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0000000000 0000000000000 PythonOOOODOOOOOODOOOOOODODOOOODO
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010

Jobooooboodd

Cpython 00000000000 DOO0ODODOO0ODOOODOODOOODODOODODOO

CPython implementation detail: 1 0 0 000000000000 00 CPythonODOOOOOOOODOOO
000 implementations 00 000O0OOCOO

11 0000000

Python 0000000000000 O0O0O0O0O0O0O0O0OOOOOOO:

python [-bBdEhiIOgsSuvVWx?] [-c command | -m module-name | script | — ] [args]

gobboooboooobooooooocooboocooboooobooooooogn:

python myscript.py

111 0000000000000

0000000000000000 UNIXOOOOoOoOoOooooooboooooooooooooooao
oo:

tty 000000000000 O0OCDOOO0OO0O0O0O0OCDOO EOF (end-of-file 0 0O UNIX OO
Ctrl-DOOWindows 00 Ctrl-z, Enter 00000)0000000O0O0O00O0O0O0O0OO0OO
oooooood

e JO0Ob0O0ODLOODDOODOUODOLOODLUOODDOODDOUOODLDODDOODLDbDODDOUODLOO
gboooooon

e JO0Ob0O0ODLOODDOODOUODOLOODUOODDOODDUODLDODDOODLbOODDOUODLOO
oboooooogoog

- -c U000 DOO0OOOOOOOO0OO0OOOODOODOOOOODODOOOOOO0 PythonOOOOODO
cobooooooboobOooooOoOo0oOoOo0oOobo0obOboOoboboOoboboobboOobobooboobooon
OPythonOOOOOOOODO
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-m J0O00OO00 OO0 PythonOOOOOOOOOOODOOOOOOODOOOOOOOOOOOODO
cooooooboooobooono

goboooooooooooobooooooooooooobooooon

gboooooboobobobobooobooboobobooboboboboooobooboboobdon sys.sargv
0000 -00ooooo o0oO0oQ0OO (sys.argv[0))OODODOODODOOODOOOODOOOOOOOO

—-c <command>
command 00 PythonO0OOOOO0OOD0OO0ODO command 00000000000 100000000
gobooboobboobooboobobooboobbooboob

gobobobobOobobobob sys.argvdogogoog "-c"0OODOODODODODODO
0 sys.pathO00O00000CO0O0@OOO0O0ODOOOOODOOOOOODOOOOOODOODOOO
OO0 mport 000 O0O0O00O0OO)O

-m <module—name>
sys.path00O0O0O00OO00O0OO0DO0O0O0000O0O0O0O0O0O0OO0O0OODOD _main__ 0000 O0OOO
oooooo

000 module 00000000 (.py) 0000000000000 0O0O0O0OO0O0OO PythonOODO
000000 (absolutemodulename) 0 000 000000000000 O0O0O0O0O0OCOOO0OO
(COo00O0OO0oO0oUoUO0OoUUUOoUOoooOoooOoooooo)o

good0oo(@UoOooboooooooO)yooooOoOooUOobOoUoOoOoDOOoOooOooDOooooogoo
0000000000000 00d00 <pkg>..main_OmainO0000000000OOCOOO0OO
0000000000000 ooooooDoDOoo zipOODODOOOOOOODODODOOOOOO
goboobogood

O0O: 000000000 DO000O00000 CoD00ooDooooooooooDooooooo
Python 00 00O U0O0DOOCOUOU0ODOCOOUODOOOUOUODOODODOUUODOODUOODDODOOOOO
gobooboobboobooboboooboo

gobooobbooobbooDb sys.argvd0ooooobooobboobobbooobbon
gco(@oooooooooooooooooooooo0 "-m"OOoObDOOO0)g -cODOOOO
gbooooooboobdobdb sys.pathd00oooooogon

coooboboooboooooboooooooOoOooOoO0obOooOooOooooOoobooOoOoOoOooObOoOoOobOboOoon
OO0 timeit OO0O00O0O0O0O0O0O0OO0ODCOOOO:

python —mtimeit -s 'setup here' 'benchmarked code here'

python -mtimeit -h # for details

O0:

runpy.runmodule () PythonOOOOOOOOOOOOCOO

4 010 0000000000
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PEP338-000000000000000OO0OO
ooooo31000: . mein_O0O0OD0ODOOODOODOODOOOOOOOOOOOOOOO

ooooboobo34000:0000000000000O0O0O0O0O0~O0

0000 (sys.stdin)000000O0O0O0O0OC0O0O0OOOOOOOOOOOOOOOOOOOOO
-1 0000000000004

0000000000000000 sys.argv 0000000 "-"0000000000000
sys.path00000000000O

<script>
script 00 Python 0000000000 script00Python 00000 _main_.py 0000000
0000000 -mein__.py0OO0OOOOCOCO zpOOOOOOOOOOODODODODOOOOOOO (@O
go00oo0)ooooooooooogo

Coboo0ooooobboOobbOon sys.argvO0doooooooooooooooooooon
oooooooo

0000000 Python OOODDOOODOOOOODOOOODOOOOODOOODOODOODOOOO
sys.path000000000000C0O000 _main__000000O00O0O0DOODOOO

00000000000000 zp0O0OOOOOO0DOODOOOOOOODOODODOO sys.pathO0OO
Ub0oo00o0b -main__.py 00000 _main__ 00000000000 OCOO

O0:

runpy.runpath() PythonOOOOOOOOOOOOOO

ooo00ooooo00ooo0O00oooO000o0oo0O00 -1 000000000O0sys.argv([0] 00000
o™mOoO0oO00o0o0oo0ooo0Oo0o0O000 sys.path0000000CO0O0O0O0O0O0O0OOCODOOOOOOO
00000000ooogoooogg (rlcompleter-config 00O O0OOOODO)O

age:
tut-invoking

0ob0O0 34000:000000000000DODO00OOO0OOOO

1120000000

-7

-h

—-help
ogoooooooOooOoooOooboOoopooooooo

11, 0000000 5
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——version

Python 0O O0O0O0O00000000000O0O0O0O00O0O0O:

Python 3.6.0b2+

200000000000C00C0COOCOOOOOOOOOOOO:

Python 3.6.0b2+ (3.6:84a3c5003510+, Oct 26 2016, 02:33:55)
[GCC 6.2.0 20161005]

ooooo 3e600O0:-vwvOOooooO

113 000000000

-b

-i

bytes OO0 bytearrayl str 000000000000 bytesO intO00O000O0O0O0O0O
0000000000000000 20000000 (-bb)00OOO0OOODOOOOOO

OO0O0OO0O035000:bytesd int 0000000000

O000CO0O0OPythonOOOOOOOODOOOODOOOODO .pycO0000O0O0O0O0O0O0DOOOO
PYTHONDONTWRITEBYTECODE OO0 O0U0OU0OOOOOOOOOO

o0oo00O0o0O0oob0o0ob0obD00obOOo(@obbOobD0oobOob00oUobOo0oDbOobOoobOobDDbOo
0)O pyrTHONDEBUGOOODOOODOOO

U000 PYTHON+x DODOO0OOOOOOODODOO PYTHONPATH U PYTHONHOME OODOODO

coooboooooboooooooobono -cOOO0ObOO0OOO0ODOOO0O00 sys.stdinOO00O
gobooboobbooboobobooobooboooboobboboboobbobobooboo
U000 pYTHONSTARTUP O DOODOODODOODOOOO

goobooboobbooboobboooboobbooobodbboboboobbobDboobboo
O00000000 pyTHONINSPECTOOOODOODOODOO

Python 00 O0O0O0O0O0O0OCOOOO0-EO0 -sO000000O0DOODCOOOO0O0O0O0O sys.pathO
oooooooobooooboooobo0ooooooDOo0ooboOobo00DbO0O0n PYTHONX O
coooboboooboooooboooooooOoOooOoO0obOooOooOooooOoobooOoOoOoOooObOoOoOobOboOoon
ooooooo

ooooo34000.

Remove assert statements and any code conditional on the value of __debug__. Augment the filename

010 0000000000
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for compiled (bytecode) files by adding .opt—1 before the .pyc extension (see PEP 488). See also
PYTHONOPTIMIZE.

00000 35000:PEP4880 000 .pycOOOOODODOOOOOO

-00
Do —0 and also discard docstrings. Augment the filename for compiled (bytecode) files by adding . opt -2
before the . pyc extension (see PEP 488).
O0O0Q0OO35000:PEP4880 000 .pycO0OD0OOOOODODODOOO

-q
0000000000000 copyright DOODDODODOOOOOODODOOUOOOOOO
O00ooD 32000.

-R
O0000000000000O0Python3300000000000000000000O0O0OOO
O000000oooo pythonOOOO0OOO0ODOOOOO0OO0OODOOOOOODODODOOODOOOO
O O str, bytes, datetime 0 0 __hash__() 00000000000 "0007000000000000
Python OO 0O ODOOOOOOOO PythonD OO OODOUOODODODODODODOOOOOOOOOOODODOO
O00000000000dict0000000000 OM2)0000000000000000000
OODCOO0OD DoSOOODOOODOODOODOODOODDOOO http://www.ocert.org/advisories/
ocert-2011-003.html D00 O00OCOO0O0O
PYTHONHASHSEED 00000000 ODODOODOODOOOOOOOOOOOOOO
ooooo 323000.

-s
user site-packages directoryl sys.pathOOOOOOOO
go:
PEP370-000000 site-packages 000000

-S
site000000 mport 000 0000000000000 sited00 sys.pathO000O0O00O0O
0000000 sited00000 mport 0000000000000 0O0ODOOO (DOOOODOODO
site.main() OOOD0OOOOOO0O)O

-u
00000000000 000O000U00oDoooOoU0ooDD (buffer000DO0OO0OOOOO)OOO
gd0o0oodU0ooo0ooooooooogooo yoooooooooOoooOoUoooOoUoDboooo
gooooOoOoOoO0o0O0O0o0ooO0ooUoUUoUoooooooooooooooooooo
PYTHONUNBUFFERED OO UOUOUOQOQOQOQOQd

-v
goodoo0oo0ooU0ooU0D0o0ooOdO0oD (U0oO0oDoU0oOOoDOoooUooDOo)ydooooooo

11, 0000000 7
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https://www.python.org/dev/peps/pep-0488
http://www.ocert.org/advisories/ocert-2011-003.html
http://www.ocert.org/advisories/ocert-2011-003.html
https://www.python.org/dev/peps/pep-0370

Python Setup and Usage, 0000 3.6.9

oooooooooooooooOooOo oooooooooo (vwOOOOOOOOOOOOOO
cooooboooooooooboooboobOOobOOobOobOOoOooOoboOobOOobOOoOoOoOoOoOoDOOobOOoDbOon
O000000Db000000000 pYTHONVERBOSE OO ODOOODOOO

-W arg
00000 PythonODOOOODODODOODOOOOOODOOODOOO sys.stderr 000000000
gboooobooboobobobooooobooo

file:line: category: message

cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
cooboooobooboobobooooboooooo

000 wODOODOODOODOODOODOOODO 1ODO0O0OOOODOODOODOOODOOD
gogooooooboboobbobobobbbbbbobooooooooob whOoOoooooooooo
(oO0oO00oobOO0bO0bOOo0OoDO0obO0obOOobOObDOobOUobOOoObOOobOOobOOoDOobDOoDoOono)Ho

OO0 PythonOOODOOOO0O0O0 warningsO0O0O0O0O00O0O0O0O0O0O0O0OOOOOOOOO
goooooooooooooooooooooooo@oooooooDooOoDOOD0)bO0:
ignore U0OO0OOO0ODOODOOOO

default OO0OOOCOOCOOCOOOO(@OOOOOO100O0O0O0O0O0O0)OO0O0O0OO

all OOOO0OOOO0OOOOOOOO(@OOOOOOOOOOOOOOOOOOOOOOOOO0OO0
00000000000000000000000)o

module UO0O0O0O0000O0O0O0O0O0OO0O0COOOOO
once U0OO0OO0OO0OO0OOO0OOO0OOODOOOOOOOODOO
error ODO00OO0OO0OO0O0O0OOOODOOOOOOOODOOOOO

coooooooooooooon:

action:message:category:module:line

D000 acion0000O00OO0O0OODOOODOOOOOOOODOOODOOODOOODOOODODOO
goooooboooooooobooooooooooboobooobboboboooooobobobboboOoo
message 100000000 DOOO0OOOO00O0CODOOOOOOOOOO0OOOOOOOOOOODOO
category 00 D0 U0D0DO0O0OO0OO0OOODOOO0ODOODOOOOOOOOODODODOOO category
gooobobobobooboooboooboobobooboobobooboobDboobooobDoboo
000000000000 00O000D0O000DO00DO0O000 meduleOODODODOODOM@OOO
O (fully-qualified) 0) 00000000000 0ODOOCOO00O0O0OOOOCOOOOOODOOOOOO
line0000O0ODOODOOOOOOOOOODODODOODOOOOOOOODOODOODDODOOOO

O0:

warnings-dQooooog

8 010 0000000000
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=X

PEP 230 — Warning framework

PYTHONWARNINGS

UnixO0O0O0O0O0O #!'emd 0000000000 CO0OOCOOOOOOOOOOODOOODOSOOO
gbooooogoboobooboo

00000000000000000000000000000000 CPythonOOOOOOODOO
oooo:

e —X faulthandler O faulthandlerOQOGQOGOGOOO;

* —X showrefcount to output the total reference count and number of used memory blocks when
the program finishes or after each statement in the interactive interpreter. This only works on debug

builds.

* -X tracemalloc O tracemalloc JOOODOOODOO Python OO ODOOODOOODO

gdoo0ooo0ooo0oo0ooooooDoooDoOO0oo0oo0oooDooooooDoooDod
oobooooooo0 NFRAMEDOODOOOODOOOOODODO ODOOOODOODOODOO =X
tracemalloc=NFRAME 0000000000000 tracemalloc.start () DOOO0O
ooooo

* -X showalloccount to output the total count of allocated objects for each type when the program

finishes. This only works when Python was built with COUNT_ALLOCS defined.
gobO00b00 sys.xoptions 0O 0OOOO0OOO0O0OO00O0OOO
goOO0OQ0 32000: x0O0OOoOoOooOoOoOoOoOODOo
00000 33000: -X faulthandlerO0OQOOOO
00000 34000: -X showrefcount 000 -X tracemallocOODOOOO

00000 3.6000: -X showalloccount 00000

114 000000000000

JythonOOOOOOODOOOOOO

1.2 0000

000oooooo pythonOO0OCOOUOOODODOOCOOOO -E0 -IODODOCOCOOO0ODDOOOOOOOO
gogbboooboobboobooboooboobooobooboobobooboobboobo

PYTHONHOME

OO0 Python 0 ODODODOODODODUODOOUOOUODOODOUODODOOO prefix/lib/

1.2. 0000
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pythonversionl exec_prefix/lib/pythonversion000000000000O00 prefix
O execprefix00000000000D0ODODOODOODOOOOODODOO /usr/localOOO

PYTHONHOME O 100000000000 D0O0ODOO0ODOOO00O0ODO prefixO execprefixODO
0000000000 00b0o000b000b0Ob0b0U0O0OPYTHONHOME U prefix:exec_prefix
oooooooood

PYTHONPATH
goooooooboooboobooboobbboboooodooooobbbobbbbbbboboo0oUuogo
PATHOOUOUOO os.pathsep (Unix OO OOO0O WindowsOOOOOODO)O0OOOOO 1000
gobooboobboobooobooboobboobbobbooboo

OO00000C0O00D0O0C0O PYyTHONPATHOOOUODOOOOO PythonOOOODO (DO OOODO
000000000000 0)000 zpdDOODDODOOODODOODODOODOODOODOODOODOOO zip
OO00O0CoOoOoO0 mport 00000000000

O0000000Db0bO0oU0b00obO0bD0bUobO00b0d prefix/lib/pythonversionO0000
OO0 @0 pyrHONHOME OODOOOODOOOO)00O0O0 OD PYTHONPATHOOODOOOOO

oo oo oooobbogyg obbboooooobobboooooobDbobbboooo
PYTHONPATH OOUOOODOOOOOCOCDOOO Python OODDOOODO sys.path 00000
goboobooobod

