 —A 564 VR— FAJEETR NI D R A,

AR: pickle 7B b aAN—Y a3y 4 TEMD 7 T A TANTITHR - 72FZBETD pickle (LB BEHTT,

BRI 7 5 2D __reduce_ex__() BEFKT I T, FIBEHDX AR D & 51T pickle /b= unpickle 1t

ENBADLELEETEXET, T 740 FOFHEMMEIC K 5 TTTD., EHLEEEHOFFANCIZLTNCES 2
P LNERA:

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

__reduce_ex__ = enum.pickle_by_enum_name

AR: 77 AN X B pickle (bEffS Z 21X, ARTONT A Y 7 X5 unpickle (L X 707z o ELE
ENFEEA,

11



10 E8% API

Enum 7 7 RIIMECH LATGET, DU OBEE APT 2L TV E 3

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

>>> Animal

<enum 'Animal'>

>>> Animal.ANT

<Animal.ANT: 1>

>>> list(Animal)

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

Z® API OEIfFid namedtuple I TWVWEJ, Enum MO LD 1 518UEHIZEOAHTT T,

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

>>> class Animal (Enum) :

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

0 Tid7%K “1“ 27 7 4V DBAES £ 2 HMIX, 0 EMBMEE LTIX False THH, 77 41 L DJ
HERXUN—FTRT True iHlid s X512F57-0TH 5,

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

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

E%: module 35X 5N WVWEHE, Enum X ZNDBRICHIRETE R WD, HLWV Enum X > N—
X unpickle (b TERLS LD F T, =5 —% YV —RDFEWVWE ZATRAEXE S 728, pickle {LIXFERNT A2
DET,

#F LW pickle 78 b anN—Ya» 4 TiE, —HORRITBWT, pickle 257 7 R 2 FHA T 2 72D DD
BIEIZ __qualname__ 2L ET, HIZIX, ZD7 F72AMBRT v — LR a—=THADT F X SomeData AT
FIFAPREL T2 IO XS ICHRELET:

12




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

FRBHEIUATO X 512D £3:

Enum (
value='NewEnumName',
names=<...>,
*:
module="'...",
qualname='..."',
type=<mixed-in class>,
start=1,

)

e value: What the new enum class will record as its name.

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

EDEY):

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

FRBHHTOL TL—XTIREDTE LT

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

F721% (%A, E) ORTDA T L —XTHIFETEE T

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

FREY Y THIEETEE T

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

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

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

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

N—a v 3.5 TEH: start 3IBPEBMENE LT,

13



11 JREFZEE
11.1 IntEnum

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

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

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

GET = 2

>>> Shape == 1

False

>>> Shape.CIRCLE == 1

True

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

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

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

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

>>> Shape.CIRCLE == Color.RED

False

IntEnum OEIZMEOHBETIEERDO L5 IR FVWE T

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

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

14



11.2 StrEnum

BN TW3 2 O0HD Enum DIREMS £72, str DY T 75X THH D T, StrEnum DX U N—F, X

FHCHETEET; THICEI L. BRALZFIFIERE S LTHHETE £ T,

N— a3 r 3.11 TEH.

11.3 IntFlag

XD Enum DIRAER IntFlag . int 2HEZ 72 LTWET, EWE, IntFlag DX N—% b v M
HF (&amp;, |, 7, ~) Zffio THlHAGDELH, ZOHRD IntFlag X Y N—I1TK 5 Z £ TY, IntEnum &
[Ffk. IntFlag DX U N—5BETHD, int BHFEHINZI L ZATHIUIL ZTHHEZ F T,

AM: IntFlag X NI LTEy MEEMADEALEAZ LTS, ZDHERIX IntFlag X ¥ N—T

7Rz E9,

vy MAEEOMED IntFlag ¥ L TRIEREREDOS G, fHIX IntFlag X O N—TIERLBRD 3, 7F

L {13 FlagBoundary ZZM L T 72X\,

N— 3 v 3.6 TEN.
N—Ta v 3.11 TEH.

IntFlag 7 7 ZADH:

>>> 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

HAGOEIC A ZMNIToNET:

>>> class Perm(IntFlag):

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

>>> Perm.RWX

15

(RDR=T 1K)




(RIDR=I D5 DR E)
<Perm.RWX: 7>
>>> ~Perm.RWX
<Perm: 0>
>>> Perm(7)
<Perm.RWX: 7>

FR: HAEDBIARTIZDOT DR A VT RALAREINE T, AV TAZATL— 3 yHIZIEE
RENFRAD, EICX2MBTIHENENE T,

N—Y a3 3.11 TEH.

