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Ԟӧֺक̶़ݩጲ҅ኼڔWKRQӾ҅Ӟ\3ࣁ

�զፗളٟݢWKRQ���Ӿ֦\�3ࣁ ... �کਙ

>>> ...
Ellipsis
>>> type(...)
<class 'ellipsis'>

ᘒ�3ࣁ\WKRQ���Ӿဌํ ... �ᬯӻဩ҅ݝᚆፗളٟ(OOLSVLV឴̶ݐ

>>> Ellipsis
Ellipsis
>>> type(Ellipsis)
<type 'ellipsis'>
>>>

ਙԅਫ਼꧊ԅ፥

ᒫӞᒍғṹဩٯᎣᦩ 

1.1 ἕἕ෫ጱኼݩஉঅአ 



>>> bool(...)
True

̶ֺܔᬯӳᥜฎӞӻ҅ݸ๋

>>> id(...)
4362672336
>>> id(...)
4362672336

ᮎᬯӳᥜํࠨአޫҘ

��� ਙฎ�1XPS\�ጱӞӻဩᔥ
��� զֵአ�����դ๊�SDVVݢWKRQ���Ӿ\�3ࣁ

$ cat demo.py
def func01():
    ...

def func02():
    pass

func01()
func02()

print("ok")

$ python3 demo.py
ok

ํӧᖫᑕ҅ሾ̵ڣෙդᎱࣘᵱᥝአ�HQG�ຽกᕮ҅ᬯӞਧᑕଶӤտֵդᎱ᭦ᬋๅےႴ
ศӞᅩ̶

1.2 ֵአ end ᕮդᎱࣘ 



֕ฎٌਫ�3ࣁ\WKRQ�ᬯᐿӸ໒ᖽᬰጱ᯾ଚဌํᥝᬯ؉̶

ইຎ֦፥ጱమአ҅Ԟӧฎဌํېဩٍ֛֦҅፡ӥᶎᬯӻֺৼ̶

__builtins__.end = None

def my_abs(x):
    if x > 0:
        return x
    else:
        return -x
    end
end

print(my_abs(10))
print(my_abs(-10))

ಗᤈ҅ݸᬌڊইӥ

[root@localhost ~]$ python demo.py 
10
10

౯ժݢզᕪଉ፡�3ํک\WKRQ�۱҅ᆐݢզզ�]LS�۱ᬰᤈݎ҅ଚӬݢզӧአᥴܴፗളֵአ̶

ᬯӨय़ग़හՈጱᦊᦩጱ�3\WKRQ�۱໒ୗӧӞ҅ྋଉՈᦊԅ�3\WKRQ�۱ጱ໒ୗᥝࡶ�ฎ�HJJ҅ᥝࡶ
ฎZKO�໒ୗ̶

ᮎԍᬯӻ]LS�ฎই֢֜ګጱޫ҅᧗፡ӥᶎጱᐏ̶ֺ

[root@localhost ~]# ls -l demo
total 8
-rw-r--r-- 1 root root 30 May  8 19:27 calc.py

 ፗളᬩᤈጱ zip ۱ݢ 1.3



-rw-r--r-- 1 root root 35 May  8 19:33 __main__.py
[root@localhost ~]# 
[root@localhost ~]# cat demo/__main__.py
import calc

print(calc.add(2, 3))
[root@localhost ~]# 
[root@localhost ~]# cat demo/calc.py 
def add(x, y):
    return x+y
[root@localhost ~]# 
[root@localhost ~]# python -m zipfile -c demo.zip demo/*
[root@localhost ~]# 

զಗᤈአ�S\WKRQ�݄ಗᤈਙݢ౯ժ҅ݸਠ౮֢ګ

[root@localhost ~]# python demo.zip
5
[root@localhost ~]#

\ WKRQ�ӾጱአဩԆᥝํӷᐿ\�3ࣁ�

ᤈੲ҅አ؉ᖅᤈᒧࣁ̵�

[root@localhost ~]$ cat demo.py 
print("hello "\
      "world")
[root@localhost ~]$ 
[root@localhost ~]$ python demo.py
hello world

Ԏጱਁᒧ̶ތզਖ਼ฦ᭗ਁᒧ۸ԅํᇙྛݢᒧԀӾ҅አ؉Ԏਁᒧ҅ਁࣁ̵�

 ݸ୩: ӧ๋ٟװෑጱݍ 1.4



>>> str1='\nhello'̴̴Ѽഘᤈ
>>> print(str1)

hello
>>> str2='\thello'̴̴Ѽtab
>>> print(str2)
    hello

֕ฎইຎ֦አܔ \ ᕮੲฎտಸဩᲙጱ

>>> str3="\"
  File "<stdin>", line 1
    str3="\"
           ^
SyntaxError: EOL while scanning string literal

੪ᓒ֦ਧਙฎӻ�UDZ�ਁᒧԀ҅Ԟӧᤈ̶

>>> str3=r"\"
  File "<stdin>", line 1
    str3=r"\"
            ^
SyntaxError: EOL while scanning string literal

ᬯӻ୮؉ՔॠጱӞӻੜᢓ̶މଫᧆᓒฎྲٯᳪጱ҅ᦇᎣ᭲ጱՈஉԧ̶މ

ྋଉఘ٭ӥ҅౯ժࣁ�ᕣᒒӥ�ಗᤈ3\WKRQ�եฎᬯጱ̶

>>> for i in range(2):
...     print (i)
...
0
1

1.5 ই֜ץදᥴ᯽ᐏᒧ 



֦ฎވమᬦ� >>> �� ... �ᬯӷӻᐏᒧԞฎݢզץදጱޫҘ

>>> import sys                      
>>> sys.ps1                         
'>>> '                              
>>> sys.ps2                         
'... '                              
>>>                                 
>>> sys.ps2 = '---------------- '                 
>>> sys.ps1 = 'Pythonᖫᑕط>>>'       
Pythonᖫᑕط>>>for i in range(2):     
----------------    print (i)                    
----------------                                 
0                                   
1                                   

ᕳ֦፡Ӟӻᐏֺғض

>>> False == False == True
False

֦Ꭳ᭲ᬯӻᤒᬡୗԅՋԍտտᬬࢧ�)DOVHހ�Ҙ

ਙጱᬩᤈܻቘӨӥᶎᬯӻᔄ֒҅ฎӧฎํᅩ१ᖃԧғ

if 80 < score <= 90:
    print("౮ᖂᜉঅ")

ইຎ֦ᬮฎӧกጮ҅ᮎ౯ٚᕳ֦ෆӻᒫӞӻֺৼጱᒵհٟဩ̶

>>> False == False and False == True

1.6 ᓌ၄ᘒսᵝጱ᱾ୗྲ 



False

ᬯӻአဩݞ؉᱾ୗྲ̶

DQG��RU�ฎ౯ժٚᆧఀӧᬦጱӷӻ᭦ᬋᬩᓒᒧ҅�3ࣁ\WKRQ�Ԟํਙํওአ̶

୮Ӟӻ�RU�ᤒᬡୗӾಅํ꧊᮷ԅ፥҅3\WKRQտᭌೠᒫӞӻ꧊

୮Ӟӻ�DQG�ᤒᬡୗ�ಅํ꧊᮷ԅ፥҅3\WKRQ�տᭌೠᒫԫӻ꧊̶

ᐏֺইӥғ

>>>(2 or 3) * (5 and 7)
14  # 2*7

>>> a = [1,2]
>>> b = [3,4]
>>> c = [5,6]
>>>
>>> sum((a,b,c), [])
[1, 2, 3, 4, 5, 6]

1.7 and  or ጱᎨ᪠පଫ 

1.8 ᬳളग़ӻڜᤒ๋ຄਮጱොୗ 



̶ࢴഭଧጱమ҅֒Ԓ૪ᕪ໑ႮݢӧَਁڹWKRQ�����ԏ\�3ࣁ

# Python2.7.10
>>> mydict = {str(i):i for i in range(5)}
>>> mydict
{'1': 1, '0': 0, '3': 3, '2': 2, '4': 4}

ইߺӞॠ҅ํՈ᪙֦᧔ਁَԞݢզฎํଧጱ҅ӧᥝచᦚ҅ᮎᏟਫฎ፥ጱ

զ݄ັᧃݢ֦௳מٍ֛҅܋ጱᬮํಅڹWKRQ������Ӿਁَ૪ᕪฎํଧጱ҅ଚӬපሲፘԏ\�3ࣁ
ፘىᩒා̶

# Python3.6.7
>>> mydict = {str(i):i for i in range(5)}
>>> mydict
{'0': 0, '1': 1, '2': 2, '3': 3, '4': 4}

҅դᎱጱഭᇇฎ੦ԅ᯿ᥝጱ̶ݢդᎱ҅ԅԧդᎱጱٟࣁ

ԅԧਫሿṛݢጱդᎱ҅౯ժଉଉֵአکጱ੪ฎᖅᤈᒧ� \ ̶

>>> a = 'talk is cheap,'\
...     'show me the code.'
>>>

1.9 ਁَᆐฎݢզഭଧጱҘ 

 ӥӧᵱᥝᖅᤈᒧҘ٭Զఘߺ 1.10



>>> print(a)
talk is cheap,show me the code.

ᮎํߺԶఘ٭ӥ҅ฎӧᵱᥝٟᖅᤈᒧጱޫҘ

ᕪᬦᕮ҅ࣁᬯԶᒧݩӾᳵጱդᎱഘᤈݢզኼധᖅᤈᒧғ [] � () � {}

>>> my_list=[1,2,3,
...          4,5,6]

>>> my_tuple=(1,2,3,
...           4,5,6)

>>> my_dict={"name": "MING",
...          "gender": "male"}

�ग़ᤈဳ᯽Ӿࣁक़ᬮํ҅ݚ ''' �҅ᖅᤈᒧԞฎݢզӧٟጱ̶

>>> text = '''talk is cheap,
...           show me the code'''

ԅعෆහ᷇ᔺኩ᧗ᲀྪٖਂᑮᳵ҅3\WKRQ�ਧԎԧӞӻੜෆහ�>�������@�ᬯԶෆහฎ
ත̶ࢧ࣍ୌᒈঅጱ҅ӧտᤩ࣯ڹ

զӤդᎱ᧗ࣁ�ᕣᒒ3\WKRQሾहӥၥᦶ҅ইຎ֦ฎࣁ,'(Ӿၥᦶ҅ኧԭ�,'(�ጱ҅ߥපຎտํಅӧ
̶ݶ

>>> a = -6
>>> b = -6
>>> a is b
False

>>> a = 256

1.11 አಁ෫ఽᎣጱੜෆහ 



>>> b = 256
>>> a is b
True

>>> a = 257
>>> b = 257
>>> a is b
False

>>> a = 257; b = 257
>>> a is b
True

ᳯ݈᷌ԧғ๋ݸӞӻᐏֺ҅ԅࠨฎ7UXHҘ

Ꭳ᭲ᬯӻ૪ᕪኞ౮҅ᮎԍਙ੪տӞ꧊҅ᥴ᯽ݶᰁᩙݒᕳӷӻݶӞᤈ᯾҅ݶࣁԅ୮֦ࢩ
አݶکӞӻ̶ইຎړ౮ӷ౮ጱᦾ҅ᥴ᯽ଚӧᎣ᭲ᬯӻ૪ᕪਂࣁԧ҅੪տ᯿ෛኩ᧗ٖ
ਂਂනᬯӻ̶

ਁᒧԀᔄ֢ࣳԅ3\WKRQӾ๋ଉአጱහഝᔄࣳԏӞ҅3\WKRQᥴ᯽ԅԧṛਁᒧԀֵአጱපሲֵ
አᚆ҅؉ԧஉग़ս۸�

ֺইғ3\WKRQᥴ᯽Ӿֵአԧ�LQWHUQҁਁᒧԀḦኸ҂ጱದṛਁᒧԀපሲ҅ՋԍฎLQWHUQ
አጱ҅୮ᆐ҅ᙗਧوӞӻਁᒧԀؙ᠏Ӿ҅ฎࣁӞղ҅නਂכጱਁᒧԀՐՐտݶҘ੪ฎګ
ӧᚆද҅ݒᬯԞ٬ਧԧਁᒧԀᶳฎӧݒݢ̶

>>> s1="hello"
>>> s2="hello"
>>> s1 is s2
True

# ইຎํᑮ໒҅ἕᦊӧސአinternګ
>>> s1="hell o"
>>> s2="hell o"
>>> s1 is s2

1.12 ᐟ॰ጱ intern ګ 



False

# ইຎӞӻਁᒧԀᳩଶ᩻ᬦ20ӻਁᒧ҅ӧۖސinternګ
>>> s1 = "a" * 20
>>> s2 = "a" * 20
>>> s1 is s2
True

>>> s1 = "a" * 21
>>> s2 = "a" * 21
>>> s1 is s2
False

>>> s1 = "ab" * 10
>>> s2 = "ab" * 10
>>> s1 is s2
True

>>> s1 = "ab" * 11
>>> s2 = "ab" * 11
>>> s1 is s2
False

ইຎ֦᪃ड़ᕡஞ֦҅տ֦ࣁጱӤ҅ํԶ۱ฎਞᤰࣁ�VLWH�SDFNDJHV�ӥ҅ᘒํԶ۱ਞᤰࣁ
GLVW�SDFNDJHV�ӥ̶

ਙժํՋԍޫڦ܄Ҙ

Ӟᛱఘ٭ӥ֦҅ݝᥠᬦ�VLWH�SDFNDJHV�ᬯӻፓ୯҅ᘒ֦ಅਞᤰጱ۱Ԟਖ਼ਞᤰࣁ�ᬯӻፓ୯ӥ̶

ᘒ�GLVW�SDFNDJHV�ٌਫฎ�GHELDQ�ᔮጱ�/LQX[�ᔮᕹҁই�8EXQWX҂ᇙํጱፓ୯҅୮ֵ֦አ�DSW
݄ਞᤰጱ�3\WKRQ�۱տֵአ�GLVW�SDFNDJHV҅ᘒֵ֦አ�SLS�ᘏ�HDV\BLQVWDOO�ਞᤰጱ۱ᬮฎᆙଉ
ਞᤰࣁ�VLWH�SDFNDJHV�ӥ̶

'HELDQ�ᬯԍᦡᦇጱܻ҅ࢩฎԅԧٺӧݶრጱ�3\WKRQ�ԏᳵԾኞጱ٫ᑱ̶

1.13 site-packages dist-packages 



ই֜ັತ�3\WKRQ�ਞᤰፓ୯

>>> from distutils.sysconfig import get_python_lib
>>> print(get_python_lib())
/usr/lib/python2.7/site-packages

DUJXPHQWV��SDUDPHWHU�ጱᘉᦲ᮷ฎ݇හ҅ࣁӾ࣋วӥ҅ԫᘏႰአचဌํᳯ᷌҅ླᒌ᮷ݞ
݇හ̶ࡶ

֕ᝑᥝӸ໒ٚᬰᤈ҅ړ܄ਙժਫᴬӤᬮํݱᛔጱݞဩ

SDUDPHWHUғ୵݇ҁIRUPDO�SDUDPHWHU҂֛҅ሿڍࣁහٖ᮱֢҅አऒฎᬯӻڍහ̶֛
DUJXPHQW�ғਫ݇ҁDFWXDO�SDUDPHWHU҂҅᧣አڍහਫᴬփ᭓ጱ݇හ̶

Ԉӻֺৼ҅ইӥᬯྦྷդᎱ҅ "error" �ԅ�DUJXPHQW҅ᘒ�PVJ�ԅ� parameter ̶

def output_msg(msg):
    print(msg)
    
output_msg("error"

౯ժᕪଉտڦࣁՈጱᚕᘏᶱፓጱݗفկ᯾፡کᒫӞᤈฎӥᶎᬯ

#!/usr/bin/python

1.14 argument  parameter ጱڦ܄ 

1.15 /usr/bin/env python ํՋԍአҘ 



ᘏᬯ

#!/usr/bin/env python

ᬯӷᘏํՋԍޫڦ܄Ҙ

ᑖஙളᬦ�OLQX[�ጱՈ᮷Ꭳ᭲� /usr/bin/python �੪ฎ౯ժಗᤈ� python �ᬰفFRQVROH�ཛྷୗ᯾
ጱ� python

ᘒ୮֦ݢࣁಗᤈկ१᯾ֵአ� #! ��� /usr/bin/python �҅੪ฎ᧔֦አߺӻկ
ҁS\WKRQ҂ಗᤈᬯӻկ̶

ᮎԍےӧํےՋԍޫڦ܄Ҙ

ӧےጱᦾ֦҅ྯེಗᤈᬯӻᚕ҅᮷ᬯғ� python xx.py �҅

ํဌํӞᐿොୗҘݢզ݄ྯེ᮷ے� python �ޫҘ

୮ᆐํ֦҅ݢզկ१᯾ےӤ #!/usr/bin/python �҅ᮎԍ୮ᬯӻկํݢಗᤈᴴ�҅ݝፗള
ٟᬯӻᚕկ҅੪؟ӥᶎᬯ̶



กጮԧᬯӻٚ҅ݸ፡፡� !/usr/bin/env python �ᬯӻ�݈ฎՋԍ�Ҙ

୮౯ಗᤈ� env python �҅ᛔۖᬰفԧ�S\WKRQ�FRQVROH�ጱཛྷୗ̶

ᬯฎԅՋԍҘ�ፗളಗᤈ�S\WKRQ�অ؟ဌՋԍޚڦ܄

୮֦ಗᤈ� env python �҅ਙٌਫտ݄� env | grep PATH �᯾ҁԞ੪ฎ
�XVU�ORFDO�VELQ��XVU�ORFDO�ELQ��XVU�VELQ��XVU�ELQ��URRW�ELQ�҂ᬯپӻ᪠ஆ᯾ׁེ݄ັತݷԅ
S\WKRQጱݢಗᤈկ̶

ತکӞӻ੪ፗളಗᤈ҅Ӥᶎ౯ժጱ�S\WKRQ�᪠ஆฎࣁ� /usr/bin/python �᯾҅ࣁ� PATH ᤒ᯾ڜ�
�ࣁහᒫԫӻፓ୯ӥ҅ಅզ୮౯ׯ /usr/local/sbin �ӥڠୌӞӻਁݷԞԅ�S\WKRQ�ጱݢಗᤈկ
҅੪տಗᤈ� /usr/bin/python �ԧ̶

ٍ֛ᄍᐏᬦᑕ֦҅ݢզ፡ӥᶎ̶



ᮎԍԭᬯӷᘏ҅౯ժଫᧆֵአߺӻޫҘ

ӻՈఽᥧଫᧆսֵضአ� #!/usr/bin/env python �᮷ฎጱ�S\WKRQ�ᥴ᯽ԅӧฎಅํጱࢩ҅
/usr/bin/python �̶

`^��҅ᘒํጱՈտٟ౮�ত۸Ӟӻᑮਁَ҅ํጱՈտٟ�GLFWڡࣁ

உग़Ոտమ୮ᆐጱᦊԅԫᘏฎᒵݶጱ҅֕ਫᴬఘܩ٭ӧฎᬯጱ̶

̶ݦૢ��ளӣ�ᬩᤈපሲӤ҅^`�տྲ�GLFWࣁ

ֵአ�WLPHLW�ཛྷࣘ҅ݢզຂၥڊᬯӻᕮຎ

$ python -m timeit -n 1000000 -r 5 -v "dict()"
raw times: 0.0996 0.0975 0.0969 0.0969 0.0994
1000000 loops, best of 5: 0.0969 usec per loop
$

1.16 dict() Ө {} ኞ౮ᑮਁَํՋԍڦ܄Ҙ 



$ python -m timeit -n 1000000 -r 5 -v "{}"
raw times: 0.0305 0.0283 0.0272 0.03 0.0317
1000000 loops, best of 5: 0.0272 usec per loop

ᮎԅՋԍտᬯޫҘ

റᑪᬯӻᬦᑕ҅ݢզֵአ�GLV�ཛྷࣘ

୮ֵአ�^`�

$ cat demo.py
{}
$
$ python -m dis demo.py
  1           0 BUILD_MAP                0
              2 POP_TOP
              4 LOAD_CONST               0 (None)
              6 RETURN_VALUE

୮ֵአ�GLFW���ғ

$ cat demo.py
dict()
$
$ python -m dis demo.py
  1           0 LOAD_NAME                0 (dict)
              2 CALL_FUNCTION            0
              4 POP_TOP
              6 LOAD_CONST               0 (None)
              8 RETURN_VALUE

ᘙےጱ֢҅ፘๅڊහጱᬦᑕ҅ᘒᬯӻᬦᑕտํᬰڍ�҅տग़ԧӻ᧣አ�ሿֵአ�GLFWݎզݢ
̶

1.17 ํ᪁֕ဌࠨአጱ import አဩ 



LPSRUW�ฎ�3\WKRQ�۱ጱොୗ̶

֦Ꭳ᭲�3\WKRQ�ӾٖᗝԧӞԶஉํҁZX҂᪁ҁOLDR҂ጱ۱ހҘ

+HOOR�:RUOG

>>> import __hello__
Hello World!

3\WKRQԏᐮ

>>> import this

The Zen of Python, by Tim Peters

Beautiful is better than ugly.
Explicit is better than implicit.
Simple is better than complex.
Complex is better than complicated.
Flat is better than nested.
Sparse is better than dense.
Readability counts.
Special cases aren't special enough to break the rules.
Although practicality beats purity.
Errors should never pass silently.
Unless explicitly silenced.
In the face of ambiguity, refuse the temptation to guess.
There should be one-- and preferably only one --obvious way to do it.
Although that way may not be obvious at first unless you're Dutch.
Now is better than never.
Although never is often better than *right* now.
If the implementation is hard to explain, it's a bad idea.
If the implementation is easy to explain, it may be a good idea.
Namespaces are one honking great idea -- let's do more of those!

ᄓኮێஞࣈݍ

فӾݗ�FPG�ᑻࣁ antigravity

>>> import antigravity

੪տᛔۖӞӻᗑᶭ̶



ڡӾত҅౯ժ੪তളԧ ᨮහ �҅ଚӬ᮷Ꭳ᭲ԧ ᨮᨮྋ �ጱమ̶

1.18 ྋᨮྋ҅ᨮᨮྋ 



3\WKRQ�֢ԅӞᳪṛᕆ҅ਙጱᖫٟᒧݳՈᔄጱᖌ᭦ᬋ҅۱ೡ� ᨮᨮྋ �̶

>>> 5-3
2
>>> 5--3
8
>>> 5+-3
2
>>> 5++3
8
>>> 5---3
2

֢ᘏғሴᅦก҅ஙلמռ3̽ݩ\WKRQᖫᑕ̶̾طᇇ୭ӻՈಅํཻ҅ᬨړՁ҅Ր
አԭԟԻၞ҅֕ۯአ֢ࠟӱአ᭔҅ᬲᘏᑪ̶

ռಅޮᎣ҅WU\ŏƉQDOO\ŏ�ጱአဩฎғӧᓕWU\᯾ᶎฎྋଉಗᤈᬮฎํಸଉ๋҅ᕣ᮷ᚆכᦤƉQDOO\
ᚆड़ಗᤈ̶

හ੪տᒈḘᕮ̶ڍ��UHWXUQکᥝ᭬ݝහ᯾ڍ౯ժ݈Ꭳ᭲҅Ӟӻݶ

ᮎᳯ᷌੪ԧ҅զӤᬯӷᐿᥢ҅ڞইຎݶਂ3҅ࣁ\WKRQ�ᥴ᯽տই֜ᭌೠҘߺӻսضᕆๅṛҘ

ٟӻᐏֺḵᦤӞӥ҅੪กጮࠩ

>>> def func():
...     try:
...         return 'try'
...     finally:
...         return 'finally'
...
>>> func()
'finally'

1.19 returnӧӞਧ᮷ฎڍහጱᕣᅩ 



ᬌڊӾ҅౯ժݢզݎሿғࣁWU\ŏƉQDOO\ŏݙӾ҅WU\Ӿጱ�UHWXUQ�տᤩፗളᥤҁᬯ᯾ጱ
UHWXUQ�ӧฎڍහጱᕣᅩ҂҅ࢩԅᥝכᦤ�ƉQDOO\�ᚆड़ಗᤈ̶

ইຎ�WU\�᯾ጱ�UHWXUQ�፥ጱฎፗളᤩᥤހҘ

౯ժ᮷Ꭳ᭲ইຎӞӻڍහဌํ�UHWXUQ҅տᵌୗጱᬬ�1ࢧRQH҅ᦡ�WU\�᯾ጱ�UHWXUQ�፥ጱฎፗളᤩ
ᥤ҅ᮎ୮ƉQDOO\�ӥဌํดୗጱ�UHWXUQ�ጱ҅ײฎӧฎտᬬ1ࢧRQHޫҘ

ᬮฎٟӻ�ᐏֺḵᦤӞӥғ

>>> def func():
...     try:
...         return 'try'
...     finally:
...         print('finally')
... 
>>> 
>>> func()
finally
'try'
>>> 

ᕮຎ፡҅୮�ƉQDOO\�ӥဌํ�UHXWUQ�ٌ҅ਫ�WU\�᯾ጱ�UHWXUQ�Ֆᆐᬮฎํපጱ̶

ᮎᕮᦞ੪ڊԧ҅ইຎ�ƉQDOO\�᯾ํดୗጱ�UHWXUQ҅ᮎԍᬯӻ�UHWXUQ�տፗളᥟፍ�WU\�᯾ጱ
UHWXUQ҅ᘒইຎ�ƉQDOO\�᯾ဌํ�ดୗጱ�UHWXUQ҅ᮎԍ�WU\�᯾ጱ�UHWXUQ�Ֆᆐํප̶

ሿጱེහ̶ڊWKRQӾӞӻਁᒧԀ᯾҅ৼਁᒧҁԀ҂\3ࣁ

य़ਹ᮷ֵአ�FRXQW��ڍ�හ҅ྲইӥᶎپӻଉᥢֺৼғ

>>> "aabb".count("a")
2
>>> "aabb".count("b")
2

1.20 ਁᒧԀ᯾ጱᖲᵐฎՋԍҘ 



>>> "aabb".count("ab")
1

֕ฎইຎ౯మᦇᓒᑮਁᒧԀጱӻහޫҘ

>>> "aabb".count("")
5

॰ௗԧމҘ

ӧฎଫᧆᬬހ���ࢧҘெԍտᬬࢧ��Ҙ

ਫᴬӤ҅�3ࣁ\WKRQ�፡҅ӷӻਁᒧԏᳵ᮷ฎӞӻᑮਁᒧ҅᭗חጱ᧔੪ฎᖲᵐ̶

�ྌ�ԭࢩ aabb �ᬯӻਁᒧԀ�3ࣁ\WKRQ�፡ଫᧆฎᬯጱ

ቘᥴԧᬯӻŉᖲᵐŊ�ጱ༷ஷ҅ݸզӥᬯԶ੪অቘᥴԧ̶

>>> (" " * 10).count("")
11
>>> 
>>> "" in ""
True
>>> 
>>> "" in "M"
True



ᚆֵአݝ����҅ᘒ�3\WKRQ�զֵአ�SULQWݢWKRQ���\�3ํݝᚆտํӧՈ҅ᥧݢ print "" ̶

֕ฎٌਫଚӧฎᬯጱ̶

ඪ೮ݝ҅ڹWKRQ����ԏ\3ࣁ

print "hello"

զඪ೮ইӥӣᐿݢ���Ӿ҅����WKRQ\3ࣁ

print "hello"
print("hello")
print ("hello")

զඪ೮ইӥӷᐿݢWKRQ��[Ӿ҅\3ࣁ

print("hello")
print ("hello")

ᡱᆐ�3ࣁ�\WKRQݢ������զ�3\WKRQ��[��Ӟ҅ڍ؟හӞ݄᧣አ�SULQW�҅֕ฎᬯՐአԭӷӻ
S\WKRQ�ᇇԏᳵጱդᎱّ҅ଚӧฎ᧔ࣁ�S\WKRQ����ӥֵአ�SULQW��҅ݸ�੪౮ԧڍහ̶

զӥ౯�3ࣁڦړ\WKRQ�3����\WKRQ�����ጱ�FRQVROH�ཛྷୗӥ҅ᬩᤈԧইӥդᎱ̶

WKRQ���[�Ӿ\3ࣁ

>>> valuе = 32
  File "<stdin>", line 1
    valuе = 32
        ^

1.21 Python2ӥ Ԟᚆֵአ print(“”) 

1.22 ਁྮԞሻ᩸ԧᵑ፲ဩ 



SyntaxError: invalid syntax

WKRQ���[�Ӿ\3ࣁ

>>> valuе = 32
>>> value
11

ՋԍҘဌํ౼֦ࢶӧמҘ

ইຎ֦ࣁᛔ૩ጱኪᚏӤᦶӞӥ҅ᕮຎݢᚆฎᬯጱ

ெԍ݈অԧޫҘ



ইຎ֦మ॔ሿጱᦾ҅᧗॔ګ౯ᬯᬟᕳڊጱդᎱғ valuе = 32

ᬯฎԅՋԍޫҘ

�᯾ጱݷᰁݒ�ԭ҅౯Ӥᶎֵአጱ�YDOXHࣁࢩܻ е �݈ӧฎ౯ժᆧఀጱ� e ҅ਙฎ�&\ULOOLFҁᥜ᯾
ਫ਼҂ਁྮ̶

>>> ord('е') # cyrillic 'e' (Ye)
1077
>>> ord('e') # latin 'e', as used in English and typed using standard keyboard
101
>>> 'е' == 'e'
False

ᕡຄ҅ࣁᬯ᯾܉ݢӡӧᥝᗜݶԪժ҅ӡӞᐶᘳጱ҅ײො֦ᶱፓ᯾ጱ� e �ੴ๊ഘ౮ق�
e ̶ࡶڊᙂ፲໑፡ӧ҅މ݄੪֦ײک҅

զӨਁᒧԀፗളྲ̶ᕮຎฎහ꧊ᬱྲਁᒧԀੜ̶ݢWKRQ��Ӿ҅හਁ\�3ࣁ

>>> 100000000 < ""
True
>>> 100000000 < "hello"
True

ӧᤈ̶ܩWKRQ��Ӿ҅\�3ࣁ֕

>>> 100000000 < ""
TypeError: '<' not supported between instances of 'int' and 'str'

1.23 හ꧊ӨਁᒧԀጱྲ 



ᬯฎӻᓌֺܔৼ҅DOLVWํݝ���ӻزᔰ҅୮֦ݐᒫ���ӻزᔰ҅տಲڊᔱଉ̶ᬯӨ౯ժጱᦊᎣ
Ӟᛘ̶

>>> alist = [0, 1, 2, 3, 4]
>>> alist[5]
Traceback (most recent call last):
  File "<stdin>", line 1, in <module>
IndexError: list index out of range

֕ฎ୮ֵ֦አ�DOLVW>��ଉ҅ᘒฎտᬬڊᔰ҅Ԟӧಲز�DOLVW�ଚဌํ�ᒫ��ӻֵܨᳵ҅܄Ӟӻݐ�@
ᤒ̶ڜӞӻෛጱࢧ

>>> alist = [0, 1, 2, 3, 4]
>>> alist[5:]
[]
>>> alist[100:]
[]

ᐏֺӞ

# Python2.7
>>> a = "Hello_Python"
>>> id(a)
32045616

1.24 ํ෫ጱڔᇆଉ 

1.25 ᭁӞጱਁᒧԀ 



>>> id("Hello" + "_" + "Python")
32045616

# Python3.7
>>> a = "Hello_Python"
>>> id(a)
38764272
>>> id("Hello" + "_" + "Python")
32045616

ᐏֺԫ

>>> a = "MING"
>>> b = "MING"
>>> a is b
True

# Python2.7
>>> a, b = "MING!", "MING!"
>>> a is b
True

# Python3.7
>>> a, b = "MING!", "MING!"
>>> a is b
False

ᐏֺӣ

# Python2.7
>>> 'a' * 20 is 'aaaaaaaaaaaaaaaaaaaa'
True
>>> 'a' * 21 is 'aaaaaaaaaaaaaaaaaaaaa'
False

# Python3.7
>>> 'a' * 20 is 'aaaaaaaaaaaaaaaaaaaa'
True
>>> 'a' * 21 is 'aaaaaaaaaaaaaaaaaaaaa'
True



ӥ҅ᬯӻᒵୗฎ౮ᒈጱ̶٭य़ग़හఘࣁ

>>> n1 = 10086
>>> n2 = +n1
>>>
>>> n1 == n2
True

Ջԍఘ٭ӥ҅ᬯӻᒵୗտӧ౮ᒈޫҘ

ኧԭ&RXQWHUጱ҅ګ + �አԭӷӻ�&RXQWHU�ਫֺፘ҅ےᘒፘےጱᕮຎইຎزᔰጱӻහ� <= ��҅
੪տᤩӶ̶

>>> from collections import Counter
>>> ct = Counter('abcdbcaa')
>>> ct
Counter({'a': 3, 'b': 2, 'c': 2, 'd': 1})
>>> ct['c'] = 0
>>> ct['d'] = -2
>>>
>>> ct
Counter({'a': 3, 'b': 2, 'c': 0, 'd': -2})
>>>
>>> +ct
Counter({'a': 3, 'b': 2})

