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1.1 ZHCHSH o &~ & HHElSH=E CIA3RIE

Ten 2 2e F4__get_ () WA =AM 5 102 st HAaHH YT

class Ten:
def _ get_ (self, obj, objtype=None) :
return 10

UaIHEE ARG st |, e el Sl Mz A3 oF gt

class A:
x =5 # Regular class attribute
y = Ten() # Descriptor instance

et @ AL ARt ERRHE 239 HATHE 23] 9] Aol HAFUth

>>> a = A() # Make an instance of class A
>>> a.x # Normal attribute lookup

5

>>> a.y # Descriptor lookup

10
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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

el @ AAL 237 EA YL Bl F U B ¥ T A48 S ANG ok




>>> 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

Haa g7t AME At e Bose A Yol &, o] oAl _get_ () of thek mj7) "9
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import logging
logging.basicConfig(level=logging.INFO)
class LoggedAgeAccess:

def _ get_ (self, obj,
value obj._age
logging.info ('Accessing

return value

def _ _set_ (self, obj,
logging.info ('Updating

obj._age

value) :
to Sr'

value

class Person:

age

LoggedAgeAccess ()

def _ init_ (self, name,
self.name name

self.age age

age) :

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

¢r giving

objtype=None) :

SR |
ok

'age', value)

, 'age', value)

# Descriptor instance

# Regular instance attribute
# Calls __set__ ()

# Calls both __get__ () and __set__ ()

i3} & Al
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nameS 21

>>> 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}

(TS STeT Aol A%
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>>> 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] oAl ] B 747) F 2 BA = A Q o] & _age7} LoggedAgeAccess e 0] LA o gtk AP th &,
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import logging
logging.basicConfig(level=logging.INFO)

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 ¢r', self.public_name, value)
return value
def _ _set_ (self, obj, value):
logging.info ('Updating 2¢r to %r', self.public_name, value)

setattr (obj, self.private_name, 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
3t P Al A2 Person 2 L7F__set_name_ () & ZE8HY] BE o]F o] 7 FH S HolF U
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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 Al M E 2+ named} age BFol et AA~E 27 o)

>>> 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

5 70 Person QA= 2ol = 7R Q1 o] E¥F 23 U Th:

>>> 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 (ABC) :

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

AHEAF Y] B A7) Validator ol A A&l of shm 2 g of whet theFst Al &2 Bl A E L] 96
validate () WA EE AlF3f oF &ch
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1) Oneofx= Zro] A|3tE &4 AdE = 311} ol x| Folgh ).

2) Number = ghol int U float 917 SAlFLTh A€ 2 0 2, gho] 7o 2 & gkol k2 A gk Aol ol
9=A) el gk,

3) string e ghol strel A AT AR AR, Fol A A4k Huh Dolo) FHAL AAFIT,
AHERE A 9] = o (predicate) = A5 E 4 AHF YT

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}’'

(Th5 sTeTATol A1)



https://en.wikipedia.org/wiki/Predicate_(mathematical_logic)

(o1 s o] A oA A<

)
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:
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}'

2.3 A9l
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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

Haage e 22d dagdartweolAe e BAdYH

>>> 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):

(T sl o Aol Al<)
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ValueError: Expected -5 to be at least O
>>> 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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Ao HAaagE s H2AHH Z2EZY WA E FtUE 2 o EHE YUt o5 T
HAEE_ get_ (), __set_ () @ _ delete_ () YUt} o8 WA= = o] sF}r oJEEH
Eo] oW, ﬂ%ﬂa‘rizmv}
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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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7l Ag delgy ya2agHE HEHE, _get_ () _set_ ()= EF HY3aL, __set_ () 9]
T2 o AttmbuteErrorE A 7| A L. dlolH AT HEE s 7] 98] o2 & S A 7] =
Ze] BARZ  set_ () HAEE A3t Ao 7 2RI C]

34 C|A3ZE SS9 L

tJA~3 3 El=desc.__get_ (obj) Y desc._ _get_ (None, cls)E AH STE T 4 5t
AW AEARE AA2 A ULDYE A} AELR T2 A0 6 LAY,

& Al obj.x=obj o] F A QoA JEFHE xE 23T 7“140] OIAEIA  dict_ Hb
HaaHHE dAsHd, ofef dd fAaes] F 2ol whel 2218 get () o]l TEH UL

