Object-Oriented Programming




OOP - Object Oriented Programming
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% Classo| &+
v Attribute: AF=2| £7%, Field 2t &
® XI=XtO| Attribute : HFC|[2| A HiR|[o| 27|, ATIO| HY 7|2

v Method: O{™ Z{o| EXX Ol SXt

o XtsXtol 7|s : MA, 2%, x2|™, 22| ™
v Attribute 2} MethodE 7}X| 10 A=k} of&H?
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Ct=210F 20| BASE XtsXtE ZEE A

v 182X 2] BIFE 7+ 2,000cce| EZF A= HA, 22, =2H, 2T 7|50 U=

color = OxFFO000  # HFC|o| AH
wheel size = 16 # HIR|Q| A 7|
displacement = 2000 # A%l HY 7|2

def forward(); # H %l
pass

def backward(): # 27l '
epaasz ward): O & Attribute 2}

71s0] E0{XAZ.
def turn_left(); # x| ™
pass

def turn_right(): # 2|
pass




& Cl2Db 20| QANSH AHEXIE A2 B

v 182X 2] BIFE 7+ 2,000cce| EZF A= HA, 22, =2H, 2T 7|50 U=

(o] =1

|
class Car: —m—=——x Car Class2| Ho| A|ZtS & 2]

def __init_ (self):
selfcolor = OxFFO000  # H}C|Q| A4 Car Class QH0f| Xto| A H}
selfwheel_size = 16 # H}Z[Q| 37| | 27|, Hi 7| &= l—fEH—H"

selfdisplacement = 2000 # A%l HY 7|2 } <I Attribute= H 2|

def forward(self): # ™ Xl

pass -
s x| Car Class 2t0f| %I, =
def t;asgkward(self) # 27 Al 53| x o3|H
P Method = % ©|

def turn_left(self); # Z}3| ™
pass

def turn_right(self): # 2| ™
pass —
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v Class= A&

v' Car ClassQ| CIAE A= CE0f ZH0| A

num = 123 # Xt2F:int, Y3 num

my_car = Car() # Xt &&: Car Class, Q/AHA O|E: my_car

v QAAEA DA ZHH|(Object)2l= E0{F AHE3H7 | &



% Class M
v Class= CF21F 20| class 7| Y EZE 0|238t0 H9|.

class ClassO| 2
IEEE

v (Class® A& E22 H42 Method(Method)E2 T+
® Method(Method) : funtion®| CHS3t= A X2k =22 U9 0

o =2t 7o 5t 2|0|0|X|B Method= Classtt RIAEAQ| B 2= FO| CHE
® 3t~(Function) : Y20l AEE dILIo| 0|E of2f B2 FEQ| Tt

v QIAEALL Class| HH ™2 (Method2t HIO|E Attributed| &)
o OQIARAOTHO MY M= ()2 0|&

my_car = Car()
prin:c\(my_car.color )
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v OIAEATL QOOIT ZE K| = Method A

® C(ClassO QIAEATE O{OFRE &= K| = Method
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o
® (Class O|E2 0| 8% 3 =(2 HIRE 35)
ClassO| £ .MethodO| E(RIAH

self. MethodO| & (0§ 7 tH )

E=N

=



/7
0.0

Student ClassE MMt CIAEHAE OLE 1 MethodE AR
#Class MO
class Student:

o}

#QALEHATE QOO D E 745 Method ‘49 0|
def insa(self): o}
print(‘2HE5tM ) ot

0|

#OIAEI AT} Q10|02 S E 753 Method A
def printName(self, name):
#Method LI 0| A CtE Method 2=
self.insa()
print('O| &2",name)
#OIAEHA MY
stu = Student()
#HI2E 2=

stu.printName("AHO|H{ 7t= OFE™)
#AHIRE &

Student.printName(stu, "TA")
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o self

import time

class Student:
# MG Xt
def _inj

ame="At0|{ 7}=")

def getName(sel{):
return self.narne

student =jStudent()
etName('OF&)
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Class LH2| Method 2| 5-0|A] MAS}H Class Attribute: Class LHE0f| 17HEF BHS O] X| X Class
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Class Attribute

class Student:
schoolName = "Korea"

stul = Student()
stu2 = Student()

print("stu12| &Z=:"id(stu1))

stu12] £=: 4851339920
x:4

stu2°| %t 850827856

Student?| 2til: Korea
stu12] & 1l: Korea
stu22| &l Korea

Student?| til: Seoul
stu12] & l: Seoul
stu22| &tul: Seoul

Student?| &t 1l: Seoul
stu12| Stul: KAIST
stu22| stil: Seoul



Class Attribute

#schoolName2 Method 2|5.0f 2t
#Class Ha= 1708 TIHS 0| A
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print("Student®| Stir:" Student.schoolName)
print("stu12] =" stul.schoolName)
print("stu22| =" stu2.schoolName)

#Class& O| &3 A AttributeE HASIH Class AttributeO| HZE &
Student.schoolName="Seoul"

print("Student®| Stir:" Student.schoolName)

print("stu12] =u:" stul.schoolName)

print("stu22| & u:" stu2.schoolName)

print(":::::::::::::::::::::::::::")
#RAAHAE O| BBl Attributel| 2f=2 +=H5}H Class Attribute=s F=8ot=
#XHAO| Al 8l= AttributeO| ™ 45t 10 Bi= AttributeO|H =78

stul.schoolName = "KAIST"

print("Student®| Stir:" Student.schoolName)
print("stu12] =" stu1.schoolName)
print("stu22| =" stu2.schoolName)
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% Accessor MMl 5=

class Student:

#MethodE 2Hs M HEHM O/ 4= AL FHx

def getName(self):
#OIAE AT Zb2F A Q8= namel| 4HE 2|H

return self.name

#O7H H =21 270 21 &=
def setName(self, name):
#O7f A2 22 |2 QAAHATE 2H2F ARSHE

self.name = name

#Z0K| KFAQ| namelf 22 A
student1 = Student()
student1.setName('OF &)

student2 = Student()
student2.setName('FA|O})

#2H| Apalol 2fE 7t 7| =0 L§&0| CHE
print(student1.getName())
print(student2.getName())
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E 4= Attribute
v

