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Omneparop with

with open(’some-file.txt’) as f:
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Omneparop with

with open(’some-file.txt’) as f:

o [Ipu BBIXO/IE U3 KOHTEKCTa (aiil 3aKPhIBAETCH

e B 1.u. mpu ucknogeHngax

open BO3Bpallla€T CHGHH&JII)HbeI 00 beKT — context manager.



[IpuMmep MenezKepa KOHTEKCTa,

class Context(object):
def __enter__(self):
print ’__enter__()’
def __exit__(self, <...>):
print ’__exit__()’

with Context():
print "Inside context."

__enter__Q)
Inside context.
_exit__Q)



[IepeMennast KOHTEKCTa,

class Context(object):
def __enter__(self):
print ’__enter__()’
return ’Some data’

with Context() as x:
print "Inside context, x =", x

__enter__Q)
Inside context, x = Some data
_exit__Q



Mannuaim3anmst KOHTEKCTa

class Context(object):
def __init__(self):

print ’__init__()°’
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Mannuaim3anmst KOHTEKCTa

class Context(object):
def __init__(self):

print ’__init__()°’

with Context() as x:

print "Inside context, x =", x
__init__Q
__enter__()

Inside context, x = Some data
_exit__Q
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Uckiouennus U KOHTEKCTDI

class Context(object):

def __exit__(self, exc_type, exc_val,

exc_tb):
print ’__exit__({}, {})’.format(
exc_type.__name__, exc_val)

with Context() as x:
print "Inside context, x =", x
raise RuntimeError("Smth is wrong")



Mckmouenus 1 KOHTEKCThI

with Context() as x:
print "Inside context, x =", x
raise RuntimeError("Smth is wrong")

__init__Q

__enter__Q)

Inside context, x = Some data
__exit__(RuntimeError, Smth is wrong)

Traceback (most recent call last):
<...>

RuntimeError: Smth is wrong



[Ipumep: ocTanoBKa MCKIIOUEHNIT

class Context(object):

def

def

def

__init__(self, stop_exception):

print ’__init__()’

self.stop_exception = stop_exception

__enter__(self):

print ’__enter__()°’

return ’Some data’

__exit__(self, exc_type, exc_val,

exc_tb):

print ’__exit__({}, {})’.format(
exc_type.__name__, exc_val)

return self.stop_exception



[Tpumep: ocTanoBKa MCKIIOUEHNI

with Context(False) as x:
print "Inside context, x =", x
raise RuntimeError("Smth is wrong")

__init__Q

__enter__()

Inside context, x = Some data
__exit__(RuntimeError, Smth is wrong)

<ol
RuntimeError: Smth is wrong
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OcTaHOBKa NCKJIIOYEHUI

with Context(True) as x:
print "Inside context, x =", x
raise RuntimeError("Smth is wrong")

__enter__Q)
Inside context, x = Some data
_exit__(RuntimeError, Smth is wrong)



Konrekcer 6e3 06pabOTKN UCKIIOUCHMIT

class Context(object):
def __exit__(self, exc_type,
exc_val, exc_tb):
print ’__exit__({}, {})’.format(
exc_type, exc_val)

with Context(True) as x:

print "Inside context, x =", x
__init__Q)
__enter__()

Inside context, x = Some data
__exit__(None, None)



[Tpumep: Bpemennblit daii

(] CyH_[eCTByeT TOJIbBKO BHYTPpH KOHTEKCTa

o Mo:KkHO YMTaTh U MUCATH

(ecThb cTAHIAPTHBIN MOIYIb tempfile)
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Vcnonb3oBanne BpeMeHHoro gaiiia

with TmpFile(’some-dir/’) as path:
with open(path, ’w’) as fout:
fout.write(’Some stuff.’)

with open(path) as fin:
. = fin.read()
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Bpemennblit dait

class TmpFile(object):

def

def

def

__init__(self, folder):

self.folder = folder

__enter__(self):

name = generate_name ()

self.path = os.path.join(self.folder,
name)

# create empty file

with open(name, ’w’): pass

return self.path

__exit__(self, exc_type,
exc_value, exc_tb):

os.remove (self.path)



OnepaTopbl JIOCTyIa K aTpuOyTam
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3adeM HY»KHBI OllepaTopbl JOCTYIIa

