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Bj Rollison
Principal Test Architect

After this workshop you should be able to:

Create effective models to test n-wise 
combinations of interdependent parameters

Adequately identify input variable equivalent 
partitions to avoid hard -coded inputs

Apply the combinatorial testing technique in  
the appropriate context
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Road Map

Lesson 1: Combinatorial testing overview

Scoping the problem

Identifying when to use a combinatorial test approach

Coverage array basics

Lesson 2: Defining input parameters and modeling inputs

Lesson 3: Verifying output

Lesson 4: Increasing coverage of highly probable values

Lesson 5: Testing complex interactions

Lesson 6: Empirical evaluation

Design extremely small subset of tests
from all possibilities

Evaluate important attributes and 
capabilities of the application under test

Identify issues and other potential risks

Provide accurate information for informed 
risk-assessment

Within a limited amount of time

Provide a high degree of confidence for 
the entire team
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Parameters with multiple interdependent 
variables 
are likely to cause bugs!

Testing problem...

24 parameters

2 ð5 variable states
per parameter

> 500,000,000,000 

1 test/ms > 3300 years

So, how would you choose the tests?

Functional testing technique

Analyzes parameter interaction

Systematically produced subset of variable 
combinations from all possible combinations 

Mathematical approach 

historical failure indicators, and

empirical fault models

Helps reduce overall risk by

High defect detection effectiveness

High levels of structural coverage
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Combinatorial 
fault model does not
apply if parameters are 
independent

Mathematical formulas

Sequential operations

Ordered inputs

Testing the combinations of variable 
states when :

Parameters are directly 
interdependent

Parameters are 
semi-coupled

Parameter input is 
unordered
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Coverage arrays (CA)

Every variable combination 
for each n-wise parameter

Multiple pair combinations 

Minimizes redundancy

Test 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Bold yes yes yes yes no no no yes no no yes yes no yes no no

Italic no yes yes yes yes yes yes yes no no no no no no yes no

Underline no no yes yes no yes yes no yes yes yes yes no no no no

Strikethrough no no no yes no no yes yes no yes no yes yes yes yes no

òAll models are wrong ;
some models are usefuló ðG. Box

The output is based on a model of the input 
parameters and variables

The less you know about the feature, or if 
you limit your model the greater the 
probability of false positives
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Road Map

Lesson 1: Combinatorial testing overview

Lesson 2: Defining input parameters and modeling inputs

Identifying input parameters

Modeling input variables

Lesson 3: Verifying output

Lesson 4: Increasing coverage of highly probable values

Lesson 5: Testing complex interactions

Lesson 6: Empirical evaluation

Analysis & feature

decomposition

Model parameter

variables

Combinatorial

Tool

Validate

Output
Modify model

Test

Re-validate

Output

REMEMBER: The output of the tool is

based on the testerõsinput...itõs only a tool!

Seeded Input
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Interdependent parameters that affect a 
common output condition or state

Fonts

Styles 

Colors (Black, white, red, green, blue, yellow)

Size Range (1 ð1638, including half sizes)

Effects

Total # of combinations 1,256,832

Abstract behavior/functionality

Create equivalent partitions of similar inputs 

Avoid hard-coding variables in a range

1 - 9 1.5 ð9.5 10 - 18 10.5 ð18.5 19 ð72 19.5 ð72.5 73 ð1638 73.5 ð1637.5
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Road Map

Lesson 1: Combinatorial testing overview

Lesson 2: Defining input parameters and modeling inputs

Lesson 3: Verifying output

Refine model file

Rules for mutually exclusive constraints

Alias equivalent values

Lesson 4: Increasing coverage of highly probable values

Lesson 5: Testing complex interactions

Lesson 6: Empirical evaluation

Always check output:

Failure indicators

Customer 
configurations

Mutually exclusive 
combinations

BrushScriptonly Italic 
and Bold/Italic

MontypeCorsive only 
None, Bold/Italic
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Modify the model;
not the output!

Constrain invalid 
combination

Alias equivalent values

Course Road Map

Lesson 1: Combinatorial testing overview

Lesson 2: Defining input parameters and modeling inputs

Lesson 3: Verifying output

Lesson 4: Increasing coverage of highly probable values

Weighting variables

Seeded input file

Lesson 5: Testing complex interactions

Lesson 6: Empirical evaluation



9/29/2010

© 2009 Microsoft Corporation. All rights reserved. Microsoft, Windows, Windows Vista and other product names are or may be registered trademarks and/or trademarks in the U.S. and/or other countries.

The information herein is for informational purposes only and represents the current view of Microsoft Corporation as of the date of this presentation.  Because Microsoft must respond to changing market conditions, 

it should not be interpreted to be a commitment on the part of Microsoft, and Microsoft cannot guarantee the accuracy of any information provided after the date of this presentation.  

MICROSOFT MAKES NO WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, AS TO THE INFORMATION IN THIS PRESENTATION. 10

Weighting ð
increases probability
of variable use, but
does not quarantee
increased use

Important values

Customer
configurations

Historical failures
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Road Map

Lesson 1: Combinatorial testing overview

Lesson 2: Defining input parameters and modeling inputs

Lesson 3: Verifying output

Lesson 4: Increasing coverage of highly probable values

Lesson 5: Improve coverage of complex interactions

Sub-models

Output set variants & increasing order

Negative variables

Lesson 6: Empirical evaluation

Groups parameters

Each groups gets own 
combinatory orders

Increases thoroughness
Number of tests 

increased from 

49 to 128