1.26 x Ө +x ᒵհހҘ 

1.27 += ӧᒵݶԭ=+ 



ڜᤒ�ᬰᤈ += �֢ፘ୮ԭ�H[WHQG҅ᘒֵአ� =+ �֢ฎෛीԧӞӻڜᤒ̶

ྌտํইӥӷᘏጱ૧̶ࢩ

# =+
>>> a = [1, 2, 3, 4]
>>> b = a
>>> a = a + [5, 6, 7, 8]
>>> a
[1, 2, 3, 4, 5, 6, 7, 8]
>>> b
[1, 2, 3, 4]

# += 
>>> a = [1, 2, 3, 4]
>>> b = a
>>> a += [5, 6, 7, 8]
>>> a
[1, 2, 3, 4, 5, 6, 7, 8]
>>> b
[1, 2, 3, 4, 5, 6, 7, 8]

ԧ̶ݒᤩදݸӞӻሾಗᤈԏࣁWKRQ��Ӿ�[�ጱ꧊\3ࣁ

# Python2
>>> x = 1
>>> [x for x in range(5)]
[0, 1, 2, 3, 4]
>>> x
4

ӧᬦ3ࣁ\WKRQ��Ӿᬯӻᳯ᷌૪ᕪکᥴ٬ԧ̶

1.28 ሾӾጱੴ᮱ݒᰁအᶂ 



# Python3
>>> x = 1
>>> [x for x in range(5)]
[0, 1, 2, 3, 4]
>>> x
1

զᦶ፳ᬩᤈӞӥӥᶎᬯੜྦྷդᎱ̶ݢ֦҅ڹতᦖԏࣁ

# demo.py
a = 1

def add():
    a += 1

add()

፡֒ဌํྷየ҅֕ਫڞ૪ᕪᇨԧӞӻஉचᏐጱᳯ᷌҅ᬩᤈᕮຎইӥғ

$ python demo.py
Traceback (most recent call last):
  File "demo.py", line 6, in <module>
    add()
  File "demo.py", line 4, in add
    a += 1
UnboundLocalError: local variable 'a' referenced before assignment

ᰁ̶ݒᰁ᮷ฎੴ᮱ݒੴӥਧԎ्กጱقᶋࣁᰁҘݒᶶӞӥ҅Ջԍฎੴ᮱ࢧ

୮ᑕଧᬩᤈک� a += 1 �҅3\WKRQ�ᥴ᯽੪ᦊԅڍࣁහٖ᮱ᥝᕳ� a �ᬯӻݒᰁᩙ꧊҅୮ᆐ੪
� a �୮؉ੴ᮱ݒᰁԧ҅֕ฎ؉ԅੴ᮱ݒᰁጱ�D�ᬮဌํᤩᬮဌᤩਧԎ̶

ྌಸᲙฎྋଉጱ̶ࢩ

1.29 ੴ᮱/قੴݒᰁړ؞؞ӧႴ 



ቘᥴԧӤᶎጱֺৼ҅ᕳ֦ኸӻᘍ̶᷌ԅՋԍӥᶎጱդᎱӧտಸᲙޫҘ

$ cat demo.py
a = 1

def output():
    print(a)

output()

$ python demo.py
1

ռಅޮᎣ҅ࣁሾ֛Ӿҁ෫ᦞฎ�IRU�ᬮฎ�ZKLOH҂҅FRQWLQXH�տአ᪡فӥӞӻሾ҅ᘒ�EUHDN
ӻሾ̶֛ڊአ᪡ڞ

ӾጱӞྦྷӾ҅ᤩ۱᥄ጱᑕଧԆ֛դᎱᕮտᬩᤈӤӥᓕቘӤӥᓕቘࣁ౯ժ݈Ꭳ᭲ғݶ
դᎱҁ᭗ଉฎᩒრጱ᯽න҂̶

֕ইຎӤӥᓕቘනࣁӞӻሾ֛Ӿ҅ᘒࣁᬯӻӤӥᓕቘӾಗᤈԧ�EUHDN�҅ฎވտፗള
᪡ڊሾޫҘ

ഘݙᦾ᧔҅ӤӥᓕቘӨ�EUHDN�FRQWLQXH�ᬯӷӻᥢߺڞӞӻսضᕆտๅṛӞԶҘ

ᬯӻᳯٌ᷌ਫӧᵙ҅ݝᥝ؉Ӟӥᦶḵ᮷ᚆฃࣈڊᒼໜ҅ᵙ੪ᵙࣁஉग़ᬯӻᒼໜ᮷ฎሖ
ወ҅෫ဩᙗਧጱࢧᒼ̶

ᦶḵդᎱইӥғ

import time
import contextlib

@contextlib.contextmanager
def runtime(value):
    time.sleep(1)

1.30 break /continue  ӤӥᓕቘߺӻսضᕆṛҘ 



    print("start: a = " + str(value))
    yield
    print("end: a = " + str(value))

a = 0
while True:
    a+=1
    with runtime(a):
        if a % 2 == 0:
            break

ᬌڊጱᕮຎ፡҅୮�D� ���ಗᤈԧ�EUHDN�҅ྌጱଚӧտፗള᪡ڊሾׁ҅ᆐᥝᬩᤈӤӥ
ᓕቘ᯾Ⴔቘ᯽නᩒრጱդᎱҁᐏֺӾ҅౯ֵአ�SULQW�๊դ҂̶

start: a = 1
end: a = 1
start: a = 2
end: a = 2

ᒼໜ҅ӧٚᕡ᧔ԧڊӻӨྌᔄ֒ጱᳯ᷌҅౯ᬯ᯾Ԟፗളᕳپक़ᬮํݚ

��� FRQWLQXH�Ө�EUHDN�Ӟ҅ইຎک᭬ضӤӥᓕቘտضᬰᤈᩒრጱ᯽න
��� ӤᶎݝԈֺԧ�ZKLOH�ሾ֛҅ᘒ�IRU�ሾԞฎݶጱ̶

ԭ� _ �҅य़ਹԭ՜ጱܦ᮷ฎአԭ֖ܛ�ᒧ҅ԅӞӻӧᵱᥝአکጱݒᰁ҅ᕸੱᚏጱమݒ
ᰁ̶ݷ

ՔॠᥝՕᕨጱฎ՜ጱᒫԫᐿአဩ҅੪ฎࣁԻୗཛྷୗӥጱଫአ̶

ᐏֺইӥғ

ᒫԫᒍғṹဩեᤈ 

2.1 ౡՈ॓ದᚆғֵአ “_” 



>>> 3 + 4
7
>>> _
7
>>> name='لռݩ: Pythonᖫᑕط'
>>> name
'طPythonᖫᑕ :ݩռل'
>>> _
'طPythonᖫᑕ :ݩռل'

ਙݢզᬬࢧӤӞེጱᬩᤈᕮຎ̶

֕ฎ҅ইຎฎSULQWڍහڊܦጱ੪ӧᤈԧ̶

>>> 3 + 4
7
>>> _
7
>>> print("لռݩ: Pythonᖫᑕط")
ming
>>> _
7

౯ᛔ૩ٟԧӻֺৼ҅ḵᦤԧӥ҅አ __repr__ ᬌڊጱٖݢզᤩ឴کݐጱ̶
Ḓࣁ҅ض౯ժጱፓ୯ӥٟ҅Ӟӻկ�GHPR�S\̶ٖইӥ

# demo.py
class mytest():
    def __str__(self):
        return "hello"

    def __repr__(self):
        return "world"

ᆐࣁݸᬯӻፓ୯ӥᬰفԻୗሾह̶

>>> import demo
>>> mt=demo.mytest()
>>> mt
world
>>> print(mt)
hello



>>> _
world

Ꭳ᭲ᬯӷӻṹဩොဩጱՈ҅Ӟ፡੪กጮԧ҅ᬯ᯾ӧٚᥴ᯽̶ࠩ

୮ֵ֦አ�LPSRUW�فӞӻ۱ཛྷࣘ҅3\WKRQ�տ݄ӞԶፓ୯ӥັತ҅ᘒᬯԶፓ୯ฎํսضᕆᶲ
ଧጱ҅ྋଉՈտֵአ�V\V�SDWK�ັ፡̶

>>> import sys
>>> from pprint import pprint   
>>> pprint(sys.path)
['',
 '/usr/local/Python3.7/lib/python37.zip',
 '/usr/local/Python3.7/lib/python3.7',
 '/usr/local/Python3.7/lib/python3.7/lib-dynload',
 '/home/wangbm/.local/lib/python3.7/site-packages',
 '/usr/local/Python3.7/lib/python3.7/site-packages']
>>> 

ᮎํဌํๅளጱොୗޫҘ

౯ᬯํӞᐿᬳ�FRQVROH�ཛྷୗ᮷ӧአᬰفጱොဩޫҘ

ڦ܄ᬯᐿ҅֕ᬯᨶӤӨӤᶎଚ෫کᚆտమݢ֦

[wangbm@localhost ~]$ python -c "print('\n'.join(__import__('sys').path))"

/usr/lib/python2.7/site-packages/pip-18.1-py2.7.egg
/usr/lib/python2.7/site-packages/redis-3.0.1-py2.7.egg
/usr/lib64/python27.zip
/usr/lib64/python2.7
/usr/lib64/python2.7/plat-linux2
/usr/lib64/python2.7/lib-tk
/usr/lib64/python2.7/lib-old

2.2 ๋ளັ፡۱ᔱ᪠ஆጱොୗ 



/usr/lib64/python2.7/lib-dynload
/home/wangbm/.local/lib/python2.7/site-packages
/usr/lib64/python2.7/site-packages
/usr/lib64/python2.7/site-packages/gtk-2.0
/usr/lib/python2.7/site-packages

ᬯ᯾౯ᥝՕᕨጱฎྲӤᶎӷᐿ᮷ොጱग़ጱොဩ҅Ӟᤈեݢܨᥴ٬

[wangbm@localhost ~]$ python3 -m site
sys.path = [
    '/home/wangbm',
    '/usr/local/Python3.7/lib/python37.zip',
    '/usr/local/Python3.7/lib/python3.7',
    '/usr/local/Python3.7/lib/python3.7/lib-dynload',
    '/home/wangbm/.local/lib/python3.7/site-packages',
    '/usr/local/Python3.7/lib/python3.7/site-packages',
]
USER_BASE: '/home/wangbm/.local' (exists)
USER_SITE: '/home/wangbm/.local/lib/python3.7/site-packages' (exists)
ENABLE_USER_SITE: True

ᬌݢ֦ڊզݎሿ҅ᬯӻڜጱ᪠ஆտྲ�V\V�SDWK�ๅ҅قਙ۱ތԧአಁሾहጱፓ୯̶

ᦡሿ֦ࣁᵱᥝັ፡֦ӤጱMVRQկ҅ᘒᬯӻկဌํᕪᬦձ֜ጱᗦ۸҅ᴅ᩸ฎᶋଉࢯ
ᵙጱ̶

$ cat demo.json
{"_id":"5f12d319624e57e27d1291fe","index":0,"guid":"4e482708-c6aa-4ef9-a45e-d5c
e2c72c68d","isActive":false,"balance":"$2,954.93","picture":"http://placehold.i
t/32x32","age":36,"eyeColor":"green","name":"MasseySaunders","gender":"male","c
ompany":"TALAE","email":"masseysaunders@talae.com","phone":"+1(853)508-3237","a
ddress":"246IndianaPlace,Glenbrook,Iowa,3896","about":"Velitmagnanostrudexcepte
urduisextemporirurefugiataliquasunt.Excepteurvelitquiseuinexinoccaecatoccaecatv
eliteuet.Commodonisialiquipirureminimconsequatminimconsecteturipsumsitex.\r\n",

2.3 ֵአ json.tool ໒ୗ۸ JSON 



"registered":"2017-02-06T06:42:20-08:00","latitude":-10.269827,"longitude":-103
.12419,"tags":["laborum","excepteur","veniam","reprehenderit","voluptate","labo
rum","in"],"friends":[{"id":0,"name":"DorotheaShields"},{"id":1,"name":"AnnaRos
ales"},{"id":2,"name":"GravesBryant"}],"greeting":"Hello,MasseySaunders!Youhave
8unreadmessages.","favoriteFruit":"apple"}

ᬯ֦ײ੪ݢզֵአ�S\WKRQ�ጱեᤈፗളᗦ۸̶

$ python -m json.tool demo.json
{
    "_id": "5f12d319624e57e27d1291fe",
    "about": "Velitmagnanostrudexcepteurduisextemporirurefugiataliquasunt.Excep
teurvelitquiseuinexinoccaecatoccaecatveliteuet.Commodonisialiquipirureminimcons
equatminimconsecteturipsumsitex.\r\n",
    "address": "246IndianaPlace,Glenbrook,Iowa,3896",
    "age": 36,
    "balance": "$2,954.93",
    "company": "TALAE",
    "email": "masseysaunders@talae.com",
    "eyeColor": "green",
    "favoriteFruit": "apple",
    "friends": [
        {
            "id": 0,
            "name": "DorotheaShields"
        },
        {
            "id": 1,
            "name": "AnnaRosales"
        },
        {
            "id": 2,
            "name": "GravesBryant"
        }
    ],
    "gender": "male",
    "greeting": "Hello,MasseySaunders!Youhave8unreadmessages.",
    "guid": "4e482708-c6aa-4ef9-a45e-d5ce2c72c68d",
    "index": 0,
    "isActive": false,
    "latitude": -10.269827,
    "longitude": -103.12419,
    "name": "MasseySaunders",
    "phone": "+1(853)508-3237",
    "picture": "http://placehold.it/32x32",



    "registered": "2017-02-06T06:42:20-08:00",
    "tags": [
        "laborum",
        "excepteur",
        "veniam",
        "reprehenderit",
        "voluptate",
        "laborum",
        "in"
    ]
}

ํݝ֦ײฎమḵᦤӞੜྦྷ�3\WKRQ�դᎱฎݢވአ҅᭗ଉํӷᐿොဩ

��� ᬌف�S\WKRQࢧ�҅ᬰف�FRQVROH�ཛྷୗ҅ᆐݸළفդᎱᬰᤈḵᦤ
��� ਖ਼֦ጱդᎱٟف�GHPR�S\�ᚕӾ҅ᆐֵݸአ�S\WKRQ�GHPR�S\�ḵᦤ

ٌਫᬮํӞᐿๅᓌܔጱොဩ҅ྲই౯ᥝᦇᓒӞӻਁᒧԀጱPG�

$ python -c "import hashlib;print(hashlib.md5('hello').hexdigest())"
5d41402abc4b2a76b9719d911017c592

ጱ�3\WKRQ�դᎱԧ̶֦فզᬌݢ��F�݇හ҅੪ےᥝݝ

୮ֵ֦አ�SGE�ᬰᤈᚕጱ᧣ᦶ֦҅ݢᚆտࣁضፓຽդᎱ॒ᬌف�

 եᤈୗಗᤈ Python դᎱ 2.4

2.5 አ᧣ᦶཛྷୗಗᤈᚕ 



import pdb;pdb.set_trace() �ᦡᗝෙᅩ̶

ᴻྌԏक़҅ᬮํӞᐿොဩ҅੪ฎֵአ� -m pdb

$ python -m pdb demo.py
> /Users/MING/demo.py(1)<module>()
-> import sys
(Pdb)

൫ୌ)73҅ᘏฎ൫ୌᗑᕶկᔮᕹ҅ᬯԶොဩ᮷ᚆड़ਫሿ/LQX[ጱፓ୯وՁ̶֕ฎ)73ᗑᕶ
կᔮᕹጱۑᚆ᮷ᬦԭ୩य़҅ࢩྌਙժ᮷ํӞԶӧड़ොጱࣈො̶ྲই֦మள᭛وՁ/LQX[ᔮᕹጱ
ӻፓ୯ᕳෆӻᶱፓࢫᴚ҅ᬮమࣁӞړᰦٖ؉҅کெԍېҘஉᓌֵ҅ܔአ3\WKRQӾጱ
6LPSOH+7736HUYHU̶

6LPSOH+7736HUYHUฎ3\WKRQ��ᛔଃጱӞӻཛྷࣘ҅ฎ3\WKRQጱ:HE๐̶ۓਙ3ࣁ\WKRQ��૪ᕪݳ
ଚکKWWS�VHUYHUཛྷࣘӾ̶ֺٍ֛ৼইӥ҅ইӧਧᒒڞ҅ݗἕᦊฎ����ᒒ̶ݗ

# python2
python -m SimpleHTTPServer 8888

# python3
python3 -m http.server 8888

2.6 ই֜ள᭛൫ୌ FTP ๐ۓ 



6LPSOH+7736HUYHUํӞӻᇙ҅ইຎஇوՁጱፓ୯ӥํLQGH[�KWPO҅ᮎԍLQGH[�KWPOկտᤩᥤ
ԅἕᦊԆᶭҔইຎӧਂࣁLQGH[�KWPOկ҅ᮎԍ੪տดᐏෆӻፓ୯ڜᤒ̶

୮֦ӧᎣ᭲Ӟӻٖᗝཛྷࣘইֵ֜አ҅տெԍ؉ޫҘ

ጯଶҘ*RRJOHҘ

ٌਫਠقဌᥝ҅ᬯ᯾ර֦Ӟӻᐶᕚԟ�3\WKRQ�ཛྷࣘጱොဩ̶

ฎጱ֦҅ဌํލᲙ̶

2.7 ள᭛ୌ HTML ଆۗ 



੪ᓒဌํक़ᗑᗑᕶԞᚆԟ�3\WKRQ�ཛྷࣘ�

�فեᤈӥᬌࣁᥝݝ֦ python -m pydoc -p xxx �ԅᒒ]]]҅ۓӞӻ�+773�๐ސݢܨե�
զᛔ૩ਧ̶ݢ֦҅ݗ

$ python -m pydoc -p 5200
pydoc server ready at http://localhost:5200/

ଆۗጱපຎইӥ

୮ֵ֦አ�SLS�ਞᤰᒫӣොጱཛྷࣘ҅᭗ଉտֵአᬯጱե

$ pip install requests

ྌইຎ֦ጱሾहӾํ�3\WKRQ��Ԟํ�3\WKRQ��҅ᮎֵ֦አᬯեਞᤰጱ۱ฎਞᤰ�3\WKRQ�
ޫҘᬮฎਞᤰ�3ک\WKRQ���ޫҘ

2.8 ๋ྋᏟӬսᵝጱᤰ۱ොဩ 



੪ᓒ֦ጱሾहӤဌํਞᤰ�3\WKRQ�҅ᮎԞํݢᚆਂࣁ፳ग़ӻᇇጱ�3\WKRQމ�Ҙྲইਞᤰԧ
3\WKRQ���҅Ԟਞᤰԧ�3\WKRQ���҅ᮎ֦ਞᤰ۱੪տஉࢯజ҅౯کବ۱ਞᤰࣁԧߺ᯾Ҙ

֕ᝑֵ֦አᬯጱե݄ਞᤰ҅੪ဌํԧᬯጱᅸԧ

python2 Ӿਞᤰ ࣁ #
$ python -m pip install requests

python3 Ӿਞᤰ ࣁ #
$ python3 -m pip install requests

python3.8 Ӿਞᤰ ࣁ #
$ python3.8 -m pip install requests

python3.9 Ӿਞᤰ ࣁ #
$ python3.9 -m pip install requests

ஃӞӻ�3\WKRQ�ᚕփ݇فහ҅ฎӞկᶋଉᓌܔጱԪఘ̶

ྲইᬯғ

$ python demo.py arg1 arg2

౯ࣁḵᦤӞԶᓌܔጱ�3\WKRQ�դᎱֵཻ҅ࡅአ�3\WKRQ�6KHOO�̶

ᮎํဌํېဩֵࣁአ�3\WKRQ�6KHOO�҅ݻӤᶎփ᭓݇හӞ҅փ݇فහޫҘ

ᕪᬦ౯ጱൾᔱ҅ᕣԭತکԧොဩٍ֛҅ොဩইӥғ

2.9 ஃ Python Shell Ӿփ݇فහ 



୮ֵ֦ࣁአ� python xxx.py �ᬯጱොဩ҅ಗᤈ�3\WKRQ�ᚕ҅ᝑࢩԅդᎱ�EXJ�ᛘଉ๚
ഔ឴҅ᮎෆӻᑕଧտᕣྊᭅ̶ڊ

ᬯӻ҅ײ౯ժ᭗ଉտ݄ഭັฎՋԍܻࢩᛘጱᑕଧૄმ̶

य़ਹ᮷Ꭳ᭲҅ഭັᳯ᷌ጱ᪠҅ᒫӞྍᙗਧฎ݄ັ፡෭ப҅ᝑᬯӻ�EXJ�ᵌᡐጱྲႮ҅ࣁํݝᇙ
ਧ࣋วӥտሿ҅ᮎԍᬮᵱᥝݎᘏ҅॔ሿᬯӻ�EXJ҅ොᚆս۸դᎱ̶

॔ሿํײஉᵙ҅ํײᡱᆐᓌ֕҅ܔฎᥝ։᭜ݱᐿහഝ҅ፘ୮Ἃᅸ̶

ইຎํӞᐿොဩᚆࣁᑕଧૄმ҅ݸᒈḘᬰف᧣ᦶཛྷୗᧆํग़অࠡҘ

กߵ᮷ᬯԍᳯԧ҅ᮎᙗਧฎଃ፳ᥴ٬ොໜጱ̶

�Ӥےಗᤈᚕᤈ҅ࣁᥝ֦ݝ -i �݇හ҅ࣁݢܨᚕಗᤈਠླݸᬰ�3ف\WKRQ�6KHOO�ཛྷୗ҅ො֦
ᬰᤈ᧣ᦶ̶

ٍ֛ᄍᐏইӥғ

2.10 ᦏᚕಸᲙݸᒈܨᬰف᧣ᦶཛྷୗ 



ᵱᥝဳጱฎғᚕಗᤈਠླ҅ํӷᐿఘ٭ғ

��� ྋଉᭅڊ
��� ଉᭅڊ

ᬯӷᐿ᮷տᬰ�3ف\WKRQ�6KHOO҅ইຎᚕଚ෫ଉ๋҅ᕣԞտᬰ�3ف\WKRQ�6KHOO�ཛྷୗ҅ᵱᥝ֦ಋ
ۖᭅڊ



WKRQ�6KHOO�̶\�3فWKRQ�੪տᬰ\�3فᕣᒒᬌࣁ

ොฎꂁො҅੪ฎํᅩ᧔ӧڊጱᵙ҅ݑ᧡ᚆޞᦫ౯҅ԅՋԍᥝग़ڊᬯԍय़Ӟྦྷ෫ىጱ̶ٖ

ᬯํᅩ֦҅؟Ӥᆽᜏ፡ᥤ᷇҅މ᮷ᥝض፡ӻ����ᑁጱଠ̶ޞ

ইຎ֦౯Ӟӧཻࡅᬯᐿ�́ᇍጼጩ͂҅ᮎԍݢզےӻ� -q �݇හ҅ᶉἕᬰ�3ف\WKRQ�6KHOO҅੪
ԧຄᓌཛྷୗ҅ᛥ๐ग़ԧ̶ސӥᶎᬯৼ҅؟

2.11 ຄᓌཛྷୗಗᤈ Python Shell 

 ᛔۖஷӞྦྷଘਞᕪڹಗᤈձդᎱࣁ 2.12



๋ᬪጱ�ଘਞᕪݢ�᧲ฎ᩸ԧӧੜጱᷚူ̶ࠡ

֢ԅӞӻྋكدᕪጱᑕଧާ๋҅ਸ਼ொጱ੪ฎᛔ૩ጱդᎱӤᕚڊሿݱᐿݱጱ�%8*̶

ԅྌกߵ੪ᎸᑪԧӞӥ҅ই֦֜ࣁಗᤈձ�3\WKRQ�դᎱ҅ڹᦏ�3\WKRQ�ᥴ᯽ᛔۖஷӤӞྦྷଘ
ਞᕪ֚҅כդᎱӧ8%�ڊ*�̶

ဌమکᬮ፥ᤩ౯Ꮈᑪڊԧ

؉অஞቘ॓ٵԧࡶҘ

౯ᥝত֢ԧ҅ࢍӧ҅ฎতஷᕪԧ̶

ఽᨀ֡ᐙ֚҅כ(YHU\WKLQJ�LV�RN҅1R�EXJV�LQ�WKH�FRGH�

֦ӞਧஉమᎣ᭲ᬯฎই֜ጱމҘ

ইຎ֦�/LQX[�ྲᆧఀ҅੪տᎣ᭲҅୮ֵ֦ࣁአ�66+�ᬱᑕጭᴭ�/LQX[�๐ۓጱײҘտݐ�



.bash_profile �կےӞԶሾहݒᰁ̶

.bash_profile ۸ګጱਧ֦کᬯ᯾ٟӞԶ�VKHOO�դᎱᬡࣁզݢզᥤٌԅӞӻ�VKHOO�ᚕ҅ݢ֦�
ᵱ̶

ᘒ�3ࣁ\WKRQ�Ӿ҅Ԟํᔄ֒� .bash_profile �ጱկ҅ᬯӻկӞᛱఘ٭ӥฎӧਂࣁጱ̶

౯ժᵱᥝෛୌӞӻአಁሾहፓ୯҅ᬯӻፓ୯ྲᳩ҅ӧᵱᥝ֦ྒᦕᏝᙧֵ҅አ�VLWH�ཛྷࣘጱොဩ੪
�አֵݸᆐ҅ݐզ឴ݢ mkdir -p ୌਙ̶ڠե�

�ᬯӻፓ୯ӥ҅ෛୌӞӻࣁ usercustomize.py �կ҅ဳਁݷᶳฎᬯӻ҅ഘ౮ٌ՜ጱݢ੪ᦩ
̶ࠩکӧڦ

ᬯӻ� usercustomize.py �ጱٖইӥҁกဳߵғ֡ᐙپ֚כݝӻ�3\WKRQ�ጱԆᥝଫአොླ҅ݻ
ᒌߕฎ�3\WKRQ�ධउሁࡶ���҂



ᬯӻկ౯නࣁԧ౯ጱ�JLWKXE�Ӥ֦҅ݢզᅩྌڹஃ឴̶ݐ

Ӟڔ᮷ਠ౮҅ݸ෫ᦞ֦ฎֵአ� python xxx.py �ಗᤈᚕ



ᬮฎֵአ� python �ᬰ�3ف\WKRQ�6KHOO�҅᮷տضஷӞӥଘਞᕪכଘਞ̶



Ӥᶎ౯ժՕᕨԧӞᐿ҅ݝᥝᬩᤈᥴ᯽੪տᛔۖݎಗᤈ�3\WKRQ�ᚕጱොဩ̶

ᴻྌԏक़҅ݢᬮํٌ՜ොဩޫҘ

୮ᆐฎํ҅ݝӧᬦፘ᧔҅տἋᅸӞᅩԧ̶

�ࣁ፡Ӟӥපຎ҅ض ~/Library/Python/3.9/lib/python/site-packages �ፓ୯ӥଚဌํ�
usercustomize.py �կ҅֕ฎࣁಗᤈ�S\WKRQ�ᬰ�3ف\WKRQ�6KHOO�ཛྷୗ҅ݸᬮฎտܦଘਞ
ᕪ̶

 ᛔۖಗᤈᚕڹ Python Shell ۖސ 2.13



ᬯฎই֜؉کጱޫҘ

உᓌݝ҅ܔᥝ؉ӷկԪ

ᒫӞկԪ҅ࣁձཻ֦ࡅጱፓ୯ӥ҅ෛୌ�Ӟӻ3\WKRQ�ᚕ҅ਁݷԞᵋ҅ྲই౯ݞ�
startup.py ٖ҅ᬮฎӤᶎӞ



ᒫԫկԪ҅ᦡᗝӞӻሾहݒᰁ�3<7+2167$5783֦҅ݻጱᚕ᪠ஆ

$ export PYTHONSTARTUP=/Users/MING/startup.py

ᬯ੪ݢզԧ̶

֕ฎᬯᐿොဩݝᭇአԭ�3\WKRQ�6KHOO�҅ݝӧᭇ�3ݳ\WKRQ�ಗᤈᚕጱොဩ̶

ইຎᥝࣁᚕӾਫሿᬯᐿපຎ҅౯ፓڹమ๋کᔋᔧ౯ᒨೕጱොဩԧ���� ಋۖےಗᤈ



1̵๋ፗᥡጱፘے 

ֵአ� + �ग़ӻڜᤒᬰᤈፘ֦҅ےଫᧆ҅ӧग़᧔ԧ̶

ᒫӣᒍғᅠದṹဩ֢ 

 ᤒጱොୗڜᐿᬳളك 3.1



>>> list01 = [1,2,3]
>>> list02 = [4,5,6]
>>> list03 = [7,8,9]
>>>
>>> list01 + list02 + list03
[1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> 

 itertools ۗ2̵

LWHUWRROV�3ࣁ�\WKRQ�᯾ํӞӻᶋଉ୩य़ጱٖᗝཛྷࣘ҅ਙӫᳪአԭ֢ݢᬽդ̶

�ᶎጱᒍӾԞՕᕨᬦֵ҅አڹࣁ itertools.chain() ᤒ҂ڜᬯ᯾ጱฎࣁᬽդҁݢضහڍ�
Ԁᘶ᩸҅ᕟ౮Ӟӻๅय़ጱݢᬽդ̶

ᤒ̶ڜ�አ�OLVW�ਖ਼ٌ۸ԅڥ֦ٚݸ๋

>>> from itertools import chain
>>> list01 = [1,2,3]
>>> list02 = [4,5,6]
>>> list03 = [7,8,9]
>>>
>>> list(chain(list01, list02, list03))
[1, 2, 3, 4, 5, 6, 7, 8, 9]
>>>

3̵ֵአ * ᥴ۱ 

ֵአ� * ଚ̶ݳٚݸᤒ҅ᥴ۱ڜզᥴ۱ݢ�

ᐏֺইӥғ

>>> list01 = [1,2,3]
>>> list02 = [4,5,6]
>>>
>>> [*list01, *list02]
[1, 2, 3, 4, 5, 6]
>>>

4̵ֵአ extend 



ᤒጱᛔ౯ಘ̶ڜਫሿݢ�ᤒӾֵ҅አ�H[WHQGڜࣁๅෛ҅ᘒࣈਫሿܻݢ�Ӿֵ҅አ�XSGDWHَਁࣁ

>>> list01 = [1,2,3]
>>> list02 = [4,5,6]
>>>
>>> list01.extend(list02)
>>> list01
[1, 2, 3, 4, 5, 6]

5̵ֵአڜᤒവୗ 

3\WKRQ�᯾ԭኞ౮ڜᤒ̵ᵞํَ҅ਁ̵ݳӞॺᶋଉ�3\WKRQQLF�ጱٟဩ̶

ᮎ੪ฎڜᤒᥴຉୗ҅ᵞݳᥴຉୗَਁᥴຉୗ҅᭗ଉฎ�3\WKRQݎ�ᅹጱ๋ᆽ҅ᮎԍՔॠጱԆ
᷌ғڜᤒݳଚ҅ڜᤒവୗᬮᚆވᙯձޫҘ

୮ᆐݢզٍ֛҅ᐏֺդᎱইӥғ

>>> list01 = [1,2,3]
>>> list02 = [4,5,6]
>>> list03 = [7,8,9]
>>>
>>> [x for l in (list01, list02, list03) for x in l]
[1, 2, 3, 4, 5, 6, 7, 8, 9]
>>>

6̵ֵአ heapq 

KHDST�ฎ�3\WKRQ�ጱӞӻຽٵཛྷࣘ҅ਙ׀ԧञഭଧᓒဩጱਫሿ̶

ᧆཛྷࣘ᯾ํӞӻ�PHUJH�ොဩ҅ݢզአԭݳଚग़ӻڜᤒ҅ইӥಅᐏ

>>> list01 = [1,2,3]
>>> list02 = [4,5,6]
>>> list03 = [7,8,9]
>>>
>>> from heapq import merge
>>>
>>> list(merge(list01, list02, list03))
[1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> 



ᥝဳጱฎ҅KHDST�PHUJH�ᴻԧݳଚग़ӻڜᤒक़҅ਙᬮտਖ਼ݳଚݸጱ๋ᕣጱڜᤒᬰᤈഭଧ̶

>>> list01 = [2,5,3]
>>> list02 = [1,4,6]
>>> list03 = [7,9,8]
>>> 
>>> from heapq import merge
>>> 
>>> list(merge(list01, list02, list03))
[1, 2, 4, 5, 3, 6, 7, 9, 8]
>>> 

ਙጱපຎᒵհԭӥᶎᬯᤈդᎱғ

sorted(itertools.chain(*iterables))

ইຎ֦๕کӞӻতᕣํଧጱڜᤒ҅ᮎ᧗ᒫӞᳵమک�KHDST�PHUJH҅ࢩԅਙአञഭଧ҅ප
ሲᶋଉṛ̶֕ᝑ֦ӧ๕کӞӻഭᬦଧጱڜᤒ҅੪ӧᥝֵአਙԧ̶

 ṹဩොဩۗ7̵

ํӞӻṹဩොဩݞ� __add__ ҅୮౯ժֵአᒫӞᐿොဩ�OLVW�����OLVW���ጱٖ҅ײ᮱ਫᴬӤฎ֢
አࣁ� __add__ �ᬯӻṹဩොဩӤጱ̶

ಅզզӥӷᐿොဩٌਫฎᒵհጱ

>>> list01 = [1,2,3]
>>> list02 = [4,5,6]
>>> 
>>> list01 + list02
[1, 2, 3, 4, 5, 6]
>>> 
>>> 
>>> list01.__add__(list02)
[1, 2, 3, 4, 5, 6]
>>> 

ଚ҅ᐏֺդᎱইӥݳᤒᬰᤈڜզ�UHGXFH�ᬯӻොဩग़ӻݢአᬯӻṹဩᇙ҅౯ժ

>>> list01 = [1,2,3]
>>> list02 = [4,5,6]



>>> list03 = [7,8,9]
>>>
>>> from functools import reduce
>>> reduce(list.__add__, (list01, list02, list03))
[1, 2, 3, 4, 5, 6, 7, 8, 9]
>>>

8. ֵአ yield from 

ᔰ̶زӾጱྯӞӻٌࢧᬽդ҅አԭᬽդଚᬬݢളӞӻݢݸ�LHOG�IURP\�ࣁ

හ̶ڍᤒጱૡٍڜଚݳӥᶎᬯᛔਧԎӞӻ؟զݢྌ҅౯ժࢩ

>>> list01 = [1,2,3]
>>> list02 = [4,5,6]
>>> list03 = [7,8,9]
>>>
>>> def merge(*lists):
...   for l in lists:
...     yield from l
...
>>> list(merge(list01, list02, list03))
[1, 2, 3, 4, 5, 6, 7, 8, 9]
>>

