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Ten F:;2E T4 get_ () HIAZAA A4 10& 93t = 2T HEH YY)

class Ten:
def _ get_ (self, obj, objtype=None):
return 10
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class A:
x =5 # Regular class attribute
y = Ten() # Descriptor instance
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>>> a = A() # Make an instance of class A

>>> a.x # Normal attribute lookup

5

>>> a.y # Descriptor lookup
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import os
class DirectorySize:

def _ _get__ (self, obj, objtype=None) :
return len(os.listdir (obj.dirname))

class Directory:

size = DirectorySize() # Descriptor instance
def _ init_ (self, dirname):
self.dirname = dirname # Regular instance attribute

Weh B AAL 257 54D HolFUTh- vl ohE AAE B Aasth

>>> s = Directory('songs')

>>> g = Directory('games')

>>> s.size # The songs directory has twenty files
20

>>> g.size # The games directory has three files

3

>>> os.remove ('games/chess"') # Delete a game

>>> g.size # File count is automatically updated

2
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import logging
logging.basicConfig(level=logging.INFO)
class LoggedAgeAccess:
def _ _get_ (self, obj, objtype=None) :
value = obj._age
logging.info ('Accessing ¢r giving %r', 'age', value)

return value

def set___(self, obj, value):
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logging.info ('Updating 2%r to %r', 'age', value)
obj._age = value

class Person:

age = LoggedAgeAccess () # Descriptor instance

def __init__(self, name, age):
self.name = name # Regular instance attribute
self.age = age # Calls __set__ ()

def birthday(self):
self.age += 1 # Calls both __get__ () and __set__ ()
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>>> mary = Person('Mary M', 30) # The initial age update is logged
INFO:root:Updating 'age' to 30
>>> dave = Person('David D', 40)

INFO:root:Updating 'age' to 40

>>> vars (mary) # The actual data is in a private attribute
{'name': 'Mary M', '_age': 30}

>>> vars (dave)

{'name': 'David D', '_age': 40}

>>> mary.age # Access the data and log the lookup
INFO:root:Accessing 'age' giving 30

30

>>> mary.birthday () # Updates are logged as well
INFO:root:Accessing 'age' giving 30

INFO:root:Updating 'age' to 31

>>> dave.name # Regular attribute lookup isn't logged
'David D'

>>> dave.age # Only the managed attribute is logged
INFO:root:Accessing 'age' giving 40

40

o] g A2 B 71X F 8 A= MQ o) 2 _age7} LoggedAgeAccess 28] 20l TAF o] Jh= AYUth =, 2+
ANABAEUY 2O H = oERRE B 7H  9lon s o] 52 AT 5 s Ut th dlolA =,
o] FAIE A FTh

14 b3 3o o] 2

ZHA7MU2THEHE AS D u], ol " o] Fo] ARRE A=A A4 HaagdEHo| &8 5 ds Ut
o] oo A, Person F & 20l = named} ageet= F M 2T HE A28 A7 FUTh Person A7}
Aol 9 wl|, LoggedAccess®] __set_name__ () o 3t 2 S wt5o] = o] 55 75T 5 IA=F A, &

23 HE o XA 9] public_name} private_name

tjo
Y
of
)
<
o

import logging

logging.basicConfig(level=logging.INFO)
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class LoggedAccess:

def _ set_name__ (self, owner, name):
self.public_name = name
self.private_name = '_' + name

def _ _get__ (self, obj, objtype=None) :
value = getattr(obj, self.private_name)
logging.info ('Accessing ¢r giving
return value

]

self.public_name, wvalue)

)z
logging.info ('Updating ¢r to %r', self.public_name, value)
setattr (obj, self.private_name, value)

def set__ (self, obj, value

class Person:

name = LoggedAccess () # First descriptor instance
age = LoggedAccess () # Second descriptor instance
def _ init__ (self, name, age):
self.name = name # Calls the first descriptor
self.age = age # Calls the second descriptor

def birthday(self):
self.age += 1

3} 3 MAd2 person F; A7 __set_name_ () & TE3e] BT o]Fo] 7|EHUSS RAF YT
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>>> vars (vars (Person) [ "name'])

{'public_name': 'name', 'private_name': '_name'}

>>> vars (vars (Person) ['age'])

