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[$ yum install systemtap-sdt-devel

=

rlr

[$ sudo apt-get install systemtap-sdt-dev

18 t}h& CPythonS ——with-dtrace & 23 3 A= ojok gk

[checking for ——with-dtrace... yes
macOS | A1, Wl ol A 5ol fl 2 M 28 AY5a shol W FF AL AT F RE Z2BE LpdBto] ALE
7}s % DTrace Z2 B & U443 5 glFUth
$ python3.6 —-gq &
$ sudo dtrace -1 -P python$! # or: dtrace -1 -m python3.6
ID PROVIDER MODULE FUNCTION NAME
29564 pythonl18035 python3.6 _PyEval_ EvalFrameDefault function-entry
29565 pythonl18035 python3.6 dtrace_function_entry function-entry
29566 pythonl18035 python3.6 _PyEval_EvalFrameDefault function-
—return
29567 pythonl18035 python3.6 dtrace_function_return function-
—return
29568 pythonl18035 python3.6 collect gc-done
29569 pythonl18035 python3.6 collect gc-start
29570 python18035 python3.6 _PyEval_EvalFrameDefault line
29571 python18035 python3.6 maybe_dtrace_line line

2] 5 2 o) A, “inote.stapsdt” A4 o] Ql=2] EHQlste] W E H ulo]] gl of SystemTap A wpA 7} &4
A 4 A5 UTh

$ readelf -S ./python | grep .note.stapsdt
[30] .note.stapsdt NOTE 0000000000000000 00308d78

J}o] WL (-—enable-shared A S0 2) & golByg 2 A=y, 28 gro] B & g WA
G4 Sofok gk, o Eu:

$ readelf -S libpython3.3dm.so.1.0 | grep .note.stapsdt
[29] .note.stapsdt NOTE 0000000000000000 00365b68

235 2 219 readelf = W e} T o] B & Q123 5 9451 Th:

$ readelf -n ./python

Displaying notes found at file offset 0x00000254 with length 0x00000020:
Owner Data size Description
GNU 0x00000010 NT_GNU_ABI_TAG (ABI version tag)
0S: Linux, ABI: 2.6.32

Displaying notes found at file offset 0x00000274 with length 0x00000024:
Owner Data size Description
GNU 0x00000014 NT_GNU_BUILD_ID (unique build ID.
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—bitstring)
Build ID:

Displaying notes found at file offset 0x00

Owner Data size
stapsdt 0x00000031
—descriptors)
Provider: python
Name: gc__start
Location: 0x00000000004371c3, Base:
—0x00000000008d6b£f6
Arguments: —-4@%ebx
stapsdt 0x00000030
—descriptors)
Provider: python
Name: gc__done
Location: 0x00000000004374el, Base:
—0x00000000008d6b£8
Arguments: -8Q@%rax
stapsdt 0x00000045
—descriptors)
Provider: python
Name: function__entry
Location: 0x000000000053db6c, Base:
—0x00000000008d6be8
Arguments: 8@%rbp 8@%rl2 -4Q@%eax
stapsdt 0x00000046
—descriptors)
Provider: python
Name: function__ return
Location: 0x000000000053dba8, Base:
—0x00000000008d6bea
Arguments: 8@%rbp 8@%rl2 -4Q@%eax

df924a2b08a7e89£6e11251d4602022977a£2670
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2d6c30 with length 0x00000144:
Description

NT_STAPSDT (SystemTap probe.

0x0000000000630ce2, Semaphore:

NT_STAPSDT (SystemTap probe.

0x0000000000630ce2, Semaphore:

NT_STAPSDT (SystemTap probe.

0x0000000000630ce2, Semaphore:

NT_STAPSDT (SystemTap probe.

0x0000000000630ce2, Semaphore:
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self int indent;

python$target:::function—-entry
/copyinstr (argl) == "start"/
{

self->trace = 1;

python$target:::function-entry
/self->trace/
{

printf ("$d\t%*s:",
self->indent,

timestamp, 15,

printf("%*s", ""),.

probename) ;
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printf ("$s:%s:%d\n", basename (copyinstr (arg0)), copyinstr(argl), arg2);
self->indent++;
}
python$target:::function-return
/self->trace/
{
self->indent——;
printf ("$d\t%*s:", timestamp, 15, probename);
printf ("$*s", self->indent, "");
printf ("$s:%s:%d\n", basename (copyinstr (arg0)), copyinstr (argl), arg2);

python$target:::function-return
/copyinstr (argl) == "start"/
{

self->trace = 0;
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[$ sudo dtrace —gq -s call_stack.d —-c "python3.6 script.py"

Zee oldl A9tk

156641360563367

156641360747370

function-return:

function-return

156641360502280 function-entry:call_stack.py:start:23
156641360518804 function-entry: call_stack.py:function_1:1
156641360532797 function-entry: call_stack.py:function_3:9
156641360546807 function-return: call_stack.py:function 3:10

call stack.py:function_1:2

156641360578365 function-entry: call_stack.py:function_2:5
156641360591757 function-entry: call_stack.py:function_1:1
156641360605556 function-entry: call_stack.py:function_3:9
156641360617482 function-return: call _stack.py:function_3:10
156641360629814 function-return: call_stack.py:function_1:2
156641360642285 function-return: call_stack.py:function_2:6
156641360656770 function-entry: call_stack.py:function_3:9
156641360669707 function-return: call_stack.py:function_3:10
156641360687853 function-entry: call_stack.py:function 4:13
156641360700719 function-return: call_stack.py:function 4:14
156641360719640 function-entry: call stack.py:function_ 5:18
156641360732567 function-return: call_stack.py:function_5:21

