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gbooboboobboobooboubooboobo
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ftrace (1 (0 [

O0O00OCO00DOOO000O00DOO0n ftraceddDn
(uevent,kprobe) 0 0 00O 00000 O0OODOOOOODO
gbobboooobbboogbobbooooboobn
gobobooooobobooooobon
gboboboboobboobooboobooboobg
gbbbuoooobbbooobboboodobboab
gbobbooooobobbooobbobodabooboboo
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gobboooobbobboooobbooooooboobooboo
gobbodddreotbdggn

# cd /sys/kernel/debug/tracing
# echo function > current_tracer
# head -15 trace [

ooooao

# cat trace_pipe




dobooouoobouoouogouoooon

gdod
# tracer: function
#
# entries-in-buffer/entries-written: 205013/84652723  #P:4
#
# _———---=> irgs-off
# => need-resched
# | / _--—=> hardirq/softirq
# || / _-—=> preempt-depth
# [/ delay
# TASK-PID CPU# ||| TIMESTAMP FUNCTION
# [ | 111
ksoftirqd/2-18 [002] ..s. 34273.981969: _raw_read_lock_bh
<-ppp_input
ksoftirqd/2-18 [002] ..s. 34273.981969: _raw_spin_lock_bh
<-ppp_input
ksoftirqd/2-18 [002] ..s. 34273.981969: ppp_receive_frame
<-ppp_input
ksoftirqd/2-18 [002] ..s. 34273.981969: ppp_receive_nonmp_frame
<-ppp_input

00000000000000000000 O0O0<-Xxxx0O XXxXxO0O0O0O0O000
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gobobooooobbooodobboboooooobooo
goggobboooooboooooboboooooboo
ooo

O00o0ooooooon
# echo nop > current_tracer
schedule 00 00O0OO0OO0OOOO
# echo schedule > set_ftrace_filter
oooooon
# echo function > current_tracer
# head -15 trace [
goooao
# cat trace_pipe

Oo0boobobodbOtracingonOO0O0O0O00 100
gbbuoggbbuogobbouobbobbbddl nop
goboboooooboon
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ooo

# tracer: function

#

# entries-in-buffer/entries-written: 205173/1017318 #P:4

#

# - => irqgs-off

# —-=> need-resched

# | / _---=> hardirq/softirq

# || / _--=> preempt-depth

# 1/ delay

# TASK-PID CPU# ||| TIMESTAMP FUNCTION

# (I | 111
000 0<idle>-0 [001] .N.. 35985.931338: schedule
00000000000 000000D0ODO<-schedule_preempt_disabled
O threaded-m1-30937 [001] .... 35985.931365: schedule
00000000000000<-schedule_hrtimeout_range_clock.part.23

oooo <idle>-0 [001] .N.. 35985.935088: schedule
0000000000000 0O<-schedule_preempt_disabled

O kworker/1:1-30635 [001] .... 35985.935118: schedule
000000000000 00<-worker_thread

0000 <idle>-0 [001] .N.. 35985.937301: schedule

00000000000 000<-schedule_preempt_disabled

00000000O0OOCO00000000O00 OO0O0<-XXxO XxO0OoOooooo
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gboboboooooboobooobbobooodgoooo
goggobboooobbooooopbooooboon
god

O00o0ooooooon
# echo nop > current_tracer
schedule 00 00O0O0O0OOOO
# echo schedule > set_ftrace_filter
oooooon
# echo function > current_tracer
# head -15 trace [
goooao
# cat trace_pipe




00000000000 00OO0Ooooon)

0oo:
e setftracefilter 1D OO OO ODOODOOOOOODO

gooo

@ echo ’xlock*’ > set_ftrace_filter

o echo ’ppp*’ > set_ftrace_filter
00000000000 =x*lockxd lockODOOOOOOO
0000000000 0000D0O0pppx00 0O
ppp000000O0DDOOO0OODOOOODOOO

e JO0OD0ODDDDOODODODOOOOOOOOOO
set_ftrace_notrace OO OOOOOOOOODOO
goooogooooonodg



00000000000 00OO0Ooooon)

O00Osetftracefiter DO OO0 O OOOOO

# 1v available_filter_functions
run_init_process
try_to_run_init_process
do_one_initcall
match_dev_by_uuid

name_to_dev_t

rootfs_mount
...0o@ooooag...
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gobobooooobbobogo

