15. Metanporpamupane
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Ho nbpBo - owe Manko MeTaobeKTeH NpoToKOA. ..



MeTaatpubyTu

__dict__
__slots__
__class__
__globals__
__name__



(OYHKuMM

e _ code_ _
e _ call__(self, %args, *xkwargs)



Neckpuntopu

e _ get (self, instance, owner)
e _ set__(self, instance, value)
e _ delete__(self, instance)



Neckpuntopu: Teopus

def __get__(self, instance, owner):
def set (self, instance, value):
def delete_ (self, instance):

e BuKaT ce BbpXy 06eKT, KOUTO 61Ba A4OCTBMNBAH KaTO aTPMUBYT Ha ApYyr 06eKT.

e AkO KnacweT A nma atpubyT £00, CbC CTOMHOCT 06eKT OT TUM B, gocTbnBanky A.foo e ce
n3Bmka __get__ Ha B.

e OnutBainku ce ga ro npegedurHvpame, yapame __set__
[losHaWTe KakBO CTaBa aKo onuTaMme ga ro matpuem c del.



Oeckpuntopu: MpakTuka

class B:
def __get__(self, instance, owner):
return "You came to the wrong neighborhood, motherflower!"

def __set__(self, instance, value):
print("What!? You think you can change my personality just like that!?")

def __delete__(self, instance):
print(“Can't touch me!")

class A:

foo = B()
a = A()
print(a.foo)
a.foo = 'bar'
del a.foo



Bound methods

>>> increment = (1).__add__
>>> map(increment, [0, 1, 2, 3])
[1I 2’ 3’ 4]

e '"3akaua" MHCTaHUWA 3a MeTOo/
e [Ipuanya Ha YaCTUYHO nMpwuaaraHe Ha GyHKLUMS
e EanHcTBeHO self moxe ga 6b4e NpuioxeH



Bound methods: lpocta uMnnemeHTauus!

class MyMethod:

def init_ (self, func):
self.func = func

def __get__(self, instance, owner):
if instance:
return lambda: self.func(instance)
else:
return lambda explicit_instance: self.func(explicit_instance)

class Python:
name = 'Monty'
greet = MyMethod(lambda self: 'My name issss %s' % self.name)



Bound methods: lpocta uMnnemeHTauus!

snake = Python()

snake.greet() # 'My name issss Monty'

snake.name = 'Nagini'

Python.greet() # TypeError: <lambda>() takes exactly 1 argument (0 given)
Python.greet(snake) # 'My name issss Nagini'



UmnopTtupaHe Ha Moaynu

import module
...CbOTBEeTCTBa Ha...

module = __dimport__('module")



KoHcTpyupaHe

° _new__(cls, *args, xxkwargs)

e _ _init__(self, xargs, *xkwargs)



new

new__ e NCTUHCKUAT KOHCTPYKTOP Ha BawuTe obekTu. __init__ e caMo nHuumanmsaTop.

class Vector(tuple):
def __new__(klass, x, y):
return tuple._ _new__(klass, (x, vy))

def add__(self, other):
if not isinstance(other, Vector):
return NotImplemented
return Vector(self[0] + other[0], self[1l] + other[1])



Method resolution order

PeabT 3a 06x0X/4aHe Ha 6a30BU K/lacoBe

class A(int): pass
class B: pass
class C(A, B, int): pass

C._mro__ 4 wam C.mxro()
# <class ' main__.C'>, <class '__main__.A'>, <class
# <class 'int'>, <class 'object'>

1 1

__main__.B'>,



Method resolution order (2)

e lM3non3Ba anropntbM HapedeH C3 linearization
e https://en.wikipedia.org/wiki/C3 linearization
e https://dl.acm.org/doi/pdf/10.1145/236337.236343



https://en.wikipedia.org/wiki/C3_linearization
https://dl.acm.org/doi/pdf/10.1145/236337.236343

Lpyru (6e3 KOHKpeTeH pen)