2 AE AL by 7} AR, Z e B2 supere] 2Bl 29 7] of) }a} D}%Hﬂ‘r-

Ar8A 25 £ vlo]E AT PE o] AR 5L A S Rojshn dAdA w4, ¥ HolE Haag
E ( 7

2o W, o2 AFHE _ getattr () & AFTHE o2 T ANLS B3 AT
a.xo st AT HE| 7 B AE W, desc.__get__ (a, type(a))E ZTESHUTh
A %32 22 object . _getattribute_ () o AL UITh THE-L €43 sold SHE U T
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__ () directlyorwith super () .__getattribute__ willbypass___getattr__ () en-
tirely.
Instead, it is the dot operator and the getattr () function that are responsible for invoking _ getattr__ ()
whenever __getattribute__ () raises an AttributeError. Their logic is encapsulated in a helper func-
tion:

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__

10
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A.x & 2o A 239 o3k 2 type.__getattribute__() o A5YU T TA = object.
__getattribute_ () ¢ ©A ]3]' 7\}'5}}1 th A~EA gV E 237 A HAE B2 A
£ 5 ANe= EHXJ]%‘/]D}-

t2Aage 7 A5, desc.__get_ (None, A) 2 & Utrh
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3.7 superdjlM &

super®] A 23] of] 3t =2+ super () 7 WS A 9] _ getattribute_ () WA Z=o) JF YT
A %3] super (A, obj).m2obj.__class_ . mro_ oA AHlE T} =0~ FYABE
AASTEB.__dict__ ['m'].__get_ (obj, A)EWEFUTh Y2IAYHET} ol H, mo] WA H

A 2 AdHl = g Yo
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TEol WAHEUH
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name-= U2 HEH 7Y H S~ HE Y

T3 AMF AR Objects/typeobject.c®] type_new () 2} set_names () 9 Y54t}

o

B ZA ol type.  new () o 7] wjRol, ¢ U2 A Aol e BT TE YFo 2=
El7} Fef2o] 27t W, set _name () & FEFSE T &8 oF Fyth
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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.key])
conn.commit ()
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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

B2dg ARgstel |, WA dl o] B H o] 2o AABHEA L

I

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

3l @ AL dolE o] 2o A H o B & AW Y vl ol B & Al she e HoFyth

>>> 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'

>>> Movie ('Star Wars') .director = 'J.J. Abrams'
>>> Movie ('Star Wars') .director
'J.J. Abrams'
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property () 3EL o ESHEC AN~ U] B4 52 =27 s volEH JaaHE S Aee
243 Y Th A8 0e T 2t

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

AT (doc) 2 A H = AERRE xE Boste A A AHEHE HolFUth

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 'x' property.")

Haa gy 22 &F SHA property () 7} o1 B A FHE =4 FAsteld, o 7] =43 sto|d 55
=0l dsYrth

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):
if self.fdel is None:
raise AttributeError("can't delete attribute")
self.fdel (ob7j)

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:

@property

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

W property () W88 Property () 57F=°] o] dlAl oA 25t

4.2 22l HAME
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Sejs gAY 49D 5t 558
Ak ol A w vl =7k duk B4k ok
ofd W o] B F 4 Y&vIth

ekt e 3 253 types.MethodType 2 AFR&lo] A EE 450 2 ulE 4 95U

N
rE
rigt
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Ut Belol whel, o] 2T AL self el 514 U shisth o

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. func_

obj = self. self
return func(obj, *args, **kwargs)

WAES A ARE A As7) A3, FE IS HE AL S WS AL A _oer_0
WAZE ERFUT. o B57) A2B20l A A 2351 5 AAE WAEE NasE 1) b ol
Hazge 9 EPUh 35 948 then gath

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)

Az Elo| A tha SRS E A AAE T4 H2aHEH 7 25k YA e Hosuth

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




>>> D.f._ qgualname_

ID fl

ZH2 G E S AMAE __get_ () & ZTEFA GFUTh tiAl, @A S T AAE
g o

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

<function D.f at 0x00C45070>

S 2o HE Foll AMsshd DA SHE S M glo] REFSE __get . () = TEFYTH

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

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

WA, A48 MASE SR G40l A4E A2dAE AU,

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

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

Al vl A =0 A self 7 o Tl ol A @27 T Zela WA Z oA ds7} ol ol A 224 RS Aol 9l
™, uhx o] Z U TH