__E A= AttributeC 2 E-ESH =X o= ALY = JEE OO|MO|M M-S

® _doc_:&FE 2Ydl= 2AEE dHSHA| Y= 82 NoneO|H AE ClassE &%
E|X| o MT| 7S

® name_: O O|ECE M7 Jt&

® _ qualname_: &2l FizlEl O|ELE MT| It

® _module_: &7 HOlEl Modulel| O|EL 2 HEHSHA| X 2™ NoneO| E[11 M7
7ts

® _ defaults_: 2IXte| 7|22t O] H7H3SIK] E2 ™ None 22 THE0{X|= FEE M|
7ts

® _ code_: AWAU= Bt=9| HIC|(body) & LIEILl= ZE HHZE MT| Tt

® _globals_: &2 MY BH==2 7% ':'*‘l'—‘lﬂloﬂ Ciot &x - g7 HolE
Modulel| & 0|5 S 7Hnamespace)2 2 217| M &

® _dict_: =L} AHO| THSO{T Attribute O| S22 M7| Tt

° _cIosure : None EE= &4=9| XIS BlZ=(free variable)&0f Cigt HZAS 1% M (cell)
So|EEZ= 97| Mg

° _annotatlons ;o2 H3|E1°| O HO|ME 7}l dictZ dict 2| 7|= mt2talg 2| 0|E 9l
Ol k2t 2 O{.=H|O|MO| UCIH return S 7|2 AFESIH M7| Tts

® _ kwdefaults_: 7|¥HE FEHZTH ME 7tsot Di2tO0[HE2| 7|22 = 7HE! dictZ2 A

7l 7ts
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® init__
o QIAHAEZ MESY| 28 2=5t= HME
® X7|FISICHE 9| initializeE £ M =0 Xl 0|2
o TH=X| o™ Of7fEH=T} Q= X=7|3F Method7t AtS2 2 4/ &
o X Z/dot= B NEM Of7fH== self O] O|=0f| ODj7H== =7t 7ts
® self O[22 Oj7HEHT} U= WMXIE CtE = 1 MHXHE O|EiA QAEHAE MY
ot M= R0 Df7H=E SO &
° _7F_FZDI§} MethodE 2™ MHsIH 72X 0 2 HM&a&= X£7|3} MethodE ZH= | X| K|
%=
® =7|3} MethodE RtEE O|fFe= QAAEHA HEE MMSIA X7|3151HLE QABAS
et 7| 2802 e MYS St F o517 fsHA
2EXE__del_()
o QIAEAYI AHE [ =5[= Method
o 2F XHZ AEdt= BF Aot ZEE F= &Y
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v Garbage Collection
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I oF 2B}

v D7 #H=7F Sl= £7(3F Method& O|&3{A QIAEHAS

class Student:
def getName(self):
return self.name

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

student1 = Student()
student1.setName('OFE)
print(student1.getName())

student2 = Student()
print(student2.getName())

I Method &
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v D771 GlE 2=7]8F Method S O|&ojlA AAEHAS HG5tA Method ==
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Traceback (most recent call last):
File "//Mac/Home/Documents/source/python/six.py", line 46, in <module>
print(student2.getName())
File "//Mac/Home/Documents/source/python/six.py", line 36, in getName
return self.name
AttributeError: 'Student' object has no attribute 'name'



& X7|3} method 2F 2EXIE =7}

import time
class Student:
# AKXt
def _init_ (self, name="AtO|H{ Z7}="):
printtime.ctime(), "0 AAEHATF HMEE|HSLICE"
self.name = name
Sat Aug 14 11:21:27 2021 Of| QIAE AT} ‘M EE|Q S L C}

def setName(self, name): ofet
self.name = name Sat Aug 14 11:21:27 2021 Of] QAUAEH AT} ‘HEE|Q} &L T}
ALO|E] 7}
def getName(self): Sat Aug 14 11:21:27 2021 O] QAHA T} AHE|ASL|C}
return self.name Sat Aug 14 11:21:27 2021 0f| QAE AT} AHE|ASL|C}
# AKX}
def _del_(self):

printtime.ctime(), "0l YAEHATF ABE|HSLICE")



& X7|3} method 2F 2EXIE =7}

student1 = Student()
student1.setName('OFE)
print(student1.getName())

student2 = Student()
print(student2.getName())

#ZWH O] AH2 None2 CHYSHAM retain countS 124 A[ZAA 02 SHEO{ A ALK
student1 = None
student2 = None
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import sys

student1 = Student()
print(sys.getrefcount(student1))
student1 = None

#0tef =& of 2
#print(student1.getName())

student2 = Student()
print(sys.getrefcount(student2))
student3 = student?
print(sys.getrefcount(student2))
student2 = None
print(student3.getName())

2

Sat Aug 14 11:26:22 2021 0Of| QA AT} AHE|QSL|C}
Sat Aug 14 11:26:22 2021 0Of| QA AT} ‘M EE|Q S LT}

2

Sat Aug 14 11:26:22 2021 Of| QA AT} AHE|QSL|C}
3

ALO| {7}



Static Method

v QUABEAS MFOHA] A ClassE Ol 83lM

Class He 35S = QS

@staticmethod O 28|0|E 2

A N NN

Method L0 A QIAEA B W FSHAL

O 70 == self @10| HfZ H9

IAHAZ O|ZHA EF THs

class ClassO| &
@staticmethod

@staticmethod H|Z 20| H 2 =4

def MethodO|&.( Of 7 H == ):
pass
self O 7ff A== ALESHX]|

il{o




% (Class Method

v

v
v
v

@classmethod H|Z 20| ZE 4!
X Method®@t FAFSHX|ZF R R D7 == Class QIAHATE HEE
Class QIAEA Oj7 4 O|E2 cls 2t= Oj7H O|E 2 AF2Sl= ZH0| 2t

QIAEAS O[O 2= 7ts

= =] =<
clas; ClassOl =: 1.@classmethod H|Z2[0|HE 0| 0=

@classmethod
def MethodO|Z (cls):

Class MethodE “d2|5}7| ISHM=...

