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Motivation

Compiler based automated flow
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SODA End-To-End Toolchain

Translate to MLIR IR

Backend: 
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Frontend: 
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Goals

1. Learn how to use the SODA toolchain and the SODA-OPT compiler to perform end-to-end 
synthesis of high-level applications

2. Experiment with different high-level optimization strategies provided by SODA-OPT
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Why are HL code transformations important?
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NoOpt SODA Optimized
• Careful selection of tile size 

enables accelerator reuse 
by multiple operators

• 4x the area, 15x speedup
• Automatically selected and 

generated
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* Bambu target: OpenPDK 45nm ASIC @500MHz, 2 memory channels
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Tutorial Structure

python tf-mlir-translate
tf-opt

mlir-opt Verilog 
Files

soda-opt
soda-translate

bambu 
(with llvm plugin) OpenRoad GDSII

Files

https://gitlab.pnnl.gov/sodalite/soda-opt/-/tree/main/docs/tutorials/date2022

https://gitlab.pnnl.gov/sodalite/soda-opt/-/tree/main/docs/tutorials/date2022
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Tutorial Structure

python tf-mlir-translate
tf-opt

mlir-opt Verilog 
Files

soda-opt
soda-translate

bambu 
(with llvm plugin) OpenRoad GDSII

Files

• Write a simple DNN model in python
• Translate model to protobuf file

• Convert model to MLIR (tf dialect)
• Lower model to TOSA MLIR dialect

• Lower model to linalg MLIR dialect
• Visualize the intermediate representation

• Select MLIR code for custom accelerator generation
• Optimize kernel code and generate IR for Bambu

• Synthesize baseline and optimized code into Verilog
• Compare results

• Place and route synthesized code
• Visualize final GDSII files

https://gitlab.pnnl.gov/sodalite/soda-opt/-/tree/main/docs/tutorials/date2022

https://gitlab.pnnl.gov/sodalite/soda-opt/-/tree/main/docs/tutorials/date2022


Thank you
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