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framework that provides assurance that key 
system safety properties are met.  

and yearly 
FY10Q2 
FY11Q2 
FY12Q3 

Metrics 1. Collaborate with the multi-agency High Confidence Software and Systems 
(HCSS) coordinating group of the Networking and Information Technology 
Research and Development program in the identification of suitable approaches; 
participate in HCSS CG-Sponsored and Co-Sponsored Briefings, Planning 
Meetings, and Workshops; key activities and decisions reported within the IVHM 
quarterly reporting framework (WAYPOINT, FY08Q4 and yearly).  
2.  Document one hypothetical design whose verification is intractable due to an 
exponentially large state space or other computational issue using existing 
monolithic approaches.  (FY10Q2) 
3. Demonstrate compositional verification methods on the above design via a 
framework which ensures that individual software components individually satisfy 
their safety requirements, and, when connected, integrated, and assembled, satisfy 
global safety properties;  (FY11Q2) 
4.  Show that these new compositional techniques establish safety properties that 
otherwise could not be established using existing monolithic approaches. (FY11Q2) 
5. Show that these new compositional verification methods provide an equal or 
greater  level of integrity as provided by current assurance approaches. (FY12Q3) 

Metric 
Rationale 

Demonstrating on a realistic, and otherwise intractable to verify, design provides for 
a representative case for assessment by assurance organizations.  Coordination and 
information exchange across the research community is provided through 
collaboration with a multi-agency R&D program – a program that is focused on 
high-confidence systems with emphasis on compositional verification research 
approaches for the assured confidence of complex systems. 

1.4.5.2 
 
 

Demonstration of formal verification and 
automated testing for diagnostic and monitoring 
systems using hybrid abstraction. 

FY09Q4 
FY10Q4 
FY11Q1 
FY11Q4 

 

Metrics 1. Develop and document concepts and procedures for nonlinear arithmetic. 
(FY09Q4) 
2. Integrate 100% of the successful new procedures into relevant formal verification 
tools. (FY10Q4)  
3. Identify a realistic design requiring both discrete and continuous analysis and 
enumerate requisite safety properties (FY11Q1) 
4. Machine-checked formal proof of enumerated key properties for the design 
identified in metric 3.  (FY11Q4) 

Metric 
Rationale 

The machine-checked formal proof provides a high level of confidence in the 
applicability of the newly developed procedures and tools to real problems requiring 
both discrete and continuous analysis. 
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Acronyms 
 
API  Associate Principal Investigator 
ASIAS  Aviation Safety Information Analysis and Sharing 
ASMM Aviation Safety Measurement and Modeling 
BMOD Bill of Material Object Damage  
CAST  Commercial Aviation Safety Team 
DARPA Defense Advanced Research Projects Agency 
DFRC  Dryden Flight Research Center 
DoD  Department of Defense 
EIDD  Electrical Impedance Damage Detection 
EPS  Electrical Power Systems 
ETDP  Exploration Technology Development Program 
FAA  Federal Aviation Administration 
FADEC Full Authority Digital Control 
FOD  Foreign Object Damage  
HIRF  High-Intensity Radiated Fields 
HM  Health Management 
IEEE  Institute of Electrical and Electronics Engineers 
IIFD  Integrated Intelligent Flight Deck 
IRAC  Integrated Resilient Aircraft Control 
ISHM  Integrated Systems Health Management 
IVHM  Integrated Vehicle Health Management 
JPDO  Joint Planning and Development Office 
JSF  Joint Strike Fighter 
MAPSS Modular Aero-Propulsion System Simulation 
MEMS  Micro-Electromechanical Systems 
NASA  National Aeronautics and Space Administration 
NextGen  Next Generation Air Transportation System 
NTSB  National Transportation Safety Board 
OGA  Other Government Agencies 
PHM  Prognostics Health Management 
PRA  Probabilistic Risk Analysis 
R&D  Research and Development 
RF  Radio Frequency 
SAFETI Systems and Airframe Failure Emulation Testing and Integration 
SOA  State of the Art 
V&V  Verification and Validation 
X-FEM Extended Finite Element Model  

 
 
 
 


