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O cebe

Senior Python Developer B [laTaApT

Background:

® Web/Game/Desktop development
® C/C++

® NET

® Javascript

® Python

Cobecenyro niogeii mo Python u Frontend pazpabortke
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[lapagurma nporpaMMUpOBAHUS

OGBEKT - CYIIHOCTH, KOTOPOI MOXXHO ITOCHLIATh
COOOIIEHHS M KOTOPast MOYKeT Ha HUX PearupoBaTh
HCII0/Ib3ya cBoU AaHHbIe (wikipedia)

HacnenoBanue, mHKancynsaius, moauMopprusm

OOBEKT COIeP)XUT TaHHbIE U GYHKITUU PAaOOTAIOIIIHE C
HUMH



e

Knacceil
® Old style class

class SomeClass:
pass

® New style class

class SomeClass(object):
pass



New-style

® Descriptors
® Jpyroe MRO
© type

® Python 3



N

Knaccobl B Python

HacnenoBaHue: MHOXXeCcTBeHHOe, mMixXin
[Torumopdusm: duck-typing
Muakancynsuys: name-mangling



Knaccbl aeknapauus

Hacnenyetcst oT object
MHannananmsanys nepeMeHHbIX B _ 1nit__

Kaxawiii MeTon nomkeH nuMeTs self B kagecTBe
IIepBOTO apryMeHTa

® Hy IO9TH KKAbIN class SomeClass(object):

def init (self):
self.var = 1

def func(self):
print self.var



HacnenooBaHue

® He 3a6n1Baem super

class Vector2D(object):
def __init_ (self, x, y):
self.x = x
self.y =y

class Vector3D(Vector2D):
def __init_ (self, x, y, z):
super(Vector3D, self)._ init_ (x, y)
self.z = z



HacnenoBaHue. Mixin

Kiacc, Ho co cMBbIC/IOBBIMU HIOQHCAMU
He nMmeeT cMmbIcia caMm 110 cebe
MoskeT OBITH HaC/IeIOBAH JII0OBIM KJIaCCOM

class ConsoleMixin(object):

def print_to_console(self, message):
print message

def read_from_console(self, message=""):
return raw_input(message)

def confirm(self, message):
self.print_to_console(message)
while True:
answer = self.read from_console('yes/no: ').lower()

if answer == 'yes':
return True
if answer == 'no':

return False



HacnepnoBaHue. Mixin

©® IIporpamMma BeIYUCIEHUS YUCIIA TTU

class ProgramPi(ConsoleMixin):

def run(self):
self.print_to_console('Calculating PI")

pi =0
denominator = 1

step = ©

sign =1

while True:
pi += sign * (4.0 / denominator)
denominator += 2
sign *= -1

step += 1
if step % 10000 == O:
self.print_to_console('PI is %s' % pi)
self.print_to_console('On iteration %s' % step)
if not self.confirm( 'Would you like to continue?'):
break



[ lonnumop@dun3m. Duck-typing

® Ecau He4uTO BBIT/IAANT KAdK YTKQ, ITJIABAE€T KdK YTKa U
KPSKA€T KdK YTKa, TO 3TO, HABEPHOE, 1 €CTb YTKaA

def run_program(program):
try:
program.run()
except AttributeError:
print 'Not a program'

def run_program(program):
if hasattr(program, ‘run'):
program.run()
else:
print 'Not a program'



ncynayn
mangling

class Node3D(object):
def __init_ (self, x, y):
self.transformation = [x, y]

def update(self):
print 'Object is in %s' % self.transformation

class Player(Node3D):
pass

class Werewolf(Player):
def __init_ (self, x, y):
super(Werewolf, self). init_ (x, y)
self.transformation = False

def begin_transform(self):
self.transformation = True

w = Werewolf(1, 2)
w.update() # Object is in False



ncynayn
mangling

class Node3D(object):
def __init_ (self, x, y):
self.__transformation = [x, y]

def update(self):
print 'Object is in %s' % self. transformation

class Player(Node3D):
pass

class Werewolf(Player):
def __init_ (self, x, y):
super(Werewolf, self). init_ (x, y)
self.transformation = False

def begin_transform(self):
self.transformation = True

w = Werewolf(1, 2)
w.update() # Object is in [1, 2]



ncynayn
mangling

® He Tak TO MpoCcTO 0OPATHUTHCSI N3BHE
® OpHaKo BO3MOXXHO

w = Werewolf(1, 2)
w.__transformation # AttributeError
w._Node3D__transformation # [1, 2]






