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About Linaro
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Compilers, debuggers, emulation, profiling, trace

Upstream first, then backport

GCC, GDB, QEMU,
perf, valgrind, ltrace
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A selection of improvements

Vectoriser
Thumb-2 support in libraries

Cross-debug support
Cortex-A9 model in QEMU
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Methods

Open, accessible group

Bug process with timing
Open planning
Auto builder

Merge requests
Verification

Performance testing
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Why benchmark?
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Issues are

Relevance
Accuracy

Repeatability
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Picking relevant benchmarks:

Profile
Workload
Features

We use SPEC 2000 and EEMBC

We'd like shareable benchmarks
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Test Platform

Build / test / benchmark  via Linux / web / commodity hardware
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Measuring
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Realtime timers

See 'man clock_gettime'
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<comparison of different timers>

See https://wiki.linaro.org/WorkingGroups/ToolChain/Benchmarks/TimerAccuracy

https://wiki.linaro.org/WorkingGroups/ToolChain/Benchmarks/TimerAccuracy
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External influences
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Idle

CPU load

Network load
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Other features to be wary of

scheduler
governor

cpuidle, power management, thermal limiting
SMP

bugs, like core lockdown
NEON startup

See “Understanding the Linux Kernel” ch10:
http://oreilly.com/catalog/linuxkernel/chapter/ch10.html

http://oreilly.com/catalog/linuxkernel/chapter/ch10.html
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Dispersion across boards
...and across tests
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Putting things together and running

We use:
timer built into the app

run five times
collect everything

post process
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Statistics
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Standard deviation
Dispersion / coefficient of variance

t-scores
t-test
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t=
X̄ 1− X̄ 2

√ s1
2

N 1

+
s2
2

N 2

See http://en.wikipedia.org/wiki/Welch%27s_t_test

http://en.wikipedia.org/wiki/Welch%27s_t_test
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Compiler Mean Std CV
gcc-4.6.2 1.00 134u 134u
gcc-linaro-4.6-2011.11 4.25 5035u 1178u

t = 30,300
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Closer example:
Effect of modulo scheduling (SMS)
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Variant Mean Std CV
Plain 1.00 320u 320u
With SMS 1.01 430u 426u

t = 118
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Variant Mean Std CV
Plain 1.00 320u 320u
With vectoriser 1.001 404u 404u

t = 8.27 - significant
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Our tools

perf
difftest
betters

tabulate
Python

LibreOffice!

Other statistical tools like scipy.stat, R, Judge, and 
ministat
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http://help.libreoffice.org/Calc/Applying_AutoFilter

http://help.libreoffice.org/Calc/Applying_AutoFilter
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Digging deeper: using perf
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Example perf output

<how it helps us>
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Future

Open benchmarks
Scientific benchmarks

Locking down the environment
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Future: System level trace
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STM

ETB

Trace pod

Visualisation

printk()

kprobes

Kernel

stdout

LTTng?

Userspace

Bus counters

Hardware
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www.linaro.org / wiki.linaro.org

people.linaro.org/~michaelh/presentations

http://www.linaro.org/
http://wiki.linaro.org/
http://people.linaro.org/~michaelh/presentations
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