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CPython 7w ni'p'nin n1an

N1an 2y "2T7 7 OTIR NN L IMTD W axInn 'NN NXEL DTV INYD )R FAn? iy nan

70 178D NI'P'MnY Nnn 720 0>07 N10171 CPython-a niMpnin

NN U') NIV 7090 NIDWA |2 NINWN D'Y7'9nIzn ,NYRP17 CPython DX 79177 NNwor mwe
219n'pn DI'o WNX71 (make oy 79np7 N1 wn% Mac0S-1 ,'M9YY WA 719077 NITIRON
CPython NX TIN7 N1 .python.exe DWA WTN MIXI2 YAl NIXKY7 TWOX ' NPT 150N \WNY

[X2 DN7W "IN Github-nn

NN N1an Nt

[ cpythony/
——Doc Source for the documentation
Grammar The computer-readable language definition
Include The C header files
—Lib Standard library modules written in Python
——Mac macOS support files
—— Misc Miscellaneous files
Modules Standard library modules written in C
——Objects Core types and the object model
Parser The Python parser source code
——PC Windows build suppport files for older versions of Windows
PCBuild Windows build support files
—Programs Source code for the ‘python’ executable and other binaries
—— Python The CPython interpreter source code
——Tools Standalone tools useful for building or extending CPython
—m4 Custom scripts to automate configuration of the makefile

D'YNNYN [IN"9] interpreters-n 7 NNIYN NIX'YIIN 72 ,)IN"'D NOYW 7¢ mM'win TIVv'Nn :Doc
D'¥2j7 Doc/refrence-2 D'¥ap NXI¥n7 N4 .(reStructured Text) DTN 127,117 XMy NINI QT |I'9X2
NOYY W'Y D'WTN DNX'D 7710, |IN"'9Y7 W'y 0MX'ON 70 7w v T 0''onn

with statement :NRAIT

Doc/reference/compound_stmts.rst :niz'n

-0 ' 7V 7200 yon? AN ,Nn 11NN AR JINY92 with-n 'K IR D'RIN DT Y2l aon
”DOpR N'¥2I9N”Y YA IX with-n 7w pi7ann o'RxI'y yana - IN'R TR Ta1y context manager
U710 IX Y217 NIA07 KNAIT? TWONR DY __exit__ -7 NN N'NN TX exception-7 raise NWIY __enter__

.NInsS
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https://github.com/python/cpython

:INT2 NIN D

The :keyword: statement

. index::
! statement: with
keyword: as
single: as; with statement
single: , (comma); with statement
single: : (colon); compound statement

The :keyword: statement is used to wrap the execution of a block with
methods defined by a context manager (see section :ref: Ja
This allows common :keyword: ...\ :keyword: ...\ :keyword:

usage patterns to be encapsulated for convenient reuse.

. productionlist:: python-grammar
with_stmt : IIWith n ( n ( n n , " ? ] ) n |
with_stmt_contents: )*
with_item: ["as"

:with statements nnd 7w Ivaw

>>> with A() as a, B() as b, C() as c:
a6 do_something(a, b, c)

with A() as a, B() as b:
SUITE

is semantically equivalent to::
with A() as a:

with B() as b:
SUITE

You can also write multi-item context managers in multiple lines if the items are surrounded by parentheses.
For example: :

with (
A() as a,
B() as b,

SUITE

:(Grammar) p1Ti7T

.Tokens-1 python.gram :0'¥2j7 2 3”N0 NXT N"PN2
NNIX 'R 7w n1ann 72y 'RNX NINE (Backus-Naur From) BNF-2 2InD yalgn :python.gram e
winm 7w 210 W' 12D |XD with statement-n 7w TIV'NN DX 1'RY 1'WDY TV DX L[IN"92 DAND

:BNF nowvwa

with_stmt: 'with' with_item (',' with_item)* ':' suite

with_item: test ['as' expr]
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https://en.wikipedia.org/wiki/Backus%E2%80%93Naur_form

TIPN DX AX'™ suite-n , TNX with-n INI* 9'0IN7 NNWON W'Y AX'™ 7'090 ,with-1 '7'NNN ¥ DN