[lekopaTopbl. 3a4em

©® IlpearnonoXxum HY)XXHO U3MEPUTH
MIPOU3BOAUTE/TBHOCTD

® A ecnu pyHKIIMN MHOTO?

from datetime import datetime

def some_hard _calculations():
before = datetime.now()
pass

dt = datetime.now() - before
logger.info('Cool calculations completed in %s second(s)', dt.total seconds())
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[lekopaTopbl. 3a4em

Hpe,ZLHO]IO)KI/IM HY>XHO M3MEPHUTD
IMPpON3BOAUTEC/IBHOCTD

A ecivt GyHKIIUH MHOTO?
[Tpoiie HammMcaTh OAVH pa3 U UCIIO/IL30BATh I/le HY>KHO

def some_hard calculations():
pass



[lekopaTopbl. Kak?

® JlekopaTop - CHHTAaKCU4Ye€CKHUU caxap

ss
some_hard_calculations = measure(some_hard calculations)
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[lekopaTtopbl. Kak?

JlekopaTop AO/MKEeH MIPUHUMATDH GYHKITHIO B KadeCTBe
ApPryMeHTa

JlekopaTop AO/HKEH OTAABATh PYHKIIHIO

IDE mocTapaeTcst mocTaBUTh CKOOKH B return, He
MOAIaBaAUTECH!

def measure(func):
def wrapper(*args, **kwargs):
before = datetime.now()
func(*args, **kwargs)
dt = datetime.now() - before
logger.info('Cool calculations completed in %s second(s)', dt.total seconds())
return wrapper

@measure
def some_hard_calculations():
pass



[lekopaTopbl. Kak?

A 9TO eC/T Mbl XOTUM HEMHOTO MePCOHAIN3UPOBATh
ZeKopaTop?

Het nmpo6nem: co3gaarum pyHKIIHIO, KOTOpPAsi BEpHET
IeKOPUPYIONIYI0 PYHKITHIO

def measure(name):
def create_wrapper(func):
def wrapper(*args, **kwargs):
before = datetime.now()
func(*args, **kwargs)
dt = datetime.now() - before

logger.info('%s: Cool calculations completed in %s second(s)', name, dt.total_seconds())
return wrapper

return create_wrapper

@measure('Very Hard Calculations")
def some_hard_calculations():
pass
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[lekopaTopbl. Kak?

©® A BbI 3HaJIA YTO KJIACC MOXKET BECTU Ce0sT KaK
PYHKIUS?

class MyFunc(object):
def _call (self):
print 'Hello World!'

my_func = MyFunc()
my_func() # Hello World!



[lekopaTopbl. Kak?

® JlekOpaTOpoOM MOXXeT ObITh K1aCC

class measure(object):

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

def call (self, func):
def wrapper(*args, **kwargs):
before = datetime.now()
func(*args, **kwargs)
self.post measure(datetime.now() - before)
return wrapper

def post measure(self, dt):
logger.info('%s: Cool calculations completed in %s second(s)', self.name, dt.total seconds())

@measure('Very Hard Calculations")
def some_hard calculations():
pass



[lekopaTopbl. Kak?

® OpHako eCcTh IMTPOOIEeMBI

def some_hard calculations():

This is extremely long running procedure, use carefully!

pass
print some_hard calculations. doc__ # as expected

@measure('profile’")
def some_hard calculations():

This is extremely long running procedure, use carefully!

pass

print some_hard calculations. doc__ # None (!!!)



[lekopaTopbl. Kak?

® Hx nerko ucrnpaBuThb

from functools import wraps
class measure(object):

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

def _ call_ (self, func):
@wraps (func)
def wrapper(*args, **kwargs):
before = datetime.now()
func(*args, **kwargs)
self.post_measure(datetime.now() - before)
return wrapper

def post_measure(self, dt):
logger.info('%s: Cool calculations completed in %s second(s)', self.name, dt.total_seconds())

@measure( 'profile')
def some_hard_calculations():

This is extremely long running procedure, use carefully!

pass

print some_hard_calculations.__doc__ # as expected



[lekopaTophbl.