OmnepaTopsbl JocTyma K arpudyram

a.x # read
a.y = ... # write

[Ipumepnl ncnob30BaAHUA

e He myxxHO Bcerjia nmucarh (PyHKIUN YTEHUS U 3AIUCU
JIIsl BCEX aTpudyTOB
(eco aTpubyT HYKHO GyJIeT MPEBPATUTh B METOJI, OH
BCE DABHO CMOYKET <«IIPUTBOPSATHCS» ATPHOYTOM )

o IllceBmo-aTpubyThI
(U151 KOTOPBIX JIAHHBIE HE XPAHSATCS, HO BBITHUCIISIIOTCH )
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Omnepatop __getattr__

__getattr__(self, name)

e CpabarbiBaer npu urennu arpubyra (a.x)
e He BoI3BIBaETCS, €ciim arpulOyT CyNIeCTBYET

o [lonmyuaer Ha BXOx UM aTpudOyTa
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Omnepatop __getattr__

__getattr__(self, name)
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o [lonmyuaer Ha BXOx UM aTpudOyTa

o /lo/zKeH BEpHYTD €ro 3Ha4YeHue
nau creiepuposarb AttributeError
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Omnepatop __getattr__

__getattr__(self, name)

e CpabarbiBaer npu urennu arpubyra (a.x)
e He BoI3BIBaETCS, €ciim arpulOyT CyNIeCTBYET
o [lonmyuaer Ha BXOx UM aTpudOyTa
°

Jlo/KeH BepHYTH €ro 3HaYeHue
nau creiepuposarb AttributeError

MozkeT MCIoIb30BaTh BHYTPHU JAPyTrue aTpUOyTHI

(]

(MeTospt - TOKe aTpUOYTHI)
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Omnepatop __getattr__

class A(object):
def __init__(self):

self.x =1

def __getattr__(self, name):

return self.x + 1

a=AQ
print a.x
print a.y, a.z, a.qwerty
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OMYJIANIS OTCYTCTBUSI aTpudyTa

class A(object):
def __init__(self):
self.base = 1
def __getattr__(self, name):
if name == ’doubled’:
return self.base * 2
else:
raise AttributeError(
"Attribute not found.")
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OMYJIANIS OTCYTCTBUSI aTpudyTa

a=A0
print a.base, a.doubled

12

print a.other

AttributeError: Attribute not found.

21/43



Omneparop __setattr__

_setattr__(self, name, value)

e BriswiBaercs npu m3MeHennn arpubyra (a.x =
o Ecymm onpejiesien, To BbI3bIBAETCS BCETJIA

o [lomyuaer Ha BXOH UM aTpudyTa U 3HAUEHUE



Omneparop __setattr__

_setattr__(self, name, value)

BeisbiBaercs npu m3MeHeHun arpubyTa (a.x = ...

°
o Ecymm onpejiesien, To BbI3bIBAETCS BCETJIA

o [lomyuaer Ha BXOH UM aTpudyTa U 3HAUEHUE
°

MozkeT u3MeHsITh JApyrue arpudyThl depe3
super (C, self).__setattr__Q)



Omneparop __setattr__

class A(object):
def __init__(self):
self.x =1
def __setattr__(self, name, value):
super (A, self).__setattr__(
’x?, value)
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Omneparop __setattr__

a = A0
print a.x
a.y =2
print a.x

1
2

print a.y

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

¥
w



Omnepatop __getattribute__

__getattribute__(self, name)

e CpabarbiBaer npu urennu arpubyra (a.x)
e Eciu onpeesien, To BLI3BIBAETCA BCETJIa
o Ilomyuaer Ha BXOI MMs aTpHOYTa

o /lo/zKeH BEpHYTDb €ro 3HaYEeHHE
wim co3narh AttributeError

N
w



Omnepatop __getattribute__

__getattribute__(self, name)

e CpabarbiBaer npu urennu arpubyra (a.x)
e Eciu onpeesien, To BLI3BIBAETCA BCETJIa
o Ilomyuaer Ha BXOI MMs aTpHOYTa

o /lo/zKeH BEpHYTDb €ro 3HaYEeHHE
wim co3narh AttributeError

e Moxker rnostydaThb JIpyrue arpudyThl depe3
super(C, self).__getattribute__()

N
w



Omnepatop __getattribute__

__getattribute__(self, name)

CpabarbiBaer npu urennn arpubyra (a.x)
Ecin onpeiesieH, To BBI3BIBACTCA BCETIA
[Tosygaer Ha BXOA UMs aTpudyTa

Jlo/2KeH BepHYTH €ro 3HaYeHue
wim co3narh AttributeError

MozkeT mosty4aThb Jipyrue arpudyThl depes
super(C, self).__getattribute__()

Wckimogyenne — MeTOOBI __%*

(Bouiee ciioxubIil BapuanT __getattr__)

N
w



Omnepatop __getattribute__

class A(object):
def __init__(self):
self.x =1
def __getattribute__(self, name):
return (super(A, self).