.(as) naIn X7 |[nw NNON Ni7' ax'n test-n NawN NIIYA 71720 1N 0D'Y

AINIT IR

tokens-n ,3.8 [IN"'D NONAN D''{7 ,A¥"'N [PIVAY NN NXI [P10N 7 DYUN DX 7900 Yale :Tokens o

.tokenizer-n niyx¥nKxa 17w TIpN W parsing-n 17nN2 0TIy

:Im"'o21 Tokens-7 XnAIT

-0 'R tokens-7 WIDNN NANOW TIzn 'K NXNIW NI 7V IN'92 Namn tokenize 71T wnnwx

:INIX w19n tokenizer
) bat hello_world.py
File: hello_world.py

greet():
print("Hello, World")

ENCODING 'utf-8"'
NAME 'def!'
NAME 'greet'
oP |(|

oP l)l

oP LI
NEWLINE "\n'
INDENT ! !
NAME 'print!
oP |(|
STRING '"Hello, World"'
oP |)|
NEWLINE "\n'
DEDENT UL
ENDMARKER "

>
(<]
1
1
1
1
1
1
2
2
2
2
2
2
<]
3
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https://docs.python.org/3/library/tokenize.html
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NTINYNL,RXN] [7I0NY NO'R NIX NAX'N MIYKRIN NTIMyn tokens-n 7¥ 11900 NN D'RN XNAIT

J'WUN DAY |RI0 INIR 7 YN1L[7I0N 78 DWN DR NAX'A NN

NTAYN DX I0NY7 Y'Min ,nWTN MY qoIinn N'¥7119n 91011 ,UTF-8 Xin CPython 7w 7Thn nnMan
NTY'w (pylint) DNI1'M7 DMV YNNWAT 7901 IR N¥719 7D DR NWTh NIY q'oinY?i CPython-Y

Y2IPn 7Y qion NX ax''m ENDMARKER-N . TI7n 7w '000 NN 117

IM"91 W'y Parser-n 7y 12T Tokens-nIl Grammar-n NN NIX N'7'70 NNIXA 'MN20NW NINX :Parser
TR parsing NIWY? nin 7y 12 wnnwn CPython-w parser generator-n XINI pegen NX ' N''pN]
pegn-1 W'Y 0'M"Ion D'IN T 7Y (Jamd [IN"9 7w Grammar-n) Grammar-n NI'PN DX 21T 07w

22 DPINN XIN .peg_generator-n N"PN2 ¥ XINI [IN92 2IND pegn .(rules names)

Tools/peg_generator/pegen/parser_generator.py

s ParserGenerator:

: GrammarVisitor

lef __init__(self, mmar: Grammar, ens: ile: OptionallIO[ 1)
self.gr ar = gram

self.tok

def validate_rule_names(self) -> None:
for ri in self.
2 >.startswith("_"):
GrammarError(£f"Rule names cannot start with underscore: '

:CPython-"7 D"X'©1 NININN
.CPython 7w Source code-2 wI19'n "y X'N (AXNV'A T7 Nd77n yIn) CPython-7 DINN? Noon N7

:TODOs/2IXY '7''n0 D'UONN DX VI9'W D'WAITY D'WIN'M KIXNY DA [N NININNN YIN

) grep -r "TODO" *

Doc/tools/rstlint.py:# : - wrong versions in versionadded/chang
Doc/tools/extensions/pyspecific.py:# ¢ Use sphinx.domains.pytho
Doc/install/index.rst:.. : Fill in XXX comments
Doc/library/zoneinfo.rst: T : Add "See "cache_behavior’_" r
Doc/library/zoneinfo.rst: 5o : Add "See "cache_behavior’_" r
Doc/whatsnew/3.8.rst:.. : Pablo will sprint on docs at PyCon US
Doc/extending/embedding.rst:.. : threads, code examples do not
Doc/howto/regex.rst:.. .

Include/internal/pycore_runtime.h: [* ¢ Given +interp_main, i
Include/internal/pycore_initconfig.h:extern int _Py_global_config_1i
s ship.