IntFlag & Enum O % 5 1 DOEERE WL, 77 7PRESN TR ({EH0TH3) HE. £DEMKBME
& L COFHilE False I2425 Z 2 T3

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

False

IntFlag X ¥ N—3% int DY T 7 5 A TH L7, ZN6 LHAEDEL N TEXT (727 L. IntFlag
BT 2 AR DD $9) -

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

>>> Perm.X + 8
9

AR BEOHET ~ 13, HWICIEDEZED IntFlag X ¥ N— 2iRT:

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

True

IntFlag X U N—IREUH T2 HTE X

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

N—a ¥ 3.11 TEM.

16



11.4 Flag

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

N—a v 3.6 TEM.

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

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

RED = auto()

BLUE = auto()

GREEN = auto()

>>> Color.RED & Color.GREEN
<Color: 0>
>>> bool(Color.RED & Color.GREEN)

False

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

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

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

77 THBEINTOARW SRBICHETZ I TH, ZOEMEIZEDD FEA:

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

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

False

Flag X U N—IIRIBMHT 22 TEET:

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

>>> list(purple)
(RDR=V ki)

17



(RIDR=I D5 DR E)

{[<Color.RED: 1>, <Color.BLUE: 2>]

N—a ¥ 3.11 TEN.

JERR:

FEAEDH LI — FTE, Enum & Flag 28 #ERI N X T, £S5 DX, IntEnum & IntFlag

(B T, o THERANICR O SERI (R FIZEL L LEESCTE T L %5 T 2iT & D) FIZH o KGR
BRIRICK T 555 TF, IntEnum & IntFlag |X, Enum X Flag TIE LF L VAR WEEDAIIMHE S N E
T BlZIE, BEGEBZYIEHUTEEZIRZ 2L ¥, o X7 4 OMEEREZ B wE ETT,

11.5 Zofth

IntEnum (¥ enum £ 2 — L DO—E TP, BHTOELED L THMHBEIITRAE T

class IntEnum(int, Enum):

pass

Z 2T & 5 RAIBEROIRE R EFRT 2 HIELZHN L ET; HlZIX. FloatEnum ¥ int Tl < float
THEIELHDTT,

WL DD —)L:

1.

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

in the IntEnum example above.

HEZE NIV 720 5 Z{EATRE TR IFAIUTDVITER A, BRI, bool ¥ range XV 72 F XL TE
Wiz, HEXE 5L Enum fERRICZ S —DREL F T,

Enum DX Y N—ZEART —ZUTHHOEEAD, BMD 7 — 28 (fl21X, Eofld int) L EE
SETLEI &, TRTOAUN—DHEEZZED T —EZUTRITIL 2D 5, ZoflfRIE. X
Yy FOBMT 27230, 07— X2 ELZWVESICTEH SN EE A

7 — 2B EEXNGE. value BIEE. 722 2AFHMTH O EMTH 2 L LHLEDITTZTH, FI%E
BXN—HE2 LTE ALCTIEHD FEA .

A data type is a mixin that defines __new__Q).

%-HROEX: s B %r 3ZFNZN Enum 77 XD __str__() B __repr__() ZMHUHL
3, 20 a—F (IntEnum @ %i % %h R E) FFERD X N2 EFEINT -2 LT

T =< MEAXFH) T I, str.format(), BXY format() Fenum @ __str__() XV v
FEfnEd,

AR:

IntEnum . IntFlag . StrEnum (&, BEFFOERMD Fuy 71 VEfie LTRSS TWE D, Z2h
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5D __str__ () XYy RE, Zho07—&BD __str__ () XYy RiZV+Ey hEATWS,

12 new (O & __init__ () O¥XBE5%ZFESIAREH

_mnew__(Q) & Enum XA U N—DEBEDEEZHIAZTA ALV ZIFHALET, MOZEZMZ 355,
_mnew__(O) ¥ __init__ Q) OrHE5EHMATAME. __init__ ) DABPEELWVWTL & D,

BIZIX, BROMEEZI VAN Z 7 RIZETH, 20D 1 DT 2EE L THWAEWEEIEIRDLS5ICLET:

>>> class Coordinate(bytes, Enum):

mwmn

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__ ZFHAAAEH D, member_name:member ZEZRY TRIEHFMEv vy ¥ /T3, ZHUIZ 5
ATOAFHATEET S,

_new__() 2. bLIEEZINTWESE, FIFEMDOX o N—21ER L. BLET; ZOX 2 N— O _value_
FHEUNCHET 2DHIEFICIVEZTT, WokARTOX Y N=DERINZ &, ZHLFE __new__(
BEbLNLEBA,
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_sunder_ &ZDHYR—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 1ist or a str, that will not be transformed into members,

and will be removed from the final class

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

7ER: 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

seem.

