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An Open Hardware Technology Commons
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The Vision

• Open and extensible portfolio of composable and interoperable hardware, 
software, design automation, and architecture design tools
 Interoperability at all levels, with support to proprietary tools
 Rapid prototyping of new computing concepts, quantifying their impact

• A key step in bridging the “valley of death” between Research & Development 
of advanced computing concepts and the late-stage product development that 
is the provenance of industry
 Needed for an NSTC on-ramp
 Unlocks barrier to innovation
 If access to the NSTC is limited to traditional closed hardware design ecosystems, the 

high barriers to entry will limit participation to only a few privileged organizations that 
can access and wield hardware design tools. 
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Conclusions

• We are already starting to see integration and extendibility
 Community has been already working to enable the OHTC concepts

• The NSTC is a unique opportunity to move our tools to the next step
 NSTC key focus is leading edge technology
 Many open-source tools are specifically born to support exploration of advanced 

concepts
 The ensemble of the tools and technology will be bigger than the sum of the 

components, we can move towards tools that are not only research vehicles but are 
regularly exercised for advanced development

• Lower barriers of entry, train next generation of the workforce



Thank you
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Practical Example: SODA Synthesizer

Protobuf
File

tf-mlir-translate
tf-opt

mlir-opt HDL/Verilog 
Files

soda-opt
soda-translate

Host Binary

bambu

llvm opt

Bambu HLS tool:

• Allocation of hardware modules

• Scheduling of operations

• Binding operations to allocated modules

• HDL code generation for different targets 
(FPGA or ASIC)

SODA-OPT:

• Software partitioning

• High-Level optimizations

• Code preparation for HLS

• Host code generation

MLIR-OPT:

• Progressive lowering

• Provides “MLIR IR”

TF-OPT:

• Domain Specific 
(DNN) optimizations
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Practical Example: SODA Synthesizer + 
Prototyping Platform

Protobuf
File

tf-mlir-translate
tf-opt

mlir-opt HDL/Verilog 
Files

soda-opt
soda-translate

Host Binary

bambu

llvm opt

Bambu HLS tool:

• Allocation of hardware modules

• Scheduling of operations

• Binding operations to allocated modules

• HDL code generation for different targets 
(FPGA or ASIC)

SODA-OPT:

• Software partitioning

• High-Level optimizations

• Code preparation for HLS

• Host code generation

TF-OPT:

• Domain Specific 
(DNN) optimizations

MLIR-OPT:

• Progressive lowering

• Provides “MLIR IR”

Runtime LibraryRuntime API

ESP Interfaces
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Another Practical Example

• PandA-Bambu as a frontend for Silicon 
Compiler

• PandA-Bambu backends for FPGAs and 
ASIC
 FPGAs: Vendor Independent and can target 

OpenFPGA
 ASICs: Tested with both open-source and 

proprietary tools
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