PYTHONSTARTUP
00o000o0o0oDO0DOd0o0o0o0O0ooU0ooOU0oDO0DOoo0OooU0OoD0ooOUoODUooOOoDODoDOon
00000 PythonOOOOOOOOODOOOCOOOOOOODOODOOOODODODODOOOOOO
g0o0oo0odoOO0DOdO0o0OO0OOoO0oOU0oOoUOobOU0oOoUODOooDOo0ooOUoOUOooOooDgoDOoDOoo
000000000000 00D0O00DO0O000O00nO sys.psll sys.ps200000000
sys.__interactivehook O0O0O0OOOOODOOOOO

PYTHONOPTIMIZE
coooooooooooboooobooooo -oobooooobooOoobOboOoooOoOoooOooobooOooon
OO0 -oOobOOoOoO0ooOOoOoOooboobooooboooono

PYTHONDEBUG
gooooobooboboobobooobo -oooboooboobboobboobboooboo
o0 Jd00b0b0oooooooobooboon

PYTHONINSPECT
cooboboooobooooooocobooboboo —s00bobo0o0oobooOo0oOoOooOoboOoooDo

00000 PythonOODOOO os.environ 0000000000 0O0O0DOO000OOOOOOOO
coooooooooooooono

PYTHONUNBUFFERED
cooobooooobooooooooooboboo —wooboOoooboooooooOoooDo

PYTHONVERBOSE
goboobbooboobboobbo —vOoobobooboooboobbooboboooboo
U0 -vouobuoooboobooboboobo

10 010 0000000000
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PYTHONCASEOK
00000000000 O000000 PythonO import 00O0O0O/0000000C0O0O00 O0OO
Windows 0 OSX O OOOOOO00OO

PYTHONDONTWRITEBYTECODE
00000000000 000000000 PythonODODDOOOODOOODOOODOOOO .pycOO
gboooooobooboboboooo-BUbOO0OOObOODODODObDOO

PYTHONHASHSEED
O00000O0O0OD0O0OD0O0OD0D00D0 randomO0O00OO0O0ODODODOODODO strtObytes 00 OO datetime
gobooboobbooboobboooboo

PYTHONHASHSEED OOOOOO0O0O0O0OCOOCOOO0O0O0O0OOCOOOO0O0DOOODODO hash()OO
ooooooooboooooon

cooooooooobobooboobooobooooboooobOOoOoobOboobooooOooDoOoDbOon
Python OO OO O0OO0OO0OO0O0O0O0O0O00000O0000O0O00O0O0O

000 [0,4294967295] 000 0000000000000 OO0OO0OOOOODOOOOOOOOOO
oooon

ooooo 323000.

PYTHONIOENCODING
gobooboobbooboobbobobO0dbO0lencodingname:errorhandler 00
00000000 /00D0o0/000000000000000000000 encodingname O
rerrorhandler 000000000 0O0OOstr.encode() DOOODOODOOOOO

OO00OO0OO0OD0OO0OO0OO0ODOU O:errorhandler 00 O0O0D0OOODOOO, ODOODOOO
'backslashreplace' OO0

00000 34000: encodingname 0000000000 ODO0O

00000 3.6 000: On Windows, the encoding specified by this variable is ignored for interactive
console buffers unless PYTHONLEGACYWINDOWSSTDIO is also specified. Files and pipes redirected

through the standard streams are not affected.

PYTHONNOUSERSITE
O000000O00D0O00D0OO0DOOd PythonO OO0 site-packages O0OODOO0O O sys.
path 00000 OG404d

aoe:
PEP370-000000 site-packages0OQd OO0

PYTHONUSERBASE
user base directory UOUODODOOOODOO python setup.py install —--user OO
user site-packages directory O Distutils installation paths 000000000000 0O
ooo

Oodes

1.2. 0000 11
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PEP370-000000 site-packagesO0O4dOGQdnO

PYTHONEXECUTABLE
000000000000000 sys.argv([0]00CO0O0O0OO0O0O0O0DOOODOOOOOOOOO
OOOOOOOoOOO0O0o0O0OMacOSXOOOOOOOOO

PYTHONWARNINGS
o0 wbOOoobOOooooOoooooobooooboooooooooboooob wOoOobOOOoOoDbOoOooo
oooo

PYTHONFAULTHANDLER
obooboobodbboobpboobo0obddbibd faulthandler.enable() ODOOOO
OCODOOPythonOOOODOODOOODOODOODO SIGSEGVOSIGFPEO SIGABRTO SIGBUS O
U0 sicILLdpibogoboobboOobbOdl -x faulthandlerJgdooooooonoO

ooooo33000.

PYTHONTRACEMALLOC
0000000000000 00DODO00DOO¢tracemallocO00D0OO0OOO0O0OOO PythonOO
00000000000 0ooo0ooooo00oo00ooo00ooo0oooDooo0oDoDoooDooon
OO000O00D0OO0 PYTHONTRACEMALLOC=1OOOODOOOODOOODOOOODOODOOOOO
tracemalloc.start () DOOOOOO0ODOOO

ooooo 34000.

PYTHONASYNCIODEBUG
CoO0obocOoOob0oocOobOoboocOobOobbdObDasyncio 00000 OOOOOOOOOOO
oooon

ooooo 34000.

PYTHONMALLOC

Set the Python memory allocators and/or install debug hooks.
Set the family of memory allocators used by Python:

* malloc: use the malloc () function of the C library for all domains (PYMEM_DOMAIN_RAW,
PYMEM_DOMAIN_MEM, PYMEM_DOMAIN_OBJ).

* pymalloc: use the pymalloc allocator for PYMEM_DOMAIN MEM and PYMEM_DOMAIN_OBRJ do-
mains and use the malloc () function for the PYMEM_DOMAIN_RAW domain.

Install debug hooks:
* debug: install debug hooks on top of the default memory allocator
* malloc_debug: same as malloc but also install debug hooks
* pymalloc_debug: same as pymalloc but also install debug hooks

When Python is compiled in release mode, the default is pymalloc. When compiled in debug mode, the

default is pymalloc_debug and the debug hooks are used automatically.

12 010 0000000000
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If Python is configured without pymalloc support, pymalloc and pymalloc_debug are not avail-

able, the default is malloc in release mode and malloc_debug in debug mode.
See the PyMem_SetupDebugHooks () function for debug hooks on Python memory allocators.
OOoooo 3.6000.

PYTHONMALLOCSTATS
If set to a non-empty string, Python will print statistics of the pymalloc memory allocator every time a new

pymalloc object arena is created, and on shutdown.

This variable is ignored if the PYTHONMALLOC environment variable is used to force the malloc ()
allocator of the C library, or if Python is configured without pymalloc support.

00000 3.6000: This variable can now also be used on Python compiled in release mode. It now

has no effect if set to an empty string.

PYTHONLEGACYWINDOWSFSENCODING
If set to a non-empty string, the default filesystem encoding and errors mode will revert to their pre-3.6
values of *mbcs’ and ’replace’, respectively. Otherwise, the new defaults "utf-8’ and ’surrogatepass’ are

used.

This may also be enabled at runtime with sys._enablelegacywindowsfsencoding ().
Auvailability: Windows

00000 36000:000000 PEPS29000000DO0O0OOO

PYTHONLEGACYWINDOWSSTDIO
If set to a non-empty string, does not use the new console reader and writer. This means that Unicode

characters will be encoded according to the active console code page, rather than using utf-8.

This variable is ignored if the standard streams are redirected (to files or pipes) rather than referring to

console buffers.
Auvailability: Windows

ooooo 36000,

1.21 000000000

000000000 --with-pydebugODOOO0OO0OO0000D0OO00DOODOODODOOODOOO Python
goooooooogo

PYTHONTHREADDEBUG
00000000 PythonOOOO0OOO0ODOOOOODOOOOO

PYTHONDUMPREF'S
00000000 PythonOOOOODO0O0OO0OO0O0O0O0O0OOO0OOOOODOOODODOOOOOOODOO
ooooooooo

1.2. 0000 13


https://www.python.org/dev/peps/pep-0529
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020

Unix OOODOOO0OO0O00O PythonO OO

21 00000000 PythonOOOOOoOOOoOooOO

2.1.1 Linux

00000 LnuxO0OOODODOOOOOCOO PythonODOODOODOOOOOODODDOODOOODOODODOOO
goooooboobboobooboobobooboobDbooboobbooboobbooboobo
gopDoOOooooOoOoOo pythonOOOOOOOOODOOOODOOODOOOOODOO

Python 0000000000000 D000000O0O0OOO00O0O0O0OOOO0O0O0000O00000O0O
oobooobooooooOooooboOoobooooooOooOoooDog:

gd:
https://www.debian.org/doc/manuals/maint-guide/first.en.html Debian 00 0 0 00O
https://en.opensuse.org/Portal:Packaging OpenSuse 00O OO0

https://docs.fedoraproject.org/en-US/Fedora_Draft_ Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
FedoraOOOOOO

http://www.slackbook.org/html/package-management-making-packages.html Slackware 0 000 00O

2.1.2 FreeBSD O OpenBSD

* FreeBSDOOOOO Python 0O OOOOOO0OO0OO0O0OOOO0DOOOOODODO:

pkg install python3

* OpenBSDOOOODO PythonDOODOODOODODOOODOODOODOOODODO:

pkg_add -r python

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/<insert your.

—architecture here>/python-<version>.tgz



https://www.debian.org/doc/manuals/maint-guide/first.en.html
https://en.opensuse.org/Portal:Packaging
https://docs.fedoraproject.org/en-US/Fedora_Draft_Documentation/0.1/html/RPM_Guide/ch-creating-rpms.html
http://www.slackbook.org/html/package-management-making-packages.html
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0000138600000 Python25.1000000000000000:

pkg_add ftp://ftp.openbsd.org/pub/OpenBSD/4.2/packages/i386/python-2.5.1p2.tgz

2.1.3 OpenSolaris

OpenCSW OO Python 0000000000000 PythonOODDOOOOODODOOOODODODODODDO
gboobodobdbodle.g pkgutil -i python27.

2.2 Python OO OO

Cpython 0O O O0OUOODOUOOOOOCOUOOCOCOOODODOD ODDOOODOOODODOUODOOUODDOOODDODOODODOO
000000ooooooooooooooo 0000 00000oooooo@uooooooooooon
00oooooooooooooon)

gogbooboooboooboboobo

./configure
make

make install

Configure 00 00000000 Unix0OOO0OOOO0O0O0O0OO0O0O000OO PythonOOOOOOOOODOODO
O READMEsst0O00O0O000O0OOOOO

O00: make install 0 python3O00O0OD0OOOO0OOOO0ODOOODOOOOOOODOOODODOOOOOO
O00000Omake install 00000 exec.prefix/bin/pythonversion000000000O0O0
make altinstall O0O0OO0OO0O0OO0OO0OOO

23 PythonOOOOoOooooooO

0000000000000 0000000000000; prefix (${prefix}) 0 execprefix
(${exec,prefix})[||:||]DDDDDDDDDDDDDDGNUDDDDDDDDDDDDDDDD;D
0oDoooooooooooooo

000000000 LnuxdOOOOODOOODODQOODOO /usrd0OnO

oooOo/ooooon oo

exec_prefix/bin/python3 gopboobooooboooo
prefix/lib/pythonversion, 0000000000 0oo0ooooooooooog
exec_prefix/lib/pythonversion ood

prefix/include/pythonversion, Python OO0 Python OO0 DOOOOODOOQO include
exec_prefix/include/pythonversion | OO0O0O0O0OOOODOOOOOOOOODOOOODOO

16 020 UnixOOOODODOOOO PythonOOO



https://www.opencsw.org/
https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
https://github.com/python/cpython/tree/3.6/README.rst
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24 000

Python 0O OO OO UnixOODODOOODDOOO000DO0OOO00ODO0OO0OOODOO0OOODOOOOOoOoOO

$ chmod +x script

000 shebang OO O O00O0OO0O00O0OO0O0ODOOOOOOOOODOOOODOO

#!/usr/bin/env python3

O0pPATHOOOO PythonOOODODOUOOOOOOOOOOODOOUOOCOOO UnixOD envOOOOOOO
oobDoooDoOooDoOoo0oO0g /usr/bin/python3 0000000000000 O0O0ODOOODO
gooogo

00000000 PythonOOODOOOOOOOOO subprocessO000000000D0O0O0ODOO

25 00000 IDE

Python OO OOOO0ODOOCO0OOCOOO IDEODCOOODOOOODOOOOOOOODOIDECDOODOOOO
000Do000o0oooooooooDo PEPSOOO0DOOOOOOOOO

000000000000 Python Editors O Integrated Development Environments 0 00000000

24. 00O 17



https://www.python.org/dev/peps/pep-0008
https://wiki.python.org/moin/PythonEditors
https://wiki.python.org/moin/IntegratedDevelopmentEnvironments
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0 30

Windows O Python 0O OO

0000000000 Python O Microsoft Windows 00 000000000000 WindowsOOOGOGOO
oooooooooooooooooooooo

3.1 PythonOOOGOGOGOQO

00000 UnixOOOOOOOOOODOOOOOWindowsOOOOOOOOODOOOO PytheonOODODO
0000000000000 dOPythonD 000000000 CCOCPythonOOOOOOOOOODOO O
000 0 WindowsOOOOOO MSIOOOOO)000O0O00O000COO00O0O0DOCOOO0ODOODOOO
ooo0000ooooo0O0000ooooO0000 PpythonODOODOOOOOODOOOOOODOOOOOO
goboooobooooboooooobooOoooOooOoobboOoOobooOooboOoOoooOoOoOoOOoOoobboOooon
goboooooooooooobboooobooooooooooOo ZIipOO0DOOOOOODOOO

311 00000000 OoooOooon

PEP 11 0000000000 Python DO DO DODOOOMicrosoft 00000000000 DODODOODODO
Windows 00 000000000000 DOOOOOOQOO Python3.60 VistaOODO O OO OO Windows O
000000000000 00WindowsXPOOODODODODOODODOOOOPython3400000000000
ooo

312 00000000

000000000 Python3.6000000004000000000000032000006400000
0000200000000WEBOODOODOO OOODODOOOOOOOOOO0O0O0O0O0OO0OOOOOO
gboooodoooobodboooodooooooooobdboooobooboooboooo0obooooO ooogoon
gobooooboooobooooooooooOooOoobboOoOoobooOooboOoOoooOOoOoOoOOoOoOobboOooon
goooooooobooogooooogoooooooooobo0ooooooooobDOoboD bobooboo
ooooboboooooooooood

000Do00oooooooo2000000000000000:


https://www.python.org/download/releases/
https://www.python.org/download/releases/
https://www.python.org/dev/peps/pep-0011
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@ Python 3.5.0 (32-bit) Setup — X

Install Python 3.5.0 (32-bit)

Select Install Mow to install Python with default settings, or choose Custormnize to
enable or disable features.

