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We need tools of matching power to test such complex systems
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Combinatorial testing focuses on detecting interaction failures
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Combinatorial testing focuses on detecting interaction failures
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Found two new bugs...

age exists age =

Domain coverage vs. code coverage



Exponential growth problem

Test Suite
exec. time

# Combinations Test exec. time

2x2X8%8 2 256 50 + 445 ms 3.6s
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t-way combinatorial testing gives a practical way to detect

interaction failures

fieldl op.1 field2 op.2
1 age = age =
2 age = age I=
256 gender < gender <

* All 2-way interactions:

e fieldl, op.1: 2X8
e fieldl, field2: 2X2
e fieldl, op.2: 2X8
* 0p.1, field2 : 82
* 0p.1, op.2: 8x8
e field2, op.2: 2X8

132 pairs to cover!



t-way combinatorial testing gives a practical way to detect
interaction failures
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2 age = age |=
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 All 2-way interactions:

e fieldl, op.1: 2X8
e fieldl, field2: 2X2
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* op.1, op.2: 8% 8
e field2, op.2: 2X8

132 pairs to cover!



An NP-Hard problem
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Suitable for testing larger systems

Use a top-down approach



End-to-end testing with combinatorial test case generator
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End-to-end testing with combinatorial test case generator

Test oracle

1:;‘::; Executor
g Test case (XML)
CompIeX|ty RSB Actual result

Many parameters & rules
- Changing rules
- Cope with the dynamics of
the environment <
- Uniqueness constraints 13

\\

) )




End-to-end testing with a combinatorial test case generator

Test case generator

Combinatorial testing >

Test case generator
Combinatorial
Spec
Generator
Test case » Test case
assembler (XML)
Random data
generator
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Was the use of combinatorial testing effective?

A particularly interesting bug
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Tuning the test case generator

e Model

e 11 parameters (factors)
* Each 2-5 equivalence classes
* 6 constraints

* Interaction strength
* 3-way interactions

Approval 13
Denial 193

Processing 19
Total 225
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Use mixed-strength interactions for a better scenario distribution

« Model * Added more test cases covering 4-way

or 5-way interactions
e 11 parameters (factors)

* Each 2-5 equivalence classes
* 6 constraints

Approval 76
Denial 1126

Processing K
* Interaction strength Total 1289

* 3-way interactions

Approval 13 Approval 76

Denial 193 Denial 193

Processing 19 Processing R:¥

Total 225 Total 356




Conditional
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e "~ Jupyter Genie Last Checkpoint: 06/14/2018 (autosaved) Logout
File  Edit View Insert Cell  Kemel Navigate  Help Trusted |Java O
JNI | B+ % @ B 4 ¥ HRn B C »| Code BN
In [1]:  %classpath add jar ./resources/genie-1.1.0.jar
In [2]: import io.rbehjati.genie.CombinationGenerator;

import io.rbehjati.genie.model.Combination;
import io.rbehjati.genie.model.Feature;

import java.util.Arrays;
import java.util.List;
CombinationGenerator generator = new CombinationGenerator();

Feature featurel = new Feature("F1", "V1", "v2");
Feature feature2 = new Feature("F2", "V3", "v4");

http ://b u rtl e b u rt | e . n et/bo b/m at h/j e n ny- ht m I List<Combination> combinations = generator.generateCombinations(2, Arrays.asList(featurel, feature2));

System.out.println(“Total numebr of combinations: " + combinations.size());

Total numebr of combinations: 4

<dependency>
<groupId>io.github.rbehjati</groupId>
<artifactId>genie</artifactId>

<version»@.1.0</version> - | - | -
</dependency> Trh aJ n kS) !!

https://github.com/rbehjati/genie



