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1 FAFEER

macOS [EJ# | $#f DTrace 1J3¢#% . & Linux |, [E)7# &4 SystemTap #i AFERCH CPython, WAZHZ#E
SystemTap A #§ T. E..

e Linux 78 |, 52 LB DN F A se:

[S yum install systemtap-sdt-devel }
o2
[$ sudo apt-get install systemtap-sdt-dev J

IR1R CPython B HELE --with-dtrace ¥EIE:

[checking for —--with-dtrace... yes }

7E macOS |-, {RAILAIBIBAEL% 5 4T Python FTREEIF th Python #£7fi# (provider) Firdi fit i By nf 4K
&, PAZIH AT %) DTrace 458t

$ python3.6 —-gq &
$ sudo dtrace -1 -P python$! # E, 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 pythonl18035 python3.6 _PyEval_ EvalFrameDefault line
29571 pythonl18035 python3.6 maybe_dtrace_line line

FF Linux _F, /R0 DAE A H i 2 B = P 25657 note.stapsdt” #1543 e B 7% SystemTap [FIAEFERT
enyms
T

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

WERARE ¥ Python # #EIIE e sUf ({f/f] —enable-shared BN ) , HIIFRE AL S ph s U h A
. B

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

R EIBARALHY readelf AT DARIH TCEH} (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 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)

BE T
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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: 0x00000000008d6bf8
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 -4@%eax

stapsdt 0x00000046 NT_STAPSDT (SystemTap probe descriptors)
Provider: python
Name: function_ return
Location: 0x000000000053dba8, Base: 0x0000000000630ce2, Semaphore: 0x00000000008d6bea
Arguments: 8Q@%rbp 8@%rl2 -4@%eax

e R A SystemTap F &R, A 18 QAR5 4l S M e s - i) A% 2 15 5 4 PAE] i} SystemTap [E1A%
18 1 Y3 [E] hook .

2 [FJ#& DTrace ¥R $t

PAF #5175 #E DTrace [EJA 7] i A 7R Python [EJA (g0 nu/ ] (31 fe 45 4, REAE44 (B start” (1 6 =X Iy
EiefriBE. EEEE, 51AR & IE R g -

self int indent;

pythonS$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++;
}

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 -g -s call_stack.d -c "python3.6 script.py"

TR AR s

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 &35

S 2 = A e
{1 i SystemTap B A IRRE 7 v 2 B G EIRBARC . 18 & TR 2RI R I A0 B e M e AR 48
B4, SystemTap [FIA< ] i 74875 Python [E1AS (1 ny /[l {6 BE5 g 465 4 -
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), funcname, filename, lineno);
}
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);
}
A PATE BRI -
$ stap \
show-call-hierarchy.stp \
-c "./python test.py"
S A0 s
11408 python (8274) : => __ _contains__ in Lib/_abcoll.py:362
11414 python(8274): => _ getitem__ in Lib/os.py:425
11418 python(8274) : => encode in Lib/os.py:490
11424 python (8274) : <= encode in Lib/os.py:493
(N —5)
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11428 python(8274): <= _ _getitem__ in Lib/os.py:426

11433 python (8274) : <= __contains__ in Lib/_abcoll.py:366
4= =

HARYFT (column) S

o« HEABIIG AR (PARRPIEELA)
o ATRUATIE SR 24 e
« f7#2f PID

AR R EV AR A BRG0P L/ o] e i 265 1

#JRPA ——enable-shared @ E ¥ CPython, FERt#EL{1E libpython 3L =zpf =0y, [E)ELERSH BB AL
(dotted path) F2 e BiE—R. Hlan, LI+ E—:

[probe process ("python") .mark ("function__entry") { ]
JE R i (BRI
[probe process ("python") .library ("libpython3.6dm.so.1.0") .mark ("function__entry") { ]

({E3 CPython 3.6 1[4 £ 7 & A% )

4 TRAMEREERRE

function__entry(str filename, str funcname, int lineno)
P IEEEC 3R Python pRCHUMIATE AEBRA . B 8B4l Python ({7 CALMS) pR=CE%EE.

WERL R, HNZ s SR B | MR gt B EIEA, WEMH sargl. sarg2. Sarg3 AT
Hi:

e Sargl: (const char *) %%%ﬁ% ﬂ@ﬁﬁ user_string($argl) Z’?EX
e Sarg2 : (const char *) RN FE, A {#i [ user_string ($arg2) fEHL
e Sarg3: int F|§E

function__ return(str filename, str funcname, int lineno)

FZAEEIEL function__entry () AL, /8 Python lRENHATE AR (B8 return BUBRBIAN) .
CAES 4L Python (i oCALAs) pR=CfE%E.

S|#Ei function__entry () FH[E

line (str filename, str funcname, int lineno)

% BRRC R —71) Python RIVHEEAT. EAHE G Python /M4 as OB TIBE]. EATE C sxX(EE
.

5| #EL function__entry () FH[A].

gc__start (int generation)

W Python B %25 BH 4G4 3% A1 i (garbage collection) [ %8 . arg0 ZE 37— (generation),
0 gc.collect ()

gc__done (long collected)

& Python LR 58 UAR M (ESYI R 58 . arg0 RUCERBIM Y IF B .
import_ find_ load__start (str modulename)

TE importlib Bl A R EMRARALZ NIl . argo RMHA.

e 3.7 A



import_ find_ load__done(str modulename, int found)

FEWERY importlib Ky find_and_load pRUE B %S, arg0 BRI, argl {UHEBA LR B TN E
Ao

TE 3.7 ABTMA.

audit (str event, wvoid *tuple)

HIENY sys.audit () B PySys_Audit () Wfil§%E. arg0 & C FHERMHFLLME, argl Z481H7T
4 (tuple) {4 Pyobiect $515,

1E 3.8 iBIA.

5 SystemTap Tapsets

i) SystemTap K& £ 5 B 77 Y2 B2 ] "tapset”: SystemTap F1 A — i ok xUJ, EREM T FIREATRT Y — L4
B AT Mo

g el tapset fiF 52, J&HLjA CPython (1) 43 S B A -

/%

RAE—HEFHM . & function entry o function return 1230 W& % :
N/

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

{

filename = user_string($argl);
funcname = user_string($arg2);
lineno = $arg3;

frameptr = $arg4
}

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

{

filename = user_string($argl);
funcname = user_string($arg2);
lineno = $arg3;

frameptr = S$arg4
}

VIESI eSS =n e N SystemTap 7 tapset H B (f5lN /usr/share/systemtap/tapset), HligL8%H4b
A4 T P ol -

python. function.entry(str filename, str funcname, int lineno, frameptr)
Z IR Python pRXHATE KERIG . B HESH AL Python (f7CALAG) pRxUEEE .

python. function.return(str filename, str funcname, int lineno, frameptr)

B A HIBEEL python. function.return M, /)8 Python I MMATE K4 W (HB# return
EIE s ikt Jﬁl‘) EAESH 4L Python ((CHLAS) oR=EHE .

el

Jﬂz SystemTap [F14< 1 Fi]_E-JHT 4 tapset 245 i B3t $¢ 46 L1 4t 64938 () Python R X0 L 55 i 55 6 1) FE191
s ki 4 DB AL

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

}

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

PAREIAS ] _EIHI 1 tapset A4 LT IEAE#4 T2 CPython FsXHG 11T -T-fie o A /. DR B R g v
B BOE AR 20 8 AL7CALIEIE (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, funcname,
fn_calls[pid, filename, funcname, linenol]);
}
delete fn_calls;
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