% Install Now
Ch\Users', «mmme '\ AppData\Local\Programs\Pythen'Python33-32

Includes IDLE, pip and documentation
Creates shortcuts and file aszsociations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

Wind()ws [] Add Python 3.5 to PATH Cancel

“Install Now” OO OO ODODO:

L G o o O O /P2 PO RS
O Python0O0O0O OOOOOOOOOCOCOOCOOOOOOOOOOOOOO)DO

« Python 0O ODOO0O0OOO0ODO0OOODODOOOOOOOOOODOO

» Windows O Python D000 ODDOOODOODOODOODOODOODODODOODOOODOOODOOO
gboooooooobobobo

- 0000000 0DDOO00DD0O0UDOOOpip0DOOOODDOOODOOO

e J0OD0O0O0DOODOODDOOODOODLOODLOODODOOODOODLOODDODOOD pATHOOO
gobooboobobooboobooo

gobooboobbooboobboooboobbon

”Customize installation” 0 0 0 00 0000000000000 0O00O0OO00O0OOO0OO0O0OO0OO00OOOO
gobooooboooooboooooobooooobooOooboOooobooooooooooOoooobooDoOoOooboboOooon
gobooooboooooooooboooo

0000000000000000000000 “Customize installation” OO0 O00000000000O:

 J0000O0COODOOCOOOCOOODO

Python O Program Files OO0 OO0 O0O0O0O0O0O0O0OOOOCOO
» Windows 0 Python D000 O Windows OO OO0O0OO0O0D0OOOODOOOOO
0000000000 DOOOO0DDOOOODODOOOOD

e JO0D0O0O0ODLOODODOODOOODDOODLOODDOOD

20 0 3 0 Windows 0 Python 0 00O
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0000000 O0DOOCOO0O0OO0DO0OO0OOO0O0O0O0O00 pPATHOOOOOOOO

e JODOO0ODLOODDOODOODLOOODOODLOODDOO

313 MAX PATHO OOOOOOO

Windows 00000000000 2:00000000000000000000000000000000
gboobobobooooooobooobg

Windows 0 00000000 OCQOCO0O 3200000000000000D0D00O00C0O00O0OOO
O00 "™Win32 0 O00O0O0OD0OOO0O0OQOO (Enable Win32 long paths)’ O 0000 O0OO0OOOO
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem@LongPathsEnabled
gdb100b0obobooboon

00000oO0ooooooooo sring000000O0OD0ODODOocpen() OO0 osOOOOOOOOODODOODO
oo0o0oooo02:000000000000000000000000000000000O0(@O0O bytes
00000 WindowsOOOOOOO bytesOOOOOOOOOOOOOOCOOOOOODOODO)

goboooooooooooobooooooobooooooogo

gopoogd36000:Python0000000D0OCOODODOOODOOOOO

4 000o0ooo GUIDOODooOoOoOoOoOg

gooooooGuldoodoooooooooodoooooooooooooooooooooooon
goooboboboboooooooogoboboboboooooooooobobobobobooooon
goboo0oO0oooO0oU0obooOoUOOoooUUooooUUoDoOoeUIDocooOoooOobDoOoooooOooo
ggboobooobooboobbooboon

ooooooooooeuiooon pythonOOO0O0D0OO0OOOOOO0O0DOOO /quietOOOOOOOODO
oooo0ooooOooo0oO0oo0o0oOO0O0oO0O0ODOOO0O0OO0O00O0OO0000000000 /passiveOO
000000000000 /uninstallOOOOOOOOOOOOOOOOCOODOOOODOOOOO
PythonO OO OOOODOOO

0000000000000 name=valueOOOOOOOOvalueODOO 0oOOOODOOODO 100000
ggbooboooboobobooboobbooboobbooobuoobboooboobbobo

3.1. PythonO OO OQOQOO 21
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nonXY-32

clude_symbol

oo oo ooooo
InstallAl- ooo0oooOoooooboooooogoq o
1Users
TargetDir oooooooooooooo InstallAllUsers 00000000000
DefaultAl- 0000000000000 000000 | $ProgramFiles%\Python X.Y 00O
1UsersTar- ooboooooboooobooobooono $ProgramFiles (x86)%\Python X.Y
getDir
Default- 0000000000000 000000 | $LocalAppbata%\Programs\PythonXy
Just- O0o000oo0oOooooooo 000 %$LocalAppData%\Programs\Pytl
ForMeTar-
getDir
Default- O00ooU0ooOoooooooooooo (@)
CustomTar- | OO0O0O0O0 GUIODDODOOOODOO
getDir
Associate- o0oo00ooUooooooooooooo |1
Files gododoooooood
CompileAll | 0O0OD0 .pyO00O00OO0O0OO0OOODOOO |0
od .pycOoOono
Prepend- PATH OOOOOOODODODOOOO 0
Path Scripts 00000000 OOO PATHEXT
O .pYOQOODOOO
Shortcuts oooo0ooooooooooooooo |1
OOO0IDLEODOOODOODOOODOOad
Include_doc | Python DO O DOOOOOO0OOOODODOO
In- gobooobooboobobooobg 0
clude_debug
Includedev | OO0 OO0OO0OODOOOOODOOOOODO |1
gogd
Include_exe | python.exe DO OO OOOOOCOOOO |1
ooooooo
In- Windows 0 Python 0000 O0O0OOODO |1
clude_launcher0 O O O
Install- Windows OO Python OO0 O ODOOOO |1
Launcher- oooooOooooOoooDo
AllUsers
Include_lib gooobobbooooooooooobon 1
oooooo
Includepip | DOOODODO pipd setuptools OO ODODO | 1
googd
In- oooooooo (spdp)yooooogoo |0

s 0

In-

clude_tcltk

T/TkOOOOO IDLEOOOODOOOO
od

2£nclude,test

gooobobbooooooooooobon
gooobgo

0 3 0 Windows 0 Python 0 00O

In-

v AN 1A

oboooobooooobooooobooan

— 1 MM
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00000000000000000 PythonOOOOOOOOOOOOOOOOOOOOOOOOOOOO
0(@OO000000ooO0):

python-3.6.0.exe /quiet InstallAllUsers=1 PrependPath=1 Include_test=0

0000000000 Python0 00000000000 O0O0O0OO0OOOO0OOODOOOOOODOOOOOO
gboocooooobooobooobooboooooooOooooOooOoooooooboobobooboobOoooDooOoon
gobooooooobooooo:

python-3.6.0.exe InstallAllUsers=0 Include_launcher=0 Include_test=0

SimpleInstall=1 SimplelInstallDescription="Just for me, no test suite."

(CoboooooooOooooOoooOoUooOoOooOOoUoooOoOoOoO0oooOoLOOoO0ooooOoOooOoooDon
00000000oo000o0o0oooooooooooooooooooooooooooooboooobooonn)

gobobooobooboobobuooboobO0b0bU uwnattend.xml 00000000 D0OO0ODOOO
gooobooboboboooooooooooboboboboobobooboobooboboboboboboooo
gobooboooboobobooboobooobobooboobbooboobbooboobbooboboobo
gooboboboooooobobobobobooooooobobob:

<Options>

<Option Name="InstallAllUsers" Value="no" />

<Option Name="Include_launcher" Value="0" />

<Option Name="Include_test" Value="no" />

<Option Name="SimpleInstall" Value="yes" />

<Option Name="SimpleInstallDescription">Just for me, no test suite</Option>
</Options>

315 00000000ooooooo

Python 00 000000000000 0O0O0OO0OO0O0OO0OO0OO0OOODOOOOOOOOOOOOOOO
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
0o0o0oooooooooooo0o0gooooooooCooo0oooooo ooog (layouwr) DODODOO
gobooooboooobooooooOooOoooOOoO0oOobOOo0obOobOOoOooboOoOooOoOOoOoOOOoOoOoDbboOonon
gobooooboooooooooobooooobooboooboooobooooooooooooooDoOoOooDbboOooon
gobodoobooooooooooocoooboooobboOoooooooon

gogoobooboboooboboooobboooobobboobbbooobbbooobbbooobLbbooOoo
python-3.6.0.exe 0000000000 0ODOODOOO0OO0ODODOODOOOODODOOODOOODO
gogbbooobooboobobooboobboobooboooboobooobboo

python-3.6.0.exe /layout [optional target directory]

000000000 /quietOOODOOOOOOOOOOOODODO

3.1. PythonO OO OQOQOO 23
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316 DOOOOOooooo

0000 Python OO OOOOOOO0OO0OOOWindowsJOOOOOOOOOOO0OO0OO0OO0OO0OOOOOODOOO
000000 0oU0oooCOPythonOOOOUOODDOOOOOU0ODOCOOOODOOOOOUOOODOOOOUOOOO
gogbobooboobboobbooobda

000000 GUID "Modify’ 00 0000000000000 00O00OO00OOO0O0O0OO0O0ODOOO
-jboboobooooooooooobooobooooooooooOooobOboooboboOoooooooooOoboOoDO
gobodoobooooooooooooooOooOoobo0oobooooooooooOoooOooOOoOooDboOoOoon
gobooooooooooooboooooboboooboooooooooooad

"Repair” 00 0000000000000 0O0O0OO0O0OOO0O0OOOO0OOOOOOOOOOOOO0ODO
goboooobooooboooobooboooo

“Uninstall”’ 0 Python D0 0000000 MO0OO00000000000O0000O00OOO Windows O
Python 0O OO OODOOODOODODOO

31,7 00000Oooooog

Python 00 0000000000000 O0O0OOOODOOODOODOOOOOOOOO (00000000
oooooo)boooooooooooboooooooooooooOoOoooooooOoooboOooooooaon
OPEP1IOOOOOODODODOODO

s WindowsCEOOOOOOOODOOOOOO

e CyewinOODODODODOO PythonOOOODDOOOOOOOOOOO0O0ODODODOAO (cf. Cygwin package

source, Maintainer releases)

0000000000 000oo000oo000oDoo000oDooooo0ooooO0nno Python for Windows
gooboobooboo

goe:
Python on XP 7 Minutes to "Hello World!””” by Richard Dooling, 2006

Installing on Windows in ”Dive into Python: Python from novice to pro” by Mark Pilgrim, 2004, ISBN 1-
59059-356-1

For Windows users in ”Installing Python” in ”A Byte of Python” by Swaroop C H, 2003

32000000

000 CpythonOOOOOODO0OODUODOODODUOOODODUOOOODODODDOOODOODOOODODODODOOO
goobobobooooooobooobgob:

ActivePython 0000000000000 000000O0O0DOO0O0OOOOO PyWin32

24 0 3 0 Windows 0 Python 0 00O


https://www.python.org/dev/peps/pep-0011
http://pythonce.sourceforge.net/
https://cygwin.com/
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
ftp://ftp.uni-erlangen.de/pub/pc/gnuwin32/cygwin/mirrors/cygnus/release/python
http://www.tishler.net/jason/software/python/
https://www.python.org/downloads/windows/
http://dooling.com/index.php/2006/03/14/python-on-xp-7-minutes-to-hello-world/
http://www.diveintopython.net/installing_python/windows.html
http://www.diveintopython.net/
http://python.swaroopch.com/installation.html#installation-on-windows
http://python.swaroopch.com/
https://www.activestate.com/activepython/
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Anaconda 0000 O (numpy, scipy 0 pandas 000 0)00000000000000000000

conda O

Canopy 00000 Python 0000 (comprehensive Python analysis environment)0 0000000000
ooooooooooo

WinPython 000000000000 O00O0000O00O00O0O0O0O0O0O00O0D00DO0ODO Windows OO
ooooocooboooooon

000000000 PythonOOOOOOOOOODOOODOOOOODOOO0O0000O0O0O0OOOO Python
gobooooboooooooooboooooboboooboooooooooooag

3.3 PythonO OO OO

00000000000000 PythonOOODOODOOOOWindowsOOOOOOOOOOOOOOODOODO
goboboboobo0ob0oboobO00Db pATHO PATHEXTOUODOUOODOOODOOOODDODOODOODOODO
gooboobobobooooooooboobooboboboooboboooobDobDoboboboboboooo
00000000000000 PythonOODOOOOOO Windows Python D000 O0O0O0OOODODOO
gooo

331 00:0000o0o00

Windows 000000000000 O0ODO0O0OODO0ODOOOO0ODOOO0OO0ODOOOOODOODOOOOOd
gooboboboooooooboooo

gogbbooboobbooobuoobboobbuoobuoobb set0bogboooO:

C:\>set PATH=C:\Program Files\Python 3.6; $PATHS
C:\>set PYTHONPATH=%PYTHONPATHS%;C:\My_python_lib
C:\>python

gobooooooobooooooOooOooOOoOoOobOOo0oOobOOoOoobooOoOooOoOOoOoOOOOoOoDbOboOonon
ooboooobooooooooobDooobOoboOoobboooboooo

gobooooboooobooooooOooOoOoOOoOoOobOOoOoOobOOoOoOoboOoOoOoOoOOoOoOOOoOoOobOboOoOon
0000000000 python.exeJOUOOOOOOOOOOO PATHOOOOOOODOOPythonO OO
goboooboooobooOoooobbooobooooooOooOooono

goooooooboooboobooooooomooobooobooooooooooooboobooooboooobooon
oo0ooooooo@ooooooooooooooo)0oooooooooOo OooOoOooO0 O0oO0ODOOO00 0o
gobbooooboooooooooobooooobooooboooobooooobooooooboooooDooOooDbboOoon
ooooooooooooooooooooOooooooooooooOoOooObOOoOoooooooOo@ooooo
oo0)oooooo

O00: WindowsOOOOOOOO OODO OOOUOODOOCOOOOOODOOOODOOO pATHODOOOOO
gogbobooboobobuoobboooba
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https://www.continuum.io/downloads/
https://www.enthought.com/products/canopy/
https://winpython.github.io/
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PYTHONPATH O OO Python2 0O Python3 000000000000 DOOOCOOOOOOOOODOODOO
0000 pythonOOOOOOOOODOOOOOOOO0OOODOCOOOOOOOOOOOOOOOOOOOO
ooboogoon

oo:
https://support.microsoft.com/kb/100843 Windows NT O O 000

https://technet.microsoft.com/en-us/library/cc754250.aspx 000000000 O0OOOOOOO SETO
gooooooo

https://technet.microsoft.com/en-us/library/cc755104.aspx 0000000000000 O0O0O SETXO
gooooooo

https://support.microsoft.com/kb/310519 Windows XP O OO OO D 0OOO0OO

https://www.chem.gla.ac.uk/~louis/software/fag/q1.html LouisJ. Farrugia D00 00000000000
oooon

332 PythonOOOOOoooooOO

ooooos3s5000.

0000o0dodg python0O0ODODOOODODOODOOOOOOCOCOOOOOOOOOOPythonOOODODOO
goboobooooboboboobooooboooooobooboobooboDbobobooboobboOon
aggo

00000000000 COO00 "AddPythonto PATH’ 000000000 O0O0ODOOOCOOOOOO0OOOO
0000000000000 000D000D PATHOODOOODOOScripts\OOODOODOOODOOOD
gobbodooboocOoobOoooood0 pythen O OOOO0OO0OO0OO0O0O0O0O0O0O0O0O0O0 pipbO0O0OO0O
gobooooboooooboooooobooooobooOooboOooobooooooooooOoooobooDoOoOooboboOooon
gbogbobobooooogooboboboboboooo bobooooobooooo

000oooooooooo0o00oooooooooo0000oooooooo00bOO0ddModifyd
gbooboobgoboboooobooobobobobob epATHOOODODODODOOO OO OO
OooooooooooOoOoODOO0ODO PATHOO PythonOOOOOOOOO0O0O0O0O0O0O0O0O0O0O0O0O
gooooobooooooooooooboooooooooooooooobooooooooooo @oo
gb2000000000000O0O0O0O0O0O0O0O0O0O0O000):

C:\WINDOWS\system32;C:\WINDOWS; C:\Program Files\Python 3.6

3.4 Windows 00 Python 0000

ooooo 33000,
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https://support.microsoft.com/kb/100843
https://technet.microsoft.com/en-us/library/cc754250.aspx
https://technet.microsoft.com/en-us/library/cc755104.aspx
https://support.microsoft.com/kb/310519
https://www.chem.gla.ac.uk/~louis/software/faq/q1.html

Python Setup and Usage, D0 00O 3.6.9

Windows 0 Python DO 0000000 Python 0O OO OO0O000000O000D0DOO0O0O0O0OO00O0OOO
ooooooo(@oooooooono)0oooO python0O0O0O0O0O0O0O0O0DOCOOOOOOOOOOO
gopbooobooooboooooon

0000 pPATHOOOOOOO0OO0O0O0O0O0ODOOO PythonOOOOOOOOOOOOOOOOOODODOODO
gobooooooooooooobooooboooobo0oobooOooooboooooOooooDoOoDOooDboboOooon
gobooobooooooOoooobooOoobooOoOoooooa

341 000

gobooboobogon
oooog 36000,

Python 330 0000000000000 O00ODOO0ODOOOODODOOOOODOOOO PATHODOOO
ooOOooOOoDO0oo0oDOOoOo0ooDOoDO pythonOODOOOOCOOODOOOCOOODOODODOODODROOO
Python 00000000000 O0D0O0OOODOOOOOODOOOODOOOOOODOOOODOOOOOO
goobobobooooooooboboDbo:

1%

000000000 0000000000 PythonOOOO0O0OOO0OOOO0OODOOOOOOODOOOOOO
0000000000000000000000 PythonOODOOODODODOODO

000000000 Python(ODOOO 2703.6)0000000000000000Python3.6000000
000000O0Python27000000000000COCOCOOCOODOOODOO:

py —2.7

000o0oooOoooo python2x 00000000000 CO0OOOCOOUOODOOOOOODOOOOOO
oo:

py -2

00000000 python2xO0OO0OO0OO0OO0OOOO

gobooooooooooooboooboooooooooobooooooogn:

'py' is not recognized as an internal or external command,

operable program or batch file.

