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1 SEENEH

RAFEAR
« GDB 7 Bi#H Z B HIMAS . (BN AE) GDB, 52 [E] Python 3.11 5 ¥ F AR Y S AR A2 205 )
Misc/gdbinit.)

o ¥ Python FRTE(A S AT ] 3 752 B SRIE)1) £ GDB AHZE A (e 8wl
e python—-gdb.py 7.

RZ iR FE T RE 2 M Python FELY, (EWT AR 6 B BT R AR . AT DI —LL3 R S MR BN
Blo W, EVRIERNIEIRG RAILE, BT REC .

1.1 fERRRIGIEEER Python E1THE
FARGEEA R MG CPython I, (A8 URER T, (B HLA B ERZ Y python—gdb. py A HIHS 5 7
B H E)

FEEH %, R AL python—-gdb . py [ HEJHH4 % GDB [ auto-load-safe-path”, {15 AREE4 1=
B, ol UA Y GDB 181 B 45 Hrp a5 B A s A 7 e i (A

e

WRARES F 258 S 40 GDB AMEI, SRR ER T (~/.gdbinit 8 ~/.config/
gdb/gdbinit):

[add—auto—load—safe—path /path/to/cpython ]

PRULAT AT 2 B, BE0A « R

1.2 & Linux $&{ThREXFE Python

KZ ¥ Linux RFi1E4(E python-debuginfo. python-dbg A LR 4 Python ({8 ¥
wle

o Fedora:
sudo dnf install gdb
sudo dnf debuginfo-install python3
o Ubuntu:
[sudo apt install gdb python3-dbg ]

TEHGI I #H Linux 245 L, GDB W] DAfii il debuginfod H &) T #AHEEAT 5% . (L2 1E A &4 4% python-gdb. py
FEFCIIRE VRIEH T B AN S E T B


https://devguide.python.org
https://wiki.python.org/moin/DebuggingWithGdb

2 EFRREEERERARBEERN

TR AT (R, R RER

« ffiJf] Python f{EEEEE . ({CFIANEEE R, ##H configure —--with-pydebug. 7F Linux Zf7T
L, AEEATRE AN python-debug 8 python-dbg ZHHWEM: (WIRWTH)).

o {#i[f] runtime FHEFE (-X dev),

R E MY B (assertion) [EVsH ] — S8R Ak . A RHE @ EERU R E R SR ghR, HAERZHIEE
T, MRt nE s s .

3 {#HMH python-gdb R EINEE
WASRTEIIfEt, THLBAT A S EIRE: Python (ELAYERE 51 EI SERIMHINAY 4.

3.1 ERJIENE
i& 2 [E A i £ 2 BE R GDB [u] ] (backtrace) UHE T (5 W7 ) :

#0 0x000000000041a6bl in PyObject_Malloc (nbytes=Cannot access memory at address.
—~0x7fffff7fefel8
) at Objects/obmalloc.c:748
#1 0x000000000041b7c0 in _PyObject_DebugMallocApi (id=111 'o', nbytes=24) at Objects/
—obmalloc.c:1445
#2 0x000000000041b717 in _PyObject_DebugMalloc (nbytes=24) at Objects/obmalloc.c:1412
#3 0x000000000044060a in _PyUnicode_New (length=11) at Objects/unicodeobject.c:346
#4 0x00000000004466aa in PyUnicodeUCS2_DecodeUTF8Stateful (s=0x5c2b8d "__lltrace_ ",.
—~size=11, errors=0x0, consumed=

0x0) at Objects/unicodeobject.c:2531
#5 0x0000000000446647 in PyUnicodeUCS2_DecodeUTF8 (s=0x5c2b8d "__lltrace__", size=11,
— errors=0x0)

at Objects/unicodeobject.c:2495
#6 0x0000000000440d1b in PyUnicodeUCS2_FromStringAndSize (u=0x5c2b8d "__lltrace_ ",._
—.size=11)

at Objects/unicodeobject.c:551
#7 0x0000000000440d94 in PyUnicodeUCS2_FromString (u=0x5c2b8d "__lltrace__ ") at.
—Objects/unicodeobject.c:569
#8 0x0000000000584abd in PyDict_GetItemString (v=

