
Fun with Metrics & Statistics



Problem

• Building actual chips is extremely expensive
• Architecture simulators take a REALLY long time

to simulate
• Programs have billions and billions of instructions,

so we need to be selective on which we simulate
– How do you pick?
– How many do you need to do?

• Which programs do you choose?



SPEC 2000 CPU Benchmarks



A Benchmark for Every Purpose

• Parallel processing
– SPLASH, ParkBench, ScaLapack

• Transactions
– TPC

• Also benchmarks for
– Graphics
– File Systems
– Networks
– Web Servers
– Lots more



Metrics

• The key is choosing appropriate metrics to
compare your system

• Current important metrics:
– Performance
– Power (battery life, reliability)
– Area (~cost)
– Complexity (~time to market)

• The metrics are not yet standardized
• Even proper choice of metrics does not guarentee

meaningful results



Fun with Metrics

ISCA-quality Metrics



How to Choose a Metric

-Only BIPS3 per watt shows an optimum point that is not at the
shallowest pipeline depth



VIRAM Performance  (per MHz)



Helpful Performance Metrics
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Who remembers this assignment?



Who remembers this assignment?
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How to make a knee in the graph



20% on “Average”



Fun with outlying data points

With Rgb2cmyk Without Rgb2cmyk

Arithmetic Mean:  21.5% Arithmetic Mean:  8.3%

Geometric Mean:  16.1% Geometric Mean:  7.1%



Average & Geometric Mean
Same Thing….



Improving WaveScalar IPC
16 Cluster:

Average IPC: 33.8
Geometric: 29.75
Statistical Gain: 13.6%

Super:

Average IPC: 68.8
Geometric: 55.41
Statistical Gain: 24.2%



WaveScalar Performance
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“Adjusted” WaveScalar Performance
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