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1.1 ERAMFRREEER Python #1TiRE

AR MIEA A4 E CPython B, 8i{5F BV 242 FT AT, I HASEE R AAE VRIS AR H Serbigs i —A~
python-gdb.py {4,

B SRy, R python-gdb . py A H RN %] GDB ) auto-load-safe-path™ H . HIRAREA
R, BOHTASR) GDB &3] Bl — /N5 1 I A fa] $007 T L B4

I WEARAREA B B RHRE) GDB A ULRT , 515 AR AR BRI L & SO (~/ . gdbinit B
~/.config/gdb/gdbinit):

[add—auto—load—safe—path /path/to/cpython
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1.2 $t3%¢ Linux & fTHREY Python &8

KZH Linux RG2S TE4 N python-debuginfo. python-dbg S €L 32k R4 Python [
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e Fedora:

sudo dnf install gdb
sudo dnf debuginfo-install python3

e Ubuntu:

[sudo apt install gdb python3-dbg }
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3 {£f python-gdb ¥ &
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3.1 SELITED
Y MY YOS i GDB [ B R RCR (BIGR) -

#0 0x000000000041a6bl in PyObject_Malloc (nbytes=Cannot access memory at address.
—0xT7fffff7fefe8
) 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.
—0x7ffff7fd5ee8>, '_ file_ ': 'Lib/test/crashers/nasty_eq_vs_dict.py', '_ package_
—_": None, 'y': <Yuck(i=0) at remote Oxaacd80>, '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

T EAL 4 PyDict_GetItemString W FMBHB B /R HH repr (), MAEAREK) PyObject *
185t

A RE N AR PyObject * BYMEIRML H E LHIFT EIBIRE R ZHEVET . WERAR TR E ) — X 81
2T, BRI R ih 24 2R A e £l Bilan:

(gdb) p globals

$1 = {'__builtins__': <module at remote Ox7ffff7fb1868>, '_ name_ ':
' _main__ ', 'ctypes': <module at remote 0x7ffff7f14360>, '_ _doc__': None,
' __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 = 0x3dbdc7ea’0
<lookdict_string>, ma_smalltable = {{me_hash = 7065186196740147912,

me_key = '__builtins__', me_value = <module at remote O0x7ffff7fb1868>},
{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 0x7ffff7f14360>},
{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}}}

THEREFRAATAH AL LR repr () o XWFTEARR, BRF2RBITH AR .




— AT B N TN R A 5 2 R ST S T ENBCR AR /2 GDB 41X i 224 i I BT BB .
41, #1%f Python int (PyLongObject *) MSEALIT EIZIRIE A SHLEE S L MU RO T X 1:

(gdb) p some_machine_integer
$3 = 42

(gdb) p some_python_integer
$4 = 42

PRRES H AT PyLongObdect * R :

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

RN e ET str 88, XHERHHAERMRR edb 4% char * FAEFTHIEA:

(gdb) p ptr_to_python_str
S$S6 = ' _builtins_ '

BT st SBIFRAFT BB E5]5 (MR Python FAFHIY repr —H) TMifHXT char * {HHnifE
FTEIE NG 53 BAL & —A oSl iy ik

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

[IREHE, %S BLANY AT S B4 PyUnicodeObject * SR E/R:

(gdb) p * (PyUnicodeObject*)$6
$8 = {ob_base = {ob_refcnt = 33, ob_type = 0x3dad3a9%95a0}, length = 12,
str = 0x7£f£££2128500, hash 7065186196740147912, state = 1, defenc = 0x0}

3.2 py-list

YA T —A py-Llist fird, ERRSIHE AR 24 T Python YRS (SRAF
TE) o MHIFTRELA—A>" SRARIL:

s N

(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-1ist START MARIMIFTSFH4H % H Python JifLAY, T py-1list START,END Il
MF) i F6 E ATV Y Python JEACHD



3.3 py-up 1 py—-down

py-up il py—down g4l T GDB fJ# 3 up Fl down x4, {HS2%i{4E CPython i A
& C W29 LR E .

GDB H- A B2 BB SE UM e i if5 B, iX BT 413k CPython B ILILGL . FEHER, XLl
2B IETERA TROAWDR (R %L (B CPython PRI LA TR RERRIGER) 19 C il
A K PyFrameObject * [W1H.

AT R LN MgS (FE C )2 ).
IR

(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 0Oxb771b7f4>)

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

L

XFEFAIOLT Python & THE

ik = %, F GDB f) backtrace Ay B /R NA . A 1FBkid RAEAAT Python HUHH
5 C it

EINNEIFES

-

(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()
(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 O._

]
-0 000560090801 00046000070650004792200 0.
-9 01 000397600018060000280005040600210.
—~0 0 0 045\n7800000560090801000460000°70 6 5.
-1 8347 9200090100039 760001806000028¢00 0.
-5 04 06002100000O045"'", 'gsd.impossible_hints': 0, 'timer._
—absolute_start_time_ ': <float at remote 0x984b474>, 'gsd.hints': O,
—'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 Ox%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 0x98fabe4d>, d=<gtk.Dialog at remote 0x98faaad>)

(BETID




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

(50

BIAEFRATALT Python FRAJIRHR.