® Ux MoxeT ObITH HECKOJIBKO

def log_execution(func):
@wraps(func)
def wrapper(*args, **kwargs):
logger.debug('Executing function %s', func.__name_ )
func(*args, **kwargs)
return wrapper

@measure('profile')
@log execution
def some_hard_calculations():

This is extremely long running procedure, use carefully!

pass






MeTaknacchl

Kiacc - 310 06 b€KT, ero MOXXHO IPHUCBOUTH, IIepeiaTh

class Message(object):
def message(self):
return 'Hello World'

AnotherMessage = Message
print AnotherMessage().message()

Knacc Toyxxe MOXKHO CcO31aTh

Message = type('Message’, (), {
'message’': lambda self: 'Hello World'
b

print Message().message()
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MeTaknaccsl.

Knacc Mmo)xHO co31aTh
Knacc MOXXHO MOMEHSITh IPU CO3JaHUU
17151 3TOTO HY>XKHO YKa3aTh METAKJIaCC



—————

/

MeTaknaccsbl. [ng yero?

OHu peaKo NUCHOJIb3YIOTCS
MoskHO yOpaTh MeTO/IbI
MOo3KHO X T0OaBUTH
MOXXHO BanuaupoBaTh

MOXXHO MPpOrpaMMUPOBATH AEKIAPATUBHO
® Django ORM
® Django Forms
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MeTtaknaccel. [ lpumep

YHTO ecniu MBI XOTUM BaIUAUPOBATH HAJTUYHE
MeTOI0B?

Bcnmomumm duck-typing m mixin

[TorrpoGyeMm caenars Tak qTo6bI y KJs1acca Vector Ob1in

1 § SSRASSRASSRRT S e

O6H3aTe]IbHIJ class Structure(obj ect)

def __init_ (self, **kwargs):
for field, value in kwargs.items():
setattr(self, field, value)

class Vector(Structure):
pass



MeTtaknaccel. [ lpumep

©® Hy>keH 6a30BbIif KJ1aCC Ba/IMATOPA M CaM BaIUIATOP

class ClassMethodsValidator(object):
REQUIRED_METHODS = ()

class VectorValidator(ClassMethodsValidator):
REQUIRED METHODS = ('dot', 'length")



MeTtaknaccel. [lpumep

® Hy)xXeH BauaupyrLMn MeTaKJ1acc

class ClassMethodsValidatorMetaclass(type):
def _new_(cls, name, bases, args):
for base in bases:

if not issubclass(base, ClassMethodsValidator):
continue

for required in base.REQUIRED_METHODS:
if required not in args:

raise TypeError('The method "%s" is required' % required)

return type. new_ (cls, name, bases, args)



MeTtaknaccel. [lpumep

® A Teneps Bce BMeCTe

class Structure(object):
def __init_ (self, **kwargs):
for field, value in kwargs.items():
setattr(self, field, value)

__metaclass__ = ClassMethodsValidatorMetaclass

class VectorValidator(ClassMethodsValidator):
REQUIRED_METHODS = ('dot', 'length")

class Vector(Structure, VectorValidator):
def dot(self, v):
return self.x * v.x + self.y * v.y

def length(self):
return math.sqrt(self.dot(self))
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[leckpunTopbl

OO6BeKT, onpeie/IIOIINH AOCTYII K aTPUOYTY
JT1060#1 0O'BEKT OTpe e IAIONIN XOTS Obl OTWH U3 METOZOB

® _get
® _set
® delete

YTo MponCcXoAnT MPpU BbI30BeE Obj.attr

® obj._ dict_ [‘attr’]

® type(obj)._ dict__ [‘attr’]

® Ilouck 1o 6a30BBIM KJ1accaM

Yro OyzeT ec/iu B LIETIOYKe BBEPXY MOIMAEeTCS AeCKPUIITOP?
® byzeT BbI3BaH O4UH U3 €r0 METOA OB

Tombko new-style KacceI



[leckpunTopbl

Hamwuiiem mpocToi fecKpunTop KOTOpbIi OymeT
Ze/IaTh HAYero

class value(object):

def init (self, default):
self.value = default

def get (self, instance, owner):
return self.value

def set (self, instance, value):
self.value = value

class Vector2Di(object):
x = value(l)
y = value(1)



[leckpunTopbl

® U nob6aBuMm HemHoOTO type-check

class field(object):

def init_ (self, default, type):
self.value = default
self.type = type

def get (self, instance, owner):
return self.value

def set (self, instance, value):
if not isinstance(value, self.type):
raise AttributeError('%s is not of type %s' % (value, self.type._ name_))
self.value = value

class Vector2Di(object):
x = field(1, int)
y = field(1, int)

a = Vector2Di()

a.x = 0.2 # AttributeError






