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Results Challenge

Develop the key system 
architecture concepts that will 

Data movement dominates 
application performance, architecture concepts that will 

enable a unified physics/data 
analytics computing platform 
or determine what gaps 
prevent it

application performance, 
energy budgets, and future 
system capabilities.  XGC 
address low-energy data 
movement in a full system 
context: 
microelectronics/photonics, 
architecture, system software, architecture, system software, 
and applications.
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Analyze Algorithms/Applications
Find common requirements

Leverage Enabling 
Technologies

Co-design

Approach Significance
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• Potential for 2+ orders of 

Scalable Parallel Runtime (SPR)

Full System Expertise a Key Strength • Potential for 2+ orders of 
magnitude improvement in 
data movement capability per 
Joule.  

• Return to balanced systems 
and applications across both 
application spaces

Full System Expertise a Key Strength

Scalable Parallel Runtime (SPR)
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Application characteristics
Software primitives evaluations

Concurrency management primitives
Communication primitives

Application characteristics
Architecture evaluations

Memory hierarchies
Compute characteristics

Hardware capabilities
Hardware architecture

Software capabilities
Software primitives

Novel architectures using Latch-to-latch Si Photonics

Applications

Architecture

System Software
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application spaces
• Early (complete!) exemplar of 

codesign for HPCPhotonic Layer Fiber 
Interface
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Novel architectures using 
Si Photonics and evaluation

Latch-to-latch Si Photonics
Hardware characteristics

MicrosystemsKey Identified Crosscut Areas:
Threading mechanisms and control

Synchronization mechanisms

Memory addressability, consistency & architecture

New architectures enabled by silicon photonics
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