{'public_name': 'age', 'private_name': '_age'}

ol A A} F ;W 2E name}t age 0 S AM~E 2 T}

>>> pete = Person('Peter P', 10)
INFO:root:Updating 'name' to 'Peter P'
INFO:root:Updating 'age' to 10

>>> kate = Person('Catherine C', 20)
INFO:root:Updating 'name' to 'Catherine C'
INFO:root:Updating 'age' to 20

T 709] Person QA2~®R 20 = 7R o] 59 23 T
>>> vars (pete)

{'_name': 'Peter P', '_age': 10}

>>> vars (kate)

{'_name': 'Catherine C', '_age': 20}
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from abc import ABC, abstractmethod
class Validator (ARC) :

def _ set_name__ (self, owner, name):
self.private_name = '_' + name

def _ _get__ (self, obj, objtype=None) :
return getattr (obj, self.private_name)

def __set__ (self, obj, value):
self.validate (value)
setattr (obj, self.private_name, value)

@abstractmethod
def validate(self, wvalue):
pass
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class OneOf (Validator) :

def __init__ (self, *options):
self.options = set (options)

def validate(self, wvalue):
if value not in self.options:

raise ValueError (f'Expected {value!/r} to be one of {self.options/r}")

class Number (Validator) :

def init (self, minvalue=None, maxvalue=None) :
self.minvalue = minvalue
self.maxvalue = maxvalue

def validate(self, wvalue):
if not isinstance(value, (int, float)):
raise TypeError (f'Expected {value!/r} to be an int or float')
if self.minvalue is not None and value < self.minvalue:
raise ValueError (
f'Expected {value!/r} to be at least {self.minvalue!/r}'
)
if self.maxvalue is not None and value > self.maxvalue:
raise ValueError (
f'Expected {value!/r} to be no more than {self.maxvalue!r}'

class String(Validator):

def _ _init__ (self, minsize=None, maxsize=None, predicate=None) :
self.minsize = minsize
self.maxsize = maxsize

self.predicate = predicate

def validate(self, wvalue):
if not isinstance (value, str):
raise TypeError (f'Expected {value!/r} to be an str')
if self.minsize is not None and len(value) < self.minsize:
raise ValueError (
f'Expected {value!/r} to be no smaller than {self.minsize!/r}’'
)

if self.maxsize is not None and len(value) > self.maxsize:

(TH& STOTATl A1)
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raise ValueError (
f'Expected {value!r} to be no bigger than {self.maxsize!/r}'
)
if self.predicate is not None and not self.predicate(value):
raise ValueError (
f'Expected {self.predicate} to be true for {value!/r}'
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class Component:

name = String(minsize=3, maxsize=10, predicate=str.isupper)
kind = OneOf ('wood', 'metal', 'plastic')
quantity = Number (minvalue=0)

def _ _init__ (self, name, kind, quantity):
self.name = name
self.kind = kind
self.quantity = quantity

Haayes 228 dagar RS AL A2 A Gt

>>> Component ('Widget', 'metal', 5) # Blocked: 'Widget' is not all uppercase
Traceback (most recent call last):

ValueError: Expected <method 'isupper' of 'str' objects> to be true for 'Widget'

>>> Component ('WIDGET', 'metle', 5) # Blocked: 'metle' is misspelled
Traceback (most recent call last):

ValueError: Expected 'metle' to be one of {'metal', 'plastic', 'wood'}

>>> Component ('WIDGET', 'metal', -5) # Blocked: -5 1is negative
Traceback (most recent call last):

ValueError: Expected -5 to be at least 0
>>> Component ('WIDGET', 'metal', 'V'") # Blocked: 'V' isn't a number
Traceback (most recent call last):

TypeError: Expected 'V' to be an int or float

>>> ¢ = Component ('WIDGET', 'metal', 5) # Allowed: The inputs are valid
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descr.__get__ (self, obj, type=None) -> value