—

pass

2.Method?| O{7| H =& SlL} Of
9|

0z
oz




% Static Method2} Class Method

class Student:
@classmethod

def cmmethod(cls): Class Method
print("Class Method") <class'__main__.Student’>
print(cls) M ™ Method
_ Class Method
@staticmethod <class'__main__.Student>
def smethod(): M Method

print("8 & Method")

#=2ei&~E 0/ &%t method
Student.cmethod()
Student.smethod()

#RAAHAE 0|23 method
student = Student()
student.cmethod()
student.smethod()
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% _slots__ Attribute

v’ Class ‘32| 2t0| _slots__ Attribute2 O|&5IH QIAEHAN MEZR Attribute® H2|5t= A

S Horet & US

v _slots__ AttributeOf list2 Attributes LIE35IH LIESH AttributeF AFEO| 758t MZ2
Attribute2 MAMsH 4~ 9l

v _slots__ Attribute® HO|5t™H _ dict_ Attribute2 AEE = QIS

class Student:

name = 01031391997
score = 0

student = Student()
student.name = "M A|7}"
student.score = 90
student.tel = "01031391997"
print(student.tel)



__slots__ Attribute

class Student:
__slots__ = ["name", "score"]

student = Student()
student.name = "H|A|7}"

student.score = 90
student.tel = "01031391997"
print(student.tel)

Traceback (most recent call last):

File "<ipython-input-21-63c0ad90247d>", line 8, in <module>
student.tel = "01031391997"

AttributeError: 'Student' object has no attribute 'tel’



< private HH FYH &

v private B = Class LIR0M= 20| 755X 2 Class Q[ F (212 EH )0 20| &[X|
ofL Ol
O

7y —

LS —

v' public #H &= Class 2/ F(QAAEH2A)0M B 20| 7hs3 HH
python8| 2= BH = public

v Sd8 442 W F ool B@E()S F70t 0|55 2785 Class 2/ F0M= ZZ0f &
g|
|}

<



property

v

H+E 2 E5t= AN EH ALESHX| T A 2= getter 2F setter MethodE = =5}
M|kl Attribute

tH = property(fget=None, fset=None, fdel=None, doc=None)

® fget= getter
® fset setter
o fdel2 AANY I AHEE Method

rr



% property

class Student:
def _init__(self, name, age):
self.name = name
self.__age = age

maria = Student('Ot2| 0}, 20)

maria.name = "Maria"
maria.__age -= 1 # Class 2|50 A H|S7Y Attribute0f] ©25IH 0f|2{7t &g

AttributeError Traceback (most recent call last)
/var/folders/42/tx13_n31121f16yj69fbrb_m0000gn/T/ipykernel_29861/1322497898.py in
<module>

6 maria = Student('0t2| O}, 20)
7 maria.name = "Maria"
----> 8 maria.__age -= 1 # Class BFZO| A H|S7H AttributeOl| = Z25tH 0f 27} Zeli et

AttributeError: 'Student' object has no attribute '__age'



% property

class Student:
def _init_ (self, name="noname"):
self. _name = name

def setName(self, name):
== <

print("setter 2=")
self. _name = name

def getName(self):

print("getter 2=")
return self.__name

name = property(getName, setName)

stu = Student()

# Ot 282 HE-E =0 A0| OtL| 11 Accessorg 2=
stu.name = "adam"

print(stu.name)
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< Decoratorg O|&7%} Property

class Student:

def _init_ (self, name="noname"):
self. _name = name

@property

def name(self):
print("getter @=")
return self.__name

@name.setter
def name(self, name):
== <

print("setter 2=")
self. _name = name

stu = Student()
stu.name = "OfE}"
print(stu.name)



Operator Overloading
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% Operator Overloading

0 A E(Method)

__add__(self. other)

__pos__(self)
__sub__(self, other)
__neg__(self)

__mul__(self, other)

__truediv__(self, other)
__floordiv__(self, other)
__mod__(self, other)
__pow__(self, other)
__lIshift__{self, other)

__rshift__(self, other)

__and__(self, other)

__xor__(self, other)

__or__(self, othen
_invert__(self)

__abs__(self)

HLHAHOperator)

2
oot

+ (L)

3
oot

+ )

S

-

o ol

1
o

abs()

ALE G
A+B A+-=2B
+A
A-B A-=8B
-A
A=B A*=B
A/B A/=8

A//B A/f/=B
A%B A%=8
pow({A, B), A* B
A<<B A<==28
A>>B A>==8
A& B A&=B

A~B A~=B
A|B A|=B
~A

abs(A)



< Student ClassOi| + Operator Overloading

class Student:
def _init_ (self, name="noname"):
self. _name = name

def setName(self, name):
== <

print("setter 2=")
self. _name = name

def getName(self):

print("getter 2=")
return self.__name

def _add__(self, other):

return self.name + "" + other.name
stul = Student()
stul.name = "O}E"

stu2 = Student()
stu2.name = "FA|O}"

print(stul + stu?2)



% Student ClassO| _str  Method &2 H9|:

v print MethodOf| 24| Z CHE If @& k[= Method
class Student:

def _init_ (self, name="noname"):
self. _name = name

def setName(self, name):
== <

print("setter 2=")
self. _name = name

def getName(self):

print("getter 2=")
return self.__name

def _str_ (self):
return self.name

stu = Student()
stu.name = "OfE}"
print(stu)



Operator Overloading
v H[@ AL HME

CHALR} HME
< object.__1t_ (self, other)
<= object.__le_ (self, other)
> object. gt (self, other)
>= object.__ge_ (self, other)
== object.__eq__(self, other)
I = object.__ne_ (self, other)




% Student ClassO| _str  Method &2 H9|:
v H|I AMX QHZE

class Student:
def _init_ (self, name="noname"):
self. _name = name

def setName(self, name):
self. _name = name

def getName(self):
return self.__name

def __eq__(self, other):
return self.name == other.name



% Student ClassO| _str  Method &2 H9|:
v H|I AMX QHZE

stul = Student()
stul.name = "OfEf"

stu2 = Student()
stu2.name = "OfEf"

print("is:", stul is stu?2)
print("==:", stul == stu?2)

is: False
==:True



% Operator Overloading
v SfAl 2 B2 HIME - _hash_

v oM I OME

HAM=

CL

__getattr__(self, name)

__getattribute__ (self, name)

__setattr__(self, name, value)

__delattr__(self, name)

B UK 2 H8E HZE f, O] BIMEI &5

it &4 08§ name2 2XA1H0|Ct,

Il

_getattr_() HiM=2}t 2oLt £/40] FO=|o U0=

SEEC

self.name = value2t 20| 40| XIZHCH)O0| Lo

o SEECE

del selfnamedil 2JsiA SZEICt




% Operator Overloading
v g Bzt HME

oAM=

SIAEX}

___complex (self)
int Cselr)
__ Tloat (selfT)

round (self)

index (sel¥fT)

complex (

TEC D)

float( )

round( )

operator.