43 HIMES BF

u] o] Bl T AT el Faol] A =2 nhol sl kAol S eS Mysh Aeket o AUZ S AF
.
2oFH, 5ol __get_ () MAETF QoA o ESHER ANAT W W AEE WD 4 Y5

t}. v] ¢ O]Fﬂ O3 38E = obj.f(*args) &2 f (obj, *args) & WIS cls.f (*args)
$E2 f(*args) 7} EYTh

ﬂﬁ%ﬁéﬂﬂ%%%QEﬂﬂﬂé%ﬁﬁﬁww
H st HHMAM S & EEEINEEE
I f(obj, *args) f(*args)
staticmethod | f(*args) f(*args)
classmethod | f(type(obj), *args) | f(cls, *args)
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@staticmethod
def f (x):
return x * 10

>>> E.f(3)
30

>>> E().f(3)
30

vl HlolE AT YHE Z2EZS AMRSHH, 5 o] A M A9 staticmethod () & &3 25 Yth

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

def _ init_ (self, f):
self.f = £

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

45 EA HIME

o,
)

HAEgtge, SR A= FTE S
S E2EAAAG SR 2D o) Z5UTh

s}

[e:

class F:
@classmethod
def f(cls, x):
return cls. name_ , X

>>> F.f(3)
('"F', 3)

>>> F().f(3)
('"F', 3)

o] FAL YTt s B2 W BRI 54 A LT A
b2 MAEY b SRS UA FAs AYAE B

25 ol g o o] 25 x &S w &83Y
dict.fromkeys ()= 7] ZAEo) A A B4 Y E BT}, e

Ath. A ol FUL A=
3 shol A 55 L b3t Brink

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

(Th5 sTeTATol A1)
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d = cls{()

for key in iterable:
dlkey] = value

return d

olAl A+ 71 MER AU E 5 2ol 74 &+ A5 Uth

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

>>> type(d) is Dict

True

>>> d

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

Hl HlolH YA Y 22 B2 A, &5 Fol W WA 9] classmethod () € a3 25U 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
def _ doc_ (cls):
return f'A doc for {cls._ name

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

4.6 HH{ ZHx||2} _slots__
Zea7t__slots_ B A, dxba gAVEE €239 114 dol widE vhgyth AR}
FHAA o 7kA B3I 9 :

1- 347 2% o B HE Y o® A% M8 ZA ZAFUTh _slots_o) AR H =L HE
o1& ¥ 549Utk

class Vehicle:

slots = ('id_number', 'make', 'model')
>>> auto = Vehicle ()
>>> guto.id_nubmer = 'VYE483814LOEX'

Traceback (most recent call last):

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

3-MREE AIFgUTh 4H E gl 52 AE oM F ) o EYHET Qe Ada”AE | slots_ 7}
o 48ntol E, glom 1520t ES ARG Y T o] = eho] 9] o] E (flyweight) t] #}<l
Adadaztiso]d widk S 23k

4 -8 g7 282 A 53 ofF 5= functools.cached_property() 2} 22 =3 &

o
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‘E’
o
3
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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.

__slots_ 9 Al sS4 glolM == !
AR w22 G2 A s of 3k7] Wi U T, T, & ol the WA C FEA A _slotvalues
Pl aEo] o5 RAE £ g S AT A B AL T2 B 5 itk S 7 AN TRA o Tl ¢ 719
» 712 W gaage o] o3 el gyt

null = object ()

class Member:

(Th5 slTeTATol AI%)
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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

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

type.__new__ () MINEE U Aol @ AR E Frbste AL delguh

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__ () {IAEE <
s

ot sQada gAY g 2 R0] Y A2BAS e
482 w5 soae] kA <l A B8 o) 4

Utk

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)
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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 ZE 2ol A AlEE o] d S AFE S W, Object ol A AF&5Stal Ml EF Sl A8 Type o2 A5k

ok

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

slot_names = ['x', 'y']

def _ init_ (self, x, y):
self.x = x
self.y =y

of Alol A, mlEt ZehiE x 2yl thE W AX S =G U

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

{'__module_ ': '_ _main__ "',
' _doc__': 'Instance variables stored in slots',
'slot_names': ['x', 'yv'I],
' init_ '": <function H._ _init__ at 0x7fb5d302f£9d0>,
'x': <Member 'x' of 'H'>,

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

A~E A7} S0l A uf, o) E HEV A FE = slot_values B|2AEES 25T

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

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

>>> vars (h)
{'_slotvalues': [55, 201}

AA7L SR AG AL A 2 ol EHEE 9|9

>>> h.xz
Traceback (most recent call last):
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AttributeError: 'H' object has no attribute 'xz'
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