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* BE BT
o WSRO R AT REAY R
o DAIE SO RHENA: ity

f Python 3.6 BiLf, CPython RJPAfHI iR AZ (#5550 (marker) ] (HFFE] [458F (probe) ) &, W LAFEH
DTrace 5} SystemTap [EJZj4 78148, 181 HEAAHLE L R A5 2 CPython 7R IEZEHATHIHRAE .

CPython F{fiz4lfi: DTrace 37T 2 CPython ELia i) ELEAN i . AR CPython A [RIAYHREHHH A -
i CPython iR AMF, DTrace [EIAH] RE & {5 B AF s BB IR AR, A gk i



1 FAFE#ER

macOS [FJ## 1%} DTrace ()3 #% . 7F Linux I, [E7 @& #A SystemTap i ABERLHY CPython, WJHZH
SystemTap B%f T.H. .

1 Linux i b, & 0] PAZi AN 7 U5 i

[$ yum install systemtap-sdt-devel }
{$ sudo apt-get install systemtap-sdt-dev }

K% CPython MBI L E —--with-dtrace IR

[checking for ——with-dtrace... yes ]

¥ macOS |, IR LB FEFR & 14T Python 7A2[EIS1 H Python #5113 (provider) 441 T A AT HI %
&1, DAFIH W] FH % DTrace $££1:

$ 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 python18035 python3.6 dtrace_function_entry function-entry
29566 pythonl18035 python3.6 _PyEval_EvalFrameDefault function-
—return
29567 python18035 python3.6 dtrace_function_return function-—
—return
29568 python18035 python3.6 collect gc-done
29569 python18035 python3.6 collect gc-start
29570 python18035 python3.6 _PyEval_EvalFrameDefault line
29571 pythonl18035 python3.6 maybe_dtrace_line line

fE Linux b, R0 DAEB A A 0B B R 255 note.stapsdt” 1343 2K B % SystemTap [FREAZ T
SEATAE

$ readelf -S ./python | grep .note.stapsdt J

[30] .note.stapsdt NOTE 0000000000000000 00308d78

ﬁﬂ%@\a;{% Python @ﬁ./\% ﬁjﬁ (,@E}Zﬁ ——enable-shared EEES‘%LE)7 EU%%E \—?“ *t}%l:':]%ﬁ
. plan:

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

EEIBARALHY readelf 7T AR SCEH} (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 (unigque build ID.
—bitstring)

Build ID: df924a2b08a7e89f6e11251d4602022977a£2670

BHET—H



(R L —5)

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:.
—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 -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

ek & SystemTap (&I, A 18 A0AR[15 4l S 1 i A% 2 15 5 4 DAEL ] SystemTap [E1A%
18 1 Y 3E[E] hook .

2 [F)BE DTrace £t

PAF 89175 #E DTrace [EJAH] Jif A 7R Python [EJA fry i /(o] (37 5 e 45, (644 (E)start” (14 b =X I
ElieA7iBE . EMRSE], 5K eI Grgs) i -

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++;

python$target:::function-return
/self->trace/

€ & A}




self->indent-—;

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

timestamp, 15,
"");

basename (copyinstr (arg0)),

(R L —5)

probename) ;

copyinstr (argl), arg2);

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

self->trace = 0;
}
AT DA R
[$ sudo dtrace —-gq -s call_stack.d -c "python3.6 script.py"
TR R -
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 &

{1l SystemTap R A IRI 7 i i LB EVRB AT . 38 G TR 2R W W 60 B M i (AR
B, 1t SystemTap (EVAS AT Ji A #H7R Python [E1AR fr I b/ [l (3 K5 o 45 1 -

thr

filename
funcname
lineno

Sa

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

ead_indent (1),

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

{

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

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

filename, lineno);

{

user_string($argl);
user_string($arg?);

rg3;

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

€ & A}




(L —5)
thread_indent (-1), funcname, filename, lineno);

}

QST

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

N TR

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

HAAT (column) 2 :
o HEABILG AR (PARCRPEIELA)
o TTHATIE SR 24 T
* f7FEH) PID

AR R EVAR A T IR F I L/ ] 5 s g 5

SJADA ~—enable-shared @) CPython, HEiEHEALS7E libpython 3t s, (FFLIREHIH IR
% (dotted path) ST B, PIA, LIIGHIHEE 41

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

JE % e (B L

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

({8 CPython 3.6 1 B &7 B ARAS )

4 TTHMEEEE

function__entry(str filename, str funcname, int lineno)
FZEERC R Python pRUHUBIATE ZEBHIR . B ESHE4E Python ({7 JCAHAS) pRMEEE.

BEAH. FR ARSI EE A S R gt BEEAR, M sargl. Sarg2. Sarg3 %
fEHL

e Sargl: (const char *) FZE4M, A user_string (Sargl) fEHL
* Sarg2: (const char *) R\, B[] user_string($Sarg2) fF£HL
* Sarg3:int F)§E

function__return(str filename, str funcname, int lineno)

#BERCEL function__entry () M/, #F/n Python R WHITO A K (iF# return sFEH
Ah) . EAESEAE Python (f7ocAHAS) pRUEEE .

5|## function__entry () A



line(str filename, str funcname, int lineno)

% RRL R 71 Python RIS REEAT. EHIH A Python JrHr s AGZATIBE]. BATE C AL
#%.

¥l function__entry () A,

gc__start (int generation)

& Python H 345 PIiA1 % YL (garbage collection) [EIMRF %8 . arg0 2 Z4RH ) —1X (generation),
i gc.collect (),

gc__done (long collected)

 Python B 34 5¢ MBI X EA RS %S . arg0 RUEER M YIFEE .
import__ find load__start (str modulename)

1£ importlib Bt B RS Bl 5. arg0 RAUHA .

1E 3.7 B

import__find__load__done (str modulename, int found)
FEWERY importlib A find_and_load pRE % . arg0 B4, argl AEKHESTE KT
HA
1E 3.7 FABMA.

audit (str event, void *tuple)

WIFI sys.audit () 8 PySys_Audit () Kifl§#. arg0 & C FREXWF LM, argl 21
M IC4H (tuple) {11 PyObject $5EE.

e 3.8 HBIA.

5 SystemTap Tapsets

1] SystemTap & & 11 i B J7 ¥ )2 6 "tapset” s SystemTap A A —{H ek zUsE, B R 1 (EIREARGTAY — 22
B AT T

12— tapset €, /2HLHY CPython AYARIL S B 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($argl);
funcname = user_string($arg2);
lineno = $arg3;
frameptr = S$arg4
}
probe python.function.return = process ("python") .mark ("function__return")
{
filename = user_string($argl);
funcname = user_string($arg?);
lineno = $arg3;
frameptr = Sarg4

}

J

UNIR BUAE 22 2 245 AE SystemTap 1 tapset H [E]H (il /usr/share/systemtap/tapset), HIiELe%H
NP A AT R -

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

ZIR T B2 7R Python B BIATE ACBRLA . B MHESHEAE Python (FLTCALAS) pR=fE%E.




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

BB HIE L python . function. return fi% , 7/~ Python B A TE 845 (i1 return
B s WJ?I‘) EEEIEAL Python ({7 CAHAS) pRCAEEE.

el

It SystemTap [EJA i J1] LTI tapset Z€ S 7 I b 50 4L 187 4% th 1B [E) Python o 2 I [ g &5 4 174 4 091
T 4 5 L i 44 (E B A -

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);

PAR AR (5 L 1Y tapset RERALFTA IE#EE T2 CPython FExUHE AT e @i /1, BUREMA R
TR I W AR 20 R4 TCAH A (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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