1̵๋ᓌܔጱܻࣈๅෛ 

ਁَٖᗝԧӞӻ�XSGDWH�ොဩ҅አԭݚӞӻਁَๅෛکᛔ૩Ӥ̶

>>> profile = {"name": "xiaoming", "age": 27}
>>> ext_info = {"gender": "male"}
>>>
>>> profile.update(ext_info)
>>> print(profile)

 ଚਁَጱ 8 ᐿොဩݳ 3.2



{'name': 'xiaoming', 'age': 27, 'gender': 'male'}

ইຎమֵአ�XSGDWH�ᬯᐿ๋ᓌܻ᭲ࣈ̵๋ܔኞጱොဩ݈҅֕ӧమๅෛکᛔ૩Ӥ҅ᘒฎኞ౮Ӟӻ
ෛጱ҅ᮎ᧗ֵአႮ೩ᨬ̶

>>> profile = {"name": "xiaoming", "age": 27}
>>> ext_info = {"gender": "male"}
>>>
>>> from copy import deepcopy
>>>
>>> full_profile = deepcopy(profile)
>>> full_profile.update(ext_info)
>>>
>>> print(full_profile)
{'name': 'xiaoming', 'age': 27, 'gender': 'male'}
>>> print(profile)
{"name": "xiaoming", "age": 27}

 ଚਁَݳᥴ۱ٚض2̵

ֵአ� ** �አ�GLFW�ᘏֵٚݸզᥴ۱ਁَ҅ᥴ۱ਠݢ� {} �੪ݢզݳଚ̶

>>> profile = {"name": "xiaoming", "age": 27}
>>> ext_info = {"gender": "male"}
>>>
>>> full_profile01 = {**profile, **ext_info}
>>> print(full_profile01)
{'name': 'xiaoming', 'age': 27, 'gender': 'male'}
>>>
>>> full_profile02 = dict(**profile, **ext_info)
>>> print(full_profile02)
{'name': 'xiaoming', 'age': 27, 'gender': 'male'}

ᝑ֦ӧᎣ᭲� dict(**profile, **ext_info) �؉ԧݢ֦҅ࠨզਖ਼ਙᒵհԭ

>>> dict((("name", "xiaoming"), ("age", 27), ("gender", "male")))
{'name': 'xiaoming', 'age': 27, 'gender': 'male'}

 itertools ۗ3̵

ᬽդ̶ݢWKRQ�᯾ํӞӻᶋଉ୩य़ጱٖᗝཛྷࣘ҅ਙӫᳪአԭ֢\�3ࣁ



ྋঅ౯ժਁَԞฎݢᬽդ҅ᛔᆐ੪ݢզమݢ҅کզֵአ� itertools.chain() ਖ਼ग़ӻضහڍ�
ਁَҁݢᬽդ҂Ԁᘶ᩸҅ᕟ౮Ӟӻๅय़ጱݢᬽդ҅ᆐֵٚݸአ�GLFW�౮ਁ̶َ

>>> import itertools
>>>
>>> profile = {"name": "xiaoming", "age": 27}
>>> ext_info = {"gender": "male"}
>>>
>>>
>>> dict(itertools.chain(profile.items(), ext_info.items()))
{'name': 'xiaoming', 'age': 27, 'gender': 'male'}

 ChainMap ۗ4̵

ইຎݢզفӞӻᬀۗ۱҅ᮎ౯੪ٚӞӻ҅� ChainMap �Ԟݢզᬡک� itertools ጱපݶ�
ຎ̶

>>> from collections import ChainMap
>>>
>>> profile = {"name": "xiaoming", "age": 27}
>>> ext_info = {"gender": "male"}
>>>
>>> dict(ChainMap(profile, ext_info))
{'name': 'xiaoming', 'age': 27, 'gender': 'male'}

ֵአ�&KDLQ0DS�ํӞᅩᵱᥝဳ҅୮ਁَᳵํ᯿॔ጱᲫ҅ݝտݐᒫӞӻ꧊҅ഭݸࣁᶎጱᲫ꧊ଚ
ӧտๅෛധڹᶎጱҁֵአ�LWHUWRROV�੪ӧտํᬯӻᳯ᷌҂̶

>>> from collections import ChainMap
>>>
>>> profile = {"name": "xiaoming", "age": 27}
>>> ext_info={"age": 30}
>>> dict(ChainMap(profile, ext_info))
{'name': 'xiaoming', 'age': 27}

5̵ֵአdict.items() ݳଚ 

����WKRQ\�3ࣁ�ԏٌ҅ڹਫ੪૪ᕪํ� | �֢ᒧԧ҅ݝӧᬦਙ᭗ଉአԭᵞݳҁVHW҂ݐଚᵞ̶

ӧᬦᕰӻ୦ৼ҅ํᅩӧঅቘᥴ̶ݝଚ҅ݳզਖ਼ਙአԭਁَጱݢአᬯӞᅩ҅Ԟڥ



֦ڥضአ� items �ොဩਖ਼�GLFW�౮�GLFWBLWHPV҅ٚᬯӷӻ�GLFWBLWHPVݐ�ଚᵞ๋҅ڥݸአ
GLFWڍ�හ҅౮ਁ̶َ

>>> profile = {"name": "xiaoming", "age": 27}
>>> ext_info = {"gender": "male"}
>>>
>>> full_profile = dict(profile.items() | ext_info.items())
>>> full_profile
{'gender': 'male', 'age': 27, 'name': 'xiaoming'}

୮ᆐԧ֦҅ইຎ২ᬯॡἋᅸ҅Ԟݢզᓌܔᅩ҅ፗളֵአ�OLVWڍ�හٚݳଚҁᐏֺԅ�3\WKRQ���[
҂

>>> profile = {"name": "xiaoming", "age": 27}
>>> ext_info = {"gender": "male"}
>>>
>>> dict(list(profile.items()) + list(ext_info.items()))
{'name': 'xiaoming', 'age': 27, 'gender': 'male'}

ᝑ֦�3ࣁ\WKRQ���[�ӥ҅ݢզፗള݄�OLVWڍ�හ̶

>>> profile = {"name": "xiaoming", "age": 27}
>>> ext_info = {"gender": "male"}
>>>
>>> dict(profile.items() + ext_info.items())
{'name': 'xiaoming', 'age': 27, 'gender': 'male'}

6̵๋ᯡᅠጱਁَᥴຉୗ 

3\WKRQ�᯾ԭኞ౮ڜᤒ̵ᵞํَ҅ਁ̵ݳӞॺᶋଉ�3\WKRQQLF�ጱٟဩ̶

ᮎ੪ฎڜᤒᥴຉୗ҅ᵞݳᥴຉୗَਁᥴຉୗ҅᭗ଉฎ�3\WKRQݎ�ᅹጱ๋ᆽ҅ᮎԍՔॠጱԆ
᷌ғਁَݳଚ҅ਁَᥴຉୗᬮᚆވᙯձޫҘ

୮ᆐݢզٍ֛҅ᐏֺդᎱইӥғ

>>> profile = {"name": "xiaoming", "age": 27}
>>> ext_info = {"gender": "male"}
>>>
>>> {k:v for d in [profile, ext_info] for k,v in d.items()}
{'name': 'xiaoming', 'age': 27, 'gender': 'male'}



7̵Python 3.9 ෛᇙ 

����ጱ�3\WKRQݎղ์���ࣁ���D�ᇇӾ҅ෛीԧӞӻಬ፲ቖጱෛ֢ᒧ֢ᒧғ� | ҅
3(3����ਖ਼ਙᑍԏԅݳଚ֢ᒧҁ8QLRQ�2SHUDWRU҂҅አਙݢզஉፗᥡݳࣈଚग़ӻਁ̶َ

>>> profile = {"name": "xiaoming", "age": 27}
>>> ext_info = {"gender": "male"}
>>>
>>> profile | ext_info
{'name': 'xiaoming', 'age': 27, 'gender': 'male'}
>>>
>>> ext_info | profile
{'gender': 'male', 'name': 'xiaoming', 'age': 27}
>>>
>>>

ᴻԧ� | �֢ᒧԏक़҅ᬮํݚक़Ӟӻ֢ᒧ� |= ҅ᔄ֒ԭܻࣈๅෛ̶

>>> ext_info |= profile
>>> ext_info
{'gender': 'male', 'name': 'xiaoming', 'age': 27}
>>>
>>>
>>> profile |= ext_info
>>> profile
{'name': 'xiaoming', 'age': 27, 'gender': 'male'}

፡کᬯ᯾҅ํဌํ႐۠ԧ҅ԧᬯԍԋጱ�3\WKRQ�҅ဌమݳکଚਁَᬮํᬯԍग़ጱොဩ̶ᓤ
ᒍጱԆ҅ଚӧࣁԭᦏ֦ق᮱ഩൎᬯ���ᐿݳଚਁَጱොဩ҅ਫᴬࣁૡ֢Ӿ֦҅ݝᥝᭌአӞᐿ๋
ᶲಋጱොୗ֕҅ݢܨฎݶܐࣁૡ֢Ӿ҅ᘏࣁᴅ՜ՈդᎱ֦҅ӧݢࣈعտᏳݱکୗݱጱ
ٟဩ҅ᬯ֦ײᚆӥᦩጱᎣ᭲ᬯฎݳ؉ࣁଚਁَጱ֢҅ᮎᬯᓤᒍ੪ฎํԎጱ̶

1. ፗള import 

3.3 ᜰୗ۱ጱكᐿොဩ 



ՈੱጲᎣጱොဩ҅ፗളݢܨف

>>> import os
>>> os.getcwd()
'/home/wangbm'

Өྌᔄ֒ጱᬮํ҅ӧٚᕡᦖ

import ...
import ... as ...
from ... import ...
from ... import ... as ...

Ӟᛱఘ٭ӥֵ҅አ� import �ݙفཛྷࣘ૪ᕪड़አጱ̶

֕ฎࣁӞԶᇙྛ࣋วӾ҅ݢᚆᬮᵱᥝٌ՜ጱفොୗ̶

ӥᶎ౯տӞӞࣈᕳ֦Օᕨ̶

2. ֵአ __import__ 

__import__ හ̶ٌਧԎԅғڍԞտ᧣አݙཛྷࣘ҅LPSRUW�فአԭݢහڍ�

__import__(name[, globals[, locals[, fromlist[, level]]]])

݇හՕᕨғ

QDPH��UHTXLUHG���ᤩے�PRGXOH�ጱݷᑍ
JOREDOV��RSWLRQDO����ᰁጱਁَ҅ᧆᭌᶱஉֵአ҅አἕᦊ꧊�JOREDOݒੴقތ�۱
ORFDOV��RSWLRQDO����ᰁ҅አἕᦊ꧊ݒᧆکਫሿ๚አٵᰁጱਁَٖ҅᮱ຽݒੴ᮱ތ�۱
ORFDO��
IURPOLVW��2SWLRQDO���ᤩفጱ�VXEPRGXOHݷ�ᑍ
OHYHO��2SWLRQDO���ف᪠ஆᭌᶱ҅3\WKRQ���Ӿἕᦊԅ���҅ᤒᐏݶඪ೮�DEVROXWH�LPSRUW
�UHODWLYH�LPSRUW̶3\WKRQ���Ӿἕᦊԅ��҅ᤒᐏՐඪ೮�DEVROXWH�LPSRUW̶ইຎय़ԭ��҅

����ᔄ֒ԭܨጱᆿፓ୯ጱᕆහ҅فᤒᐏፘڞ�
҅��ᔄ֒ԭ�
��
̶

ֵአᐏֺইӥғ

>>> os = __import__('os')
>>> os.getcwd()
'/home/wangbm'



ইຎᥝਫሿ� import xx as yy �ጱපຎ҅ݝᥝץදૢ꧊ݢܨ

ইӥᐏֺ҅ᒵհԭ� import os as myos ғ

>>> myos = __import__('os')
>>> myos.getcwd()
'/home/wangbm'

Ӥᶎ᧔ᬦጱ� __import__ �ฎӞӻٖୌڍහ҅෬ᆐฎٖୌڍහጱᦾ҅ᮎԍᬯӻٖୌڍහਖ਼ਂࣁ
ԭ� __buildins__ �Ӿ҅ࢩྌ౯ժᬮݢզᬯف�RV�ጱཛྷࣘғ

>>> __builtins__.__dict__['__import__']('os').getcwd()
'/home/wangbm'

3. ֵአ importlib ཛྷࣘ 

LPSRUWOLE�ฎ�3\WKRQ�ӾጱӞӻຽٵପ҅LPSRUWOLE�ᚆ׀ጱۑᚆᶋଉقᶎ̶

ਙጱᓌܔᐏֺғ

>>> import importlib
>>> myos=importlib.import_module("os")
>>> myos.getcwd()
'/home/wangbm'

ইຎᥝਫሿ� import xx as yy පຎ҅ݢզᬯ

>>> import importlib
>>> 
>>> myos = importlib.import_module("os")
>>> myos.getcwd()
'/home/wangbm'

4. ֵአ imp ཛྷࣘ 

imp �ཛྷࣘ׀ԧӞԶ�LPSRUW�ٖݙ᮱ਫሿጱള̶ֺݗইཛྷࣘັತҁƉQGBPRGXOH҂̵ཛྷࣘے
ҁORDGBPRGXOH҂ᒵᒵҁཛྷࣘጱفᬦᑕտ۱ތཛྷࣘັತ̵ے̵ᖨਂᒵྍṈ҂̶ݢզአᧆཛྷࣘ
ᓌܔਫሿٖୌጱ� __import__ ᚆғۑහڍ�



>>> import imp
>>> file, pathname, desc = imp.find_module('os')
>>> myos = imp.load_module('sep', file, pathname, desc)
>>> myos
<module 'sep' from '/usr/lib64/python2.7/os.pyc'>
>>> myos.getcwd()
'/home/wangbm'

�S\WKRQ���তٖ҅ୌጱ�UHORDGڍ�හᤩᑏکԧ�LPS�ཛྷࣘӾ̶ᘒ�3\WKRQ�����ত҅LPS�ཛྷࣘ
ᤩ٬҅ވӧٚୌᦓֵአٌ҅۱ތጱۑᚆᤩᑏکԧ�LPSRUWOLE�ཛྷࣘӥ̶ܨ�3\WKRQ�����ত҅
LPSRUWOLE�ཛྷࣘฎԏڹ�LPS�ཛྷࣘ�LPSRUWOLE�ཛྷࣘጱݳᵞ̶

5. ֵአ execfile 

զአಗᤈӞӻկ̶ݢአਙڥහ҅ڍ�WKRQ���ӾํӞӻ�H[HFƉOH\�3ࣁ

ဩইӥғ

execfile(filename[, globals[, locals]])

݇හํᬯԍپӻғ

ƉOHQDPHғկ̶ݷ
JOREDOVғݒᰁ֢አऒ҅قੴݷᑮᳵ҅ইຎᤩڞ҅׀ᶳฎӞӻਁ̶َ
ORFDOVғݒᰁ֢አऒ҅ੴ᮱ݷᑮᳵ҅ইຎᤩݢ҅׀զฎձ֜ฉ̶

>>> execfile("/usr/lib64/python2.7/os.py")
>>> 
>>> getcwd()
'/home/wangbm'

6. ֵአ exec ಗᤈ 

execfile හ̶ڍᴻԧᬯӻڢWKRQ��Ӿֵአ҅3\WKRQ���[�᯾૪ᕪ\�3ࣁᚆݝ�

֕ฎܻቘ꧊ᰄ֦҅ݢզֵአ�RSHQ�����UHDG�ݐկٖ҅ᆐٚݸአ�H[HF�݄ಗᤈཛྷ̶ࣘ

ᐏֺইӥғ

>>> with open("/usr/lib64/python2.7/os.py", "r") as f:
...     exec(f.read())



... 
>>> getcwd()
'/home/wangbm'

7. import_from_github_com 

ํӞӻ۱ݞ؉�LPSRUWBIURPBJLWKXEBFRP҅ਁݷӤஉฃᎣ҅ਙฎӞӻݢզ�JLWKXE�ӥ
ਞᤰଚفጱ۱̶ԅԧֵአਙ֦҅ᵱᥝ؉ጱ੪ฎೲᆙইӥեֵአSLSض�ਞᤰਙ̶

$ python3 -m pip install import_from_github_com

ᬯӻ۱ֵአԧ3(3����Ӿෛጱᰰفৼ҅꧋ᦜ֦ݢզJLWKXEӤ۱̶فᬯӻ۱ਫᴬ؉ጱ੪ฎਞ
ᤰᬯӻ۱ଚਖ਼ਙႲکے̶֦ࣈᵱᥝ�3\WKRQ�����ᘏๅṛጱᇇ҅ଚӬ�JLW��SLS�᮷૪ᕪਞᤰ
ᚆֵአᬯӻ۱̶

SLS�ᥝכᦤฎෛᇇ҅ইຎӧฎ᧗ಗᤈইӥեᬰᤈ܋ᕆ̶

$ python3 -m pip install --upgrade pip

Ꮯכሾह�RN֦҅ݸ�੪ݢզ�3ࣁ\WKRQ�VKHOO�Ӿֵአ�LPSRUWBIURPBJLWKXEBFRP

ᐏֺইӥ

>>> from github_com.zzzeek import sqlalchemy
Collecting git+https://github.com/zzzeek/sqlalchemy
Cloning https://github.com/zzzeek/sqlalchemy to /tmp/pip-acfv7t06-build
Installing collected packages: SQLAlchemy
Running setup.py install for SQLAlchemy ... done
Successfully installed SQLAlchemy-1.1.0b1.dev0
>>> locals()
{'__builtins__': <module 'builtins' (built-in)>, '__spec__': None,
'__package__': None, '__doc__': None, '__name__': '__main__',
'sqlalchemy': <module 'sqlalchemy' from '/usr/local/lib/python3.5/site-packages
/\
sqlalchemy/__init__.py'>,
'__loader__': <class '_frozen_importlib.BuiltinImporter'>}
>>>

፡ԧ�LPSRUWBIURPBJLWKXEBFRPጱრᎱ֦҅ݸտဳکਙଚဌํֵአLPSRUWOLE̶ਫᴬӤ҅ਙጱܻ
ቘ੪ฎֵአ�SLS�ਞᤰᮎԶဌํਞᤰጱ۱҅ᆐֵݸአ3\WKRQጱ __import__() ෛਞᤰفහڍ
ጱཛྷ̶ࣘ



8̵ᬱᑕفཛྷࣘ 

౯ࣁᬯᓤᒍ᯾ҁႮفറᦎ�3\WKRQ�ጱ�LPSRUW�ګғਫሿᬱᑕفཛྷࣘ҂҅Ⴎڽفຉԧفཛྷࣘ
ጱٖ᮱ܻቘ҅ଚݸ๋ࣁಋۖਫሿԧᬱᑕ๐ۓӤݐཛྷٖࣘ҅ଚࣁࣈ౮ۑਖ਼ཛྷࣘفጱ
̶ف

ٍ֛ٖᶋଉጱग़֦҅ݢզᅩڋᬯӻ᱾ളᬰᤈႮفԟ̶

ᐏֺդᎱইӥғ

# ෛୌӞӻ py կҁmy_importer.py҂ٖ҅ইӥ
import sys
import importlib
import urllib.request as urllib2

class UrlMetaFinder(importlib.abc.MetaPathFinder):
    def __init__(self, baseurl):
        self._baseurl = baseurl

    def find_module(self, fullname, path=None):
        if path is None:
            baseurl = self._baseurl
        else:
            # ӧฎܻਧԎጱurl੪ፗളᬬࢧӧਂࣁ
            if not path.startswith(self._baseurl):
                return None
            baseurl = path

        try:
            loader = UrlMetaLoader(baseurl)
            return loader
        except Exception:
            return None

class UrlMetaLoader(importlib.abc.SourceLoader):
    def __init__(self, baseurl):
        self.baseurl = baseurl

    def get_code(self, fullname):
        f = urllib2.urlopen(self.get_filename(fullname))
        return f.read()

    def get_data(self):
        pass

http://mp.weixin.qq.com/s?__biz=MzIzMzMzOTI3Nw==&mid=2247484838&idx=1&sn=1e6fbf5d7546902c6965c60383f7b639&chksm=e8866544dff1ec52e01b6c9a982dfa150b8e34ad472acca35201373dc51dadb5a8630870982a&scene=21#wechat_redirect
http://mp.weixin.qq.com/s?__biz=MzIzMzMzOTI3Nw==&mid=2247484838&idx=1&sn=1e6fbf5d7546902c6965c60383f7b639&chksm=e8866544dff1ec52e01b6c9a982dfa150b8e34ad472acca35201373dc51dadb5a8630870982a&scene=21#wechat_redirect


    def get_filename(self, fullname):
        return self.baseurl + fullname + '.py'

def install_meta(address):
    finder = UrlMetaFinder(address)
    sys.meta_path.append(finder)

ଚӬࣁᬱᑕ๐ۓӤސ�KWWS�๐ۓҁԅԧො҅౯Րࣁࣈᬰᤈᄍᐏ҂҅ଚӬಋۖᖫᬋӞӻݷԅ
P\BLQIR�ጱ�S\WKRQ�կ҅ইຎݸᶎف౮ۑտܦ� ok ̶

$ mkdir httpserver && cd httpserver
$ cat>my_info.py<EOF
name='wangbm'
print('ok')
EOF
$ cat my_info.py
name='wangbm'
print('ok')
$
$ python3 -m http.server 12800
Serving HTTP on 0.0.0.0 port 12800 (http://0.0.0.0:12800/) ...
...

Ӟ॓ٵڔঅ҅ḵᦤত̶

>>> from my_importer import install_meta
>>> install_meta('http://localhost:12800/') # ஃ sys.meta_path ဳٙ finder
>>> import my_info  # ܦok҅᧔กف౮ۑ
ok
>>> my_info.name  # ḵᦤݢզݐݒکᰁ
'wangbm'

অԧ҅��ᐿොဩ᮷ᕳय़ਹՕᕨਠླ҅ԭฦ᭗ݎᘏ᧔ٌ҅ਫݝᥝഩൎ�LPSRUW�ᬯᐿොဩ᪃ड़
ԧ҅ᘒԭᮎԶమᥝᛔ૩ݎຝጱՈ᧔҅Ⴎفԟ __import__ զ݊�LPSRUWOLE�ฎᶋଉํ
ᥝጱ̶



ᒫӞᐿғܻդᎱ 

ᬯฎӞྦྷᶋଉᓌܔጱ᭗ᬦଙἻڣෙӞӻՈฎވ౮ଙጱդᎱ҅ኧԭդᎱᤈහᬦग़҅ํԶՈ੪ӧॡౄ
ᬯٟ҅ࢩԅᬯ֛ሿӧڊᛔ૩ग़ଙጱ�3\WKRQ̶ێۑ�

if age > 18:
    return "૪౮ଙ"
else:
    return "๚౮ଙ"

ӥᶎ౯ڜԈԧمᐿᬯྦྷդᎱጱݒٟဩ҅ӞӻྲӞӻᬮ���҅ܔᇿ೭ڊྲঅቘᥴ҅නࣁૡᑕդ
Ꮁ᯾҅ဌአᬦᬯԶဩጱՈ҅Ӟਧտ፡Ӟ᚜᭧҅ቘᥴԧԏ݈҅ݸӧᕪय़ғܡབ҅ᬮݢզ
ᬯٟҘ҅ᘒݸ੪ᥝতḭᤋԧғᬯฎᕳՈ፡ጱդᎱҘ�ҁᴻԧᒫӞᐿԏक़҂

ᒫԫᐿ 

ဩғ

<on_true> if <condition> else <on_false> 

ֺৼ

>>> age1 = 20
>>> age2 = 17
>>> 
>>> 
>>> msg1 = "૪౮ଙ" if age1 > 18 else "๚౮ଙ"
>>> print msg1
૪౮ଙ
>>> 
>>> msg2 = "૪౮ଙ" if age2 > 18 else "๚౮ଙ"
>>> print msg2
๚౮ଙ
>>> 

ᒫӣᐿ 

ဩ

3.4 կݙጱӠᐿٟဩ 



<condition> and <on_true> or <on_false>

ֺৼ

>>> msg1 = age1 > 18 and "૪౮ଙ" or "๚౮ଙ"
>>> msg2 = "૪౮ଙ" if age2 > 18 else "๚౮ଙ"
>>> 
>>> print(msg1)
૪౮ଙ
>>> 
>>> print(msg2)
๚౮ଙ

ᒫࢥᐿ 

ဩ

(<on_true>, <on_false>)[condition]

ֺৼ

>>> msg1 = ("๚౮ଙ", "૪౮ଙ")[age1 > 18]
>>> print(msg1)
૪౮ଙ
>>> 
>>> 
>>> msg2 = ("๚౮ଙ", "૪౮ଙ")[age2 > 18]
>>> print(msg2)
๚౮ଙ

ᒫԲᐿ 

ဩ

(lambda: <on_false>, lambda:<on_true>)[<condition>]()

ֺৼ

>>> msg1 = (lambda:"๚౮ଙ", lambda:"૪౮ଙ")[age1 > 18]()



>>> print(msg1)
૪౮ଙ
>>> 
>>> msg2 = (lambda:"๚౮ଙ", lambda:"૪౮ଙ")[age2 > 18]()
>>> print(msg2)
๚౮ଙ

ᒫمᐿ 

ဩғ

{True: <on_true>, False: <on_false>}[<condition>]

ֺৼғ

>>> msg1 = {True: "૪౮ଙ", False: "๚౮ଙ"}[age1 > 18]
>>> print(msg1)
૪౮ଙ
>>> 
>>> msg2 = {True: "૪౮ଙ", False: "๚౮ଙ"}[age2 > 18]
>>> print(msg2)
๚౮ଙ

ᒫӠᐿ 

ဩ

((<condition>) and (<on_true>,) or (<on_false>,))[0]

ֺৼ

>>> msg1 = ((age1 > 18) and ("૪౮ଙ",) or ("๚౮ଙ",))[0]
>>> print(msg1)
૪౮ଙ
>>> 
>>> msg2 = ((age2 > 18) and ("૪౮ଙ",) or ("๚౮ଙ",))[0]
>>> print(msg2)
๚౮ଙ

զӤդᎱ҅᮷ྲᓌ҅ܔ՚ᕡ፡᮷ᚆ፡҅౯੪ӧ؉ᥴ᯽ԧ̶



፡کᬯ᯾҅ํဌํ႐۠ԧ҅ԧᬯԍԋጱ�3\WKRQ�҅ᬯԍग़Ḿ֢҅ᬮ፥ฎၚԋᥠ̶̶ᬯمᐿ
ٟဩ᯾҅౯๋വគֵአጱฎᒫӞᐿ҅ᛔ૩Ԟᕪଉࣁአ҅ᓌ၄ፗጮ҅դᎱᤈᬮ̶ᘒٌ՜ጱٟဩᡱ
ᆐᚆٟ҅֕ฎӧտአ҅Ԟӧ๕ࣁ౯֟ኞ᯾ᏳکտولࣁդᎱ᯾አᬯԶٟဩጱݶԪ̶

1̵ֵአ in  not in 

in �� not in �Ძਁ҅౯ժਖ਼ਙժ୭ᔄԅىWKRQ�Ӿฎஉଉአጱ\�3ࣁ� ౮ާᬩᓒᒧ ̶

ֵአᬯӷӻ౮ާᬩᓒᒧ҅ݢզஉᦏ౯ժஉፗᥡႴศጱڣෙӞӻฎݚࣁވӞӻӾ҅ᐏֺই
ӥғ

>>> "llo" in "hello, python"
True
>>>
>>> "lol" in "hello, python"
False

2̵ֵአ find ොဩ 

ֵአ�ਁᒧԀ�ጱ�ƉQG�ොဩ҅ইຎํತکৼԀ҅੪ݢզᬬࢧਧৼԀਁࣁᒧԀӾጱڊሿ֖ᗝ҅
ইຎဌํತ҅ک੪ᬬࢧ� -1

>>> "hello, python".find("llo") != -1
True
>>> "hello, python".find("lol") != -1
False
>>

3̵ֵአ index ොဩ 

ਁᒧԀํӞӻ�LQGH[�ොဩ҅ݢզᬬࢧਧৼԀࣁᧆਁᒧԀӾᒫӞེڊሿጱᔱ҅ইຎဌํತ
ྌֵአᵱᥝဳഔ឴̶ࢩଉ҅ڊտಲک

 ৼԀጱӠᐿොဩތ۱ވෙฎڣ 3.5



def is_in(full_str, sub_str):
    try:
        full_str.index(sub_str)
        return True
    except ValueError:
        return False

print(is_in("hello, python", "llo"))  # True
print(is_in("hello, python", "lol"))  # False

4̵ֵአ count ොဩ 

ෙ̶ڣզֵአ�FRXQW�ጱොဩݢ౯ժݶጱ᪠҅ࢵ�LQGH[�ᬯᐿใᕚමአڥ

ԭਁᒧԀӾ̶ࣁෙᕮຎय़ԭ���੪᧔กৼԀਂڣᥝݝ

def is_in(full_str, sub_str):
    return full_str.count(sub_str) > 0

print(is_in("hello, python", "llo"))  # True
print(is_in("hello, python", "lol"))  # False

5̵᭗ᬦṹဩොဩ 

ӞӻਁᒧӾ҅ਫᴬӤ୮ֵ֦ݚԭࣁਂވෙӞӻৼԀฎڣ��QRW�LQ�ᒫӞᐿොဩӾ҅౯ժֵአ�LQࣁ
አ�LQ��QRW�LQ�҅3\WKRQ�ᥴ᯽տ݄ض༄ັᧆฎํވ� __contains__ �ṹဩොဩ̶

ᝑํ੪ಗᤈਙ҅ᝑဌํ҅3\WKRQ�੪ᛔۖտᬽդෆӻଧݝ҅ڜᥝತکԧᵱᥝጱӞᶱ੪ᬬ�7ࢧUXH�̶

ᐏֺইӥҔ

>>> "hello, python".__contains__("llo")
True
>>>
>>> "hello, python".__contains__("lol")
False
>>>

ᬯӻአဩӨֵአ�LQ��QRW�LQ�ဌํ֕҅ڦ܄ӧഭᴻํՈտᇙٟ౮ᬯीےդᎱጱቘᥴᵙଶ̶

 operator ۗ6̵



RSHUDWRUཛྷࣘฎS\WKRQӾٖᗝጱ֢ᒧڍහള҅ݗਙਧԎԧӞԶᓒྲٖᗝ֢ጱڍහ̶
RSHUDWRUཛྷࣘฎአFਫሿጱ҅ಅզಗᤈ᭛ଶྲ�S\WKRQ�դᎱள̶

��RSHUDWRU�ӾํӞӻොဩࣁ contains ᒧԀӾ̶ਁࣁވෙৼԀฎڣࣈզஉොݢ�

>>> import operator
>>>
>>> operator.contains("hello, python", "llo")
True
>>> operator.contains("hello, python", "lol")
False
>>> 

7̵ֵአྋ܃ڞᯈ 

᧔ັکತۑᚆ҅ᮎྋڞᕷݢզ᧔ฎӫӱጱૡٍ҅ग़॔ጱັತᥢ҅ڞ᮷ᚆჿ᪃̶֦

ԭڣෙਁᒧԀฎࣁਂވԭݚӞӻਁᒧԀӾጱᬯӻᵱֵ҅አྋڞᓌፗ੪ฎय़ੜአ̶

import re

def is_in(full_str, sub_str):
    if re.findall(sub_str, full_str):
        return True
    else:
        return False

print(is_in("hello, python", "llo"))  # True
print(is_in("hello, python", "lol"))  # False

3\WKRQ�ᇇݎᶋଉள҅ইՔ๋ෛጱᇇ૪ᕪฎ�3\KWRQ����ইྌ҅ํஉग़Ոኜᛗᬮ؊ኸܨ҅
�����ᘏ����҅ᬳ�����ᬮဌአӤ̶ࣁ

உग़�3\WKRQ�����ጱᇙᬮဌ݊ԧᥴ҅੪૪ᕪ౮ԅ෯Ꭳᦩԧ҅ྲইՔॠᥝ᧔ጱၹᬩᓒᒧ̶

3.6 ၹᬩᓒᒧጱӣᐿአဩ 



ၹᬩᓒᒧฎ3)�3ࣁ�����ᤩڊጱ҅ፗک�����ᇇݎفݳ̶

ਙጱܻݞݷ� Assignment Expressions ҅ᘉᦲᬦԞ੪ฎ� ᩙ꧊ᤒᬡୗ ҅ӧᬦሿࣁय़ਹๅฦ
ၹԧ̶؟ԅਙᳩ፥ጱॡࢩᑍԏԅၹᬩᓒᒧ҅੪ฎࣈ᭭

ᒫӞӻአဩғif/else 

ጱՕᕨӞӥᬯӻၹᬩᓒᒧํՋԍአҘܔฎᒫӞེളᬯӻෛᇙ҅ಅզᬮฎᓌᚆํ๏ݢ

զᦏ֦ݢෙ҅ڣᰁᬰᤈݒፗളᬯӻݸݐᰁጱ឴ݒ�LI�ӾᬩᓒࣁզፗളݢݙRODQJ�Ӿጱկ*�ࣁ
ٟӞᤈդᎱ

import "fmt"

func main() {
    if age := 20;age > 18 {
        fmt.Println("૪ᕪ౮ଙԧ")
    }
}

ᝑ�3ࣁ\WKRQ�����ԏ3҅ڹ\WKRQ�ᶳᬯৼٟ

age = 20



if age > 18:
    print("૪ᕪ౮ଙԧ")

֕ํԧၹᬩᓒᒧԏݢ֦҅ݸզ�*RODQJ�Ӟҁইຎ֦ဌᬦ�*RODQJ҅ᮎᬯ᯾ᥝဳ҅
*RODQJ�Ӿጱ� := �WKRQ�Ӿጱ\�3ত۸҅ਙڡᰁ्ก҅ฎ्กଚݒᎨݞ� := �ӧฎӞӻ༷
ஷ҂

if (age:= 20) > 18:
    print("૪ᕪ౮ଙԧ")