Lib/zoneinfo/_zoneinfo.py: # ¢ These are not actually epoch
Lib/nntplib.py:# 3

Lib/test/test_poplib.py: # : SSLError does not e
Lib/test/test_gettext.py:# .

Lib/test/_test_multiprocessing.py: # : add more tests for de
Lib/test/_test_multiprocessing.py: # : fix https://bugs.
Lib/test/test_peg_generator/test_first_sets.py: # : Vali
Lib/test/test_nntplib.py:# .

Lib/test/test_runpy.py:# ! Use self.addCleanup to get rid of a
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https://pypi.org/project/pylint/

> grep -r ":—(" %

Include/modsupport.h: 11-0ct-1996 GvVR renamed Py_Ellipses to
Include/modsupport.h: T-Nov-1995 GVR Keyword arguments (sho
Lib/test/test_statistics.py: # we differ by a very slight am
Lib/test/test_statistics.py: # causes me headaches
Lib/test/test_bdb.py: # test_pdb does not reset Breakpoint c
Lib/test/test_zipapp.py: # once for each file written

Lib/test/support/__init__.py: # Windows -implementation: don'
Lib/test/test_asyncio/test_unix_events.py: # This 1is a bit o
Lib/plistlib.py:_dateParser = re.compile(r"(?P<year>\d\d\d\d) (? ?
)?2)2)?7)?)?2Z", re.ASCII)

Lib/idlelib/TODO.txt:- Grail uses a module called History and so do
Lib/idlelib/ChangeLog: (Not much has changed )
Lib/idlelib/tooltip.py: # event and it reappears, and so on
Lib/aifc.py: #DEBUG: SGI's soundeditor produces a bad si
Misc/HISTORY: (Not much has changed )

Misc/HISTORY:eons ago, but I never regenrated glmodule.c )
Misc/HISTORY:recomputed after such assignments (but not for derived
Misc/HISTORY: N

Misc/HISTORY:same time, it is documented... s

Misc/HISTORY:on the Sun the provided strtod.c dumps core

[N 2w D'winm TIy

C#-22nDd1 .NET-7 [INn"9 NoW 7w winn - [ronPython e

N2D 7w Bytecode-7 79nnn n7W IN"'D TIzn ,NIIR'A 7w IVM-n 7V Y1 ,|IN"D YW win'm - Jython e
JVM-n 7y yn'7 onv

7¥ NXIN YAl 7277 INDN DYO 'R DX .[INY'O] INXY] ANDIY L [IN9 ¢ 17"9Nn172 121 - Nuitka e
DIZNN 0T ,007W [IN'D TIPN

.CPython-n A'nn ANI' 5 '9 LYND LJIT-2 AN [INTD NOW 7w winm - PyPy e

NKRXINDI,ND'"MN 2D DN I'X 72N ,DnIY D'YUINM TIY |AMmd v ,|IT1"E)'7 NI D'XI91N D'YINMN 17X

Y7nm ninow Python2 [11"7 NV NDTY K7 NNYY NOWN 7¢ X0Nan DA )N

:CPython-a n7aan v
.10%,1000 X'N IN'92 'OV W N72ann ,XNAIT? IN''S Dy CPython 7w NI'a1¥2119 NWY? Y1WoON

:stack overflow yiin'? nan 7y N nnxy n72ann .sys.setrecursionlimit(N) *1* 7v NXT N7 N2

>>> +import sys
>>>
>>> print("maximum:", sys.getrecursionlimit())

maximum: 10000

>>> sys.setrecursionlimit(10x%4)

>>> print("new maximum:", sys.getrecursionlimit())
new maximum: 10000
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https://github.com/IronLanguages/ironpython3
https://github.com/IronLanguages/ironpython3
https://github.com/jython/jython
https://github.com/jython/jython
https://github.com/Nuitka/Nuitka
https://github.com/Nuitka/Nuitka
https://www.pypy.org/
https://www.pypy.org/

