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2: https://github.com/namhyung/uftrace/wiki



https://uftrace.github.io/
https://github.com/namhyung/uftrace/wiki

@ uftrace 2019 2 swHER|RE

® <STAGE 3> Z2HE jjjut 1A 314
o ISl HAE 3HH 9. IDE X HE 7|2t Debugging & M E
® Git 7H& =4 Fd: local, remote repo, upstream T+ & 7|
o AA ALY MHM: J| 22Xl example &2
o JioIXoz BMslD 42 T2MEE (ftrace 2 24 Al

Ex) node.js A& BM cpython internal, MYSQL InnoDB S& 1HA

oin

® <STAGE 4> TEME BM

MO

e HO|H2| = BM S 2[$ ELF, PLT/GOT, calling convention & HiZ X|4| 0|5

Al
® uftrace T8 7|50 st AA M
o HUIKE (24 StLtol 7|2 M- QA0 HddEl= 1P 24




@ uftrace 2019 2 swHER|RE

® <STAGE 5> T2 HE0]| 7|0§5}7| (Contribution)

e H{ /2| E2/Minor feature T{X| 2| &7

o =ZMolU|sES HIZLZ Vs MuH, 2HMEY F SO sk 22l &+

O

® Pull Request HAE 3 H
o LIS =H Al commit)2 diE T2 M E0| Pull-Request E S3f 7|0f
o [IYUst T2HE ysecase O CHsH EA{ S} (wiki)

e EIXIE: https://github.com/namhyung/uftrace/wiki/uftrace-for-node



https://github.com/namhyung/uftrace/wiki/uftrace-for-node

@ uftrace 2019 2 swHER|RE

4 N [ N\ N\ N\ N\ )
1%} 27} 3%} 45%} 5} 65t

Git/Github Uftrace ZENE Z2HME ZEHEO Z2HE0|
00 Al mZeME N = £4 71 045}7] 71045}7)
=3 ]| -3

= MAH m2iel 2 AF 1 2] (MO[L HE)
» 2P0l B ME Kosslab MIE, F= 12| MY 7A| gt (=5 HE|S1} H2J)

= 220 B HOISE - github repo, https:/gitter.im/uftrace/uftrace



https://gitter.im/uftrace/uftrace

@ uftrace 2019 2 swHER|RE

o o

(%) Kosslab 67| & 7HEX} -
Linux Kernel BPF/XDP

(T) ClEg el AojlA - S5 Y

Usenix Vault 19° SE2|H MM 2HE -
Performance Analysis in Linux Storage Stack with BPF

Kong APl Gateway 7|& A& X& -
Kong: Becoming a King of APl Gateways

Sw O AE=Z 77| 7|&QS

= AZ/Z T Kosslab M E 7R}




@ uftrace

2019 2 swHER|FE

[e] 3
e

(#) LGRA MY

o

Mt dRESS 2At

= 1

1
fu

ZOIC| HAEEH IS ShA}

i |

kA
2

CppCon 2017 main program &
"Understanding the runtime behaviors of C++ programs using uftrace
tool"

CppCon 2016 ZAE M4 People's choice award =4f
CppCon 2016 lightning talk 2 &
"uftrace: A function graph tracer for C/C++ userspace programs"

. AB/ETIGHA/ MY







Introduction to uftrace



uftrace

Function for C/C++ programs
 created by Namhyung Kim

» LG Electronics open-source contribution team
* Linux kernel developer (since 2010)
e perf, ftrace, ...

* inspired by ftrace framework in the kernel
 record and replay model



Pull requests Issues Marketplace Explore

Ll namhyung / uftrace @unwatch~ 79  KuUnstar 996 Y Fork 153
<> Code Issues 62 Pull requests 19 Wiki Insights

Function (graph) tracer for user-space https://uftrace.github.io/slide/

trace function tracer

D 2,986 commits ¥ 13 branches © 13 releases 48 28 contributors 5fs GPL-2.0
Branch: master ~ New pull request Create new file =~ Upload files = Find file Clone or download ~
™ namhyung Merge pull request #575 from gy741/fix_code s« Latest commit 63f73ed 2 days ago
B8 arch mcount: Fix Unchecked Return Value in mcount_setup_trampoline() a month ago
BB check-deps build: removed stringop_truncation supression 5 days ago

Bm cmds record: fix GCC8 string truncation warning 6 days ago



README.md

build _passing

uftrace

The uftrace tool is to trace and analyze execution of a program written in C/C++. It was heavily inspired by the ftrace
framework of the Linux kernel (especially function graph tracer) and supports userspace programs. It supports various kind of
commands and filters to help analysis of the program execution and performance.

