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Defines descriptors, summarizes the protocol, and shows how descriptors are called. Examines a custom
descriptor and several built-in Python descriptors including functions, properties, static methods, and class

methods. Shows how each works by giving a pure Python equivalent and a sample application.
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descr.__get__(self, obj, type=None) -> value
descr.__set__(self, obj, value) -> None
descr.__delete__(self, obj) -> None

INTELTTT, INHLDAYV Yy ROWTHEERTIUI, A 77227 VEITRZ Y FReAREN, RN
EBOF 74V FORBEHENEF—N—5 4 FTEF T,

HHATT 2T bD __get__ ) ¥ __set__O DHFTEERLTWEDH, ZHUIT —R TRV TR ALREIN
$9, __get__ O BUZERLTWETRZVFRF, IEF—XTFRA2 ) FREEMEINET (205 FHARIC
BXYy FifEbi g 305, fofEnrgsHikET),

T—=RTRAIVTREET—RXTFTRAIZVTRTIE, A== PB4 Y RAXVAOFHFEOT Y P VIBILTY
DEDTGFRSNLIPDBRED T, A VARV ADHEIL, T—XT A2V TR EFAXKDEEBDNUL, 7—X
TARAIVTRDFPEIRINE T, A VARV ADFERI, T -7 A7) TR eFA%BOEANHIUR, FFHD
HHO A BEREINE T,

HAHLERAOT =2 7270 F22EZ121E. __get__ O & __set__(O OWAZRERL. __set__() PIEY
H&EN/=2 EiZ AttributeError DEHEINZ XS LTLEE W, N EZEET S __set__ O AV F%S
L—ARVZ e LTERTIUL, T—XT RN FRIZTHDITTITE,
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TRIZYVTRE, XYy RETEHEERZ L bHKET, HlZE d.__get__(obj) TI,

F2F, IS, TRV T RIIEMNET 72 205 HEIMICIEUH IR E 5, il X213, obj.d X obj ODEFEDS d
EHRRLET APV v F __get__ ) BERLTWS, LITIFIZET 2BAENEMIHE- T, d.__get__(obj)
DIFECH N E T,

MEOH L OFEE. obj B34 T T =27 M 5 AT 55,

FT7V 27 bTIE, TOREMEE b.x % type(b).__dict__['x'].__get__(b, type(b)) IKZEH#iF % object.
__getattribute__ ) WKHDFET, T—RTFTAZV FXOBEBREREZA VAR ZAEREIDEL, A VARV AE
BOBEEIZET -T2 70 F2EbE L, RBEEEXhTtuviul) __getattr__ () OBEEPROBENE S ITHE
EINTVET, B2k C FEZ, Objects/object.c ® PyObject_GenericGetAttr() THO»D 7,

77 ATIE, ZDOHMEIE B.x 2 B.__dict__['x'].__get__(None, B) IZ&HiT 2% type.__getattribute__()
I2H D %3, pure Python TlX, ZDXHIZhD £73:

def __getattribute__(self, key):
"Emulate type_getattro() in Objects/typeobject.c"
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https://github.com/python/cpython/tree/3.7/Objects/object.c
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v = object.__getattribute__(self, key)
if hasattr(v, '__get__'):
return v.__get__(None, self)

return v

BATBLIREEER AL
o TRV TRIE __getattribute__() XV v Rk > THUHII 3
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e object.__getattribute__() ¥ type.__getattribute__() Tl __get__ () OFFUIHLRKL S,
o T=RTRIVTRIE, MIAVARVAFEEF—N—=F4 FF 5,
o EF—RFRIZV TR, A VRRXR VAR —N=F A4 REINZ DD 5,

super ) WIRL7A 7Y 27 MFZI BT AZ ) SR ZREIT 25 AKX L __getattribute__ () XV v FIH
D ¥F, super (B, obj).m() OM-UH LIE, BICHERIKESZ IR A 2RO 572912 obj.__class__.__mro__
PR L, A.__dict__['m'].__get__(obj, B) #IRLET, 7RI VIR TEHRVES, n BEFEINTITIK
INFET, FEFCRTIZE n X object.__getattribute__ () ZEH LHRICED £3,

FEIEDOFMIX. Objects/typeobject.c @ super_getattro() &. Guido’s Tutorial 2 2 i’z pure Python
e SR TL 20,

L DFEMIE. TAZ U X OEMD, __getattribute__ () XV v RIZHEH®H Z F4., object, type, Z LT
super ) IZHHONTVEILWVWI ZEEZRLTVET, 7 FRId object 1HEMI AL ZF, Tl ML KD
BHRER IR T 2 X X7 522 b D X, ZOMEEZHMKL 9, FMKIC. __getattribute__() ZA4—1N—5
AFFTZIET, TRZY TRZOMUH L 2N TE LT,

