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What is Smart Manufacturing?

Smart Manufacturing (SM) is the 

business, technology, infrastructure, and 

workforce practice of optimizing 

manufacturing through the use of 

engineered systems that integrate 

operational technologies and information 

technologies (i.e. cyber-physical 

systems)



Clean Energy Smart Manufacturing 
Innovation Institute- Vision

Supply Chain
Distribution 
Center

Customer

Business 
Systems, ERP

Smart Grid

Smart Factory

Smart Manufacturing
Data as a Key Asset

Connected Supply Chain
• Agile
• Demand Driven
• Raw Material to Finished Product

Optimization

• Asset Utility/Zero Downtime
• Quality/Zero Defects
• Reliable results

Energy Efficient
• Lower emissions
• Less energy used
• Green manufacturing

Safe Production

• Improved safety
• Fewer incidents
•More user friendly

• Higher value products
• Data for decision making
• Product Lifecycle 

Management

Sustainable Production



CESMII Overview



California Energy Data Analysis Reflects a 
Diverse Manufacturing Ecosystem



California RMC Capabilities Summary

Sensors, Controls & Algorithms, 
Platforms, HPC

Energy Sustainability, Economic Development,
Workforce Development, etc. 



From the Internet of Things to the Internet of Smart 
Workers

Industry IoT (IIOT) 
brings high value 

solutions
Optimized production, 
improved efficiency, 

preventive 
maintenance



Smart Manufacturing 
Leadership Coalition

www.smartmanufacturingcoalition.org

The manufacturing worker
Losing in the battle against the machine



Smart Manufacturing 
Leadership Coalition

www.smartmanufacturingcoalition.org

The manufacturing worker’s asset: Hands
Primary function of industrial workforce has been manual labor



Smart Manufacturing 
Leadership Coalition

www.smartmanufacturingcoalition.org

Worker of the future?

Automation consistently improves efficiency

Automotive manufacturing circa 1950



Smart Manufacturing 
Leadership Coalition

www.smartmanufacturingcoalition.org

Automotive manufacturing today



Smart Manufacturing 
Leadership Coalition

www.smartmanufacturingcoalition.org

The Smart Worker’s asset: Brains
People‐The ultimate manufacturing asset

Sophisticated on‐board sensors

Ability to learn, think, and adapt

Powerful pattern recognition

Highly mobile and autonomous

Ability to troubleshoot

Contextual awareness

Ability to use wisdom and judgment

Ability to draw conclusions

Ability to make decisions



Smart Connected Workers Infrastructure for 
Enabling Advanced Manufacturing

Affordable Cloud Services

Portable Decision MakingScalable Data Acquisition 
(via Autology and SCE)

Accessible Data Analytics



Cloud Infrastructure via
Pacific Research Platform

Science DMZ for advanced data intensive simulations



Data Analytics via Cognitive Hardware and Software Ecosystem 
Community Infrastructure (CHASE-CI)

PI: Larry Smarr, Professor of Computer Science and Engineering, Director Calit2, UCSD
Co-Pi: Ilkay Altintas, Chief Data Science Officer, San Diego Supercomputer Center, UCSD

• System Attributes (Includes performance metrics)
– 320 GPUs in 32 FIONAs connected by the PRP into a Condor-

managed cloud
– FIONAs—Custom Platforms built for Fast Data Transfer and GP

– NvN components that are coprocessors drawn from a variety of
architecture types, available to users provided over high-speed
networks

– Field Programmable Gate Array (FPGA) Component, KnuEdge
Hermosa Processor (sparse ML), IBM’s TrueNorth
(neuromorphic), Qualcomm Inc. Snapdragons (mobile)

– Software that includes a wide range of open ML algorithms
– ML Algorithms deployed on NNvN Processors: Deep Neural

Network (DNN) and Recurrent Neural Network (RNN);
Reinforcement Learning (RL) algorithms; Variational
Autoencoder (VAE) and Markov Chain Monte Carlo (MCMC),
Support Vector Machine (SVM)
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We welcome 
opportunities for 

collaboration.
Thank you! 

The End


