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descr.__get__ (self, obj, type=None) -> value
descr.__set_ (self, obj, value) -> None
descr.__delete_ (self, obj) —-> None

PAERUR A SGX BT IR AL — DI R R AR, e SRk i s HEAA T o
WER—AXRENT __set__ () B{__delete_ (), WMESPIATIHAS . JUEXT _get__ ()
iAo RIS (ENTER GO Tk, (ARn] DA AL ) -

B AR R A AR B R 2 ARAE T, IR SR Se ) b 2 H AR AR, AR SR T ML A S R A
AR, WESER AR, ARSI T IR SAREd A F 2 & H WLz 3 sk

R TR R AR S RO R, IR E L __get_ () Fl _set__ () , HHE _set__ () H5| K
AttributeError . A5|ERHEIEMATE L __set_ () FEMEECAEHRHE AL .



4 iF xRS

AL AT DO AR E R . B, d.__get__ (obj) .

BOE, R ILRTE BT B B S AR . B0, 7EH obd.d &7E d TP obg o W d @
XTHE __get__ (), WM d.__get__ (obj) WY TTEF H WIS FIN BT o

WA T oby EXZITRHE.

ST R UL, ML object . _getattribute_ () H¥ b.x #hl type (b) .__dict_ ['x'].
__get__ (b, type(b)) o XNLHLET—MELHEETEN, R EEMK T B iR 00 e T 5L 048 &
IS, SO SRS T AR A RR B Eg, H AR __getattr_ () HEATE, AHAECHARMIL
St ., SEEEMY C SEPLRTHE Objects/object.c i PyObject_GenericGetAttr () k3.

ST 25 5k 3, MLl B type._ _getattribute_ () WO B.x H ¥ ol B._ dict_ ['x'].
__get__(None, B) . F£#li Python "1, B &iXFEi:

def _ getattribute_ (self, key):
"Emulate type_getattro() in Objects/typeobject.c"
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) .msearches obj.__class__._ mro__ for the base class A immediately fol-
lowing B and then returns A.__dict__ ['m'].__get__ (obj, B).If nota descriptor, m is returned unchanged.
If not in the dictionary, m reverts to a search using object.__getattribute__ ().
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class RevealAccess (object) :
"""A data descriptor that sets and returns values
normally and prints a message logging their access.
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https://github.com/python/cpython/tree/3.8/Objects/object.c
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 _ init_ (self, initval=None, name='var'):
self.val = initval
self.name = name

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,

y = 5

'var IIX"V)

>>> 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(fget:None, fset=None, fdel=None, doc=None) -> property attribute
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class C(object):
def getx(self): return self.
def setx(self, wvalue): self.
def delx(self): del self._ x
x = property(getx, setx, delx, "I'm the

_ X
x = value

'x'" property.")

BT % property () WATIRYEAS IILEH, X B2 4l Python [SE4 SEEHLANT:

class Property (object) :
"Emulate PyProperty_Type() in Objects/descrobject.c"

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

(Rt
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self.fset = fset

self.fdel fdel

if doc is None and fget is not None:
doc = fget. doc

self. doc__ = doc

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

__set__(self, obj, wvalue):
if self.fset is None:

raise AttributeError("can't set attribute")
self.fset (obj, value)

__delete__(self, obj):
if self.fdel is None:

raise AttributeError ("can't delete attribute")
self.fdel (obj)

getter (self, fget):

return type (self) (fget, self.fset, self.fdel, self.

setter (self, fset):

return type (self) (self.fget, fset, self.fdel, self.

deleter (self, fdel):

return type (self) (self.fget, self.fset, fdel, self.

__doc___

doc

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

return x
>>> d = D()
# 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
# the underlying function unchanged.
>>> D.f

<function D.f at 0x00C45070>

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

'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 0x1012e1f98>
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>>> class E (object):
def f(x):
print (x)
f = staticmethod (f)

>>> E.f(3)

3
>>> E().f(3)
3

i AEEdET A RS, 4l Python U4 staticmethod () QIR FiR:

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

>>> print (E.£(3))
("E', 3)

(Rt
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>>> print (E() .£(3))
(IEI, 3)
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class Dict (object) :

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

PUAE AT PASK AR 38— B I e g -

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

i FH AREE R A MY, 4l Python JiRA) classmethod () fIR:

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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