
A Systematic Approach to Automatically 
Derive Test Cases from Use Cases 

Specified in Restricted Natural 
Languages

Man Zhang, Tao Yue, Shaukat Ali, Huihui Zhang and Ji Wu 
tao@simula.no 

!
Simula Research Laboratory, Oslo, Norway 

Beihang University, Beijing, China  
SAM 2014



Motivation
Current Industrial Practice 

Test cases in many domains are derived and executed manually. 

Drawbacks 
The overall process is largely dependent on domain 
knowledge;  

Test cases written in NL are often ambiguous and therefore 
interpreted differently; 

Deriving test cases is not systematic; and 

Traceability from requirements to test cases and vice versa is 
not systematically and automatically established.



Objective
Deriving easy-to-understand and manually-
executable test cases from textual and informal 
requirements automatically 

Establishing traceability links between requirements 
and tests 

Implementing coverage criteria to generate effective 
test cases



Extensions

Zen-RUCM

The Zen-RUCM Framework
RUCM aToucanUCMeta

RUCM4RT UCMeta4RT aToucan4RT

RTCM TCMeta aToucan4Test

Zen-RUCM 
http://www.zen-tools.com/Zen-RUCM.html



Restricted Use Case Modeling (RUCM)

Requirements Specification Language 
UML Use Case Diagram 
Textual Use Case Specifications 

Unique use case template 
Carefully selected a set of restrictions including 
keywords 

Tool Support: The RUCM Editor



Generic RUCM



Generic RUCM



RUCM for Real Time (RUCM4RT)



RUCM for Real Time (RUCM4RT)



RTCM - Specifying TCS without API Information



RTCM - Specifying TCS without API Information



RTCM - Specifying TCS with API Information



RTCM - Specifying TCS with API Information



aToucan4Test: Transformation from 
RUCM to RTCM

LMF implements similar kinds of functionalities as EMF but with a lightweight design 

LMF aims to reduce tight coupling with Eclipse to facilitate easier transformations to 
other platforms.



aToucan4Test: Transformation from 
RUCM to RTCM



aToucan4Test: Transformation from 
RUCM to RTCM



aToucan4Test: Transformation from 
RUCM to RTCM 

Structural coverage criteria 
Branch coverage: All Branch and All Condition 
Loop coverage: each loop (DO UNTIL) is exercised exactly one, none, and x number of times. 

Other coverage criteria 
All Sentence and All FlowOfEvents 



RUCM - Use Cases

RTCM - Test Case Specifications

RTCM - Test Cases



Evaluation



Conclusion
Systematic and automated 

Precise and easy to understand specifications 

Easier than modelling behavioural models for testing  

Reducing reliance on domain experts 

Traceability 

Easier test case maintenance 

Separation of concerns 

Conformance to existing standards



Questions?


