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Knowledge Transfer 

Scott A. Smolka,  

CMACS Deputy Director 

Stony Brook University 
 

2nd Year Review Meeting, Carnegie Mellon University 

November 3, 2011 



Knowledge Transfer Domains 

 Education  

 Industry 

 Academia 

 Broader public 
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Knowledge Transfer Mechanisms 

 Education and Industry Workshops 

 Academic Courses 

 CMACS Seminar Series 

 Invited Talks & Tutorials 

 CMACS Web site 

 Publications Repository 

 Open-Source Tools Repository 

3 



NSF-CMACS Annual Workshop Series 

 Innovative educational program centered around annual 

workshops series which seeks to develop scientific interest 

& skills of students from urban, minority-serving institutions 

– It would not have even been possible without CMACS 
 

 Each a highly intensive 3-week workshop held at 

Lehman College (part of CUNY) in the Bronx 
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Nancy Griffeth:  
CMACS Educational 

Program Director 

Flavio Fenton 

Andre Platzer 
Program Co-Director 



Jan 2011: Workshop on Atrial Fibrillation 

 Student co-authored paper published in Advances in 

Physiology Education 
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Jan 2012: Workshop on Cellular Signaling Pathways 
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Engaging the Industry 
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CMACS Embedded Systems Industry Workshop - 10/20/11,CMU 



Engaging the Industry 
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CMACS Embedded Systems Industry Workshop - 10/20/11,CMU 



Sample Academic Courses 

 Edmund Clarke 

– Abstract interpretation added to model-checking courses at CMU 

 Patrick Cousot 

– Program semantics, analysis, and verification by abstract 

interpretation course at NYU 

 Nancy Griffeth 

– Simulation and Modeling of Biological Systems, new course at 

Lehman College based on NSF CMACS winter workshops  

– New minor in Quantitative and Systems Biology is in approval 

process at Lehman College 
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CMACS Seminar series at CMU 

 35 speakers (so far) from top US and European institutions 
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Sample Invited Talks 

 Matthias Althoff (CMACS postdoc) 

– Worst-Case Deviations of Planned Trajectories for High-Speed 

Mobile Robots. Robotics: Science and Systems (RSS) Workshop, 

Los Angeles, CA, 2011 

 Edmund Clarke 

– Model Checking and the Curse of Dimensionality. Computing in the 

21st Century Conference, Beijing, China, 2011 

– Statistical Model Checking for Cyber-Physical Systems. Symposium 

on Automated Technology for Verification and Analysis (ATVA), 

Taiwan, 2011 

 Rance Cleaveland 

– Automatic Requirements Extraction from Test Cases. Runtime 

Verification (RV) 2010, Malta 
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Sample Invited Talks (contd.) 

 Steve Marcus 

– A Model Reference Adaptive Search Method for Global 

Optimization. Symposium in Honor of Professor Onesimo 

Hernandez-Lerma, 2011, San Luis Potosi, Mexico 

 Paolo Zuliani (CMACS postdoc) 

– Computational Modeling and Analysis of Signaling Pathways. 2nd 

TriSys Workshop, Tokyo, Japan 

– Verification Issues for Stochastic Hybrid Systems. Workshop on 

Modeling and Verification of Uncertain Hybrid Systems, CPSWeek 

2010, Stockholm, Sweden 
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Sample Tutorials 

 Edmund Clarke 

– Model Checking and the Curse of Dimensionality. LASER 

Summer School on Software Engineering, 2011, Elba, Italy 

 Patrick Cousot 

– Abstract interpretation based tool construction for software 

verification. LASER Summer School on Software Engineering, 

2011, Elba, Italy 

 James Faeder, BioNetGen tutorials: 

– q-bio 2010 & 2011, Santa Fe, NM  

– 12th International Conference on Systems Biology (ICSB) 2010, 

Edinburgh, UK 
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Sample Tutorials (contd.) 

 Flavio Fenton 

– Caos, espirales y la dinámica del corazón. XII Escuela de Otono 

en Biologia Matematica y VI Encuentro Nacional de Biologia 

Matematica, Pachuca, Mexico, 2010 

 Klaus Havelund 

– Internal versus External DSLs for Trace Analysis. Runtime 

Verification (RV) 2011, San Francisco, CA 

– Runtime Verification. Software Engineering and Formal Methods 

(SEFM) 2011, Montevideo, Uruguay 
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CMACS Website 

 http://cmacs.cs.cmu.edu 
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Publications Repository 

Papers distributed 

by email 
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Tools Developed in CMACS 
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Tool Authors Description 

GPU-based Cardiac 

Simulator 

Ezio Bartocci, Elizabeth 

Cherry, Flavio Fenton 

Simulation of cardiac models in real time 

GPU-based Curvature 

Analysis 

Abhishek Murthy, Ezio 

Bartocci , Radu Grosu 

Fast and accurate curvature estimation 

of cardiac excitation waves 

Java Applet for Optical 

Mapping Experiments 

Flavio Fenton, Alessio 

Gizzi, Elizabeth Cherry 

Visualization of data obtained from 

optical mapping experiments 

OpenGL-based Cardiac 

Simulator 

Ezio Bartocci, Flavio 

Fenton 

Online  simulation of cardiac models 

Statistical Model Checking  

and BioNetGen 

Anvesh Komuravelli, 

Paolo Zuliani, et. al. 

Combination of Statistical Model 

Checking and rule based modeling 

Statistical Model Checking 

and BooleanNet 

Paolo Zuliani, Natasa 

Miskov-Zivanov, et. al. 

Combination of Statistical Model 

Checking and probabilistic Boolean 

networks 

Orange - Afib,   Pink  - PC,    Blue – cross-cutting Impact,   Green  - Educational        



Tools Developed in CMACS 
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Tool Authors Description 

SpaceRover Ezio Bartocci, Radu 

Grosu 

Improved reachability analysis by 

combining RoverGene and Space Ex 

Optimal Hybridization 

Algorithm 

Radu Grosu, Ezio 

Bartocci 

Linearization of non-linear dynamics for 

constructing Hybrid Automata 

KeYmaera Andre Platzer and Jan-

David Quesel 

Theorem prover for hybrid systems 

Cuda-based lab 

experiments 

Ezio Bartocci Undergraduate lab experiments on 

parameter analysis of cardiac models 

Orange - Afib,   Pink  - PC,    Blue – cross-cutting Impact,   Green  - Educational        



CMACS and the Social Networks 
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 CMACS is on Facebook and Twitter 



Societal Benefits 

 Better understanding of cancer 

 New and better treatments for cardiac arrhythmias 

 Safer cars 

 More reliable avionics software 

 New generation of CMACS-inspired researchers 
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