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Abstract

Mixed-precision machine-learning kernels increasingly stress 
CGRA interconnects because communicated values span 
byte- to word-scale precisions, while many CGRAs route 
fixed-width tokens under a uniform abstraction. This 
mismatch imposes a precision tax: narrow operands 
underutilize wide links, while wide values on narrow fabrics 
require fragmentation across multiple transfers. We present 
Fringe, a precision-aware CGRA communication substrate 
that treats precision as a first-class routing resource. Fringe 
exposes compiler-scheduled routing planes at different 
widths (8b and 32b data paths plus a 1b predicate path), 
enabling the mapper to allocate dependences onto 
precision-matched physical links without dynamic 
packing/unpacking hardware or loss of compile-time 
determinism. 
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Results

Key TakeawaysFixed-width routing forces 8b values to occupy 32b links, 
increasing contention and blocking unrelated traffic.


