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Further detailed material and support

» Today only a short presentation to allow you to work with the
framework

> detailed presentation by lonut and others in DQ meeting in
05/2022 link

» material in last DQO?2 tutorial link

> please subscribe to alice-pwg-DQ-02@cern.ch (weekly
meetings on Thursday at 11 AM CET)

» in case of further questions beyond the tutorial, use
mattermost channel: “02-DQ Analysis Framework Alpha’
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https://indico.cern.ch/event/1158954/
https://indico.cern.ch/event/1220887/
mailto:alice-pwg-DQ-O2@cern.ch

Idea and scope of framework

> Scope: all analyses with single or dileptons (electrons & muons) as part
of analysis

» dilepton + 1/2 track(s) (correlations and b-decays), flow measurements,
multiplicity dependent measurements,..

» hence: scope DQ, EM dileptons, single-lepton based HF analyses,
extendable to UD

» realised via modularized derived data

» embedded in a hierarchical running strategy
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The O2 DQ Data model

ReducedEventsVtxCov
COVXX,XY,XZ,YY,YZ,2Z

Chi2

ReducedTracksBarrelCov
XY, Z, Alpha,
Snp, Tgl, Signed1Pt
Full covariance matrix

/ ReducedTracksBarrel \
TPClnnerParam

Flags
ITSClusterMap
ITSChi2NCI
TPCNClIsFindable
TPCNClsFindableMinusFound
TPCNClIsFindableMinusCrossedRows
TPCNClsShared
TPCChi2NCI
TRDChi2
TRDPattern
TOFChi2
Length

ReducedEvents
Tag
RunNumber
PosX,Y,Z
NumContrib

ReducedEventsExtended

GlobalBC
TriggerMask
Timestamp
TriggerAlias

CentVOM

ReducedTracks ReducedMuons

FilteringFlags ———
Pt, E(egx‘ PI-?i FlhenngFIags
sign Pt, Ega, Phi
Px,Py,Pz,Pmom Sign

Px,Py,Pz,Pmom

ReducedMuonsCov

RawPhi, Tgl,Signed1Pt

ReducedMuonsExtra
NClusters
PDca
RAtAbsorberEnd
Chi2
Chi2MatchMCHMID
Chi2MatchMCHMFT
MatchScoreMCHMFT
MatchMFTTrackiD
MatchMCHTrackiD

(Full covariance matrix)

ReducedTracksBarrelPID

TPCSignal, ReducedPair
Beta, Mass
TRDSignal, Pt, Eta, Phi

TPCNsigmaEl,Mu,Pi Ka,Pr

Sign

DcaxY,DcaZ

TPCNCIsFound
TPCNCIsCrossedRows

TOFNSigmaEl,Mu, Pi,Ka,Pr

FilterMap
PX,Py,Pz,Pmom
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The 02 DQ Data model: MC labelling

ReducedEvents| Join MCEventLabels ReducedEventsMC
MCEventld - Vitx,T,Weight
McMask
) McTrackLabels ReducedMCTracks
ReducedT] Join____| McReducedFlags McReducedFlags
McParticleld PDG
McMask Momentum
Position
Join Mothers

Daughters

McMuonLabels
McReducedFlags

McParticleld
McMask

ReducedMuons

» MC generator level information can be retrieved via MC "labels", joinable
to the event, track and muon tables

» Using a skimmed MC model allows for large data size reduction (work
with just particles of interest)
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Running philosphy

» Run 3: large data volumes implied by increase of luminosity and ALICE
high-granularity detectors

» 2-3 levels of data reduction within framework to provide relatively small
size output including all information needed for analysis with full
luminosity

> trigger layer processing using filter-pp: filter-pp-task (software trigger),
based on simple, inclusive single and dilepton signatures

» centralised hyperloop to produce derived data with table-maker: reading
AO2D, writing reducedAod.root

P user-based running on derived data table reader: reading
reducedAod.root, writing trees/histograms to analyse

> final output contains candidates and auxiliary sets of tracks (VO tracks,
dalitz leptons)

First employed for QM2023 preliminaries with pp 2022 data, being adapted for
other data sets
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Skimming Workflow

