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Outline  

ÅThe DDDAS paradigm  

ÅBack to the beginningé and forward 

ÅJourney of demonstrating value in many areas  

ÅTimely now more than ever  

ÅEmerging drivers/opportunities  

ÁOverarching  

ÅAutonomy, Test&Evaluation   

ÁTargeted  

Å Advanced Manufacturing  

ÅSmart -materials, -powergrids , - cities, -cars(self -driving), é-planet  

Åé 
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Experiment  

Measurements  

Field -Data 

(on-line/archival)  

User  
Dynamic  

Feedback & Control  

Loop  

DDDAS: ability to dynamically incorporate additional data 
into an executing application, and in reverse, ability of an 
application to dynamically steer the 
measurement(instrumentation) processes  

Measurements  
Experiments 
Field- Data 

User άǊŜǾƻƭǳǘƛƻƴŀǊȅέ ŎƻƴŎŜǇǘ ŜƴŀōƭƛƴƎ 
design, build, manage, understand complex systems 

InfoSymbiotic Systems 

Dynamic Integration of  
Computation  & Measurements/Data 

Unification of  
Computing Platforms & Sensors/Instruments 

(from the High-End to the Real-Time,to the PDA) 
DDDAS ς architecting & adaptive mngmnt of sensor systems 

Challenges : 

Application Simulations Methods  

Algorithmic Stability  

Measurement/Instrumentation Methods  

Computing Systems Software Support  

Synergistic, Multidisciplinary Research  

The DDDAS Paradigm  
(Dynamic Data Driven Applications Systems)  
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Back to the Beginningé 

 

     oil exploration , é 

ÅPhysical, Chemical, Biological, Engineering Systems  

materials, engineered systems health monitoring, oil exploration , é 

molecular bionetworks, protein foldingé                

pollution transport (atmosphere/aquatic/subsurface), ecological systems, é     

ÅMedical and Health Systems  

MRI imaging, cancer treatment, seizure control, é 

ÅEnvironmental (prevention, mitigation, and response)  

Earthquakes, hurricanes, tornados, wildfires, floods, landslides, tsunamis, é 

ÅCritical Infrastructure systems  

electric -powergrid  systems, water supply systems, transportation networks and 
vehicles (air, ground, underwater), é   

ÅHomeland Security, Communications, Manufacturing  

Terrorist attacks, emergency response; Mfg planning and control  

ÅDynamic Adaptive Systems -Software  

Robust and Dependable Large -Scale systems  

Large -Scale Computational Environments  

 

List of Projects/Papers/Workshops in www.1dddas.org  

   - 1st Workshop ï NSF, March 2010  

   - many subsequent workshops ï cross agencies, conferences,é 

   - as of 2 years ago, also standalone conference  

 

http://www.1dddas.org/
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(2000 - Through NGS/ITR Program)  
Pingali, Adaptive Software for Field - Driven Simulations  

  (2001 - Through ITR Program)  
Å Biegler  ð Real- Time Optimization for Data Assimilation and Control of Large 

Scale Dynamic Simulations  
Å Car ð Novel Scalable Simulation Techniques for Chemistry, Materials Science and 

Biology 
Å Knight  ð Data Driven design Optimization in Engineering Using Concurrent 

Integrated Experiment and Simulation  
Å Lonsdale ð The Low Frequency Array (LOFAR) ð A Digital Radio Telescope  
Å McLaughlin ð An Ensemble Approach for Data Assimilation in the Earth Sciences  
Å Patrikalakis  ð Poseidon ð Rapid Real - Time Interdisciplinary Ocean Forecasting: 

Adaptive Sampling and Adaptive Modeling in a Distributed Environment  
Å Pierrehumbert -  Flexible Environments for Grand - Challenge Climate Simulation  
Å Wheeler -  Data Intense Challenge: The Instrumented Oil Field of the Future  

 (2002 - Through ITR Program)  
Å Carmichael  ð Development of a general Computational Framework for the Optimal 

Integration of Atmospheric Chemical Transport Models and Measurements Using Adjoints  

Å Douglas- Ewing- Johnson ð Predictive Contaminant Tracking Using Dynamic Data Driven 
Application Simulation (DDDAS) Techniques  

Å Evans ð A Framework for Environment - Aware Massively Distributed Computing  

Å Farhat  ð A Data Driven Environment for Multi - physics Applications  

Å Guibas ð Representations and Algorithms for Deformable Objects  

Å Karniadakis  ð Generalized Polynomial Chaos: Parallel Algorithms for Modeling and 
Propagating Uncertainty in Physical and Biological Systems  

Å Oden ð Computational Infrastructure for Reliable Computer Simulations  

Å Trafalis  ð A Real Time Mining of Integrated Weather Data  

 (2003 - Through ITR Program)  
Å Baden ð Asynchronous Execution for Scalable Simulation in Cell Physiology  
Å Chaturvedi ð Synthetic Environment for Continuous Experimentation (Crisis Management 