# echo nop > current_tracer
oooobooooon
# echo > set_ftrace_filter
# echo do_sys_open > set_graph_function
# echo function_graph > current_tracer
# head -15 trace [

goooon
# tail -f trace




dobooouoobouoouogouoooon

ggd
# tracer: function_graph
#
# CPU DURATION FUNCTION CALLS
# | | | | | | |
2) do_sys_open() {
2) getname() {
2) getname_flags() {
2) kmem_cache_alloc() {

|
|
|
|
2) 0.151 us | _cond_resched();
2) 1.725 us |
| __do_page_fault() {
| down_read_trylock();
| _cond_resched() ;
| find_vma() {
| vmacache_find () ;

2) 0.194 us
2)  0.090 us

2) 0.191 us
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e lOUUIUODLDLDOOLUULDDLDLObOOULUOLLDDOO
(irgsoff) 0 0 0 O O O O Debian 0 O 0 O linux-image
ggoooboboobbuooooogooy
lv /boot/config-‘uname -r‘00 00000 linux
gooooobobbbooooboooon
# CONFIG_IRQSOFF_TRACER is not set 10
# CONFIG_SCHED_TRACER is not setU U0 OON
gog

e JOODODDODODODODODNOONO available_tracers OO
O000ooooooooooooon
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gbobobooodgoboobooobbobodgdoooo
gooowNOOoOogobooo

@ Ftrace: The hidden light switch
https://lwn.net/Articles/608497/

@ Debugging the kernel using Ftrace
https://lwn.net/Articles/365835/
https://lwn.net/Articles/366796/

@ Secrets of the Ftrace function tracer
https://lwn.net/Articles/370423/
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0000000 DOOoOooODOOo0oDbOOooDbOoboboooon
UOO0D0OOuprobe_events O OO UOOOOODOOOON
oboobooboobooobouooboobooboobo
0000000000 O00b0oobOooibOl perf-tool O
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000 0O O Debian unstable 0 0 O O O perf-tool O 00 0 0O O
0000000 0O0oOoOoOooooog20150 10000

upstream 0 0000000 O0OUSDT probe0 000000
0000000000 MWO00000000upstream 00

0000000000 0bO0obO0obOoooboobgoon
OO00D0DO00O00D000O0DO0DOO0oOoOoo8oo0

Ybug report 000 OO0O0 OO
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gobobooogn

$ git clone https://github.com/brendangregg/perf-topls.git
$ cd perf-tools/bin
$ su root

#
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OO000O0ODebianunstable D0 00000 OO0O0OOlbcO

QopenUUUOUOODOOUOOOODLDDOUOOOOLDODOO
gobo

# ./uprobe ’p:/1ib/x86_64-1linux-gnu/libc-2.21.s0:0pen
+0(%di) :string’

gkrellm-2283 [001] d... 32718.873326: open:
00O00O0O0ODO00O0O (0x7£5543ecf640) argl="/proc/loadavg"
gkrellm-2283 [001] d... 32718.969105: open:
00000000000 (0x7£5543ecf640) argl="/proc/loadavg"
gkrellm-2283 [001] d... 32719.064968: open:

00O00O0O0ODO00O0O (0x7£5543ecf640) argl="/proc/loadavg"
....00...

obooobOoooooobooooon
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uprcbe 0O 00000 O0OOOOOOONNuxOODOO
Documentation/trace/uprobetracer.txt U0 OO0 OO
Oo0Oo

Oo0O00ooOoOooo
/1ib/x86_64-1linux-gnu/libc-2.21.s0 U 0 O O O open
OooooooobooobobOooobooobooooooo
oobooboocpPubnD didbDonooooooboboooonog
0000000000000 00002000000000
Oo0OoooOoo

2AMD64 0000000000000 D0edi0000000O0OO0O
Odid0pooooooono
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uprobe 00 000D OOOOOODOOOOO /var/log/00
ddddUbopenO00O0O0O0OOO0OOOOOODODO
gooooo

# ./uprobe ’p:/1ib/x86_64—linux-gnu/1ibc-2.21.so:opeL
0 file=+0(%di):string’ ’file ~ /var/log/*’

goooon
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linux 3000000000000 ftraced kprobe D O OO
000000000000 000000bOO0bOOoood
kprobe 000D O000OODOOOOOODOOODOODDO kprobe
000000000000 bOO0o0obOoOoboobon
O000DO00O00D000 perf-toolDJOODOOO0O
kprobe DO O OO OOOO
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goooog

# ./kprobe ’p:myopen do_sys_open

0000 filename=+0(%si):string’

gkrellm-2283 [000] d... 511.849329: myopen:

0 (do_sys_open+0x0/0x220) filename="/proc/loadavg"
gkrellm-2283 [000] d... 511.945166: myopen:

O (do_sys_open+0x0/0x220) filename="/proc/loadavg"
gkrellm-2283 [000] d. 512.040938: myopen:

O (do_sys_ 0pen+0x0/0x220) filename="/proc/loadavg"

.oo.
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