:call_stack.py:start:28
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po =] .
probe process ("python") .mark ("function__entry") {
filename = user_string(S$Sargl);
funcname = user_string($arg?2);
lineno = $arg3;
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printf ("$s => %$s in %s:%d\\n",

thread_indent (1), funcname, filename, lineno);
I3
probe process ("python") .mark ("function__return") {
filename = user_string($argl);

funcname = user_string($arg?);
lineno = $arg3;

printf ("%$s <= %s in %$s:%d\\n",
thread_indent (-1), funcname, filename, lineno);

23 22 Aoz 5E5 59
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Yok

$ stap \
show-call-hierarchy.stp \

—c "./python test.py"

Zee ojd Ak

11408 python (8274
11414 python (8274
11418 python (8274

( => _ contains__ in Lib/_abcoll.py:362
(
(
11424 python (8274
(
(

=> _ _getitem__ in Lib/os.py:425
=> encode in Lib/os.py:490
<= encode in Lib/os.py:493
11428 python (8274
11433 python (8274

)
)
) 3
) &
) <= __getitem__ in Lib/os.py:426
)

<= __contains__ in Lib/_abcoll.py:366
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CPython®] ——enable-shared X9 A, ufAE= 1bpython 5 2ol 28 g Yo £8F o] lon, =g
Bol Hog FRH AR ol Wtddof FUth A& =], 919 A NA the 22 &2
[probe process ("python") .mark ("function__entry") { }

Al o] F A H o oF Fth:

[probe process ("python") .library ("libpython3.6dm.so0.1.0") .mark ("function__entry") { }
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function__entry(str filename, str funcname, int lineno)
o] mpA & shol o] A o] A FH Y E& UEPH YT <5 Jtol A (Mol E ZE) ol A ut
=24 gtk
AW, Fg ol F Y E ST AR AR FH 2T HE AFH YU sargl, sarg2, $arg3E
A8 3o oA e oF ) o
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e Sarg2: (const char *) _@’ O]E,user string($arg2)
e Sarg3:int = WIS

function__return(str filename, str funcname, int lineno)

°] W}# £ function__entry() 9 ‘1‘“’41 ojm, stol ko] APo] FEH G
(returng FMA U o9& F3l). T ol (HPo]E I =) § —?01]‘1{ EA

?_]7(]-{‘— function__entry () ﬂ— @’%‘4 U]—
line(str filename, str funcname, int lineno)

o ubA & sl A So AHH o1 T2 Lheh ek, Shol A 25§ S e B WS FA
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gc__start (int generation)

stol A A =z 7} 7HH] A = Abo] & Al ZE wff AT T arg0 ge.collect () A H &
708+ A of (generation) ¢} U] T}

gc__done (long collected)
shol e el 7k 7hul A 53 Aol 23S Bl Wl WA F U arg0 e W A4 YUtk
import_ find_ load__start (str modulename)
importlib7} &< il 2E517] Hof| A YT argo> EF ©]

Added in version 3.7.
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AU,

import_ find_ load_ done(str modulename, int found)
importlib® RES 21 B2 E3E= S rt 55 H Sof AT UL arg02 & o] E0]1, argl

e wFo| 4EAon 2rs YA E e
Added in version 3.7.

audit (str event, wvoid *tuple)

sys.audit ) Y PySys Audit () 7} & E w) LAFYTh argo= CZAI R & oW E o] Fo] 1,
argl< 72 AAE 78] 7] &= pyobject ZAE YT}

Added in version 3.8.
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SystemTap % &2 A&} 2 el Al (tapset)” = AF&-3F= A Y Ut} SystemTap 2] 2}o] B 2]
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/*
function__entry < function__return °[3 % IF*re

THE IS HNSTYHI:
\*#/
probe python.function.entry = process ("python") .mark ("function__entry")
{
filename = user_string($argl);
funcname = user_string($arg2);
lineno = $arg3;
frameptr = S$Sarg4
}
probe python.function.return = process ("python") .mark ("function__return")
{

filename = user_string($argl);

funcname user_string($arg2);
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lineno = $arg3;
frameptr = S$argd
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o] 3} Y- SystemTap <] tapset qa Bl 2] (| & £9], /usr/share/systemtap/tapset) o] A X3}4, t}7}
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python. function.entry(str filename, str funcname, int lineno, frameptr)
ol Z2H TAEL: shold Yol Aol AFE e vebdUth +5 sho] A (o]
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python. function.return(str filename, str funcname, int lineno, frameptr)
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probe python.function.entry
{
printf ("$s => %s in %s:%d\n",
thread_indent (1), funcname, filename, lineno);

probe python.function.return
{
printf ("%$s <= %s in %s:%d\n",
thread_indent (-1), funcname, filename, lineno);

e 2T YEL 99 WAL Agshel 48 F BE CPython =] top3 W] 57 B
AA Aol 4] 120t} 714 45 A sk who = 2= el g 2048 EA LTk
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global fn_calls;

probe python.function.entry
{

fn_calls[pid(), filename, funcname, lineno] += 1;

probe timer.ms (1000) {
printf ("\033[2J\033[1;1H") /* clear screen \*/
printf ("%$6s %80s %6s %30s %6s\n",
"pID", "FILENAME", "LINE", "FUNCTION", "CALLS")
foreach ([pid, filename, funcname, lineno] in fn_calls- limit 20) {
printf ("$6d %$80s %6d %$30s %6d\n",
pid, filename, lineno, funcname,
fn_calls[pid, filename, funcname, lineno]);
}
delete fn_calls;
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