{'"Yuck': <type at remote 0xad4730>, '__builtins__': <module at remote.
—0xT7ffff7fd5ee8>, '__file_ ': 'Lib/test/crashers/nasty_eq vs_dict.py', '__package_
—': None, 'y': <Yuck(i=0) at remote 0Oxaacd80>, 'dict': {0: O, 1: 1, 2: 2, 3: 3}, '__
—cached__': None, '__name_ ': '__main__ ', 'z': <Yuck(i=0) at remote Oxaace60>, '
—~doc__"': None}, key=

0x5c2b8d "__lltrace_ ") at Objects/dictobject.c:2171

P PyDict_GetItemString MY 8L | MU BUREH repr (), MARAEHK) PyObject * FHIE,

AR AR EBE pyobject * RUEIEME B #19) EIBIREAGEAE . W1 R R EAF U F AR R ) S A AR
At B R S il

(gdb) p globals
$1 = {'__builtins__ ': <module at remote Ox7ffff7fb1868>, '_ name_ ':
! 'ctypes': <module at remote 0x7ffff7£14360>, '__doc__': None,

main__ "',

BHET—3D




(M L—H)

' __package__': None}

(gdb) p *(PyDictObject*)globals

$2 = {ob_refcnt = 3, ob_type = 0x3dbdf85820, ma_fill = 5, ma_used = 5,
ma_mask = 7, ma_table = 0x63d0£f8, ma_lookup = 0x3dbdc7ea70
<lookdict_string>, ma_smalltable = {{me_hash = 7065186196740147912,

me_key = '__builtins__ ', me_value = <module at remote 0x7ffff7fb1868>},
{me_hash = -368181376027291943, me_key = '__ _name__ ',

me_value ='_ _main__ '}, {me_hash = 0, me_key = 0x0, me_value = 0x0},
{me_hash = 0, me_key = 0x0, me_value = 0x0},

{me_hash = -9177857982131165996, me_key = 'ctypes',
me_value = <module at remote Ox7ffff7f14360>},

{me_hash = -8518757509529533123, me_key = '_ _doc__', me_value = None},
{me_hash = 0, me_key = 0x0, me_value = 0x0}, {
me_hash = 6614918939584953775, me_key = '__ _package_ ', me_value = None}}}

AR, B BRI repr () o BEAHE, MM E R R B IR HA R .

T4 ARy R, HEly a A9 S AR % GDB B IS F1 8 . Ik, Python
int (PyLongObiect *) HyEEFLH IAS4: th 10 F 7o vk Mk S A BUME ST AL e oI5y

(gdb) p some_machine_integer
$3 = 42

(gdb) p some_python_integer
$4 = 42

A DA i $#(E] (cast) [E] PyLongObject * AE/RIEREL# :

(gdb) p (PyLongObject)some_python_integer $5 = {ob_base = {ob_base = {ob_refcnt = 8, ob_type =
0x3dad39f5e0}, ob_size = 1}, ob_digit = {42}}

) str ZERFI AT AR 6 Hh BRI R, HC P i 1 B R ARG 3 char * (1 edb [EV@F1 HIZE :

(gdb) p ptr_to_python_str
$6 = '__builtins_ '

str EIREES S Bl B M HL5 1 5% (Python f) repr ¥ ERULZ ML), T char * (HAERHES EI:
(EE 1 IO VAN (A A

(gdb) p ptr_to_char_star
$7 = 0x6d72c0 "hello world"

ke, IPASEHEEIE PyUnicodeObiect * AN E /A i :

(gdb) p * (PyUnicodeObject*) $6
$8 = {ob_base = {ob_refcnt = 33, ob_type = 0x3dad3a95a0}, length = 12,
str = 0x7f£f£f£2128500, hash = 7065186196740147912, state = 1, defenc = 0x0}




3.2 py-list

BB IIMERTHE T py-List Md, B A T BB A AT frame Fy Python RIS
R (WA . Wil >

(gdb) py-list

901 if options.profile:
902 options.profile = False
903 profile_me ()
904 return
905
>906 u = UI()
907 if not u.quit:
908 try:
909 gtk.main ()
910 except KeyboardInterrupt:
911 # properly quit on a keyboard interrupt...