T YERFE Python 3.12 K A IRA H, [R]—A> C FRiinI 9% A 21~ Python £ i, X
py-up fl py-down A AR 3) 24~ Python i, {5140:

(gdb) py-up
#6 Frame 0x7ffff7fb62b0, for file /tmp/rec.py, line 5, in recursive_
—function (n=0)
time.sleep (5)
#6 Frame 0x7ffff7fb6240, for file /tmp/rec.py, line 7, in recursive_
—function (n=1)
recursive_function (n-1)
#6 Frame 0x7ffff7fb61d0, for file /tmp/rec.py, line 7, in recursive_
—function (n=2)
recursive_function (n-1)
#6 Frame 0x7ffff7fb6160, for file /tmp/rec.py, line 7, in recursive_
—function (n=3)
recursive_function (n-1)
#6 Frame O0x7ffff7fb60f0, 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)
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 &2l Bn M B ZEFERY) Python JZ4% [m]3
Bdn:

(gdb) py-bt
#8 (unable to read python frame information)
#11 Frame Ox%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 0x98faaa4>, main_page=
—at remote 0x98fabed>, d=<gtk.Dialog at remote 0x98faaad>)

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

—~{}, 'trackers': {}, 'notes': [], 'saved_at': 1270084485, 'game': '7
-0 000560090801 0004600007065000147920
-9 01 000397600018060000280005040686002
-0 0 0045\n7 8000005600908 01000460000°70

-1 8347 9200090100039 7600018060000280
-5 0406002100000 45"'", '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

0)-

—~0x98fab44>, puzzle=None, saved_games=[{'gsd.auto_fills': 0, 'tracking':

8 0.
0 O-
1 0o
6 5.
0 O-

’
LI

(A




(% £ 50)
—~<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)
#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._
—0xb771b7£4>)
main.start_game ()

MiiZk 5 % BT GDB | backtrace Ay fT B N4 .

3.5 py-print

py-print A& —4> Python ZFRHZIAFTEIE . BERFFEAE Y BT AR locals A7 4K,
R JG A2 globals, )5 42 builtins:

s B

(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

WSR2 T C Xt B2 4> Python i, W py-print HaF 8 A —4

3.6 py-locals

py—-locals g TEREE ML A 4K 24 7] Python i ¥ T4 Python [¥) locals, F-4TEIE
IR

(gdb) py-locals

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

d = <gtk.Dialog at remote 0x98faaa4d>

AR 24T C Wikt B2 Python g, [AEATHIFTA locals #R B i n:

(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




(% £ 50)
n =95
Locals for <module>

4 5 GDB &< —iefE M

XLy g fiy 2 Xt GDB M N B Ar B t. BN, fRu] LA py-bt B/RMINig 55 frame A4k
{56 ARG ) I ge e AR AR E W, TR B

(gdb) py-bt

(output snipped)

#68 Frame Oxaad560, for file Lib/test/regrtest.py, line 1548, in <module> ()
main ()

(gdb) frame 68

#68 0x00000000004cdle6 in PyEval_EvalFrameEx (f=Frame 0xaa4560, 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.
—da

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 fr- KRR HURE MR LRSI, LN LA thread fy &R BA A I &AR:

(gdb) info threads

105 Thread 0x7fffefal8710 (LWP 10260) sem_wait () at ../nptl/sysdeps/unix/sysv/
—1linux/x86_64/sem_wait.S:86
104 Thread O0x7fffdf5fe710 (LWP 10259) sem_wait () at ../nptl/sysdeps/unix/sysv/

—linux/x86_64/sem_wait.S:86
* 1 Thread O0x7ffff7£fe2700 (LWP 10145) 0x00000038e46d73e3 in select () at ../
—sysdeps/unix/syscall-template.S:82

J

YRETPAE ] thread apply all COMMAND i (5% t a a COMMAND) 7EfTA 4&fe LizdT—-fn
%o BLA py-bt, XFHERTE Python 2% 5 EE B4R LAEAEM AT 4

(gdb) t a a py-bt

Thread 105 (Thread Ox7fffefal8710 (LWP 10260)) :
#5 Frame 0x7f£f£fd00019d0, 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, 140737213728528), count=1,.
—owner=140737213728528)

self._ _block.acquire ()
#8 Frame 0x7fffac001640, for file /home/david/coding/python-svn/Lib/threading.py, .
—line 269, 1in 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 0x7fffb8001al0, for file /home/david/coding/python-svn/Lib/test/lock_

(ZF 30




(B LEm)
—tests.py, line 348, in f ()

cond.wait ()
#16 Frame 0x7fffb8001c40, for file /home/david/coding/python-svn/Lib/test/lock_
—~tests.py, line 37, in task (tid=140737213728528)
£0)

Thread 104 (Thread 0x7fffdf5fe710 (LWP 10259)) :
#5 Frame 0x7fffed4001580, 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>,
—count=1) at remote 0xd7ff40>, count_owner=(1, 140736940992272),
—owner=140736940992272)

self._ _Dblock.acquire ()
#8 Frame 0x7ff£fc8002090,
—line 269, in wait

_RLock___
count=1, .

for file /home/david/coding/python-svn/Lib/threading.py,
(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=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 0x7fffac0011c0, for file /home/david/coding/python-svn/Lib/test/lock_
—tests.py, line 37, in task (tid=140736940992272)

£()

_Verbose_

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 0xcl91e0>, skipped=[], _mirrorOutput=False, testsRun=39, buffer=False,
—original_stderr=<file at remote Ox7ffff7fc6340>, _stdout_buffer=<cStringIO.
—String0 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 0xcl1l85a0>, _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>,
—0x7e7d20>: <instancemethod at remote 0xd751e0>,
— (truncated)

_wailt ()

<type at remote.
<type at remote 0x7£f19e0...
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