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Metaclasses are deeper magic than 99% of users should
ever worry about. If you wonder whether you need them,
you don’t (the people who actually need them know with
certainty that they need them, and don’t need an explanation
about why).

Python Guru Tim Peters



Kiracebr 1 MeTtakjacehl

Knacec — obbekT, coznamorniuii Jpyrue 00bLEKThI.
x = int
print x
y = x0)
print y

<type ’int’>
0
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Kiracebr 1 MeTtakjacehl

Knacec — obbekT, coznamorniuii Jpyrue 00bLEKThI.

x = int
print x
y = x0)
print y

<type ’int’>
0

Memaxaacc — 0ObEKT, CO3IAIONINI KJIACCHL.
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MeTameTakaacchl...?

def £():

return f

f

10
00
tO00

<function
<function
<function
<function
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at 0x7£99a456e5f0>
at 0x7f99a456e5f0>
at 0x7£99a456e5f0>
at 0x7£99a456e5f0>



[Tpumep (Django)
from django.db import models

class Student(models.Model):
name = models.CharField(max_length=70)
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[Tpumep (Django)
from django.db import models

class Student(models.Model):
name = models.CharField(max_length=70)

s = Student (name=’Alexey’)
print s.name
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[Tpumep (Django)
from django.db import models

class Student(models.Model):
name = models.CharField(max_length=70)

s = Student (name=’Alexey’)
print s.name

Ox3eMiutsAp CharField?
’Alexey’

(CkpbiThie obparienus K 6a3e JAHHbBIX)



MetakJjiace type

type (name, bases, attrs)

e Bosspamaer kjacc ¢ umMeneMm name,
@ poauTesigaMu bases,

@ arpubyramu attrs.
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MetakJjiace type

type (name, bases, attrs)

e Bosspamaer kjacc ¢ umMeneMm name,
@ poauTesigaMu bases,

@ arpubyramu attrs

C = type(’MyClass’,

(object,),

{’f’: lambda self: ’abc’})
c=CO
print c.fQ)

abc
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YHuUBepCcaJILHBIN MeTaK/1acc

x =1
print type(x)

<type ’int’>
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YHuUBepCcaJILHBIN MeTaK/1acc

x =1
print type(x)

<type ’int’>

# type(type(x))
print type(int)

<type ’type’>
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YHuUBepCcaJILHBIN MeTaK/1acc

x =1
print type(x)

<type ’int’>

# type(type(x))

print type(int)

<type ’type’>

# type(type(type(x)))
print type(type)

<type ’type’>
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Arpubyr __class__

class C(object):
pass

x = CO
print x.__class__
print C.__class__

(kmace ~ )

print type.__class__

<class ’__main_
<type ’type’>

<type ’type’>

.C’>



Mepapxusi 06beKTOB

e
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Mepapxust 00bEKTOB

( type
__class__

__class__
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Mepapxust 00bEKTOB

( type
__class__

__class__

e Kiacc

o OObekT

o OObekT



Mepapxust 00bEKTOB

( type
__class__

__class__

Meraxkiace
Kiacce

O6BeKT

Kiacce

OoObekT

O6bexT



MexaHusm cos3aHnst KjaaccoB

class C(object):
def f(self):
print ’abc’
X=1
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MexaHusm cos3aHnst KjaaccoB

class C(object):
def f(self):
print ’abc’
X=1

e Cosnatorcst £, X, ... (peKypcuBHO)
@ BrisbiBaercs

C = type(’C’, (object,), {’f’: £, ’X’: X,
o (type JiesiaeT Bce BHYTPEHHEE DEIHCTPAIUN 1 T.I1.)

(] type — MeTaKJIaCC 110 YMOJI9aHWIO

)
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lzmenenne meTakacca,
class A(object): pass

def creator(classname, bases, attrs):

return A

class C(object):
metaclass__ = creator

def f(self): print ’hi’
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lzmenenne meTakacca,
class A(object): pass

def creator(classname, bases, attrs):

return A

class C(object):
metaclass__ = creator

def f(self): print ’hi’

print C

<class ’__main__.A°>



Izmenenne meTaxkaacca
class A(object): pass

def creator(classname, bases, attrs):
return A

class C(object):
metaclass__ = creator

def f(self): print ’hi’

print C
<class ’__main__.A’°>

c=CO
c.tTO

AttributeError: ’A’ object has no attribute ’f’



Merakiiaccnl B 00111eM BHJIe

Ocobbie dpyukmum: __call

_ —_y ==

init__ (u __new__).
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Merakiiaccnl B 00111eM BHJIe

Ocobbie dpyukmum: __call

_ —_y ==

class Meta(type):
def __init__(cls, name, base, attrs):
super (Meta, cls).__init__(
name, base, attrs)
cls.f = lambda self: ’qwerty’

class A(object):
_metaclass__ = Meta

init__ (u __new__).
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Merakiiaccnl B 00111eM BHJIe

