From C/C++ to Hardware with
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Introduction

Bambu is a modern open source HLS tool developed and maintained
by the PandA group at Politecnico di Milano for 15+ years. [1]
The synthesis flow consists of:
» Compilation and optimization of the intermediate representations
» Allocation of resources
» Scheduling of operations
» Binding operations to resources
» Generation of synthesizable RTL
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New features for HLS4ML support

Array Partitioning

» Array partitioning directive to divide arrays into smaller arrays

to enable parallel memory accesses.
» Support for all partitioning schemes: cyclic, block, complete.
» Same syntax of Vitis HLS to make the migration easier.

Goal: efficient accelerators for the io::parallel configuration in hls4ml.

Dataflow

» Dataflow directive for parallel execution of consecutive

computation stages.

» Streaming channels for communications (both hls::stream and
ac__channel).

» Not only primitive types such as int or float, but also

user-defined types.

Goal: efficient accelerators for the io::stream configuration in hls4ml.

Future Work

Vectorization

» Generate parallel datapaths and use vectorized arithmetic
units to enable SIMD-like execution in hardware.

» Exploit data-level parallelism of machine learning kernels.

Goal: increase memory bandwidth and reduce hardware area usage

compared to traditional loop unrolling + array partitioning techniques.

Bambu: An Open-Source HLS
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