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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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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 immedi-
ately following B and thenreturns 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.
mrrn

def _ init_ (self, initval=None, name='var'):
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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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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, 'var "x"'")
y = 5

>>> m = MyClass ()
>>> m.x

"

Retrieving var
10

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

>>> m.y
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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
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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)
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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. qgqualname_

'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>

8 BIBHENELE

AERH A 23 AT BRI E S PRI AR AL T — PR B AL

MG, BRECERA __get__ O Jr¥k, PAEFEAE N B MEDI R I AT DURF A ¥k ARER IR AR
obj.f(*args) E’Jﬂ"‘])ﬂ?y{??ﬁ&jﬁf (obj, *args) . Y klass.f(*args) HATMAE R £ (*args) .

TRELE T Y LA A AL

R BEXIRIEA BEEEA
function -- pR%Y | f(obj, *args) f(*args)
ST f(*args) f(*args)
ESyIRIA f(type(obj), *args) | f(klass, *args)

%%uﬁi%ileilﬁtﬁ%@%&,Nﬁfdﬂﬂﬁﬂﬁzoﬂ%mc.fﬁc.f%iﬁc?LL object.__getattribute_ (c,
"f") B{ object._ getattribute_ (C, "f£") Pk, DXFEZEREOR T AT G B2 AT R Y
il .

BEBETYERNES T EN IR self BRI,

B, — A AT RRE S LR BIR AR A SR T AT R BIR T IME, B
fH, ﬁﬂhéﬂt%ﬂﬁﬁﬂ%ﬂﬂ;?}hﬂnum%ﬂﬁé& H2&, WREA FEME A b AH AR RO T B 1Y pR 5K
BN, erf (x) RESFHIMERERES, (HIFRNEEIOB TR mEdRE. AN ZREEHTHHE
s.erf(l.5) --> .9332 8 Sample.erf (1.5) --> .9332,

M ST R ERGR I TIRZ R R, TS BIR 2 [F  -




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

>>> E.f(3)

3
>>> E().£(3)
3
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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)

>>> print (E().£(3))
("E', 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)

BUAE T AR 18— B M — B i

>>> Dict.fromkeys ('abracadabra')
{'a': None, 'r': None, 'b': None, 'c': None, 'd': None}
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class ClassMethod (object) :
"Emulate PyClassMethod_Type () in Objects/funcobject.c"

def _ init_ (self, f):
self.f = £
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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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