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1 FAFE#ER

macOS [EJf# T %f DTrace 937 #%. 7¢ Linux I, [E)T @ B4 SystemTap it ABERLAY CPython, 4% 4
SystemTap B%f T H. .

7 Linux i b, & 0] Pz AR 5 a5 i

£$ yum install systemtap-sdt-devel

B

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

9X1% CPython DB (i . & --with-dtrace #IE

[checking for —-with-dtrace... yes

£ macOS |, YRA] LA TEF% & HEAT Python 17FEEIF t Python 1713 (provider) Firf@& Ly BT wT HI#REE, DA
51| 4 AT FH ) DTrace 458t

$ 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

fE Linux b, ARTT DA A A e A EAR 5 2 75 6115 note stapsdt” F 43 2CBg# SystemTap [EJfEAR L2 75
FTE.

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

WRVRE # Python FEFIH A # (i} ——enable-shared it B31H) , HIFS/E L R HE A
Fhn:

$ readelf -S libpython3.3dm.so.1.0 | grep .note.stapsdt
[29] .note.stapsdt NOTE 0000000000000000 0036568

JEEHAAL) readelf ] PAE]H JT &R} (metadata) :

$ 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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HEHEE—5)
—bitstring)

Build ID: df924a2b08a7e89f6e11251d4602022977a£2670

Displaying notes found at file offset 0x002d6c30 with length 0x00000144:
Owner Data size Description
stapsdt 0x00000031 NT_STAPSDT (SystemTap probe descriptors)
Provider: python
Name: gc__start
Location: 0x00000000004371c3, Base: 0x0000000000630ce2, Semaphore:.
—0x00000000008d6bf6
Arguments: —-4@%ebx
stapsdt 0x00000030 NT_STAPSDT (SystemTap probe descriptors)
Provider: python
Name: gc__done
Location: 0x00000000004374el, Base: 0x0000000000630ce2, Semaphore:.
—0x00000000008d6b£8
Arguments: -8@%rax
stapsdt 0x00000045 NT_STAPSDT (SystemTap probe descriptors)
Provider: python
Name: function__entry
Location: 0x000000000053db6c, Base: 0x0000000000630ce2, Semaphore:.
—0x00000000008d6be8
Arguments: 8@%rbp 8@%rl2 -4Q@%eax
stapsdt 0x00000046 NT_STAPSDT (SystemTap probe descriptors)
Provider: python
Name: function__ return
Location: 0x000000000053dba8, Base: 0x0000000000630ce2, Semaphore:.
—0x00000000008d6bea
Arguments: 8@%rbp 8@%rl2 -4Q@%eax

EATTERML S SystemTap HYRERI, A T8 U IE A NS PERCE R 2R 0555 2 PAEL ] SystemTap [EJ4< i 1]
[3E[E] hook

2 [F/RE DTrace #£$t

PAR & f3) 7~ #i DTrace [EJZA< ] [l iR 87~ Python [E1ZS (g F 0L/ [n] {5 8 g G545, 8AE 4% [E] start” (1) R 2 0 I i (B3
frBlE. Ea)EEE], 51K R E AR Ergis]

self int indent;

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

self->trace = 1;

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

python$target: ::

function-return

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

timestamp,
self->indent,

(M L—H)

15,

"ll);

probename) ;

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

self->trace = 0;
}
Al DL
[$ sudo dtrace —gq -s call_stack.d —-c "python3.6 script.py"
it 0 R AR -
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

3 [FJRE SystemTap &2

{i /] SystemTap #&A HARRE 7 VA 2 B0 I E R . & G BRI I & e M A
4N, Bt SystemTap [FIAR ] H AR Python (1R frg e/ [a] (5 5 i 465 4 -

funcname,

probe process ("python") .mark ("function__entry") {
filename = user_string($argl);
funcname = user_string($arg2);
lineno = $arg3;

printf ("$s => %s in %s:%d\\n",
thread_indent (1),

filename, lineno);
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I3
probe process ("python") .mark ("function__return") {
filename = user_string($argl);
funcname = user_string($arg2);
lineno = $arg3;
printf ("%$s <= %s in %$s:%d\\n",
thread_indent (-1), funcname, filename, lineno);
I3
AL HR I
$ stap \

show-call-hierarchy.stp \
-c "./python test.py"

