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RefCount macros

Py INCREF

Py DECREF



Py_INCREF Py DECREF

inline Py_ALWAYS_INLINE void Py_INCREF(PyObject *opf] #define Py_DECREF(op) Py_DECREF(_PyObject_CAST(op))

f defined(Py_LIMITED_API) && (Py_LIMITED_API+0 >= 0x030c0000 || defined(Py_REF_DEBUG)) #elif defined(Py REF DEBUG)
static inline void Py_DECREF(const char *filename, int lineno, PyObject *op)
{

if (op->ob_refcnt <= 0) {

if Py LIMITED API+0 >= 0x030a00A7 _Py_NegativeRefcount(filename, lineno, op);

_Py_IncRef(op);

else if (_Py_IsImmortal(op)) {

Py_IncRef(op); return;

endif }

: _Py_DECREF_STAT_INC();

Py_DECREF_DecRefTotal();

if (--op->ob_refcnt == 0) {

VOID P > 4 _Py_Dealloc(op);
}

PY_UINT32_T cur_refcnt = op->ob_refcnt_split[PY_BIG_ENDIAN];
PY_UINT32_T new_refcnt cur_refcnt + 1;
if (new_refcnt == 0) {
return;
}

op->ob_refcnt_split[PY_BIG_ENDIAN] = new_refcnt; I R Lt L D S O SR T

}
#define Py_DECREF(op) Py_DECREF(__FILE__, LINE__, _PyObject_CAST(op))

if (_Py_IsImmortal(op)) {
return; 1t (_Py_IsImmortal(op)) {
} return;
op->ob_refcnt++; }
Femdtf _Py_DECREF_STAT_INC();
Py_INCREF_STAT_INC(); if (--op->ob_refcnt == 0) {

#ifdef Py_REF_DEBUG Py_Dealloc(op);
Py_INCREF_IncRefTotal(); }

#endif

#endif

} #define Py_DECREF(op) Py_DECREF(_PyObject_CAST(op))

#end1f




[loaroTtoBkKka

import ctypes
ref = ctypes.c_long.from_address
class A:

def init ( ) -> None:
.my_obj attr: str = "Thtis 1s kakoyto text"




def exp_0() -> None:

ref a = ref(a_id).value

print(f"1 - obj a. 0bj id {a_id = }")
print(f"2 - obj a. Ref count {ref_a
print("*" * 10)

0 =5

ref a = ref(a_id).value
print(f"3 - obj a. Ref count {ref_a
print("*" * 10)

del b

ref a = ref(a_id).value

print(f"4 - obj a. Ref count {ref_a
DELNGE(E L 1)

ref a = ref(a_id).value

print(f"5 - a. Ref count {ref_a = }")
raw_1id_value = ctypes.cast(a_1id, ctypes.py_object).value
print(f"Obj a. Value from id {raw_1id_value = }")
print(raw_1id_value.my_obj_attr)
print("*" * 10)

)

[

8}

p(memory-test-py3.12) » memory_test
1 - obj a. Obj id a_id = 4302858208
2 - obj a. Ref count ref_a =1

main.py

*kkkkkkkkk
3 - obj a. Ref count ref_a = 2
*hkkkkkkkkk
4 - obj a. Ref count ref_a =1
)k kkkkkkkk

5 - a. Ref count ref a =1
Obj a. Value from id raw_id_value = <__main__.A object at 0x1007867e0>

This is kakoyto text
K K Kk Kk kkkk




def exp_0() -> None:

a = A()

a_id = id(a)

ref a = ref(a_1id).value

print(f"1 - obj a. 0bj id {a_id = }")
print(f"2 - obj a. Ref count {ref_a = }")
print("*" * 10)

b =a

ref a = ref(a_1id).value

print(f"3 - obj a. Ref count {ref_a = }")
print("*" * 10)

del b

ref a = ref(a_1id).value

print(f"4 - obj a. Ref count {ref_a = }")

print("*" * 10)
ref a =
print(f"5 - a.
raw_id_value

ref(a_id).value

Ref count {ref_a = }")
ctypes.cast(a_1id, ctypes.py_object).value

print(f"Obj a. Value from id {raw_id_value = }")
print(raw_1id_value.my_obj_attr)

print("*" * 10)

ref a = ref(a_id).value

print(f"6 - a. Ref count {ref_a = }")
print("*" * 10)

del raw_id value

del a

ref_a = ref(a_id).value

print(f"7 - a. Ref count {ref_a = }")

print("*" * 10)

p(memory-test-py3.12) » memory_test
1 - obj a. Obj id a_id = 4302858208

main.py

2 - obj a. Ref count ref_a =1
*kkkkkkkkk
3 - obj a. Ref count ref_a = 2
*hkkkkkkkkk
4 - obj a. Ref count ref_a =1
Xk kkkkkkkk