$ sudo uftrace -k a.out
[sudo] password for honggyu:
Hello World!
# DURATION TID FUNCTION
1.116 us [ 6267] | monstartup();
0.603 us [ 6267] | cxa atex1t()
[ 6267] | ma1n ) {
[ 6267] | printf() {
[ 6267] |

sys newfstat()




$ gcc -pg -o fibonacci tests/s-fibonacci.c

$ uftrace -A fib@argl -R fib@retval
# DURATION

0.633
0.480

0.546

us
us

us

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

TID
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851 ]
2851]
2851]
2851]
2851]
2851]
2851]

FUNCTION
__monstartup();
__cxa_atexit();

1;
28 /R fih X/
b/t Fib &/
} /* main */

uftrace

\

“CIC++ execution flow”



# Default == record + replay

$ uftrace -A fib@argl -R fib@retval fib

# DURATION

0.633
0.480

0.546

us
us

us

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

TID
2851]
2851]
2851]
2851 ]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851 ]
2851]
2851]
2851]
2851]
2851]
2851]

FUNCTION
__monstartup();
__cxa_atexit();

)

atoi();

uftrace

\

“CIC++ execution flow”




# Default == record + replay

$ uftrace -A fib@argl -R fib@retval
# DURATION

0.633
0.480

0.546

us
us

us

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

TID
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851 ]
2851]
2851]
2851]
2851]
2851]
2851]

FUNCTION
__monstartup();
__Cxa_atexit();

1;
28 /R fih X/
b/t Fib &/
} /* main */

uftrace

\

“CI/C++ each function

Execution time”



# Default == record + replay

$ uftrace

A fib@arg

# DURATION

0.633
0.480

0.546

us
us

us

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

TID
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]
2851]

-R fib@retval fibonacci 5
FUNCTION
__monstartup();
__cxa_atexit();
main() {
atoi();
fib(5) {
fib(4)
fib(

5: /* Tib */
X/ main 2/

uftrace

\

“Al’gumentS"

based on

Function Ca




# Default == record + replay

$ uftrace -A fib@argl -R fib@retval fibonacci 5
# DURATION TID FUNCTION
©0.633 us [ 2851] | __monstartup(); uftrace
0.480 us 2851] __cxa_atexit(); i
2851] main() {
2851] atoi();
2851]
2851]
2851]
2851]
2851]

[ I

[ I

[ I
0.546 us [ |
[ I
[ I
[ I
[ I
[ I
[ 2851] |
[ I
[ I
[ I
[ |
[ I
[ I
[ |
[ |

\

“Return values”

2851]
2851 ]
2851]
2851]
2851]
2851]
2851]
2851]

fib based on

Function Cal!

/* fib */
} /* main */




uftrace can trace User + Lib + Kernel

showing the execution flow



$ uftrace record hello
Hello OSSEU17 !!

$ uftrace replay
# DURATION

0.
o)k

4
4
8

710 us
713 us

.107 us
.046 us
.815 us

TID

[13588]
[13588]
[13588]
[13588]
[13588]
[13588]

FUNCTION

| __monstartup();
| __cxa_atexit();
| main() {

| printf();
|  fflush();
| 3 /* main */

main()

LLLL

printf()
fflush()



$ uftrace record -k hello

Hello OSSEU17 !! user space
$ uftrace replay me:1i n()

# DURATION TID FUNCTION »

1.060 us [13565] __monstartup() PN S
__Cxa _atexit(); | rf:@ fy
main() { printf()
printf() { ; fflush()

sys_newfstat(); : :

1.113 us [13565]
[13565]

[13565]

173 [13565]
.713 [13565] | } /* printf */ |
[13565]

.198 [13565]
.270 [13565]
.661 [13565]

Yl prinkEl /
fflush() {
();
R lushis 7/
3} /% main */

|
I
|
.107 [13565] | ()
|
|
|
|
|

v

__do_page_fault()
sys_write()




Depth triggey

$u
™
FUNCTION
0.811 us [ 1203] | —_monstartup();
0.509 us [ 1203] | —_Cxa_atexit();
[ 1203] | main() {

4.972 us [ 1203] | hello();
5.258 us [ 1203] | } /* main */

http://tracingsummit.org/wiki/TracingSummit2016uftrace
https://youtu.be/U3hTR6-pWu0




THE C++ CONFERENCE » BELLEVUE, WASHINGTON

HONGGYU KiM

uftrace: A function
graph tracer for
C/C++ userspace
programs

CppCon.org

$ gcec -pg test.c

$ uftrace a.out
# DURATION TID
0.531 us [21315]
0.435 us [21315]
[21315]
[21315]
[21315]
[21315]
[21315]

FUNCTION
__monstartup() ;

__cxa atexit();
main () {

bar () ;
/* foo */
} /* main */

https://cppcon.
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