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The Energy Revolution: Big Picture

From centralized to a 
decentralized and distributed 
energy systems

Changing Generation MixTransactive Energy

Electrical Cars Decentralization



The control picture has not changed
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Problems
ÅIntegration 
challenge
ÅReliability issues
ÅManagement 
issues



RIAPS Vision



RIAPSVision
ÅPush computation to the 

edge

ÅEnable common technology 
stack across the ecosystem

ÅProvide core services to 
enable the rapid
development of smartapps



RIAPS Software Platform

ÅAt the core of the RIAPS vision is a reusable 
technology stack to run Smart Grid applications
A software platform defines:

ïProgramming model (for distributed real-time 
software) on embedded nodes dispersed throughout 
the power grid

ïServices (for application management, fault tolerance, 
security, time synchronization, coordination, etc.)

ïDevelopment toolkit (for  building and deploying 
apps)



A Reusable Software Platform for Smart Grid



Core RIAPS Concepts: RIAPS System
ÅRIAPS Nodes: Networked Embedded Computers

ÅApplicationsconsists of actorsthat contain components

ÅComponent communicate and interact using well-defined 
patterns: publish/subscribe + client/server

ÅExpected scale: ~10^2 nodes 



Design: Component Framework
Å Software components are the reusable 

building blocks of applications (actors 
group them into a single process)

Å Components have a stateand interact 
via ports
ï ReceiverƻŦ ƳŜǎǎŀƎŜǎ όΨǎǳōǎŎǊƛōŜǊΩύ

ï Serverof client requests

ï SenderƻŦ ƳŜǎǎŀƎŜǎ όΨǇǳōƭƛǎƘŜǊΩύ

ï Clientof servers

Å Components are single-threaded: one 
operation at a time

Å Components are triggered by the 
arrival of a message, a request, or a 
timer event

} Component triggering logic is 
encapsulated in a function that can 
include complex decisions

Benefits: Reusable components + concurrency is handled in the framework (not in the 
ΨōǳǎƛƴŜǎǎ ƭƻƎƛŎΩύ Ҍ ƭŜƴŘǎ ƛǘǎŜƭŦ ǘƻ ǘƛƳƛƴƎ ŀƴŀƭȅǎƛǎ



Design: Component Framework
Example: 3 actors, with 2+1+1 
components, interacting via 
pub/sub and client/server patterns

Implementation languages: 
Python, C++


