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• RTCM: A Natural Language Based, Automated and
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• Evaluation
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Zen‐RUCM
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What is Zen‐RUCM?
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Zen‐RUCM is a restricted NL‐based,
model‐based, scenario specification,
automated model generation,
verification and validation platform, with
tool support for software and system
engineering.



Zen‐RUCM ‐ Architecture
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Extensions

The Zen‐RUCM Framework

RUCMRUCM aToucanaToucanUCMetaUCMeta

RUCM4RT UCMeta4RT aToucan4RT

RTCM TCMeta aToucan4Test



RUCM 
Editor

Restricted Use Case Modeling (RUCM)



Typical Fields

Basic Flow

RUCM Use Case Template



Alternative 
Flows

RUCM Use Case Template



RUCM Use Case Template



aToucan: Automated Transformation from 
Use Cases to UML Analysis Models



Restricted Test Case Modeling 
(RTCM)
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Challenges

• Specification/Modeling
• NL‐based specifications are inherently ambiguous;
• Supporting MBT often relies on more formal

specifications using e.g., UML state machines.
• Automation

• Deriving tests from NL‐based specifications is often
not systematic and automated;

• Traceability between requirements and tests can be
established in a cost‐effective manner.



What is RTCM?

RTCM, is built on RUCM, as part of the Zen‐RUCM
framework, is a lightweight MBT methodology that
automatically generates test case specifications and
executable test cases with the aim to reduce
modeling effort required for enabling MBT.



RTCM 
Editor

RTCM – Specifying Test Case 
Specification without API Information



RTCM – Specifying Test Case 
Specification without API Information



RTCM 
Editor

RTCM – Specifying Test Case 
Specification with API Information



Status.Conference.Presentation.Mode == Off

INVOKES API Command.Dial(the Device B)

RTCM – Specifying Test Case 
Specification with API Information



Test Generator: aToucan4Test 

18



aToucan4Test: Transformation from 
RTCM to Test Cases ‐ Example



aToucan4Test: Transformation from 
RTCM to Test Cases ‐ Example



RUCM ‐ Use Case Specifications RTCM ‐ Test Case Specifications RTCM ‐ Test Cases

RTCM and aToucan4Test ‐ Summary



Evaluation
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Case Studies
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Effort for Applying RTCM and aToucan4Test
• Average time (in minutes) for deriving an
automatically executable test case:
• Time required to specify TCSs/Total number of test cases
generated= 120 mins/246≈0.5 min

• Comparison with an existing MBT approach [1]
• UML State machines, OCL constraints
• Cost per test case is roughly 6 minutes

• RTCM takes on average takes 0.5 minutes, whereas
MBT approach takes roughly 6 minutes

[1] Ali, S. and Hemmati, H., 2014. Model‐based Testing of Video Conferencing Systems: Challenges, Lessons 
Learnt, and Results. In Software Testing, Verification and Validation (ICST), 2014 IEEE Seventh International 
Conference on IEEE, 353‐362. 



Experience and Lessons Learnt

• Highlights
• Easy to learn
• Lightweight
• “Free” automation
• Easy to maintain test cases

• Drawbacks
• Limited application scopes
• No support on dictionary/glossary of domain concepts



Experience and Lessons Learnt

• Recommend Practice
• Carefully select contexts to apply
• Tailored methodologies and tool supports are needed in certain 
contexts

• Tool support is the key to ease the adoption of such a 
methodology

• Integrate with test management solutions used in a particular 
company



Roadmap of Zen‐RUCM

RUCM
(2007)

RUCM4RT 
(2012)

RTCM
(2013)

RUCM4Uncertainty
RTCM4Uncertainty 

(2015)
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