ᒫԫӻአဩғwhile 

Ԟᦜտᬯԍٟ֦҅ײկጱݐአ�ZKLOH�ሾֵ҅ڹӧֵአ�ၹᬩᓒᒧԏࣁ

file = open("demo.txt", "r")
while True:
    line = file.readline()
    if not line:
        break
    print(line.strip())

֕ํԧၹᬩᓒᒧԏݢ֦҅ݸզᬯ

file = open("demo.txt", "r")
while (line := file.readline()):
    print(line.strip())

ֵአਙ๊ഘզஃጱ෫ᴴ�ZKLOH�ሾٟဩๅԅచᜌ

ྲই҅ਫሿӞӻᵱᥝեᤈԻᬌੂفᎱଚ༄ḵጱդᎱ֦҅Ԟᦜտᬯৼٟ

while True:
   p = input("Enter the password: ")
   if p == "youpassword":
      break

ํԧၹᬩᓒᒧԏ҅ݸᬯৼٟๅԅᛥ๐

while (p := input("Enter the password: ")) != "youpassword":
   continue



ᒫӣӻአဩғവୗ 

ᬯӻᔮڜጱᒍ҅پԒྯᓤ᮷ᚆ፡کവୗጱ҅ᬯӞᓤׁ෯ইྌ̶

วӥ҅ਙᓌ၄Ӭӧ०ṛප̶࣋ጱଫአܔᓌࣁአവୗֵཻ҅ࡅᖫᎱᬦᑕӾ҅౯உࣁ

ইӥᬯྦྷդᎱӾ҅౯տֵአڜᤒവୗڊಅํտާӾᬦԭᙑᙪጱՈጱ�EPL�හ

members = [
    {"name": "ੜԲ", "age": 23, "height": 1.75, "weight": 72},
    {"name": "ੜ", "age": 17, "height": 1.72, "weight": 63},
    {"name": "ੜᴯ", "age": 20, "height": 1.78, "weight": 82},
]

count = 0

def get_bmi(info):
    global count
    count += 1

    print(f"ಗᤈԧ {count} ེ")

    height = info["height"]
    weight = info["weight"]

    return weight / (height**2)

ಅํտާӾᬦԭᙑᙪጱՈጱ bmi හڊັ #
fat_bmis = [get_bmi(m) for m in members if get_bmi(m) > 24]

print(fat_bmis)

ᬌڊইӥ

ಗᤈԧ 1 ེ
ಗᤈԧ 2 ེ
ಗᤈԧ 3 ེ
ಗᤈԧ 4 ེ
[25.88057063502083]

ෙಗᤈԧ���ེ҅ڣࣁฎࢩಗᤈԧ���ེܻ҅ܩහڍ����ӻ҅֕ฎ�JHWBEPLํݝտާහ҅کզ፡ݢ
ᘒࣁ᭜ෛጱڜᤒ݈᯿॔ಗᤈԧӞ̶᭭



ইຎಅํտާ᮷ฎᬦԭᙑᙪጱ҅ᮎ๋ᕣਖ਼ಗᤈ���ེ҅ᬯᐿࣁय़ᰁጱහഝӥฎྲၵᩇᚆጱ҅ࢩ
ྌԭᬯᐿᕮ҅౯᭗ଉտֵአփᕹጱIRU�ሾ���LIڣ�ෙ̶

fat_bmis = []

ಅํտާӾᬦԭᙑᙪጱՈጱ bmi හڊັ #
for m in members:
    bmi = get_bmi(m)
    if bmi > 24:
        fat_bmis.append(bmi)

̶ܐগڊ؉วӥ࣋ᬯᐿࣁզӧአݢ੪֦҅ݸԧၹᬩᓒᒧԏํࣁ

ಅํտާӾᬦԭᙑᙪጱՈጱ bmi හڊັ #
fat_bmis = [bmi for m in members if (bmi := get_bmi(m)) > 24]

๋ᕣᬌڊᕮຎݢզ፡ݝ҅ڊಗᤈԧ���ེ

ಗᤈԧ 1 ེ
ಗᤈԧ 2 ེ
ಗᤈԧ 3 ེ
[25.88057063502083]

ᬯ᯾ՐՕᕨԧڜᤒവୗَ҅֕ਁࣁവୗᵞݳവୗӾݶᭇአ̶ӧٚᄍᐏ̶

ၹᬩᓒᒧ҅ฎӞӻෛ॰ጱᇙ҅ํӧՈᥧᬯᬯᐿᇙտᏈࣕդᎱጱݢ̶ᏟਫࣁӞӻ
ෛẌԪᇔڊڟฎտᬯ҅֕౯ፘמᕪᬦᳵጱဃႚ᩼҅ݸ᩼ग़ጱՈֵአਙଚՁݑਙଃጱ
ጱᳩမӾ̶ݥܲࣁ҅ᬯᐿԩᦓԞտౌౌၾ०ڥ

ᒫࢥᒍғṹဩᬰᴤಚፖ 

4.1 ᔜ᭗ᤰ᷶كय़አဩ 



Hello҅ᤰ᷶ 

ᤰ᷶ጱֵአොဩஉࢴਧ

ҁଌৼ҂ਧԎӞӻᤰ᷶ض
ٚਧԎ֦ጱӱڍۓහᘏᔄҁՈ҂
හҁՈ҂१Ӥڍᬯӻࣁҁଌৼ҂ಕᬯᤰ᷶ݸ๋

੪؟ӥᶎᬯৼ

def decorator(func):
    def wrapper(*args, **kw):
        return func()
    return wrapper

@decorator
def function():
    print("hello, decorator")

ਫᴬӤ҅ᤰ᷶ଚӧฎᖫᎱᶳ҅੪ฎ᧔֦҅ӧֵአᤰ᷶ਠݢقզ҅ਙጱڊሿ҅ଫᧆฎ
ֵ౯ժጱդᎱ

ๅےսᵝ҅դᎱᕮๅےႴศ
ਖ਼ਫሿᇙਧጱۑᚆդᎱᤰ౮ᤰ҅᷶ṛդᎱ॔አሲ҅ी୩դᎱݢ

ളӥ҅౯ਖ਼զਫֺᦖᥴ҅ই֜ᖫٟݱڊᐿᓌ॔݊ܔጱᤰ̶᷶

 ܦᳪғ෭பف

Ḓضฎ෭ப̶ܦ
ਫሿጱۑᚆғ

හԧ̶ڍᎣӞӥԆՈ҅౯ᥝಗᤈޞӞᤈ෭பܦض҅ڹහಗᤈڍࣁ
ᎣӥԆޞӞᤈ෭பܦฎํᐑᨩጱդᎱ҅ٚݢߕහಗᤈਠ҅Ԟӧᚆೌೌੵᙎ੪ᩳՈԧ҅ڍࣁ
Ո҅౯ಗᤈਠ̶ࠩ

# ᬯฎᤰ᷶ڍහ҅݇හ func ฎᤩᤰ᷶ጱڍහ
def logger(func):
    def wrapper(*args, **kw):
        print('ԆՈ҅౯॓ٵতಗᤈғ{} ڍහԧ:'.format(func.__name__))

        # ፥ྋಗᤈጱฎᬯᤈ̶
        func(*args, **kw)



        print('ԆՈ҅౯ಗᤈਠ̶ࠩ')
    return wrapper

ই҅౯ጱӱڍۓහฎ҅ᦇᓒӷӻහԏ̶ٟঅ҅ݸፗളᕳਙଃӤଌৼ̶

@logger
def add(x, y):
    print('{} + {} = {}'.format(x, y, x+y))

ᆐݸಗᤈӞӥ�DGGڍ�හ̶

add(200, 50)

፡፡ᬌڊԧՋԍҘ

ԆՈ҅౯॓ٵতಗᤈғadd ڍහԧ:
200 + 50 = 250
ԆՈ҅౯ಗᤈਠ̶ࠩ

 ᳪғᳵᦇف

ٚ፡፡�ᳵᦇ
ਫሿۑᚆғᶶݷԎ҅੪ฎᦇᓒӞӻڍහጱಗᤈᳩ̶

# ᬯฎᤰ᷶ڍහ
def timer(func):
    def wrapper(*args, **kw):
        t1=time.time()
        # ᬯฎڍහ፥ྋಗᤈጱࣈො
        func(*args, **kw)
        t2=time.time()

        # ᦇᓒӥᳩ
        cost_time = t2-t1 
        print("ᜰᩇᳵғ{}ᑁ".format(cost_time))
    return wrapper

ই҅౯ժጱڍහฎᥝ፻፦��ᑁ̶ᬯԞᚆๅঅጱ፡ڊᬯӻᦇᓒᳩکବᶌӧᶌᨏ̶



import time

@timer
def want_sleep(sleep_time):
    time.sleep(sleep_time)

want_sleep(10)

፡፡ᬌ҅ڊইᶼ๗Ӟ҅ᬌڊ��ᑁ̶

ᜰᩇᳵғ10.0073800086975098ᑁ

ᬰᴤғଃ݇හጱڍහᤰ᷶ 

᭗ᬦӤᶎӷӻᓌܔጱفᳪᐏֺ֦҅ଫᧆᚆ֛տکᤰ᷶ጱૡ֢ܻቘԧ̶

ӧᬦ҅ᤰ᷶ጱአဩᬮᬱӧྊইྌ҅Ⴎᑪӥ݄҅ᬮय़ํᒍ̶Քॠ੪Ӟ᩸ᬯӻᎣᦩᅩ᭐̶

ว̶ӧ࣋ጱܔᚆᭇአԭӞԶᓌݝฎӧᚆളත݇හጱ̶ٌአဩ҅ᬦ१݄፡፡Ӥᶎጱֺৼ҅ᤰ᷶ࢧ
փ݇ጱᤰ᷶ݝ҅ᚆᤩᤰ᷶ڍහ҅ಗᤈࢴਧ᭦ᬋ̶

ᤰ᷶ฎӞӻڍහ҅؉ԅӞӻڍහ҅ইຎӧᚆփ݇҅ᮎᬯӻڍහጱۑᚆ੪տஉݑᴴ҅ݝᚆಗ
ᤈࢴਧጱ᭦ᬋ̶ᬯޱ፳҅ইຎᤰ᷶ጱ᭦ᬋդᎱጱಗᤈᵱᥝ໑ഝӧ࣋ݶวᬰᤈ᧣ෆ҅ᝑӧᚆփ
݇ጱᦾ҅౯ժ੪ᥝٟӷӻᤰ҅᷶ᬯดᆐฎӧݳቘጱ̶

ྲই౯ժᥝਫሿӞӻݢզਧݎᭆᮒկጱձۓҁӞړᰦݎᭆӞ҂҅ਧᬰᤈᳵྍݶጱձۓ
ҁӞॠྍݶӞེ҂҅੪ݢզᛔ૩ਫሿӞӻ�SHULRGLFBWDVN�ҁਧձۓ҂ጱᤰ҅᷶ᬯӻᤰ᷶ݢ
զളතӞӻᳵᳵᵍጱ݇හ҅ᳵᵍग़ᳩᳵಗᤈӞེձ̶ۓ

ԭԟ҅ᬯ᯾੪ӧᩂԧ̶ڥᚆդᎱྲ॔҅ӧۑӥᶎᬯٟ҅ኧԭᬯӻ؟զᬯݢ

@periodic_task(spacing=60)
def send_mail():
     pass
  
@periodic_task(spacing=86400)



def ntp()
    pass 

ᮎ౯ժᛔ૩ڠ᭜Ӟӻ։࣋ว҅ݢզࣁᤰ᷶᯾փفӞӻ݇හ҅กࢵᔁ҅ଚڍࣁහಗᤈ҅ڹአ
ᛔ૩ࢵਹጱྮӞӻ̶

# ੜก҅ӾࢵՈ
@say_hello("china")
def xiaoming():
    pass

# jack҅ᗦࢵՈ
@say_hello("america")
def jack():
    pass

ᮎ౯ժইຎਫሿᬯӻᤰ҅᷶ᦏٌݢզਫሿ� փ݇ �ޫҘ

տྲ॔҅ᵱᥝӷ੶્ॺ̶

def say_hello(contry):
    def wrapper(func):
        def deco(*args, **kwargs):
            if contry == "china":
                print("֦অ!")
            elif contry == "america":
                print('hello.')
            else:
                return

            # ፥ྋಗᤈڍහጱࣈො
            func(*args, **kwargs)
        return deco
    return wrapper

ಗᤈӞӥ

xiaoming()
print("------------")
jack()

፡፡ᬌڊᕮຎ̶



֦অ!
------------
hello.

ṛᴤғӧଃ݇හጱᔄᤰ᷶ 

զӤ᮷ฎचԭڍහਫሿጱᤰ᷶ࣁ҅ᴅڦՈդᎱ҅ᬮݢզଉݎሿᬮํचԭᔄਫሿጱᤰ᷶
̶

चԭᔄᤰ᷶ጱਫሿ҅ᶳਫሿ� __call__ �� __init__ ӷӻٖᗝڍහ̶
__init__ �ғളතᤩᤰ᷶ڍහ
__call__ �ғਫሿᤰ᷶᭦ᬋ̶

ᬮฎզ෭பܦᬯӻᓌܔጱֺৼԅֺ

class logger(object):
    def __init__(self, func):
        self.func = func

    def __call__(self, *args, **kwargs):
        print("[INFO]: the function {func}() is running..."\
            .format(func=self.func.__name__))
        return self.func(*args, **kwargs)

@logger
def say(something):
    print("say {}!".format(something))

say("hello")

ಗᤈӞӥ҅፡፡ᬌڊ

[INFO]: the function say() is running...
say hello!



ṛᴤғଃ݇හጱᔄᤰ᷶ 

Ӥᶎӧଃ݇හጱֺৼ֦҅ݎሿဌํ҅ݝᚆܦ INFO ᕆڦጱ෭ப҅ྋଉఘ٭ӥ҅౯ժᬮᵱᥝܦ
DEBUG � WARNING ᒵᕆڦጱ෭ப̶�ᬯ੪ᵱᥝᕳᔄᤰ᷶փ݇فහ҅ᕳᬯӻڍහਧᕆڦԧ̶

ଃ݇හӧଃ݇හጱᔄᤰ᷶ํஉय़ጱӧ̶ݶ

__init__ �ғӧٚളතᤩᤰ᷶ڍහ҅ᘒฎളතփ݇فහ̶
__call__ �ғളතᤩᤰ᷶ڍහ҅ਫሿᤰ᷶᭦ᬋ̶

class logger(object):
    def __init__(self, level='INFO'):
        self.level = level

    def __call__(self, func): # ളڍݑහ
        def wrapper(*args, **kwargs):
            print("[{level}]: the function {func}() is running..."\
                .format(level=self.level, func=func.__name__))
            func(*args, **kwargs)
        return wrapper  #ᬬڍࢧහ

@logger(level='WARNING')
def say(something):
    print("say {}!".format(something))

say("hello")

౯ժਧ WARNING ᕆ҅ڦᬩᤈӞӥ҅፡፡ᬌ̶ڊ

[WARNING]: the function say() is running...
say hello!

ֵአ؇ڍහӨᔄਫሿᤰ᷶ 

ᕷय़ग़හᤰ᷶᮷ฎचԭڍහᳮ۱ਫሿጱ҅֕ᬯଚᶋګ᭜ᤰ᷶ጱࠔӞොୗ̶

ԪਫӤ҅3\WKRQ�ӻฎވᚆ᭗ᬦᤰ᷶ҁ� @decorator ҂୵ୗֵአํݝӞӻᥝғ
GHFRUDWRU�ᶳฎӞӻŉݢᤩ᧣አҁFDOODEOH҂ጱ̶

ԭᬯӻ�FDOODEOH�҅౯ժ๋ᆧఀጱ੪ฎڍහԧ̶

ᴻڍහԏक़҅ᔄԞݢզฎ�FDOODEOH�҅ݝᥝਫሿԧ __call__ ӻֺৼ૪ᕪളپහҁӤᶎڍ�
ᬦԧ҂̶



ᬮํฃᤩՈኼጱ؇ڍහٌਫԞฎ�FDOODEOH�̶

ളӥ੪᧔᧔҅ইֵ֜አ�ᔄڍ؇හᕮݳਫሿӞӻӨռӧݶጱᤰ̶᷶

ইӥಅᐏ҅'HOD\)XQF�ฎӞӻਫሿԧ� __call__ �ጱᔄ҅GHOD\�ᬬࢧӞӻ؇ڍහ҅ࣁᬯ᯾�GHOD\
੪ݢզ؉ԅӞӻᤰ̶᷶ҁզӥդᎱ൹ᛔ�3\WKRQૡ۽ғֵአᤰ᷶ጱੜದૣ҂

import time
import functools

class DelayFunc:
    def __init__(self,  duration, func):
        self.duration = duration
        self.func = func

    def __call__(self, *args, **kwargs):
        print(f'Wait for {self.duration} seconds...')
        time.sleep(self.duration)
        return self.func(*args, **kwargs)

    def eager_call(self, *args, **kwargs):
        print('Call without delay')
        return self.func(*args, **kwargs)

def delay(duration):
    """
    ᤰ᷶ғവ᬴ӻڍහጱಗᤈ̶
ಗᤈܨeager_call ොဩᒈ. ׀ݶ    
    """
    # ྌ॒ԅԧعਧԎ᷐क़ڍහ҅
    # ፗളֵአ functools.partial ଆۗ᭜ DelayFunc ਫֺ
    return functools.partial(DelayFunc, duration)

౯ժጱӱڍۓහஉᓌ҅ܔ੪ฎፘے

@delay(duration=2)
def add(a, b):
    return a+b

፡Ӟӥಗᤈᬦᑕ

>>> add    # ݢᥠ add ݒ౮ԧ Delay ጱਫֺ
<__main__.DelayFunc object at 0x107bd0be0>



>>> 
>>> add(3,5)  # ፗള᧣አਫֺ҅ᬰف __call__
Wait for 2 seconds...
8
>>> 
>>> add.func # ਫሿਫֺොဩ
<function add at 0x107bef1e0>

ইٟ֜ᚆᤰ᷶ᔄጱᤰ᷶Ҙ 

አ�3\WKRQ�ֺٟܔཛྷୗጱ҅ײଉአጱํӣᐿٟဩ̶ٌӾӞᐿ҅ฎአᤰ᷶ਫሿጱ̶

զӥฎ౯ᛔ૩ٟጱᤰ᷶ᇇጱֺٟܔဩ̶

instances = {}

def singleton(cls):
    def get_instance(*args, **kw):
        cls_name = cls.__name__
        print('===== 1 ====')
        if not cls_name in instances:
            print('===== 2 ====')
            instance = cls(*args, **kw)
            instances[cls_name] = instance
        return instances[cls_name]
    return get_instance

@singleton
class User:
    _instance = None

    def __init__(self, name):
        print('===== 3 ====')
        self.name = name

ᔄӤ҅ଚӧฎஉଉᥠ҅ࣁአහᤰ᷶�8VHU�ᬯӻᔄ̶ᤰ᷶ڍ౯ժአVLQJOHWRQ�ᬯӻᤰ᷶کզ፡ݢ
ฎਫݝ੪ӤᶎᬯӻֺৼӾ҅ᤰ᷶ࣁጱਫሿᬦᑕ҅੪ӧᵙզਫሿᔄጱᤰ̶᷶ᥝᆧఀᤰ᷶ݝ֕



ሿᔄਫֺጱኞ౮ጱഴګᘒ૪̶

ٌਫֺ۸ጱᬦᑕ֦҅ݢզ݇ᘍ౯ᬯ᯾ጱ᧣ᦶᬦᑕ҅ےզቘᥴ̶

wraps ᤰ᷶ࠨํአҘ 

አޫҘࠨଫᧆԞᕪଉᥠᬦ҅ᮎ՜ํ֦҅Ӟӻ�ZUDSV�ᤰ᷶׀ପӾํٵ�IXQFWRROV�ຽࣁ



፡Ӟӻֺৼض

def wrapper(func):
    def inner_function():
        pass
    return inner_function

@wrapper
def wrapped():
    pass

print(wrapped.__name__)
#inner_function

ԅՋԍտᬯৼҘӧฎଫᧆᬬࢧ� func Ҙހ�

ᬯԞӧᵙቘᥴ҅ࢩԅӤᬟಗᤈ func �ӥᬟ� decorator(func) �ฎᒵհጱ҅ಅզӤᶎ�
func.__name__ �ฎᒵհԭӥᶎ decorator(func).__name__ �ጱ҅ᮎ୮ᆐਁݷฎ�
inner_function

def wrapper(func):
    def inner_function():
        pass
    return inner_function

def wrapped():
    pass

print(wrapper(wrapped).__name__)
#inner_function

ᮎই֜عᬯᐿఘ٭ጱԾኞҘොဩฎֵአ�IXQFWRROV��ZUDSV�ᤰ҅᷶ਙጱ֢አ੪ฎਖ਼�ᤩ᷶ץጱ
౯ժጱፗݳZUDSSHU��๋҅ᕣᦏંጱดᐏๅᒧ�හڍ᷶ץ�ZUDSSHG��ጱӞԶં꧊ᩙ꧊ᕳ�හڍ
ᥧ̶

from functools import wraps

def wrapper(func):
    @wraps(func)
    def inner_function():
        pass



    return inner_function

@wrapper
def wrapped():
    pass

print(wrapped.__name__)
# wrapped

හҁSDUWLDO҂҅რᎱইӥڍ؇Ꮯᅩ᧔҅ZUDSV�ٌਫฎӞӻٵ

def wraps(wrapped,
          assigned = WRAPPER_ASSIGNMENTS,
          updated = WRAPPER_UPDATES):
    return partial(update_wrapper, wrapped=wrapped,
                   assigned=assigned, updated=updated)

හڍZUDSVٌਫ੪ฎ᧣አԧӞӻکզ፡ݢ update_wrapper ҅Ꭳܻ᭲ቘ҅ݸ౯ժදٟӤᶎጱդ
Ꮁ҅ࣁӧֵአ�ZUDSVጱఘ٭ӥ҅Ԟݢզᦏ� wrapped.__name__ �ڊܦ�ZUDSSHG҅դᎱইӥғ

from functools import update_wrapper

WRAPPER_ASSIGNMENTS = ('__module__', '__name__', '__qualname__', '__doc__',
                       '__annotations__')

def wrapper(func):
    def inner_function():
        pass

    update_wrapper(inner_function, func, assigned=WRAPPER_ASSIGNMENTS)
    return inner_function

@wrapper
def wrapped():
    pass

print(wrapped.__name__)



ԟ�3\WKRQ�ᬯԍԋԧ҅᧔᩸�3\WKRQ�ጱսᵝԏ॒҅ᚆᦏ౯ᚙݗᘒڊጱ҅�'HVFULSWRUҁൈᬿᒧ҂
ᇙݢզഭӤ̶ݩ

ൈᬿᒧ�ฎ3\WKRQ�ᇿํጱᇙ҅ਙӧՐࣁଫአ੶ֵአ҅ࣁጱचᏐᦡෞӾԞํၿ̶݊

౯ݢզय़ᙦࣈሖၥ֦҅ԭൈᬿᒧጱԧᥴฎতԭ᧘ই�'MDQJR�250�64�/$OFKHP\�Ӿጱਁྦྷ
҅ฎጱ҅ਙժ᮷ฎൈᬿᒧ̶֦ጱਙጱᦊᦩ҅ݢᚆԞྊྍԭྌ҅ইຎ֦ဌํ݄Ⴎᑪ҅ਙԅ֜ᥝই
ྌᦡᦇҘԞ੪֛ےտӧ�3ک\WKRQ�ᕳ౯ժଃጱڥӨսᵝ̶

ኧԭ�ൈᬿᒧጱٖग़҅ᳩᓤय़ᦞ҅ฃᦏ֦ௐ҅ಅզ౯ᓒپړᓤᦖ̶

ԅՋԍᥝֵአൈᬿᒧҘ 

మ֦ྋࣁᕳ໊ٟӞӻ౮ᖂᓕቘᔮᕹ҅ଚဌํॡग़ᖫᎱᕪḵጱ֦҅ݢᚆտᬯৼ̶ٟ

class Student:
    def __init__(self, name, math, chinese, english):
        self.name = name
        self.math = math
        self.chinese = chinese
        self.english = english

    def __repr__(self):
        return "<Student: {}, math:{}, chinese: {}, english:{}>".format(
                self.name, self.math, self.chinese, self.english
            )

፡᩸Ӟڔ᮷உݳቘ

>>> std1 = Student('ੜก', 76, 87, 68)
>>> std1
<Student: ੜก, math:76, chinese: 87, english:68>

֕ฎᑕଧଚӧ؟Ոᮎԍฬᚆ҅ӧտᛔۖ໑ഝֵአ࣋วڣෙහഝጱݳဩ҅ইຎᘌࣁ୯ف౮ᖂጱ

4.2 Ⴎفቘᥴൈᬿᒧ 



҅ײӧੜஞ୯فԧਖ਼౮ᖂ୯౮ԧᨮහ҅ᘏ᩻ᬦ���҅ᑕଧฎ෫ဩఽᎣጱ̶

ᘺกጱ֦҅ḘӤࣁդᎱӾفےԧڣෙ᭦ᬋ̶

class Student:
    def __init__(self, name, math, chinese, english):
        self.name = name
        if 0 <= math <= 100:
            self.math = math
        else:
            raise ValueError("Valid value must be in [0, 100]")
        
        if 0 <= chinese <= 100:
            self.chinese = chinese
        else:
            raise ValueError("Valid value must be in [0, 100]")
      
        if 0 <= chinese <= 100:
            self.english = english
        else:
            raise ValueError("Valid value must be in [0, 100]")
        

    def __repr__(self):
        return "<Student: {}, math:{}, chinese: {}, english:{}>".format(
                self.name, self.math, self.chinese, self.english
            )

ᬯӥᑕଧᑖஙํᅩՈૡฬᚆԧ҅ᚆड़ᛔ૩กᬙฎᶋԧ̶



ᑕଧฎฬᚆԧ҅֕ࣁ __init__ ᯾ํॡग़ጱڣෙ᭦ᬋ҅உߥդᎱጱݢ̶ૣጱฎ֦҅ڟঅ
ᬦ�3URSHUW\�ᇙ҅ݢզஉঅጱଫአࣁᬯ᯾̶ԭฎ֦ਖ਼դᎱץද౮ইӥ҅դᎱጱݢ᎖ᳵ܋ԧ
ӧ

class Student:
    def __init__(self, name, math, chinese, english):
        self.name = name
        self.math = math
        self.chinese = chinese
        self.english = english

    @property
    def math(self):
        return self._math

    @math.setter
    def math(self, value):
        if 0 <= value <= 100:
            self._math = value
        else:
            raise ValueError("Valid value must be in [0, 100]")

    @property
    def chinese(self):
        return self._chinese



    @chinese.setter
    def chinese(self, value):
        if 0 <= value <= 100:
            self._chinese = value
        else:
            raise ValueError("Valid value must be in [0, 100]")

    @property
    def english(self):
        return self._english

    @english.setter
    def english(self, value):
        if 0 <= value <= 100:
            self._english = value
        else:
            raise ValueError("Valid value must be in [0, 100]")

    def __repr__(self):
        return "<Student: {}, math:{}, chinese: {}, english:{}>".format(
                self.name, self.math, self.chinese, self.english
            )

ᑕଧᬮฎӞጱՈૡฬᚆ҅ᶋଉঅ̶



֦զԅ֦ٟጱդᎱ҅૪ᕪᶋଉսᐹ҅෫ౝڋݢԧ̶

ဌమ҅کՈक़ํॠ֦҅ጱԆᓕ፡ԧ֦ጱդᎱ҅ݸႮႮݫࣈԧݗ࿈ғᔄ᯾ጱӣӻં҅PDWK̵
FKLQHVH̵HQJOLVK҅᮷ֵአԧ�3URSHUW\�ંጱݳဩᬰᤈԧํපഴۑ̶ګᚆӤ҅ဌํᳯ᷌҅֕
੪ฎॡ㺨ࡢԧ҅ӣӻݒᰁጱݳဩ᭦ᬋ᮷ฎӞጱ҅ݝᥝय़ԭ�҅ੜԭ����੪ݢզ҅դᎱ᯿॔ሲॡ
ṛԧ҅ᬯ᯾ӣӻ౮ᖂᬮঅ҅֕ᦡᬮํࣈቘ̵ኞᇔ̵ܲ۸̵ݥᒵپ܈ᳪጱ౮ᖂޫ҅ᬯդᎱᓌፗ
ဌဩத̶݄ԧᥴӞӥ�3\WKRQ�ጱൈᬿᒧ̶މ

ᕪᬦԆᓕጱᅩ֦҅Ꭳ᭲ԧ̿ൈᬿᒧ̀ᬯӻӳᥜ̶፳Ӟ᷋සԏஞ֦݄҅ᔱԧӥىԭ�ൈᬿᒧ
ጱአဩ̶

ٌਫԞஉᓌ҅ܔӞӻਫሿԧ� ൈᬿᒧܐᦓ �ጱᔄ੪ฎӞӻൈᬿᒧ̶

Ջԍൈᬿᒧܐᦓғਫሿԧ� __get__() ̵ __set__() ̵ __delete__() �ٌӾᛗӞӻොဩጱ
ᔄ҅੪ฎӞӻൈᬿᒧ̶

__get__ ғ�አԭᦢᳯં̶ਙᬬંࢧጱ꧊҅ᝑંӧਂ̵ࣁӧݳဩᒵ᮷ݢզಲڊଫጱ
ଉ̶
__set__ ғਖ਼ંࣁړᯈ֢Ӿ᧣አ̶ӧտᬬࢧձ̶ٖ֜
__delete__ ғഴڢګᴻ̶֢ӧտᬬٖࢧ̶

ൈᬿᒧํԧय़༷ጱԧᥴ֦҅ݸত᯿ٟӤᶎጱොဩ̶

ইڹಅᬿ҅6FRUH�ᔄฎӞӻൈᬿ҅୮�6WXGHQW�ጱਫֺᦢᳯ�PDWK̵FKLQHVH̵HQJOLVKᬯӣӻ
ંጱ҅ײ᮷տᕪᬦ�6FRUH�ᔄ᯾ጱӣӻᇙྛጱොဩ̶ᬯ᯾ጱ�6FRUH�عԧ�ֵአ3URSHUW\ڊ�ሿ
य़ᰁጱդᎱ෫ဩ॔አጱ੫੩̶

class Score:
    def __init__(self, default=0):
        self._score = default

    def __set__(self, instance, value):
        if not isinstance(value, int):
            raise TypeError('Score must be integer')
        if not 0 <= value <= 100:
            raise ValueError('Valid value must be in [0, 100]')

        self._score = value



    def __get__(self, instance, owner):
        return self._score

    def __delete__(self):
        del self._score
        
class Student:
    math = Score(0)
    chinese = Score(0)
    english = Score(0)

    def __init__(self, name, math, chinese, english):
        self.name = name
        self.math = math
        self.chinese = chinese
        self.english = english

    def __repr__(self):
        return "<Student: {}, math:{}, chinese: {}, english:{}>".format(
                self.name, self.math, self.chinese, self.english
            )

ਫሿጱපຎڹᶎጱӞ҅ݢզහഝጱݳဩᬰᤈํපഴګҁਁྦྷᔄ̵ࣳහ꧊܄ᳵᒵ҂

զӤ҅౯Ԉԧӥٍ֛ጱਫֺ๋ܻ҅তጱᖫᎱᷚ໒�3کURSHUW\�๋҅ݸڊൈᬿᒧ̶ኧၠفႮ҅Ӟ
ྍӞྍଃ֦ఽکݑൈᬿᒧጱսᵝԏ̶॒



᭗ᬦྌ֦҅ᵱᥝᦕ֘ጱํݝӞᅩ҅੪ฎൈᬿᒧᕳ౯ժଃጱᖫᎱӤጱ҅ڥਙࣁਫሿ�
දץݑಷંӧכ ̵ ંᔄࣳ༄ັ �ጱचۑᚆ҅ݶํय़य़ṛդᎱጱ॔አሲ̶

ൈᬿᒧጱᦢᳯᥢڞ 

ൈᬿᒧړӷᐿғ

හഝൈᬿᒧғਫሿԧ __get__ �� __set__ �ӷᐿොဩጱൈᬿᒧ
ᶋහഝൈᬿᒧғݝਫሿԧ __get__ �Ӟᐿොဩጱൈᬿᒧ

֦Ӟਧտᳯ҅՜ժํՋԍޫڦ܄ҘᗑӤጱᦖᥴ҅౯፡ᬦپӻ҅உग़᮷Ӟӻᓌܔጱӳᥜᦖ॔
ԧ̶

ٌਫ੪Ӟݙᦾ҅හഝൈᬿᶋහഝൈᬿጱࣁڦ܄ԭғਙժፘԭਫֺጱਁَጱսضᕆӧ̶ݶ

ইຎਫֺਁَӾํӨൈᬿݷݶጱં҅ইຎൈᬿฎහഝൈᬿ҅սֵضአහഝൈᬿ҅ইຎ
ฎᶋහഝൈᬿ҅սֵضአਁَӾጱં̶

ᬯᬟᬮฎզӤᜓጱ౮ᖂᓕቘጱֺৼ᧔ก҅ො֦ቘᥴ̶

# හഝൈᬿᒧ
class DataDes:
    def __init__(self, default=0):
        self._score = default

    def __set__(self, instance, value):
        self._score = value

    def __get__(self, instance, owner):
        print("ᦢᳯහഝൈᬿᒧ᯾ጱ __get__")
        return self._score

# ᶋහഝൈᬿᒧ
class NoDataDes:
    def __init__(self, default=0):
        self._score = default

    def __get__(self, instance, owner):
        print("ᦢᳯᶋහഝൈᬿᒧ᯾ጱ __get__")



        return self._score

class Student:
    math = DataDes(0)
    chinese = NoDataDes(0)

    def __init__(self, name, math, chinese):
        self.name = name
        self.math = math
        self.chinese = chinese
        
    def __getattribute__(self, item):
        print("᧣አ __getattribute__")
        return super(Student, self).__getattribute__(item)
     
    def __repr__(self):
        return "<Student: {}, math:{}, chinese: {},>".format(
                self.name, self.math, self.chinese)