__sizeof _
__weakrefoffset _
__base__
__bases__
__basicsize__
__module__
__package__
__all__
__builtins__
__sSubclasses__
__subclasshook__
__subclasscheck__
__file_ _
__format__
__loader__
Ellipsis/...



lperosop!

isinstance(3, int) {# True
isinstance(3, object) # True
isinstance(3, str) {## False
isinstance(int, type) # True
isinstance(3, type) {## False

isinstance('hello', str) # True



Mperosop?

issubclass(int, object)
issubclass(object, int)
issubclass(int, int)
issubclass(3, int)
issubclass(int, type)

# True
## False
# True

i# TypeError:

# False

[...] must be a class



[perosop?1?1?1?!

isinstance(type, type)
issubclass(type, type)
isinstance(object, object)
issubclass(object, object)
isinstance(type, object)
issubclass(type, object)
isinstance(object, type)
issubclass(object, type)

1F
1
1F
1
1F
1
1F
1

True
True
True
True
True
True
True
False



isintance u3obpaseH

e 1issubclass obxoxpa __bases__ U TbpCn CbBNageHme

e isinstance(x, t) == issubclass(x._ _class , *t)
3 » int \
object type

"hello' ~ Str




MeTtaknacose

Bcnuko B MaliTbH e 06eKT, BKIKOUNTENHO U KacoBeTe

Bcekn 06eKT € MHCTaHLUMSA Ha HAKaKbB K/lac, BKAKUUTENTHO U KnacoBeTe
KnacoBeTe Ha knacoBeTe CU MMaT CheLnanHoO UMe - MeTaklacoBe

type e MeTaknac Ha TOKY-LLIO pa3riejaHunTe TUNOBE



KakBo BCbLHOCT e type?

e be3 apryMeHTM e NpocCTo KIacChT type
C egnH aprymeHT type (x) BpbLUa TUMA Ha X

e C Tpw apryMeHTa ce KOHCTpYMpa NMHCTaHUMA Ha type:
type(name, bases, dict)



Mpumep 3a type(name, bases, dict)

def init_person(self, name):
self.name = name

def say_hi(self):
print(£'Hi, My name is {self.name}')

Person = type('Person', (), 1%
__init__': init_person,
'say_hi': say_hi,

£)

Person('Geoxrge').say_hi()



HacnepgasaHe ot type

class metacls(type):
def _new__ (cls, name, bases, attr dict):
dict['say_bye'] = lambda self: print('bye')
return type.__new__(cls, name, bases, attr_dict)

Person = metacls('Person', (), 1
' __dinit__': init_person,
'say_hi': say_hi,

£)

Person('George') .say_bye()



metacls nsobpaseH

3 'hello' Person('George')

[
>

object type - metacls

O




CuHTaKTMYHA 3aXap

class
X

y

Foo(A, B, C, metaclass=Bar):
=1
=2

#f e 3axap 3a:

Foo =

Bar('Foo', (A, B, C), 3+'x"':



CuHtakTHyHa 3axap (2)

class Person(metaclass=metacls):
def init_ (self, name):
self.name = name

def say_hi(self):
print(f'Hi, My name is 3self.namet')

Person('Geoxrge').say_bye() # bye



be3kopucreH nuTOH

def without_ego(func):

def wrapped(self, xargs, xxkwargs):
old_self = func.__globals__.get('self"')
func.__globals__['self'] = self
result = func(xargs, *xkwargs)
func.__globals__['self'] = old_self
return result

wrapped.__name__ = func.__name__

return wrapped

class selfless(type):
def __new__(cls, name, bases, attrs):
for key, value in attrs.items():
if hasattr(value, ' call '):

attrs[key] = without_ego(value)
return type.__new__(cls, name, bases, attrs)



beskopucTHa HUHAXKa!

class Person(metaclass=selfless):
def init__(name):
self.name = name

def say_hi():
print(f'Hi, I am {self.name}')

Person("Z&E") .say_hi()



Bunpocu?




