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Overall R&D goal

* Flexible, modern, experiment-agnostic tracking framework (ACTS)
* meets the HL-LHC computing demands

* allows for cross-experiment comparisons of tracking performance (both algorithms
and detectors)

* easily integratable into multiple experiments.
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Goals, milestones, deliverables

Activity Type Time frame Description WBS area
Milestone 3-6 months ACTS tracking workshop at Berkeley (14-25 January). 4.1

Milestone 6-12 months ACTS to GPU target demonstrator functionality identified 4.2
and interface defined

Milestone 12-18 months  First benchmarking of ACTS with GPU performance 4.2
relative to ACTS CPU only

Deliverable 12-18 months  Machine learning implementation for track ambiguity 4.3
resolution

Milestone 12-18 months Complete initial evaluation of detector region based pattern recognition 4.1

towards parallelisation

Deliverable 18-24 months If ACTS + GPU results indicate speed up over CPU only approach, produce 4 2
full ACTS+GPU demonstrator

Deliverable 24-36 months  ACTS integration within an experimental software 4.1
framework
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Team

Position IRIS Experience, background, role
Fraction
UC Berkeley
Heather Gray Professor Tracking algorithms and performance studies
and PI Former ATLAS tracking CP convener, current ATLAS simulation
convener
TBD Postdoc  100% Search closing 1 November
TBD Student  50% In discussion with students to start in spring semester
Stanford University
Lauren Tompkins Professor 20% Hardware tracking systems design and implementation, offline
and Pl tracking performance. Current ATLAS FTK project leader.
TBD Postdoc  50% Search nominally closing 7 November
TBD Student  50% Initially masters student starting spring quarter
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Risks

* Risk that GPU integration within ACTS fails -- 18 months, impact is last
milestone is aborted. Monitoring is done in milestone 2.

* Risk that ATLAS decides not to pursue ACTS. Low risk, monitor by following
the ongoing review process and the achievement of milestones.



Collaborations

* External
- Obvious collaboration with the ACTS project and the ATLAS collaboration
- Starting collaborating with Belle, who are planning to use ACTS for their track
reconstruction: workshop at Berkeley in January will be common with Belle
- Once ACTS reaches a higher degree of maturity, would be open to collaborating with
other smaller experiments in need of high performing track reconstruction code
*Internal
- Would be very interested in collaborating with CMS and LHCb, e.g. by sharing ideas
and comparing the performance of existing and future track reconstruction
algorithms



Suggestions

* [deas for IA metrics (for the PEP)
- Tracking: Would be best to have benchmark datasets, or at least benchmark phase
spaces to compare, e.g. processing time (or other resource metric), resolution,
efficiency & fake rate for pile-up of XX for detector volume YY for particles with pT > ZZ

* Defining scope of IA
* |[deas for IRIS presentations (eg, to help you build collaborations)

- TrackingML challenge could have a web meeting where ideas are shared amongst
participants

* Technical infrastructure of interest
* Meeting frequency

- 1 x month with 1 (at most 2) speakers who give in depth talk on work in progress