000o0doo Python0ODODOO0OO00DOOO0DDOO0O0OOODOODOODOOODDOODDOODOOODOOO
PATHOODOOOOOOO

0000 (Virtual environments)

oooogs3s500d.
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(0000000 venvOOOOOOOOOODO virtualenvOOOO)OOO0OO0OOOOO0OOCOOOOO
PythonO0OOOOOOOOOOOOOOOOOOOOOOCOOODOOOCOOOOOOCOOOOODOODOOO
gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
00000000000000000000 PpythonOOOOOOOOODOOODODO

ooboooooboono

00000 PythonOOODODO000000O0O0OOhello.py0 0000000000 O0OOOODOOOOO
gooo

#! python
import sys

sys.stdout.write("hello from Python \n" % (sys.version,))

hellopy 00 0000000000000 0OO0O0O0OOOOOOOOO:

py hello.py

0000000000000 gd Python2x 0000000000000 0OO0ODODOO0OOO1000O0O0O0OO
goooobobooon:

#! python3

000000o000b0O0000000 Python3x00OO000O0O00000O00D0O0OO0O0OOOO0DBDOOO
00000000ooooooooooooooooooooDoOo0O00Python2600000000000
000000000 #! python2.600000002.60000000000000000000

00000oo0O00000D0O0O0000000000000 7python”0000000O0O00O00O00O Python2.x0O
00000ooooooooooo0o000o0000000oooooon pythonO0O0O000 Python20O
oo UnixOOOOOODOOOODO

oooboocooboooboooo

00000000000000 PythonOODODO (DOODO .py, .pyw, .pyc0000)000000000O
000000000000000000 Windows JOOODOOO0OOO0OOO0OOO0OOO0O0OOOOOO
000000000000000000000000000000000000000000000000
ooQ

000o000oo00ooo0oDoo0oo0oDo0oo0o0o0ooo0ooooog PythonOODOOOOODOOO
goobooboboboo

3.42 0000 (shebang) O

oo00o0oooooOoooo000 #!'000000000000000000D0 (shebangyOOOOOODOO
O000LmnuxO0O0O UnixO OSOOOCOOOCOOOOOOOOOOODOODODOOOOOOOO0O0O0O0O0O
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0000000000000 00000000000000000 Windows O Python 00 OO OO Windows
00 PythonO0OOOOO0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0ODOODOODOOODOOODOOODOODODOODO

Python 000000000000 Unix-Windows 0000000000000 0000O0ODOOO000O0OOO
gooooooooooooooooooo’ob0o’ooooooooocooOooooooooobooOooooon
oopboooooooooog:

* /usr/bin/env python

e /usr/bin/python

e /usr/local/bin/python
* python

ooooooooooooo 1000

#! J/usr/bin/python

g0o0o0ooOoOoOoOoooOooOoO0 Python0 0000000000 00000000 UnixODOOOOO Python
goooboboboboooooooogooboboboboooobooboobooboboboboboboooo
0000000000000 00000000000000 WindowsOOOOOOOOUnxOODOODO
oobo00ooo0o0ooo0o0o0oo000n0 /usr000O00000O0DO00O00O00O0

gdoodooo0oooooDdooo0oDO0oOdO00ooDO0DOoO0O00D0 oDooooooogooooo
ooo00o000000000000)-000 /usr/bin/python2.70000 -0000000000
gooboobobobooooooon

/usr/bin/env 00 0000O0DDODOCCOCOOOCOOOOOOOOOOODDOODDOOOOCOOO
PythonOOOOOOO0O0ODOO PythonOOODOOOO PATHODOOOOODODOOODO Unixd envOOOO
gobobooboobboobo e eaATHOOODDOODOODDOO

343 00000000

oooo0o00O0 python 0000000 DOOOOOO0O0O0DOOOOOOOOODOOODOOOOOOOOOO
ooboooboooooooooboooon:

#! Jusr/bin/python -v

Oo000OPythonD -—vOOOO0O0OO0O0O00OOOO0DODOOO

344 000000

INNODOOODOoOOoOOoOOoooooo

00000200 an00000000000000000000000000£0 “application data” 00 0
000 (@O00 Windows OO0 SHGetFolderPath O CSIDL.LOCALAPPDATAOOOOOOOOOO
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00000000)0 py.ini 000000000000 000000 py.ini000’00000000
000 (000 pyexe)d "Windows’ 00000 (OO0 pywexe) UOOO .ini00000OOCOOQOOO

“applicationdata” 00 0 000000000000 00O0OO0O0O0OO00O00O0OO00O00O0OO00ODOO0O0O00O0OO
00000000000 mi0000000000000000000O00O0O0O0000C0C00 ymODODOO
00000000gd (overrideyDOO OO

000000 PythonOOOOoOOOOOoooOnO

gooodoodOo pythonOOOOOOOOOOOOOOOOOODOODOODOUODOODOUODODOOO
00o0oo0o0o0ooooo0ooooooooooooooooooooooooooooo ¢H)yooo
gobooooboooOoooOoOooboOoOoDoO0O0ooDoOoooOoO0obDoOoOoDOoOooDoogooDog 73270
000D00000o0o0ooo 32-bit0 0000000000000 00DO0O0O0O0O

O00004#!'python OODOOO0OOODOODOO0ODOODOOOOODOCOO0OD#Mpython3OOOOOoOO
gobooooboooooooooboboooobooo

0000000000000 oooooooooooooo pyPYTHONODODODOODOODODDOO
JooooooooooooDooooooooo 200000000000 oooooooogn
(OO0 ™) 0000000majorminor 000 (D00 ”2.6”) 00000000000 major.minor-32 0 O
goooooood

0000000000000 00D00D0DO0O00OD0D PYPYTHON{major} (OOO {major} 000D
goooooooooooooooooooo)ooooooooOoOoooooooooooooooooon
ooo00000oooo0O0000o0oooO00000ooooO0O000 PythonODOOOOOOOOOOO
goboooobooooobooooobooooobooOooboooobooooooooooOoooOooDoOoOooboboOooon
gobooobooooooooobodooooooooooooooooooboooooooooonoa

64-bit Windows 0 0 0 0 O (major.minor) Python D0 0000 32-bit0 64-bit 0000000000000
oo000ooooe-bit0 000000000000 000O0000000D000 32-bitO 64-bit0 0000
o00ooooo032-bhit0000000000000000C00000C0O0000064-bit0 PythonOODO
00oDo00oooooooooooooo pPCO000ODOO0ODOO0O0OOO0ODODO0ODODDODOOOOOn
ooo0oo00O0O0000000000000oo0o0o0@U000D0000000o0o0D PythonOOOOO
032-bit0 64-bit 000000000 O0)000000O0O0O0OO0OOOOO0ODOOODODODOOOO 3270
ooooooooOoooooooooo

0:

«0J0000C00ODOODOO0OODODOOO0O0OOpPYthonOOD python2 000000000000
0000000 Python2xOO0O0D0DO0O0O0Opython3 000000000000 0O0ODOOOOO
Python3.xO00OO0OOOO

e python3.1000 python2.7000000000000000O000OO0ODOOOOLODOOOOO
gboooooogo

e PYPYTHON=3 UUOUOOpythonO0OUO python3 U0OOOOOOOOOOOOOODODOOOOOO
Python3 0000000
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e PY_PYTHON=3.1-32 000 0python 00000 32-bit00 3.1 0000000 0python3 000
0000000000000000 PythonDJOOOOO (000000000 00000000000
PYPYTHON OOOODOOOOOOO)

« PY_PYTHON=3 0 PY_PYTHON3=3.1 000 Opython 000 python3 00000 3.10000
oo

00000o0ooooooooooOoCcCocOoO INIODDODOOOODOOOO0O0O000oooO0INIODooooooono
0000000 [defaults) O0OOD0OOO0OO0OODOOOOOOOOOO PYy.0OO0O0OOODOOOOOODO
oooOodNIOoOoOOoooooooooooooDooOoooOoooooooooOoOo)§boooooooon INI
gobooobooooboooooon

ooo:

e PYPYTHON=3.10OOOOOOOOOINIOOOOOOOOOOOOODOOODOOO:

[defaults]
python=3.1

e PY PYTHON=3 0 PY PYTHON3=3.1 0 0OOOOOOOOINIOOOOOOOOOOOOOOOOO
oo:

[defaults]
python=3
python3=3.1

345 00

0000 PYLAUNCHDERUGUOOOODOOODOOOOOOODOOODOODOODOOOOOOODO stderr (O
gdoooooo)odooU0ooOooodoO0ooU0Oo0oDO00o0D oo oogoOoooUooooooogo
0000 Python OO O OOOOOODOODODOODODODODOODODODOOOOOOODOD PythonOODOODO
gogboobooobooboobobooboobboobo

3.5 00000000

Python 0O DO DOODOOODOO (O site-packages 100 0) 00000000000 O0OO0ODOOOOODOOO
00000 PythonO C:\Python\OOOODOUOOOOODOOODOOOOODOODOODOODOODDOOOOD
C:\Python\Lib\ OO OOOOODOOOOOOOOOOOOO c:\Python\Lib\site-packages\ O
gooooboboobooo

To completely override sys .path, create a . _pth file with the same name as the DLL (python36._pth) or
the executable (python._pth) and specify one line for each path to add to sys.path. The file based on the
DLL name overrides the one based on the executable, which allows paths to be restricted for any program loading

the runtime if desired.

goojooooogoooooobooodooooooLobLD bbb o
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import site00000000000 site0000O0000O000O0O0O0O0O00O0 #00000000
gobooooooobooooooOoobOooboOoOoobOoOoobOboOOoOOoObOOsite0b0obooOonon
goboooooooooooobboooooooo

Note that . pth files (without leading underscore) will be processed normally by the site module.

..pth0000000D0000000 WindowsOO sys.path00000000000O:

goboobogbbooboobooobooboooboobobobboobo

OO0000 pyrTHONPATHOOOOOODOOOOOOOOOO OOOOOOOODOOOOOOOOODO
Windows 000000000 (c:\OO)DODDOOODODOOOODODODOOOODODODOODODOODOOOOD
coooboooobooboboooooooooooOooooa

000 ™M 000000000D00” 0 HKEY_CURRENT_.USER [0 HKEY_LOCAL_MACHINE O 0O O
\SOFTWARE\Python\PythonCore{version}\PythonPath 00O O0OO0DO0O00DOO0O0ODOOO
gooooboobbobbbboobooodoooooooooooooobobbbbbbbbbobobooo
0000 sys.path 00000000 (@MOOOOOOOCOOOCOOO HKIMOOOOOODOOOD
HKCUDOOOOO)

PYTHONHOME 00D O0O0000O0OO0O0O00O "PythonHome” D0 0000000000 00O0OODO
“Python Home” 00000000 Python OO OOOOOOOOOO ”I0OO0OOO” (Lib\os.py O
00 pythonXY.zip) OOOOOOOPythonhome 00000000000 O0DOOOOOOOOOO
0000 (Lib,plat-winO0O)0O sys.pathO00000O0COCOOOOO0O0O0O0O0O000O0O00OO
Pythonpath 000000000 OOO PythonPathOOOOOODOODO

PythonHome 00000000 OOO PYTHONPATHOOODOOOODOOOCOOODOOOOODOOO
0000000000000 000D00000D0000 (@: .\Lib; .\plat-win0O0)0

goboooboooooooooboOoobOboOooboOon pyvenv.cfgOOOOOOOOODOOOOO
gopoooo:

PYTHONHOME OO OOOOOOOD homeOOOOOOOOOhomeOOOOOOOO0O0OODOCODO
gobooboobobooboobooooba

gobooooboobon:

python.exeOOOOOO Python OO OO0OO0O000O exeOOOOOOOOOOO@MOOOOO
O0OCOCOOOoCOO PChuildOOOOOOCOOOCOODOOOO)corepath0 000000000000
corepath 0 0000000000000 O00OOO “applicationpaths” 00000000000

Python OO0 exeOOOO (DOOOOOOOOOCOOOOOOCOMODOOOOOOOOOOO
0)OoOOoOOOOODOOOoOO0OO0O0 "PythonHome” DO0OO00O0O0O0O0000000O corepathD 000
OO0OCOCOOOOOOOODODOD rapplicationpaths” OOOO0OOOOOOCOO

PythonOODO home 00 000000000000 O0O0OO00O0(OOO0OO0O0DOOOOOOOOOO
O00000000000D000000000 exe)O000000COOO0ODOCOOOODOCODOOO
oooo

goo0oodoOo0ooUoDpoood pythondOOODOOOOODOODOODOOO(@CUDODOOUODOOO
0)ooooooOooOooOooooooooDooooobobooooo:

32
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* Include a . _pth file alongside your executable containing the directories to include. This will ignore paths

listed in the registry and environment variables, and also ignore site unless import site is listed.

e If you are loading python3.dll or python36.dll in your own executable, explicitly call
Py_SetPath () or (at least) Py_SetProgramName () before Py_Initialize ().

00000000 DO0ODDO python.exeOUOODOODOO PYTHONPATHOUODODOOODOODO
OO0 pyrHONHOME OOOOOOOOOOO

* If you cannot use the previous suggestions (for example, you are a distribution that allows people to run
python.exe directly), ensure that the landmark file (Lib\os . py) exists in your install directory. (Note
that it will not be detected inside a ZIP file, but a correctly named ZIP file will be detected instead.)

These will ensure that the files in a system-wide installation will not take precedence over the copy of the standard
library bundled with your application. Otherwise, your users may experience problems using your application.
Note that the first suggestion is the best, as the others may still be susceptible to non-standard paths in the registry

and user site-packages.
goooo 36000:
* Adds . _pth file support and removes applocal option from pyvenv.cfg.
* Adds pythonXX. zip as a potential landmark when directly adjacent to the executable.

00000 3.60000: Modules specified in the registry under Modules (not PythonPath) may
be imported by importlib.machinery.WindowsRegistryFinder. This finder is enabled on

Windows in 3.6.0 and earlier, but may need to be explicitly added to sys .meta_path in the future.

36 JO0OOoOoOooO

Python 0000000000000 00O00O0O0O0ODO WindowsOODOODOOOOOOOOOOOOOooOoO
gooooooooboooboboboooooboooooooboobobobobooooobooooboobOoDboo
goobooob

Windows 000000000000 mswin-specific-services 00 O0O0O0OO0O0O

3.6.1 PyWin32

Mark Hammond D00 000000 PyWin3200OOOO0OO00O00 WindowsOOOOOOOOOOOOODO
gboooooobooboboboboooooooobooboon:

e Component Object Model (COM)

Win32 APIO O OO

gooon

« 0O0OODOO
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¢ Microsoft Foundation Classes MFC) DO O OO0 O0QOQ0OOoOO

PythonWin O PyWin32 000000 O0OOOOOCO MFCOOODOOODOOOOOOODOOOODOO
oobDoO0ooooOoOoooOoOo IDEODO

oo
Win32 How Do I...? by Tim Golden

Python and COM by David and Paul Boddie

3.6.2 cx_Freeze

cx_Freeze 0 distutils 00O (extending-distutils 00 0)O00 Python OO OO OO Windows OO OO OO
000 (».exeOOOO)OOOOOOO0OOODOOCOOOOODOOO PythonOOOOOODOOOOOODO
ggboboooboobbooboobbooboo

3.6.3 WConio
Python 00 D0O0O00O0ODOO0ODODOODO curses00 UnixOOOODODOOODODOOO0OOOOODOO
0000 Windows 000000000 Windows Console I/O for Python DO OO OO

WConio O Turbo-CO cONIO.HOODOODODODOOOOOODOOOOODOOOOOOOOOOOOOOOO
gooooooo

3.7 Windows 00 Python 0O OO OOQOnO
CPython 00000000 DOO0DOOODOOOOOOOOOD OO0DO0ODO00O0OO0ODDOODDODOOODO
gooboobobo ooobobo oboobobobobooo

00000000 Microsoft Visual Studio 201500 0000000000000 O000O0O0O0OOOOOOOO
gooooOoOooooOoOoOoO pythonO00O0O0O0O0O0O0O0O0O0O0O0ODOOCOOCOOCOOOOOODO PChuild
gogbooooboobooon

00000000000000000000PCbuild/readme.txt 000000
0000000000000 building-on-windows D 000000000
oo:

Python + Windows + distutils + SWIG + gcc MinGW  or ”Creating Python extensions in C/C++ with SWIG
and compiling them with MinGW gcc under Windows” or “Installing Python extension with distutils and

without Microsoft Visual C++” by Sbastien Sauvage, 2003

MingW — Python extensions by Trent Apted et al, 2007
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http://www.boddie.org.uk/python/COM.html
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https://www.python.org/downloads/source/
https://devguide.python.org/setup/#getting-the-source-code
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3.8 PythonOOOOOooooOOOd

oooogs3s500d.