Technologic

[IN"92 nXIn

2TANN D2 LYN? 72IM %YW NImnYw TV 070N 1901 Ay IN'9Y DAND NNIXY TN
[9IX2 .N9WN 7Y DWIN'AN 7V |2InD NY'DYNN 12T NI19'01 0'010) (interpreter) wionni (compalier)

:D17W 3-0 NX DOON ,0' AW NN W' DA7WN [N TNX 7102w ,0' Y 017 3 n'7'On axnn ,'')D

N"DIN YyN? Nan 2y DIman an 75 N 7nnin CPython ,nt 27w :lnitialization-n 2w .1
|ND'T NX2I7R1 exceptions, classes, numerics, sequences :|12D built-in types 7710 INn"'o2

(AST (Abstract Syntax Tree Nl 11019 y¥an CPython ’DIAAn”a A" IX 715nyn A 2
NNIY NIYTA'ODIX (1A 771> ,AST-n *T' 7u XN Bytecode-n NN 117 LIN1ANI

-0 DX ynw VM-> CPython 7y 21wN? "WoX Tnnn 'T' 7y Bytecode-n Y1 N9 AITan a3

TNl wond CPython 7y 7DN0N"7 A1mw ndd Bytecode

:027wN DX DdoNnN 770 D'wAN

Interpreter
s O I /,
. e

—* Compiler —» cgée :Q:

_F
Source code Running code

Library

modules

:Abstract Syntax Tree

XINI nodes '7'aonn tree A10n DRIN1 N1 7V 102 KIN ,source code-n NX NNA17 117 NTY? 712 AST-n
7w 19101 .expressions I'7'9X IX statements, variables W' node 701 ,YV 7w N1ana N7 TIpn DR A'xn
TIPN DX YN 720' awnnnw nin 7y Bytecode-7 IMIX 1'n71 NTA YYD DX NNPY7 X' NNonn 12T

v

:AST-2 0'¥I91 D'YIN'Y NND
flake8-1 AST 90 ny Custom Linting7w nand e

black m> code formatters e
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https://en.wikipedia.org/wiki/Tree_(data_structure)
https://docs.python.org/3/library/ast.html
https://flake8.pycqa.org/
https://github.com/psf/black

|N TNXY VAN NIX'AY A'¥N7 Nan v AST-2 wnnwn pytest ;0'Dn D'OOLV ANOY N yblY] O7'NS5N e

D'VUOVA 7WO1 assertions-n
) bat example.py

File: example.py

say_hello():
"hello"

) python3 -m ast example.py
Modu'le(
body=[

FunctionDef (
name="'say_hello',
args=arguments (

posonlyargs=[],
args=[1,
kwonlyargs=[],
kw_defaults=[],
defaults=[]),
body=[
Return(
value=Constant(value='hello'))],
decorator_list=[])],
type_ignores=[])

20X7100 '70n2 0101 AST-n NO'X
[n TNX 757 ,CPython-2 NIXAZIY NIN'YN NNN DX AR X7 N72uNn7 ANy [IN'9 7¢ nxInn 0'YaN
NN QUNDYT VXX AN'YN NN 729 DR D ,Nn'wn NN 707 0101 X7W 2D ,0'27w NN W' 017wWn

:bytecode-7 2717w 19102 INIX Y NW ,compiler-n 7w 27w 0121 AST .T1912

source code

compiler

=> parse tree > abstract syntax tree > control flow graph =>

bytecode

interpreter

virtual machine performs operations on a stack of objects

the awesome stuff your program does
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https://docs.pytest.org/en/7.1.x/

Technologic

[IN''91 Bytecode

TIN D'¥N 1INIRY T2 ”NARN” CPython-w nn XIn Bytecode-n .IN"'9 7w 012N NOW X'n Bytecode
71T 7w 19101 Bytecode-n .interpreter-? Machine code 1n> Bytecode 7y 21wn? "woN 07w TIzn

1719 7w Vo> wnwn

¥ 210> wnwnn yalpa "2l ,pyc. NIN'oN DY D'¥AP IX __pycache_ N"pN DN'KY DY 'X DN
N71 NMIYN DY9A TIPN INIX NIX Y2 1NIRENTNAY 02D 12 wnnwn Bytecode-w (cache) noin N7