i/} py-list START 41} Python JR LG #5 A IE 5 5%, /] py-1ist START, END F1
Python JEULG G H4 5 8 [ Y 51 o

3.3 py-up 1 py—-down

py-up fll py—down &I GDB {# #l up fl down 4>, {HEF{TE CPython frame &4 %
&), M A= Cframe,

GDB [EIR#8 2 GEEI s B B Y frame &30, @ BUEDR 4% CPython (Y etk S5 4% . #E[ERR, &
Bfis &G I IEAEAA T HRE frame F15F (evaluation) pR=X (R CPython Hh [V 4% O (v T AL AR B i
#2) 1 C frame, [Fl&g3tHR PyFrameObject * [H{H.

CMERATAEEE (Y CEHY)) frame Fi5E.
f54n:

L

(gdb) py-up
#37 Frame 0x9420b04, for file /usr/lib/python2.6/site-packages/
gnome_sudoku/main.py, line 906, in start_game ()

u = UI()
(gdb) py-up
#40 Frame 0x948e82c, for file /usr/lib/python2.6/site-packages/
gnome_sudoku/gnome_sudoku.py, line 22, in start_game (main=<module at remote.
—0xb771b7£4>)

main.start_game ()
(gdb) py-up
Unable to find an older python frame

Jfr DABAE 3 ) B 7 Python HE(EfY T «

frame 55 EL GDB 2 backtrace f§4H/RNY frame i 58AH ¥ E . MI5 4 &bk A $14T Python
T2 CHE C frame,

HEINNE

(gdb) py-down
#37 Frame 0x9420b04, for file /usr/lib/python2.6/site-packages/gnome_sudoku/
—main.py, line 906, in start_game ()

u = UI()

HERET—TD




EHEE—5)
(gdb) py-down
#34 (unable to read python frame information)
(gdb) py-down
#23 (unable to read python frame information)
(gdb) py-down
#19 (unable to read python frame information)
(gdb) py-down
#14 Frame 0x99262ac, for file /usr/lib/python2.6/site-packages/gnome_sudoku/
—~game_selector.py, line 201, in run_swallowed_dialog (self=
—<NewOrSavedGameSelector (new_game_model=<gtk.ListStore at remote 0x98fab44>,

— puzzle=None, saved_games=[{'gsd.auto_fills': 0, 'tracking': {}, 'trackers
—': {}, 'notes': [], 'saved_at': 1270084485, 'game': '7 8 0 0 0 0 O 5 6 0 O
-9 08 010004600007 0650004792000901000329 7.
-6 0001806 000028000504060021000004-5\n7 80 0_
-0 00 56 009080100046 00007065183479200029 0.
-1 00 039760001806000028000504060021000 0.
—~0 4 5', 'gsd.impossible_hints': 0, 'timer.__absolute_start_time__ ': <float.

—~at remote 0x984b474>, 'gsd.hints': 0, 'timer.active_time': <float at.
—remote 0x984b494>, 'timer.total_ time': <float at remote 0x984b464>}], .
—dialog=<gtk.Dialog at remote 0x98faaad>, saved_game_model=<gtk.ListStore.
—at remote 0x98fad24>, sudoku_maker=<SudokuMaker (terminated=False, ..
—played=[], batch_siz... (truncated)

swallower.run_dialog(self.dialog)
(gdb) py-down
#11 Frame Ox9%9aead74, for file /usr/lib/python2.6/site-packages/gnome_sudoku/
—~dialog_swallower.py, line 48, in run_dialog (self=<SwappableArea (running=
—<gtk.Dialog at remote 0x98faaad>, main_page=0) at remote 0x98fabed>, d=
—~<gtk.Dialog at remote 0x98faaa4d>)

gtk.main ()
(gdb) py-down
#8 (unable to read python frame information)
(gdb) py-down
Unable to find a newer python frame

L

FAMBILE B Python ST JEEHS o

SHYEEE, FF Python 3.12 W EiAH, [A—1f C #EE] frame 7] i £ Python H:[F) frame., &
K% py—up Fl py—down ] PA—KFE) Z i Python frame. %I