5 - a. Ref count ref_a 1
Obj a. Value from id raw_1id_value

This is kakoyto text
*kkkkkkkkxk

<__main__.A object at 0x1007867e0>

6 - a. Ref count ref a = 2
Xk kkkkkkkk
7 - a. Ref count ref_ a =0

Kk hkkkkkkkk




def exp_0() -> None:
gc.disable()

a = A()
a= tdgeLdia) (memory-test-py3.12) » memory_test main.py
£ B £ 'd 1 1 - obj a. Obj 1d a_id = 4302858208
ref_a = ref(a_id).value ‘ 2 - obj a. Ref count ref_.a =1
prlnt(f”l = Ob] il Ob] id {a_ld = }“) % K KKKk KKk
print("x" * 10) KR KKK KKK KK
4 - obj a. Ref count ref_a 1
b = a ok kK k ko Kk ok
5 - a. Ref count ref_ a =1
ref a = ref(a_id).value Obj a. Value from id raw_id_value = <__main__.A object at 0x1007867e0>
print(f"3 - obj a. Ref count {ref_a = }") This is kakoyto text
print(“*” * 1@) kkkkkkkkkk
6 - a. Ref count ref _a
del b *kkkkkkkkk

ref _a = ref(a_1id).value 7 - a. Ref count ref_a
print(f"4 - obj a. Ref count {ref_a ) ok o e e ke ke k
pEint( A28k N10))

ref a = ref(a_id).value

print(f"5 - a. Ref count {ref_a = }") (memory-test-py3.12) » memory_test main.py
raw_id_value = ctypes.cast(a_id, ctypes.py_object).value 1 - obj a. Obj 1d a_id = 4311607264

print(f"0bj a. Value from id {raw_id_value = }") 2 - obj a. Ref count ref_a =1
print(raw_id_value.my_obj_attr) FRFAFFA KKK

print("*" * 10) 3 - obj a. Ref count ref_a p

kkhkkkkkkkkk

ref a = ref(a_id).value 4 - obj a. Ref count ref_a 1
= - 3 Fok K kK Kk KKK

print(f"6 - a. Ref count {ref_a
print("*" * 10) 5 - a. Ref count ref_a =1

Obj a. Value from id raw_1id_value = <__main__.A object at 0x100fde7e0>
This 1s kakoyto text

del raw_id value

d 1 *kkkkkkkkk

a
- : 6 - a. Ref count ref_a
ref_a = ref(a_id).value ek kA k Rk

pr@nt(f”z - a. Ref count {ref_a ) 7 - a. Ref count ref a
print("x" *x 10) Xk ke ke ke ke




def exp 1() -> None:
A()
a_ld = id(a)
ref a = ref(a_id).value
print(f"1 - obj a. 0bj id {a_id = }")
print(f"2 - obj a. Ref count {ref_a = }")
print(*x% = 0)

del a
ref_a = ref(a_1id).value
t(f"3 - a. Ref count {ref a = }")
raw_ld value = ctypes.cast(a_1id, ctypes.py_object).value
nt(f"0Obj a. Value from id {raw_id_value = }")
nt
nt

t(raw_1id_value.my_obj_attr)
(II*II * 1@)

__main__

(memory-test-py3.12) » memory_test main.py
1 - obj a. Obj 1d a_id = 4379750480

2 - obj a. Ref count ref_a =

AKAAKKKKkKXkk k%

3 - a. Ref count ref_a =

[1] 79922 segmentation fault python main.py
(memory-test-py3.12) » memory_test |




»(memory-test-py3.12) » memory_test main.py
1 - obj a. Obj 1d a_id = 4300501216

2 - obj a. Ref count ref_a =1

XKk kkkkkkk%k

3 - a. Ref count ref a = 0

[1] 80685 segmentation fault python main.py
»(memory-test-py3.12) - memory_test |}

(memory-test-py3.12) » memory_test main.py
1 - obj a. 0Obj 1d a_id = 4379750480
2 - obj a. Ref count ref_a =1

With GC XAk XKKkkkkxk
3 - a. Ref count ref a =0
[1] 79922 segmentation fault python main.py
(memory-test-py3.12) » memory_test |




if _

memory-test-py3.12) » memory_test main.py

. (
L. 1 - obj a. Obj id a_id = 4299766144

ref a = ref(a_id).value S
print(f"1 - obj a. Obj id {a_id =
print(f"2 - obj a. Ref count {ref_

print("*" * 10) 2 - obj a. Ref count ref_a =1

return ref_a * Kk kK kkkkkk

[1] 89812 segmentation fault python main.py

_hame__ == "__main__": »(memory-test-py3.12) » memory_test
a_id = exp_2()

ref a = ref(a_id).value

print(f"3 - a. Ref count {ref_a = }")

raw_1id_value = ctypes.cast(a_id, ctypes.py_object).value

print(f"0bj a. Value from id {raw_id_value = }")

print(raw_id_value.my_obj_attr)

print("*" x 10)
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No RefCount

void Py_DECREF(const char *filename, int lineno, PyObject *op)

if (op->ob_refcnt <= 0) {
Py_NegativeRefcount(filename, lineno, op);

}

if (_Py_IsImmortal(op)) {
return;

}

Py_DECREF_STAT_INC( );
_Py_DECREF_DecRefTotal( );

