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Systems Overview

Background

• A stage is set of instructions configured on the CGRA at a 
given time.

• A dataflow block is a sequence of of related stages, such 
as sub-computations of the inner loop.

A Potential CGRA Design

C Program

Dataflow Graph

Dataflow Block Partition

In-dataflow-block 
instruction 
scheduling

Execution:
static cycle-by-cycle stage rotation
dynamic dataflow block scheduling

C Program

Dataflow Graph

We provide a compiler and architecture co-design to improve 
performance per area with a small cost in energy on 
CGRA-based energy-minimal processors.

Introduction

Results Future Works
• Improve in-dataflow-block static scheduling
• Study dataflow-block partition for other irregular 

workloads (SpMV, fft, bfs, etc.) beyond nested for loops
• Estimate energy cost for stage reconfiguration and 

dataflow block switching in RTL
• Profile the frequency of stage reconfiguration and 

dataflow block switching in the simulator for energy 
estimation

• Expand compiler algorithm to accommodate spatial 
loop unroll and multi-tenancy

2.7x-3.3x 
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per area 
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