TN N'Y7'9N17N 7'70N 79 DK YXA72 X 'RY (1D 300 N1 YA RN NTYN DY ,1'Y 12 YXA)
PININ XINP7 TIWON NN 'N TN, DTN 1127 Xj7 11'X Bytecode

dis - bytecode disassembler

dis-n ,N¥nY Ni7vo 7w un19a bytecode-n NN NIXY? MYORNY dis DWA [IN'9]1 N'MD0 W
DIpPNA (dissasembly 7*7nN 1'DT™) 12T 7w 19100 INIR XINP7 7211w NDD Bytecode-n NX 117 DaNN

NIYNnwN 17 'R 17'2w1aY XY Bytecode-n 7y 70n0onY

>>> +import dis
>>> MY 50N :MIYKRY NATINY
>>> def func_example():
X =1
y =1 bytes-1 offest :nmw nTINY
return x + y

>5>> N71V9N DY :N'UY TNy
>>> dis.dis(func_example)
2 © LOAD_CONST
2 STORE_FAST 0INIAARN OPTI'X NV NTNY

4 LOAD_CONST
6 STORE_FAST VINIARN Y VN :N'Y'nn Ty

LOAD_FAST
LOAD_FAST
BINARY_ADD
RETURN_VALUE

Bytecode-a ni71yo

JN2'TNI DINWNN DX 70an CPython 'R 2N 75 DTIZ 11X Bytecode-a N71v9n NX 'an? 7'ava
Python-2 objects-n >y 721 (Classes-I intergers, strings ,0'NINA '120) object XIn Python-2 7on

.stack-2 1w1 DN7W memory address-nw [Nt ,heap-2 D"nwa
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https://docs.python.org/3/library/dis.html
https://he.wikipedia.org/wiki/%D7%93%D7%99%D7%A1%D7%90%D7%A1%D7%9E%D7%91%D7%9C%D7%A8

Technologic

-7 stack-nn Refrence NxI' IN"'92 D anwn Ny Virtual Machine 0oian stack-2 wnnwn CPython

.push & pop :nI71yo 2 17 w1 ,LIFO (Last In First Out) A10n D*IN1 N12n XiIN stack-n .heap

stack-772a'x q'oIn :push =

stack-7 0121¥ |NNRN NQ'RN DX X'NXIN ;pop =

:stack 7w DnIYW 01210 3-2 wnnwn CPython .0(1) Ni7'y' oy TINN D' stack-2 NQ'MDI RN

221 "frame” K71 stack-2 12k 72, |INT92 TIR W NN AT 'WRIN DIMAN N1ann ccall stack .1
DT RN stack-7 0101w IWXIN NQ'RNYW NDD ,N2KRYT yxan/nNimt aknp axrn frame
nN7w NN 7w n7nNnn

Y¥17 NIN 17W nunnw evaluation stack w' call stack-2 X¥xnan n1d frame 737 :evaluation stack .2
LINT92 NNMIoON N71V9Y7 D'YAITN DMVNI9N NIX NIW CPython oI ,N'¥j7119 7w execution
.07 stack-2 N7 NIR 7w arxInn 7710

(> N7Y TIpPA DAnY? Refrence WMWY nan 7y ntn stack-2 nwnnwn N9 :block stack .3
-1 pop y¥an' try/except 7w pI7an IN AR7I'M 1IRX'W YA .with blocks-1 NIX717 ,try/execpt
stack-2 nwnnwn [IN"'9 .stack-7 push y¥ann try/except 71727 10101¥ ¥a12 TR NNINAIL,stack

LRI NRYYT 7210w Nan v break 1nd Ni7Iyoa Jimn% 72w pa nmn

Call Stack Call Stack Call Stack Call Stack
compiled = compile(code, "", "exec")
dis(compiled)
© LOAD_CONST (1)
[fl [T 2 STORE_NAME (€))
Global Frame Global Frame Global Frame Global Frame 4 LOAD_CONST )
LOAD_CONST 0 (1) STORE_NAME 0 (a) LOAD_CONST 1(2) STORE_NAME 1 (b) B TORE- R (b)

