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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
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If an object defines __set__() or __delete__(), it is considered a data descriptor. Descriptors that only
define __get__() are called non-data descriptors (they are typically used for methods but other uses are

possible).
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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/3.8/Objects/object.c
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v = object.__getattribute__(self, key)
if hasattr(v, '__get__'):
return v.__get__(None, self)

return v
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The object returned by super () also has a custom __getattribute__() method for invoking descriptors.
The attribute lookup super (B, obj).m searches obj.__class__.__mro__ for the base class A immediately
following B and then returns A.__dict__['m'].__get__(obj, B). If not a descriptor, m is returned un-

changed. If not in the dictionary, m reverts to a search using object.__getattribute__Q).

FEIEDOFMIX. Objects/typeobject.c @ super_getattro() &. Guido’s Tutorial 2 2 i’z pure Python
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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/3.8/Objects/typeobject.c
https://www.python.org/download/releases/2.2.3/descrintro/#cooperation
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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
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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
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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__)
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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 and
# the bound instance.

>>> d.f. func__

<function D.f at 0x1012e5ae8>

>>> d.f. self _

<__main__.D object at 0x1012e¢1£98>

8 FEIXAY W REIVTAXY YR

T =R F22 V) FREF, BREAY Y FICHET 2, SO fRIVEZ SR — 2102, Bl eRitL 9.

Frodr, X __get__ O XV v FE2FLE BERELLT7 7RSI E, XYy FIIEIZNET, Z
DIETFT =BT 4 A7V FRIE, obj.f(xargs) DU L% £(obj, *args) ICZHL £, klass.f (*args)
EREH T & f(xargs) KR D £,

ZDF v — NI, HEr, 202 00BREAERREEETEDTVET:

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

XY w R f(*args) f(*args)

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

FUAY v RliX, TROPZBEMEZDEFIRLET, c.f ® C.f IX, object.__getattribute__(c, "f") %

object.__getattribute__(C, "f") X EEERTI2DLHELTT, MR LT, A 727 277
POEELESIRCT IR TEET,

HIIX Yy FIZT 2 BVWODIX, self ZBADSBER WX Y v F T,

Bz MEtSy Fr =22, FEBRT—XDar 7 I 855 LEd, 207 7 RIE. P, X7V 20D,
T — RIR B LG 2 ET RS 2 EX Y v FRREBLE T, Ll & LEBBEFRSH o TH, 7= XITIIMKS
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NS REFZERD DD T, HlXIE erf (x) EHEI EOEAREEAL—F > TTH, HEDT—XEv b
WEBICERELEBA, I, A7V 227 06 TH 7 7 AL THMNIHEEE T s.erf(1.5) --> .9332
% 721X Sample.erf(1.5) --> .9332,

XY v NI T H BBz 20 E5ETDT, MEHLOFNIEHHL HD FEA:

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

>>> EQ).£(3)
3

JEF—&FR7YFExTaralzfis e, pure Python fi® staticmethod() ZMTFD LSk b £5:

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

def __init__(self, f):
self . £f = £

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

return self.f

XY v Fe3#Eo T, 77 AX Yy FIZBEBEWCHTENCY 2 2B E2518) XA M OEBICMA S, 20
ZA—<v MI. BOELITAA TV =227 P THIZ FATHRLTT:

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

>>> print(E.£(3))

(IEI’ 3)
>>> print(EQ) .£(3))
(IEI’ 3)

ZORBHFHVIT, BED 7 FIAZROABEZHEL L, TRHZT—XZEBERBLLRVWE ZIZEMNTT, 7F5 A X
Yy ROFVHO—21F, RODDDIFRavA NI 7 X%ESZ L TT, Python 2.3 TiZ, 77 AXY v F
dict.fromkeys () EHLWEHEEZF—D VY X b SAERL T35, Ffitz pure Python hRiZ:

class Dict(object):

def fromkeys(klass, iterable, value=None):

(KDR=212%i<)
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"Emulate dict_fromkeys() in Objects/dictobject.c"
d = klass()
for key in iterable:
d[key] = value
return d
fromkeys = classmethod(fromkeys)

INT—ERF—ZHOFLVHENUTDO LS IR TE XS

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

EF—&2F22 V) FR&Ta rarkfiorz, classmethod() ® pure Python MIZZ D & 512% D 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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