)

index( )

e =LY HT HME
e HIO|E HZ HME
® bool HE M E

_str_ (),
__bytes_ ()

__bool

0

_repr_()



Operator Overloading
v AEA XFEEO| HAE

HiM=

XL

object. len_ (self)
object._contains__(self, item)
object. getitem_ (self, key)
object.__setitem__(self, key, value)

object. delitem_ (self, key)

len(object)

item in object
object[key]
object[key] = value

del object[key]




/7
0.0

Operator Overloading — 224 (__getitem_)

class Square:
def _init_ (self, end):
self.end = end

def _len__(self):
return self.end

def __getitem__(self, k):
if type(k) != int:
raise TypeError('...")
if k < 0 or self.end <= k:

raise IndexError(‘index {} out of range'.format(k))
return k * k

s1 = Square(10)
print(len(s1))
print(s1.__getitem__(4))
print(s1[4])
print(s1[20])



Operator Overloading — 224 (__getitem_)

10

16

16

IndexError Traceback (most recent call last)

/var/folders/98/j21dd2qs46b69mwc94dgyxnr0000gn/T/ipykernel_22784/1846584318.py in
<module>

17 print(s1.__getitem__(4))
18 print(s1[4])
---> 19 print(s1[20])

/var/folders/98/j21dd2qs46b69mwc94dgyxnr0000gn/T/ipykernel_22784/1846584318.py in
__getitem__(self, k)

10 raise TypeError('..."
11 if k < 0 or self.end <= k:
-——-> 12 raise IndexError(‘index {} out of range'.format(k))
13 return k * k
14

IndexError: index 20 out of range



< Operator Overloading — O{ & X2 (_getitem__, __setitem_)

class MyDict:
def _init_ (self):
selfd = {}

def __getitem__(self, k): # key
return self.d[k]

def _setitem__(self, k, v):
self.dlk] = v

def _len__(self):
return len(self.d)

m = MyDict()
m.__setitem__('night’,'darkness")
m['day'] = 'light'

print(m[‘day'])
print(m['night'])
print(len(m))

light
darkness
2



% Operator Overloading
v _call_() AEA0| OV ) E 2 ESHE 255 = HAE

v OQIAEA 2R M

® new_ ()
o HIRZ| St QI3 a2 init ECI HA ==
v with AFR

® _enter () 2t _exit () HIME 7H



Singleton Pattern 714

class Singleton:
_instance = None # 3%t X XSt fIgt Seia

==

def __new__(cls, *args, **kwargs):
if cls.__instance is None:
# MEZ2 AN Z &-dotC}
cls.__instance = object.__new__(cls, *args, **kwargs)
return cls.__instance

class Sub(Singleton): # d=2EC 22 H &ffH=C},
pass

s1 = Sub()

s2 = Sub()

print(s1 is s2)

True



% Inheritance(&s)
v O}2| Class?} &% Class?| 2E A4S 22 &= A
v 20

-

AL

® A&3l= Class2 7|Et Class(base class), A&E BHo}F |22 BHEO0{X| = ClassE I
Class(derived class)2t St=0| 7|8t Class= I Class(superclass)2tl £27| & St
ot Class= AME Class(subclass)2t 1 = &

SfLt| Class2FH &= AS T o502 ofa 62 719f Class2FH &=
As Os &50/2t 2 &

v Atzo| BX

o 11—

® Ol ClassOl 3822 EMst= ZE

® X SE|= Class@| 7|s0| £ZF8liA 7

v Class =2 Ct20 20| ClassE Cr= M (
class 7|8tClassO| &

s = 719t Sa2HA

class I ClassO| 2 (7| EtClassO| £): VRS Sl

s AL

A9l Class2 RO{M E22 HHs7| SI8iA
SRS SIBlA
=
=

0|11 2rof 7]t Class O| &5 A8

ofr mjm
0
-0

L 3

oty Sehs

(derived class)




» Inheritance(&<




—

5

Fol Ak

= —

class Person:

def greeting(self):
print('2HE5HM 2.

class Student(Person):

def study(self):

print(' S £5t7]")

student = Student()
student.greeting()
student.study()

# 7|8t Class Person2| Method &=
# IO Class Studentd| Z=7}+5t study Method



% Inheritance

v

<

Sl ClassZ7F E™ Class2| Il Class @I K|
Class7} Bf© ™M True, OfL|™H FalseS Htzt

issubclass(Student, Person)

2olgt = issubclass BF+5 AtE235t=0| ol

True
__bases__ Attribute2 O|&5tH &% Class =52 7IM &=
52| Class2| init() MethodOl A 42| Class2| 27|35} MethodE super().init)2 O|&38iAM =

Z0{OF 49| Class2| AttributeO|Lt &= AR 7HS5IH FA|HC 2 EF 4% AL
methodE S ESI1XL o= AR = super(EEIA0|5, self). 22 TE

2| Class?| init2 ESHA| A0 22| ClassQ| Attributed| HIZ & 2SHH 0fl 2

Method Overriding: & ?| ClassOll EX|Sh= MethodE 2| ClassOlA XHZ 2B A AtESH=
A2 2 &% Class2| MethodE 2 E0tA| O H H2| Class2| MethodE HHA[SH E[1 &
?| Class2| Method& = &% £ L{&2 2HddtH 7|52 =

AIAEHATE EY Ao AAEHA QOIX| =02 jsinstance(QIAEA, SEA)

i

0|8



A% Class®| Method 2 Z5}7|

class Person:
def _init_ (self):
print('Person __init__")
self.hello = 'CHESIA[ Q.

class Student(Person):
def _init_ (self):
print('Student __init_")
self.school = 'ItO|4 St
student = Student()
print(student.school)
print(student.hello)  # 7|8t ClassQ| Attributes E&st2{1 SIH of 2{7} L4

Student _init__
IfO[M ot

-

AttributeError Traceback (most recent call last)
<ipython-input-5-18ad596c4386> in <module>()

11 james = Student()

12 print(james.school)
---> 13 print(ames.hello)  # 7|8t ClassQ| Attribute= =&{of2{1 St 0of 2{7 Lzt
AttributeError: 'Student' object has no attribute 'hello’



o9 B2 ZEME| 3 F

class Person:
def _init_ (self):
print('Person __init__")
self.hello = 'CHESIA[ Q.

class Student(Person):
def _init_ (self):
print('Student __init_")
super().__init_ ()

self.school = 'I}O| St

student = Student()
print(student.school)
print(student.hello)

Student __init__
Person _init__
njo|’M st
CHASHM| 2.

