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Introduction Proposal

® Machine Learning has become e Design flow proposed to generate HDL
popularized and is being applied in descriptions and obtain power results
several fields e FPUs

dissipate too much power;
® When considering embedded therefore, quantization is performed
devices, power dissipation of ML

tools must be considered DT training performed on software

using Python Scikit-Learn library

® Neural Networks can still be costly in ¢ tree-VHDL translation: translates the

embedded devices Python structure into VHDL
® Simpler models can be used, such as synthesizable code
Decision Trees (DTs) ® Architectures synthesized for 65nm ASIC
GOAL: propose a design std-cells library, with Cadence Genus
flow for analyzing trade-offs e ... R
of DT models with varying | o1 input et or T
Complexity (input Raw scaling EA :, Training | Classifier | translation |:
. . D : { APprox. |
quantization/tree depth) |t Dataset @ ------------------ o
F---""""""""""-""""""-“"“"“""""-"""""""""“"“-"E L deSCI‘iptiOI’l‘
b Quantization
| e Accuracy, Power RTL
: il‘ Synthesis
é = accelAd| —&— depth 4 *
' 14 e activities —< depth 6 *
1 — wgarable —»— depth 8
Decision Tree ! o depn1 e domnas
(DT) Kernel (@)} 2100+ deprno
____________________________________________________________________________________ ] é 8] & dh *
2
5 6 o
Results 2 . -,
>
® Input quantization (approximation) :; A<: ) L, <
led to accuracy increases of up to 8.7% op ® ovv % o N , v °
0.3 0.4 0.5 0.6 0.7 0.8 0.9
® Some models obtained similar accuracy mean test accuracy
results with less power dissipation oo et
® Except for the wearable data set, every  os; Ve
model reached a stable accuracy with | /"'
relatively shallower trees [
®o06
® Input quantization higher than 10 bits -
did not present significant °© &
improvements in accuracy " /
0.3 H dataset —— activities
® Some data sets obtained the best T el — wireless
accuracy values with srpaller widths T334 & & B & u B g
input width
) SE=
UFRGS asey . -
el a5 Contact: baabreu@inf.ufrgs.br

IEEE CAS/CEDA Electronic Design Automation School 2020



	Slide 1

