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Prediction Profiler

Visually explore the relationships between multiple factors and responses

Set of univariate plots for each factor that show predicted response(s) for
settings of the factors

Interact with plots to change factor values
Often used in conjunction with desirability function
“Maximize desirability” is a very important feature



Prediction Profiler
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Prediction Profiler




Prediction Profiler
-Response goal (related to desirability) to maximize response

Prediction Profiler
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Disallowed Combinations

* Boolean expression that evaluates to true if a given design point is not in the
design space and false for a design point that is in the design space.

 Typically used to create a design with no disallowed combinations (i.e., only
design points in the allowable region)

Examples:
-A*B>05|A*B<-0.5
- A = “old machine” & B = “new part”

- outside of a polygon




Disallowed Combinations

* 5 responses, Y1-Y5

* 3-level Categorical X1 & X2

* Disallowed Combination
X1="1" & X2 ="“L1"
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Our Task

Test the prediction profiler with disallowed
combinations



Team

* Developers and test engineers with different backgrounds: advanced
degrees in statistics, computer science, operations research, and
bioinformatics

* This team had been investigating “maximize desirability”
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What is software testing?
Our Adopted Definition

“Testing is the process of executing a program with
the intent of finding errors.”

G. Myers, The Art of Software Testing, Wiley, 1979



Our Challenge

* How to determine appropriate coverage of all possible uses of the
feature?

* How to determine the appropriate “oracle” for comparing and
evaluating test results?



Where are the bugs?

“Bugs lurk in corners and congregate at boundaries.”

B. Beizer, Software Testing Techniques, Van Nostrand Reinhold, 1983



Our Testing Approach
Combinatorial Testing via Covering Arrays
* Use of covering arrays so that for a system with m inputs, a strength t

covering array ensures that all possible combinations for any set of t
inputs will occur at least once in the suite of test cases

* Why Covering Arrays?
— Cost-efficient
— Selection problem — what to test
— Enable finding of failures due to interactions between multiple factors

— Disciplined approach to testing vs. “let’s just test more”
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Data Pedigree

* What do you do with limited data sets?
* Need to anticipate how they might be used
* Our Solution:

— Combine data set generation and test case selection using combinatorial testing
— Consider both test case selection and data set generation factors

* Data set generation — 15 inputs

e Test case selection — 3 inputs



Factors and Levels

Table 1 Factors and selected levels.
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Test Suite

o 24 %32 x4x28 %23 =1179,648 possible test cases

* Strength 2 covering array has all pairwise combinations covered in 13
runs

* All 8 combinations of the 3 profiler options are covered



One Test Case from Test Suite

-1.484511
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Some Aspects of the Profiler to Test

Does the profiler display the constrained region correctly?
Does the profiler only profile allowable regions?
Do the various profiler options work as expected?

Does the profiler exhibit a lag in profiling when the user interacts with
its controls?

Does maximizing desirability find the optimum in the constrained
space?



Sequential Nature of Testing

* Nightly unit test suite
* Revisit oracles
* Augmentation to improve coverage



Summary

* Challenges of validating statistical software
— Deriving oracles is difficult
— Lack of data sets

* Combinatorial testing effective and efficient
* Combined both data set generation and profiler features as factors



Thank youl!
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