#define Py DECREF(op) Py DECREF(__FILE_, __LINE__, _PyObject CAST(op))

nline Py_ALWAYS_INLINE void Py_DECREF(PyObject *op)

if (_Py_IsImmortal(op)) {
return;
}

_Py_DECREF_STAT_INC( );

}
#define Py _DECREF(op) Py_DECREF(_PyObject_CAST(op))

#endif




No RefCount X

def _exp_3() -> int:

a
a i

ref a = ref(a_id).value

print(f"1 - obj a. Ref count {ref_a =
b =a

ref a = ref(a_id).value

gé{mg(f“2 - obj a. Ref count {ref_a = 1 - obj a. Ref count ref a =

4
ref_a = ref(a_1id).value 2 - obj a. Ref count ref_a g

print(f"3 - obj a. Ref count {ref_a = g*;*ggi*i; Ref count ref_a
print("*" * 10)

i =y B - obj a. Ref count ref_a =5
B Dbj a. Value from id raw_id_value = <__main__.A object at 0x100af95b0>
['This is kakoyto text']

def exp_3() -> None: Kk ko k k ok ok

a_id = _exp_3()

ref_a = ref(a_id).value

print(f"4 - obj a. Ref count {ref_a = }")

raw_1id_value = ctypes.cast(a_id, ctypes.py_object).value
rint(f"0bj a. Value from id {raw_id_value = }")




»» cpython git:(v3.12.1) x /Users/Shared/demo/memory_test/main.py
1 - obj a. Ref count ref_a
2 - obj a. Ref count ref_a
3 - obj a. Ref count ref_a
*kkkkkkkkk

4 - obj a. Ref count ref_a = 0

Obj a. Value from id raw_1id_value = <__main__.A object at 0x10587cb60>
['This is kakoyto text']

* kK k ok kkkkk

»» cpython git:(v3.12.1) x |}

No Py Dealloc

. S
»» cpython git:(v3.12.1) «x /Users/Shared/demo/memory_test/main.py
1 - obj a. Ref count ref_a
2 - obj a. Ref count ref_a
3 - obj a. Ref count ref_a
*kkkkkkkkxk

4 - obj a. Ref count ref_a 0)

Obj a. Value from id raw_1id_value = <__main__.A object at 0x1030ed7c0>

['This is kakoyto text']
*hkkkkkkkkxk

1
2
1

(memory-test-py3.12) » memory_test main.py
1 - obj a. Ref count ref_a 1
2 - obj a. Ref count ref_a 2
3 - obj a. Ref count ref_a 1
Python 3.12 * Kk kkkkkkkk
4 - obj a. Ref count ref_a = 0
[1] 55170 segmentation fault python main.py
(memory-test-py3.12) » memory_test I




GC u Linked List

class Node:
def  init_ ( , val: int, next: Self | None = None) -> None:
Nal:ant = val
.next: Self | None = next

def str ( Jo—=Nsir:
return f"Node val is { .val}"




GC 4 Linked List

def

_exp_5() -> int:
root = Node(val 0)

rootivdr="id(lroot)
root _ref count = ref(root_id).value
print(1% 91t root ‘ref ‘counts {root ‘ref lcount ="}

root.next = Node(

val=1,

next=Node( .
val=2, (memory-test-py3.12) » memory_test main.py
next=root, 1 root ref count root _ref count =1

)5 2 root ref count root ref count = 2

3 root ref count root ref count =1
4.0 -> Node val is 0
4.1 -> Node val is 1

kkhkkkkkkkkxk

5 -> Node val is 0
*kkkkkkkkk

)
root_ref_count = ref(root_1id).value
print("2", f"root ref count {root_ref_count = }")

del root
root _ref count = ref(root_id).value
priuL(“3“, f"root ref count {root _ref _count = }")
1t("4.0 -> ", ctypes.cast(root_id, ctypes.py_object).value)
1t("4.1 -> ", ctypes.cast(root_1id, ctypes.py_object).value.next)
nt("*x" * 10)

Pl
pr
pri

return root_1id

def exp_5() -> None:

root_id = _exp_5()

print("5 -> ", ctypes.cast(root_id, ctypes.py_object).value)
print("*" * 10)




GC u Linked List

1 ( gc.collect()

return root 1id

def exp_5() -> None:
root_id = _exp_5()
print("5 -> ", ctypes.cast(root_1id, ctypes.py_object).value)
print("*" * 10)

(memory-test-py3.12) » memory_test main.py
1 root ref count root ref count 1

2 root ref count root ref count 2

3 root ref count root ref count 1

4.0 -> Node val is 0

4.1 -> Node val is 1

kkhkkkkkhkkkk*k

[1] 32715 segmentation fault python main.py
}(memory-test-py3.12) > memory_test |




TecT namatun

def _exp 6() -> None:
A : List[int] = [1 for 1 in range(1_000_000)]
def exp _6() -> None:

while True:
_exp_6()

LI ~main_




TecT namatun

def _exp_6() -> None:
A : list[int] = [1 for 1 in range(1_000_000) ]

def exp_6() -> None:
gc.disable()
while True:
_exp_6()

L e ~ main
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