Tutorial

Duc Hoang (MIT) & Nhan Tran (Fermilab) for the FastML Community
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At the Large Hadron Collider
(LHC), galaxies of protons collide
40 millions times per second.

Identifying jets in real time at data
rates of roughly Petabit/s is a crucial
task at the LHC.

These collisions “
produce quarks _\

and gluons, the 1
building blocks
of matter, which
emerges as
tightly focused

ticle iet Successful jet identification
particie jets

allows scientists to reconstruct
collisions and probe the
fundamental physics behind
them.




CMS Detector Level 1
O(Pb/s) data rate trigger

A farm of 500 FPGAs will receive data from the detector
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The system have a 12.5 us time window to process an event.
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The tutorial will walk you through
how you can create your own NN on
FPGA system!

* https://tutorials.fastmachinelearning.org/

 Done in Jupyter Notebook!

(Il README

his4dml-tutorial: Tutorial notebooks for hls4ml

i’;jupyter () deploy-book ‘passing’ code style black € pre-commit



Focusing on 3 topics today

1. Train a NN (for jet tagging)

Pruning

2. Train a NN with pruning NS

3. Train a NN with quantization

Integer . Fraction

“Decimal” Point
Adapted from Song Han’s slides