__getattribute__(’x’) + 1)

a=A0
print a.x
print a.y
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Omnepatop __getattribute__

class A(object):
def __init__(self):
self.x =1
def __getattribute__(self, name):
return (super(A, self).

__getattribute__(’x’) + 1)

a=A0
print a.x
print a.y

2
2
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Hoctyn k arpudbyram

Onepatop Kon Bri3biBaeTcst
__getattr__ o x Ecmn f{e cpaboraJ
OOBIYHBIN MEXAHU3M
__getattribute__ | a.x Bceerna
__setattr__ a.x = Beerna




HocTym o numenn
Pabora ¢ arpubyramMu, UM KOTOPBIX XPAHUTCA KaK CTPOKA
¢ = SomeClass(...)
getattr(c, ’someattr’)
# equivalent to
c.someattr
setattr(c, ’someattr’, 1234)
# equivalent to

c.someattr = 1234

# is attribute present? (uses getattr)
hasattr(c, ’someattr’)
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«MomudukaTopbl» J0CTyIIa
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Tuner arpudyToB

T HoctyneH | loctynen wu3
ui CHApPY2KM | HACJIeTHUKOB
OTKpPBITHIHI a Ja
3aluIneHHbIi Her Ja
3aKphITHIi Her Her




Moaudukarops! gocryna B Python

Bceerzia ectb jocTy1n 710 Bcex aTpudOyTOB.

Crenuanabuble 0003HAYEHUS JIJIsT 3aKPBITHIX U 3AIUIIEHHBIX
aTpubdyTOB.

e Her «3ammurel or jypakas
e Ecrb 3amura or ommbok

e Ilose3H0 B HEKOTOPBIX IporpaMmax (OTJIajKa,
TEKCTOBBIE PEIAKTOPHI)



SaluIieHHble aTPUOyThHI

Obo3HavatoTCsa mpedukcoM _

class A(object):
def __init__(self):
self .normal_attribute = 0
self._protected_attribute = 0



SaluIieHHble aTPUOyThHI

Obo3HavatoTCsa mpedukcoM _

class A(object):
def __init__(self):
self .normal_attribute = 0
self._protected_attribute = 0

Hoctyn u3nyTpu
@ Ilo umenu (Tak ke, Kak JIJIi OTKPBITHIX ATPUOYTOB)
Hoctym n3BHe
o [lo umenu (Tax ke, Kak Jijisi OTKPBITHIX aTpubyToB)
o Jlerko zameren B Koje

o OOCHapy»KuBaeTCsl PEIAKTOPAMHI M IeKepaMu



SaKpbIThIe aTPUOYTHI

O6o3HauaroTcs mpeduKcoM __
class A(object):
def __init__(self):
self .normal_attribute = 0
self._protected_attribute = 0
self.__private_attribute = 0

def __private_method(self):
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SaKpbIThIe aTPUOYTHI

O6o3HauaroTcs mpeduKcoM __
class A(object):
def __init__(self):
self.normal_attribute = 0
self._protected_attribute = 0
self.__private_attribute = 0

def __private_method(self):

[Ipobaema: Kak MOJIYYUTD JIOCTYII, €CJIU B
KJIACCe-HACICTHUKE €CTh TAKOe K€ MM’
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lekopupoBaHue nMeH

class C(object):
def public_method(self):
pass

def __private_method(self):

pass
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lekopupoBaHue nMeH

class C(object):
def public_method(self):
pass

def __private_method(self):

pass

print dir(C)

[’ _C__private_method’,

’__doc__?, ’__init__’

- 3

>public_method’]



SaKpbIThIe aTPUOYTHI

class CLASSNAME(object):
__ATTRIBUTENAME = O

Hoctyn u3nyTpn
o __ATTRIBUTENAME

Hoctyn u3BHe
o _CLASSNAME__ATTRIBUTENAME
o Jlerko 3amereHn B Koje

o OOHapyKuBaeTCsl PEJAKTOPAMHU U IeKepaMu



O030p 0O03HAUEHNI
p

Ob6o3Havenune 3HaveHune
name OTKpBITHI aTpudyT
_name SaluieHHbliit aTpuoyT
__name BakpbIThlil aTpudyT (BHYTPH)
_class__name | 3akpbIThlii aTpuOyT (CHAPYKMK)
__hame__ Bape3epBUPOBAHHBIN aTpHOYT



Odopmienne aTpudyTOB
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[TpocToe odopmiaeHne arpudyToB

class Parrot(object):
def __init__(self):
self.voltage = 1000
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[TpocToe odopmiaeHne arpudyToB

class Parrot(object):
def __init__(self):
self.voltage = 1000

p = Parrot()
p.voltage = ’querty’
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[TpocToe odopmiaeHne arpudyToB

class Parrot(object):
def __init__(self):
self.voltage = 1000

p = Parrot()
p.voltage = ’querty’

(—) Kiacc me y3naer, uro ero arpubyT U3MEHUIN.

