
The spinal cord is another brain

It is currently thought that such 
control is computed within [the brain].

Here we show that … the [spinal cord 
produces] efficient corrective 
responses, forcing a re-evaluation. 



Example:  low-latency trading

Communication & 
computation both 
done in the 
network switch
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Where does FPGA efficiency come from?
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Configurable 

networks ...

….

Key Idea: design so that 

all pipelines operate at 

nearly 100% efficiency

~10,000

Resembles GPU, but

→ 10,000 independent scratchpads

→ Flexible custom pipelines (SPs)

→ Flexible custom interconnects

→ No restriction on inter-“block” 

communication!

~10,000
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Configurable 

networks ...

….
~10,000

~10,000

….
80 x 50Gbs +  24 x 100Gbs

NET NET NET….

Key Idea: design so that all pipelines 

operate at nearly 100% efficiency

NET NET NET

Resembles GPU, but

→ 10,000 independent scratchpads

→ Flexible custom pipelines (SPs)

→ Flexible custom interconnects

→ No restriction on inter-“block” 

communication!

High efficiency extends to the network

Key Idea: Direct, application-level,  

inter-node connectivity for ultra-low 

communication latency

80 x 50Gbs +  24 x 100Gbs
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Spatial Computing example – MD force pipeline

4/21/2021
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https://nptel.ac.in/content/storage2/courses/106108113/module5/Lecture17.pdf

Compile statement →

a+b*c-d/(b*c)
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Xilinx Vitis documentation
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Xilinx Vitis documentation
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Original Design
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Result from HLS
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HLS result after refactoring input code
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Open Source HDL tool
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Open Source HDL Tool
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Open Source HDL Tool
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Open Source HDL Tool

GCC
Front                 Middle

Training
Libraries

HLL
Input

HLL
Source
Library

Syntax
Graph

Encoded
HLL

Target 
Specific

HW
Model

Optimization
Sequence

GCC 
SSA

Code

LLVM
SSA

Code

HW
Configuration

Evaluation

HLL
Training
Samples

HW
Model

Library

User
HLL

Source

Syntax 
Graph 
Dump

Optimization
Controller

HW
Model

Generator

Evaluator

Inference 
Engine

HLL 

Encoder

HDL
Generator

GCC-LLVM 
Converter

Training

Inference

HLL 

Input 

Generator

v7



Boston University Slideshow Title Goes Here

What FPGA-centric clouds and clusters look like*

4/21/2021

…

Network
*Based on a Microsoft figure


