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Cpython 2{1t4

CPython

The canonical implementation of the Python programming language, as distributed on python.org.
The term “CPython” is used when necessary to distinguish this implementation from others such

as Jython or IronPython.
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Doc
Grammar
Include
Lib

Mac
Misc
Modules
Objects
Parser
PC
PCbuild
Programs
Python
Tools

Source for the documentation

The computer-readable language definition
The C header files

Standard library modules written in Python
mac0S support files

Miscellaneous files

Standard Library Modules written in C

« Core types and the object model

The Python parser source code

Windows build support files

Windows build support files for older Windows versions
Source code for the python executable and other binaries
The CPython interpreter source code

Standalone tools useful for building or extending Python
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python -m test

A\ 4
code AST
python test.py » reader —» parser pP——>»
pythonrun
A

python -c "expr"

* pyc &1
Intermediate parse tree
.- estract Syt 1 )
P i | BinOp(+).

\ 'expr | ==
AN m.i:pn\

compliler p—¥ Assembler

ByteCode

>>> from dis import dis
>>> dis("a**b")

@ LOAD_NAME
2 LOAD_NAME

4 BINARY_POWER
6 RETURN_VALUE

>
PyCodeObject
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bytecode execution

1. JAHArun_eval _code_obj() # A%l evaluation loop (python > ceval.c)
2. HETE - HEHiframeobject. tstateZ,
3. 1 OP_CODE #&EXNAISEIMERKZ - HAE !

TARGET (BINARY_ADD) : {
PyObject *right = POP()
PyObject xleft = TOP()
PyObject *sum

(

(PyUnicode_CheckExact left
PyUnicode_CheckExact right ) {

{
sum = PyNumber_Add(left, right)
Py_DECREF(left)
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Stack frame

_PyFrame_New_NoTrack() €& FrameObjectXf

f->f_back = (PyFrameObjectx)Py_XNewRef(tstate->frame);
f->f_code = (PyCodeObject *)Py_NewRef(con->fc_code);
f->f_builtins = Py_NewRef(con—>fc_builtins);
f->f_globals = Py_NewRef(con—->fc_globals);
f->f_locals = Py_XNewRef(locals);
()
f—>f_trace = NULL;
o f—>f_stackdepth = 0;
el f—>T trace_lines 1,;
Hf—->f_trace_opcodes 9;
f—>f_gen = NULL;
f->f_lasti 1;
f->f_1lineno 0;
f->f_iblock = 0;
f->f_state FRAME_CREATED;

lization

f;
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0. —tI#RZE PyObjecttF35(¥ &), #BEEFR AL PyObject *
1. YN struct B4R 7

PyObject Head fixed length types
» PyObject_Head » fixed length types
1.PyCellObject

ryobject

tp_name ->type(x)
HEAD p——p I’“’"“;?,ZZT tp_hash -> hash()
R EEEEE AR tp_repr -> print(x)
tp_flags -> iR%AIZEE

o
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struct _typeobject {
PyObject_VAR_HEAD
char *tp_name
Py ssize_t tp_basicsize, tp_items

struct _object {
_PyObject_HEAD_EXTRA
Py ssize_t ob_refcnt

PyTypeObject *ob_type
s FyObject
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number &8

1. int(py2). long. float, complex
2. longgsE3 73 =0
3. TRIZEEZ[EM _JTIRIE

struct _longobject {
PyObject_VAR_HEAD
digit ob_digit[1];

_PyLong_New(Py_ssize_t sizeﬂ
{
PyLongObject xresult;

)

(size Py ssize_t MAX_LONG_DIGITS) {
PyErr_SetString(PyExc_OverflowError,
"too many digits in integer");
NULL;
}
result PyObject_Malloc(offsetof PyLongObject, ob_digit
size digit));
(!result) {

(!Py_IS_TYPE v, Py_TYPE(w
PyType_IsSubtype Py_TYPE(w), Py_TYPE(v

f = Py _TYPE(w)—>tp_richcompare NULL)
|checked_reverse_op 1;

res = (*f)(w, v, _Py_SwappedOplop]);

(res Py_NotImplemented)
res;
Py_DECREF(res);
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dict =58

