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ALICE TRD Trigger Architecture

Tracklet Fit (Tracklet Preprocessor)

S During Drift Time:
ﬁ R e B B B s B B s B ————— N = hit count y; = position
S oel ey T Y N R 'Jé 2.x; = time bin sum 2.y; = position sum
N I p < X Y= tlr.n.e bin*position sum
< 2.yi2 = position? sum
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ALICE TRD Trigger Architecture

ALICE TRD Trigger Timing
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ALICE Time Projection Chamber
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Luciano Musa (CERN) QGP, Heavy lons and Detectors




ALICE Time Projection Chamber
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Luciano Musa (CERN) QGP, Heavy lons and Detectors




ALICE Time Projection Chamber
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Integrated ADCs The end of analogue memories
+ multiplexed digitization

fast digital sampling + sparse
readout = FAST TPCs

CHANNELS /' CHIP: 1 CHANNELS /' CHIP: 4 CHANNELS / CHIP: 1
POWER / CH: 120mW POWER / CH: 80mW POWER / CH: 16mW
PRICE /CH: 50CHF PRICE / CH: 8CHF PRICE/CH: 5CHF
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Luciano Musa (CERN) QGP, Heavy lons and Detectors




Innovative Readout

Integrated charge amplification,
digitization and signal

200 | Zchae 4 . L
Very High Integration !! iy,
- 4 nj/bit | Q ,
16 low-power fast ADCs - | e, ()
16 DSP and 800K-bits Memory : y

Extreme Tech: Electronic News:

“Most Complex SoC Device Ever” “SoC Device in Atomic Particle Experiment” Electronic News

ALTRO electronics used also for
L other ALICE detectors:

AFTER TCF+MAF
e EMCAL, PHOS, FMD

" Processiﬂn$M q ALICE TPC Electronics adopted
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e NA45, HARP, CAST
e STAR Upgrade, MIPP, BONUS
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HLT-Cluster Load last hour
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HLT ALICE TPC Track Reconstruction (CA+KF)
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|:1. Segments |

|:4. Tracks |

e highly vectorized
e very efficient on

Cellular Automaton (CA)

Track Finder:
(1) Build short track segments.
(2) Connect them according to
the track model; estimate their
possible position on a track.
(3) Tree structures appear,
collect segments into track
candidates.
(4) Select the best track
candidates.

A
[ Precision | @

GPUs
® significant cost saving
w.r.t. CPUs
*
( Detector layers )
3 Kalman Filter (KF)
Track Fit:

(1) Start with an arbitrary initialization.
(r, C) (2) Add one hit after another.
(3) Improve the state vector.
(4) Get the optimal parameters after
the last hit.

r — Track parameters
C — Covariance matrix

Prof. Dr. Ivan Kisel



Middleware fault tolerance

Event Chain Building Blocks

Hierarchical Event Analysis
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(Sub)Event Merger

Node A

Bridging between Nodes

Event N Event N : ‘ :
Subscriber Block O Block 1 Publisher New Subscriber
Analysis Event N.1 Data producer | £Vent | Bridge
Code | Subs || Subs S o
etwor ode
Shared M
Publisher ared viemory \ /
i Event N.2 Merging Network data
Subscrib Code transport
ubscriber
* Node B '
Analysis Publish Network Code
Code Event N.2 ublisher .
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Publisher Event N
¢ l Block O, 1 ... Subscriber Event Publisher
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Publisher O w Subscriber
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HLT-Cluster Load last hour
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CERNCOURIER.COM

FEATURE COMPUTING

2800 GPUs, 32 GB each
24640 CPU cores

200 TB main memory

200 PB mass storage

Up to 1.3 TB/s ingres

Up to 200 GB/s egres

95% of processing on GPU
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D ata d |Str| b u tl O n fra m eWO rk New nodes The event processing node racks in the ALICE computing farm, part of a completely new computing model for Run 3 and beyond.

developed al FIAS ALICE UPS I'TS GAME FOR
SUSTAINABLE COMPUTING

The design and deployment of a completely new computing model
- the O” project — allows the ALICE collaboration to merge online and offline
data processing into a single software framework to cope with the demands of
Run 3 and beyond. Volker Lindenstruth goes behind the scenes.
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ALICE
Run 3 Pb-Pb

\/SNN = 5.36 TeV

27 September 2023, 04:50
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und viele erfiillende Momente.