# super()2 7|8t Class®| Method &



Method 2@t 2}0|Z

class Person:
def greeting(self):
print( 2t St 2.

class Student(Person):
def greeting(self):

super().greeting()
print(‘"gtZt &L L)

student = Student()
student.greeting()



/7
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ChE %

v Og| /49| Class2 7 H &&= 8%
A = A=

v OO|ME CiE A8 X80 B2 ClassO| 5o MethodL} AttributeO] U2 2|
OMEH SUHZS B
class 7|BtClassO| & 1:

s AL

class 7|BtClassO| S2:

s AL

class It ClassO| £ (7|HtClassO| &1, 7|HtClassO| £ 2):

oc
v' method EM =X (Method Resolution Order, MRO)= 22 O|&.mro() £ 0| &3HA =tOl

’ts



* OF dF

class Base1:
def _init_ (self):
print( X B 42|

def method(self):

print('j}i HEY AL SefA9| method')

class Base2:
def _init_ (self):

print( TR &9 SeiA2| &=7|2F method')

def method(self):

print(FHRM 42| S2H 22| method)

2 29| 7|2 method")

| 2222 £7|3} method
| 222 2| £7|3} method
2 A 9| 7|3} method

ArS| 284 A 9| method
Are| 28 A 0| method
=2 A 2| method



s OFE A%

class Derived(Base1, Base?):
def _init_ (self):
#X N &2 229 Z7[2t method
super().__init_ ()
#EHT AQ| 2EfA 2| 7|3} method
super(Base1, self).__init_ ()
print('St¢l S22 2| Z7|2}F method')

def method(self):
#R R 42 F 22| method() 2=
super().method()
#ZHT AR 22 A2 method() 3=
super(Base1, self).method()
print('5tel S222| method')

drived = Derived()
print()
drived.method()



% Abstract(FH

)

v Abstract Method: LI 20| 9= MethodZ &}9| ClassO| A XHE 2|8 A AFE8H O} St=
MethodZ Abstract ClassOf| =X{s}{of &

v" Abstract Class

e o i

KpAIO| OIAEHAE MMBE 4= 9= ClassE Abstract Method2S 283810 = Class

AH A4
o

® 0

abc Module2 7t4 2 2 Class°| ()(&Z) 20| metaclass=ABCMeta (abce
abstract base class®| 2fxh & X|H

& =% MethodZE THE [ 2|0 @abstractmethodE 20 A 4 MethodZ X|™H
& A SPYAZ ANAUS SAL BT A| ZA methodZ XE 0| B}0F Bt

Polymorphism %
H =2l Method I &l 713



x4 S

import abc
RS LIES
class ChineseRestaurant(metaclass=abc. ABCMeta):
@abc.abstractmethod
def jajangmyeon(self):
pass

class Magnoliaceae(ChineseRestaurant):
pass

magnoliaceae = Magnoliaceae()

TypeError Traceback (most recent call last)
/var/folders/42/fx13_n31121f16yj69fbrb_m0000gn/T/ipykernel_29861/3438241028.py in
<module>
7 pass
8

----> 9 magnoliaceae = Magnoliaceae()

TypeError: Can't instantiate abstract class Magnoliaceae with abstract methods jajangmyeon



x4 S

import abc
class ChineseRestaurant(metaclass=abc. ABCMeta):
@abc.abstractmethod
def jajangmyeon(self):
pass

class Magnoliaceae(ChineseRestaurant):
defjajangmyeon(self)
print(O|H 50| Bt= REH

magnoliaceae = Magnoliaceae()
magnoliaceae jajangmyeon()

0| 20| D= MpAHH

o



Delegation

v EXN5IX| G= MethodE 2=0 8% 02 &Y

v ZEM5IA| E= MethodE =S Ml 0|2 E ZUAZ|X| RF2X St 0=
MethodE TololiA N2|E ?Ie = US

v 0] Method= self 0|2|0 =XtE= &l Of7/HS 171 2R75H=0l O] D7 H=7t

Method O|&

class Delegation:
def _init_ (self, data):
self.data = data

def __getattr__(self, name):
print(name + "2 &")
#self.data 2| count Method =

return getattr(self.data, name)

instance = Delegation([100,200,300,200,200])
print(instance.count(200))

count 2=
3



s lterator

v
v
v

<

D N N N NN

O|EH 2| O|E(iterator) = #f= AtHCHE HE = U= AIAEHA(object)
100HS HHESICHH for i in range(100): K3 THS0] AR

?|o| % 0FH 997HX| 22 KIHCHE 7HE == U= O|HHO|HE BH=0{
OFCH O| [ O|E{ Ol Al s=XIE SHLEA THLHA AFE

ALEl =XHE 02| HHEH X7 M2 M= AKX B =X7t ofF B2 = H22E
Ol AHBSIE R d50| =g

THO|M Ol A= O| {20/ {3t 445t 20| WRSH AIHO| EIUS If 3S BHES WAS A

=
(&)

GOl dd= -'|:-|§ OF= AQG ofH #A0] X[ E7Hlazy evaluation)

ot

ks S

o5 J15e IABAE BXE, AIAL, SAL
QA7 0f2f 7} SOI9LT B Hoj BHLIY 7
o o

=
QIAEATL R Th50 QIAEAQIX| A0t = HHE2 AAEHA _jter_ Method?t S0
A=K =0l



< lterator
v B|AE 1,2 312 dir2 AHEH _jter_ Method?t =X}

v E|AEOA _iter E 2ESIH O|EH Y O|E7} 2|H
v O|E{20|E & 7IX| next_E o= MjOict 2|AE0 E0{/U= 1, 2, 30| 2| H
v

3 Ch20| _next_E @ E3}H Stoplteration 0|27} HlSH=0| [1, 2, 3]10|122 1,2, 3 M H
oF HtE7S

O|HYO|H & _next_E QAE A= JHUCH 7H'EY 2471 g1 2™ Stoplteration 0| 2[E &
HAZAM 82 =

v N R ks
class O|E{2{|O|E{ O] &
def _iter_ (self):

—

<

gl

def __next_ (self):

= HI0JH2| 22 index 2t data 2| tuple £ 2|H

£Q

v enumerate &= A7}



lterator

li =1, 2, 3]

it = li._iter_()
#iterator = HS|7|
print(it)
print(it.__next_ ()
print(it.__next_ ()
print(it.__next_ ()
print(it.__next_ ()

<list_iterator object at 0x7fd93a4833a0>

Stoplteration Traceback (most recent call last)
<ipython-input-1-1ef04a89f7f8> in <module>

6 print(it.__next_ ()

7 print(it.__next_ ()
----> 8 print(it.__next__())

Stoplteration:



s lterator

class Iteratorlmpl:
def _init__(self, stop):

selfcurrent = 0 # SX| ==Xt FX|, 0FH X|d=l ==Xt TN g5
selfstop = stop # HH=E2 2 =Xt

def _iter_ (self):
return self # X QAAEHA

def __next_ (self):
if self.current < self.stop:
r = self.current

= o
self.current += 1 # Xl =XtE 1 B7tAE
return r # XHE Higt
else: # X =Xt HIES 29 ALELCE AL £2 Of
raise Stoplteration # 0| 2

for i in Iteratorlmpl(3):
print(i, end=""

