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* Physics goal in ALICE Run3

* Precise measurements of heavy-flavour hadrons down to very low pt

- How to achieve?

 Improve the spatial resolution of detector

* 100 times larger than the statistics collected in Run 1 and Run 2
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More statistics .




ALICE upgrade in LS2
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PEERE AW YR YA

a. ITS SPD (Pixel)
b. ITS SDD (Drift)
c. ITS SSD (Strip)
d. VOand TO

e. FMD

- -

9,

ITS

FMD, TO, VO
TPC

TRD

TOF

HMPID
EMCal

DCal

. PHOS, CPV
10. L3 Magnet
11. Absorber

12. Muon Tracker
13. Muon Wall
14, Muon Trigger
15. Dipole Magnet
16, PMD

17.AD

18.2ZDC

19. ACORDE

©CONOUIAWNE .Q

I 1 3 1 1

biao.zhang(@cern.ch

New silicon tracker (ITS2 & MFT)
TPC Readout planes using GEM
New Fast Interaction Trigger (FIT)

Upgrade readout of all other detectors
New Online/Offline system (O2)




ALICE upgrade in LS2

Have installed su;cessfully in May, 2021 !.! _ Pilot beam tests (29.10 — 1.11)

orbits ~ | | msec — average ~6 collisions )

% All tracks were reconstructed ONLINE.
ALICE

- Strategy in ALICE Run3

v Continuous readout and online data reconstruction

= New Online/Offline system (02)
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Data processing for run 3 and 4

Asynchronous processing
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Analysis framework for run 3 and 4

Challenge:
process 100 times more data with just 4 times the resources
(wrt Run 2)
- How can we do?
v Modern data structures and modern C++ i workfiow a
. . . ol e
v Parallelized execution (process a full time frame, not an event) /ty . i
workflow ¢
v Combine (highly optimizable) declarative and (flexible) i pailen \ L \A

moerat i N
Imperative concepts =
= 02 Analysis Framework built on O2 Data Processing Layer (DPL)

- Analysis split into blocks

- Each block consumes trees/tables, produces histograms or
trees/tables
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Apache arrow

Pandas

Analysis tool

apache arrow

Parquet

Data base

Cassandra

70% ~80% CPU cost for the copy and convert!
Apache Arrow:
* (Cross-language development platform for in-memory analytics
e shared in-memory columnar data and zero-copy
M Enable big data systems to process and move data fast. Exploited
by ALICE experiment to analyse the unprecedented amount of

data for run3 in O2
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Data model for analysis
based on flat tables
arranged in a relational-
database-like manner:

minimise /O cost
Improve vectorisation
/ parallelism

!

Apache Arrow
hidden behind a
classic C++ API

Analysis chain

—>

Analysis core expressed in
the form of a task

legacy from Run 1 + 2
filters and selections
merging,
concatenation of fow

tables
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DEBUG GUI

TPCDi1gi1t12

TPCD1g1E12er \\\

TOFD1g1 tWr ter

TP(D1g1tWr1ter

TPCDi1g1tY2er2

ITSDi1g1tWr: ter

ers
_ f ITSDi1gi1Ezer MFTDi1g1tWr) ter \‘ TOFClusterer TOFClusterWri ter

FlTD1g|tWr1ter

3 3
MFTDigi1th2

TOFD1g1t1:er

GRPUpdater
FITD1gi1trzer l

e Digitization workflow on-going as shown in the topology viewer of debug GUI
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Runi1/2 vs Rung3
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Run2 MC DATA: LHC19c6 (285013 285014 285015 285064 285106)

e Good agreement with AliPhysics and 02

* Nice shape of Inv. Mass
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ALICE3 Run5 (based on O2)
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Summar

* ALICE upgrade completely in the July of 2021, Pilot beam test have
started in the Oct, 2021

* Analysis framework for run 3 and 4 (O2) have be developed, showed
consistent results with Runl/2 framework

* The O2 system has been exploited for the ALICE3 performance

study
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