CIATAEE ALSE 2HLHA

Al H{H™ 3.8.12

Guido van Rossum
and the Python development team

9g 07,2021

Contents

1 Q¢ 2
2 elgh 270 2
3 t2ayde =ZgeE 2
4 Y2aYPe 553 3
5 Y23 YHE A !
6 =Z=ZJ¥] 4
7 FeHA= 6
8 AAMAHES FHAMAE 7

#] A} Raymond Hettinger

12}2] <python at ren dot com>

4}
o 2T HE AFRY A
_ QoF
- Ajo} 4l

- yUAIgEH 2 EZ

- 23 YE 5&317]
- Y23 HE oA
- ZE 3




Eaa i Fo et

- AA WA=} ZPA WA=

HeaEE Ao 22 e e gk eI T PUS BT, 4874 39
Hazweel g4, 2298, 34 A= 9 Fea v HEE ]

AAR T 55 ol 8} 5 B A S 2

gazged gt s =73

12~ O
pal \n
QA o3l sk AL Fobgel B BAE W

2 o2t a7

It ow ﬂAﬂ%Eﬁ (Ul g F2) o] A= ﬁﬂl OEZRER, HU2aHE 22 EF9 A7}
EHE INAE AR FUTE o] HAEE  get_ (), _set_ () @ _ delete_ () YUt
G PoR=t %oih stz A A o o3l @Aﬂ\ﬂ,w\ﬁ%lﬂa}i gy

OlEZRE HA| 20| 72 T2 AA o 9ol A o] ERREE 7HA 2 A L (get) A SFA L (set) AFAl
S}= (delete) 24\?;1412]-. d]%%oi,a.x%a._dict_['x']i/\] gt th& type(a) .__dict_ ['x']E
AA, et SR A2 type (a) Y Hlo] & FAAE AL E 23] A A2 Z2Fyth 239 ol &
AHH A E F S}Ur golsts AA oY, stol W2 72 TS At A HAaHE M ES o5
g dsUth A A Ao o] Aol o F SAst=A = ol H A2 HH mA =7 A o5 eA
we} o5 o,

Heagge 2o ¥g 22 2dUr o A5e 22
super () & F ol = MIAUS AU M 220 == H 2L o]
Z}iﬂ°ﬂ/ﬂ AHEE s UTH AT HE = o C ZEE ©e3stal 444 ghojH 2 IS 943 FA3
A = e AlTdUTh

ﬁimd

%
c

3 CIATEBEH ZEEZ

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. tribute__ (self, key)

if hasattr(v, '__get__'):

return v.__get__ (None, self)

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

men

def _ init_
self.val
self.name

(self, initval=None,
initval
name

name="'var') :

def _ _get__ (self, obj,
print ('Retrieving’,

return self.val

objtype) :
self.name)

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

>>> class MyClass (object) :
RevealAccess (10, '

=5

X
y

var "x" v)

>>> m
>>> m.xX

MyClass ()

"

Retrieving var
10

>>> m.xX

20
Updating var
>>> m.x

"

Retrieving var "x"
20

>>> m.y
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’property(fgetzNone, fset=None, fdel=None, doc=None) -> property attribute
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class C(object):
def getx(self):

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

ID.fl

# 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
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# the bound instance.

>>> d.f._ func_

<function D.f at 0x1012e5ae8>

>>> d.f._ self

<__main__.D object at 0x1012el1£f98>
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>>> 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 = £
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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)
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>>> 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 = £

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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