8 LOAD_NAME (€))

a —> b — 10 LOAD_NAME (b)

12 BINARY_ADD

14 STORE_NAME (c)
16 LOAD_CONST (None)
Call Stack Call Stack Call Stack Call Stack 18 RETURN_VALUE
>>> compiled.co_names
(|a|’ lbl, 'C‘)
>>> compiled.co_consts
(1, 2, None)
>>> compiled.co_code
[ b | b'd\x00Z\x00d\x01Z\x01e\x00e\x01\x17\x00Z\x02d\x825\x00"
[ o | [ a | [ ]
Global Frame Global Frame Global Frame Global Frame
LOAD_NAME 0 (a) LOAD_NAME 1 (b) BINARY_ADD STORE_NAME 2 (c)

¢ — 3]

NI NINNN TP IR DXYNY 7197 D'RIZIY VAN stack-n IR DA N'RMuN naimnn
Bytecode-nI D'INWN 7w 0DV ,0NWN) IN'R D'RAY attributes-n NXI dis 7w output-n MK Nax'N

.(Inxy
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0N DAIoON
(1-2 nnw) co_consts[0] -7 push D'wIvw NNIX NKT ,stack-7 push nwIyw n71y9 :LOAD_CONST e

.b NINwN% nnxy 2y nanin N71v9n pn NI

("refrence”) vpAINA INIX MIWI 1-7 AT NN ,stack-n 7w 9107 pop y¥ann :STORE_NAME e

.D”N0 D'OP™MAIN 2 N7 W I'YOY b minwn%? 7aTh INIK,1-9

NYIY DN INXY7 1N NRIvo yxani stack-2 DIWNIN DNwn 2-7 pop nwIY :BINARY_ADD e

.2IW STORE_NAME-7 X171 (c) NRX¥INT push

Da NXT) None TNI' 7" stack-nw in .stack-2 NNXN frame-n NX 7NN :RETURN_VALUE e

(D170 N'TNn K7W Nr¥22197 0'RYIPY YA None 1TNINY Na'on

TNX switch-case *T' 7v MaInn [n BINARY_ADD, STORE_NAME > vxan CPython-w ni71von 72

NINK N71Y92 790N case 70w ,C-2 2100 71Ma

switch (opcode) %
TARGET(NOP) 1
DISPATCH();

2
|3

TARGET(RESUME) £
_PyCode_Warmup (frame->f_code) ;
JUMP_TO_INSTRUCTION(RESUME_QUICK);

TARGET (RESUME_QUICK) 1
PREDICTED(RESUME_QUICK);
assert(tstate->cf
assert(frame == cframe.curren ame) ;
if (_Py_atomic_load_relaxed_int32(eva

goto handle_eval_breaker;

3
3

DISPATCH() ;

?NN11 LOAD_CONST 'R

TARGET(LOAD_CONST) {
PREDICTED(LOAD_CONST) ;
PyObject *value = GETITEM(
Py_TNCREF( );

PUSH( );
DISPATCH();
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https://www.pythontutorial.net/advanced-python/python-references/
https://www.pythontutorial.net/advanced-python/python-references/
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instaviz - T'n"a 7On

'R NRIX |XD bytecode disassembler-1 Abstract Syntax Tree ,Bytecode-n 7V n¥j72 'MN10NW MNX

.N12N7 071 NYIRITT NN TN 2NN 790

X'N N7W NNLVNNW open source N0 NT ,instaviz DWA NM90 NIYXAKA YXINN N'YRIT'IN nwONNN
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pip3 install instaviz

