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What are FlameGraphs

Flame graphs are a visualization of profiled software, allowing
the most frequent code-paths to be identified quickly and
accurately

~ Brendan Gregg



What are FlameGraphs: code path

int main() { void GetBook (Book book) {
... a = GetAuthor (book) ;
GetBookList (book) ; pub = GetPublisher (book) ;

P = GetPrints (book) .toString() ;

}
printf ("%s published by %s [prints:

void GetBookList (Book book) { a,pub,p);
while (book = }
GetBook (book) ;
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What are FlameGraphs: code path

Possible call chains
main() -> GetBooksList() -> GetBook() -> GetAuthor()...
main() -> GetBooksList() -> GetBook() -> GetEditorial()...
main() -> GetBooksList() -> GetBook() -> GetPrints()...



What are FlameGraphs: profiling

Captures of metrics of some type for later aggregation.
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What are FlameGraphs: demo 101

# capture

perf record -a -g -F99 -p $(pgrep -x mysqld) -- sleep 60
# make it machine-readable

perf script > s.out

# fold it

./stackcollapse-perf.pl s.out > s.folded

# graph it

./flamegraph.pl s.folded > s.svg



Very useful

Or "Advanced usage"




Advanced usage: workflow

e Use classic Linux tools to find hot resource

o vmstat
O pidstat
O mpstat
O netstat

Identify events/probes for the subsystem
Capture filtered perf

Cleanup perf script output (if necessary)
Produce flamegraphs
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Advanced usage: vmstat
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Advanced usage: event name(s)?

Linux perf_events Event Sources

Dynamic

Tracing

uprobes

kprobes

4%

X

A4

Tracepoints syEeaTis PMCs
extd: ; sock: sched. cycles
Operating System / task: instructions
. signal: %
Applications R ] branch
// // tlm:r. L1-*
wor eue:
System Librarief / e LLC-*
System Call Interface / [4 CPU l
Interconnect
VFS Sockets 4 Scheduler / CPU
Y File Systems TCP/UDP 1
L A kmem:
A Volume Manager IP Virtual <« vmscan: Memory
Block Device Interface Ethernet 4 Memory, | writeback: Bus
Device Drivers
/' = // . ) DRAM
jbaz: / net: SE
block: scsi: skb: T
mem-load
mem-store

Software Events

cpu-clock page-faults
minor-faults
major-faults

cs migrations

sudo perf list



Advanced usage: perf record -e

perf record -a -g -F99 -e ‘context_switches' -p123 -- sleep 60
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Advanced usage: baseline w/filter

schedule_hrtimeout_range_clock
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Advanced usage: problem w/filter

schedyle
schedule_hrtimeout_range clock Is
[Schedulehrimeoutranoe I ScheduleR P futex_wait
poll_schedule_timeout futex_wait_queue_me i) do_futex I [ ha_innobase..
do_syspoll o futex_wait EEsysfutex  Jhandler:iha.
sys_poll _
e> ~ open_table
call _fastpath

—G_bepol
Vio_socket_io_wait EIGKEWEEN N El) open_tables _for_query
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Advanced usage: cleanup

perf script | ./stackcollapse-perf.pl > out.perf-folded
grep -v cpu_idle out.perf-folded > nonidle.folded
grep ext4 out.perf-folded > ext4internals.folded

egrep 'system_call.*sys_(read|write)' out.perf-folded > rw.folded

sed -E 's/\+0x[0-9]+//g' < out.perf-folded > nohexaddr.folded
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Advanced usage
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mysql_execute_command+0xffff53f64b6008f6
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handle_connection+0xffff53f64b5fc298
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clean

Advanced usage
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Advanced usage: evil delta graphs

# first flamegraph shown was produced with
./flamegraph.pl script.folded > graph.svg

# baseline; record [c]onsistent [p]alette
./flamegraph.pl --cp good.folded > good.svg

# evil delta; use recorded palette + color for delta
./flamegraph.pl --cp --color mem bad.folded > bad.svg
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Advanced usage
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evil delta
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Advanced usage
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Much perf

Or "Quick demo"




Wow

Or "Questions?"