ᵱᥝဳጱฎ҅PDWK�ฎහഝൈᬿᒧ҅ᘒ�FKLQHVH�ฎᶋහഝൈᬿᒧ̶ӥᶎጱḵᦤӾ҅ݢզ፡
ᦢᳯහഝൈᬿᒧҁইӥᶎጱPDWK҂҅ᘒ୮ਫֺંض҅տսݷݶහഝൈᬿᒧ୮ਫֺં҅ڊ
ᦢᳯਫֺંҁض҅տսݷݶᶋහഝൈᬿᒧ __getattribute__ ҂

>>> std = Student('xm', 88, 99)
>>> 
>>> std.math
᧣አ __getattribute__
ᦢᳯහഝൈᬿᒧ᯾ጱ __get__
88
>>> std.chinese
᧣አ __getattribute__
99

ᦖਠԧහഝൈᬿᒧᶋහഝൈᬿᒧ҅౯ժᬮᵱᥝԧᥴጱંጱັತᥢ̶

୮౯ժӞӻਫֺંᬰᤈᦢᳯ҅3\WKRQ�տೲ� obj.__dict__ �Ⱦ� type(obj).__dict__ �Ⱦ
type(obj)ጱᆿᔄ.__dict__ �ᶲଧᬰᤈັತ҅ইຎັತکፓຽંଚݎሿฎӞӻൈᬿᒧ҅3\WKRQ
տ᧣አൈᬿᒧܐᦓදݒἕᦊጱഴګᤈԅ̶

चԭൈᬿᒧই֜ਫሿproperty 

ᕪᬦӤᶎጱᦖᥴ҅౯ժ૪ᕪᎣ᭲ই֜ਧԎൈᬿᒧ҅Ӭกጮԧൈᬿᒧฎই֜ૡ֢ጱ̶



ྋଉՈಅᥠᬦጱൈᬿᒧጱአဩ੪ฎӤᓤᒍکጱᮎԶ҅౯మ᧔ጱฎᮎݝฎൈᬿᒧܐᦓ๋ଉᥠጱ
ଫአԏӞ҅ᦜ֦ᬮӧᎣٌ᭲҅ਫํஉग़�3\WKRQ�ጱᇙጱବ੶ਫሿګ᮷ฎचԭ� ൈᬿᒧܐᦓ
ጱ҅ྲই౯ժᆧఀጱ @property �̵ @classmethod �̵ @staticmethod �� super �ᒵ̶

�᧔᧔ض property ̶މ�

ํԧᒫӞᓤጱचᏐ҅౯ժᎣ᭲ԧ�SURSHUW\�ጱचአဩ̶ᬯ᯾౯ፗളفڔԆ᷌҅ᒫӞᓤጱֺৼ᯾
ᔜᓌԧӞӥ̶

class Student:
    def __init__(self, name):
        self.name = name

    @property
    def math(self):
        return self._math

    @math.setter
    def math(self, value):
        if 0 <= value <= 100:
            self._math = value
        else:
            raise ValueError("Valid value must be in [0, 100]")

ӧᴠٚᓌࢧܔᶶӞӥਙጱአဩ҅᭗ᬦSURSHUW\ᤰ᷶ጱڍහ҅ইֺৼӾጱ�PDWK�տݒ౮�6WXGHQW�ਫ
ֺጱં̶ᘒ�PDWK�ંᩙ꧊տᬰֵ�فአ� math.setter �ᤰ᷶ڍහጱ᭦ᬋդᎱ̶ࣘ

ԅՋԍ᧔�SURSHUW\�ବ੶ฎचԭൈᬿᒧܐᦓጱޫҘ᭗ᬦ�3\&KDUP�ᅩڋᬰف�SURSHUW\�ጱრᎱ҅உ
ฎӞղᔄ֒Ӟጱ։რᎱ҅ଚဌํٌٍ֛ጱਫሿ᭦ᬋ̶ݝఠ҅ݢ

ӧᬦ҅ᬯղ։რᎱጱṹဩڍහᕮᕟ౮҅ݢզय़֛Ꭳٌ᭲ਫሿ᭦ᬋ̶

ᬯ᯾౯ᛔ૩᭗ᬦཛྷճٌڍහᕮ҅ᕮ̿ݳൈᬿᒧܐᦓ̀ᛔ૩ਫሿᔄ� property �ᇙ̶

դᎱইӥғ

class TestProperty(object):

    def __init__(self, fget=None, fset=None, fdel=None, doc=None):
        self.fget = fget
        self.fset = fset
        self.fdel = fdel
        self.__doc__ = doc



    def __get__(self, obj, objtype=None):
        print("in __get__")
        if obj is None:
            return self
        if self.fget is None:
            raise AttributeError
        return self.fget(obj)

    def __set__(self, obj, value):
        print("in __set__")
        if self.fset is None:
            raise AttributeError
        self.fset(obj, value)

    def __delete__(self, obj):
        print("in __delete__")
        if self.fdel is None:
            raise AttributeError
        self.fdel(obj)

    def getter(self, fget):
        print("in getter")
        return type(self)(fget, self.fset, self.fdel, self.__doc__)

    def setter(self, fset):
        print("in setter")
        return type(self)(self.fget, fset, self.fdel, self.__doc__)

    def deleter(self, fdel):
        print("in deleter")
        return type(self)(self.fget, self.fset, fdel, self.__doc__)

ᆐ�6ݸWXGHQW�ᔄ҅౯ժԞፘଫද౮ইӥ

class Student:
    def __init__(self, name):
        self.name = name

    # ٌਫํݝᬯ᯾දݒ
    @TestProperty
    def math(self):
        return self._math

    @math.setter



    def math(self, value):
        if 0 <= value <= 100:
            self._math = value
        else:
            raise ValueError("Valid value must be in [0, 100]")

ԅԧੱᰁᦏ֦ԾኞӞᅩወజ҅౯ᬯ᯾؉ӷᅩ᧔กғ

��� ֵአ TestProperty ᤰ҅᷶ݸ math �ӧٚฎӞӻڍහ҅ᘒฎ TestProperty �ᔄጱӞӻਫ
̶ֺಅզᒫԫӻPDWKڍහݢզֵአ� math.setter �ᤰ҅᷶ᨶฎ᧣አ
TestProperty.setter �ԾኞӞӻෛጱ� TestProperty �ਫֺᩙ꧊ᕳᒫԫӻ math ̶

��� ᒫӞӻ� math �ᒫԫӻ� math �ฎӷӻӧݶ� TestProperty �ਫ̶ֺ֕՜ժ᮷ંԭݶӞӻ
ൈᬿᒧᔄҁ7HVW3URSHUW\҂҅୮�PDWK�ԭᩙ꧊҅੪տᬰف� TestProperty.__set__
҅୮PDWK�ᬰᤈݐ꧊᯾҅੪տᬰف� TestProperty.__get__ ̶՚ᕡӞ፡ٌ҅ਫ๋ᕣᦢᳯ
ጱᬮฎ6WXGHQWਫֺጱ� _math �ં̶

᧔ԧᬯԍग़҅ᬮฎᬩᤈӞӥ҅ๅےፗᥡӞᅩ̶

# ᬩᤈ҅ݸտፗളܦᬯӞᤈ҅ᬯฎࣁਫֺ۸ TestProperty ଚᩙ꧊ᕳᒫԫӻmath
in setter
>>>
>>> s1.math = 90
in __set__
>>> s1.math
in __get__
90

ԭզӤቘᥴ� property �ጱᬩᤈܻቘํࢯᵙጱݶ҅᧗ۓ݇ᆙ౯Ӥᶎٟጱӷᅩ᧔ก̶ইํٌ
՜ወᳯ҅ݢզےஙמӨ౯ᬰᤈറᦎ̶

चԭൈᬿᒧই֜ਫሿstaticmethod 

᧔ਠԧ� property �҅ᬯ᯾ٚᦖᦖ� @classmethod �� @staticmethod �ጱਫሿܻቘ̶

౯ᬯ᯾ਧԎԧӞӻᔄ҅አԧӷᐿොୗਫሿᶉாොဩ̶



class Test:
    @staticmethod
    def myfunc():
        print("hello")

# Ӥӥӷᐿٟဩᒵհ

class Test:
    def myfunc():
        print("hello")
    # ᯿ᅩғᬯ੪ฎൈᬿᒧጱ֛ሿ
    myfunc = staticmethod(myfunc)

ᬯӷᐿٟဩฎᒵհጱ҅੪অࣁ؟� property �Ӟٌ҅ਫզӥӷᐿٟဩԞฎᒵհጱ̶

@TestProperty
def math(self):
    return self._math
  
math = TestProperty(fget=math)

ᦾ᷌ᬮฎکࢧ� staticmethod �ᬯᬟ̶މ

ኧӤᶎጱဳ᯽҅ݢզ፡ڊ� staticmethod �ٌਫ੪ፘ୮ԭӞӻൈᬿᒧᔄ҅ᘒ myfunc ౮ݒڰྌࣁ�
ԧӞӻൈᬿᒧ̶ىԭ� staticmethod �ጱਫሿ֦҅ݢզ݇ᆙӥᶎᬯྦྷ౯ᛔ૩ٟጱդᎱ҅ےզቘ
ᥴ̶

᧣አᬯӻොဩݢզᎣ᭲҅ྯ᧣አӞེ҅ਙ᮷տᕪᬦൈᬿᒧᔄጱ� __get__ �̶



>>> Test.myfunc()
in staticmethod __get__
hello
>>> Test().myfunc()
in staticmethod __get__
hello

चԭൈᬿᒧই֜ਫሿclassmethod 

�ጱݶ classmethod �ԞฎӞ̶

class classmethod(object):
    def __init__(self, f):
        self.f = f

    def __get__(self, instance, owner=None):
        print("in classmethod __get__")
        
        def newfunc(*args):
            return self.f(owner, *args)
        return newfunc

class Test:
    def myfunc(cls):
        print("hello")
        
    # ᯿ᅩғᬯ੪ฎൈᬿᒧጱ֛ሿ
    myfunc = classmethod(myfunc)

ḵᦤᕮຎইӥ

>>> Test.myfunc()
in classmethod __get__
hello
>>> Test().myfunc()
in classmethod __get__
hello

ᦖਠԧ� property ̵ staticmethod  classmethod �Ө�ൈᬿᒧጱىᔮ̶౯మ֦ଫᧆൈᬿᒧ
WKRQ�ӾጱଫአํԧๅႮጱቘᥴ̶ԭ�VXSHU�ጱਫሿܻቘ҅੪Իኧ֦ᛔ૩ਠ౮̶\�3ࣁ

ಅํਫֺوՁൈᬿᒧ 



ᝑᥝݳቘֵአൈᬿᒧ҅ڥአൈᬿᒧᕳ౯ժଃጱᖫᎱӤጱํ̶ڥӞӻࣗ҅ᵱᥝဳ҅ྲইӥᶎ
ᬯӻ6WXGHQW౯ժဌํਧԎ᭜ڍහ

class Score:
    def __init__(self, default=0):
        self._value = default

    def __get__(self, instance, owner):
        return self._value

    def __set__(self, instance, value):
        if 0 <= value <= 100:
            self._value = value
        else:
            raise ValueError

class Student:
    math = Score(0)
    chinese = Score(0)
    english = Score(0)

    def __repr__(self):
        return "<Student math:{}, chinese:{}, english:{}>".format(self.math, se
lf.chinese, self.english)

፡ӞӥտڊሿՋԍጱᳯ᷌҅VWG��ᆐوՁԧVWG��ጱં꧊҅ࢩԅਙᤩ୮౮ԧӞӻᔄݒᰁԧ҅ᘒ
ྯӻਫֺ᮷ဌํᛔ૩ጱਫֺݒᰁ҅ᛔᆐᦢᳯጱฎݶӞӻݒᰁ̶ᬯฎஉᵙᬡک౯ժֵአൈᬿᒧጱ
ᤙ̶ڡ

>>> std1 = Student()
>>> std1
<Student math:0, chinese:0, english:0>
>>> std1.math = 85
>>> std1
<Student math:85, chinese:0, english:0>
>>> std2 = Student()
>>> std2 # std2 ᆐوՁԧstd1 ጱં꧊
<Student math:85, chinese:0, english:0>
>>> std2.math = 100
>>> std1 # std2 Ԟտදݒstd1 ጱં꧊
<Student math:100, chinese:0, english:0>



ᘒྋᏟጱ؉ဩଫᧆฎ҅ಅํጱਫֺහഝંݝԭᧆਫֺҁ᭗ᬦਫֺڡত۸փف҂ٍ֛ٟ҅ဩݢ
݇ᘍӤӞᜓ̶

with �ᬯӻىᲫਁ҅ԭྯӞԟ3\WKRQጱՈ҅᮷ӧտᴲኞ̶

֢ጱپ҅ײԒಅํጱՈ᮷տᦏ౯ժᥝአ� with open �҅ᬯ੪ฎӞӻӤӥᓕቘጱֺ
ৼ̶֦Ӟਧ૪ᕪፘ୮ᆧఀԧ҅౯੪ӧٚଳᦾԧ̶

with open('test.txt') as f:
    print f.readlines()

what context managerҘ 

चဩ

with EXPR as VAR:
    BLOCK

ӻ༷ஷپቘႴض

1. Ӥӥᤒᬡୗғwith open('test.txt') as f:
2. Ӥӥᓕቘғopen('test.txt')
3. f ӧฎӤӥᓕቘ҅ଫᧆฎᩒრ̶

how context managerҘ 

ᥝᛔ૩ਫሿᬯӞӻӤӥᓕቘ҅ᥝضᎣ᭲Ӥӥᓕቘܐᦓ̶

ᓌܔᅩ᧔҅੪ฎࣁӞӻᔄ᯾҅ਫሿԧ __enter__  __exit__ ጱොဩ҅ᬯӻᔄጱਫֺ੪ฎӞӻ
Ӥӥᓕቘ̶

ֺইᬯӻᐏֺғ

4.3 ᔜ᭗Ӥӥᓕቘ 



class Resource():
    def __enter__(self):
        print('===connect to resource===')
        return self
    def __exit__(self, exc_type, exc_val, exc_tb):
        print('===close resource connection===')
        
    def operate(self):
        print('===in operation===')
        
with Resource() as res:
    res.operate()

౯ժಗᤈӞӥ҅᭗ᬦ෭பጱܦᶲଧ̶ݢզᎣٌ᭲ಗᤈᬦᑕ̶

===connect to resource===
===in operation===
===close resource connection===

ᬯӻᐏֺݢզஉกดጱ፡ࣁ҅ڊᖫٟդᎱ҅ݢզਖ਼ᩒრጱᬳളᘏ឴ݐනࣁ __enter__
Ӿ҅ᘒਖ਼ᩒრጱىᳮٟࣁ __exit__ �Ӿ̶

why context managerҘ 

ԟग़ᳯᛔ૩پӻԅՋԍِ҅౮ӞԶᕡᜓጱᘍ҅ํۗԭےႮᎣᦩᅩጱቘᥴ̶

ԅՋԍᥝֵአӤӥᓕቘҘ

̶ىWKRQ�ጱսᵝᷚ໒ํ\�3౯፡҅ᬯࣁ

��� �᯽න҂ᩒრ҅ইկ̵֢හഝପᬳളҔݐୌ�឴ڠսᵝጱොୗ֢҅ҁےզզӞᐿๅݢ
��� սᵝጱොୗ॒҅ቘଉҔےզզӞᐿๅݢ

ᒫӞᐿ҅౯ժӤᶎ૪ᕪզᩒრጱᬳളԅֺᦖᬦԧ̶

ᘒᒫԫᐿ҅տᤩय़ग़හՈಅኼ̶ᬯ᯾տ᯿ᅩᦖӞӥ̶

य़ਹ᮷Ꭳ॒᭲҅ቘଉ҅᭗ଉ᮷ฎֵአ� try...execept.. �ഔ឴॒ቘጱ̶ᬯ؉Ӟӻӧঅጱࣈ
ොฎ҅ࣁդᎱጱԆ᭦ᬋ᯾҅տํय़ᰁጱଉ॒ቘդቘ҅ᬯտஉय़ጱߥ౯ժጱݢ̶

অӞᅩጱ؉ဩޫ҅ݢզֵአ� with �ਖ਼ଉጱ॒ቘᵌᡐ̶᩸

ՖᆐฎզӤᶎጱդᎱԅֺ҅౯ժਖ਼ 1/0 �ᬯӻ ӞਧտಲڊଉጱդᎱ �ࣁٟ operate �᯾



class Resource():
    def __enter__(self):
        print('===connect to resource===')
        return self

    def __exit__(self, exc_type, exc_val, exc_tb):
        print('===close resource connection===')
        return True

    def operate(self):
        1/0

with Resource() as res:
    res.operate()

ᬩᤈӞӥ҅చ॰ݎࣈሿ҅ᆐӧտಸᲙ̶

ᬯ੪ฎӤӥᓕቘܐᦓጱӞӻ୩य़ԏ॒҅ଉݢզࣁ __exit__ �ᬰᤈഔ឴ଚኧ֦ᛔ૩٬ਧই॒֜
ቘ҅ฎಲޫڊᬮฎࣁᬯ᯾੪ᥴ٬ԧ̶ࣁ __exit__ �᯾ᬬࢧ� True ҁဌํUHWXUQ�੪ἕᦊԅ�UHWXUQ
)DOVH҂҅੪ፘ୮ԭޞᦫ�3\WKRQᥴ᯽҅ᬯӻଉ౯ժ૪ᕪഔ឴ԧ҅ӧᵱᥝٚஃक़ಲԧ̶

ٟ�ࣁ __exit__ හ҅ᵱᥝဳጱԪ҅ਙᶳᥝํᬯӣӻ݇හғڍ�

H[FBW\SHғଉᔄࣳ
H[FBYDOғଉ꧊
H[FBWEғଉጱᲙמ௳

୮Ԇ᭦ᬋդᎱဌํಸଉ҅ᬯӣӻ݇හਖ਼᮷ԅ1RQH̶

how contextlib? 

ฎᥝਫሿӞӻᓌݝԧӞӻᔄ̶ইຎٟܩ҅ฎԅԧୌӞӻӤӥᓕቘݝӤᶎጱֺৼӾ҅౯ժࣁ
զਫሿӤӥݢහ੪ڍӞӻٟݝ౯ժ੪మ҅ইຎ҅ײᅩᬦԭᔺ̶ᬯํعᚆٟ҅Ӟӻᔄ๚ۑጱܔ
ᓕቘ੪অԧ̶

ᬯӻᅩ3\WKRQ੪మکԧ̶ਙᕳ౯ժ׀ԧӞӻᤰ᷶ݝ֦҅ᥝೲᆙਙጱդᎱܐᦓਫሿڍහٖ
҅੪ݢզਖ਼ᬯӻڍහݒ౮ӞӻӤӥᓕቘ̶

౯ժೲᆙ�FRQWH[WOLE�ጱܐᦓᛔ૩ਫሿӞӻկҁZLWK�RSHQ҂ጱӤӥᓕቘ̶

import contextlib

@contextlib.contextmanager
def open_func(file_name):



    # __enter__ොဩ
    print('open file:', file_name, 'in __enter__')
    file_handler = open(file_name, 'r')
    
    # ̓᯿ᅩ̈́ғyield
    yield file_handler

    # __exit__ොဩ
    print('close file:', file_name, 'in __exit__')
    file_handler.close()
    return

with open_func('/Users/MING/mytest.txt') as file_in:
    for line in file_in:
        print(line)

ጱդᎱ҅੪ፘ୮ԭڹҁଃํ\LHOG҂҅ᘒ\LHOGԏහ᯾҅ᶳฎӞӻኞ౮ڍᤩᤰ᷶ࣁ __enter__
᯾ጱ̶ٖ\LHOG�ԏݸጱդᎱ҅੪ፘ୮ԭ __exit__ �᯾ጱ̶ٖ

ӤᶎᬯྦྷդᎱݝᚆਫሿӤӥᓕቘጱᒫӞӻፓጱҁᓕቘᩒრ҂҅ଚӧᚆਫሿᒫԫӻፓጱҁ॒ቘ
ଉ҂̶

ইຎᥝ॒ቘଉ҅ݢզද౮ӥᶎᬯӻৼ̶

import contextlib

@contextlib.contextmanager
def open_func(file_name):
    # __enter__ොဩ
    print('open file:', file_name, 'in __enter__')
    file_handler = open(file_name, 'r')

    try:
        yield file_handler
    except Exception as exc:
        # deal with exception
        print('the exception was thrown')
    finally:
        print('close file:', file_name, 'in __exit__')
        file_handler.close()

        return

with open_func('/Users/MING/mytest.txt') as file_in:
    for line in file_in:



        1/0
        print(line)

অݝ؟ᥝᦖکӤӥᓕቘ҅य़ग़හՈ᮷տ᧨کկᬯӻᕪَጱֺৼ̶

֕ฎࣁਫᴬݎӾ҅ݢզֵአکӤӥᓕቘጱֺৼԞӧ̶౯ᬯᬟԈӻ౯ᛔ૩ጱֺৼ̶

ளᆙࣈୌӞӻԁկ४҅ਂනᬯӻڠضୌளᆙ҅ᵱᥝڠ2SHQ6WDFNӾ҅ᕳӞӻᡦࣁ
ᴻᬯӻԁፓ୯̶ڢݸODQFH̶ᆐ*کӤփ؟ਖ਼ᬯӻ᳒ٚ҅ݸୌਠ౮ڠ؟ளᆙ᳒ࣈکᒵ҅؟᳒

ᬯྦྷդᎱጱԆ᭦ᬋฎ ୌளᆙڠ ҅ᘒ ୌԁፓ୯ڠ ҅ંԭڹᗝկ҅ ᴻԁፓ୯ڢ ҅ฎතੲૡ
̶֢

ᡱᆐդᎱᰁஉ҅᭦ᬋԞӧ॔҅֕ฎŉ ᴻԁፓ୯ڢٚݸୌԁፓ୯ֵ҅አਠڠ Ŋᬯӻۑᚆ҅ࣁӞӻ
ᶱፓӾஉग़ࣈො᮷ᵱᥝአ҅کইຎݢզਖ਼ᬯྦྷ᭦ᬋ॒ቘٟ౮Ӟӻૡٍڍහ֢ԅӞӻӤӥᓕቘ
ᮎդᎱጱ॔አሲԞय़य़ṛ̶҅

դᎱฎᬯጱ

ᕮֵ᩸҅አӤӥᓕቘํӣӻঅ॒ғ

��� ṛդᎱጱ॔አሲҔ
��� ṛդᎱጱսᵝଶҔ



��� ṛդᎱጱݢҔ

୮౯ժᥝٟӞӻ્ॺጱӤӥᓕቘ҅ݢᚆտᬯٟ

import contextlib

@contextlib.contextmanager
def test_context(name):
    print('enter, my name is {}'.format(name))

    yield

    print('exit, my name is {}'.format(name))

with test_context('aaa'):
    with test_context('bbb'):
        print('========== in main ============')

ᬌڊᕮຎইӥ

enter, my name is aaa
enter, my name is bbb
========== in main ============
exit, my name is bbb
exit, my name is aaa

ᴻྌԏक़֦҅ݢᎣ᭲҅ᬮํݚӞᐿ્ॺٟဩ

with test_context('aaa'), test_context('bbb'):
    print('========== in main ============')

ᒫԲᒍғṹဩݎದૣ 

5.1 ્ॺӤӥᓕቘጱݚᔄٟဩ 



౯ժᕪଉտইӥᬯᐿ્ॺጱ�IRU�ሾդᎱ

list1 = range(1,3)
list2 = range(4,6)
list3 = range(7,9)
for item1 in list1:
    for item2 in list2:
        for item3 in list3:
              print(item1+item2+item3)

ᬯ᯾ՐՐฎӣӻ�IRU�ሾ҅ࣁਫᴬᖫᎱӾ҅ํݢᚆտํๅ੶̶

ᬯጱդᎱ҅ݢᶋଉጱ૧҅உग़Ոӧమᬯԍٟ݈҅ݢဌํๅঅጱٟဩ̶

ᬯ᯾ՕᕨӞᐿ౯ଉአጱٟဩֵ҅አ�LWHUWRROV�ᬯӻପਫሿๅսᵝฃጱդᎱ̶

from itertools import product
list1 = range(1,3)
list2 = range(4,6)
list3 = range(7,9)
for item1,item2,item3 in product(list1, list2, list3):
    print(item1+item2+item3)

ᬌڊইӥ

$ python demo.py
12
13
13
14
13
14
14
15

5.2 ਖ਼્ॺ for ሾٟ౮ܔᤈ 



ইຎᦏ֦ࣁӧۗ�ZKLOH�ֵ҅ݝአ�IRU�ٟӞӻྒሾҘ

֦տٟހҘ

ইຎ֦ᬮ᧔ᓌݢ֦҅ܔզᛔ૩ᦶӞӥ̶

���

ইຎ֦ᦶ҅ݸՖᆐٟӧڊ҅ᮎ౯ᕳڊᛔ૩ጱ؉ဩ̶

for i in iter(int, 1):pass

ฎӧฎ؞ԧҘLWHU�ᬮํᬯᐿአဩҘᬯԅࠨฎӻྒሾҘ

ᩒා̶ىፘکᚆತӧݢԭᬯӻᳯ֦᷌҅ইຎ፡Ӿᗑᒊ҅ى

ᬮঅ֦ݢզ᭗ᬦ�,'(�፡S\რᎱ᯾ጱဳ᯽ٖ҅Օᕨԧஉᧇᕡጱֵአොဩ̶

ܻLWHUํӷᐿֵአොဩ̶

᭗ଉ౯ժጱᦊᎣฎᒫӞᐿ҅ਖ਼Ӟӻڜᤒ۸ԅӞӻᬽդ̶

ᘒᒫԫᐿොဩ҅՜ളතӞӻ�FDOODEOH҅ӞӻVHQWLQHO�݇හ̶ᒫӞӻտӞፗᬩᤈ҅
ፗکਙᬬࢧ�VHQWLQHO�꧊ᕮ̶

ᮎ int �ޫҘ

ᬯ݈ฎӞӻᎣᦩᅩ҅LQW�ฎӞӻٖୌොဩ̶᭗ᬦ፡ဳ᯽҅ݢզ፡ڊਙฎํἕᦊ꧊�ጱ̶֦ݢզࣁ
FRQVROH�ཛྷୗӥᬌف� int() �፡፡ฎӧฎᬬ̶�ࢧ

ኧԭLQW���ᬱᬬ҅�ࢧᬱᬬࢧӧԧ�҅ಅզᬯӻ�IRU�ሾտဌํᕣᅩ̶Ӟፗᬩᤈӥ̶݄

 ᤈਫሿ for ྒሾইٟ֜Ҙܔ 5.3



୮֦॒ࣁቘଉ҅ኧԭ॒ቘӧ୮ᘏٌ՜ᳯེ᷌҅ٚಲݚڊӞӻଉ҅ஃक़ಲڊጱଉԞտ
൭ଃܻতጱଉמ௳̶

੪؟ᬯৼ̶

try:
    print(1 / 0)
except Exception as exc:
    raise RuntimeError("Something bad happened")

ᬌݢڊզ፡کӷӻଉמ௳

Traceback (most recent call last):
  File "demo.py", line 2, in <module>
    print(1 / 0)
ZeroDivisionError: division by zero

During handling of the above exception, another exception occurred:

Traceback (most recent call last):
  File "demo.py", line 4, in <module>
    raise RuntimeError("Something bad happened")
RuntimeError: Something bad happened

ইຎࣁଉ॒ቘᑕଧ�ƉQDOO\�ࣘӾݎଉ҅ἕᦊఘ٭ӥ҅ଉګտᵌୗૡ֢տਖ਼ڹضጱଉ
ᴫےԅෛଉጱ� __context__ ં̶ᬯ੪ฎ�3\WKRQ�ἕᦊސጱᛔۖىᘶଉӤӥ̶

ইຎ֦మᛔ૩ഴګᬯӻӤӥ҅ݢզےӻ�IURPى�Ძਁҁ from �ဩտํӻᴴ҅ګ੪ฎᒫԫӻᤒ
ᬡୗᶳฎݚӞӻଉᔄਫ̶ֺ҂҅ᤒก֦ጱෛଉฎፗളኧߺӻଉ᩸ጱ̶

try:
    print(1 / 0)
except Exception as exc:

5.4 ই֜ىᳮଉᛔۖىᘶӤӥҘ 



    raise RuntimeError("Something bad happened") from exc

ᬌڊইӥ

Traceback (most recent call last):
  File "demo.py", line 2, in <module>
    print(1 / 0)
ZeroDivisionError: division by zero

The above exception was the direct cause of the following exception:

Traceback (most recent call last):
  File "demo.py", line 4, in <module>
    raise RuntimeError("Something bad happened") from exc
RuntimeError: Something bad happened

୮ᆐ֦҅Ԟݢզ᭗ᬦ with_traceback() ොဩԅଉᦡᗝӤӥ __context__ ં҅ᬯԞᚆࣁ
traceback ๅঅጱดᐏଉמ௳̶

try:
    print(1 / 0)
except Exception as exc:
    raise RuntimeError("bad thing").with_traceback(exc)

ဩޫҘېҘํՋԍګᘶଉӤӥጱىᳮᬯӻᛔۖىইຎ౯మବ҅ݸ๋

�զֵአݢ raise...from None ҅ӥᶎጱֺৼӤ፡҅૪ᕪဌํԧܻতଉ

$ cat demo.py
try:
    print(1 / 0)
except Exception as exc:
    raise RuntimeError("Something bad happened") from None
$
$ python demo.py
Traceback (most recent call last):
  File "demo.py", line 4, in <module>
    raise RuntimeError("Something bad happened") from None
RuntimeError: Something bad happened
(PythonCodingTime)



ᖨਂฎӞᐿਖ਼ਧᰁහഝےզ҅ਂכզ॓ᬨݸݳᖅ឴ݐᵱጱ॒ቘොୗ҅ےࣁளහഝ឴ݐጱ᭛
ଶ̶

හഝጱኞ౮ᬦᑕݢᚆᵱᥝᕪᬦᦇᓒ҅ᥢෆ҅ᬱᑕ឴ݐᒵ֢҅ইຎฎݶӞղහഝᵱᥝग़ֵེአ҅
ྯེ᮷᯿ෛኞ౮տय़य़ၵᩇᳵ̶ಅզ҅ইຎਖ਼ᦇᓒᘏᬱᑕ᧗ᒵ֢឴ጱහഝᖨਂӥ҅
տےளݸᖅጱහഝ឴ݐᵱ̶

ԅԧਫሿᬯӻᵱ҅3\WKRQ�������Ӿᕳ౯ժ׀ԧӞӻݢ҅ګզஉොጱਫሿ҅ᘒӧᵱᥝ֦݄
ٟᬯጱ᭦ᬋդᎱ̶

ᬯӻګਫሿԭ�IXQFWRRO�ཛྷࣘӾጱ�OUXBFDFKH�ᤰ̶᷶

@functools.lru_cache(maxsize=None, typed=False)

݇හᥴғ

PD[VL]Hғ๋ग़ݢզᖨਂग़ӻྌڍහጱ᧣አᕮຎ҅ইຎԅ1RQH҅ڞ෫ᴴ҅ګᦡᗝԅ���ጱ
҅ᚆ๋֯
W\SHGғᝑԅ�7UXH҅ڞӧ݇ݶහᔄࣳጱ᧣አਖ਼ڦړᖨਂ̶

Ԉӻֺৼ

from functools import lru_cache

@lru_cache(None)
def add(x, y):
    print("calculating: %s + %s" % (x, y))
    return x + y

print(add(1, 2))
print(add(1, 2))
print(add(2, 3))

ᬌڊইӥ҅ݢզ፡کᒫԫེ᧣አଚဌํ፥ྋጱಗᤈڍහ֛҅ᘒฎፗളᬬࢧᖨਂ᯾ጱᕮຎ

5.5 ᛔଃጱᖨਂګӧአጮӧአ 



calculating: 1 + 2
3
3
calculating: 2 + 3
5

ֵአ�ZLWK���RSHQݢ����զӞӻկӾݐහഝ҅ᬯฎಅํ�3\WKRQ�ݎᘏ᮷ᶋଉᆧఀጱ̶֢

֕ฎইຎֵ֦አӧ୮҅Ԟտଃஉय़ጱἋᅸ̶

ྲই୮ֵ֦አԧ�UHDGڍ�හٌ҅ਫ�3\WKRQ�տਖ਼կጱٖӞེጱق᮱ਂٖفӾ҅ইຎկํ
���ӻ*ኜᛗๅग़҅ᮎԍ֦ጱኪᚏ੪ᥝၾᘙጱٖਂᶋଉय̶़

# Ӟེݐ
with open("big_file.txt", "r") as fp:
    content = fp.read()

ԭᬯӻᳯ֦᷌҅Ԟᦜտమֵکአ�UHDGOLQH�݄؉Ӟӻኞ౮᭑ᤈᬬ̶ࢧ

def read_from_file(filename):
    with open(filename, "r") as fp:
        yield fp.readline()

᮱̶ٖقݐইຎᬯӻկٖ੪Ӟᤈޫ҅Ӟᤈ੪���ӻ*ٌ҅ਫ֦ᬮฎտӞེݢ

๋սᵝጱᥴ٬ොဩฎֵ҅ࣁአ�UHDG�ොဩ҅ਧྯེݝࢴݐਧय़ੜጱٖ҅ྲইӥᶎጱդᎱ
Ӿ҅ྯེݝݐ��NE�ᬬ̶ࢧ

def read_from_file(filename, block_size = 1024 * 8):
    with open(filename, "r") as fp:
        while True:
            chunk = fp.read(block_size)