(gdb) py-up
#6 Frame Ox7ffff7fb62b0, for file /tmp/rec.py, line 5, in recursive_function.
— (HZO)

time.sleep (5)
#6 Frame Ox7ffff7fb6240, for file /tmp/rec.py, line 7, in recursive_function.
— (n=1)

recursive_function (n-1)
#6 Frame Ox7ffff7fb61d0, for file /tmp/rec.py, line 7, in recursive_function.
— (n=2)

recursive_function (n-1)
#6 Frame Ox7ffff7fb6160, for file /tmp/rec.py, line 7, in recursive_function.
— (n=3)

recursive_function (n-1)
#6 Frame Ox7ffff7fb60f0, for file /tmp/rec.py, line 7, in recursive_function.
— (n=4)

recursive_function (n-1)
#6 Frame 0x7ffff7fb6080, for file /tmp/rec.py, line 7, in recursive_function.
— (n=5)

(BT —H)




EHEE—5)
recursive_function (n—-1)
#6 Frame 0x7ffff7fb6020, for file /tmp/rec.py, line 9, in <module> ()
recursive_function (5)
(gdb) py-up
Unable to find an older python frame

3.4 py-bt

py-bt F§>ER B~ H B T4 Python /& 4K [113] .
IpUE

(gdb) py-bt
#8 (unable to read python frame information)
#11 Frame 0x9%aead74, for file /usr/lib/python2.6/site-packages/gnome_sudoku/
—~dialog_swallower.py, line 48, in run_dialog (self=<SwappableArea (running=
—<gtk.Dialog at remote 0x98faaa4>, main_page=0) at remote 0x98fabed>, d=
—<gtk.Dialog at remote 0x98faaad>)

gtk.main ()
#14 Frame 0x99262ac, for file /usr/lib/python2.6/site-packages/gnome_sudoku/
—~game_selector.py, line 201, in run_swallowed_dialog (self=
—<NewOrSavedGameSelector (new_game_model=<gtk.ListStore at remote 0x98fab44>,

-

— puzzle=None, saved_games=[{'gsd.auto_fills': 0, 'tracking': {}, 'trackers

—': {}, 'notes': [], 'saved_at': 1270084485, 'game': '7 8 0 0 0 0 0 5 6 0 O
-9 080100046000070650004792000901200039 7.

6 0001806000028000504060021000004-5\n7 80 0_
-0 00560090801 000460000706518347920009O0_

-1 00039760001806000028000504060021000 0.

—~0 4 5', 'gsd.impossible_hints': 0, 'timer.__absolute_start_time__ ': <float.
—~at remote 0x984b474>, 'gsd.hints': 0, 'timer.active_time': <float at.

—remote 0x984b494>, 'timer.total time': <float at remote 0x984b464>}], .
—dialog=<gtk.Dialog at remote 0x98faaad>, saved_game_model=<gtk.ListStore.
—at remote 0x98fad24>, sudoku_maker=<SudokuMaker (terminated=False, ..
—played=[], batch_siz... (truncated)

swallower.run_dialog(self.dialoqg)
#19 (unable to read python frame information)
#23 (unable to read python frame information)
#34 (unable to read python frame information)
#37 Frame 0x9420b04, for file /usr/lib/python2.6/site-packages/gnome_sudoku/
—main.py, line 906, in start_game ()

u = UI()

#40 Frame 0x948e82c, for file /usr/lib/python2.6/site-packages/gnome_sudoku/
—gnome_sudoku.py, line 22, in start_game (main=<module at remote 0xb771b7f4>

=)

main.start_game ()
. J

The frame numbers correspond to those displayed by GDB’s standard backt race command.




