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The overall approach of U-Testing has several steps.
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Test Interfaces of the Geo Sports system and testinfrastructure
are captured as a set of class diagrams.
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Expected behaviourof Geo Sportsis modelled as a Belief State
Machine.
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Test configuration is modelled as an object diagram.

Quuppa INTE: SUT

+ ownedDevicl I+ ownedDevices
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+ rssilocator + rssilocator

locatorl : Locator
id = b4994¢8bc090
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Automation of test executionis supported bytestAPIs
implementedas RESTAPIs.
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Integrating MBT, uncertainty theory, and multi-
objective search

Test Case
Generation

- All Simple Path

- All Paths with
Fixed Max. Length

simula

®

(NSGA-II).

Test Case

Minimization »

Uncertainty Related Objectives
(Uncertainty theory)

- Max. the number of uncertainties

- Max. the number of unigue uncertainties

- Max. the subjective confidence (uncertainty

measure)

- Max. the uncertainty space

- Min. the number of test cases
- Max. the transition coverage

Test Case
Execution

- Mutation Testing

- Real Case Study
Execution with
introduced
indeterminacy Source




All strategies are evaluated in terms of cost,
effectiveness, and efficiency.

Test Case Test Case Test Case
Generation Minimization Execution
Mutation Efficiency  Efficiency
. O/ AR
#TC #Mln' TC /°M|n' sC°re mutation score . # of mutants killed
time for executing test cases
[0} APL 2 - 8.9% o ’
§
- #Uncertainty 490 60% 100% 2.5 0.06
(V)
Y i (o) (o] . .
‘?’ APML 1253 Uncertainty Space 136 80% 98% 8.8 0.22
Uncertainty Measure 490 60% 100% 2.5 0.06
Unique Uncertainties 109 21% 100% 11.2 0.27
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GeoSports

We apply the best strategyto test the real case
study in terms of discovering uncertainties.

Test Ca_se Test Case Test Case
Generation Minimization Execution
_ n: Observed New
#TC | #Mln.TC /0M|n. Uncertainty Uncertainty
APML 2085  -naue 336 83.9% 08 18

Uncertainties

 Test infrastructures have been built, which
enable the introduction of known
indeterminacy sources.

— Signal Shielding box and Far From Locator
- Unknown indeterminacy sources
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