N— a3 3.6 TIBI: missing_, _order_, _generate_next_value_
N—a ¥ 3.7 CHBI: _ignore_

Pythono 2 / Python 3 @2 — FOEIAZI D 5 T 5729012 _order_ EMZRHEETE T, EEDFH|ZE
EOMERF & I L T—H L TR —2XH L ET:

>>> 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']

JERR: Python 2 @2 — FTlE _order_ EBHIXERIEISREKINZAEATCLES 20, EETT,
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__Private__names
Private names (X518 X Vo N— (23 EBx S, BHEOBEEL 2D 3,

N—Tary 3.11 T

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—T 3 35 TLEH

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 2D X5 72) IE Enum B HE XV enum 7 7 RiX. ZOEE SN B OIANIHE - TFHii <
NET; Z5THRWVWERIE. ETOXUN—F True LiHMliZNFE T, XV AN—DEIZEKFT 2B D enum
DEBEFHIZITS121E,. 77 RAZKDa— REBIMLTLZEW:

def __bool__(self):

return bool(self.value)

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

XYY R{EGED Enum 75 X

enum %727 7 IGEBMDRA Y v ¥EEZ75E. BIABD Planet 75 ADE 512, ZDXY v FlEX VN —
D dir() WKFERENF T, 772D dir() KEFRENFHA:

>>> 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']
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Flag DAY N—DiAHEHE

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 LT FOR=Ry P2EHLET:

>>> class Color(IntFlag):

BLACK = 0
RED = 1

GREEN = 2
BLUE = 4

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

the following are true:
« -ty tOT7 I VRIERETY
o BHEY MR OEY FPDT7FTETAYTATY

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>

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

o ZHIDIRNT Z 7T DWVTIE, ZDA U N—DHHI» SAFPERENES:
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>>> (Color.RED | Color.GREEN) .name
'RED | GREEN'

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=YyT/AUE OF 2y TR, EHP0DT7 7 73HEICEENZ DL LTRbIET:

>>> Color .BLACK in Color.WHITE

True

FHPHNTIE, — D75 708y MBMFDO 7 7 72EENZHEDHA, 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:

STRICT --> R ZEHTE S NG E BN 2 RESE S
CONFORM --> fEZ7a 'y b 2HEET %
EJECT --> 75 7DRA T =& Z%zRk\W\, fHESNIAEZROEH D int &7 D $73,
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).
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13 Enum ¥ Flag I3 5ESDH ?

Enum & Enum JREZ 7 AR ZNEDA VARV R (X N=) WHDZ L ORI E R MIETH AR L X
BRI I A%EFS>TVET,

13.1 Enum 75X

EnumType X X 7 5 A&, __contains__(). __dir__Q). __iter__() B X HEERNLKR Y 7 X TIIRWT 50
Enum 27 7 A TIFENET 2 ZDMD XY » ¥ (1ist(Color) X some_enum_var in Color 2 ¥) % EAL% ¥
> TR L ¥ 37, EnunType IEHAM/L Enum 7 F ADXEFXER A Y v K (__new__(). __getnewargs__().
_str__ O BXU __repr__Q) BIELWIZ R EELT R > TIRIEL £3,

13.2 Flag 5 X
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 X2 N\N— (A VAR R)
enum X Y N—ZDOWTHRHBEKRFENDIZ, ZNOBT VTN MU THEL WS 22 TT, EnunType & enum

I3 ZBERER L. XUN—2ER L. TTiL WA VARV ZADBEREIN TRV E S R HEERT 572012
BIFDRA Y N—=4 VAR VRPN ERTHARL __new__() ZBIML E T,

13.4 Flag X>/)\—

757 DX YN=IZ, Flag 7 7 AL ARG T 2 Z e B TE, [ERDOX U AN—DABEREINET, f
ZAE:

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

(BLACK . PURPLE . WHITE ZERINLNI L IZHEE,)

TITDAYN—ZRELESED ., ADETIERL, MET 2 IEQEIESNET:

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

777 DAYN=F, ENDREL 2 DXREFROMEOBITHIGT 2 length ZHiH T3, Hil 213:

>>> len(Color.PURPLE)
2
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14 Enum 2v 207w

Enum, IntEnum, StrEnum, Flag, IntFlag ZHED K% HNN—FT 2 FTHEINETH, ZOIRTEL
N—TETVWEIDITEDHDEEA, TITIE ZOFEH, H2VIEHBEOHIEEELHlE LTHEZ 3.
B 7e 2 A4 TOFNERZHEN U E T,