descr.__set_ (self, obj, value) —-> None
descr.__delete_ (self, obj) —-> None
o) Zlo] XU o] Y& HAE F htE A FAAA L, T W AR S AT E 275 o2 7
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U223 Y= desc.__get_ (obj)Ydesc._ _get_ (None, cls)E AH S
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H 23)9 222 object.__getattribute () ol AFUH a2 ¢ shol A S7k= AU th
def object_getattribute (obj, name) :
"Emulate PyObject_GenericGetAttr () in Objects/object.c"
null = object ()
objtype = type (obj)
cls_var = getattr(objtype, name, null)
descr_get = getattr(type(cls_var), '__get__ ', null)
if descr_get is not null:
if (hasattr(type(cls_var), '__set_ ")
or hasattr(type(cls_var), '__delete_ ")):
return descr_get (cls_var, obj, objtype) # data descriptor
if hasattr(obj, '__dict__ ') and name in vars(obj):
return vars (obj) [name] # instance variable
if descr_get is not null:
return descr_get (cls_var, obj, objtype) # non-data descriptor
if cls_var is not null:
return cls_var # class variable
raise AttributeError (name)
Note, there is no _ getattr__ () hook in the _ getattribute__ () code. That is why -calling
__getattribute__ () directly or with super () .__getattribute__ will bypass __getattr__ () en-
tirely.
Instead, it is the dot operator and the getattr () function that are responsible for invoking __getattr__ () when-

ever __getattribute__ () raisesan AttributeError. Their logic is encapsulated in a helper function:

def getattr_hook (obj, name):
"Emulate slot_tp_getattr_hook () in Objects/typeobject.c"

try:
return obj.__getattribute__ (name)
except AttributeError:
if not hasattr(type(obj), '__getattr__'):
raise
return type (obj).__getattr__ (obj, name) # __getattr__

11
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A.x & e A 23 3 2L type._ getattribute_ () o] 5tk A E object.
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S ol F71= H, set_name_() FE5og &gt

m{w

12


https://github.com/python/cpython/tree/3.9/Objects/typeobject.c
https://github.com/python/cpython/tree/3.9/Objects/typeobject.c
https://www.python.org/download/releases/2.2.3/descrintro/#cooperation
https://github.com/python/cpython/tree/3.9/Objects/typeobject.c

3.10 ORM oj %]

he ZEE HolE U E Aol 2] w4 v H e PRSI UL Hel R vasl 8 24 Y
Y,
4] ofo]t]o} = Bl o] E} 7} 9] 5 o o o] 20 AFE Tk AUtk Shol 4 1R 2k Hl o] B u] o] 1

class Field:

def _ set_name__ (self, owner, name):
self.fetch = f'SELECT {name/ FROM {owner.table} WHERE {owner.key/=7?;"
self.store = f'UPDATE {owner.table} SET {name/=? WHERE {owner.key/=7?;"

def _ _get_ (self, obj, objtype=None) :
return conn.execute (self.fetch, [obj.key]).fetchone() [0]

def _ _set_ (self, obj, value):
conn.execute (self.store, [value, obj.keyl])
conn.commit ()

Field Se) 28 AHEshol Hl ol Eulo] 29| 2} Hlo] el o

roh
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class Movie:

table = 'Movies' # Table name
key = 'title' # Primary key
director = Field()

year = Field()

def _ init_ (self, key):
self.key = key

class Song:
table = 'Music'
key = 'title'
artist = Field()
year = Field()
genre = Field()

def __init__ (self, key):
self.key = key

2o ARgste |, WA H o] HH o] o] AFsHAA L

>>> import sqglite3
>>> conn = sqglite3.connect ('entertainment.db")

e}k @ Al A2 dlol g o] ol A Hl ol B E A= A HolHE B stE e Holsyth:

>>> Movie ('Star Wars') .director
'George Lucas'
>>> jaws = Movie ('Jaws')

>>> f'Released in {jaws.year} by {jaws.director /'
'Released in 1975 by Steven Spielberg'

>>> Song ('Country Roads') .artist
'John Denver'

(TH& ST Aol A1)
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https://en.wikipedia.org/wiki/Database_model

(o] A sl o] A A M A%)

>>> Movie ('Star Wars') .director = 'J.J. Abrams'
>>> Movie ('Star Wars') .director
'J.J. Abrams'

UAEHH 228 EF2 st 23 7}
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property() £52 S EPRES ANAT W] G5 5EL EelA sh vlolH U2aHHE FYSE
AT YU Th 4B e TheH 25Tk

’property(fgetzNone, fset=None, fdel=None, doc=None) -> property

A (doc) 2 B2)H £ A EZHE x& Ao ste drtA A AHEH S HoFUth

class C:
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

v

x' property.")