5.6 ই֜ၞୗݐහG᩻य़կ 



            if not chunk:
                break

            yield chunk

ӤᶎጱդᎱ҅ۑᚆӤ૪ᕪဌํᳯ᷌ԧ҅֕ฎդᎱ፡᩸դᎱᬮฎํԶᛎᙠ̶

զս۸ӞӥդᎱݢහڍ��LWHU�හڍ؇ۗ

from functools import partial

def read_from_file(filename, block_size = 1024 * 8):
    with open(filename, "r") as fp:
        for chunk in iter(partial(fp.read, block_size), ""):
            yield chunk

Ძਁฎ�GHIHUֺ҅ইӥᶎጱᐏֺى҅ګRODQJ�ӾํӞᐿ᬴᧣አጱ*�ࣁ

import "fmt"

func myfunc() {
    fmt.Println("B")
}

func main() {
    defer myfunc()
    fmt.Println("A")
}

ᬌڊইӥ҅P\IXQF�ጱ᧣አտڍࣁහᬬڹࢧӞྍਠ౮ֵ֦҅ܨਖ਼�P\IXQF�ጱ᧣አٟڍࣁහጱᒫӞ
ᤈ҅ᬯ੪ฎ᬴᧣አ̶

A

5.7 ਫሿᔄ֒ defer ጱ᬴᧣አ 



B

ᮎԍ�3ࣁ\WKRQ�ӾํވᬯᐿޫګҘ

୮ᆐԞํ҅ݝӧᬦଚဌํ�*RODQJ�ᬯᐿᓌ̶

ᬯᐿපຎک�ᬡզֵአ�Ӥӥᓕቘݢ�WKRQ\�3ࣁ

import contextlib

def callback():
    print('B')

with contextlib.ExitStack() as stack:
    stack.callback(callback)
    print('A')

ᬌڊইӥ

A
B

ᦇᓒӞӻڍහጱᬩᤈᳵ֦҅ݢᚆտᬯৼ؉

import time

start = time.time()

# run the function

end = time.time()
print(end-start)

5.8 ই֜ள᭛ᦇᓒڍහᬩᤈᳵ 



֦፡፡֦ԅԧᦇᓒڍහᬩᤈᳵٟ҅ԧپᤈդᎱԧ̶

ํဌํӞᐿොဩݢզๅොጱᦇᓒᬯӻᬩᤈᳵޫҘ

ํ̶

ํӞӻٖᗝཛྷࣘݞ�WLPHLW

ֵአਙ҅ݝአӞᤈդᎱݢܨ

import time
import timeit

def run_sleep(second):
    print(second)
    time.sleep(second)

አᬯӞᤈݝ #
print(timeit.timeit(lambda :run_sleep(2), number=5))

ᬩᤈᕮຎইӥ

2
2
2
2
2
10.020059824

ᦡ֦ํӞӻᚕ҅տಗᤈӞԶձྲ҅ۓই᧔ᵞᗭ଼؋ఘ٭ጱ༄ັ̶

༄ັਠ౮҅ݸտݱ๐ۓጱጱ଼؋ᇫ٭զ�-621�ਁᒧԀጱ୵ୗکܦຽٵᬌ̶ڊ

5.9 ᯿ਧݻຽٵᬌکڊ෭ப 



ইຎդᎱํᳯ᷌҅ᛘଉ॒ቘӧ᪃๋҅ᕣ༄ັ०ᨳ҅ฎஉํݢᚆਖ਼ӞԶᲙଉᬌکڊຽٵ
ᲙຽٵᬌڊӤ̶

ኧԭ๋ڡᕅਧጱᚕᬬࢧොୗฎզ�-621�ጱ໒ୗᬌ҅ڊྌ֦ጱᚕܩᬌݱڊᐿᲙଉ҅ଉ
᧣አොԞ෫ဩᥴຉ̶

ই֜عᬯᐿఘ٭ጱݎኞޫҘ

౯ժݢզᬯ؉֦҅ጱຽٵᲙᬌکڊ෭பկӾ̶

import contextlib

log_file="/var/log/you.log"

def you_task():
    pass

@contextlib.contextmanager
def close_stdout():
    raw_stdout = sys.stdout
    file = open(log_file, 'a+')
    sys.stdout = file

    yield

    sys.stdout = raw_stdout
    file.close()
    
with close_stdout():
    you_task()

୮֦ٟࣁӞӻᑕଧ๋҅ڡጱᑕଧӞਧ᭬کӧᵭᵭවවጱᲙ҅ᬯײ੪عӧԧ᧣ᦶӞူ̶

ইຎ֦౯Ӟ҅ԟబֵአ�SGE�ᬰᤈ᧣ᦶጱᦾ҅Ӟਧํಅ֛տ҅᭗ଉ౯ժ᮷ᥝض�
pdb.set_trace() �݄ധ҅ᦏᑕଧ᭗෫ᴥ҅ፗکਙଉಲڊ̶

5.10 ள᭛ਧ֖Კᬰف᧣ᦶཛྷୗ 



�فଉጱ֖ᗝ҅ළڊಲکአ�YLP�᪡ֵٚ҅ݸሿଉڊ import pdb;pdb.set_trace() �҅ᆐݸ
Ӥጱᮎᤈ�SGE�ጱդᎱ̶ےധ౯ժ݄ٚݸදդᎱץᳯ᷌ଚکᦶཛྷୗ҅ತ᧣فᬩᤈ҅ᬰکٚ

ইྌ॔ݍᬯӞӻᬦᑕ҅ፗݸ๋کᑕଧဌํଉ̶

֦ଫᧆᚆड़ఽکݑᬯӻᬦᑕํग़ᔺᲁ҅եՈૄმ̶

ളӥՕᕨӞᐿ҅ݢզᦏ֦ӧᵱᥝץදრդᎱ҅੪ݢզࣁଉಲڊ҅ள᭛ڔഘک᧣ᦶཛྷୗ҅ᬰ
ഭັᳯ̶᷌͂࣋ሿݎໜ́�ف

ොဩஉᓌݝ҅ܔᵱᥝ֦ࣁಗᤈᚕ҅فے� -i �݇ᘍ

ইຎ֦ጱᑕଧဌํձ֜ᳯ᷌҅ےӤ� -i տํՋԍӧӞޫҘ݈ݸ�

ӥݢࢶզ፡҅ڊᑕଧಗᤈਠ౮ݸտᛔۖᬰف�FRQVROH�Իཛྷୗ̶



ֵአ�DWH[LW�ᬯӻٖᗝཛྷࣘ҅ݢզஉොጱဳٙᭅڍڊහ̶

ӧᓕ֦ߺࣁӻࣈොᛘᑕଧૄმ҅᮷տಗᤈᮎԶ֦ဳٙᬦጱڍහ̶

ᐏֺইӥ

 ಗᤈդᎱጱದૣڹڊᑕଧᭅࣁ 5.11



ইຎ clean() ᘒฎፗള᧣አ҅զӧአᤰ᷶ݢහํ݇හ҅ᮎԍ֦ڍ
atexit.register(clean_1, ݇හ1, ݇හ2, ݇හ3='xxx') ̶

ଚӬਙஉ҅զ॒ቘᬯᐿᵱ҅֕ᙗਧྲӤӧֵአ�DWH[LW�սᵝ҅ොݢᚆ֦ํٌ՜ොဩݢ
ฃಘ̶

֕ฎֵአ�DWH[LW�ՖᆐํӞԶੴᴴ҅ྲইғ

ইຎᑕଧฎᤩ֦ဌํ॒ቘᬦጱᔮᕹݩמྒጱ҅ᮎԍဳٙጱڍහ෫ဩྋଉಗᤈ̶
ইຎݎኞԧӸ᯿ጱ�3\WKRQ�ٖ᮱Კ֦҅ဳٙጱڍහ෫ဩྋଉಗᤈ̶
ইຎ֦ಋۖ᧣አԧ os._exit() ֦҅ဳٙጱڍහ෫ဩྋଉಗᤈ̶

᭖҅ݩᡱᆐฎӻஉӧ᩸፲ጱᒧ�3ࣁ֕҅ݩ\WKRQ�ӾԞํ՜ጱአྎԏ̶ࣈ

ᒫӞӻአဩ

ᕟጱ۸ز

[root@localhost ~]# cat demo.py 
def func():
    return "ok",

print(func())
[root@localhost ~]# python3 demo.py 
('ok',)

ᒫԫӻአဩU

SULQW�ጱݐၾഘᤈ

[root@localhost ~]# cat demo.py 
for i in range(3):
    print i
[root@localhost ~]# 
[root@localhost ~]# python demo.py 
0
1
2
[root@localhost ~]# 
[root@localhost ~]# vim demo.py 
[root@localhost ~]# 

5.12 ᭖ݩԞํਙጱᇿᇙአဩ 



[root@localhost ~]# cat demo.py 
for i in range(3):
    print i,
[root@localhost ~]# 
[root@localhost ~]# python demo.py 
0 1 2
[root@localhost ~]#

ັ፡ڍහጱრդᎱ҅౯ժ᭗ଉտֵአ�,'(�ਠ౮̶

ྲই�3ࣁ\&KDUP�Ӿ֦҅ݢզ�&WUO���Ἤຽᅩڋ�ᬰڍفහጱრդᎱ̶

ᮎইຎဌํ�,'(�ޫҘ

୮౯ժమֵአӞӻڍහ҅ই֜Ꭳ᭲ᬯӻڍහᵱᥝളතߺԶ݇හޫҘ

୮౯ժֵࣁአڍහڊሿᳯ᷌ጱ҅ײই֜᭗ᬦᴅრդᎱഭັᳯ᷌ಅޫࣁҘ

ᬯ҅ײ౯ժݢզֵአ�LQVSHFW�դ๊�,'(�ଆ֦ۗਠ౮ᬯԶԪ

# demo.py
import inspect

def add(x, y):
    return x + y

print("===================")
print(inspect.getsource(add))

ᬩᤈᕮຎইӥ

$ python demo.py
===================
def add(x, y):

5.13 ই֜ࣁᬩᤈᇫாັ፡რդᎱҘ 



    return x + y

ԅԧعኧԭӞԶᗑᕶᒵٌ՜ӧݢഴࢩᔰ҅ᘒ᩸ጱۑᚆᳯ̶᷌

ྲইݎࣁᭆ᧗҅տࢩԅᗑᕶᳯ᷌҅ᘒᛘ᧗᩻ጱᳯ̶᷌

ᬯᐿఘ٭ӥ҅౯ժஃஃտࣁդᎱӾفے᯿ᦶጱդᎱ҅դᎱӧᵙਫሿ҅֕ইٟ֜սᵝ̵ฃ
አ҅ฎ౯ժᥝᘍᡤጱᳯ̶᷌

ᬯ᯾ᥝᕳय़ਹՕᕨጱฎӞӻᒫӣොପ��� Tenacity �҅ਙਫሿԧپԒ౯ժݢզֵአکጱಅํ᯿ᦶ
ว҅ྲইғ࣋

��� ӥᬰᤈ᯿ᦶҘ٭Ջԍఘࣁ
��� ᯿ᦶޫེپ"
��� ᯿ᦶग़ԋݸᕮҘ
��� ྯེ᯿ᦶጱᳵᵍग़ᳩޫҘ
��� ᯿ᦶ०ᨳݸጱࢧ᧣Ҙ

ᥝਞᤰਙض҅�ڹአਙԏֵࣁ

$ pip install tenacity

๋चጱ᯿ᦶ

෫կ᯿ᦶ҅᯿ᦶԏᳵ෫ᳵᵍ

from tenacity import retry

@retry
def test_retry():
    print("ᒵஇ᯿ᦶ҅᯿ᦶ෫ᳵᵍಗᤈ...")
    raise Exception

test_retry()

5.14 ԅՈᎣጱ᯿ᦶګ 



෫կ᯿ᦶ҅֕ฎࣁ᯿ᦶԏڹᥝᒵஇ���ᑁ

from tenacity import retry, wait_fixed

@retry(wait=wait_fixed(2))
def test_retry():
    print("ᒵஇ᯿ᦶ...")
    raise Exception

test_retry()

ᦡᗝ؊ྊचկ

᯿ᦶ��ེݝ

from tenacity import retry, stop_after_attempt

@retry(stop=stop_after_attempt(7))
def test_retry():
    print("ᒵஇ᯿ᦶ...")
    raise Exception

test_retry()

᯿ᦶ����ᑁݸӧٚ᯿ᦶ

from tenacity import retry, stop_after_delay

@retry(stop=stop_after_delay(10))
def test_retry():
    print("ᒵஇ᯿ᦶ...")
    raise Exception

test_retry()

ᘏӤᶎӷӻկჿ᪃Ӟӻ੪ᕮ᯿ᦶ

from tenacity import retry, stop_after_delay, stop_after_attempt

@retry(stop=(stop_after_delay(10) | stop_after_attempt(7)))
def test_retry():



    print("ᒵஇ᯿ᦶ...")
    raise Exception

test_retry()

ᦡᗝ֜ᬰᤈ᯿ᦶ

ӥ҅ٚᬰᤈ᯿ᦶ٭ሿᇙਧᲙ�ଉҁྲই᧗᩻҂ጱఘڊࣁ

from requests import exceptions
from tenacity import retry, retry_if_exception_type

@retry(retry=retry_if_exception_type(exceptions.Timeout))
def test_retry():
    print("ᒵஇ᯿ᦶ...")
    raise exceptions.Timeout

test_retry()

ჿ᪃ᛔਧԎկ҅ٚᬰᤈ᯿ᦶ̶ࣁ

ইӥᐏֺ҅୮� test_retry ꧊ԅ�)DOVH�҅ٚᬰᤈ᯿ᦶࢧහᬬڍ�

from tenacity import retry, stop_after_attempt, retry_if_result

def is_false(value):
    return value is False

@retry(stop=stop_after_attempt(3),
       retry=retry_if_result(is_false))
def test_retry():
    return False

test_retry()

᯿ᦶݸᲙ᯿ෛಲڊ

୮ڊሿଉ҅ݸWHQDFLW\�տᬰᤈ᯿ᦶ҅ᝑ᯿ᦶݸᬮฎ०ᨳ҅ἕᦊఘ٭ӥ҅ஃӤಲڊጱଉտݒ౮
5HWU\(UURU҅ᘒӧฎ๋໑ጱ̶ܻࢩ

Ӟӻ݇හҁےզݢྌࢩ reraise=True ҂ֵ҅୮᯿ᦶ०ᨳ҅ݸஃक़ಲڊጱଉᬮฎܻጱᮎ
ӻ̶



from tenacity import retry, stop_after_attempt

@retry(stop=stop_after_attempt(7), reraise=True)
def test_retry():
    print("ᒵஇ᯿ᦶ...")
    raise Exception

test_retry()

ᦡᗝڍ᧣ࢧහ

୮๋ݸӞེ᯿ᦶ०ᨳݢ҅ݸզಗᤈӞӻڍ᧣ࢧහ

from tenacity import *

def return_last_value(retry_state):
    print("ಗᤈڍ᧣ࢧහ")
    return retry_state.outcome.result()  # ᤒᐏᬬڍܻࢧහጱᬬࢧ꧊

def is_false(value):
    return value is False

@retry(stop=stop_after_attempt(3),
       retry_error_callback=return_last_value,
       retry=retry_if_result(is_false))
def test_retry():
    print("ᒵஇ᯿ᦶӾ...")
    return False

print(test_retry())

ᬌڊইӥ

ᒵஇ᯿ᦶӾ...
ᒵஇ᯿ᦶӾ...
ᒵஇ᯿ᦶӾ...
ಗᤈڍ᧣ࢧහ
False



୮֦ࣁӤଚဌํ�URRW�ᴴ҅ই֜ਞᤰ�3\WKRQ�ጱᒫӣො۱ޫҘ

�զֵአݢ pip install --user pkg �ਖ਼֦ጱ۱ਞᤰ֦ࣁጱአಁሾहӾ҅ᧆአಁሾहӨقੴሾह
ଚӧ٫ᑱ҅ଚӬग़አಁԏᳵፘᵍᐶ҅ӧ̶ߥ

ੴሾहӾ๚ਞᤰ requestsقࣁ #
[root@localhost ~]$ pip list | grep requests
[root@localhost ~]$ su - wangbm

# ኧԭአಁሾहᖀಥᛔقੴሾह҅ᬯ᯾Ԟ๚ਞᤰ
[wangbm@localhost ~]$ pip list | grep requests
[wangbm@localhost ~]$ pip install --user requests
[wangbm@localhost ~]$ pip list | grep requests
requests (2.22.0)
[wangbm@localhost ~]$

#  Location ંݎݢሿ requests ݝਞᤰࣁ୮ڹአಁሾहӾ
[wangbm@localhost ~]$ pip show requests
---
Metadata-Version: 2.1
Name: requests
Version: 2.22.0
Summary: Python HTTP for Humans.
Home-page: http://python-requests.org
Author: Kenneth Reitz
Author-email: me@kennethreitz.org
Installer: pip
License: Apache 2.0
Location: /home/wangbm/.local/lib/python2.7/site-packages
[wangbm@localhost ~]$ exit
logout

# ᭅڊ wangbm አಁ҅ࣁ root አಁሾहӾݎሿ requests ๚ਞᤰ
[root@localhost ~]$ pip list | grep requests
[root@localhost ~]$

5.15 ᦏ౯ᆽӧ᯽ಋጱአಁሾह 



୮౯ժਁᒧԀᬰᤈۆړ҅Ӭۆړᒧฎ� \n ሿᬯӞӻᑼहғڊᚆտݢํ҅

>>> str = "a\nb\n"
>>> print(str)
a
b

>>> str.split('\n')
['a', 'b', '']
>>>

տݸ๋ࣁӞᤈग़ڊӞӻزᔰ҅ԅԧଫᬯᐿఘݢ֦҅٭զտग़ےӞྍ॒ቘ̶

֕౯మ᧔ጱฎ҅ਠ౮ဌํᥝ҅ԭᬯӻ࣋ว֦҅ݢզֵአ� splitlines

>>> str.splitlines()
['a', 'b']

սᵝޫҘ๋ک؉ଚӧᵙ҅֕ฎই֜ڜଧݍ

ጱ̶ݍ፡፡҅ྋଉฎই֜ض

๋ᓌܔጱොဩฎֵአڜᤒᛔଃጱUHYHUVH��ොဩ̶

>>> ml = [1,2,3,4,5]

5.16 ਁᒧԀጱۆړದૣ 
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>>> ml.reverse()
>>> ml
[5, 4, 3, 2, 1]

֕ইຎ֦ᥝ॒ቘጱฎਁᒧԀ҅UHYHUVH੪෫ᚆԅێԧ̶֦ݢզᦶਖ਼ٌ۸౮OLVW҅ٚUHYHUVH҅ᆐ
ଚ౮ӞᤈݳᶎӣᤈฎӧᚆݸҘᵱᥝᬯԍग़ᤈդᎱҁމ۸౮VWU̶݄҅ԞॡἋᅸԧٚݸ
ጱ҂҅Ӟᅩ᮷3\WKRQLF̶

mstr1 = 'abc'
ml1 = list(mstr1)
ml1.reverse()
mstr2 = str(ml1)

ԭਁᒧԀᬮํӞᐿᑖங॔Ӟᅩጱ҅ฎᛔਧԎ᭓୭ڍහਫሿ̶

def my_reverse(str):
    if str == "":
        return str
    else:
        return my_reverse(str[1:]) + str[0]

ᤒ҅ᓌፗ᭗̶ڜᇆ҅ӧᓕ֦ฎਁᒧԀ҅ᬮฎڔොୗֵ҅አݍᬯ᯾҅ՕᕨӞᐿ๋սᵝጱࣁ

>>> mstr = 'abc'
>>> ml = [1,2,3]
>>> mstr[::-1]
'cba'
>>> ml[::-1]
[3, 2, 1]

֢ᘏғሴᅦก҅ஙلמռ3̽ݩ\WKRQᖫᑕ̶̾طᇇ୭ӻՈಅํཻ҅ᬨړՁ҅Ր
አԭԟԻၞ҅֕ۯአ֢ࠟӱአ᭔҅ᬲᘏᑪ̶

5.18 ই֜ਖ਼ print ٖᬌکڊկ 



3\WKRQ���Ӿጱ�SULQW�֢ԅӞӻڍහ҅ኧԭݢզളතๅग़ጱ݇හ҅ಅզۑᚆݒԅๅے୩य̶़

ྲইՔॠᥝ᧔ጱֵአ�SULQW�ਖ਼֦ᥝܦጱٖ҅ᬌکڊ෭பկӾҁ֕ฎ౯ଚӧവគֵአਙ҂̶

>>> with open('test.log', mode='w') as f:
...     print('hello, python', file=f, flush=True)
>>> exit()

$ cat test.log
hello, python

Ӥᶎک᭓୭҅य़ਹ᮷Ꭳֵ᭲አ᭓୭ฎํᷚᴾጱ҅᭓୭ႮଶᬦႮฃᛘञጱფ̶ڊইຎ֦
ᬯਁᒧԀॡᳩֵࠩ҅አ᭓୭ොୗݍ҅੪տڊሿᳯ̶᷌

ᮎکବ҅ἕᦊ᭓୭ེහᴴګฎग़ޫҘ

>>> import sys
>>> sys.getrecursionlimit()
1000

०ප̶ܨڊදེහ҅ᭅץզᛔਧԎݢզັ҅୮ᆐԞݢ

>>> sys.setrecursionlimit(2000)
>>> sys.getrecursionlimit()
2000

5.19 දݒἕᦊ᭓୭ེහᴴګ 



LI�HOVH�አဩݢզ᧔๋चᏐጱဩᤒᬡୗԏӞ҅֕ฎՔॠӧฎᦖᬯӻጱ̶

LI�HOVH�૪ᅯय़ᤋ҅֕౯ፘמՖᆐํஉग़Ո᮷ӧ้ᥠᬦ�IRU�HOVH��WU\�HOVH�ጱአဩ̶ԅՋԍ᧔ਙ
้ᦏ౯ฝ१ࢩ҅ݻԅਙӧ؟�LI�HOVH�ᮎԍፗጮ҅ᶋἓܨጮ҅ᚏৼᕪଉᥝమӞӥᚆݍଫᬦդ
Ꮁெԍᩳ̶

����᧔᧔҅IRU�����HOVHض

def check_item(source_list, target):
    for item in source_list:
        if item == target:
            print("Exists!")
            break

    else:
        print("Does not exist")

ӥտᩳ�HOVH̶ฎሾᤩ�EUHDN҅ᬮฎဌํEUHDNҘ٭զᘍӞӥ҅Ջԍఘݢ֦҅ڹஃӥ፡ԏࣁ

ᕳپӻֺৼ֦֛҅տӞӥ̶

check_item(["apple", "huawei", "oppo"], "oppo")
# Exists!

check_item(["apple", "huawei", "oppo"], "vivo")
# Does not exist

ဌํᤩ�EUHDN�ጱᑕଧտྋଉᩳHOVHၞᑕ̶҅ڊզ፡ݢ

ٚ፡፡҅WU\�HOVH�አဩ̶

def test_try_else(attr1 = None):
    try:
        if attr1:
            pass
        else:
            raise
    except:
        print("Exception occurred...")

5.20 ᦏ֦ฝ१ݻጱ else አဩ 



    else:
        print("No Exception occurred...")

ଉ̶ڊӻֺৼ̶୮ӧփ݇හ҅੪ಲپݶ

test_try_else()
# Exception occurred...

test_try_else("ming")
# No Exception occurred...

ଉጱ҅տྋଉᩳHOVH̶ڊဌํ�WU\�᯾ᶎጱդᎱࣘဌํಲ҅ڊզ፡ݢ

ᕮӞӥ҅IRU�HOVH��WU\�HOVH�ፘݝ҅ݶᥝդᎱྋଉᩳӥ݄ӧᤩ�EUHDN҅ӧಲڊଉ҅੪ݢզᩳ
HOVH̶

ာࣳ҅ইຎ֦ᬦMDYD҅ଫᧆ՜ӧᴲኞݢ̶֦֕މᚆӧᎣ᭲�3ࣁ\WKRQ�Ӿҁ�����҂҅Ԟݢզਫ
ሿ�ᓌܔጱာࣳڍහ̶

�ᑍ�ฎݷӻҁᒫӞӻ҂݇හጱහഝᔄࣳᭌೠٍ֛ጱਫሿොୗ҅ਥොܔᚆਫሿचԭݝWKRQӾ\3ࣁ
single-dispatch ̶֦ᦜލӧ҅᧔Ոᦾ҅੪ฎݢզਫሿᒫӞӻ݇හጱහഝᔄࣳӧٌ҅ݶ᧣
አጱڍහԞ੪ӧ̶ݶ

singledispatch �ฎ�3(3����Ӿفጱ҅ইຎ֦ྌํي᪁҅3(3����ଫᧆฎ๋অጱԟ
ғKWWSV���ZZZ�S\WKRQ�RUJ�GHY�SHSV�SHS������

ਙֵአොဩຄٌᓌݝ҅ܔᥝᤩ singledispatch �ᤰ᷶ጱڍහ҅੪ฎӞӻ single-dispatch �ጱ
ာڍහҁ generic functions ҂̶

ጱ֢ጱᤈԅ̶ݶොୗಗᤈፘݶၝғ໑ഝӞӻ݇හጱᔄࣳ҅զӧړܔ
ग़ړၝғݢ໑ഝग़ӻ݇හጱᔄࣳᭌೠӫᳪጱڍහጱᤈԅ̶
ာڍහғग़ӻڍහᕬࣁӞ᩸ᕟݳ౮Ӟӻာڍහ̶

ᬯᬟԈӻᓌܔጱֺৼ̶

 හইٟ֜Ҙڍၝာړܔ 5.21

https://www.python.org/dev/peps/pep-0443/


from functools import singledispatch

@singledispatch
def age(obj):
    print('᧗փݳفဩᔄࣳጱ݇හѺ')

@age.register(int)
def _(age):
    print('౯૪ᕪ{}ԧ̶'.format(age))

@age.register(str)
def _(age):
    print('I am {} years old.'.format(age))

age(23)  # int
age('twenty three')  # str
age(['23'])  # list

ಗᤈᕮຎ

౯૪ᕪ23ԧ̶
I am twenty three years old.
᧗փݳفဩᔄࣳጱ݇හѺ

᧔᩸ာٌࣳ҅ਫ�3ࣁ\WKRQ�ጱӞԶٖୌڍහӾଚӧᥠ҅ྲই� len() �҅� iter() ҅
copy.copy() �҅ pprint() �ᒵ

ᖫᎱ̶֦ߥӧقᚆտᳯ҅ਙํՋԍአޫҘਫᴬӤ፥ဌՋԍአ֦҅ӧአਙᘏӧᦊᦩਙԞਠݢ֦

౯ᬯ᯾Ԉӻֺৼ֦҅ݢզఽݑӞӥ̶

य़ਹ᮷Ꭳ᭲҅3\WKRQ�Ӿํᦜᦜग़ጱහഝᔄࣳ҅ྲই�VWU҅OLVW҅�GLFW҅�WXSOH�ᒵ҅ӧݶහഝᔄࣳ
ጱ೪ളොୗݱӧፘ҅ݶಅզ౯ᬯ᯾౯ٟԧӞӻ᭗አጱڍහ҅ݢզ໑ഝଫጱහഝᔄࣳᭌೠଫ
ጱ೪ളොୗ೪ള҅ᘒӬӧݶහഝᔄࣳ౯ᬮଫᧆᐏ෫ဩ೪ള̶զӥฎᓌܔጱਫሿ̶

def check_type(func):
    def wrapper(*args):
        arg1, arg2 = args[:2]
        if type(arg1) != type(arg2):
            return '̓Კ̈́ғ݇හᔄࣳӧ҅ݶ෫ဩ೪ള!!'
        return func(*args)
    return wrapper



@singledispatch
def add(obj, new_obj):
    raise TypeError

@add.register(str)
@check_type
def _(obj, new_obj):
    obj += new_obj
    return obj

@add.register(list)
@check_type
def _(obj, new_obj):
    obj.extend(new_obj)
    return obj

@add.register(dict)
@check_type
def _(obj, new_obj):
    obj.update(new_obj)
    return obj

@add.register(tuple)
@check_type
def _(obj, new_obj):
    return (*obj, *new_obj)

print(add('hello',', world'))
print(add([1,2,3], [4,5,6]))
print(add({'name': 'wangbm'}, {'age':25}))
print(add(('apple', 'huawei'), ('vivo', 'oppo')))

# list  ਁᒧԀ ෫ဩ೪ള
print(add([1,2,3], '4,5,6'))

ᬌڊᕮຎইӥ

hello, world
[1, 2, 3, 4, 5, 6]
{'name': 'wangbm', 'age': 25}
('apple', 'huawei', 'vivo', 'oppo')
̓Კ̈́ғ݇හᔄࣳӧ҅ݶ෫ဩ೪ള!!



ইຎӧֵአVLQJOHGLVSDWFK�ጱᦾ֦҅ݢᚆտٟڊᬯጱդᎱ̶

def check_type(func):
    def wrapper(*args):
        arg1, arg2 = args[:2]
        if type(arg1) != type(arg2):
            return '̓Კ̈́ғ݇හᔄࣳӧ҅ݶ෫ဩ೪ള!!'
        return func(*args)
    return wrapper

@check_type
def add(obj, new_obj):
    if isinstance(obj, str) :
        obj += new_obj
        return obj

    if isinstance(obj, list) :
        obj.extend(new_obj)
        return obj

    if isinstance(obj, dict) :
        obj.update(new_obj)
        return obj

    if isinstance(obj, tuple) :
        return (*obj, *new_obj)

print(add('hello',', world'))
print(add([1,2,3], [4,5,6]))
print(add({'name': 'wangbm'}, {'age':25}))
print(add(('apple', 'huawei'), ('vivo', 'oppo')))

# list  ਁᒧԀ ෫ဩ೪ള
print(add([1,2,3], '4,5,6'))

ᬌڊইӥ

hello, world
[1, 2, 3, 4, 5, 6]
{'name': 'wangbm', 'age': 25}
('apple', 'huawei', 'vivo', 'oppo')
̓Კ̈́ғ݇හᔄࣳӧ҅ݶ෫ဩ೪ള!!