3.5 py-print

py-print 47k Python A HEEMAAE ., SEMHHITHHFHREY, Ko
T T

(gdb) py-print self

local 'self' = <SwappableArea (running=<gtk.Dialog at remote 0x98faaad>,
main_page=0) at remote 0x98fabed>

(gdb) py-print __ _name_

global '_ _name_ ' = 'gnome_sudoku.dialog_swallower'
(gdb) py-print len
builtin 'len' = <built-in function len>

(gdb) py-print scarlet_pimpernel
'scarlet_pimpernel' not found

5 H i C frame ¥/ £ Python frame, HI py-print % 85 —1H.

3.6 py-locals

py-locals fiy AR e 745 5 i Python frame [FIf#)iTf5 Python JRjiss 85, [E)5) EI &M
Fon:

(gdb) py-locals

self = <SwappableArea (running=<gtk.Dialog at remote 0x98faaad>,
main_page=0) at remote 0x98fabed>

d = <gtk.Dialog at remote 0x98faaad>

WA H i C frame ¥R Z Al Python frame, Il @8R T 8 £ frame f =i 8 -

(gdb) py—-locals

Locals for recursive_function
n=20

Locals for recursive_function
n=1

Locals for recursive_function
n = 2

Locals for recursive_function
n =3

Locals for recursive_function
n =4

Locals for recursive_function
n =95

Locals for <module>

L

4 Bl GDB {g4€—iZ{EH

A7t 7 GDB WS B, JRA AN py-bt HURHY frame HiiEHL £rame iy — [ 6 2Bk

PP T4E PR E frame, QR P7R

(gdb) py-bt

(output snipped)

#68 Frame 0Oxaad4560, for file Lib/test/regrtest.py, line 1548, in <module> ()
main ()

BT 1)



(R E—1)
(gdb) frame 68
#68 0x00000000004cdle6 in PyEval_EvalFrameEx (f=Frame Oxaad4560, for file Lib/test/
—regrtest.py, line 1548, in <module> (), throwflag=0) at Python/ceval.c:2665

2665 x = call_function (&sp, oparg);

(gdb) py-list

1543 # Run the tests in a context manager that temporary changes the CWD to a
1544 # temporary and writable directory. If it's not possible to create or
1545 # change the CWD, the original CWD will be used. The original CWD is
1546 # available from test_support.SAVEDCWD.

1547 with test_support.temp_cwd (TESTCWD, quiet=True) :

>1548 main ()

info threads M EWRIRHTRERBATAERS], RATLABEI thread fir &SRR AIRA T4, -

(gdb) info threads

105 Thread O0x7fffefal8710 (LWP 10260) sem_wait () at ../nptl/sysdeps/unix/sysv/
—linux/x86_64/sem_wait.S:86

104 Thread 0x7fffdf5fe710 (LWP 10259) sem_wait () at ../nptl/sysdeps/unix/sysv/
—1linux/x86_64/sem_wait.S:86
* 1 Thread Ox7ffff7fe2700 (LWP 10145) 0x00000038e46d73e3 in select () at ../sysdeps/

—unix/syscall-template.S:82

RATPA# ] thread apply all COMMAND (E(ffj4EHifl t a a COMMAND) FEArA¥fTEE L¥fTmL .
il py-bt WA AE BIGH AT 454E Python J& 4] 1EAEMUAHED:

(gdb) t a a py-bt

Thread 105 (Thread 0x7fffefal8710 (LWP 10260)) :
#5 Frame 0x7f£ffd00019d0, for file /home/david/coding/python-svn/Lib/threading.py,
—line 155, in _acquire_restore (self=<_RLock (_Verbose__verbose=False, _RLock___
—owner=140737354016512, _RLock__ Dblock=<thread.lock at remote 0x858770>, _RLock_
—count=1) at remote 0xd7ff40>, count_owner=(1, 140737213728528), count=1, .
—owner=140737213728528)
self._block.acquire ()
#8 Frame Ox7fffac001640, for file /home/david/coding/python-svn/Lib/threading.py,
—~line 269, in wait (self=<_Condition(_Condition__ lock=<_RLock (_Verbose_
—verbose=False, _RLock__owner=140737354016512, _RLock__block=<thread.lock at remote.
—0x858770>, _RLock__count=1) at remote 0xd7ff40>, acquire=<instancemethod at remote.
—0xd80260>, _is_owned=<instancemethod at remote 0xd80160>, _release_save=
—<instancemethod at remote 0xd803e0>, release=<instancemethod at remote 0xd802e0>,
—acquire_restore=<instancemethod at remote 0xd7ee60>, _Verbose__verbose=False,
—Condition_ waiters=[]) at remote 0xd7fd10>, timeout=None, waiter=<thread.lock at.
—remote 0x858a90>, saved_state=(1, 140737213728528))
self._acquire_restore (saved_state)
#12 Frame Ox7fffb8001al10, for file /home/david/coding/python-svn/Lib/test/lock_tests.
—py, line 348, in f ()
cond.wait ()
#16 Frame Ox7fffb8001c40, for file /home/david/coding/python-svn/Lib/test/lock_tests.
—py, line 37, in task (tid=140737213728528)
£()

