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We could not “catch” the issue
with a regular profile.



Flame graphs don’t have a time
dimension, so we created a
secondary visualization.
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The new visualization helped us
solve the intermittent behavior
issue (and a few others).



Plotting the profile as a heatmap
also enabled us to easily identify
patterns in them.



Single thread, once a sec.



Two threads.
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One busy-wait thread, once a sec.
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One busy-wait thread, doing less.



One busy-wait thread, every 5s.



100% CPU.



50%.



25%.
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Load increasing.



Variable load.



CPU perturbations.



CPU blocking.






It’s a simple visualization, but it
allowed us to easily troubleshoot
certain issues, and identify

interesting patterns.
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& C @& GitHub, Inc.[US] | https://github.com/Netflix/flamescope ¢ Incognito @
[E README.md Note that people should use python3 if possible a month ago i
B nfixprofile.proto feat: adding param map to proto file 16 days ago
[E) package-lock.json fix: using self value in flame graphs 4 months ago
[E) package.json task: bumping version 2 months ago
[E requirements.txt fix: missing dependencies 3 months ago
run.py Initial commit. Nuke git history for GitHub push. a year ago
[ test-requirements.txt Try updating Flask (hypothesis: flask is old and depending EOL versio. 5 months ago
[E) webpack.config.js feat: differential flame graphs 2 months ago
[E yarn.lock minor clean up by adding updateSearchQuery method 10 months ago
README.md
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But FlameScope is not a

full-fledged profiling solution ...



Wasn’t the lowest barrier of entry

for engineers



We scale our efforts by creating

easy-to-use tools



Why not have a centralized

FlameScope?
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More profilers.

Heapdumps.

Memory allocation profiles.
More variations of CPU profiles.
Off-CPU profiles.

Adding more BPF-based tools.

And a bpftrace interface.

NETFLIX



More analysis options.

e Different stack parsers

o Inverted merge

o Package/module name

o Demangle for different programming languages
e Break profiles by PID, TID and CPU

NETFLIX
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More analysis options.

e Different stack parsers

o Inverted merge

o Package/module name

o Demangle for different programming languages
e Break profiles by PID, TID and CPU

e Differential flame graphs

NETFLIX
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How to interpret differential flame
graphs

- Differential flame graph is identical to
the flame graph (has the same
shape and sample count)

It uses colors to highlight the
differences between [iZ5) and
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in the {53 flame graph;
(G frames mean more samples
in the Z3) flame graph;
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More analysis options.

Different stack parsers
o Inverted merge
o Package/module name
o Demangle for different programming languages
Break profiles by PID, TID and CPU
Differential flame graphs
Working on middle-out merge

Working on cloud-wide analysis

NETFLIX
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Takeaways.

Don’t stick with line charts and tables for everything.
Focus on lowering the barrier of entry.

Centralized profiling solution helped with discoverability.
All profiles are in the same place.

Development cycle is faster.

Automation is key to doing more.

NETFLIX



Thank you.

in Martin Spier
martinspier.io
@spiermar