14.1 fEDOEBE
% OFE TR, FIFELOEBEOEIFRPIZFICSNELT A, TDX A TORMBRIIFER 2 EFKT 55 HEETWV
O2HH £3:

o {HIZ auto 4 Y A X ¥ A EHHT 3

o ¥ LT object £ ¥ ARV R%EMHHT 3

o fHE UTHHCFI RS 2

o fHELTXIVZMAL, ME®D __new__O Z2#HALTX V% int (HTEERZS

INHDEDNEEM > THL—F -1 LT, HIFEETIILRL, HOX I AN—DFSOIRVIEL ZT 24
FELIC, X oN—DE. HIBR, HRNEZPTASEVWI T Z2RExT,

auto ZFES

auto 25 RO L5k ) £

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

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

object ZfE>

object Zffio XD LS ITixh £3:

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

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

7. ZHUIHETT __repr__ () 2EFERLBRE7F—ADRWIITHHD £7:
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>>> class Color(Enum) :
RED = object()
GREEN = object()
BLUE = object()
def __repr__(self):

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

>>> Color.GREEN
<Color.GREEN>

PR FEZES

HE LTXFHNZ/ES ERD K DI D 7

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

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

JMBE®D __new_ () ZFES

HEICTHEBSZIRS __new__ O 2SS ROLSITRDET:

>>> class AutoNumber (Enum) :
def __new__(cls):
value = len(cls.__members__) + 1
obj = object.__new__(cls)
obj._value_ = value

return obj

>>> class Color (AutoNumber) :

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

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

AutoNumber % X DJAWHBRTH S ITIE, 7' =F v T *args ZBIML 3

>>> class AutoNumber (Enum) :

def __new__(cls, *args): # this is the only change from above

value = len(cls.__members__) + 1
obj = object.__new__(cls)
obj._value_ = value

return obj
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(RIDR=I D5 DR E)

AutoNumber ZHkK& S 5 & BIMDOFIEIMD KA 2HMAD __init__ BHFTE T,

>>> class Swatch(AutoNumber) :
def __init__(self, pantone='unknown'):
self .pantone = pantone
AUBURN = '3497'
SEA_GREEN = '1246'
BLEACHED_CORAL = () # New color, no Pantone code yet!

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

>>> Swatch.SEA_GREEN.pantone
'1246'

>>> Swatch.BLEACHED_CORAL.pantone

'unknown'

AR _new__ () XYy FAERINTVWIIZE, Enum HFEOEMRICHEHIAE S, 20 Enum O

_new__QO) YEZRZION, 7 I7ABMENSINLBROMFORS ZHUFICHH S AL T,

g4,
El=K

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

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

[obj = int.__new__(cls, value)

14.2 OrderedEnum

IntEnum ZRN—R ¥ LW, BH O Enun OFZESEN (MOFIE L BT ERWRE) DFEF T, XV

N—ZEFMNTTE 258 TT:

>>> 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
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def __1t__(self, other):
if self. _class__ is other.__class__:
return self.value < other.value

return NotImplemented

>>> class Grade(OrderedEnum) :
A =5

m O Q w
[} [}
=N W o

>>> Grade.C < Grade.A

True

(RIDR=I D5 DR E)

14.3 DuplicateFreeEnum

EMNEE T EX U N—HBFEIC. T4V T RAZERTE2OTIERL S — 2R EXEET

>>> class DuplicateFreeEnum(Enum) :
def __init__(self, *args):
cls = self. _class__
if any(self.value == e.value for e in cls):
a = self.name
e = cls(self.value) .name

raise ValueError(

"aliases not allowed in DuplicateFreeEnum: /r --> /r"

% (a, e))

>>> class Color(DuplicateFreeEnum) :

RED = 1

GREEN = 2
BLUE = 3
GRENE = 2

Traceback (most recent call last):

ValueError: aliases not allowed in DuplicateFreeEnum: 'GRENE' --> 'GREEN'

FAR: AU Enum KHIEEENCT 20 L RIFERIEZ BODBNMREEEZBIR S 72HD0% 77 7 2t
BALOBITF, BICHB RN L72WET RS, unique() 7aL—X—2fFHL TITAE T,
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14.4 Planet

_new__() ® __init__ () ERSNTVIHE, JIFEUXA—DHEIIIINLDRXY v FiZEEhET:

>>> 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

14.5 TimePeriod

_ignore_ EBIEOMHHGEDOY > ST

>>> 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)>

-]
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15 EnumType OB T U5 X% 1E3

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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