00000000 (embedded distribution) 00O OO0 PythonOODOOOO ZIPOOOOOOOODOOO
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
gooogo

When extracted, the embedded distribution is (almost) fully isolated from the user’s system, including environment
variables, system registry settings, and installed packages. The standard library is included as pre-compiled and
optimized . pyc files in a ZIP, and python3.d11l, python36.d1l1, python.exe and pythonw.exe are
all provided. Tcl/tk (including all dependants, such as Idle), pip and the Python documentation are not included.

O0: O0O0O0O0D0O0O00 Microsoft CRuntime 100000000000 O0O0O0O0O0O0O0O0OOCOOO
gboobooooooooooooooooboboboooboobooooboboboooboobooooDbOon
O0O0OWindows Update 00 0000000000000 000O0O0OODOODOO0000OODOOOO0O0OO
ucrtbase.dl10000000O00O0O0CO

gogboobooobooboboobooboobbooboobbooboobobooboobbooboboobo
00ooopoooooooooD pythonOO0O0O0O0OD0OOOOOOOOOOCOOOO pipO00dnooon
0000000000 oooooooooooooooOo000O0O0OU0LOOUUL pipooooooOoOO
gogoogooooooobooobboooogoobobobobbbbboooooooLoLDbD b bbb bobo
goboobooooboobooboooobooboooboobooboooboobobooboobboOoon

(’vendoring”)O

oooooz2000000000000000000000000O0O

3.8.1 PythonOOOOOoOQOO

PythonO0OOOOOOOOOCOOOOOOCOOOOOOCOOOOOOOOOOOOOOOOOOOOOO
00000ooooooo0o0o0oooooooo00g pythonO0OOOOOOO0OOODOODOOOOOOOO
ooooooooooooooooooooOoboooOoOooooo(@ooooooooooboOooooooon
oooooogooo)o20o0oo0ooooooo

gobodooobooooboooooooOooobooOooboOoobooooooooooOooOoOoOOoOooboOooon
oo0ooooooooo0ooooooocooO0o0ooooooooO000ooooooo00g PythonO OO
goboooboooooboooobooooo,booooooooooooooooboooooooooooon
goooooboooooooboooboooboooboOoOoboOoobOOoOoOobOOobOoObObobOOobOOoboOooOOon
gobo0ooboo0oooooooDo0oo0DbObo00 pyMainOOOOOOODOOODDOO

000000000000 python.exeODODO pythonw.exeOOOOOOOOOOOODOOOOOOO
goooooboobooooboobboobobooboobDboobuoob bbb booboobo
00000 PythonOOOOODOOOOOOOUODOODDODOODOD PythonOODODODOODODODDODDODDDOO
gobbooboobboobboooboba
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ooooo0O0O00000000000000O000000000000000000PythonOOOOOO
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
gobooobooooooooobboooobooobboooooOoooon

3.8.2 PythonO OO OO

goooobbobooboooooboooodooooooobobbobbbooooooooobDoobbobooD
Python OO0 O0OOODOOO0OCODOOOCOODOOODOOOOOOODOOOOODOOODODODOODOOOO
gob0000 python.exeUOOUOOOOOOODO python3.d11 0000000000 00000OO
000000 pbpythonDOOO0O0O0O0ODOOCOOOOO00O0ODOOOCOOOUOOOODOODOCOOOOOOOOO
gogbbooboobbooboobbooboobboo

gobbodooobooooboooooooOoooOoo0oobOoOooobooooooOoOooooOoOoOoOoOOoOoOobOoOoOoon
o00o0oooooooo0ooooooooooO0o0oooooooo pythonOOOOOOOOOOOOO
goboooboooobooooon

39 000o0ooooo

goe:

Python Programming On Win32 ”Help for Windows Programmers” by Mark Hammond and Andy Robinson,
O’Reilly Media, 2000, ISBN 1-56592-621-8

A Python for Windows Tutorial by Amanda Birmingham, 2004

PEP 397 - Python launcher for Windows Python 000 0000000000000
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http://shop.oreilly.com/product/9781565926219.do
http://www.imladris.com/Scripts/PythonForWindows.html
https://www.python.org/dev/peps/pep-0397
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Macintosh O Python O 0O O

OO Bob Savage <bobsavage @mac.com>

MacOSXOOOOOOO Macintosh OO Python OO O OOO0OD0 UnixOOOOOOOOOO Python OO
gooboobobOooo IDECODDO0ODOD0ODOOobOO0bOobOobooooooDooDobOoboboo

4.1 MacPython OO OO0 O0OO0O0O0O

Mac OS X 10800 Apple 0000 Python2.7 0000000000000 00O00OPythond Web OO O
(https://www.python.org) 0000000000 Python3 0000000000000 0DO0O0O0O0O0ODODOONO
Intel0 CPUDOOOO PPCO CPUODOOOOOOOOOOO " OO0O0O0OO0OO0O0OO”000000O0OO
ggooogo

goboooooooooooobOoOooboooon:

* A MacPython 3.6 folder in your Applications folder. In here you find IDLE, the development
environment that is a standard part of official Python distributions; PythonLauncher, which handles double-
clicking Python scripts from the Finder; and the "Build Applet” tool, which allows you to package Python

scripts as standalone applications on your system.

e Python 00 00OD0ODOD0DO0OO0ODOD /Library/Frameworks/Python. framework 00O O
0000000000000 000D000000U0O0oU00OUDn MacPython OO O QOGOOOO
00000000 3000000000000 pythondOOOOOOODDOODOOOODOOO
fust/local/bin/ 0 DO O0O0O0OO0O

Apple 0000000 PythonOOOODO /System/Library/Frameworks/Python.framework O /
usr/bin/python0000000000000000C00O00CO AppleD 00000000 ODODO Apple
00o0000ooOo000Ooo0U0DOO000DooO00O0oDOoO00o0oOooOOooooOOoon python.org OO
000D0000oo PythonOODOO00O0DO0O00D0OO0OOODODOO0OOOOOOD 200000 PythonOO
000000000 ooO0o00oo0o00o0o0ooOo0 Python 000000 ODOOODOOOOODOOOO

IDLEOOOO0O0D0O0O000O0 PythonO0ODO0OOOOD0O000O00000O000O0OOD PythonOODO
gobooobooooooooobo0oobobooobooooooOooooOooOoobboOoobooOoo


mailto:bobsavage@mac.com
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0000 UnixOOOOO0OOOOO PythonOOOOOOOODOOOO UnixOOODOOOO PythonOOODOO
goboooooooooooobbooooboooo

411 PythonO OO OOOOoOoOoQ

MacOS X 0O Python OO OOOOO0O0O0O0O0O0O0O0O0O0O0ODOIDLEOOOOCCCODO /IDEODOOOO IDE
ooboooooooooooobbo0ooooooooon

OO0 Python OO0 O ODDO0OOODCOOOODDOOOODDOOO Finder 00000000 ODOOOOODOO
0000000000000 000n0 MacOSX OO vimO emacs 000 Unix 00O D0OO
0000000000000 000000 MacOOOOODOOOOOOOOODOOBare Bones Soft-
ware (http://www.barebones.com/products/bbedit/index.html 0 0 0) 0 BBEdit [0 TextWrangler 0000
TextMate (https://macromates.com/) 0000000000000 Gvim (http://macvim.org) 0 Aquamacs
(http://aquamacs.org/) 00000000

00o000O0oO00Oo00oOo0oooOooog /usr/local/bin00000CODOOCODOODOOOOOOO
gooooo

Finder 0000000000000 02000000000:
e PythonLauncher 0000000

e Finder 10 0O0O0O0O0O00ODO PythonLauncher 10000000 (OO0 py0O0O0O00O00O0)O
gogobooooboboooooboooobbooobbbooobbbooobbbooobbo
PythonLauncher 00 0000000000000 O0O0OCOOOOOCOOODOOOOOOCOOO
OO0 option0000000D00D0ODODODODOODOOOOO0ODO0ODODOODOOODOODOD
0000oo0o000oooO00o0oo00o0oooooooo0oooDoo

412 GUIDODOOOOOOO

00000000 PythonOOOODOOOODODOOOOOOO0OO MacOSXOOOOOOO: AquaOO0O0OO
ooooooooooooo@oooooooo GuUIOOO)oooooooOOooOoOoOoooooooo
gobooobooooboooooooooin pythonD 000 pythonw O OO OOOOO0O

Python 3.6 0 0 0 python 0 pythonw 00000000000

4.1.3 Configuration

OSX OO Python OO PYTHONPATH OO OOODOODOO UnixOOOUOODODODOOOOUOFinderDO OO
0000000000000 00000000000000000000 FinderOOODODO .profilelO
.cshrce00OD0OOO0O0O0O0O 7/.MacOSX/environment.plist 0000000 O0OOOOOODOOOO
00000 Apple O Technical Document QA1067 D0 00000000

MacPython O Python 000000000 CO0OOO0OOOOODOOOOO0O0 OOO PythonOOOOOOO
oo booboooboboon
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http://macvim.org
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4.2 IDE

MacPython 0O 00O IDLEODOOODDO OO O OO O https://hkn.eecs.berkeley.edu/~dyoo/python/idle _intro/
index.html O IDLEOOOOOOOOOODOOOOOO

43 000 PythonOOOODOOOOoOOoOOOO

000 PythonOOOODO0OODOO0ODDOO00DODOOODOOOODOOOO:

000000 PythonOODO distutils 0000000000 OO0OOOOODOOOQO (python
setup.py install)d

s 0000000D00 setuptools U0 pip000000O0OO0DOO0OCODOOOODOOO https:
/lpip.pypa.io/ 0000000000

44 Mac OO GUIDODOOOOO

PythonO Mac OO GUIOODOOOOOOOOOOOOODOOOODODOOODOOO

PyObjCO MacOOOOOOOOOOO Apple O Objective-C/Cocoa0 00000000 PythonO OO OO
00000PyObjCOOODO https://pythonhosted.org/pyobjc/ DO 00O O

Python OO DO GUIDOOUOOODODOOOOOUOOODODOO TkOOOOOO (https://www.tcl.tk) O O O
0000 tkinter 000 TkO Aquai 0000000000 Appled OSXOOOOOOOOODOOO
000000 https://www.activestate.com 00 0000000000000 O00OODO;0D00000000
gooddooooood

wxPython 000 0000000000000 0D00OO0GUIODO0OOO00 MacOSXOOOOOOOOODO
000000000000000004 http/www.wxpythonorg 000000000

PyO:0000000000O0000O0O0DOO0OO0OGUIDOOO0O00 MacOSXOOOOOOOODOOODO
00000000 https://riverbankcomputing.com/software/pyqt/intro 0 0 0 0 0 O

45 Mac OO PythonO O OO oooooQg

The ”Build Applet” tool that is placed in the MacPython 3.6 folder is fine for packaging small Python scripts on
your own machine to run as a standard Mac application. This tool, however, is not robust enough to distribute

Python applications to other users.

MacOOOOO Python OO0 OO 0000000 O0ODOCO0O0ODOCOOO py2app 000 py2app 0000
000000000000 0Od http://undefined.org/python/#py2app 0 0 O 0 O O
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https://hkn.eecs.berkeley.edu/~dyoo/python/idle_intro/index.html
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https://pip.pypa.io/
https://pip.pypa.io/
https://pythonhosted.org/pyobjc/
https://www.tcl.tk
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http://undefined.org/python/#py2app
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46 DO00OOOO

MacPython 000000000 MacOO Python OO OO ODDOO0ODODO0ODOOOOOOOOOOO:
https://www.python.org/community/sigs/current/pythonmac-sig/
00000000000 MacPython wiki O O :

https://wiki.python.org/moin/MacPython

40 0 4 0 Macintosh O Python 00O O


https://www.python.org/community/sigs/current/pythonmac-sig/
https://wiki.python.org/moin/MacPython
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HRERE

>>> (J00000000000000000000 PythonODOOODOODOOOOODOOOODODOO

2to3

cobooboboooboooooooooooOoooo

goobooboobbooboobbooobooboooboobboboboobbobbooboo
(000 OUODD D000 {}0D00000)0D00D000O0DO0O00O0DO00O0OD0O0OODOOOOn
OO0OOOCOO0D0O0O PythonOOOOOOOO

Python2x 00000 Python3x OO OOO0O0O0O0O0O0O0O0000000O0O0O0O00O0OOOOOOO
0000 (raverse) 0000000000000 OODOODOOODOODOOO

2003000000000 lib2to3 0000000000000 O00O0O0ODOOOOOOOOOOOO
Tools/scripts/2to3 000000000000 2to3-reference 0000000000

abstractbaseclass (00 00000)00000000 duck-typing0 00000000 hasattr() O

0000000000000 00000D0OD0D0D0D (D00 magicmethods 00 0)0000O0OO
O000000DOoO0O0o0U0UoooooABCOOO (vitmd) DODOODOOOOODODOODOOOOOO
O000000Uddbodoodn isinstance () O issubclass () UO00OO0O0OOO;abcOOOO
gOoO0O0OoOoOoOoOoOoOoOoOoOoOoOoOoOPythonOOOOODOOOD ABCOOOOOOOOOOOO
O0000O(collections.abcO00000O0)0D00O0OD0OMumbers000000)00(io0000O0
00)000000(Amportlib.abc000000)0000000D0000OOOOODOO0O abe
OO0O00OCOo0ooOooOooD ABCOODOOOoDO

annotation 0000000000000 O0O0O00ODO0O00D0O0OODOOOOOOOOOOO0 type hint O

coobooooooon

gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
Co0ob0ooOooobOocOo0o0ooOooobOOoO0b0O0O00O000 —cannotations__O00OO00O0OO0OO
gooo

00000000 variable annotation, function annotation, PEP 484, PEP 526 D 0 OO O0O0OO OO

argument (DO00)000O00CO0OO0O0O0 OO @OOOOOO)ODO0O00DOOOOOCOOODOOCOO

oo:

- JOOOOCO:00C0C0C0000O0O0COOCOOOO0O0O0DDOOCO (O:name=)00 x+x000O
o00oobOoooooooOoobooOo0noOonn complex() OOOOOOOO 30 5000


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

Python Setup and Usage, 0000 3.6.9

gooodogoo:

complex (real=3, imag=5)

complex (x*x{'real': 3, 'imag': 5})

e JO0O0:0000000O00O0O0OOOOOOOOOOOOODOODOODODOODDDODODO «=0O
000 iterable 000000000000 0O0O0OOO0ODOOOOOOO 30500000000
oo:

complex (3, 5)
complex (* (3, 5))

coooboooobooooobooooooOooOoOoObocOoO0OOoOoOobOOoOoOoOoOOoOoOOOOoOoDbOboOonon
OCclsOO0OOO0O00OO0ODOOOOOOOODOOOOOOOODOOOOOOODOODOOOO
coobooooboooboooooooooooooooa