Ocobbie dpyukmum: __call

_ —_y ==

class Meta(type):
def __init__(cls, name, base, attrs):
super (Meta, cls).__init__(
name, base, attrs)
cls.f = lambda self: ’qwerty’

class A(object):

__metaclass__ = Meta
a=AQ0
print a.f()

qwerty

init__ (u __new__).
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[Tporece cozjianust Kiacca, type

C = type(name, bases, attrs)
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[Iporiecc cozjlanns Kjiacca, type

Q
Il

type (name, bases, attrs)

C = type.__call__(name, bases, attrs)

C = type.__new__(metacls, name, bases, attrs)

(KOHCTpyHWpOBaHME )
@ type.__init__(C, name, bases, attrs)
(nHUTIATI3ATIS)



HpOHGCC CO3/JaHnsd KijlaCCa, METaKJIaCC

Meta(name, bases, attrs)

Q
Il

Meta.__call__(name, bases, attrs)

Q
I

@ C = Meta.__new__(Meta, name, bases, attrs)

(KOHCTpyHUpOBaHME)

@ Meta.__init__(C, name, bases, attrs)
(nHUTIATI3ATIIS)



Metaxtacchl, Hac/iejoBaHne, pa3pelieHne nMeH

@ Merakaaccol HacCJICAYIOTCA OT type
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Metakacchl, Hacae0BaHne, pa3penienne nMen

e Metakiaccel HacIeyloTcsa OoT type
o [Ipu nacjenoBaHum KIaccoB METAKJIacC COXPAHACTCH



Metakacchl, Hacae0BaHne, pa3penienne nMen

e MeTrakiaccsl HaCJIE[yIOTCsL OT type

o IIpu Hacsle0BaHUM KJIACCOB METAKJIACC COXPAHIETCS

e Paspelnenne nmen B Kjaccax: caM KJace U ero
MeTakKJIace (C y4eToM Hac/ie[0BAHMs )
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Metakacchl, Hacae0BaHne, pa3penienne nMen

e MeTrakiaccsl HaCJIE[yIOTCsL OT type

o IIpu Hacsle0BaHUM KJIACCOB METAKJIACC COXPAHIETCS

e Paspelnenne nmen B Kjaccax: caM KJace U ero
MeTakKJIace (C y4eToM Hac/ie[0BAHMs )

e Pasperrienne nMeH B 9K3eMILIAPax: IK3EMIUISIP U €ro
KJIaCC (C y9eTOM HAC/IeI0BAHMS )

class M(type):

def f(cls): pass
class C(object):
metaclass__ = M

c =CQO
c.fQ

AttributeError: ’C’ object has no attribute ’f°

C.f0



[Ipumep MeTakxacca

Bajiaua: Jyist KaskJ0ro MeTojia B KJjacce JI00aBJIsITh JIIst
HEro KOPOTKHI IICEeBJOHNM (TIepBas OyKBa B BEPXHEM
perucTpe).

class A(object):
__metaclass__ = AddShortNames
def foo(self):
print(’Called foo’)
def bar(self):
print(’Called bar’)

= AQ)
.foo()
.bar ()
FO
.BO)

P PP P
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[Tpumep MeTaxacca

class AddShortNames(type) :

def __init__(cls, classname, bases, attrs):

super (AddShortNames, cls).__init__(
classname, bases, attrs)
for attr_name, attr in attrs.items():
if callable(attrs):
short = attr_name[0] .upper ()
setattr(cls, short, attr)



AbcTpakTable aTpuOyThI

3amper Ha CO3/IaHNE FK3EMILIAPOB KJIACCOB-IIOTOMKOB,
KOTOpPBIE HE I1ePEoIPeIe/IsaioT KaKne-T0 aTpUOyTHI.



AbcTpakTable aTpuOyThI

3amper Ha CO3/IaHNE FK3EMILIAPOB KJIACCOB-IIOTOMKOB,
KOTOpPBIE HE IIEePEOIPEIeIsIOT KAKNe-TO aTpUOyTHI.

from abc import ABCMeta, abstractmethod

class Shape(object):
_metaclass__ = ABCMeta

@abstractmethod
def area(self):
pass



AbcTpakTable aTpuOyThI

class Rect(Shape):
pass

t = Rect()

TypeError: Can’t instantiate abstract class
Square with abstract methods area



AbcTpakTable aTpuOyThI

class Rect(Shape):
pass

t = Rect()

TypeError: Can’t instantiate abstract class
Square with abstract methods area

class Rect(Shape):

def area(self):
return self.w * self.h

t = Rect()



Huuero me nonsitHo, 4To jenarh’?

MaTepI/IaJII)I IIpO METaKJIaCChI:

e Ccblika Ha cTaThio Ha Xabpe.

o M. JIyru. Msyuaem Python (4-e uznanue). I'n. 39.
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https://habrahabr.ru/post/145835/

