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Number of samples

 Sampling tends to generate a large 
mount of data

Motivation

sampling at 1MHz

Compressing sampling 
data is imperative
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Method

 Compress sampling data is preferable
 Offline
 Online
 Lossless
 Lossy
 Depends on data itself and how we use it
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cache miss count of 
Perlbench with input set 2

sampling at 1MHz

Capture the variation with lines?



 Online linear regression
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Method
Online linear regression
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 When to create a new line?
 3σ rule

Method

3σ

3σ

create a new line

continue current line

When to create a new line
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 Test machine
 2 quadcore Xeon @ 2GHz, 8 GB memory
 Ubuntu Linux with perfmon [2]

 Test benchmarks
 SPEC CPU 2006 [3] benchmarks
 57 test instances in total

 Test event
 Last Level cache misses (Xeon L2 cache)

Experiment
Test platform
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[2] Perfmon project. http://perfmon2.sourceforge.net/
[3] SPEC CPU 2006 benchmarks. http://www.spec.org/cpu2006/



Experiment
Data reduction ratio

453.povray (3632.5)

450.soplex (6.2)
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Experiment
Regression error (MNESD)

 Maximal normalized estimated 
standard deviation (MNESD)

Maximal estimated 
standard deviation 

in the sampling

Maximal count 
value in the 
sampling

Minimal count 
value in the 
sampling

Normalization balances the differences 
among benchmarks
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Experiment
Regression error (MNESD)

436.cactusADM
998.specrand

410.bwaves 470.lbm
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Experiment
Overhead

< 1.7%
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 Summary
 Data reduction ratio > 10 typically
 Regression error (MNESD) < 0.1
 Overhead < 1.7%

 Tradeoff
 More accuracy, less compression ratio
 Picking the appropriate accuracy needed 

depends on the application

Conclusion
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