012



enumerate

study = [THO|4, RR X, ¢12|5 '@ T2, 'HO|E 24
for idx, subject in enumerate(study):
print(idx, "', subject)

: IO M
A2 X

: 2N F

- D=2 el
: HIo|E| &M

HWN=-O



<+ Generator
v

v
v
v

<

Generator= Iterator®| E4=3} sl HE|

Generator &%=(Generator function)= &% O+01| yield% AHESHY O|O|H & StL 2[H
Generator @7t Mg 2&5E|H O ot AW & {522 TrLt= yield O|AM 242 2[H
A

Generator &7} CHA| 2 E W 20| & c'iEli’i':d yield & CtE25H Cr2 yield 22 Bt
7K 2dE2 &

l'l'l

0%t

ot

ot

|

Generator &Z H=0 HE= generator Class AAEHATE B[ =0 next_

27t FEEY AS



Generator

def gen():
yield 1
yield 2
yield 3

# Generator QIAEHA
g = gen()
print(type(g)) # <class 'generator'>

# for T ALZ 7ts
for x in g:
print(x)

<class 'generator'>
1
2
3
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Generator
def reverse(data):

for idx in range(len(data)-1, -1, -1):
yield data[idx]

for ch in reverse('Teacher"):
print(ch)

- ® O 6 0O =



Generator

def upper_generator(x):
foriin x:
yield i.upper() # 29| B2t S HZ o= ME

study = ['Python’, 'DataStructure’, 'Algorithm’, 'Web_Programming’, 'Data_Analysis']

for i in upper_generator(study):
print(i)

PYTHON
DATASTRUCTURE
ALGORITHM
WEB_PROGRAMMING
DATA_ANALYSIS



c=a+b #add @7 ELIH HF A LAZ ARZEE
print(c)
print('add =)

def calc(): -

add(1, 2) # add &7t ELIH CHA| calc &+2 =0t=
print(‘calc &)

calc()

v Qo] ZEQt L2 AL calc()Zt K9 REIO| |1 add()7t ME FEI

v 0o REIO] HX A|ZStD ME REIO] WS 225t ZFEE|H 0ol REIQ| LIHX| ££0]
A BH
T o

AlZH



% coroutine(coroutine)
v

v

cooperative routineg 2|0|5t=0 ME ¥&8dt= FEO|2h= 2[0|= Ol FEIIF B FEI
HH S5 2A 7 otL e ME CHSTH A 0| EF A|-0| ACfto] ZEE A
coroutine2 &7t SRE|X| 42 MEHO|A HQ FEIS| IEE AMMSH F CEA| =0t
coroutinel| ZEE AMH
Qut Str= =2 6fH ZEE oF HOF ABligh o= QIX|Bt coroutine2 ZEE o2 H A
ts

o o1 = =1 Al ZF

== ==
\_ = ==l
CH>Z| &=EH H 2l = =10]

CHZ| =EH

CH=>Z| &FYEeEH o 21 = =1<9o|

e o CH=>| =rel

CHZ| =EH
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coroutine

v

v
v
v

coroutine= A|H|2|O|EH 2| £ &t HEf
MU O|H £ yield2 4t LHAIZAX|Dt coroutine yieldZ 7f2 BotE = JYS
coroutined| Zt2 ELHHM I EE HAY = send MethodE AlE
send Method”7 2 gt2 202 2{H yieldE 222 FOFE F B0 MF
def tot_coroutine():
tot =0
while True: # coroutine= A& RAISH] {8l 3t T AL
x = (yield) # coroutine HFZO|A ZtS HHOotS
tot = tot + X Rt
print( A X 7HX| 2| &', tot) SIXIER| O] 3 3
: & St
co = tot_coroutineg() AMIEX| 2| o 6
next(co)  # coroutine 2t9| yield7tX| D E AEH (X = AEH)

co.send(1)  # coroutined|| =X 18 & 'H
co.send(2) # coroutined| =Xt 28 H'H
co.send(3) # coroutined| =Xt 38 EH'H



% coroutine

v yield 70| gX(#=)S XZ2 F
v yield& A0S0} HHZ2 2 TE ot

oz g|H

AL

M rEr
P 4

(yield B1=F)
next(coroutine 2/ A EHA)
coroutine @/ AE A send(g))

S LOIR_EUM HIEZCR gis HE

Z=(_next__ Method)2t send Method?2| B2t



coroutine

def tot_coroutine():

total = 0

while True:
x = (yield total) # coroutine HFZ 0| A 2t2 BOIQEHAM HIZCE 2t2 TH
total += x

co = tot_coroutine()
print(next(co))  # 0: coroutine 2t9| yield7tX| ZEE HIMSIT coroutineOf| A Lt

print(co.send(1))  # 1: coroutine0f| At 1& E L1 coroutine®| A LI2 7f &
print(co.send(2))  # 3: coroutineOf| At 2& E L1 coroutine®|AM LI2 7f &
print(co.send(3)) # 6: coroutine0f| =Xt 32 ELW11 coroutined| M LI2 gt =9

o w -0

Q Zb =
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coroutine

v

v

coroutine2 A ME|E
Xt
x|

coroutineE ZXNZE ZF}
coroutine QIAEA
Q|7 Hh A

Of 0|l M2|5tH coroutine?

ZZ ANS Y

(o]

A
T

Ol
PIN

FXI5H7] 218 while True:E AHESHA ELEX| 8

1 AMCHH close MethodE AHE
Ol M close MethodE S Z3}™ coroutineO] 2 E [} GeneratorExit Of

o
[=]

r|r




% coroutine

def number_coroutine():
try:
while True:
x = (yield)
print(x, end="")
except GeneratorExit:  # coroutineO| = & [ Generatorkxit 0 2| ‘&
print()
print(‘coroutine &)

co = number_coroutine()
next(co)

for i in range(20):
co.send(i)

co.close()

01234567891011 121314151617 18 19
coroutine 3 &



s» Decorator

v
v

Class& 2t=3 A Methoddl| HIZ2|0[EHE XY M= selfE F2

QIAEHA Method'— SHAb self& 2o O 2 MR O|HE s M= wrapper 2| & HIY

07 H= self2 IIX"(CIass Method.‘: cls).

funcE 2= T selfet 07 H-E 02 O QY

D7 =7t Y= QIZHOIH: QIZHO|HE ==< I Oj7fH+E CHYS =
O & FlaskO|AM URL O &= 2 [Mff O|H HAZ AtESt=0| H 220K 2 of