य़ਹ᮷Ꭳ᭲҅ᔄӾ׀ݢፗള᧣አጱොဩ҅ํلํݝොဩҁSURWHFWHGᔄࣳጱොဩԞݢզ҅֕ฎӧୌ
ᦓ҂̶Ԟ੪ฎ᧔҅ᔄጱᐺํොဩฎ෫ဩፗള᧣አጱ̶

ᬯ᯾ض፡Ӟӥֺৼ

class Kls():
    def public(self):
        print('Hello public world!')
        
    def __private(self):
        print('Hello private world!')
        
    def call_private(self):
        self.__private()

ins = Kls()

# ᧣አํلොဩ҅ဌᳯ᷌
ins.public()

# ፗള᧣አᐺํොဩ҅ӧᤈ
ins.__private()

ොဩ҅ᬰᤈդቘํلզ᭗ᬦٖ᮱ݢ֦֕ #
ins.call_private()

෬ᆐ᮷ฎොဩ҅ᮎ౯ժ፥ጱဌํොဩݢզፗള᧣አހҘ

୮ᆐํࠩ҅ݝฎୌᦓ֦܉ӡӧᥝᬯ҅ᬯ᯾ݝฎฦ݊҅ᦏ֦ԧᥴӞӥ̶

# ᧣አᐺํොဩ҅զӥӷᐿᒵհ
ins._Kls__private()
ins.call_private()

ӣᐿړහጱ݇හڍ

ᒫمᒍғᜉঅᖫᎱԟబ 

6.1 ӧᥝፗള᧣አᔄጱᐺํොဩ 

6.2 ἕᦊ݇හ๋অӧԅݒݢ 



හ݇ݒݢ
ἕᦊ݇හ
Ძਁ݇හى

୮֦ࣁփ᭓ἕᦊ݇හ҅ํෛಋஉฃ᪴ᵮጱӞӻ̶ࣗ

፡Ӟӻᐏֺض

def func(item, item_list=[]):
    item_list.append(item)
    print(item_list)

func('iphone')
func('xiaomi', item_list=['oppo','vivo'])
func('huawei')

ՋԍҘڊզฮ؊Ӟӥ҅ᘍӞӥտᬌݢᬯ᯾֦҅ࣁ

ᘍᬦ֦҅ݸጱᒼໜฎވӥᶎጱӞᛘޫ

['iphone']
['oppo', 'vivo', 'xiaomi']
['iphone', 'huawei']

ইຎฎ҅ᮎ֦ݢզ᪡ᬦᬯ᮱ٖړ҅ইຎӧฎ҅᧗ള፳ஃӥ፡҅ᬯ᯾ړຉӞӥ̶

3\WKRQ�Ӿጱ�GHI�ེྯࣁݙಗᤈጱײ᮷ڡত۸Ӟӻڍහ҅ᬯӻڍහ੪ฎ౯ժᥝ᧣አ
ጱڍහ҅ݢզਙ୮౮ӞӻӞᛱጱ҅ݝӧᬦᬯӻํӞӻݢಗᤈጱොဩ᮱ંړ̶

ԭ݇හӾ׀ԧڡত꧊ጱ݇හ҅ኧԭ�3\WKRQ�Ӿጱڍහ݇හփ᭓ጱฎ҅Ԟݢզᦊԅฎփࣈ
ਖ਼ᬯӻἕᦊ݇හݸᆐ҅࣎ࣈጱٖਂݒݢኞ౮ᬯӻضտ҅ײত۸�GHI�ጱڡᒫӞེࣁ҅࣎
LWHPBOLVW�տӨᬯӻٖਂ࣎ࣈᕬਧ̶ݸࣁᶎጱڍහ᧣አӾ҅ইຎ᧣አොਧԧෛጱἕᦊ꧊҅੪տਖ਼
ܻጱἕᦊ꧊ᥟፍ̶ইຎ᧣አොဌํਧෛጱἕᦊ꧊҅ᮎ੪տֵአܻጱἕᦊ꧊̶



᧘ই� += �� *= �ᬯԶᬩᓒᒧ҅ݞ؉�ीᰁᩙ꧊ᬩᓒᒧ̶

ᬯ᯾ֵአአ�� �Ԉֺ҅զӥӷᐿٟဩ҅ࣁපຎӤฎᒵհጱ̶

# ᒫӞᐿ
a = 1 ; a += 1

# ᒫԫᐿ
a = 1; a = a + 1

+= �ٌᙧֵݸአጱṹဩොဩฎ�BBLDGGBB҅ইຎဌํਫሿᬯӻොဩڞտᭅᘒֵٌེ҅አ
BBDGGBB�̶

ᬯӷᐿٟဩํՋԍޫڦ܄Ҙ

አڜᤒԈֺ�D�� �Eֵ҅አ�BBDGGBB�ጱᦾ੪؟ฎֵአԧD�H[WHQG�E��ইຎֵአ�BBDGGBB�ጱᦾ҅ڞ
ฎ�D� �D�Eڹ�ᘏฎፗളڜܻࣁᤒӤᬰᤈಘ҅ᘒݸᘏฎضܻڜᤒӾڊݐ꧊҅ࣁӞӻෛጱڜᤒӾ
ᬰᤈಘ҅ᆐٚݸਖ਼ෛጱڜᤒᬬࢧᕳݒᰁ҅ดᆐݸᘏጱၾᘙᥝय़Զ̶

ಅզࣁᚆֵአीᰁᩙ꧊ጱੱײᰁֵአਙ̶

 བᳯ᷌ݺ .1

SSULQW�֦ଫᧆஉᆧఀԧމҘ

ᵋࣁᔱකӤᔱই֜ܦᄈՄጱਁَᘏ໒ୗ۸ਁᒧԀ҅य़᮱ړՈ᮷տവគֵ֦አᬯᨵ
̶

6.3 ीᰁᩙ꧊ጱᚆๅঅ 

 ԧܦአ pprint ֵٚڦ 6.4



ྲইᬯӥᶎᬯӻ�MVRQ�ਁᒧԀᘏ᧔ਁَҁ౯ᵋࣁᗑӤತጱ҂҅ইຎӧ໒ୗ۸ᗦ۸Ӟӥ҅໑෫
ဩᴅ̶

[{"id":1580615,"name":"ጼጱࡶ","packageName":"com.renren.mobile.android","iconUr
l":"app/com.renren.mobile.android/icon.jpg","stars":2,"size":21803987,"download
Url":"app/com.renren.mobile.android/com.renren.mobile.android.apk","des":"2011-
2017 ֦ጱ᱈१ষӞፗࣁᬯ̶دӾ๋ࢵय़ጱਫګݷSNSᗑᕶଘ҅ݣ৲१ᶆ"},{"id":1540629,"name":"
ӧਂࣁጱ","packageName":"com.ct.client","iconUrl":"app/com.ct.client/icon.jpg","
stars":2,"size":4794202,"downloadUrl":"app/com.ct.client/com.ct.client.apk","de
s":"Ṻ271934 ᩳᬦ᪠ᬦӧᥝᲙᬦ҅ᬯ᯾ํ๋অጱểد"}]

ইຎ֦ӧమ፡کӞञੂੂἋἋጱਁ҅ᮎ੪ֵአय़վ᮷ຄێവគጱ�SSULQW�፡ӥՋԍපຎҁզӥࣁ
3\WKRQ���Ӿᄍᐏ҅3\WKRQ���ӾฎӧӞጱපຎ҂̶

>>> info=[{"id":1580615,"name":"ጼጱࡶ","packageName":"com.renren.mobile.android
","iconUrl":"app/com.renren.mobile.android/icon.jpg","stars":2,"size":21803987,
"downloadUrl":"app/com.renren.mobile.android/com.renren.mobile.android.apk","de
s":"2011-2017 ֦ጱ᱈१ষӞፗࣁᬯ̶دӾ๋ࢵय़ጱਫګݷSNSᗑᕶଘ҅ݣ৲१ᶆ"},{"id":1540629,
"name":"ӧਂࣁጱ","packageName":"com.ct.client","iconUrl":"app/com.ct.client/ico
n.jpg","stars":2,"size":4794202,"downloadUrl":"app/com.ct.client/com.ct.client.
apk","des":"Ṻ271934 ᩳᬦ᪠ᬦӧᥝᲙᬦ҅ᬯ᯾ํ๋অጱểد"}]
>>> 
>>> from pprint import pprint
>>> pprint(info)
[{'des': '2011-2017 \xe4\xbd\xa0\xe7\x9a\x84\xe9\x93\x81\xe5\xa4\xb4\xe5\xa8\x8
3\xe4\xb8\x80\xe7\x9b\xb4\xe5\x9c\xa8\xe8\xbf\x99\xe5\x84\xbf\xe3\x80\x82\xe4\x
b8\xad\xe5\x9b\xbd\xe6\x9c\x80\xe5\xa4\xa7\xe7\x9a\x84\xe5\xae\x9e\xe5\x90\x8d\
xe5\x88\xb6SNS\xe7\xbd\x91\xe7\xbb\x9c\xe5\xb9\xb3\xe5\x8f\xb0\xef\xbc\x8c\xe5\
xab\xa9\xe5\xa4\xb4\xe9\x9d\x92',
  'downloadUrl': 'app/com.renren.mobile.android/com.renren.mobile.android.apk',
  'iconUrl': 'app/com.renren.mobile.android/icon.jpg',
  'id': 1580615,
  'name': '\xe7\x9a\xae\xe7\x9a\x84\xe5\x98\x9b',
  'packageName': 'com.renren.mobile.android',
  'size': 21803987,
  'stars': 2},
 {'des': '\xe6\x96\x97\xe9\xb1\xbc271934 \xe8\xb5\xb0\xe8\xbf\x87\xe8\xb7\xaf\x
e8\xbf\x87\xe4\xb8\x8d\xe8\xa6\x81\xe9\x94\x99\xe8\xbf\x87\xef\xbc\x8c\xe8\xbf\
x99\xe9\x87\x8c\xe6\x9c\x89\xe6\x9c\x80\xe5\xa5\xbd\xe7\x9a\x84\xe9\xb8\xa1\xe5
\x84\xbf',
  'downloadUrl': 'app/com.ct.client/com.ct.client.apk',
  'iconUrl': 'app/com.ct.client/icon.jpg',
  'id': 1540629,
  'name': '\xe4\xb8\x8d\xe5\xad\x98\xe5\x9c\xa8\xe7\x9a\x84',



  'packageName': 'com.ct.client',
  'size': 4794202,
  'stars': 2}]

অํ؟ᅩපຎ҅፥ጱฎ�ŉᐟŊ̶ޚ

֕ฎ֦ޞᦫ౯҅�?[H�?[EG?[D�?[H�?[�D�ᬯԶฎՋԍሻҘమṛݢጱ҅ሿݒࣁ౮ਠ
ԧ̶ݢӧق

অࣁ౯ᅩ�3\WKRQ���ጱᖫᎱ҅Ꭳ᭲�3\WKRQ���ӾἕᦊҁӧଃX҂ጱਁᒧԀ໒ୗ᮷ฎ�VWU�ᔄࣳ҅Ԟ
ฎ�E\WHV�ᔄࣳ҅ਙฎզ�E\WH�ਂؙጱ̶

ᤈ҅މঅ؟ฎ౯Კԧ҅౯දԧӥֵ҅አ�XQLFRGH�ᔄࣳਧԎӾਁᒧԀ̶މ

>>> info = [{"id":1580615,"name":u"ጼጱࡶ","packageName":"com.renren.mobile.andr
oid","iconUrl":"app/com.renren.mobile.android/icon.jpg","stars":2,"size":218039
87,"downloadUrl":"app/com.renren.mobile.android/com.renren.mobile.android.apk",
"des":u"2011-2017֦ጱ᱈१ষӞፗࣁᬯ̶دӾ๋ࢵय़ጱਫګݷSNSᗑᕶଘ҅ݣ৲१ᶆ"},{"id":15406
29,"name":u"ӧਂࣁጱ","packageName":"com.ct.client","iconUrl":"app/com.ct.client
/icon.jpg","stars":2,"size":4794202,"downloadUrl":"app/com.ct.client/com.ct.cli
ent.apk","des":u"Ṻ271934ᩳᬦ᪠ᬦӧᥝᲙᬦ҅ᬯ᯾ํ๋অጱểد"}]
>>> 
>>> from pprint import pprint
>>> pprint(info)
[{'des': u'2011-2017\u4f60\u7684\u94c1\u5934\u5a03\u4e00\u76f4\u5728\u8fd9\u513
f\u3002\u4e2d\u56fd\u6700\u5927\u7684\u5b9e\u540d\u5236SNS\u7f51\u7edc\u5e73\u5
3f0\uff0c\u5ae9\u5934\u9752',
  'downloadUrl': 'app/com.renren.mobile.android/com.renren.mobile.android.apk',
  'iconUrl': 'app/com.renren.mobile.android/icon.jpg',
  'id': 1580615,
  'name': u'\u76ae\u7684\u561b',
  'packageName': 'com.renren.mobile.android',
  'size': 21803987,
  'stars': 2},
 {'des': u'\u6597\u9c7c271934\u8d70\u8fc7\u8def\u8fc7\u4e0d\u8981\u9519\u8fc7\u
ff0c\u8fd9\u91cc\u6709\u6700\u597d\u7684\u9e21\u513f',
  'downloadUrl': 'app/com.ct.client/com.ct.client.apk',
  'iconUrl': 'app/com.ct.client/icon.jpg',
  'id': 1540629,
  'name': u'\u4e0d\u5b58\u5728\u7684',
  'packageName': 'com.ct.client',
  'size': 4794202,
  'stars': 2}]



Ꮯਫฎํঅᅩԧ҅֕ฎ፡کӥᶎᬯԶ҅౯ૄმԧ҅౯ߺ᯾Ꭳ᭲ᬯฎՋԍṭ҅ᵙ᭲ฎ౯ॡោԧހҘ
୮౯ฎᦇᓒޚҘ

u'\u6597\u9c7c271934\u8d70\u8fc7\u8def\u8fc7\u4e0d\u8981\u9519\u8fc7\uff0c\u8fd
9\u91cc\u6709\u6700\u597d\u7684\u9e21\u513f'

ᴻྌԏक़҅౯ժᎣ᭲�MVRQ�ጱӸ໒ᥝᶳֵአ�҅ݩᘒ౯ਧԎਁَ҅Ԟֵአԧݩԧ҅
ԅՋԍڊܦጱԅՋԍฎܔ�ݩҘ౯Ԟॡᵙԧ҅މ౯ᬳᛔ૩ጱդᎱ᮷෫ဩഴګԧހҘ

ᬯ᯾҅౯ժᎣ᭲ԧ�SSULQW�ଃጱӷӻᳯ᷌ғک

��� ဌဩ�3ࣁ\WKRQ���ӥྋଉܦӾ
��� ဌဩᬌ621-�ڊ�ຽٵ໒ୗጱ໒ୗ۸ٖҁݩ҂

2. ᥴ٬ᳯ᷌ 

ܦӾ 

ইຎ֦ฎ�3ࣁ\WKRQ���ӥֵአ֦҅տݎሿӾฎݢզྋଉดᐏጱ̶

# Python3.7
>>> info = [{"id":1580615,"name":u"ጼጱࡶ","packageName":"com.renren.mobile.andr
oid","iconUrl":"app/com.renren.mobile.android/icon.jpg","stars":2,"size":218039
87,"downloadUrl":"app/com.renren.mobile.android/com.renren.mobile.android.apk",
"des":u"2011-2017֦ጱ᱈१ষӞፗࣁᬯ̶دӾ๋ࢵय़ጱਫګݷSNSᗑᕶଘ҅ݣ৲१ᶆ"},{"id":15406
29,"name":u"ӧਂࣁጱ","packageName":"com.ct.client","iconUrl":"app/com.ct.client
/icon.jpg","stars":2,"size":4794202,"downloadUrl":"app/com.ct.client/com.ct.cli
ent.apk","des":u"Ṻ271934ᩳᬦ᪠ᬦӧᥝᲙᬦ҅ᬯ᯾ํ๋অጱểد"}]
>>> 
>>> from pprint import pprint
>>> pprint(info)
[{'des': '2011-2017֦ጱ᱈१ষӞፗࣁᬯ̶دӾ๋ࢵय़ጱਫګݷSNSᗑᕶଘ҅ݣ৲१ᶆ',
  'downloadUrl': 'app/com.renren.mobile.android/com.renren.mobile.android.apk',
  'iconUrl': 'app/com.renren.mobile.android/icon.jpg',
  'id': 1580615,
  'name': 'ጼጱࡶ',
  'packageName': 'com.renren.mobile.android',
  'size': 21803987,
  'stars': 2},
 {'des': 'Ṻ271934ᩳᬦ᪠ᬦӧᥝᲙᬦ҅ᬯ᯾ํ๋অጱểد',
  'downloadUrl': 'app/com.ct.client/com.ct.client.apk',
  'iconUrl': 'app/com.ct.client/icon.jpg',
  'id': 1540629,



  'name': 'ӧਂࣁጱ',
  'packageName': 'com.ct.client',
  'size': 4794202,
  'stars': 2}]
>>> 

֕ฎஉग़ײҁݪلࣁጱӞԶ๐ۓ҂֦෫ဩᭌೠᛔ૩ֵአߺӻᇇጱ�3\WKRQ҅౯ݢզᭌೠ
ӧአጱ҅ࢩԅํๅঅጱ๊դොໜҁᬯӻݸᶎտᦖ҂̶

֕ฎ౯ڊԭሐ॰҅ྋঅڹӷॠӧฎٟᬦӞᓤىԭ�ᖫᎱ�ጱᒍ҅ހ౯ᛔᦊԅᛔ૩ԭ�ᖫᎱᬮฎഩ
ൎྲᆧᕞጱ҅੪మ፳ᥴ٬Ӟӥᬯӻᳯ̶᷌

ᔱ੪፡ӥ�SSULQW�ጱრդᎱ҅ᬮ፥ᤩ౯ತکԧᥴ٬ොဩ҅ইຎ֦ԞమӞӥ҅ӧᴠࣁᬯ᯾؊
֘҅ᛔ૩ᎸᑪӞӥই֜ਫሿ҅౯ፘמ֦ᴅრᎱտํଆ̶ۗ

զӥฎ౯ጱᥴ٬ොໜ֦҅݇׀ᘍғ

ٟӞӻᛔ૩ጱ�SULQWHU�҅ᖀಥᛔ�3UHWW\3ULQWHU�ҁSSULQW�ֵአጱSULQWHU҂

ଚӬٟ॔�IRUPDW�ොဩ҅ڣෙփᬰጱਁᒧԀฎވ�VWU�ᔄࣳ҅ইຎӧฎ�VWU�ᔄࣳ҅ᘒฎ
XQLFRGH�ᔄࣳ҅੪አ�XIW��ᖫᎱ౮�VWU�ᔄ̶ࣳ

# coding: utf-8
from pprint import PrettyPrinter

# ᖀಥ PrettyPrinterٟ҅॔ format ොဩ
class MyPrettyPrinter(PrettyPrinter):
    def format(self, object, context, maxlevels, level):
        if isinstance(object, unicode):
            return (object.encode('utf8'), True, False)
        return PrettyPrinter.format(self, object, context, maxlevels, level)

info = [{"id":1580615,"name":u"ጼጱࡶ","packageName":"com.renren.mobile.android"
,"iconUrl":"app/com.renren.mobile.android/icon.jpg","stars":2,"size":21803987,"
downloadUrl":"app/com.renren.mobile.android/com.renren.mobile.android.apk","des
":u"2011-2017֦ጱ᱈१ষӞፗࣁᬯ̶دӾ๋ࢵय़ጱਫګݷSNSᗑᕶଘ҅ݣ৲१ᶆ"},{"id":1540629,"
name":u"ӧਂࣁጱ","packageName":"com.ct.client","iconUrl":"app/com.ct.client/ico
n.jpg","stars":2,"size":4794202,"downloadUrl":"app/com.ct.client/com.ct.client.
apk","des":u"Ṻ271934ᩳᬦ᪠ᬦӧᥝᲙᬦ҅ᬯ᯾ํ๋অጱểد"}]

MyPrettyPrinter().pprint(info)

ᬌڊইӥ҅૪ᕪᥴ٬ԧӾጱดᐏᳯ᷌ғ



ܦݩ 

ᥴ٬ԧӾᳯ᷌ٚ҅ݸ፡፡ই֜ᦏ�SSULQW�ܦ̶ݩ

ߺکڊզളතӞӻ�VWUHDP�҅ਙᤒᐏ֦ᥝਖ਼ٖᬌݢ҅ײਫֺ۸�3UHWW\3ULQWHU�ጱࣁ
᯾҅ἕᦊฎֵአ�V\V�VWGRXW�ᬯӻ�VWUHDP҅Ԟ੪ฎຽٵᬌ̶ڊ

ሿࣁ౯ժᥝץදᬌڊጱٖ҅Ԟ੪ฎਖ਼ᬌڊጱܔ๊ݩഘ౮̶ݩ

ᮎ౯ժਠݢقզᛔ૩ਧԎӞӻ�VWUHDP�ᔄࣳጱ҅ᧆӧᵱᥝᖀಥձ֜ᆿᔄ҅ݝᥝ֦ਫሿ
ZULWH�ොဩ੪ݢզ̶

ํԧ᪠҅੪ݢզতٟդᎱԧ҅ইӥғ

# coding: utf-8
from pprint import PrettyPrinter

class MyPrettyPrinter(PrettyPrinter):
    def format(self, object, context, maxlevels, level):
        if isinstance(object, unicode):
            return (object.encode('utf8'), True, False)
        return PrettyPrinter.format(self, object, context, maxlevels, level)

class MyStream():
    def write(self, text):
        print text.replace('\'', '"')

info = [{"id":1580615,"name":u"ጼጱࡶ","packageName":"com.renren.mobile.android"
,"iconUrl":"app/com.renren.mobile.android/icon.jpg","stars":2,"size":21803987,"



downloadUrl":"app/com.renren.mobile.android/com.renren.mobile.android.apk","des
":u"2011-2017֦ጱ᱈१ষӞፗࣁᬯ̶دӾ๋ࢵय़ጱਫګݷSNSᗑᕶଘ҅ݣ৲१ᶆ"},{"id":1540629,"
name":u"ӧਂࣁጱ","packageName":"com.ct.client","iconUrl":"app/com.ct.client/ico
n.jpg","stars":2,"size":4794202,"downloadUrl":"app/com.ct.client/com.ct.client.
apk","des":u"Ṻ271934ᩳᬦ᪠ᬦӧᥝᲙᬦ҅ᬯ᯾ํ๋অጱểد"}]
MyPrettyPrinter(stream=MyStream()).pprint(info)

ᦶಗᤈԧӥ҅౯ጱॠ҅ெԍฎᬯৼጱ̶

[
{
"des"
: 
2011-2017֦ጱ᱈१ষӞፗࣁᬯ̶دӾ๋ࢵय़ጱਫګݷSNSᗑᕶଘ҅ݣ৲१ᶆ
,
  "downloadUrl": 
"app/com.renren.mobile.android/com.renren.mobile.android.apk"
,
  "iconUrl": 
"app/com.renren.mobile.android/icon.jpg"
,
  "id": 
1580615
,
  "name": 
ጼጱࡶ
,
  "packageName": 
"com.renren.mobile.android"
,
  "size": 
21803987
,
  "stars": 
2
}
,
 
{
"des"
: 
Ṻ271934ᩳᬦ᪠ᬦӧᥝᲙᬦ҅ᬯ᯾ํ๋অጱểد
,
  "downloadUrl": 
"app/com.ct.client/com.ct.client.apk"



,
  "iconUrl": 
"app/com.ct.client/icon.jpg"
,
  "id": 
1540629
,
  "name": 
ӧਂࣁጱ
,
  "packageName": 
"com.ct.client"
,
  "size": 
4794202
,
  "stars": 
2
}
]

ᕪᬦӞኾᎸᑪ҅Ꭳ᭲ฎࢩԅ�SULQWڍ�හἕᦊտਖ਼ܦጱٖݸᶎےӻ�ഘᤈᒧ̶

ᮎই֜ਖ਼ֵ�SULQWڍ�හܦጱٖ҅ӧᬰᤈഘᤈޫҘ

ොဩஉᓌ֕҅ܔฎ౯ፘמஉग़Ո᮷ӧᎣ᭲҅ݝᥝࣁ�SULQW�ጱٖےݸӞӻ�᭖ݩ�੪ᤈ̶

੪؟ӥᶎᬯ̶

Ꭳ᭲ԧᳯ᷌ಅץٚ҅ࣁදӥդᎱ

# coding: utf-8



from pprint import PrettyPrinter

class MyPrettyPrinter(PrettyPrinter):
    def format(self, object, context, maxlevels, level):
        if isinstance(object, unicode):
            return (object.encode('utf8'), True, False)
        return PrettyPrinter.format(self, object, context, maxlevels, level)

class MyStream():
    def write(self, text):
        print text.replace('\'', '"'),

info = [{"id":1580615,"name":u"ጼጱࡶ","packageName":"com.renren.mobile.android"
,"iconUrl":"app/com.renren.mobile.android/icon.jpg","stars":2,"size":21803987,"
downloadUrl":"app/com.renren.mobile.android/com.renren.mobile.android.apk","des
":u"2011-2017֦ጱ᱈१ষӞፗࣁᬯ̶دӾ๋ࢵय़ጱਫګݷSNSᗑᕶଘ҅ݣ৲१ᶆ"},{"id":1540629,"
name":u"ӧਂࣁጱ","packageName":"com.ct.client","iconUrl":"app/com.ct.client/ico
n.jpg","stars":2,"size":4794202,"downloadUrl":"app/com.ct.client/com.ct.client.
apk","des":u"Ṻ271934ᩳᬦ᪠ᬦӧᥝᲙᬦ҅ᬯ᯾ํ๋অጱểد"}]

MyPrettyPrinter(stream=MyStream()).pprint(info)

ᕣԭ౮ۑԧ҅ॡӧฃԧ̶މ

3. ֜ರᚸ 

᭗ᬦӤᶎጱӞኾರᚸ҅౯ᕣԭਫሿԧ౯�զ�ጱᵱ̶

դհ੪ฎ౯ෆෆᜰᩇԧӷӻੜ҅զਫሿ҅ᘒԭੜጮ᧔҅ݢᚆဌํמஞ҅Ԟဌํᘔஞ݄
؉ᬯጱԪఘ̶



ಅզ౯మ᧔ጱฎ҅3\WKRQ���ӥጱ�SSULQW�҅፥ጱӧᥝٚአԧ̶

ԅՋԍ౯ᥝአᬯԍ�᧔҅ࢩԅกกํๅঅጱ๊դ҅ߝՈኞᝒᎨ҅෬ᆐአԧ�3\WKRQ�҅୮ᆐฎெԍᓌ
ݰզᥴ٬ጱԪఘ҅؇؇ᥝ݄ٟӷӻᔄ҅ᮎӧฎᛔᦎᝒݢԅᵙᛔ૩ޫ҅ӞᤈդᎱ֜҅ߔெԍܔ
Ҙހḭᛔ૩ࣁҘҁ౯ᬯฎހ

ইຎ֦ౄಲ�SSULQW�҅ᮎ౯വគ֦አ�MVRQ�GXPSV�҅౯כᦤ֦ٚԞӧమአ�SSULQW�ԧ̶

ܦӾ 

ٌਫ෫ဩܦӾ҅ฎ�3\WKRQ���ጱय़ࣗ҅ଚӧᚆقௗ�SSULQW�̶

֕ฎݶጱᳯ᷌҅ࣁ�MVRQ�GXPSV�ᬯ᯾҅ݝܩᥝےӻ݇හ੪অԧ҅ྲݢ�SSULQW�ᓌܔӧᥝॡग̶़

ٍ֛ጱդᎱᐏֺইӥғ

>>> info = [{"id":1580615,"name":"ጼጱࡶ","packageName":"com.renren.mobile.andro
id","iconUrl":"app/com.renren.mobile.android/icon.jpg","stars":2,"size":2180398
7,"downloadUrl":"app/com.renren.mobile.android/com.renren.mobile.android.apk","
des":"2011-2017֦ጱ᱈१ষӞፗࣁᬯ̶دӾ๋ࢵय़ጱਫګݷSNSᗑᕶଘ҅ݣ৲१ᶆ"},{"id":1540629
,"name":"ӧਂࣁጱ","packageName":"com.ct.client","iconUrl":"app/com.ct.client/ic
on.jpg","stars":2,"size":4794202,"downloadUrl":"app/com.ct.client/com.ct.client
.apk","des":"Ṻ271934ᩳᬦ᪠ᬦӧᥝᲙᬦ҅ᬯ᯾ํ๋অጱểد"}]
>>> 
>>> import json
>>> 
>>> 
>>> print json.dumps(info, indent=4, ensure_ascii=False)
[
    {
        "downloadUrl": "app/com.renren.mobile.android/com.renren.mobile.android
.apk", 
        "iconUrl": "app/com.renren.mobile.android/icon.jpg", 
        "name": "ጼጱࡶ", 
        "stars": 2, 
        "packageName": "com.renren.mobile.android", 
        "des": "2011-2017֦ጱ᱈१ষӞፗࣁᬯ̶دӾ๋ࢵय़ጱਫګݷSNSᗑᕶଘ҅ݣ৲१ᶆ", 
        "id": 1580615, 
        "size": 21803987
    }, 
    {
        "downloadUrl": "app/com.ct.client/com.ct.client.apk", 
        "iconUrl": "app/com.ct.client/icon.jpg", 
        "name": "ӧਂࣁጱ", 
        "stars": 2, 



        "packageName": "com.ct.client", 
        "des": "Ṻ271934ᩳᬦ᪠ᬦӧᥝᲙᬦ҅ᬯ᯾ํ๋অጱểد", 
        "id": 1540629, 
        "size": 4794202
    }
]
>>> 

MVRQ�GXPSV�ጱىᲫ݇හํӷӻғ

LQGHQW �ғզ���ӻᑮ໒ᖽᬰ֖ܔ
HQVXUHBDVFLL )DOVHғളතᶋ�$6&,,�ᖫᎱጱਁᒧ҅ᬯᚆֵአӾ

Ө�SSULQW�ፘྲ�MVRQ�GXPSVݢ�զ᧔ਠᙯғ

��� ӷӻ݇හ੪ᚆਫሿಅํ౯ጱᵱҁܦӾӨݩ҂
��� ੪ᓒ�3ࣁ\WKRQ���ӥֵ҅አӾԞӧᵱᥝአ� u'Ӿ' �ᬯᐿٟဩ
��� 3\WKRQ�3��\WKRQ��ጱٟဩਠقӞᛘ҅ԭᬯӞᅩӧᵱᥝᘍᡤّᳯ᷌

4. ᕮӞӥ 

உᓌܔጱӞӻᥡᅩ҅౯ԅԧᦤก�SSULQW�ਫሿᮎӷӻᵱํग़ԍࢯᵙ҅ᜰԧஉग़ጱᳵ݄Ꮈᑪ
ԧ�SSULQW�ጱრᎱҁݱᐿ॒ቘٌਫᬮฎꂁ॔ጱ҂҅ӧᬦঅݸ๋ࣁԞᚆํಅත឴̶

ጱړՁ੪کᬯ᯾҅ᴅ҅౯ᦊԅ֦ݢզ឴کݐӣӻᎣᦩᅩ

��� ໐ஞᥡᅩғ3\WKRQ��ӥӧᥝֵٚአ�SSULQW
��� ᝑ፥ᥝֵአ҅ӬํӞጱද᭜ᵱ҅ݢզ݇ᘍ౯ጱਫሿ
��� 3\WKRQ���Ӿጱ�SULQW�ݸݙᆐݢզے�᭖ݩ

ಗᤈӞེ݄ۓӥ҅౯ժᵱᥝ᷇ᔺጭᴭᬱᑕ๐٭Զఘࣁ҅ײአ�3\WKRQ�ٟӞԶᚕጱֵࣁ
ե҅ଚᬬࢧӞԶᕮຎ̶

ᒫӠᒍғᐟ॰ጱṹဩཛྷࣘ 

7.1 ᬱᑕጭᴭ๐ۓጱ๋֯ڥ 



�VKHOO�ሾहӾ҅౯ժฎᬯৼ؉ጱ̶ࣁ

$ sshpass -p ${passwd} ssh -p ${port} -l ${user} -o StrictHostKeyChecking=no xx
.xx.xx.xx "ls -l"

ᆐ֦ݸտݎሿ֦҅ጱᬌํڊஉग़֦ଚӧᵱᥝ҅֕ฎ݈ӧ݄ӧധጱӞԶמ௳ҁԞᦜํොဩ҅᧗ኸ
Իၞ҂҅ᔄ֒ᬯ

host: xx.xx.xx.xx, port: xx
Warning: Permanently added '[xx.xx.xx.xx]:xx' (RSA) to the list of known hosts.
Login failure: [Errno 1] This server is not registered to rmp platform, please 
confirm whether cdn server.
total 4
-rw-r--r-- 1 root root 239 Mar 30  2018 admin-openrc

ԭፗളֵአ�VKHOO�ե҅ಗᤈեጱ҅ݢզፗളֵአᓕ᭲҅ᘏਖ਼ຽٵᬌڊ᯿ਧکݻկጱ
ොဩݐಗᤈեᬬࢧጱᕮຎ

1. ֵአ subprocess 

ᝑฎֵአ�3\WKRQ�؉ᬯկԪ҅᭗ଉ౯ժտᒫӞᳵ҅మֵکአ�RV�SRSHQ҅RV�V\VWHP҅
FRPPDQGV҅VXESURFHVV�ᒵӞԶեಗᤈପᳵള឴̶�ݐ

֕ฎഝ౯ಅᎣ҅ᬯԶପ឴ݐጱ�RXWSXW�ӧՐํݝຽٵᬌ҅ڊᬮ۱ތຽٵᲙҁԞ੪ฎӤᶎᮎԶग़֟
ጱמ௳҂

ಅզྯེ᮷ᥝ�RXWSXW�ᬰᤈጱහഝႴ။҅ᆐݸෆቘ໒ୗ۸҅ᚆک౯ժమᥝጱහഝ̶

አ�VXESURFHVV�Ԉӻֺৼ҅੪؟ᬯৼ

import subprocess
ssh_cmd = "sshpass -p ${passwd} ssh -p 22 -l root -o StrictHostKeyChecking=no x
x.xx.xx.xx  'ls -l'"
status, output = subprocess.getstatusoutput(ssh_cmd)

# හഝႴቘ҅໒ୗ۸ጱ੪ӧᐏԧ
<code...>

᭗ᬦզӤጱਁ���դᎱጱᐏ�҅ݢզఽᥧک�VVK�ጭᴭጱپय़ዳᅩ

ዳᅩӞғᵱᥝ᷐क़ਞᤰ�VVKSDVVҁইຎӧੂعጱᦾ҂
ዳᅩԫғଗಟמ௳ॡग़҅හഝႴቘ̵໒ୗ۸ፘ୮Ἃᅸ



ዳᅩӣғդᎱਫሿӧड़սᵝҁํᅩࢿ҂҅ݢॡ૧
ዳᅩࢥғVVK�ᬳളӧᚆ॔አ҅ӞེᬳളՐᚆಗᤈӞེ
ዳᅩԲғդᎱ෫ဩقଘ҅ݣՐᚆࣁ�/LQX[�26�;�Ӥֵአ

ԅԧᥴ٬ᬯپӻᳯ᷌҅౯ᔱԧقᗑىԭ�3\WKRQ�VVK�ጱᒍ҅ဌํ፡ํکਠෆՕᕨᬯොᶎጱದ
ૣጱ̶

ԅྌ҅౯੪ᘉᴅԧӞӻஉᅉጱ�*LWKXE�ᶱፓғ�DZHVRPH�S\WKRQ�FQ
ҁKWWSV���JLWKXE�FRP�%LQJPLQJ:RQJ�DZHVRPH�S\WKRQ�FQ҂̶

๗๕ࣁᬯ᯾҅ತํکӞԶىԭ�ᬱᑕᬳള�ጱӞԶঅአጱପ̶

ᬮ፥ጱᤩ౯ತکԧӷӻ

VK�VVK
3DUDPLNR

2. ֵአ sh.ssh 

ḒضՕᕨᒫӞӻ҅ sh.ssh

sh �ฎӞӻݢզᦏ֦᭗ᬦڍහጱ᧣አਠ౮�/LQ[X�26;�ᔮᕹեጱӞӻପ҅ᶋଉঅአ҅ىԭਙ
ํտԞٟᓤՕᕨ̶

$ python3 -m pip install sh

ՔॠݝՕᕨਙٌӾጱӞӻڍහғ ssh

᭗ଉӷݣᦢ҅ԅԧොݢ҅ᦡᗝੂعጭᴭ҅ᬯ੪ӧᵱᥝᬌੂفᎱ̶

ᬯྦྷդᎱݢզਫሿੂعጭᴭ҅ଚಗᤈ౯ժጱե� ls -l

from sh import ssh
output=ssh("root@xx.xx.xx.xx", "-p 22", "ls -l")
print(output)

ᚆݝ҅ੂعԅԧֵᬯྦྷդᎱๅ᭗አ҅౯ਧ౯ժဌํᦡᗝ҅ੂعמᚆ�҅౯ժଚӧమᦡᗝݢํ֕

https://github.com/BingmingWong/awesome-python-cn%EF%BC%89%E3%80%82


ֵአੂᎱᬰᤈጭᴭ̶

ᳯ᷌੪ԧ҅ᥝᬌੂفᎱ҅ᶳֵአԻୗጱොဩᬌ�3ࣁ҅ޚف\WKRQ�Ӿᥝই֜ਫሿޫҘ

ܻ�VVK�ොဩളතӞӻ� _out �݇හ҅ᬯӻ݇හݢզԅӞӻਁᒧԀ҅ᤒᐏկ᪠ஆ҅ԞݢզฎӞ
ӻկҁᘏᔄկ҂҅ᬮݢզฎӞӻڍ᧣ࢧහ҅ฎ୮ํຽٵᬌڊ҅੪տ᧣አਖ਼
ᬌٖڊփᕳᬯӻڍහ̶