PyDictObject

PyDictKeysObject

PyObject HEAD
ma version_ tag

ma keys
ma values

1. %
2. #HA

dk refcnt
dk size

dk lookup
dk_usable
dk _nentries
dk indices|[]—

PyDictKeyEntry

>
|

mc_hash
me key
me value
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Raw domain B {5 3FPython Object FE x &>256k X R A 1F, 1B malloc() BIEHENZF

Object domain | Python Object 8 xBIRNFEHEE, BT pymalloc() BBIBFABIENTF
PyMem domain | & IBkkAapi, @ExIpymalloc() BiIEFAAIENTE

]

System Heap

Arena Arena Arena Arena

256KB 256KB 256KB 256KB

AN
Class:Status “Arena
<— Unallocated Pool Area —> freeblock Pool — Clean Blocks —
@ Full] 1 Used/ [@ Used] . . 0 0] S B R S e :
_|5 Used| [4 Used| . _ _ .. _ _ . _ _ _ . _ _ ___.____. '—————"'——/Z——“ '::::_'::::::E}::::::::::E':::::::_'_'::E
B Rl 3 Used (5 Used] . / r ¥ : :
4" "Full] (8 Used] (7 Used}——orn— S Y 4 T JIATIIII, pas p
[ZETFGIT) [0 Used] [0 Empty] [ _ - _ 00 0 0000 SN 4 S S e | M
BOOFGN [ Used] (2 Ewpty] [ 0 0.0 . vl l ] i | ; : -
B Full] [2 Used] 0@ Empty], '~~~ ~‘"~———~»"——~—~~*~— " l———‘f—ﬂl _________ :::::_':::::::E‘:::::::::::::::;::::;:::
ZONEGLD [T Used) (1 Emptyl | .. 10 oo oo Coo o e, e L r
+————— Highwater mark
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. BNNISSLAIERE ob refent FERCEAS | FIEOIREL,
. SBFH5|FRT ob refent++

. H5|FKLMET, ob refent --

. WIR ob refcnt=0, NEPERBXA dealloc BFERAF

> WN =

5| FBRINNREREDbYtecodefYitiTRIERIPy INCREF, Py DECREF

case TARGET(LOAD_FAST): { case TARGET(BINARY_ADD):
PyObject xvalue = GETLOCAL (oparg); Pl sl = [l
, PyObject xleft = TOP();
if (value == NULL) { e oy
format_exc_check_arg(tstate,

d
(
)

if (PyUnicode_CheckExact(left) &&
PyUnicode_CheckExact(right)) {
else {
goto error; sum = PyNumber_Add(left, right);
Py_DECREF(left);
¥ }

Py INCREF(value); Py_DECREF(right);

SET_TOP ;

FAST_DISPATCH(); Joto error:
DISPATCH();
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1. REUTNEEEEET =W gcBiR(Py_TPFLAGS_HAVE_GC)
2. PyGC Head(#1Container Object— 277 1) M 7] 5% 2=

3. oft[Ell generation 0, 1, 2

4. EEAR: Brefent BH0fLE NN

} t t t t } t t } } t t } t t } F o\

| *_gc_next ||

p——t——t——t——t——t——t——t——t———+——4——+——+——+——+-—+ | PyGC_Head

| *_gc_prev |1

object bttt ——t——t =ttt ——f——t——+ [

| ob_refcnt |\

r—+—+—+——+—+—+—+—+—+—+—+—+—+—+——+—+ | PyObject_HEAD

| *ob_type | ]

} t t t t } t t } } t t } t t } :I /

var A
= -
3 ¥ _ _ _ ©
Lg link 1 link 2 link 3 link 4 =
- ref count; 2 ref count; 1 ref count; 1 ref count; 1 =
E ge refzl gc refz 0 gec ref: O gec ref: O g
5 A ] 5
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FEIHAT . dis.dis(xx.pyc)
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https://devquide.python.orqg/
https://realpython.com/products/cpython-internals-book/

https://pythontutor.com/visualize.html#mode=edit
https://km.woa.com/group/51849/articles/show/486221



https://devguide.python.org/
https://realpython.com/products/cpython-internals-book/
https://pythontutor.com/visualize.html#mode=edit
https://km.woa.com/group/51849/articles/show/486221