(—) IMonb3oBaresns He y3HAET, 9TO ONIHOCH.
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[TpocToe odopmiaeHne arpudyToB

class Parrot(object):
def __init__(self):
self.voltage = 1000

p = Parrot()
p.voltage = ’querty’

(—) Kiacc me y3naer, uro ero arpubyT U3MEHUIN.

(—) IMonb3oBaresns He y3HAET, 9TO ONIHOCH.

(+) Beicrpo nmcarts.
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CaoxkHoe odpopmicHne aTpudyToB

class Parrot(object):
def __init__(self):
self.__voltage = 1000

def voltage(self):
return self.__voltage
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CaoxkHoe odpopmicHne aTpudyToB

class Parrot(object):
def __init__(self):
self.__voltage = 1000

def voltage(self):
return self.__voltage

(4+) Arpubyr 3ammuiien
(—) Hesbss uzmenaTs

(—) voltage() BMmecTo voltage
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[lepeonpenenenne oneparopa «. »

class Parrot(object):
def __init__(self):

self.__voltage = 1000
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[lepeonpenenenne oneparopa «. »

class Parrot(object):
def __init__(self):

self.__voltage = 1000

def __getattr__(self, name):
if name == ’voltage’:
return self.__voltage
raise AttributeError(
name + ’ not found’)
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[lepeonpenenenne oneparopa «. »

class Parrot(object):
def __init__(self):

self.__voltage = 1000

def __getattr__(self, name):
if name == ’voltage’:
return self.__voltage
raise AttributeError(
name + ’ not found’)

def __setattr__(self, name, value):
if name == ’voltage’:
assert isinstance(value, int)
self.__voltage = value
else:
super (Parrot, self).__setattr__(
name, value)
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IexopaTop property

class Parrot(object):
def __init__(self):

self.__voltage = 1000
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IexopaTop property

class Parrot(object):
def __init__(self):

self.__voltage = 1000

def __get_voltage(self):
return self.__voltage

def __set_voltage(self, value):
assert isinstance(value, int)
self.__voltage = value
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IexopaTop property

class Parrot(object):

def

def

def

__init__(self):
self.__voltage = 1000

__get_voltage(self):

return self.__voltage
__set_voltage(self, value):
assert isinstance(value, int)
self.__voltage = value

voltage = property(

__get_voltage, __set_voltage)
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IexopaTop property

class Parrot(object):

def

def

def

__init__(self):
self.__voltage = 1000

__get_voltage(self):

return self.__voltage
__set_voltage(self, value):
assert isinstance(value, int)
self.__voltage = value

voltage = property(

__get_voltage, __set_voltage)

Taxzke MOXKHO TIepeiaTh: (DYHKIUIO YIaIeHus,
JOKYMEHTAIIHIO.
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IexopaTop property

class Parrot(object):
def __init__(self):
self.__voltage = 1000

O@property

def voltage(self):
"""Get the current voltage."""
return self.__voltage



IexopaTop property

class Parrot(object):
def __init__(self):
self.__voltage = 1000

O@property

def voltage(self):
"""Get the current voltage."""
return self.__voltage

Q@voltage.setter

def voltage(self, value):
assert isinstance(value, int)
self.__voltage = value



IexopaTop property

class Parrot(object):
def __init__(self):
self.__voltage = 1000

O@property

def voltage(self):
"""Get the current voltage."""
return self.__voltage

Q@voltage.setter

def voltage(self, value):
assert isinstance(value, int)
self.__voltage = value

(Tosbko new-style Kaccsr)



[Tops0x paspemenns nMen

c=c¢cO
c.foo
o [louckarp aTpubyT 1uepes JecKpPUITOPLI B C
o [louckarp aTpubyT Uepe3 JeCKPUITOPBI B pOAUTEIAX C
o [louckarp aTpubyT B c.__dict__
o [louckarp aTpubyT B C.__dict__
o [louckarp aTpubyT B KJtaccax-pojuressax C
@ raise AttributeError

(JIeCKPUIITOPBI CO3IAIOTCST JEKOPATOPOM property)
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