St &= ML &5 72 HE|St= S Tle = X sdE= 22

SfjoF &t



s Decorator

def is_multiple(x): #0432 1| | H7t AtEg D7 HE=E K|
def real_decorator(func): # =% T2 Oj7jHL=Z EH2
def wrapper(a, b): # EEZ 2r=0| Of 7 H =2} E—'.E?s*ol INES
r= func(a b) # func2 &0t Btetgf2 B0 XME
ifr% x == 0: # funcl| Bttt O| O| Hj==QIX| 22l
prlnt({O}Ol HtotZf2 (119] B =R L|Ct format(func.__name_, x))
else:
print({0}2| gretgt2 {139] Hij==7} O L|Ct." format(func._name_, x))
return r # funcQ| BtetgtZ Bt
return wrapper # wrapper &= Htat
return real_decorator # real_decorator &%= Etst

@is_multiple(3)  # @G| Z2f 0| E{(2l=F)
def add(a, b):
returna + b

print(add(10, 20))
print(add(2, 5))

add2| tt
30
add?| dtztzt2 39| =7} Of & L|C}.
7/

|'+0+

teX2 39| Hij== &L,



< Module
v' Module

o SAHQ J|5S 2= 74 248 )

o M2 UITE XS ohs AESO BYOR XY FO Module 37|17} 0= HE 7
AA E|B Bl JHs3 B TH9lR CHA 23

o IOIMOIAE i AA OIUS UTE Y

o TOM ZRIOE FME THUL JH5SR C Lt Fortran SO BHE THO|M 2
T2 E ModuleO] 2 4 218

® _name_: 2=2| 0|52 LtEILH= LY B
v' Modulel| &
® HFT Module: IO|MO|| Z=&HEl Module
® AtEXt MOl Module;: ZZ22fH 7} 21X 23S Module

® A E I}E|(3 Party) Module: IHO|"M X{ Tt T2 2 & Ot CHE Z2 2 E=

AN A XS Module



< Module
v Module A8

Module2 AFEE = UESF F7Iot= LHE2 import 2&0(|5
gl-Il-Xl-'—

A 2
o 1

b0l A= Halt Methode L B4 L= AT L2 25
U

import

*
*
*
*
*

import math: Module2| O|&& O[3 72 ERE mathdliA 7+d @aF
ALE

from math import sin, cos, pi: math ModuleO®|A{ sin, cos, pi Bt 7t =2 22
math ModuleOl| A sin, cos, pi Bt A} ZE0| Z&A|7|= A2 E math.2 Y&}

1AM

from math import * : math Module2| & 74 24E X 2=0 Z&A|Z
import math as ma: math2k= Module 0| CH410| magt= Ol AtE

from math import pi as py: pi A0l py AHE

® Module O|E0| 2XtEE |0 Y= BF _import__(ModuleO| &) 22 7IME 40|

ts



» RDEO IR
v Module2 7M™ OZ 2|0 M=l &Ef7F =7 20| CHA| 7t 2
v BE JINRQ7|E CHA| ™S 0|0 7t 2 BE2 &7

oTr
math 2ES 5t H 77| 5KH
os ol=2|of| Hxfeln SREC
|
P
/ N
b %
Z|X2 import / 3% 3R\
/ \ \
apy / bpy |\ cpy
) % . \ L 9
import math - import math import math
import b import ¢

rlo

v 2IE0M AE 7t & Z2 Bpy IFEO M| import A &
=0 HHH QI Fot Bt=0f kx| X| gt=CF.

Apy Y A B.py
—
print (A1) #1 L g print(‘B1")  #3
import B #2 - import A # skip

print(A2)  #6 , print(B2)  #4

N
a=10 #7 l b=20 #5
print (B.b) #8 l #print(A.a) #error




A2 A St}

&3 25 0|52 2

import sys
from math import sin

print(type(sys.modules))

print()
#print('#n'join(sys.modules.keys()))

print()
print(sin.__module_)
print()

a=1

St= 42 € imp 2&2| reload &0 2= 0|52 CHUSHH

— sys.modules O dictZ2 XZ L0 U

__module_ &HE 7HX|2 JYS

current_module = sys.modules[ _name_] # $X| 2& A0{L}7|
print(getattr (current_module, 'a")) # X Z=0A aQ| gt RO{LH7|



* BES7IMR2s =A

v/ IIO|M2 Module 7t R27|E =5t H X|Eot CIHEE(0| A ZEOFIH7| AlE
v sys.path H==0 1 =X 7} 7[XY

import sys
for path in sys.path:
print(path)

/Users/munseokpark
/opt/anaconda3/lib/python37.zip
/opt/anaconda3/lib/python3.7
/opt/anaconda3/lib/python3.7/lib-dynload

/opt/anaconda3/lib/python3.7/site-packages
/opt/anaconda3/lib/python3.7/site-packages/aeosa
/opt/anaconda3/lib/python3.7/site-packages/IPython/extensions
/Users/munseokpark/.ipython
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ath app nd(”7‘| AH O|' 74 E”)

P
=0 =7t - HO|20o =
Az

set PYTHONPATH = AMZA=Z.
Mac

export PYTHONPATH = ZAME =

B[520| 2hg =0 =7}
C Shell 21 B2 setenv PYTHONPATH ZAE 2
bash Shell 2| 4% export PYTHONPATH = M FE =



def area(r):
return mypi *r * r

v test.py
import sys
import mymath

#AO|M TrE MY = F7t
sys.path.append("./")
print(mymath.mypi)
print(mymath.area(5))



% package

v Module2 20tz ClHEZ]
v" Module F1210| 2 3§44 StH O|sfSt7| Het
v C|HEZ|7} THO|M 9| packageZ QMO M jnit_py IHYS 1 ZZ20 2t
v _init_py It20|= packageE Z7|2lot= Oflfet MojM FE L Zote = QS
v packageO| Al EF3 Module2 7tM 2 = Ofeff D8t 22 E2
from my_package import calculator
KilaD= my_package = (=
Ll = =R = B e calc_tester6.py
@ v 1 )i« 08 » my_package v ¢ my_package ZA% P
A ES £XTH LR} o3 my_package\
Y AR = === e
33 Dropbox 2 _init_.py 2014-09-14 2F..  Pythor init .py
% iCloud AT 2 calculator.py 2014-08-25 27...  Pythor T
% SkyDrive calculator.py
g e=c A
m s e
=2 X )
%@ OneDrive v < > '=
VKBS 1F TS ULTOSOIE STEHOIAE s EE