Input data OZPhysics' . DQ framework
& params common utilities
Produces:

event-multiplicity
« EventFiltering::DgFilters,

filter-pp

AO2D.root Produces:
)\ v0-selector « Skimmed data tables
Product « Event stats
5 D * Track & muon stats
[ ccbB ] M] QA histograms
[ track-selection ] dalitz-selection
Produces:

dg-flow
Produces:
* DQ:ReducedEventsQvector

» Produces a "skimmed and slimmed" data model

» Configurability for
- selecting events, tracks and muons with multiple parallel selections
- Amount of event/track/muon information
— allows also to do analysis on derived data beyond single
leptons/dileptons
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Analysis workflow

Input data DQ framework
event-selection
Produces: Dilepton-track pairing
* Selections (quarkonia - hadron correlations,
* Ev. mixing categories B - JIP+K,...)
* QA histograms Prodl_lces:

* Histograms
track-selection(s) y\  Dilepton-track tables
Produces: Same-event pairing
« Selections Produces:

* QA histograms . - -

P . g:lsézgzgiles Dilepton-track-track
muon-selection(s) (X(3872) — Jlp+Te+T),
Produces: Dilepton-jet,

* Selections
* QA histograms

Dilepton candidates
on disk

> Runs analysis over DQ skims or Framework/AO2D

> Can replay event/track selections but also use bits based on decisions
computed at skimming time

» Produces high level skims for "offline" applications, e.g. machine learning
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Structure of an analysis task in code

From PWGDQ/Tasks/tableReader.cxx

| e

orretTrackCutss tracksel; @ Data tables beling produced

Produces<aod: :
Outputob <THashList> foutputlist{*output-};

// The list hould contain alt the (e C
{data a1ackron satsction (+ evi

s needed later in analysis, includ
7 Mor 1 brefiLtar cuts) nd othar hesds Tike quarkoniim - hadron corre

..Output objec
R o o e ot SRt s et £yt ety b thas ot ooed by ey thar nemded setectioes i 1 SLOG [AIM S )

Contigurable<string> fConfigCuts{(" cfgTrackCuts®, *jpsiPIDI", Comna separated List of barrel track cuts'}; < y
Configurable<bool> fContigQA{"cfQA" s true, Tl 0A histogram Conf|gurab
“Conma separated list of histograns”};

Configurable<std: :string> fConfigAddTrackHistogran{" cfgAddTrackistogran" ,

Histogranianager* fHistian parameters

sta: -vactor<AnalysisConpositeCut> TTrackCuts;

void init(02

ramework::InitContexts) —-—

(e.g. list of

les (user input

)

Tstring cuthamesstr = fConfigCuts.value; ~ Initialization function (run once
if (!cutNamesStr.IsNull()) {
std::unique ptr<TObjArray> objArray(cutNamesStr.Tokenize(",")); i
for ek L by Seettien i) | when the task is created)
fTrackC h_back(*dqcuts: : GetC iteCut(objArray->At(icut)->GetName()));
}
VarManager: : SetUseVars (AnalysisCut::fgUsedVars); // provide the list of required variables so that VarManager knows what to fill

1, (fcontiuoh) (
ager: :SetDefaultVarNanes ) ;
TRLetha o Histogroshanager ({analysisiistost, fan, VarMnager: :kiars);

rHanager :foVariableN VarManager: : fg\ :

// set one histogran directory for each defined track cut
TString histDirNames = "TrackBarrel BeforeCuts;
for (auto& cut : fTrackCuts)

histDirNanes += Forn(*TrackBarrel %s;*, cut.GetName());
Def: sthan, histDirt , fC ackHistogram); // def U histograms
VarManager : Sethsevars(ﬁﬂsman Seetuseavare()}: 71 provide the 1ist of required variables so that VarManager

knows what
TOutputList. setObject  fHistHan->GethainMistograntist()):
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Structure of an analysis task in code

From PWGDQ/Tasks/tableReader.cxx

229 vu)d runTrackSelection(TEvent :on;t& event, TTracks const& tracks)

i

231 VarManager : Rese(va\uesir Vamanaﬂer kNBarre\Trackvauah\Esv

232 // fill even nformation which mi e ded in histograms/cuts that combine track and event properties

234

235 trackSel. reserve(tracks size());

236 uint32 t filterMap

237 int iCut = 0;

239 v for (auto& (rack tracks) {

2o Fatten

Sz v i (fconriotm (/) e s compile.tin

243 fHistMan->FillHistClass( Tra(xﬁarre\ Berore(uts » VarManager::fgValues);

244 b

246 i

247 v for (auto cut = fTrackCuts.begin(); cut != fTrackCuts.end(); cut++, iCut++) {