ᬯ੪অېԧ̶ޚ

౯ݝᥝᦩํکڦ� password: �ਁ҅੪ஃຽٵᬌفٟف౯ጱੂᎱ੪অԧ̶ޚ

ਠෆդᎱইӥғ

import sys
from sh import ssh

aggregated = ""
def ssh_interact(char, stdin):
    global aggregated
    sys.stdout.write(char.encode())
    sys.stdout.flush()
    aggregated += char
    if aggregated.endswith("password: "):
        stdin.put("you_password\n")

output=ssh("root@xx.xx.xx.xx", "-p 22", "ls -l",_tty_in=True, _out_bufsize=0, _
out=ssh_interact)
print(output)

ᬯฎਥොҁKWWS���DPRƈDW�JLWKXE�LR�VK�WXWRULDOV�LQWHUDFWLQJBZLWKBSURFHVVHV�KWPO"
KLJKOLJKW VVK҂ᕳጱӞԶמ௳ٟ҅ጱӞӻGHPR̶

ᦶᬩᤈݎ҅ݸሿᑕଧտӞፗࣁᬩᤈӾ҅ᬱӧտᬬ҅ࢧӧտᭅڍ᧣ࢧ҅ڊහԞᬱӧտᬰ̶ف

᭗ᬦ᧣ᦶັ፡რդᎱ҅Ֆᆐັӧکᳯ᷌ಅ҅ࣁԭฎ݄�*LWKXE�Ӥԧӥܻ҅ࣁ������ଙ੪૪ᕪਂ
�፡ֵአ҅॔ץ������ଙԧᬮဌํࣁሿکᬯӻᳯ᷌ԧ҅ࣁ sh.ssh �ጱՈଚӧग़҅ԭฎ౯݈ŉ᭄
ᳯŊԧӥ҅๗๕ᚆ̶॔ࢧک

http://amoffat.github.io/sh/tutorials/interacting_with_processes.html?highlight=ssh%EF%BC%89%E7%BB%99%E7%9A%84%E4%B8%80%E4%BA%9B%E4%BF%A1%E6%81%AF%EF%BC%8C%E5%86%99%E7%9A%84%E4%B8%80%E4%B8%AAdemo%E3%80%82
https://github.com/amoffat/sh/issues/393


զӤᬯӻᳯ᷌҅ࣁํݝᵱᥝᬌੂفᎱտڊሿ҅ইຎᦡᗝԧמฎဌํᳯ᷌ጱ̶

ԅԧఽݑ� sh.ssh �ጱֵአපຎ҅౯ᦡᗝԧ҅ੂعמᆐֵݸአইӥᬯྦྷդᎱ̶

from sh import ssh

my_server=ssh.bake("root@xx.xx.xx.xx", "-p 22")

# ፘ୮ԭಗᤈጭᴭӞེಗᤈӞེե҅ಗᤈਠ੪ᭅڊጭᴭ
print(my_server.ls())



ᬳളࣁग़ᕣᒒํڹአ top ҅ັ፡୮ֵ҅ۓsleep ๗ᳵ҅ಋۖጭᴭ๐ ࣁݢ #
time.sleep(5)

# ེٚಗᤈᬯե҅ጭᴭᕣᒒහਖ਼ +1҅ಗᤈਠ݈҅ݸਖ਼ -1
print(my_server.ifconfig())

చ॰ݎࣈሿֵአ� bake �ᬯᐿොୗ҅ my_server.ls() �� my_server.ifconfig() �ᬯᐿ፡֒
ฎ᭗ᬦݶӞӻVVKᬳള҅ಗᤈӷེե҅ݢਫᴬӤ֦҅ݢզࣁᬱᑕӤ҅ಗᤈ�WRS�ե፡ک૪
ᬳളጱᕣᒒጱ۸҅ݒտض� +1 �ٚ� -1 ҅᧔กӷེեጱಗᤈฎ᭗ᬦӷེᬳളਫሿጱ̶

ইྌ፡ֵ҅አ� sh.ssh ᥴ٬҂̵ዳᅩԫ̵ዳᅩӣ̶کզᥴ٬ዳᅩӞҁইຎӤᬿᳯ᷌ᚆݢ�

֕ฎਙՖᆐ෫ဩ॔አ�VVK�ᬳള҅ᬮฎӧॡො҅ӧฎ౯ቘమӾጱ๋֯ොໜ̶

๋᯿ᥝጱӞᅩฎ҅� sh �ᬯӻཛྷࣘ҅Րඪ೮�/LQ[X�26;�҅ࣁ�:LQGRZV�ֵ֦አਙጱسପ���
pbs �҅ᆐݸ౯݈݄�S\SL�፡ԧӞ፲�SEV҅૪ᕪ�ŉଙԋ०ץŊ҅ဌՈᖌಷԧ̶

ᛗྌ҅౯ᐶ�ŉܒŊ҅੪૧๋ݸӞ໑ᑡកԧ̶

3. ֵአ paramiko 

ଃ፳๋ݸӞӴ๕҅౯ᦶֵአԧ� paramiko �ᬯӻପ҅ᕣԭࣁ� paramiko �ᬯ᯾҅ತࢧԧଫ
ંԭ�3\WKRQ�ጱᮎᐿսᵝ̶

ե݄ਞᤰਙզ᭗ᬦইӥݢ֦

$ python3 -m pip install paramiko

https://pypi.org/project/pbs/


ᆐݸളӥ҅੪Օᕨپᐿଉአጱ�VVK�ጭᴭጱොဩ

ොဩ1ғचԭአಁੂݷᎱጱ sshclient ොୗጭ୯ 

ᆐݢ֦ݸզ݇ᘍইӥᬯྦྷդᎱ҅ࣁ�/LQX[�26;�ᔮᕹӥᬰᤈᬱᑕᬳള

import paramiko

ssh = paramiko.SSHClient()
# ꧋ᦜᬳളӧࣁknow_hostsկӾጱԆ
ssh.set_missing_host_key_policy(paramiko.AutoAddPolicy())

# ୌᒈᬳള
ssh.connect("xx.xx.xx.xx", username="root", port=22, password="you_password")

# ֵአᬯӻᬳളಗᤈե
ssh_stdin, ssh_stdout, ssh_stderr = ssh.exec_command("ls -l")

ڊᬌݐ឴ #
print(ssh_stdout.read())

ᳮᬳളى #
ssh.close()

ොဩ2ғचԭአಁੂݷᎱጱ transport ොୗጭ୯ 

ොဩ��ฎփᕹጱᬳള๐̵ۓಗᤈե̵ىᳮጱӞӻ֢҅ग़ӻ֢ᵱᥝᬳളग़ེ҅෫ဩ॔አᬳള
>ዳᅩࢥ@̶

ํײᵱᥝጭ୯Ӥ๐ۓಗᤈग़ӻ֢҅ྲইಗᤈե̵Ӥփ�ӥկ҅ොဩڞ��෫ဩਫሿ҅ᮎ
੪ݢզֵአ�WUDQVSRUW�ጱොဩ̶

import paramiko

# ୌᒈᬳള
trans = paramiko.Transport(("xx.xx.xx.xx", 22))
trans.connect(username="root", password="you_passwd")

# ਖ਼sshclientጱጱtransportਧԅզӤጱtrans
ssh = paramiko.SSHClient()
ssh._transport = trans

ӤᶎӞԧӥጱ੪ۃ #



ssh.set_missing_host_key_policy(paramiko.AutoAddPolicy())
ssh_stdin, ssh_stdout, ssh_stderr = ssh.exec_command("ls -l")
print(ssh_stdout.read())

ᳮᬳളى #
trans.close()

ොဩ3ғचԭᰬੂᰬلጱ SSHClient ොୗጭ୯ 

import paramiko

# ਧࣈጱRSAᐺᰬկ
# ইຎୌᒈੂᰬᦡᗝጱํੂᎱ҅passwordԅᦡਧጱੂᎱ҅ই෫ӧአਧpassword݇හ
pkey = paramiko.RSAKey.from_private_key_file('/home/you_username/.ssh/id_rsa', 
password='12345')

# ୌᒈᬳള
ssh = paramiko.SSHClient()
ssh.connect(hostname='xx.xx.xx.xx',
            port=22,
            username='you_username',
            pkey=pkey)

# ಗᤈե
stdin, stdout, stderr = ssh.exec_command('ls -l')

# ᕮຎනکstdoutӾ҅ইຎํᲙਖ਼නکstderrӾ
print(stdout.read())

ᳮᬳളى #
ssh.close()

ොဩ4ғचԭੂᰬጱ Transport ොୗጭ୯ 

import paramiko

# ਧࣈጱRSAᐺᰬկ
# ইຎୌᒈੂᰬᦡᗝጱํੂᎱ҅passwordԅᦡਧጱੂᎱ҅ই෫ӧአਧpassword݇හ
pkey = paramiko.RSAKey.from_private_key_file('/home/you_username/.ssh/id_rsa', 
password='12345')

# ୌᒈᬳള
trans = paramiko.Transport(('xx.xx.xx.xx', 22))



trans.connect(username='you_username', pkey=pkey)

# ਖ਼sshclientጱጱtransportਧԅզӤጱtrans
ssh = paramiko.SSHClient()
ssh._transport = trans

# ಗᤈե҅փᕹොဩӞ
stdin, stdout, stderr = ssh.exec_command('df -hl')
print(stdout.read().decode())

ᳮᬳളى #
trans.close()

զӤࢥᐿොဩ҅ݢզଆ֦ۗਫሿᬱᑕጭᴭ๐ۓಗᤈե҅ইຎᵱᥝ॔አᬳളғӞེᬳളಗᤈग़
ࢥ�ොဩ�զֵአ�ොဩԫݢեེ҅

አਠ҅ݸᦕىᳮᬳള̶

ਫሿ sftp կփᬌ 

զਫሿ�VIWS�կփᬌ̶ݢአਙᬮڥ҅SDUDPLNR�؉ԅ�VVK�ጱਠᗦᥴ٬ොໜ҅ਙᶋଉӫӱ҅ݶ

import paramiko

# ਫֺ۸Ӟӻtrans# ਫֺ۸Ӟӻtransport
trans = paramiko.Transport(('xx.xx.xx.xx', 22))

# ୌᒈᬳള
trans.connect(username='you_username', password='you_passwd')

# ਫֺ۸Ӟӻ sftp,ਧᬳളጱ᭗᭲
sftp = paramiko.SFTPClient.from_transport(trans)

ᭆկݎ #
sftp.put(localpath='/tmp/11.txt', remotepath='/tmp/22.txt')

# ӥկ
sftp.get(remotepath='/tmp/22.txt', localpath='/tmp/33.txt')
trans.close()

᧔ጱ੪ฎ҅ݣᬯ᯾҅3DUDPLNR�૪ᕪਠᙯԧ҅֕ฎՖᆐํӞӻዳᅩ౯ժဌํ݊҅੪ฎग़ଘک
:LQGRZV҅ᬯ᯾੪ํӞկঅԪ҅ӞկࣕԪԧ̶҅

অԪ੪ฎғSDUDPLNR�ඪ೮�ZLQGRZV



ࣕԪ੪ฎғ֦ᵱᥝ؉உग़॔ጱݢ֦҅॓ٵ�JRRJOH�ᥴ٬҅֕ฎ౯ୌᦓ֦ፗളන҅ࣗॡႮԧ̶

ဳԪᶱ 

ֵአ�SDUDPLNR�ጱํ҅ײӞᅩᵱᥝဳӞӥ҅ᬯӻԞฎ౯ᛔ૩��᪴ࣗݸ��ݎሿጱٌ҅ਫ౯ᥧ
ᬯӻᦡᦇꂁঅጱ҅ইຎ֦ӧᵱᥝᒵஇਙᬬࢧහഝ҅ݢզፗളਫሿྍපຎ҅ݝӧᬦԭӧᎣ᭲ᬯ
ӻᦡᦇጱՈ҅Ꮯਫฎӻฃധࣗጱᅩ

੪ฎࣁಗᤈ� ssh.exec_command(cmd) �҅ᬯӻեଚӧฎྍݶᴥलጱ̶

ྲইӥᶎᬯྦྷդᎱ҅ಗᤈ֦҅տݎሿ�ᚕᒈḘ੪ᕮᭅڊԧ҅ଚӧտᒵஇ���Vٚ҅ݸ��ಗᤈ
VVK�FORVH��

import paramiko

trans = paramiko.Transport(("172.20.42.1", 57891))
trans.connect(username="root", password="youpassword")
ssh = paramiko.SSHClient()
ssh._transport = trans
stdin, stdout, stderr = ssh.exec_command("sleep 5;echo ok")
ssh.close()

֕ฎইຎද౮ᬯ҅ےӤӞᤈ�VWGRXW�UHDG��҅�SDUDPLNR�੪Ꭳ֦᭲҅ᵱᥝᬯӻಗᤈጱᕮຎ҅੪տ
��ᬰᤈᴥल̶��UHDGࣁ

import paramiko

trans = paramiko.Transport(("172.20.42.1", 57891))
trans.connect(username="root", password="youpassword")
ssh = paramiko.SSHClient()
ssh._transport = trans
stdin, stdout, stderr = ssh.exec_command("sleep 5;echo ok")

()ӤӞᤈ readے #
print(stdout.read())
ssh.close()



 ݸ๋ࣁٟ .4

ᕪᬦԧӞኾྲ҅ӞԶਫֺጱᐏ҅ݢզ፡�3ڊDUDPLNR�ฎӞӻӫӱ̵ᦏՈஞጱ�VVK҅ڥ�
ӻՈᦊԅ�3DUDPLNR�ཛྷࣘฎᬩᖌՈާཛྷࣘԏӞ҅ইຎ֦௴অᵱᥝ�3ࣁ\WKRQ�դᎱӾਫሿ�VVK
ᮎԍ౯�3DUDPLNR�വគᕳ̶֦҅௳מӞԶݐ឴݄ۓᬱᑕ๐ک

୮౯ժٟጱӞӻᚕᑕଧݎኞݱᐿӧݢᶼᎣጱଉ҅ইຎ౯ժဌํᬰᤈഔ឴॒ቘጱ҅ײ᭗
ଉ᮷տᛘֵᑕଧૄმᭅ҅ڊଚӬտࣁᕣᒒڊܦӞञ�ੂੂἋἋ�ጱ�WUDFHEDFN�ञמ௳ޞᦫ౯
ժ҅ฎߺӻࣈොڊԧᳯ̶᷌

੪؟ᬯৼ҅ॠੂ҅ޠᵞథዩᥝᇨԧ᮷

Ӥᶎᬯྦྷ�WUDFHEDFN

অԧդᎱṛՄᮎ҅ᙂ፲ਫሿॡӧ؟ἓጮӷӻ᷏ᜋ҅෫ဩํݝ
෫ဩፗളดᐏಸᲙጱդᎱ҅ഭັᳯ᷌ౌՈӞྍ҅පሲॡ֗

ᮎํဌํӞᐿېဩ҅ݢզᥴ٬ᬯԶᳯ᷌ޫҘ

୮ᆐํԧ҅�3ࣁ\WKRQ�Ӿ҅ဌํՋԍᳯ᷌ฎӞӻପᥴ٬ӧԧጱ҅ইຎํ҅ᮎ੪ᒵ֦݄ݎᬯӻ
ପ̶

ՔॠᥝՕᕨጱᬯӻପޫ҅ݞ؉� pretty-errors �҅ਁݷӤ੪ݢզᎣ᭲ਙጱአ᭔҅ฎአᗦ۸Კ
מ௳ጱ̶



᭗ᬦᬯե֦ݢզਞᤰਙ

$ python3 -m pip install pretty-errors

1. ሾहᥝ 

ኧԭֵአԧ� pretty-errors ྌࢩտํդᎱṛՄᮎጱපຎ҅҅ڊᬌ௳מ�ጱ�WUDFHEDFN֦҅ݸ�
୮ֵ֦ࣁአၥᦶֵአ� pretty-error �҅᧗Ꮯֵ֦כአጱᕣᒒݢզᬌڊଃํ᷏ᜋጱਁ̶֛

զֵአ�3RZHUVKHOO҅FPGHU�ᒵݢ�ZLQGRZV�Ӥ֦ࣁ

�զֵአᛔଃጱᕣᒒ҅ᘏਞᤰӞӻๅঅአጱ�L7HUPݢ�0DF�Ӥ֦ࣁ

2. පຎྲ 

ᵋٟӞӻဌํֵአ�SUHWW\�HUURUV�҅ଚӬಸᲙԧጱᑕଧ҅ฎᬯৼጱ̶

7.2 դᎱ BUG ݒᯡᅠጱڥ 



ᘒֵአԧ�SUHWW\BHUURUV҅ݸ�ಸᲙמ௳ᤩᗦ۸౮ᬯԧ̶

ฎӧฎఽᥧႴ༩ԧӧ҅ᮎᐿੂੂἋἋଃጱᆌᡤఽฎӧฎ᮷ၾ०ԧޫҘ

୮ᆐᬯྦྷդᎱ֦҅ݢᚆᬮဌఽ҅کݑᮎ੪፡ӥ�ᧆᶱፓࣁ�*LWKXEӤጱӞୟපຎྲމࢶ



3. ᯈᗝقੴݢአ 

ݸᆐ҅௳מ෫ᶋ੪ฎᬦᄁധԧӞԶଗಟ౯ժᥤᕚጱ෫አ҅ݸ�አԧ�SUHWW\BHUURUVֵکզ፡ݢ
ํአጱىᲫמ௳ᕳ౯ժṛՄดᐏ̶

෬ᆐ෬ᆐᬯ҅ᮎ�SUHWW\BHUURUV�ଫᧆԞᚆඪ೮౯ժই֜ᛔਧԎ౯ժᭌአՋԍጱ᷏ᜋ҅ெԍഭ
ᇇމҘ



ᒼໜฎดᘒฃᥠጱ̶

SUHWW\BHUURUVٌ�՜ପӧॡӞ҅ࣁӞਧᑕଶӤҁইຎֵ֦አقੴᯈᗝጱᦾ҂҅ਙଚӧฎᓟܨ
አጱֵ֦҅ࣁአਙԏݢڹᚆᵱᥝ؉Ӟӥᯈᗝ̶

ֵአᬯӞե҅տᦏ֦ᬰᤈᯈᗝ҅ݢզᦏ֦ࣁᧆሾहӾᬩᤈٌ՜ᚕጱ�WUDFHEDFN�ᬌڊ᮷ᛔ
ۖᗦ۸̶

$ python3 -m pretty_errors

ᯈᗝਠ౮֦ٚ҅ݸᬩᤈձ֜ᚕ҅WUDFHEDFN�᮷տᛔۖᗦ۸ԧ̶

ӧՐฎࣁ౯ጱ�L7HUP�ᕣᒒӥ

KDUP�ӾԞտ&\�3ࣁ



�ڋզፗളᅩݢ�KDUP�Ӿጱ�WUDFHEDFN&\�3ࣁضӞጱᗌᅩ੪ฎܻ҅ࠔ կ᪠ஆ �ፗള᪡کଫᲙ
կդᎱᤈ҅ᘒ֦ইຎฎ�96ࣁ&RGHݢ�զֵአ�ӥᶎᛔਧԎᯈᗝጱොໜᥴ٬ᬯӻᳯ᷌ҁӥᶎտ
ᦖ݇҅کහฎғ display_link ҂̶

�ӥ֦҅ଚӧమᦡᗝ٭ྌ҅ํԶఘࢩ pretty_errors አ̶ݢੴق�

ᮎெԍݐၾԏڹጱᯈᗝޫҘ

�ڊᵱᥝེٚᬌݝ python -m pretty_errors ҅ᬌفڊ� C Ⴔᴻ̶ݢܨ�



 կӾֵአܔ .4

�ᵱᥝֵአ֦ࣁզ໑ഝᛔ૩ᵱᥝ҅ݢ֦҅ݸአݢੴقၾݐ pretty-errors �ጱᚕկӾف
pretty_errors አֵݢܨ҅

import pretty_errors

੪؟ᬯ

import pretty_errors

def foo():
    1/0

if __name__ == "__main__":
    foo()

꧊Ӟጱฎֵ҅አᬯᐿොୗ҅ᝑฎ֦ጱᚕӾ҅ڊሿဩᲙ҅ڞᬌڊጱଉמ௳ᬮฎೲᆙԏ
ጱොୗᐏ҅ଚӧտᤩᗦ۸̶ڹ

�ྌ҅ԅԧᦏᗦ۸ๅବ҅ਥොവគֵ֦አࢩ python -m pretty_errors

5. ᛔਧԎᦡᗝ 

Ӥᶎጱֺৼ᯾҅౯ժֵአጱ᮷ฎ� pretty_errors �ጱἕᦊᗦ۸໒ୗ҅ᐏጱמ௳ଚဌํᮎԍ̶ق

ྲই

ਙଚဌํᐏಸᲙկጱᕷ᪠ஆ҅ᬯਖ਼ֵ౯ժஉᵙਧ֖کฎߺӻկ᯾ጱդᎱڊሿᲙ̶
ইຎᚆٍ֛ಸᲙጱդᎱ҅ᕳ౯ժᐏࣁᕣᒒӤ҅੪ӧᵱᥝ౯ժٚکრᎱկӾഭັܻ
ԧ̶ࢩ

ইຎֵአԧ� pretty_errors �ᛘଉמ௳ํӶ०҅ᮎᬮӧইӧֵአ� pretty_errors �ޫ̶

ӧᬦ҅ݢզޞᦫ֦ጱฎ҅ pretty_errors �ଚဌํ֦మጱᮎԍᓌ̶ܔ

ਙ᪃ड़න҅ඪ೮ᛔਧԎᯈᗝ҅ݢզኧ֦ᭌೠ֦ᵱᥝᐏߺԶמ௳҅ெԍᐏҘ

ᬯ᯾ԈӞӻֺৼ

import pretty_errors

# ̓᯿ᅩ̈́ᬰᤈᯈᗝ



pretty_errors.configure(
    separator_character = '*',
    filename_display    = pretty_errors.FILENAME_EXTENDED,
    line_number_first   = True,
    display_link        = True,
    lines_before        = 5,
    lines_after         = 2,
    line_color          = pretty_errors.RED + '> ' + pretty_errors.default_conf
ig.line_color,
    code_color          = '  ' + pretty_errors.default_config.line_color,
)

# ܻጱդᎱ
def foo():
    1/0

if __name__ == "__main__":
    foo()

�Ӥᶎᬯֵአ؟֦ࣁ pretty_errrs.configure �ᬰᤈᯈᗝ҅ಲڊጱጱଉמ௳੪ݒ౮ᬯ
ԧ̶

୮ᆐԧ҅ pretty_errors.configure() �ᬮݢզളතஉग़ጱ݇හ֦҅ݢզ໑ഝ֦ᛔ૩ጱᵱᥝᬰᤈ
ᯈᗝ̶

5.1 ᦡᗝ᷏ᜋ 



header_color ғᦡᗝຽ᷌ᤈጱ᷏ᜋ̶
timestamp_color ғᦡᗝᳵ౿᷏ᜋ
default_color ғᦡᗝἕᦊጱ᷏ᜋ
filename_color ғᦡᗝկ᷏ݷᜋ
line_number_color ғᦡᗝᤈ᷏ݩᜋ̶
function_color ғᦡᗝڍහ᷏ᜋ̶
link_color ғᦡᗝ᱾ളጱ᷏ᜋ̶

҅ײᦡᗝ᷏ᜋጱࣁ pretty_errors �׀ԧӞԶଉአጱ�᷏ᜋଉᰁ֦׀ፗള᧣̶ݐ

BLACK ғἓᜋ
GREY ғᅍᜋ
RED ғᕁᜋ
GREEN ғᖖᜋ
YELLOW ғἎᜋ
BLUE ғ᠗ᜋ
MAGENTA ғߝᕁᜋ
CYAN ғ᠗ᖖᜋ
WHITE ғጮᜋ

ᘒྯӞᐿ᷏ᜋ҅᮷ፘଫጱ܃ᯈጱ� BRIGHT_ ��֛ݒ� _BACKGROUND ֛҅ݒ�

ٌӾ҅ _BACKGROUND �አԭᦡᗝᙧวᜋ҅Ԉӻֺৼইӥ̶



5.2 ᦡᗝดᐏٖ 

line_number_first ̶ݷᘒӧฎկ҅ݩดᐏᤈضਖ਼Ḓ҅ݸአސ�
lines_before �ғ�ดᐏݎኞଉ॒ጱپڹᤈդᎱ
lines_after ғ�ดᐏݎኞଉ॒ጱپݸᤈդᎱ
display_link ғސአ҅ݸਖ਼ࣁᲙ֖ᗝӥොٟف᱾ള҅96FRGHਖ਼꧋ᦜڋܔᧆ᱾ള̶
separator_character ғአԭڠୌຽ᷌ᤈጱਁᒧ̶ἕᦊఘ٭ӥֵአᬳਁᒧ̶ইຎᦡᗝԅ�
'' �ᘏ� None �҅ຽ᷌ਖ਼ᤩᐬአ̶
display_timestamp ғސአ҅ᳵ౿ਖ਼ٟࢧفშ१Ӿ̶

display_locals
ᰁٌ݊꧊̶ݒᶮ᮱ञຝդᎱӾጱੴ᮱ࣁਖ਼ดᐏ҅ݸአސ

display_trace_locals
ᰁਖ਼Өਙժጱ꧊Ӟ᩸ดᐏ̶ݒሿጱੴ᮱ڊ՜ञຝդᎱӾٌ҅ݸአސ



5.3 ᦡᗝெԍดᐏ 

line_length ғᦡᗝྯᤈጱᳩଶ҅ἕᦊԅ�҅ᤒᐏྯᤈጱᬌڊਖ਼Өഴݣګ੮ੑፘ܃ᯈ҅ই
ຎ֦ᦡᗝጱᳩଶਖ਼অӨഴ਼ݣګଶ܃ᯈ҅ݢڞᚆᵱᥝᐬአ full_line_newline ҅զᴠྊڊ
ሿกดጱഘᤈᒧ̶

full_line_newline ғ୮ᬌڊጱਁᒧჿᤈ҅ฎވᥝൊفഘᤈᒧ̶

timestamp_function
᧣አᧆڍහզኞ౮ᳵ౿̶ἕᦊ꧊ԅ time.perf_counter ̶

top_first
ดᐏञᶮ᮱̶ض҅Ḓݍञ᪙᪵ਖ਼҅ݸአސ

display_arrow
ᳯ᷌ጱեᇈ̶ํݻਖ਼ᰒဩᲙดᐏӞӻᓞ१҅҅ݸአސ

truncate_code
ᤈᳩ̶ݳᤈդᎱਖ਼ᤩ౼ෙզᭇྯ҅ݸአސ

stack_depth
ᥝดᐏጱञ᪙᪵ጱ๋य़ፓහ̶Ջԍײ 0 ਖ਼ดᐏෆӻञ҅ᬯฎἕᦊ꧊̶

exception_above
ञ᪙᪵Ӥො̶ࣁଉਖ਼ดᐏ҅ݸአސ

exception_below ғ
ञ᪙᪵ӥො̶ࣁଉดᐏ҅ݸአސ

reset_stdout
አྌސኸӥᲙጱ᷏ᜋ҅᧗ݣګVWGHUUҔইຎጱഴVWGRXWفਖ਼ٟڜ᯿ᗝԎଧ҅ݸአސ
ᭌᶱ̶

filename_display

ᦡᗝկݷጱᐏොୗ҅ํӣӻᭌᶱғ� pretty_errors.FILENAME_COMPACT �̵
pretty_errors.FILENAME_EXTENDED ҅ᘏ pretty_errors.FILENAME_FULL

զӤ҅੪ฎ౯� pretty_errors �ጱֵአ֛ḵ҅ጱ᧔҅ᬯӻପۑᚆᶋଉ୩य़ֵ҅አපຎԞᇙ
զ҅֕ฎํԧਙտๅঅӞ̶ԭԶమᛔਧԎᲙݢᯡᅠ҅ਙ੪᪙�3(3��ᥢӞ҅ဌํਙฎڦ
ᬌ࣋ڊวጱՈ҅ pretty_errors �տฎӞӻӧᲙጱᥴ٬ොໜ҅กߵਙവគᕳ̶֦

7.3 ํՈᎣጱ Python "᯿ᦶګ" 



ԅԧعኧԭӞԶᗑᕶᒵٌ՜ӧݢഴࢩᔰ҅ᘒ᩸ጱۑᚆᳯ̶᷌ྲইݎࣁᭆ᧗҅տࢩԅ
ᗑᕶӧᑞਧ҅ஃஃտํ᧗᩻ጱᳯ̶᷌

ᬯᐿఘ٭ӥ҅౯ժ᭗ଉտࣁդᎱӾفے᯿ᦶጱդᎱ̶᯿ᦶጱդᎱӧᵙਫሿ҅֕ইٟ֜ս
ᵝ̵ฃአ҅ฎ౯ժᥝᘍᡤጱᳯ̶᷌

ᬯ᯾ᥝᕳय़ਹՕᕨጱฎӞӻᒫӣොପ��� Tenacity �҅ਙਫሿԧپԒ౯ժݢզֵአکጱಅํ᯿ᦶ
ว҅ྲইғ࣋

��� ӥᬰᤈ᯿ᦶҘ٭Ջԍఘࣁ
��� ᯿ᦶޫེپ"
��� ᯿ᦶग़ԋݸᕮҘ
��� ྯེ᯿ᦶጱᳵᵍग़ᳩޫҘ
��� ᯿ᦶ०ᨳݸጱࢧ᧣Ҙ

ᥝਞᤰਙض҅�ڹአਙԏֵࣁ

$ pip install tenacity

๋चጱ᯿ᦶ 

෫կ᯿ᦶ҅᯿ᦶԏᳵ෫ᳵᵍ

from tenacity import retry

@retry
def test_retry():
    print("ᒵஇ᯿ᦶ҅᯿ᦶ෫ᳵᵍಗᤈ...")
    raise Exception

test_retry()

෫կ᯿ᦶ҅֕ฎࣁ᯿ᦶԏڹᥝᒵஇ���ᑁ

from tenacity import retry, wait_fixed

@retry(wait=wait_fixed(2))
def test_retry():
    print("ᒵஇ᯿ᦶ...")
    raise Exception

test_retry()



ᦡᗝ؊ྊचկ 

᯿ᦶ��ེݝ

from tenacity import retry, stop_after_attempt

@retry(stop=stop_after_attempt(7))
def test_retry():
    print("ᒵஇ᯿ᦶ...")
    raise Exception

test_retry()

᯿ᦶ����ᑁݸӧٚ᯿ᦶ

from tenacity import retry, stop_after_delay

@retry(stop=stop_after_delay(10))
def test_retry():
    print("ᒵஇ᯿ᦶ...")
    raise Exception

test_retry()

ᘏӤᶎӷӻկჿ᪃Ӟӻ੪ᕮ᯿ᦶ

from tenacity import retry, stop_after_delay, stop_after_attempt

@retry(stop=(stop_after_delay(10) | stop_after_attempt(7)))
def test_retry():
    print("ᒵஇ᯿ᦶ...")
    raise Exception

test_retry()

ᦡᗝ֜ᬰᤈ᯿ᦶ 

ӥ҅ٚᬰᤈ᯿ᦶ٭ሿᇙਧᲙ�ଉҁྲই᧗᩻҂ጱఘڊࣁ

from requests import exceptions



from tenacity import retry, retry_if_exception_type

@retry(retry=retry_if_exception_type(exceptions.Timeout))
def test_retry():
    print("ᒵஇ᯿ᦶ...")
    raise exceptions.Timeout

test_retry()

ჿ᪃ᛔਧԎկ҅ٚᬰᤈ᯿ᦶ̶ࣁ

ইӥᐏֺ҅୮� test_retry ꧊ԅ�)DOVH�҅ٚᬰᤈ᯿ᦶࢧහᬬڍ�

from tenacity import retry, stop_after_attempt, retry_if_result

def is_false(value):
    return value is False

@retry(stop=stop_after_attempt(3),
       retry=retry_if_result(is_false))
def test_retry():
    return False

test_retry()

᯿ᦶݸᲙ᯿ෛಲڊ 

୮ڊሿଉ҅ݸWHQDFLW\�տᬰᤈ᯿ᦶ҅ᝑ᯿ᦶݸᬮฎ०ᨳ҅ἕᦊఘ٭ӥ҅ஃӤಲڊጱଉտݒ౮
5HWU\(UURU҅ᘒӧฎ๋໑ጱ̶ܻࢩ

Ӟӻ݇හҁےզݢྌࢩ reraise=True ҂ֵ҅୮᯿ᦶ०ᨳ҅ݸஃक़ಲڊጱଉᬮฎܻጱᮎ
ӻ̶

from tenacity import retry, stop_after_attempt

@retry(stop=stop_after_attempt(7), reraise=True)
def test_retry():
    print("ᒵஇ᯿ᦶ...")
    raise Exception

test_retry()



ᦡᗝڍ᧣ࢧහ 

୮๋ݸӞེ᯿ᦶ०ᨳݢ҅ݸզಗᤈӞӻڍ᧣ࢧහ

from tenacity import *

def return_last_value(retry_state):
    print("ಗᤈڍ᧣ࢧහ")
    return retry_state.outcome.result()  # ᤒᐏᬬڍܻࢧහጱᬬࢧ꧊

def is_false(value):
    return value is False

@retry(stop=stop_after_attempt(3),
       retry_error_callback=return_last_value,
       retry=retry_if_result(is_false))
def test_retry():
    print("ᒵஇ᯿ᦶӾ...")
    return False

print(test_retry())

ᬌڊইӥ

ᒵஇ᯿ᦶӾ...
ᒵஇ᯿ᦶӾ...
ᒵஇ᯿ᦶӾ...
ಗᤈڍ᧣ࢧහ
False
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