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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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__getattribute__() OOOO0OO purePythonO OO OOOOOOODOO:

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

gboooobooooon:
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obooooboobooooobooooboobooooboobooooobobooobooboooooon
U000oOoD0oD0ob0O0b0obO _getattribute__ () DO0OO0OODOOOODOOOOOOOOOOO
gboooobdooooobooooboboobooboobooboboooobooboobooonoa:

class RevealAccess (object) :
"""A data descriptor that sets and returns values
normally and prints a message logging their access.

mown

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 "x" l)

>>> m = MyClass|()

>>> m.x
Retrieving var "x"
10

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

[ ]

Retrieving var "x
20

>>> m.y

5

The protocol is simple and offers exciting possibilities. Several use cases are so common that they have been
packaged into individual function calls. Properties, bound methods, static methods, and class methods are all

based on the descriptor protocol.



el UOOOUO

property () 000000000000 O0O0DOO0O0DOOODOOOOOOOOOODOOOOOOOOOOO
gbooooboooboobooooobobooog:

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

gbooboobobobooboboooo xboboooobooooobobooog:

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

U0000000000 property () DOODOO00ODOO0OOODOOODOODOOOOOODO PythonO O
gboboooo:

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_ )

(oooooooo)
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def deleter(self, fdel):
return type (self) (self.fget, self.fset, fdel, self._ doc_ )

Ub000 property () OOODOO0OOOO0DOO0OO0OOOODOOODOOOOOOODOOOOODOOOOO
gbooooobooooooobooon

gboobboboboobooooodbcell('plo") .valueDOOOODOOODOOOOODODODOODO
gobbooobooooboooboboooboooboooboooobooboooobooobooobboooonoon
gbooooooboooboobooooooobOooob0oobooboobooon0oonbonnOdproperty
ggbogobobboobooboobodgboobooboood:

class Cell (object) :

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

value = property(getvalue)
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gbooog200000bo0ooboobooboooooo

Class dictionaries store methods as functions. In a class definition, methods are written using def or lambda,
the usual tools for creating functions. Methods only differ from regular functions in that the first argument is
reserved for the object instance. By Python convention, the instance reference is called self but may be called this

or any other variable name.

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)

gbooooboobooobooboooobobooobooboooobooboooooboOon:

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

return x
>>> d = D()
# Access through the class dictionary does not invoke __ _get_
# It Jjust 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 __gualname___ 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,

(ooooooo)
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# the bound instance, and the class of the bound instance.
>>> d.f._ func___

<function D.f at 0x1012e5ae8>

>> d.f._ self

<__main__.D object at 0x1012e1£f98>

>>> d.f._ class_

<class 'method'>
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000000000oboboo00o0oOooun obj.f(*xargs) DO0OOOO f(obj, *args) DOOOOOO
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gbooooboboooboob200b0000000b00000000:

od 000oooO0oooooOdon |oooooooogooo
function f(obj, *args) f(*args)

oooooo f(*args) f(*args)

O0O000ogog | f(type(obj), *args) f(klass, *args)

goboobobooboooboboobobodbOdd e.f0 c.£00 object.__getattribute__(c,
"f") O object._getattribute__(C, "f") UOOOO0OOOOO0ODOOOO0OOO0OOOOOOOODOO
oboboooooobooooboooobooboog

goboobooboboobboobO selfdb0b00b0ObOOob0OOoObOOODOODO

000DO00D0O00D0O0OD00O0O0O0O0OD0O0ODOOO0ODOO0O0ODOO0oO0ODOOoOO0ODoOOoDooOOooDoOoooOooDooOoa
000000 o0o0bOO00OoDo0o0o00oDonDoooO0oo0o0bOoDoo0oooooooooboooooaooo
000oobooooooobooooobooobogobertf(x) 000000 OOOOOOOOOO
00000000000 000oo00D0o0b0o0DbOO0o0o00oo0ooo0oooOo0oDLOOooDobOOoooOoooa
O00:s.erf(1.5) --> .9332000 Sample.erf(l.5) --> .93320

gogbgoboobooobooboobuooboobooooboobooboood:

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

>>> print (E.£(3))

3

>>> print (E() .£(3))
3

U0b0o0o0oobobo0ooboO0o0O0oDOpurePythond O staticmethod () OOOOO0D0ODOOOODO:

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

def _ init_ (self, f):

ooooooo)
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self.f = f

def _ get_ (self, obj, objtype=None) :
return self.f

goboobobooboobooboobobbobbooboobooboobooobobboboo
ggboooboboobooboboobooboboooobooboooobooDo:

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

>>> print (E.£(3))
("E', 3)

>>> print (E().£(3))
('E', 3)

obooooooboboooboobobooobooboboooooobooboooboooobooobooooon
gbobooooooobooooooboooooobDob0boob0bobOobOPython23000000
000D dict.fromkeys () O0OO00O0D00O0O00D00O0O00O00O00O00O00OD pure Python OO :

class Dict (object) :

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

gbooooboooobOobooooobooooobooobooon:

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

00000000000 00DO0000D00 classmethod() O purePythonOOODOOODOO0O0ODO:

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(xargs) :
return self.f (klass, =*args)
return newfunc
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