Applications)  
Å Droegemeier - Linked Environments for Atmospheric Discovery (LEAD)  
Å Kumar ð Data Mining and Exploration Middleware for Grid and Distributed Computing  
Å Machiraju  ð A Framework for Discovery, Exploration and Analysis of Evolutionary Data 

(DEAS)  
Å Mandel ð DDDAS: Data Dynamic Simulation for Disaster Management (Fire Propagation)  
Å Metaxas -  Stochastic Multicue  Tracking of Objects with Many Degrees of Freedom  
Å Sameh ð Building Structural Integrity  
Å {Sensors Program: Seltzer  ð Hourglass: An Infrastructure for Sensor Networks}  

 (2004 - Through ITR Program)  
Å Brogan ð Simulation Transformation for Dynamic, Data - Driven Application Systems (DDDAS)  

Å Baldridge  ð A Novel Grid Architecture Integrating Real - Time Data and Intervention During Image 
Guided Therapy  

Å Floudas- In Silico  De Novo Protein Design: A Dynamically Data Driven, (DDDAS), Computational and 
Experimental Framework  

Å Grimshaw: Dependable Grids  

Å Laidlaw: Computational simulation, modeling, and visualization for understanding unsteady bioflows  

Å Metaxas  ð DDDAS -  Advances in recognition and interpretation of  human motion:  An Integrated 
Approach to ASL Recognition  

Å Wheeler : Data Driven Simulation of the Subsurface: Optimization and Uncertainty Estimation  

 
Ghattas  -  MIPS: A Real - Time Measurement - Inversion - Prediction - Steering Framework 
for Hazardous Events  
How -   Coordinated Control of Multiple Mobile Observing Platforms for Weather 
Forecast Improvement  
Bernstein  ð  Targeted Data Assimilation for Disturbance - Driven Systems: Space 
weather Forecasting  
McLaughlin  -  Data Assimilation by Field Alignment  
Leiserson -  Planet- in- a- Bottle: A Numerical Fluid - Laboratory  
Chryssostomidis  -  Multiscale  Data - Driven POD - Based Prediction of the Ocean  
Ntaimo  -  Dynamic Data Driven Integrated Simulation and Stochastic Optimization for 
Wildland  Fire Containment  
Allen  -  DynaCode: A General DDDAS Framework with Coast and Environment Modeling 
Applications  
Douglas -  Adaptive Data - Driven Sensor Configuration, Modeling, and Deployment for 
Oil, Chemical, and Biological Contamination near Coastal Facilities  
 

  
Å Clark  -  Dynamic Sensor Networks -  Enabling the Measurement, Modeling, and 

Prediction of Biophysical Change in a Landscape  

Å Golubchik -  A Generic Multi - scale Modeling Framework for Reactive Observing 
Systems  

Å Williams  -  Real- Time Astronomy with a Rapid - Response Telescope Grid  

Å Gilbert  -  Optimizing Signal and Image Processing in a Dynamic, Data - Driven 
Application System  

Å Liang -  SEP: Intergrating  Multipath Measurements with Site Specific RF 
Propagation Simulations  

Å Chen -  SEP: Optimal interlaced distributed control and distributed 
measurement with networked mobile actuators and sensors  

    
   
    

 

Å Oden -  Dynamic Data - Driven System for Laser Treatment of Cancer  

Å Rabitz  -  Development of a closed - loop identification machine for bionetworks 
(CLIMB) and its application to nucleotide metabolism  

Å Fortes  -  Dynamic Data - Driven Brain - Machine Interfaces  
  

Å McCalley  -  Auto - Steered Information - Decision Processes for Electric 
System Asset Management  

Å Downar -  Autonomic Interconnected Systems: The National Energy 
Infrastructure  

Å Sauer -   Data - Driven Power System Operations  
  

Å Ball -  Dynamic Real - Time Order Promising and Fulfillment for Global Make -
to - Order Supply Chains  

Å Thiele  ð Robustness and Performance in Data - Driven Revenue Management  

Å Son -  Dynamically - Integrated Production Planning and Operational Control 
for the Distributed Enterprise   

 

 ҌΧ 
* projects, funded through other sources and  
 òretargeted by the researchers to incorporate DDDASó 
 
* Multiple Workshops, Panels, Sessions in ACC, SIAM,    
 ICCS, SCxx, MFI, FUSIONxx , é 
 
Å3 Gov Workshop Reports in 2000, 2006, 2010,  

in www.cise.nsf.gov/dddas  & www.1dddas.org  
 
* www.1dddas.org  (maintained by Dr. AlexAved ) 

(2005 DDDAS Multi - Agency Program -  NSF/NIH/NOAA/AFOSR)  

 

(1998 -  é precursor Next Generation Software Program)  
SystemsSoftware  ð Runtime Compiler ð Dynamic Composition ð Performance Engineering  

http://www.cise.nsf.gov/dddas
http://www.1dddas.org/
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