Innovative Algorithms Kickoff
Tracking

Institution(s):
Pls:



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

”‘atCMSinr-zplan_e — ' (W/US CMS OpS)
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Core Team (l)

Name Position IRIS % Experience, background, role

UCSD

Avi Yagil Prof 0% Expert in scheduling meetings

Matevz Tadel Proj Sci 20% All around weapon. Tracking expert, SW guru...
Slava Krutelyov Proj Sci 20% Tracking and CMS SW reconstruction expert
Mario Masciovecchio Pdoc 80%

TBN Student Expected start in year 2

Cornell

Peter Wittich Prof 0% Expert in scheduling meetings

Steve Lantz

Comp. prof 40%

HPC computing professional

Dan Riley

Proj Sci 30%

CMS framework and computing expert

K. McDermot/TBN

Student 50%

Validation, software
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Core Team (ll)

Position IRIS % Experience, background, role
Princeton
Peter EImer Pl 0% Expert in scheduling meetings
TBN Pdoc 150% Replacement for Matthieu
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Team - Collaborators

Name Position IRIS% Experience, background, role

FNAL

Giuseppe Cerati Scientist 0% Tracking expert

Matti ?7? 0% CMS Framework and tracking expert
Allison Reinsvold Hall Pdoc 0%

U. Oregon

Boyana Norris Prof 0% Computer Scientist

Brian ??? Student 0%

IRIS-HEP Kickoff




Goals, milestones, deliverables

Activity Type Time frame Description WBS area

Milestone 6-12 months Integrate vectorized KF tracking into the CMS software environment 4.1, 4.2
and benchmark (w support from US-CMS OPS program)

Milestone 12-18 months Initial test of vectorized KF in CMS trigger environment complete 4.1,4.2
(w support from US-CMS OPS program)

Milestone 18-24 months First GPU demonstrator for Matriplex 4.2

Deliverable 6-12 months Submit paper on interplay of track reconstruction algorithms and 4.1

detector design for publication to peer-reviewed journal
(w support from US-CMS OPS program)

Milestone 24-36 months Re-write vectorized KF for the new HL-LHC tracker geometry and L1 4.1
trigger segments (w support from US-CMS OPS program)

Milestone 24-36 months Develop an alternative pattern recognition algorithm (segment-linking) 4.1
to KF for the new HL-LHC tracker geometry. Naturally parallelizable
and vectorized. (w support from US-CMS OPS program)

Milestone 36-48 months Integrate segment-linking tracking into the CMS software environment 4.1, 4.2
and benchmark (w support from US-CMS OPS program)

Discussion point:
Can break the above into smaller pieces to get a finer granularity, a la ATLAS, but is this what we want?
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Risks

« Name of risk - R.4.1

* Description - Problems in cutting CMSSW release(s)

e Timeframe — 6-18 months

 Probability - High

« Impact — Testing and possible deployment slips linearly. Delays in integration
with CMSSW and testing in trigger environment.

« Monitoring and Trigger — Follow CMS release making and validation

« Mitigation - Back-port to earlier CMS release(s)
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Suggestions

None