% site-packages
v oMol 7|2 20| E 22| package 2|0 =7t ¢l packageg &X[5t= C|HEE|

v 2% ME THE| Modules 0] 20| AX|g



Q& Package A X| — command HO|A 7ts

pip install 2/¥Module0| &
pip install 2/ ModuleO|& —upgrade
pip install 2|FModuleO| &=t

pip install 2/ FModuleO|S>=HT M3 F&5=2 A& 75

v 2t &2 ZaYt st ER0=
python -m pip install --upgrade pip & & &5IMM pipE &1 0|=E5tH HX|7t 75
St= 87t U=
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< 7|Et 2X|

v anaconda
® anacondal| B%= pip CiAI0 condags AHE
® anaconda update
€ conda update --force conda
€ conda update anaconda
€ conda update conda
v Pycharm& At&%t= 4%+ €78 Hw0AM EXI5t= A& 7t

v Colab 2| B2 !lpip install I{7|X| 0| & & import 72 /0 7t

94



< package &t# HH
v AX|E package d

pip list --format=columns : package 55 =9
pip list --outdated --format=columns: package =51} OFX[9} YHO|E HE =3
v' package &
pip search packageO|&
v’ package &K
pip uninstall packageO|& -
v 7het 288 9| package B8 M
pip freeze > LAY
v ouH e

pip install —r DY H
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X7 A%

v package CH2ZE: PIH4IO| Ot &=
pip download packageO|&

v N CI2EE »OtM EX|ots 8%

5l A

ol A 2XI5H7] ?BHM Cr2 2=

O|EL|= 2t0|EeE| & A2 2 AX[3 FX| 7| [
=0l pip install ZtEE FH= =AU Z X
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< matplotlib T{7|X| ALE

v

v

matplotlib package2| pyplot O|2t= Class2| ‘3% Method?! boxplot O|2t= Method
£ O[8otH X Aei=F 13 5= US

matplotlib package= pythong &X|¢t dR0= MSE[X] 7| M0 & X|5{OF 5t
anacondag 24Xt Z20= 0|0] ZX|&[0] A=

A =ZE dg|s A

® pyplot 2| X Method?! figure(figsize:(7f§ﬂ7|, M=Z3A7[)E O[2dA 1z
T =2 aoie MBI 20 A

Jejmg dals 34 o5
EFAREES

pyplote] show BH= B MethodS SN SHoio| 1z 5
AU M HE B0 savefigS 0|83hM 17 TR M

=
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matplotlib TH7|X| A&

100 -

95 A

90 A

85

80 -
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65 -

=



Module

¢ matplotlib T{7|X| ALE
v matplotlib AX| 20l

C:WUserstfmunseokpark>pip list —format=columns
Version

Kiwisolver

matplotlib
numpy

PIP .
pyparsing
python—dateuti |
setuptools

SiX




matplotlib TH7|X| A&

import matplotlib.pyplot as plt

fig = plt.figure(figsize=(10,6))

plt.boxplot(([100, 87, 97, 65, 88], [87,88,86,87,88]))
plt.grid()

plt.show()

fig.savefig("graph.png")
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folium
v

v

<

folium O|2t= packaget X|
O|HE EAISt= A0 7ts

AP E 7282

T2 223in 1 9o 0L EHS 1A x|

anacondas ooz AXN MAISIM AFR
MX|: pip install folium

CHRZE T} Qtx|& AR https://github.com/itggangpae/python MM CHRZE



https://github.com/itggangpae/python
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% folium AFR — SXY X9l C|21=3|0) M maphtml THLS IE0A HO{A 2ol

import folium

m = folium.Map(location=[37.572656, 126.973304], zoom_start=15)

folium.Marker(location=[37.572656, 126.973304], popup="KB = ZI7}E",
icon=folium.lcon(icon="cloud")).add_to(m)

folium.Marker(location=[37.569027, 126.987279], popup="07HT",
icon=folium.lcon(color="red")).add_to(m)

m

m.save("map.html")
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% __main__py

v CIHEE2|0 _main_.py ItY0| EXYdt= < EHO[E0|A Ot BHEZ +=ASHH
__main__.py IfO0[ A%
python C|H E2|0|&
v zip g2 E=E0 U= R0 E 7t

python zipIt 20| &



o MM

dlstutlls(Python Distribution Utility) 22 LiO|M T2 132 HjZst o 4X
L ogo|M EZE £

A4 ZM, MO, AT EE 52 o WOl FO{M HiZS &= UAF
X &2 ClHE2|0f setup.py TS MM

# setup.py
from distutils.core import setup

setup(name = "spam", version = "1.0",
description = " setup test",

author = "Park MoonSeok",

author_email = "ggangpael@gmall.com",
url = "http://pythonworld.net/",

py_modules = ['A1, 'B', 'mymath027],
packages = ['Speech’,

'Speech/Recognition’, 'Speech/S1gnalProcessi ng1, 1Speech/Synthesis ' ],

# package_dir = {'Speech": 'Speech?},
package_data = {'Speech’: ['images/*jpg'l},
data_files = [ (‘'data’ , ['Speech/images/al.jpg1])],
)

M AFESH
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SlH XAtso 2 ohg|

MEHE Cl2E2|7} CFE 2

MNEEO A=
package_dir = {'Speech' : 'Speech?2 '}

of 7| X[of] Zet=|X| 2 OOl mt@s X[E5te{H 2l data_filesg A&

HXE 2 [ =F]

2t X|’8oljOF ot=0| 22 T{Z|X| O] F 2t T{7|X| 7}
LN

o

packages& ArEdt=0 ot Wi7|X|= FE W7 [X[F X[
opoog ztzt

84%0|= & package_dir2 AFE - Speech = Speech20||
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o X _dist CI2E2(0f A
python setup.py sdist
e A HifIE HX|

python setup.py install
v Hpo|l{2| BTt
o dd - aATtorH A EXg AutE dd
python setup.py bdist
o 222 Hio[l42| BEY

® python setup.py bdist_wininst



% IHO|MO| QIOjE A% JHsh HiZ T
v’ Py2exe

o IO ZRIUS ALY MY TIUR W
o TO|MO| AJABO| HX|E|0] K| 0P M

v’ py2app
e I OS X0 E2 M (Standalone) 28 TE 1S MM

® https://pypi.python,org/pypi/py2app/
v' cx_Freeze

o SY UMY UY IIUS TS0 FLO BAS0| SN2 MY

® http://cx-freeze. sourceforge, net/
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