UAaYE 22 EE SWA property () 7H o9 TR A HeAsel W, ol 7] 53 3ol 1 55 Eol
1%

class Property:
"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):

(TH& ST Aol A1)
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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_ )

>

) W2 AHEAE A o] 27 A ERRE HA LS 571 & S5 WA o] iA=L /g2

AE S0, 2AZHTAE ZehAECell ('b10') .valued E5 A ghol tf st B2 E & 713 4= Q95U Th
2 W) g & AL AN AT wjuirt do] A E AS ST AT 22O = ol E

Amol 44 LS E e Gotolds mmo GFE AR A e A e st el
o Tt 9l 22 ZAE AU

class Cell:

@property

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

W7 property () Y -+89] Property () 57k=0] o Al A 25 gt

2 F5o A=
sholWe) AA A& 7)5-e w7 BAL Awo 2 Fuh v dlolE TAAHEE AL, F A7}
ol 7% A ¥ U,

ZY 2 gAY AR T 5EH
Tt Ao A gk WA =7} ut S48} thE
Mol SR E 5 glsyth

& o237 553 types.MethodTypeS AFE3Fe] HIAEE 502 ws 4 FUTh:

HAEZ vbg U th AA A2 A7E T IAE gl 714
th. Fof whal, o] AAE AL self e}l 344 B thist} THE o]

i
L&

=]

class MethodType:
"Emulate PyMethod_Type in Objects/classobject.c

def _ _init__ (self, func, obj):
self. func__ = func
self. self = obj

def _ _call__(self, *args, **kwargs):
func = self. £
obj = self. self
return func(obj, *args, **kwargs)

unc___
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A5 A3, Gt ol 2 HE AN 2 Fol ¥l A 7 9%
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o
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class Function:

def _ get_ (self, obj, objtype=None):
"Simulate func_descr_get () in Objects/funcobject.c"
if obj is None:
return self
return MethodType (self, obj)

AE Z 2| Eol| A o2 S S AYstd A e daaHE 7 A5k e s yth:

class D:
def f(self, x):
return x

Faol R AN A3k 4798 o § o= HES Y&yt

>>> D.f.__qualname___

'D.f!

WL GRS TR T A Le __get__ ()= TEA dFUTh A, &4 S g A E ke
o)

>>> D, dict_ ['"f']

<function D.f at 0x00C45070>

Sz HE Foll AM sk @A sHE g M glo] RESE __get . ()2 EEFYTH

>>> D.f
<function D.f at 0x00C45070>

STz &L OJ_E*MM H AN 2= T AT UL H 23+ A9 WA= AAE 3=
_get_()—%i%ﬂ'

>>> d = D{()
>>> d.f
<bound method D.f of <__main__.D object at 0x00B18C90>>

WEHoz, A9 WAEE 35§50 AdE A2d2E AFFY

>>> d.f._ func_
<function D.f at 0x00C45070>

>>> d.f._ self
<__main__.D object at 0x1012el1£f98>

Ak v A = o A self 7} o Tl ol A] @ 7] T Feh A sl A=A ds7t ol Tl A =4 T2 H o] Qrhu,
uh2 o Aoy
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W ol AR E s doel MASE gt AU HS A s HRR AUSS ATY
Y,
R, ool _get () MAEI GO JELRER A2 ) AR WHD 5 e

v tlo]E] AT YE]= obj.f(*args) £&& £ (obj, *args)E WEAFUYTE cls.f(*args) TE2
(*args) 7 g Yth

ol £ AW Y F 8T K WYL Lo

H 3 AA NN S = S 2oA T
ST f(obj, *args) f(*args)
staticmethod | f(*args) f(*args)
classmethod | f(type(obj), *args) | f(cls, *args)

4.4 A WA=

AR YAE=HA glo] 3F F4+E vstgd Yt} c.fUC.f $F L object._ _getattribute_ (c,
"f") 1} object.__getattribute_ (C, "f") & AH X3 F= AR seFULh AHAH R, e
ARG FeN 2ol A T LA BA 2 & dF YT

A A= Agst S H = self A4S TR GFE WA= YT

=

A& 5o, A ;M7 A= 24 dlol 1%—&L7‘3Eﬂ°lﬂ%ﬂ1’\ =3

g5 AFU o] 22 HolH
ﬂ%—‘é}%*&% 3, B, TYH L 7B 7le SAEE Adse ARt A =8 Al e gyt lﬂ%‘% 7HL§31
o2 #HHH %lxl‘i},tﬂolﬁ"ﬂi’%* SHA = °“‘3-‘5“ﬂ 7= AF U & 50, erf (x) & F4
Aol A SAstA S, 57wl ol H A gl Z‘@ o EokA o= A i T YUk AU Z ?41’*011/\1

