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Computer Systems Performance 
Analysis and Benchmarking

(

 

37-235

 

)

 

Analytic Modeling
Simulation

Measurements / Benchmarking

Lecture by: 

 

Prof. Thomas Stricker

 

Assignments/Projects:

 

Christian Kurmann

 

Textbook:

 

 

 

Raj Jain, “The Art of Computer Systems Perfor-
mance Analysis”, 1991 Wiley & Sons, New York

 

Topic of Today:

• 2

 

k-p

 

 Factorial Design

• One Factor Experiments

• Two Factor Full Factorial Design
(no replications)
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Experimental Design

 

Basic Goal:

 

• Find out which factor contributes how 
much

• Do this before and during the analysis 
and not just after the analysis.

 

Advanced Goal:

 

• if you have to reduce experiments do 
this in a clever way.

 

20.12.01 - 3 37-235 Perf.Eval.&Benchmarking © Stricker

 

Example of a 2

 

7-4

 

 design

 

Properties:

 

• Orthogonality
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Computing Effects

 

• Estimate y

• Effective repsonses y

 

j
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Example:

 

• The effect of factors A-G on variation:

37.26, 4.74, 43.40, 6.75, 0, 8.06, 0.03

• A and C explain almost everything

 

No interactions just Factors

 

• proceed if interactions are negligible

• saves lot of work
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Preparing the table

Example

 

Substitute D,E,F,G for AB, AC,BC,ABC 
and obtain 2

 

7-4

 

 design.
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Example 2

 

4-1 

 

design

Concept of cofounding

 

• Some effects overlap each other...
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Cofounding

 

D=ABC  but also  A=BCD because:

Complete list:

Alternate design:

List of cofoundings:
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Algebra of Cofounding

 

• Ring or Field stuctures with generatorsi-
milar to finite fields over GF[2].

 

Rules
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Example of a Generator:

 

Design resolution:

 

• Degree of that generator Polynomial

• Min over all cofounding expressions:  
Order of cofounded effects left plus sum 
of order cofounded effects right.
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Latex vs. troff
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One Factor Experiments

 

• More than two levels

 

Statistical model

 

• r observations [i]

• a alternatives [j]

• ra measurements [i,j]

•

 

α

 

j

 

 effects

• e

 

ij

 

 errors
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Computation of the effects:

 

20.12.01 - 15 37-235 Perf.Eval.&Benchmarking © Stricker

 

Example:

 

Results: 

 

• Average 187.7 bytes

• Effects for R, V, Z -13.3, -24.5, +37.7
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Errors
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Allocation of Variation
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Analysis of Variance (ANOVA)

 

• Significance Test

• Chi-square Test ?

• Incorporate distribution and degrees of 
freedom.
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Visual Test

 

• Are prerequistites satisfied?
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Confidence Intervals

 

Confidence Intervals for

 

•

 

α

 

j

 

is something above/below aver-
age with 95% confidence.

•

 

α

 

i

 

-

 

α

 

j

 

is a difference relevant with 95% 
confidence.

Do calculations according to receipe in 
book.
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