OO0 0OFAQU 0000000000000 OO0?0PEP362000000000OO

asynchronous context manager (0000 0O000000000) _aenter__() O __aexit__() 00O
000000000 asyne withOOOOODODOOODODOOODOODODODOOOPEP492000000
ooo

asynchronous generator (0 00000 OO O) asynchronous generator iterator 0 0 00 00 O O async
def 0000000 U0DOUOOODOUDOOODOO yieldODOOOOUODOOOOODOyieldDOO
async forOOoOoooooooodoooooooooooooon

coboooboooobooobOoOooOoOoOoOo0oOoOoOO0OOOO0OOO0 ObOOObOOODbOOOOOODO bOOn
oobobooooobooooooboooooboOoobboOoobo booooooOoboooDbboOoooDobooDo

O0000000D000000 async forUOO async withOOOOOD awaitOOOOODOO
ooooo

asynchronous generator iterator (0000000000000 O) asynchronous generator 1000000
gooooooogo

O000 _anext__() OO0O00O0OCODOOOOOCODOOO awaitable JOODOOOOO0O asyn-
chronous iterator 00 00 0 awaitable 0000000000 yieldOODODOOOOOOOODOOO
gooooooooo

yieldODOODOODOODOODDOODO (OOODODOODOO0DOO0O0O wy0)O0O0OO0O00O0ODOO
O0O0O_.anext__() DO0OODO0O0ODO awaitable 01000 OD00O0O0O0OOQCOOOOODOO OOOOOO
0000000000000 000000OPEP492000 PEPS250000000O00OO

asynchronousiterable (0OO0OO0OO0O0O0OO)async for00OO0OO0O0OO0OOOODOOD0O0OOOOOOOOO
_aiter__() 0000 OO asynchronous iterator 000000000000 OPEP492000000
ooo

asynchronousiterator (0000 O0O0O00) _aiter__() 0O _anext__() 000000000 OOO
O00D0OD0-anext__ 0O awaitable 000000000 O0ODODOODOODOO0Oasync for O
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https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0525
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StopAsynclIteration 000000 0OODOOOOOOOOODOO _anext__() OOOOOOO
awaitable 000 0O O0OOPEP492 000000000

attribute (00)O0OOO0OOCOOOOOOOOODOOOOUOOOOOOOOOOOOOOOOOODOOOOO
O00b00 o000 «OO00O0O0OOO0OOOOODODO oaOOOOO0ODOOO

awaitable (0000)await00000000000000000O00O0OO0 coroutinedD __await__() O
OoOoOoOOoOoOOoOoOoOoOoOoDboOoOoPEP4920 0000000003

BDFL 0OO0OO0OOO0O0O0OOO (Benevolent Dictator For Life) 0 O O O O Python O O O O Guido van Rossum O
goooo

binary file (00D0OO0OO0O000)bytes-like 000000 0000000000000 OOO ODODOOOO
0000 oO0oO00DOoC00DOOo00ooO0oooOooDg (‘eb','wb'or 'rb+")0DO0ODOOOOO
00 sys.stdin.buffer O sys.stdout.buffer io.BytesIOU gzip.GzipFile. OO
ocooooogo

str0000000000000000000000000000000¢textfile0 000000000

bytes-like object bufferobjects 10 00000000 COOO00OOO 0000 (contiguous)y DOO DD DODO
00000000000Dbytes, bytearray, array.arrayd00000000 memoryview [
OO0000CO00O0O0OO0OO0ODOOObytes-like 00 O00ODOOO0OOOOOODOOOOOOOOODOOOODO
00000000000 0ooooo0oo00ooo00ooo00oo0oooooo0oDooooDoooon

g0o0o0oobOO0DOO0DOO0O0OOo0OoO0O0oObOO0DODO0OO0OO00ODODODOOUObCO0OOOOoDODO o
O00000 bytes-like 00O DOO0OO0”0000000000O000ODOO0ODOOOODOOOODOOO
bytearray O bytearray O memoryviewUOOOOOOOOOODOOOOOOOOOOOOO
O000000000000000 0000000 bytes-likeDOODOODOO”)OD0DD0O0ODOOOOO
O bytes 0 bytes memoryview OO ODOOOOOQOQOQOad

bytecode (D00 0UO0O0)PythonO0DOO00DDO0O0O PythonOODOODO CPythonO0ODOOODDOODDODO
gboooooooboboooobooooboboboboooD .pycdobooboboboOoO
0o0oodood0ood0oo0oooo0oDo0oDOoU0Do0 (OooOo0ooDOoUoDoUooDoooooo
00000000 0O0DoooO)DOoO ’0000 (intermediate language)” 000000000 0OOOO
OO0000CO0000OO0OO00D0OOoOgg (virtwal machineyO0O00OO0O0OD0OCOO0OOOCOOOOOOOOO
00000000 PythonOOODOODOOOODO0ODOOOPythonOD OO OO0OOOOOODOOOO
oboooooog

000000000000 dis00000 0oooog

class (000)0000O0O0O0OOUOOOODOOOOCOOUOOOODOOUOOOUOODOOUDOOOODOOO
gbooooobooboboboboooooooobobobo

classvariable (00U00O0)00000000OO0OOOO0OUOOO (UOOODOOUOOOOUDOOOOO
oO0)oooooooooooobooooooo

coercion (000)0OUOD200000000000000000000000O0OODOODOOOOO
goobDb0oO0ob0Db0O0int(3.15) 0000000 DO0O0O 30000000000 3+44.5000
goo0oo0ooU0oO (@UOooOooU0oDODUOOOoOOoD)OOooOUODODUODODODOODODOO
TypeError U000 ooooobobobobobbbbbb0o0ooooooobbobbbbobobboo
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0000 344.50000 fleat(3)+4.500000000000000000000000000O
oooood

complexnumber (000)00000O0O0O0OO0COO0OOOOOOOODOOOOOOOOOOOODOOOOO
ogoooooooooooo (-1opoo)ooooooooOoOoOoOoOoOoOoOOO0 10000000
OO0 jOO0000COPythonODOOOOOOODOOOOOOOODOOOOOOOOODOOOOOOO
O5j000000000000 3+15j000 meth0OD0O0OO0OO0O0OO0O0OD0O0ODO0OOOOOO cmathU
cooooooobooooobooooooboooobooboooooooobooooooooooooobboOooon
cooooooboooooo

contextmanager (0O O00O0OO0OO0O0O0)_enter__ ()0 _exit_ () 00000000 0ODOODO with
0000000000000 000000PEP343 0000000000

contiguous (0000 D)0O0DO0OOUOOOO C-00 000 Portran 00 0000000000 DOOOOOO
ogooOOoOOoOOOoOOOoOO0ooOOoooooocoooob Forran0O0O00O0O0000000O0O0OO
cooooooboooooooooooooboobooooooooboooooooooooOoobboOooon
o0o0coooooooooooooooooooooOO0O00000bD0ooooooooooDo
OO0 Fortran 00 0000000000000O00000O00O00O

coroutine (000O0OD0)0000C0OOOOOOOOOO0ODODOODOOUOOOUOOODOOOOOODOO
coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
OO0 async def 0000000O0O0OPEP420000000C00ODO

coroutine function (0O O0OOO00O0O)coroutine 0000000000000 00OOOOOOO async
def00000O0OOawaitOasync ford O0ODO async withOOOODOOODODOODOOOOOO
0000 PEP49200000000D0O

CPython pythonorg OO0 O0O0O0OOPython 0O 00000000 OOODODOOO”CPython” OO
0000000000 JythonDO TronPython 00000000000 OO0COOO0OOO0O0OO0O0OO
ooo

decorator (00000 )000000O000OOO0OODN ewrapper 000000000 O0O0OOOOOO
Ub0000b00b0b0D00 classmethod() O staticmethod() ODODO

O00O0oOdU0bOOoO0oU0ooOoUoOoooOoOoooOO020000D0000DOO0ODOoOOn:

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

cooobooooobooooboooobooooobooooooooobooobooboOo oogon
oooobboobooobooooboooooooooooa

descriptor (00D0O000)0000 _get__(),_set__(),0000 _delete__() 000000000
gobooboobbooboobboooboobooboboobobobobooboobbooboo
O000o0o0oO0oOoOoddOdddgetsetdelete 0000 @b 00000 0000000 OOO0OOOO
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https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org
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bO0O0O0O0O0O0OO00POOO0O0DOOOOOOOOOOODOOOOO0DOOOOOODODOOOOOODOOO
0000000000 pythonOOOODOOOODOOOOOODOOOODOOOOOOOOODOOOO
oooooooobooooooooooooobobooooobooooooooobooooooOooDbbOooon
coooocooboooooo

O0000000000000000000 descriptors 0000000000

dictonary (00)00000000000000O0O0OOOO _hash__() 00000 _eq__() 0000
0000000000000 0O00oUOooOggg PerlD00O0O0OO (hash)yOOODOOODODO

dictionary view (00 0O0O0)dict.keys()Odict.values()Odict.items() OOOOOOOOO
Jodoooooooboooobooooobooooooooboooooooooobooon
0oooobobobobbbbbbObbOb0000gUuggo 1ist (dictview) ODOODODODODODOODO
dict-views 00O OO0 OO0O0O

docstring OO0 O00OO00O0D0OOOOO0OOOUOOOOOUDOUOOOOODOUOOODOOUDOOOOOOO
oooooooooboooooooobbo0ooooDooooDboO0ooooDobo00D _doec_OODOOODO
cobobooooooooOoooOooOOoOoOocOo.-0ob0o0obObo0obObo0obOOo0oOoOOoOoOOoOoboboOon
oooobooooboooobooono

duck-typing 0000000000000 UOOOUOUOUOOOOODODODOOODOODOOOODOO
gobooboobbooboobooobooboooboobbooboboobboobbooboo
goooobobodoogobooooooboboboobbooobooboobbooobOWooo
gogoooooooooboobbobbbiodooooooooooooobbbboooboooooooo
gbooboooboboobobob0o0obboODO type() U isinstance() DODOO0OOD0OOODODOO
(booooUoooOobDOob0 bbb boOoU0oOobDUODUOCbOObD)ObOUOOUODODoOoo
hasattr () OO0 FAFPODO0O0O0OOOOOOOOOO

EAFP 000000000000 0OOOOO (easier to ask for forgiveness than permissiond 0 00000 O
O)oooooooo pythonODOODDOOO0ODDO0ODDOOODOOODODOODODOOODOOOO
goooobobooobobooboooobuoobboobobooboboobooboboobbOoobooobDbo
Uo0bo00bbo0obibo0dD tryO0OD00O except 0O ooonooooboobooobDOO
gocOoOoOoOoOoOoOoOoOoOoOoOoDOOD BYLOOOOOOOoOooooooo

expression (0)D000D000D0O0D0OO0O0O0OOO0OOO (apieceofsyntax)y 1000000000000
gbooooooooobgooboboboboooooooooboboboboboboooobooobooDbo
OO00O0OO000OO0OPythonOOOOOOOOODOOODOODOODOOOOOODOO 1if0D000OO
OO000000000 (statement) 00O00O0DOO00D0OOOO0DOOODOO

extensionmodule (0OO0O00O00)COC++00000000O000OOPythond CAPIT O OO O Python
gbooooooooboboboooo

fstring 'f'0 'F' 000000000000 OO0O "sring” 00000000 0D0O0OO0OO0ODOOOOO
O00oC OooOoOoDoOoOOoODoOOPEP49800000OO0ODOODOO

fleobject (00D OOUOOOD)0D00U0DO0OUDOOUOOO API(read() O write() OO0OOO
ooooo)boobOoooooooooooOoOobDOoOooOoboOoDOobDOoOoOOobDOobOboOooooOoo
gooOooOOdOOo0ooU0oOodoDOoUoodoDO0bODOoU0ooUOod0DOOO0OoDOUOo (@CUuoooooogoo

45


https://www.python.org/dev/peps/pep-0498

Python Setup and Usage, 0000 3.6.9

00oo000o0o00oo00oo00o0ooOO0)00O000O00O000LO0O000O0OO0ODOOooDO
file-like objects O streems 00000000

0ooooooodooooooo30oooooo:oopoooogooooooooooog 0og
oooooooboob ooboooobob ooboOo0obOoO0obOob0b ioO0OO0OOOODOOOOO
Uboboooooooboboboboboobbd open()y UODODOODOODODO

file-like object file objecr OO T OO
finder (00O0O0O0)0000O0O0O0OO0O0O0OO0OOO0OOOO loader 000000000000 ODOOOO

Python 330000 2000000000000 00sys.metapath 000000 meta path finder
00 sys.path_-hooks OO 00OOO path entry finder O 0O O

O0O0COCOOO PEP3020PEP4200 00 PEP45S1 0000000000

floordivision 0000000000 OOO0OOOOOOfloordivisionOOOO //0000000 11 // 4
020000 floatO truedivisionOO OO 2.750000000 (-11) // 40 -2.750 0000
000000 -3000000000000000 PEP2380000000O0O0O0O

function (00)000D0O00O0O0O00D0O0OODOOOOOOOOOODOO0OOD OD0DOD OOOOOOOOO
O00000D0ODOO0O0O0O0000000000000000o00O0OdOfunction000O0O0O0O0OOO

function annotation (00O O)O00OOO0O0O0O00O0OOO annotation 00O 0O

0000od0opbOoOoOooO00obD Oo00oDO O0U0oDOOo0OO0:000OD00O0O00 200 intO0oQOO
goboobodbbdob intgoboobboobuoobooooba

def sum_two_numbers(a: int, b: int) -> int:

return a + b

000000000000D function0O0OO0OOO0OOOODOO
00000000 variable annotation, PEP484 0 000000000

_future.. 0000000000 0000O0O0O00O00O000O0O0OOOOOOOOOOOOOOOOOO
gboooooogoo

_future__ 000000 mport 00000000 DOOODOODODOOOOOOOOOOOODODOOOO
gbooooooboobobobooooooog:

>>> import _ future
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collecton (0O O0OOOUO0OOOUO0)00U0OOUODOUODOUODOUODOUODOUODOUOO
Python0OOO0O0O0O0D00O0O00000O0O0O0O0O0O0O0O0O0O0O0O0OOO0OOOOOOOODOOOOO
ooooboboooobooooboooobobOoOo gecdobOOOO0OOOOObDOOOOO

generator (DO OO0O0O) generatoriterator 000000000000 OO00OOCOODO yieldOdDODO
00000000D0yielddDOO for 000000000 ODONnext () 00000 10000000
00o0oo0oooooooooooooooooon
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coboobooboooboooooooobOOoO0ooOOo obbooboooooobO ooooooooon
cooobooooobooooooooooOOooooboOoobobooooobooOoboOooOooboboOon

generatoriterator (0OO0OO0O0OO0O0O00OO)generator 0000000000000 OOOO

yieldOOOOOOODOO @MOOODOOOO0O0 wyOOOOOO)OODODOOOOOOODOODO
ooooooooooooooooo oo0oooooooooooooooooOb0 (0000000
oooooooooooooooooooooo)o

generator expression (000000 O0)0000000O0O0O0OO00O0OO0ODOOO0OOOOOOOOODO for
goboobboobboo iftbogbboobobooobooobooboboooboooboon
gobooboooboono:

>>> sum(ixi for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (0000000 0)000000O0OO0O0OO0ODOOUOOUOOOOOOOOOOOOOO
gboooooooobogboboboboboooooooobooobooboboon

single dispatchd functools.singledispatch () OO0OOOOPEP443 0000000000
GIL  global interpreter lock 0000000000

global interpreterlock (000D O0O0O0OO00O0O0OOO0OO)CPython 0000000000 D0OOOOOO
Python OO0 OO0O0OO (bytecodey DO DODOODOODOODOODOODOOOOOOOOOOOOOODOO
00000 (ict000000DOO0DO0OO0ODOO)YODOOODODOO0DOO0DOO0OO0DOO0OOOO0OOOOO0
O00O0O0OO0OU0O0UOUoOCpythonOOOOOOO0OOUOOODODODOODOODOOOOOOODOOOOOOO
goooooooooooobobbbobobbobobbotbodddooooooooooobbon
gboooooooooogd

gobooboobbooboobooobooboooboobbooboboobboobbooboo
Oo0oUooo GILO0oo0oU0Uooooo0ooooooOoorvoooooooo GILoooooo
gooo

ooorooooobooooooorbobooooooo(@ooboooboboOoooooooooDoooOoboonD)Oo
coooboooobooooobooooooooooooooooooboooooooooooooboboOooon
coobobooobooooboooooooooooooooooooooooooooooooboOon
oooooooooog

hashable (00D00O00)00C0CO0O00 0OO00O0OOO0OOOOOOOOOOOOOOOOOOOOO
(_hash._ () 0000000)I00000000000000OO (_eq() 0000O000)0000O
00000000000000000000000000000000000000000

coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
oooooooooooobbooooooo

Python 0O OO0OD0OOOOOOOOOOOOOOODOOOOODOOO;ODO00DOO00DO0ODO (OO
o0b0000OO0)OooOooOOoooOOobOOobOOoODOoOO0O0obOOobDOoODOoOO0OOobOOoDOooOOoboboOoDOo
gcoodooOooOooboOoOooUoOOdOoOoUbDOoO0ooO0 oDboooOo)yoogooboooUoDbooogo
gobdid() bogooooo
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IDLE Python 0O OO OOO (Integrated DeveLopment Environment) 0 O OIDLE O Python 00 00000
gboooooooobobobobooooooobobobooo

immutable (D00DODO0OO0OD0)00000O00O00O0OO0O0O0OO0OOOOOODOOOOOOOOOOOOOO
coooboooobooooobooooooooooOooboOoOooOooOoOobooOooooOoOoOoOooOboOoobOboOooon
ooooobooooobooooooooboooboooooooOobDOobDOobDOoobooboooOoOoDOoDOoDbOon
coooboooboooobooooOooOoOo0oOobOboO0O0ObOboO0oOobOOoOoOoOoOOoOoOOOOoOoDn

import path  path based finder O import 00 000000000000 (@O0 path entry) 00000
import 00000 0O00ODO sys.path00D0O0O0OO0OO0OOO0OOOODOOOCOOODOUOODOODOO
_path__00400O0Ooogo

importing 00000000 PythonOOOODOOOODOODO PythonOOOUODOOOODOOOOOOOO
importer 000000000000 OOO0OOOODO finderQ loader 00000000000 O0OOO

interactive (0DO0O)Python D000 0U0O0O0OO00O0O0OODOOODOOOODOOOOOOOOUOO
oooboooobooooboooobo0oobodn pythonOOOoOooooOoooOoOoooOOoOOO
(COoooDoOooOoOOooOoOoOoO PpythonOOOOODOODOOOOOOOOCOOODOOOCOO)
ocooooooooooooooobooboooooooOoDbOoOobOoboobooboooOoOoDOoDOoDbOon
(help(x) OO0O0O0O0O0O0O0O0O0O0)O0O0OO0OO0OO0OOCOOOOODODOO

interpreted Python 000 000000000000 00000OO0O0OODOOOOODOOOO (MODOOOO
coooooodoooOooooooboOooboobo)boooOooOooooo0oooOooDogboobooo
goobooboobbooboobooobooboooboobbooboobbobbooboo
gboooooooooobgooboboboooooboooooobobobobobooooobooobooDo
00000000000 0DOOO00D0ODOO0D000O00 (nteractiveyDOODOOOOOOO

interpreter shutdown PythonO00O O 000000000000 OODOOOOOOODODOOOOOODOODOO
cooooooboooooooooooooboobooooooooboooooooooooOoobboOooon
0000000000000 OOOOoOOOg (garbage collectoryD0 00000000 OOOOOO
OO0OOCOCOOOOOODoOO weakref 0000000000000 O0O0O0O0O0O0O0O0O0O0O0O0OO
gooooooooooooooooooooooooogooooooooog@ooooogo
0000000000 waningO0OO0)0O00O0O00OO0O0OO0O0OOOOO

goboboobobbooobbooobboobDbh .main__g0DOOooobOooobobOOoOobDbDOO
oboooooooooog

iterable (0O O0O0O0O0O0OOOO0)0D0O0OO0O00 1000000000000 00OOO0OOOOOOOOOO
O0000@ist, str,tuple0000)00000000C00O0 dictO0 OOO0OOOOOOO
O0D0000o0oD0o0o0ooo0oD00 o000 SequenceDODDOOOODO _iter__() OODODODO
_getitem__() O000O0OOO0OO0ODOODODOOOOOOOOODOODODO

00000000000 for0O0ODODUOODDOODODOOOD (ODO:D0D00D00O0OODOOODO
o0o00o0ooO0o0oo0obO00oo0bO0o0obobO0)bboOooODOO00 (zip(),map(),...) O0ODOOODOOO
gobooobbooobbioonDb iter() U0bbOO0oO0ODDbOO0OO0ODOOODLDOOODDODOO
gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
oobobd iter() DDOOODODOOODODOOODODDOOOODOOODODDOOOODODOford
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00000000000 oooooooo00oo00o0o00oo0oooooo0oDooooDoooon
000000000 (terator), 00000 (sequence), 000000 (generator) 0000000000

iterator (000O00)0000O0O0000OO00OO0O0O0ODO0OOOO0OO0DO0O0O00 _mext__() 000000

OO00O0O0O00(@OUOOO00O000O next() OODO)OOOODOOODOOOOOOOOODOOO
gb0b00oo0ooboOobg stopIteration0U0O0O0O00D0OO0O0OO0OOOOOOODOODOODOODOO
O000000000000 _next__() UOOODOODO StopIterationd00O000O0OOO0OOO
goboboooobbooooobbibooon dter__() 00D bOOOOO0OO0ODDODOOOODDDO
00000000 terable 000000000 COO0O0O0000O0OO0OOODOODOOOOOOOOOOO
0000000000000 (11ist0000)000000000D0D00000 iter() 0O00O0OOO
goobboodn forbboobbbooobbboooobbbooobbbooobnbbOoo
gbooooooooobooboboboboooboooobooboboboboboboobooooDo
gobogboobobuoobboooboobboon

000000 typeiter 000000

key function (0D0DO0D0)00000O0O0OO0OOOO0OODO0OOOOOOOOOODOOOOOOOOOOOODOO

0000000 (callabley DOOOO0OO locale.strxfrm() O0000O0O0O00O0O0O0COOO
goboobooobuoobbooobooboboon

Python 00O O0OO0ODOOCOODODCOODOOUODOOOUOODODUOODOOODOOO
min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapq.
nlargest (), itertools.groupby () DOOOOOO

000000000000 00000D00OD00D str.lower() OODODOODOOODOODOO
obooboboobobOobobobob0obUobobobUobUobUblambda v (rf[o7,
r(2]) 0000 lambda 0000000 DOO0OOO0OODODOOODODOO operatordgonononO
attrgetter (), itemgetter (),methodcaller () 000 3000000000000 0O00OO
0000000000000 00O0OOogon SettingHOWTOOODOOOODOOOO

keyword argument 000 O0O0O0OOOOOODO

lambda (000)000000000000000000O0O0OD0O0OO0OO0O0OO 1000 (expression) O

0000000000000 000 lambda [parameters]: expressionO0O0O

LBYL 00O0O0O0ODO0OO (look beforeyouleap)l 0000 0000000000000 O0D0OOO0OOOO

list

O000000000000000 (precondition 00000000 EAFPOODOODDODOOOOO if
ooooooobbooooooooon

coooooOooOooOoO0oooOoOoLBYLOOOOOO o000 roorobooogooooooo
ooooopobbbbO0O0dddif key in mapping: return mappinglkey] DOOO0O
00000000000 00Do0oO0OC00O mapping00 keyOOODODODOODOOODOOOOOOOO
000000 EAFPOO0DOOODODOOOODODOOODOO

OOoO0)PythonOOOOOOODODOODO (sequenceyDO0O0DOODOOOOOOOOOOOOOODOO
oooooooOoOo0O0O0D (aray)DO0OODOODOOODOOODOOOOMDDOO

listcomprehension (000000 0)0000OO0O0DO0OO0OO0OD0O0O0O0O0O0OOOOOOODODOOOOOO

0000000000000 0D0O0D0D0O000 result = ['"{:#04x}'.format (x) for x in
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range (256) if x $ 2 == 0] 00000000 255000000 160000 (0x.) 0000
Cob0O0o0b0o0o0o0oo0O0o0obO0oOo if0000000000 1£f0000000 range(256) OO0
oooooooooog

loader 0000000000 0OO0OOOOOO loadmodule() 0000000 ODOOODOOOOOOO
O00O0COC0OOO0O0ODOOD0ODD0O0OO finderDODODOOOOOOOO PEP 30200 abstract base class
00000 importlib.abc.Loader 00 O00OOOOOOMO

mapping (DO0000)00O00OO0D0O0OO00O00O0O0O0O0OQO Mapping O MutableMapping O OO
00000 o0oooobooobooo0oboooooooobooobooooooooboOod dict,
collections.defaultdict, collections.OrderedDict, collections.Counter OO
oo

meta path finder sys.metapath 000000000 finder. meta path finder O path entry finder O 0 O
gboooooooogoog

metapath finder 0000000000000 importlib.abc.MetaPathFinder D00 000
oooo

metaclass (00 000)0000000000000D00OO0O0O000OO0D0OOO0O0OOOOOOOOOOO
cooooooboooOoOooOooOoooo300oooooooo00oobooooooooDboOooo
ooooooooooooooo@o:0o0boo0)00ooooooooooOO0O000nOPython O
gbobooooooobobobobobooooooooboobobobobobooooooboobooDbo
goodoooooooobobobooboboooooooobobobobbobbbobobooooooooooo
goobooboobobooboobbooobooboooboobboboboobbobDbooboo
obooooooboobOoboboobooooooobobobooooon

000 metaclasses 0 000000000

goboo (@ooo)obooOoO0OoOOoO0U0bOOO0U0bDOO0U00OOOoUOOOOO0ODOO0ODODOOODbOOOn
OO0000O0o0ooOOo0o0oDOoO00oDO0o0ooOo0on0n (argumenyD000O0O0OOOO@MOOODO
0000 self000000)Y 0000000000000 OCOOCOOOOOOO

method resolutionorder (0000000 0)000000O00O0CO0O0O0O0OO0OO0OOO0OOCOO0OOOO0O23
OO0 PythonODODOOOOCCOCOOOCOOUOOOUOUOOOOOOOO The Python 2.3 Method
ResolutionOrder 00O 0O00O0O0OODODO

module (DOO0OO0O)PythonODOOOODOOOODODOODODOODODOODODOOOOOODODODOOOO
Python 000000 DOOOOCOOOOOOOOODOOOOOO importing0000O0O0OQO Python OO
ooooooon

gboooogboboboooog

modulespec 0000000 0O0OUODODOOUODOOUODDODODUOODODUODODDODODUDOODODOOOO
importlib.machinery.ModuleSpec 00O0OOOOOOO0O

MRO method resolution order 0000000000

mutable (0000OO0OO0)0000O0OO0OOOO0OOOOOOO id() O0O0OO0OOOOOOOOOOOOOOO
000000 (immutabley DO OOD0OO00O0OOO

50 OO0 A 000


https://www.python.org/dev/peps/pep-0302
https://www.python.org/download/releases/2.3/mro/
https://www.python.org/download/releases/2.3/mro/

Python Setup and Usage, D0 00O 3.6.9

namedtuple (0000OO0O0O0)0000000000000000000O0O0O0O0O0O0O0O0O0O000000
00000000 (OO0 time.localtime() 0000000000000000000 yearO
0t[0]000000000000000000¢t.tmyearJ00000000000000000
00000)d

0000000000 time.structtime 00000000000 DDOODOOOODOOOO
000000000 bbO00o0oU0b0bbOoUoUobDbbOOOd collections.namedtuple() O
00oD0o0o0doOOo0oodooU0ooD0oo0oo0o0oo0ooDoUooooDoUooDOoooDooDooooon
Employee (name="'jones', title='programmer') 0O O0OD0DODODOOODOOOO (self-
documenting representation) J 000000000000

namespace (0 O00OO)0000O0OOCOOOO0OOOOOODOOODOOOCOODOOODODOODOOO
gooood0o0 (obo0oOo)bodoodooOU0oDU00oDbDU0o0oUOUOoDODUOOoDUODOoOoDDUOODOO
ooooooooobOooobOooOoooOOoOoobDOoOoobDOoOooOOoOoobDOoOoobOOooDOoOobo
00000000 builtins.openl os.open() DO OOOOODO0OODOOODOOOOODOO
0000000000000 000D00o00ooDoo0ooooDoo0oooo0ooDoooooDooon
O000random.seed () 0 itertools.islice() O0O00O0OO0OO0OOOOOO0O0O0O randomO
itertoolsU00OO0O0OOODOODOODOOOOO

namespace package (00 0000000)000000000000O0O0O0OO0OO0O PEP 420 package
0 Namespace package 00 000000000000 _init_.py 0000000000 regular
package 0000000

module 00O ODODOOOOO

nestedscope (00 UJO0OOOUO0OO)UOOOOUOOOUOOOUDOOUOUDOOUODOOOUOOUDOOO
ooooooooooooboboboooooooobDobDOobOobOobooooobooobooDbOon
coboOobOoO0oobO0oO0oooOoocobooOoboOoOOobOOooOobOOoOoOOoOoOoOoOoOoOooboOobooon
coooobooooboboooooooOoooboOoooboobooooboobOoooOooDOobDOobOOoDbOon
OO0000d0obo00obo00obofdd nonlocal0O00OO0O0OOOOOOOOO

new-styleclass (000 00000)00D0OD0DO0OD0D0O0DO0O0DO0O0DO0OO0OODO0OOO0OO0OO0OO0ODOOOOOOOO
O000000 Python OOODOCODOOOODOOOOOODODOO _slots._OO0D0ODOOODOO
_getattribute__() 00000000000000000000 PythonOOOOOOOOOOODO
goobogoo

object (DD UDUUOO)ODO (IUOOD)ODODODOODOUODUOOOD(@M@OODO)OODODODODOODODOOOODOO
O00OO0Q0OD0DOODO (mew-snleclass)yDO00OO0O0OOOOOOCOO

package (00 000)0000000000000O0O00O0O0O0000000000 module 00000
000000000000 _path._ 00000 PythonOOOOOOOOQ

regular package O namespace package 0000000000

parameter (000)0000000 O00@ 0000 )0000000000O0O0O0 000 COOOOOO
goooo soooooo:

- JO00OO0O0OO0OO0OOOO:00O00O0O0CO0OOOO0OOD OOOOODOOOOOOOOOOOOOO0OO
0000000000 foo0 bar 0000000000000 O0O0O0O00OO:
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def func(foo, bar=None) :

0o00o0:0000pooooOooOo0o0000C0C0O0C0OOPythonD D0 O0O0OOOODOODOOO
g0oo00o0o0o0oOO0DO0O0OoO0DOO0bOOo0OOoO0bOOoO0ODODOObOOO0 (@:abs())OnoO
ogno

goooooOo:0oo0o00b0obO0oo0obObocOobboO0obOboOooboOoboo0obooOoobOOoOoDOOoOoDbOonoO
000000000000000 kwonlyl 0 kwoonly2000000000000O0DOODODO
gobodooboooobooo =0o0og:

def func(arg, *, kw_onlyl, kw_only2):

goo0o0:(boo00oO000obOO0bOO0O00o0b0O0obOooOOoOooOobO)ODoooobOOoDooooo
goooboobobooooobobooobobobOob argsO00DbODOO0ODOOD x0O0O0OO
goboboboobo:

def func(xargs, =**kwargs):

ooooo0ooo0:.(@oo0ooo0oooooOooooooooooooooooOo)oooooon
ooo00000000o0O00000000O0O0O00000000000000 kwargsO OO0
gooboobOo »~0000b0obobooobogoon

cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
ooo

000 OFAQU DO0D0ODO0D0O00O0O0D0O00O0?Oinspect.Parameter 00O O function OO
OO00OOPEP36200000DOOO0OO

path entry path based finder O import 0000000000 importpath00 10000000

path entry finder sys.path_hooks O 0O O callable (path entry hook) D0 00O finder 00000000

pathentry 0000000000000 O0O0OODOOODOO

goooobbbbboodooooobbbbbibOUl importlib.abe.PathEntryFinder
gboooooogooo

path entry hook sys.path hook 000000 callable 0000000 pathentry 0000000000

O000000000D0000 pathentry finder 000000

path based finder 0000 OO meta path finder 0 1000000000 importpath0 000000

path-like object An object representing a file system path. A path-like object is either a str or bytes ob-

PEP

ject representing a path, or an object implementing the os.PathLike protocol. An object that sup-
ports the os.PathLike protocol can be converted to a str or bytes file system path by calling the
os.fspath () function; os.fsdecode () and os.fsencode () can be used to guarantee a str or

bytes result instead, respectively. Introduced by PEP 519.