5 TRIVTEDH

LIToa—FRiE, #7927 bDPBIBLEREDTZPIIXA v —VBRIRTIEIT—RTAIZ VTR THE L% 0
FRAEERUET, RO DIZ __getattribute__() #F—N—=5 4 FF3t, ETOEEIHLTINANTEE
o LL. ZOTRZYTFRIE DBOBINT-BEEERT 2 0@ TT:

class RevealAccess(object):
"""A data descriptor that sets and returns values

normally and prints a message logging their access.

mmwn

def __init__(self, initval=None, name='var'):
self.val = initval

self .name = name

(KDR=212%i<)



https://github.com/python/cpython/tree/3.7/Objects/typeobject.c
https://www.python.org/download/releases/2.2.3/descrintro/#cooperation

(AIDR=I 25 DfE X))

def __get__(self, obj, objtype):
print('Retrieving', self.name)

return self.val

def __set__(self, obj, val):
print ('Updating', self.name)

self.val = val

>>> class MyClass(object):

x = RevealAccess(10, 'var "x"')

y=5

>>> m = MyClass()
>>> m.x
Retrieving var "x"
10

>>> m.x = 20
Updating var "x"
>>> m.x
Retrieving var "x"
20

>>> m.y

5

Zo7a FaVZBEMTEN, VI T AR MDTVET, 22— 75 —2D0HIZE,. HE D IT—HKNZD
TEMDOBEBDOITEIHLICE D LNZdDdH D ET, a7 4, FEOXY v R, FFUXY v K, ZLTS
FARAXY vy R, BTCTFAZ VX 70 b a0 TnwET,
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property() ZFFUH T Z T, BUAT 7252 LBBOM I L 25 EFRI T, 77— T2 SR 2R
WAL TONET, 72 F%I1EZ5TT:

property(fget=None, fset=None, fdel=None, doc=None) -> property attribute

CORFaxXy TR BHIWENE x 2ERT IR MEHEZRLET:

class C(object):
def getx(self): return self._
def setx(self, value): self._
def delx(self): del self.__x
x = property(getx, setx, delx, "I'm the 'x' property.")

X
_x = value

TAZ V) T ZDOEMMD S property() BED XS ITHEINT WS 0% R57%0I12, FfiZ Python itk Z 212
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class Property(object):
"Emulate PyProperty_Type() in Objects/descrobject.c"

def __init__(self, fget=None, fset=None, fdel=None, doc=None):
self.fget = fget
self.fset fset
self.fdel fdel

if doc is None and fget is not None:

doc = fget.__doc

self. _doc__ = doc

def __get__(self, obj, objtype=None):
if obj is None:
return self
if self.fget is None:
raise AttributeError("unreadable attribute")

return self.fget(obj)

def __set__(self, obj, value):
if self.fset is None:
raise AttributeError("can't set attribute")
self .fset(obj, value)

def __delete__(self, obj):
if self.fdel is None:
raise AttributeError("can't delete attribute")
self.fdel(obj)

def getter(self, fget):
return type(self) (fget, self.fset, self.fdel, self. _doc__)

def setter(self, fset):
return type(self) (self.fget, fset, self.fdel, self. _doc__)

def deleter(self, fdel):
return type(self) (self.fget, self.fset, fdel, self. _doc__)

HAIABD property() BIEUE, 2—H A VX T2 — A NDEWET 7 ZADBE5 2 60, FH EEBXY v RO
AERBERT 2 2B ET,

BlZIE, A7y R =127 5 A, Cell('bl0') .value THJADMEERBETEZ L LET, f{WRIZED,
TRTILNT I RADEICLVOFHHEEZ T2 2EKRLELL, LerLrurovid, 20E cERE T 2
CRTEBFDOI 747 va—RICHELEZ L HERA, ZORREKIE. property T—XT A7V TR
NIZEBEAND T 722 % 5y FT5 2T




class Cell(object):

def getvalue(self):
"Recalculate the cell before returning value"
self .recalc()
return self._value

value = property(getvalue)

7 BB AY YR

Python @A 7Y = 7 MEMEKREIX, BIRICE O KRIBED FITHEINTVWE T, ET—XTR 27V F R &[5
T, 2D 22EF =LV RAHAEDLEINTVET,

75 AFEREF, AV FEBBE LTIRIFELE S, 277 ZERNT, XY v R, BEEMES O@Ffzy —i,
def 7 lambda Zffio TE»IrNE T, XYV v FOEEDE L OHE—DE WL, F—58BF 70227 L V2R
RYADIDITTRENTNS Z LT, Python DEFTIX. ZDA Y RAX Y ZADBMRIL self LI E T,
this Z DMMDIF Z LA AL TR E 5,

To support method calls, functions include the __get__() method for binding methods during attribute
access. This means that all functions are non-data descriptors which return bound methods when they are

invoked from an object. In pure Python, it works like this:

class Function(object):

def __get__(self, obj, objtype=None):
"Simulate func_descr_get() in Objects/funcobject.c"
if obj is None:
return self

return types.MethodType(self, obj)

AVERTV)22EEFTLE. ZOBBTRAZ Y FEBFEFRICE S 3o reRonxd:

>>> class D(object):
def f(self, x):

return x
>>> d = D(O)

# Access through the class dictionary does not invoke __get__
# It just returns the underlying function object.
>>> D._ dict__['f']

<function D.f at 0x00C45070>

# Dotted access from a class calls __get__() which just returns

(RDR=212%i <)
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# the underlying function unchanged.
>>> D.f
<function D.f at 0x00C45070>

# The function has a __qualname__ attribute to support introspection
>>> D.f.__qualname__
'D.f'

# Dotted access from an instance calls __get__() which returns the
# function wrapped in a bound method object

>>> d.f

<bound method D.f of <__main__.D object at 0x00B18C90>>

# Internally, the bound method stores the underlying function,
# the bound instance, and the class of the bound instance.

>>> d.f. func__

<function D.f at 0x1012eb5ae8>

>>> d.f. self _

<__main__.D object at 0x1012e¢1£98>

>>> d.f.__class__

<class 'method'>

8 FEIXAY W REIVTAXY YR

T =R FZA2V)FREF, BREXY Y FICHET 2, SO fRIVZ SR — 212, B eRitr 9.

Frorre, BT __get__O XV FEFEL, BELLTZ772RENE, XYy RIEBXNET, Z
DT —=RT 4 A7V TR obj.f(xargs) ODMEUIH L% f(obj, *args) WAL £7, klass.f (*args)
EFEH T & f(xargs) IR D F5,

ZDF ¥ — M Higr, ZO200RRAEHNREEELDTVET:

i ATV CHSFUHEIND | V5 ZADSHFVHINS
function f(obj, *args) f(*args)

XY v R f(*args) f(*args)

77 ARXY v F | f(type(obj), *args) f(klass, *args)

FA Y v RliX, TROPZ2BEMEZDEFIRLET, c.f ® C.f IX, object.__getattribute__(c, "f") %

object.__getattribute__(C, "f") X EHERITI2DLHLTT, MR LT, BEA 727 277X
PORAILESICT 7 ERATEE T,

HIIX Yy FIZT 2 BVODIX, self ZRADSBER WX Y v F T,




B2, Betoty =D, ERT—20ar 70355 LET, 0 FRE, FH, X7V 2O,
T =R BB 2R R T S HEX Y v R L EF, L L, BE EEBEFREH - TH, 77— XIZIFMKS
BNE S RERZBERL DD FF, HIRIE erf (x) BHEH LOBRIZZEH L —F > TIH, KEDT—&t Y b
WEHZICBIKFLEEA. TR ATV 27 P TH I IADLTHMNUHEET: s.erf(1.5) --> .9332
% 721X Sample.erf(1.5) --> .9332,

XY v FII T H BBz 20 FFETDT, BMEHLOFNIHHL HD £EA:

>>> class E(object):
def f(x):
print(x)
f = staticmethod(f)
>>> E.£(3)
3

>>> EQ).£(3)
3

JEF—&F27 VT2 Ta banrzfi> e, pure Python Bi® staticmethod() ZLLTFD X 512k b %3

class StaticMethod(object):
"Emulate PyStaticMethod_Type() in Objects/funcobject.c"

def __init__(self, f):
self.f = f

def __get__(self, obj, objtype=None):

return self.f

FHYX Y v REI3E-> T, 77 AR Y v REBEBZEWCHTRNCY 7 ASMZ 518V X PORBMA £5, 20
Zx—=v MI HOHLITAA 7Y =227 P TH 2 7 ATHRLTY:

>>> class E(object):
def f(klass, x):
return klass. _name_ _, X
f = classmethod(f)

>>> print(E.£(3))

('E', 3)
>>> print(E().£(3))
('E', 3)

COIRDENE, BBA Y I RABROBZLREE L, TXHLZT—XEER LBV SIEHNTT, 77X
Yy ROFWAHDO—21F. RODDIFRAavAMNF I X%EED T2 TT, Python 2.3 TiZ, 77 AXY v F
dict.fromkeys() @3HLWHHEZF—DV XA b2 64 M L £F, FfliZ2 pure Python fRid:




class Dict(object):

def fromkeys(klass, iterable, value=None):
"Emulate dict_fromkeys() in Objects/dictobject.c"
d = klass()
for key in iterable:
d[key] = value
return d
fromkeys = classmethod(fromkeys)

INT—ERF—Z2HOMLOVEENDTO LS TR TE 3!

>>> Dict.fromkeys('abracadabra')
{'a': None, 'r': None, 'b': None, 'c': None, 'd': None}

FEF—EF2 7Y TFExTa barE{fior, classmethod() @ pure Python iRIFZD & 5127 b 3

class ClassMethod(object):
"Emulate PyClassMethod_Type() in Objects/funcobject.c"

def __init__(self, f):
self.f = £

def __get__(self, obj, klass=None):
if klass is None:
klass = type(obj)
def newfunc(*args):
return self.f(klass, *args)

return newfunc
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