AR s

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

(

(

(

=> _ _contains__ in Lib/_abcoll.py:362
=> _ getitem__ in Lib/os.py:425

=> encode in Lib/os.py:490

<= encode in Lib/os.py:493

<= _ _getitem__ in Lib/os.py:426
<= __contains__ in Lib/_abcoll.py:366

11424 python (8274
11428 python (8274
11433 python (8274

)
)
) :
) 3
)
)

HHAHYFT (column) J&
o HEABEARIIR R (CARRPEIRLAL)
o WTHATIER M A T
* 17FEH) PID

AR R EVAS A IR 1) IO/ i e o 255 4

¥APA ——enable-shared @ E ) CPython, MR #i{d & 1E libpython JLEpf s, (B FLIF S0 A% B s £
(dotted path) F5 % fx tiE — 2. BN, EE#EeHrgE—5):

[probe process ("python") .mark ("function__entry") {

JERZ i (BRI

[probe process ("python") .library ("libpython3.6dm.so0.1.0") .mark ("function__entry") {

({8 CPython 3.6 F 8 & EL AR AS )

4 TRAREREERRE

function__entry(str filename, str funcname, int lineno)
W AEL N Python pRIBA T ACBILG . B IESH 246 Python ({7 TCALAS) pRME%E .
TR, RS SRR S R B EEA, EMH Sargl. $Sarg2. Sarg3 HAFH:
e Sargl: (const char *) HHEZH, Wl user_string(Sargl) FEHL
e Sarg2 : (const char *) RRALHE, Wil user_string (Sarg2) f£EL




e Sarg3: int F§E
function__return(str filename, str funcname, int lineno)

L function__entry () M2, Frn Python BRI HIATE SR ((FEi# return diB#EFI4N) .
‘BES ¥4 Python ((Ic4HAG) pRxCE%EE.

HI#HL function__entry () FH[H

line(str filename, str funcname, int lineno)
A% AERL R 71 Python RIS BEHAT. BRI Python Sz B . EATE C B .
5|8l function__entry () fH[FE.

gc__start (int generation)

‘H Python 3228 BH 1A/ 3% A0k (garbage collection) [EIHHEFiE %S . arg0 SZ4RH 1 —1L (generation), 1l
gc.collect ().

gc__done (long collected)
H Python T3 58 MR M ERYIR A 8% . ar g0 ZIAES] P4 Bkt .
import__ find__load__start (str modulename)
£ import1ib Bl AHKEMRMAMAL LM%, arg0 EHALLHE.
Added in version 3.7.
import_ find load__done(str modulename, int found)
FEFFRY import1ib i find_and_load pRxCZ %S . arg0 A4, argl AREBALE R CIIEA
Added in version 3.7.

audit (str event, void *tuple)

WP sys.audit () 8f PySys_Audit () Kifl#. arg0 j& C FHRERWFMLZRE, argl 2I5HIT
4 (tuple) P{4:17) PyObject F5f%.

Added in version 3.8.

5 SystemTap Tapsets

{8 SystemTap $& £ 1) 53 i Jy 52 il i "tapset”: SystemTap A3 it —fifl ki Uk, & Bt 1 (B REASERE Y — L2 41K

ig e tapset {5, 2L CPython AR A E A :

/*
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 = $Sarg4

}

probe python.function.return = process ("python") .mark ("function__return")

{

filename = user_string($argl);

HEHT 1)




HEHEE—5)
funcname = user_string($arg2);
lineno = $arg3;
frameptr = Sargd
I3

TSR AR 2 205 AE SystemTap 1) tapset H(EIH (B4 /usr/share/systemtap/tapset), HiliELL4Hs
PR A m Tl (o

python. function.entry(str filename, str funcname, int lineno, frameptr)
R FER Python BRI TE RS BRAA . ‘B 81340 Python ((ocAlfs) eRxCfE%e,
python. function.return(str filename, str funcname, int lineno, frameptr)

BRI BB python . function.return i, /= Python R HITE KL R (iEH return
HHEIEAGISN) . TSN EAE Python (7TCALAS) pRxUMEEE .

6 sEfl

I SystemTap [EIA ] 11114 tapset 2CH i B4 _E 143t 3R E) Python el = ni B i &5 Y #0110 41
T HE A AR

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);

}

PAFEVA(E ) LTI tapset AR BT IEAEIES T2 CPython FEaUH YL F-ferm JE WL A, BUR B R 5t b A7)
T ARG 20 R AL CAL AT (bytecode frame):

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, funcnamne,
fn_calls[pid, filename, funcname, lineno]);
I3
delete fn_calls;
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