Python Enhancement Proposal JPEP 0 OPython OO0 00000000000 OOOOOOOOO
PythonO0OOOO0OO0OO0O0O0O0O0OO0OOOOO0O0O0OOOOOOOOPEPOOODOOOODODOOOOO
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ocooooooooooooo @mo)ooobooooooo

PEPOO0000O0O0OODOOOOOOO0O0O0O0OOODOOODODOO0OO PythonOODOOOOOOOO
OooobOoooooo0oooOoooOooOoboOoooOOcO0OoPEPOOOOOOODOOOOODOOOO
coooboboooobooooooooOoobooOoOobboOooobooOono

PEP1O00OO0COOOOOOO

portion PEP 42000 000000 Unamespace package 1000000000000 (zipOOOOOOO
0000oo000oo0)l1oo0000o0oo000o0oo00ooo

positional argument (CO0D0) 000 0000000000

provisional APl (00O APhHOOO0O0O0O0O0OO0O0OO0OO0O0OO0DO0O0OO0DOO0OO0O0OooOOooooooooo
oooooooobooooooooooooobobooooobooooooooobooooooOooDbbOooon
oooooobooooooooOoooooooOoo@ooooboOoooooooooo)0oooboOoo
0ooo0oooooo00ooooo00oooOo000o0D -000 APIODOCOO0OO0O0ODOCODOO0
cooboboooboooooooooooooobooooo

OO APIODOOO0ODOO0ODOOOOOOO0OOO0ODOOOODOO0O0ODODOO0ODOOOOODOOOOn
gbooooooobooboboboooo

gogooboooobobdooobobbooobbbooobbbooobbbooobbbooobbo
0000000000000 0OU0OUOUOU PEP4IIODOOODODOOOOO

provisional package provisional APIO O 00000000

Python 3000 Python3.x 0000000000000 OOOOMPython3 000000000000 DOOO
gooooo)’py3k’000O0O0O0OOOODOODOO

Pythonic 000000000000 O0O0O00DO0O0OO0O0OOUOOOPYthon0O0O0OODOOOOOOODODOO
0000000000 0o0o0OPbPython00 0000000000 forODOODOOODODOOOOOOO
0000000000000 000000O0O0O0O0O0O0000000000PYthonD OO OOODOO
oooobooooooooooooooooooboo:

for i in range(len(food)):

print (food[i])

OOOOCOOoOoOO PythonicOOODO:

for piece in food:

print (piece)

qualifiedname (000)00000O0O0O0O0ODOOOCOOOOOOOOOOOOOOOOOOOOOOO
Ooooooooor>00”000000000000 PEP31S5SO0000000000000000
coobooooboooboooobooooooooooogn:

>>> class C:
class D:
def meth (self):

Jooooooo)
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(Cooooooooo)

pass

>>> C.__ _qualname_

lCl

>>> C.D.__gualname___
'C.D'

>>> C.D.meth. qualname__

'C.D.meth'

O0O0O00O0000000000000000 (fully qualifiedname) 000000000 00000O
OO000000D0000 email.mime.textJO0O0O0OO:

>>> import email.mime.text

>>> email .mime.text. name

'email .mime.text'

referencecount (00 00O00)0000000000O0O0O0DO0OOOOOOOOOOOOOOUOODOOOO
O0000000D0OO0OC0O000000oooo0O PythonOODODOODOOOOOOODOO CPython
gbobooobobobo sysObobgooobooobobobooboobooboooobobooobo
JO00d getrefcount () DO0OOODOOOOOO

regular package 00000 _init__.py00O000O00000000O0000O packaged
namespace package 0000000000

_slots.. 00000000000 ODOO0ODOOO0OOO0OUOOUOOODOOODOODOOODOOUOOOOO
goooobooboobooobooboobbooobooboboobbooboooboooDoo
gobooboobboobooboboooboobobooboboobobobobooboboobbooboo
gboooooobobobobooooooobooboboon

sequence (JO0U0D0OO0)OO0OOUODOQOUOODOUOODOOUODOUODOOD _getitem_ () O0OOCODOO
0000000000000 _len. () DOOOOODOOO iterable000000000O0DOOOO
00 list, str,tuple,bytes 00000000 dictO _getitem () O __len__() 0OO0O
00000000 0oooooooooon immutable 0000000000000 OO0OOOOO
00 (mapping) 00000000 OOOODOOODOO

collections.abc.Sequence 00O 0O0O0OOO_getitem__() O _len__() DO QOQOO
count () O index (),0 __contains__ ()0 __reversed__() 0O OO0OOOOOOCOODOOOO
0000000000 0000000000000000D00000 register() 0O00OD0O0OOOO
oooooooooooooooo

single dispatch generic function 0000 0000000000000 O0000O0O0O

slice (D00O0)0000O000ODO (sequencey 000000000000 O0OOODOOODOOOO 100
gbobobobobobooooboboboboobobobOob variablename[1:3:5]1 000
Ooo0@O0)o00 sliceO0O0O0O0O0O0O0OOOODOODOOODODO

specialmethod (00000 0)00000000000000000000OO PythonOOOOOOOOO
OooooooooooooOoooc0o0oooooooOoOooO0oOooOoboOoooOob0OoOo 20000000
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OO0O0OC0OO0OOD0ODOO0OO0OO specialnames 1000000000

statement (0)O0O0O00OCO (@COCOOPOO0O00”)O0O0OO0O00O0DOOOOCDO OODOOOOODOODOOO
gbooooooboobOobOobO if0whiled forgooonong

struct sequence A tuple with named elements. Struct sequences expose an interface similar to named tuple in
that elements can be accessed either by index or as an attribute. However, they do not have any of the named
tuple methods like _make () or _asdict (). Examples of struct sequences include sys.float_info

and the return value of os.stat ().
textencoding go0oooooooooooooooooooooo

text file A file object able to read and write str objects. Often, a text file actually accesses a byte-oriented
datastream and handles the rext encoding automatically. Examples of text files are files opened in text

mode ('r' or 'w'), sys.stdin, sys.stdout, and instances of io.StringIO.
See also binary file for a file object able to read and write bytes-like objects.

triple-quoted string (000 O0O0O0O0O0)3000000000000 ()0000000O0O0 ()0000O
00000000 (00)0000000000000000000000000000000000
0000000010020000000000000000000000000000000000
000 ()O0000000D0000000000000000000000000000000000
0000o0o0oQ

type (O)PythonOOOODOOOCOODOOOOODOOOODOOUODOOOOUODOODOODODOODOO
gboobobooobobob0ob0oubd _class__U000OD0DO0ODOODtype(ob]) OODOO
obooooon

typealias (00D 0O0O0)00O0O00O0OO0OO0OOOOOOOOOOOOOO

goboobodoboboobboobooboooboobg:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuple[int, int, int]]:

pass

coooooooboooobooooooog:

from typing import List, Tuple

Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:

pass

00000000 typingd PEP484 0000000000

typehint (OO00)00UO0O0O0OO0U0OD0O0OO0ODO0O0O0O0OOODOOOOOUOOOOOOOO annotation
ooo
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ooooo0OO0O0ODOO0OO0 PythonOOOOOOOOOOODODOODODOOOOODOOOODODODOOD
IDEOO0O0OO0OO0O0O0O0O0O0O0O0O000000000000

Type hints of global variables, class attributes, and functions, but not local variables, can be accessed using

typing.get_type_hints ().
00000000 typingd PEP484 0000000000

universalnewlines 0000000000000 O0OO0O0OODOOOOOODOODOODOODOODOO: UnixOOO
00 '"\n'OWindows 000 '"\r\n'OOO Macintosh OO0 '"\r'O000O00000OO0O0OOO PEP
2780 PEP 3116 0000 bytes.splitlines () OO0OO0O0OOO0ODO

variable annotation (00 0000000)00000000OO0OO annotation O

gobooboobboobooboooboobboobobooong:

class C:

field: 'annotation'

gobboobobooobb ooob boobbooob:-bo0obobbo00b int0gobboo
gobooboogno:

count: int = 0

O0000000000000000 annassign 0000000000
O0000000000000 function annotation, PEP 484, PEP 526 OO0 00O OO OODO

virtual environment OO0O000000OO0000O00O00O0O0000O0O0OO0OOO PythonOOOOOODO
Ooo0oO00oo0o0OoOooocooOoO0oOoOoO0oO0 pythonOOOOOOOOOOCOOOOODOOOOO
Python 000 0000000000000 0O0O0O0OOOOOO

venvUOOOOOOOOO

virtual machine (COOO0OO0)000000OO0O0DOODOOODO0OODOOOOOO PythonODODOOODO
O0OO0OCCOCOOOOOOODO0OO0000000d (bytecodey0OOOOOO

Zen of Python (Python 00 0)Python 00 000000000000 O0OOPythonO0OODDOODOOO
OoOoOOoOOOOOO0OO0O0O00000 ’import this”O0O0000O0O0O0O0CCOOCOO
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0000000000 PythonOD 0000000 DOOO0DOOODODDO OO00ODDOODODOOOO Sphinx
000000 reStructuredText 000000000000 O00O0O0O

0000000000000 0oDoO0OPython 0000000000 0OOOODOOOOODOODODOOOOO
0000000000000 0ooooo0oO00oOg reporting-bugs 0000000000 O0OODOOODOOO
00000000o0!'0D00:000000000D0D000GitHub OO Issue Tracker 00000000 OOMM

gooood:

e Fred L. Drake, Jr., 000000 Python 000000000000 DOO0O0OO0OODOOOOOODOOO
gooooo

e Docutils 0 00O DOO. reStructuredText O docutils DO O D OO0OOO0ODOOOOOO

* Fredrik Lundh O Alternative Python Reference 00000000 Sphinx OO OOOO0OOOOOOOOO

B.1 PythonO OO OO0 OO0

000000 PythonOOOPythonOOOODOOOOOOO PythonOODOOOODOOOOODOOODOOO
00000000000 Misc/ACKSOOOOOOOOOOODOOOOOOO0O000000000o0o0o0oa0
goooooo

Python 00000 OD0OOUO0OOOOCODOOO0OOODO0ODOODOOUODOOOODOODOODDODUODOOOO
ooo-ooooo!
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http://docutils.sourceforge.net/rst.html
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C.1 PythonO OO

Python 0 19900 000000000000 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/ 0 0O)
O GuidovanRossum OO0 OO0 ABCOOOOOOOOOOOOOODOOODOOODODOOODOOOODOOd
O PythonOODOOODOOOOO GuidkoOOOOO PythonOOOODDOOOOOOOOOO

199500 Guido OOOO0OODOO0OOO0OO0OOODOO Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.vaus/ 0 0) 0 Python 00 0000000000000 O0OOOOOOOOOOOOO

20000 300Guido O PythonO O OO OO OO DO BeOpen.com O O O O BeOpen PythonLabs 0 000 00O
OO0COO0OO0O0 1000 PythonLabs O O O O Digital Creations (0 O O Zope Corporation, http://www.zope.com/
00)O00OD0OOO0O0O0OO0O0200100Python000000000DOOOOODOOOOOOQO Python Software
Foundation (PSFO https://www.python.org/psf/ D 0)0 000000000 O0OQO Zope Corporation 0 PSF O
gboboobogobobd

Python 0O 0ODOOUOODOODOOOOODO(ODOOOOOODOD https://opensource.org/ 0O O0OOOO
O)OOooOoOOQOODODOoUODOoOooOOoOoooDOoOo pythonOOOODO GPLOOOOODOOOD;O000O
Joooooooooooooooon

oooo ooo ooo oo GPLOO
09.0-12 | n/a 1991-1995 | CWI yes
1.3-152 |12 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.12 2002 PSF yes
2200 2.1.1 2001-00 | PSF yes
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O0: OGPLOOODODOODOOOOPythonD GPLOOOOOOOOOCOOO0O0OOOOCOOPythonO
gooooooooGepPLO0O00oOoOoOoOoO0OoOoOOOO00O0oDODOO00DO0ODODOOODODOOOO
o0o00ooGPLOOOOO0OOOO0OOOOGPLOOOOOOOOODODOOO0DODOOOOO PythonO OO
gobbooobooooooooobooobooboOoobobooooboooo
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C.2 Terms and conditions for accessing or otherwise using Python

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.6.9

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.6.9 software in source or binary form and its associated.

—~documentation.

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.6.9 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright ~"c2”"a9 2001-2019 Python Software.
—Foundation; All Rights

Reserved" are retained in Python 3.6.9 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.6.9 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—to Python
3.6.9.
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4. PSF is making Python 3.6.9 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY.
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.6.9 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.6.9

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.6.9, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material.
—breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—~This License

Agreement does not grant permission to use PSF trademarks or trade name.
—in a

trademark sense to endorse or promote products or services of Licensee,
or any

third party.

8. By copying, installing or otherwise using Python 3.6.9, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,

BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license

(Jooooooo)
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to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,

i.e., "Copyright c2”"a9 1995-2001 Corporation for National Research.
—Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version

prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,

Jooooooo)
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Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright ""c2”7a9 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.
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Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software incor-

porated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/

MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)

or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

(oooooon)
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3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/ m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.Jjp (remove space)

C32 0000

The socket module uses the functions, getaddrinfo (),and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "~ "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT

(ooooooo)
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LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE,

SUCH DAMAGE.

EVEN IF ADVISED OF THE POSSIBILITY OF

C.3.3 Floating point exception control

The source for the fpect 1 module includes the following notice:

\

Copyright (c) 1996.
The Regents of the University of California.

All rights reserved.

Permission to use, copy, modify, and distribute this software for
any purpose without fee is hereby granted, provided that this en-
tire notice is included in all copies of any software which is or
includes a <copy or modification of this software and in all

copies of the supporting documentation for such software.

This work was produced at the University of California, Lawrence
Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe
privately-owned rights. Reference herein to any specific commer-—
cial products, process, or service Dby trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product

endorsement purposes.

C.3.4 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:
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Copyright 1996 by Sam Rushing

All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.5 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>

All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written

prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3. Licenses and Acknowledgements for Incorporated Software
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C.3.6 Execution tracing

The t race module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.7 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN

(Jooooooo)
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ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

— Arguments more compliant with Python standard

C.3.8 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.9 test_epoll

The test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining

(ooooooo)
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a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.10 Select kqueue

The select module contains the following notice for the kqueue interface:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.11 SipHash24

The file Python/pyhash. ¢ contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. The contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.12 strtod O dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from
strings, is derived from the file of the same name by David M. Gay, currently available from http://www.netlib.

org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright and licensing notice:

/****************************************************************
*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

(oooooon)
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*

***************************************************************/

C.3.13 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and Mac OS X installers for Python may include a copy of
the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

/x === == == == == ==

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

% 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:
* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

% 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

(oooooon)
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*/

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim

Hudson (tjh@cryptsoft.com).

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms

except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without

(ooooooo)
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* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

% 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

x* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ""AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be

* copied and put under another distribution licence

*

[including the GNU Public Licence.]
*/

C.3.14 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

—-—-with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to

permit persons to whom the Software is furnished to do so, subject to

(ooooooo)
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.15 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

——with-system-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "~ "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.16 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system is
too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler
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This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.17 cfuhash

The implementation of the hash table used by the t racemalloc is based on the cfuhash project:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

Jooooooo)
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FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.18 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

——-with-system-libmpdec

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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Copyright 2001-2019 Python Software Foundation. All rights reserved.

Copyright 2000 BeOpen.com. All rights reserved.

Copyright 1995-2000 Corporation for National Research Initiatives. All rights reserved.
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