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Abstract 

1. In model -driven software development, semi -
formal notations are often used.  Semi-formal 
notations possess advantages, but are 
imprecise.   

2. A technique to eliminate imprecision is 
transforming semi -formal models into an 
analyzable representation, which aids in 
system validation and verification for 
developing safety critical systems.   

3. This work documents early experience of 
applying such a procedure.  



Motivation 

The University of North Dakota (UND) ð 
UAS Risk Mitigation Project  was awarded 
a contract to develop a proof-of-concept air 
truth system, which monitors the operation 
of UAVs in the US National Airspace . 

The goal of the UND ð UAS Risk 
Mitigation Project was the identification of 
the major task, agents and components of 
the project. 



Motivation 

The UAS project was concluded at the end of 
September 2011, but aspects of the research 
work continues.  The work done on validation 
and verification, through use of FSTs has 
spawned a number of research interest areas 
that are being pursued. 
 

Safety critical aviation systems must adhere to 
standards such as the United States RTCA DO-
178B. This focuses on all aspects of round trip 
software engineering and requirements based 
testing as key elements of software verification 
to uncover errors. 



Background 

Unmanned Aircraft Systems (UAS) technologies 
are categorized as safety critical systems. 
 
Designing these systems require:  
1) Thorough understanding of their 

requirements, 
2) Precise and unambiguous specifications, and 
3) Metrics to verify and validate the quality of 

software produced.  



Background 

Graphical software models, such as UML 
models, possess simplistic designs and promote 
good software engineering practices. However 
they are: 
Å imprecise and ambiguous 
Ånot directly analyzable by type checkers 

and proof tools  
This makes it difficult to evaluate the integrity 
and correctness of graphical software models; 
therefore, valid assertions cannot be made with 
regard to meeting user requirements 



Background 

Formal Specification Techniques (FSTs) have 
been advocated as a supplementary approach to 
amend the informality of graphical software 
models.  

Unlike graphical models, formal models can be 
analyzed directly by a proof tool ð which checks 
for errors and inconsistencies.  

Although the use of FSTs is sometimes 
controversial, their benefits to critical systems 
offset the disadvantages. 


