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I
. INTRODUCTION &

i BACKGROUND



ATLAS' Big Data Problem

e [ HC: Proton bunches
o 3564 bunches per orbit, 25ns time separation > 40 MHz bunch crossing rate
o Cannot record all this data (time, $$$) >
m Triggers (select “interesting” events)
m  Deadtime (ignore events)
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L1CT must be simple + fast; eliminate background while keeping good events




Deadtime

e Detectors take event datao, write to
temporary storage (‘ouffers”)

e T[rigger system processes event - if
fits requirements, issues “Level 1
Accept” (L1A) signal

e Reading information from detector
buffers to HLT storage takes time

e Lowering data rate, trying to
maintain high efficiency for physics
events
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Deadtime Logic

Simple: After L1A, ignore
N events

Prevents overlap in events
being read out
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Complex: Sliding Window,
Leaky Bucket Algorithms

Prevents buffer overflow
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Model detector buffer as
a bucket with size C and
leak rate D, don’t allow
triggers when full



I
- PROJECT SCOPE &

i SPECIFICATIONS



Deadtime Simulation

Bunch group key: 2543
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o How many triggers/important events
missed?



Areas for Improvement

e Only accessible via terminal:
secure copy program files, run

e All configuration must be directly

edited in code

e Bunch group input mode: ATLAS
TriggerTool Bunch Group Keys
only

e No flexibility for simulating
triggers for bcids outside of
bunch group 1
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TriggerTool visualization of bcids and corresponding
bunch groups (information accessible via BGK)



My Project

e Phase 1: Enable online monitoring, adjustable parameters
o Full original functionality, but online and with user-friendly display
e Phase 2: Additional simulation capabilities

o Bunch Group 15 triggering - trigger events that affect deadtime but aren't
interesting for physics

o Add input sources
o LHC fill schemes (user file upload)
o Get current bunch group key being used in ATLAS (via WeblS)

o Random seed number for repeatability



| PROJECT DEMO
|



Links

Project Site

htto://pc-adt-04.cern.ch/CtpWebMonitoring_Sarah/www/MainPage.ohp?url=Deadtime

Demo Video



http://pc-adt-04.cern.ch/CtpWebMonitoring_Sarah/www/MainPage.php?url=Deadtime
https://stanford.zoom.us/rec/play/7iB8JWJhChMhB3-N-Y6RWnhVmqfTUJ_LE5V_tUhSIMtoIcuWKbwgWwjYvIEh2H9xaU2GpAoS2qWAC2Lm.1eHzRVXuyJD2sUb6?autoplay=true&startTime=1691613940000

| FUTURE STEPS
|



Next Steps

e Shortterm (me)
o Patch security holes
o Voalidate form entries
o Improve documentation
e Longterm (someone else?)
o Multithreading for faster simulation speed
o Merge production branch into official ATLAS Web Monitoring Site
o Connect WeblS to active ATLAS information (vs. current pc-adt-04 setup)

o Incorporate tool into ATLAS control room display?



Acknowledgements

e Supervisors: Emil and Lorenzo
e Special thanksto
o Antoine Marzin, Patrick Czodrowski, and the L1CT team
o Theo Alexopoulos, Nikolaos Kanellos, Foteini Kolitsi, Valerio D'’Amico
o Myron Campbell, Junjie Zhu, Steven Goldfarb, Maggie and the UMich Team
o Patricia Burchat, Lauren Tompkins

o Friends & Family



| %

"

Fd




Sources

Bernius, Catrin. 2020. “The ATLAS Trigger and Data AcQuisition (TDAQ) System." MuZe-//
Workshop (Slides). https://cds.cern.ch/record/2730760/files/ATL-DAQ-SLIDE-2020-356.pdf

Koulouris, Aimilianos. 2022. “Upgrading the ATLAS Level-1 Central Trigger." CERN. Newsletter of
the EP Department. httos.//ep-news.web.cern.ch/content/upograding-atlas-level-I-central-

trigger

Lietava, R. 2018. “Introduction to Triggering." 7riggering Discoveries in HEP I (Slides).
https://indico.cern.ch/event/65%9612/contributions/2690262/attachments/1591386/2518642/trigge
rintro4.pdf

Stockton, Mark. “The ATLAS Level-1 Central Trigger.”

“‘Introduction to Triggers." 2023. ATLAS Software Documentation.
https://atlassoftwaredocs.web.cern.ch/AnalysisSWTutorial/trig_intro/



https://cds.cern.ch/record/2730760/files/ATL-DAQ-SLIDE-2020-356.pdf
https://ep-news.web.cern.ch/content/upgrading-atlas-level-1-central-trigger
https://indico.cern.ch/event/659612/contributions/2690262/attachments/1591386/2518642/triggerintro4.pdf
https://atlassoftwaredocs.web.cern.ch/AnalysisSWTutorial/trig_intro/