S+ A5 Yl s.erf(1.5) —-> .9332 E+=Sample.erf(1.5) —--> .9332

AA WA= ¥ glo] ot T8 HEAstEE, A &2 T 54 g5Uth
class E:

@staticmethod

def f(x):

return x * 10

>>> E.f(3)
30
>>> E().£(3)
30

Hl HlolE YAaa e 22 EZS AMRSHY, 4 o] A WA 9] staticmethod () & B3 Z5 U T

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

def _ init_ (self, f):
self.f = £

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

17
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Ué@% IEATE AANG S d of 25T

class F:

@classmethod

def f(cls, x):

return cls._ name_ , X

>>> F.f(3)
('"F', 3)
>>> F().£(3)
('F', 3)
o]l AL vt Zef s Fz sty B Axdo] A9 dloje ol o &84 S W 483tk
S wMAEY & VA 2= A S BAAEAAE U= &q Urth o & 5o, 2el& WA= dict.
fromkeys () £ 7] ZlAEA Al DA E UL €58 g0l d £5 B 0o 24U h

class Dict (dict):
@classmethod
def fromkeys(cls, iterable, value=None) :
"Emulate dict_fromkeys () in Objects/dictobject.c"

d = cls{()

for key in iterable:
dlkey] = value

return d

olAl af 718 MER gAY E tadt 2ol 74 & 5 Sy th

>>> d = Dict.fromkeys ('abracadabra')
>>> type(d) is Dict

True
>>> d
{'a': None, 'b': None, 'r': None, 'c': None, 'd': None}

Hl HlolH HAa Y 22252 A5, &5 Fol 8 WA 9] classmethod () & B3 25 U th

class ClassMethod:
"Emulate PyClassMethod_Type () in Objects/funcobject.c"

def _ init_ (self, f):
self.f = £

def _ _get_ (self, obj, cls=None):
if cls is None:
cls = type (obj)
if hasattr(type(self.f), '__get__"):
return self.f._ _get__ (cls)
return MethodType(self.f, cls)

The code path for hasattr (type (self.f), '__get_ ') was added in Python 3.9 and makes it possible for
classmethod () to support chained decorators. For example, a classmethod and property could be chained together:
class G:

@classmethod

@property

(TH& ST Aol A1)
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def doc___(cls):

return f'A doc for {cls._ _name_ !r}'

>>> G._ doc_
"A doc for 'G'"

4.6 W A AL} slots
STt __slots_ B A5, Ada”A gV E £F3e 14 do] s g2 uF Yyt AFgxF #F
AN A o] 7}x] B dH YT

AAMEZA A EYRE UYL E B WIS A FAFUT __slots__ ol AR H o] EFHE o] &
ghEg gy

class Vehicle:
__slots__ = ('id_number', 'make', 'model')

>>> auto = Vehicle()
>>> auto.id_nubmer = 'VYE483814LOEX'
Traceback (most recent call last):

AttributeError: 'Vehicle' object has no attribute 'id_nubmer'

2-U23YH7 _slots__o 438 A o= HE] that QAT Belshe BA AN S vEs )
=%o gurh

class Immutable:
__slots__ = ('_dept', '_name') # Replace the instance dictionary
def __init__ (self, dept, name):

self._dept = dept # Store to private attribute
self._name name # Store to private attribute
@property # Read-only descriptor

def dept (self):
return self._dept

@property
def name (self): # Read-only descriptor
return self._name

>>> mark = Immutable ('Botany', 'Mark Watney')
>>> mark.dept

'Botany’

>>> mark.dept = 'Space Pirate'

Traceback (most recent call last):
AttributeError: can't set attribute
>>> mark.location = 'Mars'

Traceback (most recent call last):

AttributeError: 'Immutable' object has no attribute 'location'
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7} &8l A ZH5-3) oF 3} functools.cached_property () & 22 =315 x}ohst

from functools import cached_property

class CP:
__slots___ = () # Eliminates the instance dict
@cached_property # Requires an instance dict

def pi(self):
return 4 * sum((-1.0)**n / (2.0*n + 1.0)
for n in reversed(range (100_000)))

