Python ¥} Linux perf 3172883218

#[F) 3.13.0rc2
Guido van Rossum and the Python development team

9 A 23, 2024

Python Software Foundation
Email: docs@python.org

Contents
1 InffE] pers 53 Wi 1% 4
2 IR AEAR 5
3 How to work without frame pointers 5
#51 7
({4
Pablo Galindo

Linux A8 5-47 25 (Linux perf profiler) & —fHE R E A TR, A5 b7 EV A T P2 kL
per £ AP — ARG TH A RERAE, A DNHSMTHA U KOkt

7 Python [ RE P ] per £ /0 i) 2 S per £ (MEHCH BSUEFFIRAT A, RIH C #isg iy X
FIREHZ R . 82U Y Python bR 344 FEAIAE S 44 FEA 6 BUTE per £ HUHI

i Python 3.12 Bl , AR W DATERFIRBL R 34T, #%BI A FF Python s BIAE per £ A0 Hrae it snds .
EH A%, B A e T4 Python R0 Fidfi A (interpose) —/INELH) R S RE A5, M6 perf
map A Z K455 per £ g B UG BLAH BA B Python bR =1 i BRI E .

fH(E]

H B # perf /-Aras () S8 (4358 A Linux 9FEE 448 B, M configure @D BRI ) Bk &
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BN, 2% A FEA:

def foo(n):
result = 0
for _ in range(n):

result += 1
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return result

def bar(n):
foo (n)

def baz(n):
bar (n)

if name == "__main_ ":
baz (1000000)

FAM ] AT perf DA 9999 #EEIEHE CPU #EFE(E] (stack trace):

[$ perf record -F 9999 -g -o perf.data python my_script.py

SR AT LA perf report AT R} :

$ perf report --stdio -n —-g

# Children Self Samples Command Shared Object Symbol
2
#
91.08% 0.00% 0 python.exe python.exe [.] _start

|

—-——_start

|

-——90.71%——_ libc_start_main

Py_BytesMain

|

|-—56.88%——pymain_run_python.constprop.0

| I

|-=56.13%--_PyRun_AnyFileObject

| _PyRun_SimpleFileObject

| \

| |-=55.02%--run_mod

| \ |

| | --54.65%—-PyEval_EvalCode
|

\ _PyEval_

—EvalFrameDefault

| | \ PyObject_
—Vectorcall

| | | _PyEval_Vector

| | \ _PyEval_
—EvalFrameDefault

| | \ PyObject__
—Vectorcall

| | | _PyEval_Vector

| | | _PyEval_
—EvalFrameDefault

| | \ PyObject_

—Vectorcall
| \ _PyEval_Vector

| \ \
| \ |==51,67%=—=_

|
|
|
—PyEval_EvalFrameDefault
|




(R E—1)
| | \ \ |==11,
—52%—-_PyLong_Add

- \
| | \ \ | -
AN |-=2.97%--_PyObject_Malloc
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$ perf report --stdio -n -g

# Children Self Samples Command Shared Object Symbol
et et e e e e
#
90.58% 0.36% 1 python.exe python.exe [.] _start

|

———_start

|

—-89.86%——__libc_start_main

Py_BytesMain
|
| -=55.43%——pymain_run_python.constprop.0
| |
| |-=54.71%——_PyRun_AnyFileObject
| | _PyRun_SimpleFileObject
| I \
| | | -—53.62%——run_mod
| | \ |
| | | --53.26%—-PyEval_EvalCode
| | \ py: :<module>:/src/
—script.py
| | | _PyEval_
—EvalFrameDefault
| | | PyObject_
—Vectorcall
| | \ _PyEval_Vector
| | \ py::baz:/src/
—script.py
| | | _PyEval_
—EvalFrameDefault
| | \ PyObject_
—Vectorcall
| | \ _PyEval_Vector
| | \ py::bar:/src/
—script.py
| | \ _PyEval_
—EvalFrameDefault
| | \ PyObject__
—Vectorcall
| | \ _PyEval_Vector
| | \ py::foo:/src/
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—script.py

| I \ \

| | | |-—51.81%—_
—PyEval_EvalFrameDefault

| I \ \ |

| | \ \ |==135
—17%——_PyLong_Add

| | \ \ | -
— |-=3.26%——_PyObject_Malloc

1 AL perf SHTTIE

FEH per £ SHTSC, WDALE— IR (I S5 82 8 PYTHONPERF SUPPORT Wi /f] -X perf JEIH, {L7]
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sys BRIVIBSE R —x BRIE ., —X BEIEME ST RIS A .
Ban, R

$ PYTHONPERFSUPPORT=1 perf record -F 9999 -g -o perf.data python script.py
$ perf report -g —-i perf.data

Bian, A -x %IH:

$ perf record -F 9999 -g -o perf.data python -X perf script.py
$ perf report -g —-i perf.data

BN, AF example.py FHEF i sys API:

import sys
sys.activate_stack_trampoline ("perf")
do_profiled_stuff ()

sys.deactivate_stack_trampoline ()

non_profiled_stuff ()

IRAR:

$ perf record -F 9999 -g -o perf.data python ./example.py
$ perf report -g —-i perf.data
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3 How to work without frame pointers

If you are working with a Python interpreter that has been compiled without frame pointers, you can still use the perf
profiler, but the overhead will be a bit higher because Python needs to generate unwinding information for every Python
function call on the fly. Additionally, pe r £ will take more time to process the data because it will need to use the DWARF
debugging information to unwind the stack and this is a slow process.

To enable this mode, you can use the environment variable PYTHON_PERF_JIT_SUPPORT or the -X perf_jit
option, which will enable the JIT mode for the per f profiler.
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Due to a bug in the perf tool, only perf versions higher than v6.8 will work with the JIT mode. The fix was also
backported to the v6.7.2 version of the tool.

Note that when checking the version of the perf tool (which can be done by running perf version) you must
take into account that some distros add some custom version numbers including a — character. This means that per £
6.7-3 is not necessarily perf 6.7.3.

When using the perf JIT mode, you need an extra step before you can run perf report. You need to call the perf
inject command to inject the JIT information into the perf . data file.:

$ perf record -F 9999 -g --call-graph dwarf -o perf.data python —-Xperf_jit my_script.
=Py

$ perf inject -i perf.data —--jit —--output perf.jit.data

$ perf report -g —-i perf.jit.data
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$ PYTHON_PERF_JIT_SUPPORT=1 perf record -F 9999 -g —--call-graph dwarf -o perf.data.
—python my_script.py

$ perf inject -i perf.data —--jit —--output perf.jit.data

$ perf report -g —-i perf.jit.data

perf inject —--jit command willread perf .data, automatically pick up the perf dump file that Python creates
(in /tmp/perf-$PID.dump), and then create perf. jit .data which merges all the JIT information together. It
should also create a lot of jitted-XXXX-N. so files in the current directory which are ELF images for all the JIT
trampolines that were created by Python.
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Notice that when using ——call-graph dwarf the perf tool will take snapshots of the stack of the process
being profiled and save the information in the perf . data file. By default the size of the stack dump is 8192 bytes
but the user can change the size by passing the size after comma like ~——call-graph dwarf, 4096. The size
of the stack dump is important because if the size is too small perf will not be able to unwind the stack and the
output will be incomplete. On the other hand, if the size is too big, then per £ won't be able to sample the process as
frequently as it would like as the overhead will be higher.
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