:Ixy TI7n1 Object Properties ,Disassembled Code

(¢
Code Object Visualizer
Code Object Properties Disassembled Code
Field Valve OpCode  Operation Name Numeric Arg  Resolved Arg Value Argument description Index Offset  StartsLine  Is Jump Target?
©0_argoount 1 100 LOAD_CONST 1 1 ] 0 4 False
co_cellvars 0 125 STORE_FAST 1 a a 2 None False
co_code 64017d0164027d027c017c021 7005300 100 LOAD_CONST 2 2 2 4 5 False
co_consts (None, 1,2) 12§ STORE_FAST 2 b b 6 None False
co_filename Usersidaniclazulay/example py 4 LOAD_FAST 1 ) ) 8 6 Fale
co_firstlineno 3 124 LOAD_FAST 2 b b 10 None False
co_flags 67 pi) BINARY_ADD None None n None False
co_freevars 0 8 RETURN_VALUE None None 4 None False
co_kwonlyargoount 0
co_lines
co_linctable D040 w040 0801
<o_lnotab BUOOWOT W00 10401
©0_name instaviz_example
©0_pames 0
co_nlocals 3
©0_posoalyargcount 0
©0_stacksize 2
©0_vamames (n,2,%)
3 def instaviz_exasple(n):
4 a=1
5 b=2
6 return a + b
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https://github.com/tonybaloney/instaviz
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:(bytecode operations, arguments, assignments, etc) 91an

Left-Right | Right-Left | :
Node Properties
Select a node on the AST graph to see properties.
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Bytecode-1 Performance 7y

D'RNN 'Y X7 C-2 Nntion N71Y97 DIRNN DNY DIN) 2N 'R TIXA 12D DAY N9YW X' |IN'Y'D
NIX NOWNN ?'907 Nan 7y IN"'91 W'w best practices-n NN NYT7 21wN 271 Python-2 n'21y9 INIXY

ONIF DAY 0WINTA 727 T 20N

-1 N71¥9n ,y¥27 171N CPython-w NI71Y9n NKX NIXYY? KIN dis-2 win'y 7w 00720 NRNNYD N TR

.execution-n NX ['aN71 N7W TIp2 DWIN N19WT 117 ATV NI Bytecode
L7 list aix { nniv'? dict-a wimrwn knarm?

stack-2 pop-I push N71Y9 vix127 Nnian CALL_FUNCTION n'¥j197 nxj7 y¥ann dict-7 o'x1pwd
2v dict 7w counstructor-7 nk"j7 ,(heap-7 D'onTY [I7'0n 7w value-nI key-n Nt push-2 nadN)
-7 X2 X7 CPython ,n7"7% Anir nan N {37 AR ,NRT NNIYY LD1L,WTN ORMAIR X7 NN

.dict-2 1 17N DX UTNN 7NNKRT ¥ X710 2IRN IR DIX'Y? NN 7Y counstructor

.00 N nivnwn i 0'iaan {3-2 o'wnnni dict-2 NN 001N 1INIXY Yan2
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X N {}-7 Bytecode-n

>>> dis('{}")
1 © BUILD_MAP
2 RETURN_VALUE
>>> dis('dict()")
1 © LOAD_NAME ® (dict)
2 CALL_FUNCTION (2]
4 RETURN_VALUE

{}n nawa dict-7 Nk 752 TN VPR DX CPython

>>> for _ 1in range(3):
print(id({}))

4467245120

4467245120

4467245120

>>>

>>> for _ 1in range(3):
print(id(dict()))

4470482368
4470482624
4470482432

(3.20 yIm»9) ' nIr 319

>>> timeit.timeit('dict()', number=10000000)
©.5359546210020198

>>> timeit.timeit('{}', number=10000000)
0.18101146800472634

,list comprehension 721 Dy 7wun? ,)IN"91 D'aIwN best practices NN27 NIXNAIT [INN TIV NNY TWOX

21121 ()len 1123 built in funtions-2 win'w ,(if x is True, if x) D*XIN
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https://www.youtube.com/watch?v=YY7yJHo0M5I&t=1418s&ab_channel=PyConUS
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https://twitter.com/danielazulayy

serializator@gmail.com

DYy

https://github.com/tonybaloney/instaviz

https://ep2016.europython.eu//media/conference/slides/exploring-python-bytecode.pdf

https://devguide.python.org/internals/index.html

https://towardsdatascience.com/understanding-python-bytecode-e7edaae8734d
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