>>> CP () .pi
Traceback (most recent call last):

TypeError: No '__dict__ ' attribute on 'CP' instance to cache 'pi' property.
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EOlAE FF T AUtk G A F2A o i &7}

null = object ()
class Member:

def _ init_ (self, name, clsname, offset):
'Emulate PyMemberDef in Include/structmember.h'
# Also see descr_new() in Objects/descrobject.c
self.name = name
self.clsname = clsname
self.offset = offset

def _ _get__ (self, obj, objtype=None) :
'Emulate member_get () in Objects/descrobject.c'
# Also see PyMember GetOne () in Python/structmember.c
value = obj._slotvalues([self.offset]
if value is null:
raise AttributeError (self.name)
return value

def set__ (self, obj, value):
'Emulate member_set () in Objects/descrobject.c'
obj._slotvalues|[self.offset] = value

def __delete_ (self, obj):
'Emulate member_delete() in Objects/descrobject.c'
value = obj._slotvalues[self.offset]
if value is null:
raise AttributeError (self.name)

obj._slotvalues|[self.offset] = null

(BF= sl el Aol AI%)
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(o1 A S o] A A Al

def repr__ (self):
'Emulate member_repr () in Objects/descrobject.c'
return f'<Member {self.name!/r} of {self.clsname!/r}>"

type.__new__() FINEE Fq 2 WAl @ AA £ F7sks A2 A dh

class Type (type) :
'Simulate how the type metaclass adds member objects for slots'

def _ new__ (mcls, clsname, bases, mapping):
'Emuluate type_new() in Objects/typeobject.c'
# type_new() calls PyTypeReady () which calls add_methods ()
slot_names = mapping.get ('slot_names', [])
for offset, name in enumerate (slot_names) :
mapping[name] = Member (name, clsname, offset)
return type._ _new__ (mcls, clsname, bases, mapping)

object. _new () MAEE A2 90 g4 SR0] JE dAEAS BEE AL AT
Uhee 47 ol el ter ol A g el o) 43

class Object:

'Simulate how object._ _new__ () allocates memory for __slots__'
def _ new__ (cls, *args):

'Emulate object_new() in Objects/typeobject.c'

inst = super().__new__(cls)

if hasattr(cls, 'slot_names'):
empty_slots = [null] * len(cls.slot_names)
object.__setattr___ (inst, '_slotvalues', empty_slots)

return inst

def _ setattr_ (self, name, value):
'Emulate _PyObject_GenericSetAttrWithDict () Objects/object.c'
cls = type(self)
if hasattr(cls, 'slot_names') and name not in cls.slot_names:
raise AttributeError (
f'{type(self).__name__!r} object has no attribute {name!/r}'
)

super () .__setattr__ (name, value)

def _ delattr_ (self, name):
'Emulate _PyObject_GenericSetAttrWithDict () Objects/object.c'
cls = type(self)
if hasattr(cls, 'slot_names') and name not in cls.slot_names:
raise AttributeError (
f'{type(self).__name__!r} object has no attribute {name!/r}'
)

super () .__delattr__ (name)

AA Feh 2o A AlEE o] A& A3 W, Object ol A A<kl Ml Bl Sl &S Typel & AR S H Ut

class H(Object, metaclass=Type):
'Instance variables stored in slots'

slot_names = ['x', 'y']

(BF= s of Aol A1)
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def _ init_ (self, x, y):
self.x = x
self.y =y

o] Al ol A, vl el Zef e x 2 yoll the | AAE 2=PsUnh

>>> from pprint import pp
>>> pp (dict (vars (H)))

{'__module__ ': '__main__ "',
' doc__': 'Instance variables stored in slots',
'slot_names': ['x', 'yv'],
'_init_ '": <function H._ _init__ at 0x7fb5d302f9d0>,
'x': <Member 'x' of 'H'>,

'y': <Member 'y' of 'H'>}

A7t HEANA U, JEZHEZ AT = slot_values E|AE

il
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o

>>> h = H(10, 20)
>>> vars (h)

{'_slotvalues': [10, 20]}
>>> h.x = 55

>>> vars (h)
{'_slotvalues': [55, 20]}

AR B AL A Y A L o =P HEL o 98 WA YU Th

>>> h.xz
Traceback (most recent call last):

AttributeError: 'H' object has no attribute 'xz'
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