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Offloading edge Al applications to CGRAs is convenient because:
® Increasing edge Al applications requires efficient execution platforms.

® GPUs and FPGAs present scalability and energy-consumption challenges. O N NX
e CGRAs offer promising performance-energy balance for edge Al.

C/C++ Path: MLIR Dialect for DFG Extraction ONNX Path: Operation Decomposition
® Polygeist tool converts source code to MLIR. ® Direct ONNX parsing into structured JSON objects and
e VILIR-based extraction of vectorized computation kernels as Cytoscape graphs.
Data Flow Graphs (DFGs). e Decomposition of high-level ONNX operations (like MatMul)
e Custom MLIR dialect identifies operations compatible with into lower-level arithmetic/memory operations.
available CGRA processing elements for acceleration. ® Generation of detailed DFGs, suitable for mapping onto CGRA.
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(b) code kernel transformed and identified with the partitioning dialect - — Ty
® Improving automatic identification and partitioning of CGRA-compatible computations.
. e Implementing more powerful loop-level optimizations in the MLIR dialect.
Ongoing Work . . .
® EXtendlng ONNX SUppOrt for diverse tensor OperathnS.
® Refining validation methods.
This workflow successfully unifies compilation of C/C++ kernels and ONNX models into a
Conclusion common graph format for CGRA acceleration. By preserving high-level semantics and
embedding configuration directly in RISC-V binaries, it simplifies deployment and enhances
edge Al performance, but can still be further optimized and extended.
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