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1 XLS Introduction

XLS (Accelerated Hardware Synthesis)
« “Mid-level synthesis”: aimed at software-hardware
co-design

* Open Source
* Experimental and undergoing changes

Implement XLS as a backend )
option for his4ml. A! 1
!

2 Backend Engineering Aspects

« Kernels written in the DSLX domain specific
language
— Similar to rust
— Built-in inferred bit precision
— Better suited for the dataflow of machine learning
and circuit design than the Von Neumann
architecture based languages

* His4dml templates: Main machine learning functions
are parameterized in dedicated libraries

» Used a builder design pattern in an optimization
pass to extract all the information for writing DSLX
— Minimal writer complexity

Google
Summer of Code

3 Supported Features

VitisHLS vs XLS (relative, baseline = 1Xx)

Backend built in 3 months by 1 developer
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* Any inter-layer bit precision supported ]
« Parameterized layer dimensions o atency ! LUTs FFs DSPs
* Automatic accumulator size calculation
* Lookup table softmax implementation

« XLS default: force a combinatorial circuit
— Low FFs and latency
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* An XLS backend is implemented for hls4ml
4 Results * Enables a vendor-neural open-source flow!

* Performance and accuracy is similar to VitisHLS

 DSLX presents development benefits

— Parameterized funcs, bit precision calculation,
expression-language dataflow

Future Work

XLS Procs: task parallelism and streaming layers
hils4dml features: Convolution Layers, Reuse Factor,
linked .so file for predictions

hisdml

Jet Tagging Case Study:
4 layer dense network
4389 parameters
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