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Overall R&D goal Project overview

Perfect tracking that takes no time at all Cornell, Princeton, UC San Diego + Fermilab (all CMS).
" - ; @ 3-year NSF grant, now in the final year + CMS R&D project
> EXp|0re Kalman fllter'based track fi nd|ng and track e Fermilab and University of Oregon: 3 year DOE SciDAC4 grant (just started)

fitting on many- core SIMD and SIMT architectures ---

because: Why Many-Core?

a) that’s what we are getting (with reduced cache . .
size and memory b/w per register); and jo e e e
b) we really need the additional resources to be able

to process HL-LHC data ao
Goal: Run in CMS HLT for Run3 and beyond; maybe =

also parts of offline

Luminosity [10* cm? s Year of Introduction

~~ -« Instantaneous luminosity of the LHC is
- expected to continue increasing the
High Luminosity era

+ Clock speed has stopped scaling (power
consumption, heat dissipation, etc.)

+ Number of transistors is still increasing

= *+ Higherd
igher detector occupancy means more . More cores/chip, more SIMD

time spent in event reconstruction

18 month goal: Initial test of vectorized KF
in CMS trigger environment complete

Simulation of pile‘up = ;10
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