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War of the Benchmark Means: Time for a 
Truce

John Mashey



Is GM meaningful metric for in any situation?
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• We examined AM and HM earlier.

• We had examples showing GM is consistent but 

consistently wrong.

• Is GM meaningful for anything?



Workload Characterization Analysis
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• Gather info at various levels about existing workloads

• Compile list of programs known to be important

• Frequencies of execution

• Fraction of total time in the environment

• Historical trends

• Long-term effort

• Can be done by owners of large computers or

• large number of computers



SERPOP
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Sample Estimation of Relative Performance of Programs

Multi-element Benchmark Suite that is a sample of some

population of programs

An appropriate model of the populations distribution

Mean, indices of dispersion, confidence levels, goodness of fit

Identify specific codes, describe their nature

SERPOP analysis admits to uncertainty and preferably quantifies it

Enable users to selectively use relevant benchmarks only 

Eg: LFK, NAS kernels, DR CPU2, SPEC CPU suite



SERPOP
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SERPOP analysis admits to uncertainty and 

preferably quantifies it

“If a man will begin in certainties, he shall end in doubts, 

but if he will be content to begin with doubts, he shall end 

with certainties.”

– Francis Bacon, in Savage [1].



VAX 8700/8800 paper from McInnis et al
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VAX 8700/8800 paper from McInnis et al
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VAX 8700/8800 paper from McInnis et al
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Usage
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Near zero knowledge of workload

Some knowledge of workload

Good knowledge of workload

Near-perfect knowledge of workload



Assumptions for SERPOP
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Programs and inputs should be Representative

Small sample sizes should be avoided

Measurements should be repeatable

Performance ratios must vary little across inputs

Programs should be recognizable



Normal and Log-Normal Distributions
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Given a Log-Normal Distribution, do log 
transformation to convert it into Normal
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Long-tailed distributions
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• A type of heavy-tailed distribution

• A probability distribution is said to have a long 

tail if a larger share of population rests within its 

tail than would under a normal distribution.

• A long-tail distribution will arise with the inclusion 

of many values unusually far from the mean, 

which increase the magnitude of the skewness

of the distribution

http://en.wikipedia.org/wiki/Probability_distribution
http://en.wikipedia.org/wiki/Normal_distribution
http://en.wikipedia.org/wiki/Skewness
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