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U-Test is a EU-funded H2020 project
(2015 Jan. – 2017 Dec.)
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TESTING CYBER-PHYSICAL SYSTEMS UNDER 
UNCERTAINTY
Website: http://www.u-test.eu
Overall Funding: 3.71 Million Euros
Duration: 2015 to 2018
# Partners: 9

We are going beyond the scope of this project and establishing 
a long-term, industry-oriented research foundation towards this 
direction.



Two industrial CPS
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Automated Warehouse (AW) 
ULMA Handling Systems, Spain

Geo Sports (GS)
Future Position X (FPX), Sweden 

http://www.u-test.eu/use-cases/



U-Model U-RUCM
Uncertainty 
Modeling 
Framework

U-Evolve U-Testing

U-RUCM is an extension to RUCM for specifying 
uncertainties as part of system requirements.
Conceptual model RUCM (Req. Spe.) Test Ready Models in UML Class Diagrams and State Machines



The U-Model takes a subjective
approach to represent uncertainty.
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Man Zhang, Bran Selic, Shaukat Ali, Tao Yue, Oscar Okariz and Roland Norgren, Understanding Uncertainty in Cyber-
Physical Systems: A Conceptual Model, 12th European Conference on Modelling Foundations and Applications (ECMFA), 
2016. https://www.simula.no/file/u-modeltrfinalpdf/download



U-MODEL – BELIEF MODEL
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The Uncertainty Model Expands On Uncertainty
From Several Different Viewpoints And 
Introduces Related Abstractions. 
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The Purpose Of The Measure Model Is To Give A 
High-level Introduction Of Commonly Known 
Uncertainty Measures.

8

Measure

Probability Ambiguity Vagueness

Fuzziness Non-
Specificity



U-RUCM integrates U-Model and RUCM.
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Belief Template Is Newly Introduced To Specify 
Belief Use Case Specification, Which Inherits The 
RUCM Template.   
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Key Heading 
Fields 

Different Flow 
of Events



Specify uncertainty with U-RUCM in 
industry settings
• U-RUCM was able to significantly improve on 

characterization, and understanding of uncertainty 
requirements.

• Key experience
ü Learn about uncertainty by applying U-RUCM
ü Systematically discover unknown known indeterminacy sources and 

uncertainties and transforming them into known unknown 
uncertainties and known known indeterminacy sources.
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More Information about U-RUCM:
• Video for demonstrating U-RUCM

ü http://zen-tools.com/rucm/U_RUCM.html

• Technical Report
ü https://www.simula.no/publications/specifying-uncertainty-use-case-

models-industrial-settings
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Foster long-term and community-wide 
benefits through standardization
• Uncertainty Modeling
ü Initiated the standardization process in June 2016
ü Uncertainty RFI is officially issued in Sep. 2016
ü Call for responses until Feb. 2017.
ü http://www.omgwiki.org/uncertainty/doku.php
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