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’$ yum install systemtap-sdt-devel
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’$ sudo apt-get install systemtap-sdt-dev ‘

2% t}2 CPython2 —-with-dtrace& A F o] of gt}

checking for --with-dtrace... yes
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$ python3.6 -g &
$ sudo dtrace -1 -P pythons$! # or: dtrace -1 -m python3.6

ID PROVIDER MODULE FUNCTION NAME
29564 python18035 python3.6 _PyEval_EvalFrameDefault function-entry
29565 python18035 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 python18035 python3.6 collect gc-start
29570 pythonl18035 python3.6 _PyEval_FEvalFrameDefault line
29571 python18035 python3.6 maybe_dtrace_line line
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$ readelf -S ./python | grep .note.stapsdt
[30] .note.stapsdt NOTE 0000000000000000 00308d78
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$ readelf -S libpython3.3dm.so.1.0 | grep .note.stapsdt
[29] .note.stapsdt NOTE 0000000000000000 00365b68

23] H 219 readelf = W EF t| o] H & AT = A5 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.
—bitstring)

Build ID: df924a2b08a7e89f6e11251d4602022977a£2670
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Displaying notes found at file offset

0x002d6c30 with length 0x00000144:
Description

NT_STAPSDT (SystemTap probe.

Base: 0x0000000000630ce2, Semaphore:.
NT_STAPSDT (SystemTap probe.

Base: 0x0000000000630ce2, Semaphore:.
NT_STAPSDT (SystemTap probe.

Base: 0x0000000000630ce2, Semaphore:.

NT_STAPSDT (SystemTap probe.

Base: 0x0000000000630ce2, Semaphore:.

Owner Data size
stapsdt 0x00000031
—descriptors)
Provider: python
Name: gc__start
Location: 0x00000000004371c3,
—0x00000000008d6bf6
Arguments: -4@%ebx
stapsdt 0x00000030
—descriptors)
Provider: python
Name: gc__done
Location: 0x00000000004374e1,
—0x00000000008d6b£8
Arguments: -8@%rax
stapsdt 0x00000045
—descriptors)
Provider: python
Name: function__entry
Location: 0x000000000053dbo6c,
—0x00000000008d6be8
Arguments: 8@%rbp 8@%rl2 -4Q@%eax
stapsdt 0x00000046
—descriptors)
Provider: python
Name: function__ return
Location: 0x000000000053dbasg,
—0x00000000008d6bea
Arguments: 8@%rbp 8@%rl2 -4Q@%eax
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self int indent;

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

self->trace = 1;

python$target:::function-entry

/self->trace/

{
printf ("$d\t%*s:", timestamp,
printf ("%$*s", self->indent,
printf ("$s:%s:%d\n",
self->indent++;

python$target:::function-return

basename (copyinstr (arg0)),

15, probename);

"ll)’.

copyinstr (argl), arg2);
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/self->trace/
{

self->indent—-—;

printf ("$d\t%*s:",
printf ("%*s",

timestamp,
self->indent,

15,

"ll);

probename) ;

printf ("$s:%s:%d\n", basename (copyinstr (arg0)), copyinstr(argl), arg2);
}
python$target:::function-return
/copyinstr (argl) == "start"/
{
self->trace = 0;

}
e 2L Hor 528 4 Jgych
$ sudo dtrace -g -s call_stack.d -c "python3.6 script.py"
292 old Agurh:
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
156641360563367 function-return: 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
156641360747370 function-return:call_stack.py:start:28
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probe process ("python") .mark ("function__entry") {

filename = user_string($argl);

funcname = user_string($arg?);

lineno = $arg3;

printf ("%s => %s in %$s:%d\\n",

thread_indent (1), funcname, filename, lineno);

}
probe process ("python") .mark ("function__return") {

filename

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

printf ("%s <= %s in %s:%d\\n",
thread_indent (-1), funcname, filename, lineno);
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$ stap \
show-call-hierarchy.stp \
—-c "./python test.py"

Fee o A9y

11408 python (8274
11414 python (8274

=> _ contains__ in Lib/_abcoll.py:362
=> __getitem__ in Lib/os.py:425

( )
( )
11418 python (8274) : => encode in Lib/os.py:490
11424 python(8274) : <= encode in Lib/os.py:493
11428 python(8274) <= __getitem__ in Lib/os.py:426
11433 python (8274) <= __contains__ in Lib/_abcoll.py:366
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’probe process ("python") .mark ("function__entry") { ‘

T4 ol @A) 5 o] of P Th:

’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 = Fhol A T9 A o] A FE Y 5& UEFHUTH &4 3to| A (Hlo] E T &) 4o A gk
EgA Yt
Y, g5 o5 2 E I YA AARE 8 2T HE AlFH UL sargl, $arg2, $arg3E
AHg-3ho] AN A3 of FH T
e Sargl: (const char *) ¥¥YH, user_string($argl) & AR 3lo] AT 5 5
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e Sarg2: (const char *) &4 o]& user_string(Sarg2) & A& 3to] AM AT 5
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function__return (str filename, str funcname, int lineno)
ol mpAE= function _entry ()9 Wktjolw, sho] A
(returng A U A& & S3l). = sto] A (HPOlE

O1A}+= function__entry ()2 ZHUYLh

line (str filename, str funcname, int lineno)
o]} sho] W Fo] Aaw el 3L e VT shol H =2 oA el AL B E w9l 243
FedULE CE YoM = ERA HA syt

Ol R} function__entry ()2 ZHUTh

gc_start (int generation)
ghold Az 287} 7H Al 4 Abol 22 Al W AT YT arg02 ge.collect () A H
2~ 708k M|t} (generation) ¢ Y] T}.

gc__done (long collected)
shol W AE el B 7} A A 437 Afo] 22 2 o HAFUTh argo £ 7" AA STk

import__find__load__start (str modulename)
importlib7} BE& 2 25317 Ao A} YTH arg02 BE o] YUt

WA 3.7 F7h

import__find__ load__done (str modulename, int found)
importlib®] E&E< 1 ZES= 7t 25 d Fo A} YTH arg0-& & °]5°]iL, argl

S EEOAFTHCE EEQMLZIE LR U T
WA 3.7 7}

5 SystemTap Al

SystemTap 52 A&-3F= o] -2 “El Al (tapset)” = ARS8 A YU ) SystemTap 2] 2Fo] B 7
2lo) et AIUTH A4 vhAS) A5 AR ARE S AU
| = of] 7] WSk

=& CPython 9] v] &+

/*
Provide a higher-level wrapping around the function__entry and
function_ return markers:

\*/
probe python.function.entry = process ("python") .mark ("function__entry")

{

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

frameptr = S$argd
}
probe python.function.return = process ("python") .mark ("function__return")
{

filename = user_string($argl);

funcname = user_string($arg2);

lineno = $arg3;

frameptr = $argi4

—~

o] 1} Y& SystemTap 2] tapset T & E] 2] (o] & &1, /usr/share/systemtap/tapset)°l A2 sl9, o}
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python. function.entry (str filename, str funcname, int lineno frameptr)
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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);
3

probe python.function.return
{

printf ("%s <= %s in %s:%d\n",
(

thread_indent (-1), funcname, filename, lineno);
3
e A3YEL 99 WAL A-gohe] AW %< BE CPython L= opF W28 172 AT gL,
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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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