Thread 104 (Thread Ox7fffdf5fe710 (LWP 10259)) :

#5 Frame Ox7fffed4001580, for file /home/david/coding/python-svn/Lib/threading.py, .
—~line 155, in _acquire_restore (self=<_RLock (_Verbose__verbose=False, _RLock___
—~owner=140737354016512, _RLock_ block=<thread.lock at remote 0x858770>, _RLock__
—count=1) at remote 0xd7ff40>, count_owner=(1, 140736940992272), count=1, .

BT 1)




(M L—H)

—owner=140736940992272)

self.__block.acquire ()
#8 Frame 0x7fffc8002090, for file /home/david/coding/python-svn/Lib/threading.py, .

—~line 269, in wait (self=<_Condition(_Condition__ lock=<_RLock (_Verbose_
—verbose=False, _RLock__owner=140737354016512, _RLock_ _block=<thread.lock at remote.
—0x858770>, _RLock__count=1) at remote 0xd7ff40>, acquire=<instancemethod at remote.
—0xdB80260>, _is_owned=<instancemethod at remote 0xd80160>, _release_save=
—<instancemethod at remote 0xd803e0>, release=<instancemethod at remote 0xd802e0>,
—acquire_restore=<instancemethod at remote 0xd7ee60>, _Verbose__verbose=False,
—Condition_ waiters=[]) at remote 0xd7fd10>, timeout=None, waiter=<thread.lock at.
—remote 0x858860>, saved_state=(1, 140736940992272))

self._acquire_restore (saved_state)
#12 Frame 0x7fffac001c90, for file /home/david/coding/python-svn/Lib/test/lock_tests.
—py, line 348, in f ()

cond.wait ()
#16 Frame Ox7fffac0011c0, for file /home/david/coding/python-svn/Lib/test/lock_tests.

—py, line 37, in task (tid=140736940992272)
£()

Thread 1 (Thread 0x7ffff7fe2700 (LWP 10145)):
#5 Frame 0xcb5380, for file /home/david/coding/python-svn/Lib/test/lock_tests.py, .
—~line 16, in _wait ()

time.sleep(0.01)
#8 Frame 0x7fffd00024a0, for file /home/david/coding/python-svn/Lib/test/lock_tests.

—py, line 378, in _check_notify (self=<ConditionTests (_testMethodName='test_notify', .
—_resultForDoCleanups=<TestResult (_original_stdout=<cStringIO.String0 at remote.
—0xcl191e0>, skipped=[], _mirrorOutput=False, testsRun=39, buffer=False, _original_
—stderr=<file at remote O0x7ffff7fc6340>, _stdout_buffer=<cStringIO.StringO at remote.
—0xc9c7£8>, _stderr_buffer=<cStringIO.StringO at remote 0xc9c790>,
—moduleSetUpFailed=False, expectedFailures=[], errors=[], _previousTestClass=<type.
—at remote 0x928310>, unexpectedSuccesses=[], failures=[], shouldStop=False,.
—~failfast=False) at remote 0xcl185a0>, _threads=(0,), _cleanups=[], _type_equality_
—funcs={<type at remote 0x7ebal0>: <instancemethod at remote 0xd750e0>, <type at.
—remote 0x7e7820>: <instancemethod at remote 0xd75160>, <type at remote 0x7e30e0>:
—<instancemethod at remote 0xd75060>, <type at remote 0x7e7d20>: <instancemethod at..
—remote 0xd751e0>, <type at remote 0x7f19e0... (truncated)

_wait ()
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