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Research Problem 

Problem: Need of a consistent set of (human) readable and (maschine)-

testable requirements 

 

 

 

 

 

 

 

 

 

 

Research question: 

What are the right restrictions on writing natural language requirements, such that 

they are comprehensible for the system engineer, but facilitate the derivation of a 

formal specification? 

 

 

 

 



Formal Specification 

 Functional Specification for causality, timing, ordering 

 Organized as a „pattern catalog“ 

 Enabling Technology: 

 Test case generation 

 Runtime monitoring 

 Verification of safety goals 



Background: CRYSTAL Project 

Tool provider: 
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Use Case 

• Landing symbology function of the Situational Awareness suite Sferion 

• Supports pilots in degraded visual environments 

• Rich set of complex, functional requirements 



Tool chain 

DOORS RQS Embedded Specifier 

Requirements repository Write and analyze natural- 

Language requirements 

Manage formal  

requirements 



Formalization Process 



Identification of Relevant Requirements 

 

Requirement Boilerplates: 

Custom metrics: Custom code to perform analysis on the enriched natural  

                           language requirements 



Extracting Semantics from Boilerplates 

 



Guided Formalization 

 Knowledge base is being opened for access of external applications 

 Hints for formal pattern can be generated based on matched Boilerplates or  
relationships 

 Extracted Meta Properties can be translated into boolean expressions 

 Common terms can be identified with model variables/macros 

 

 

 

 



Lessons learned 

 Industrial Perspective 

 Enriched Natural language requirements enables further analysis: 
Styleguiding, Pattern Matching, Ontologies 

 Can be introduced step-by-step 

 Customization effort is an issue 

 Difficult to predict RoI for the more advanced Methods 

 Academic Perspective 

 Use of commercial tools led to a better understanding of industrial needs 

 Lack of control of the tools made it harder to test “advanced methods” 