28 v if ((*cut).IsSelected(VarManager: : foValues)) {

249 filterMap |= (uint32 t(1) << iCut); % ” H .
35 v (F Fconrigany 7 M, ke thls comite tine ___“process” function:
251 fHistMan- >F1I1Nxst(lsss(Fom( Tra(kBarre\ 5", (*cut).GetName()), v;mavraﬁ & gva\ues)

= , === Arguments specify required input data
254 ¥

£ tracksel (static_casteint>(ilterhap)); tables

256 } // end loop over t

257 }

= Frequency of running depends on the

259 void processSkimmed(MyEvents::iterator const& event, MyBarrelTracks const& tracks) Input arguments

260 v

E * Multiple process functions allowed
263 Lot processoumy(yEventss)

64 v |

2o " L1/ g0 nothing T

2 ) Ty ————— Process switch: switch on/off
268 PROCESS_SWITCH ackSelection, un barrel tra(k sc\e(()m on DQ skimmed tracks", falsek: il

30 ERacESs SNt Trecksetect on, brocessoommystouty Tonttion' Fatser: tasks / process functions

270 b
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Generic structure of workflows in O2

> A workflow is a collection of tasks (or DPL devices) running
simultaneously in a shared memory environment

» Each task / device must specify:
— Inputs (data tables, other resources)
— Outputs (data tables, histograms, etc)
» Can have:
— Specific initialization function: init()
— Configurable input parameters: Configurable
— Other data or function members

» DPL framework organizes/optimizes the chain of running the different
tasks based on the specified inputs and outputs
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Running a workflow in O2

» Main requirements for the user:
— Select the needed tasks to be run in the workflow
— Specify the configuration of each single task / device in the workflow in
order to achieve the analysis goals

» Required tasks can be found in the same O2 executable or in different

ones
— Multiple O2 executables can be combined in a pipe:

» The user must ensure that the workflow can run, i.e. all needed inputs
can be read from input files or can be produced by the specified workflow
devices
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Running a workflow in O2

» Configuring and running a workflow can be a very laborious and error
prone process due to many tasks that usually need to be run, so:
— Task configuration is done using (predefined) .json files, and
— Workflows are typically run using python scripts

» Example of a command line run without the help of scripts: -
02-analysis-dg-table-maker-mc —configuration json://tempConfig.json —severity error —shm-segment-size
12000000000 —aod-writer- json aodWriterTempConfig.json -b | 02-analysis-timestamp —configuration
json://tempConfig.json -b | 02-analysis-event-selection — configuration json://tempConfig.json -b |
o02-analysis-multiplicity-table —configuration json://tempConfig.json -b | 02-analysis- trackselection
—configuration json://tempConfig.json -b | 02-analysis-pid-tof-base —configuration json://tempConfig.json
-b | 02- analysis-pid-tof —configuration json://tempConfig.json -b | 02-analysis-pid-tof-full —configuration
json://tempConfig.json -b | 02- analysis-pid-tof-beta —configuration json://tempConfig.json -b |
o02-analysis-pid-tpc-full —configuration json://tempConfig.json -b | 02- analysis-track-propagation
—configuration json://tempConfig.json -b

» Example of command line using a python script:

- ./runTableMaker.py -runMC —arg
internal-dpl-aod-reader:aod-file: AO2D.root
configTableMakerMCRun3.json —add_track__prop
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A .json configuration file

stopsifcroot, » All tasks in the workflow need to
: have a specified configuration in

NoTNT? .json file

il - Specify the configurables and

process functions

—

s102MCdebugCuts, kaonPID

‘ » See e.g. for the track selection
task shown in slides 5-6

» N.B. When a task is included in
the workflow, at least one process
function must be active
- Sometime if we want to switch
off a task from an executable that
is being run, we enable a process
function named “processDummy”
which does nothing

: "dca, its, tpcpid, tofpid",
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A .json

reader/writer configuration

L I R T T B I R B B R IR |

<

true
tors*: [

> A reader/writer configuration file specifies the
data tables to be read from or written to disk
- Needed when one works with data models other
than the central O2/Framework model

» The file can specify just the table identifier or it
can specify detailed information, e.g. customized
names for each data member in a table

» These files are typically needed when:
- Analyzing skimmed data - Writing skimmed
data to disk
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The goals of this tutorial

» Understand the way workflows are configured
» get familiar with hyperloop configuration

» Analyze the skims
— Simple Dilepton analysis
— Run over MC and match reconstructed and generator level objects

» Be aware of auxiliary tools
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