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11Derived data: definition

Derived data: 

What are they? AO2D.root files produced with a task that creates given tables by processing other AO2D.root files


Why are they useful? By storing in the derived AO2D.root only the information needed for your analysis, you reduce the size of 
AO2D.root files to analyse and speed up the execution of your analysis code by skipping at least part of the workflows of your 
analysis


Types of derived data

➡ Self contained: derived AO2D.root files that contain all the information needed for your analysis that hence do not require 

to access the original AO2D.root files that were used to produce them

➡ Linked: derived AO2D.root files that contain additional information with respect to the original AO2D.root files that were 

used to produce them and hence require access to the parent AO2D.root files
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11Derived data for HF from trackIndexSkimCreator.cxx task

Charm-hadron decays are not found in the reconstruction step (you don’t find them in the AO2D.root files), but at the analysis 
level with the trackIndexSkimCreator.cxx task

➡ It produces tables filled per candidate with indices and selection flags

.
.
.

Table with 2-prong candidates (D0)

Table with 3-prong candidates (D+, Ds+, Λc+, Ξc+)

collision index
first daughter index
second daughter index
selection flag 

Metadata with the information of parent files 
processed to produce this derived file

Table with D*+ candidates

Derived AO2D.root
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11Derived data for HF from trackIndexSkimCreator.cxx task

Charm-hadron decays are not found in the reconstruction step (you don’t find them in the AO2D.root files), but at the analysis 
level with the trackIndexSkimCreator.cxx task

➡ It produces tables filled per candidate with indices and selection flags → linked derived data

.
.
.

Table with 2-prong candidates (D0)

Table with 3-prong candidates (D+, Ds+, Λc+, Ξc+)

collision index
first daughter index
second daughter index
selection flag 

Metadata with the information of parent files 
processed to produce this derived file

Table with D*+ candidates

Derived AO2D.rootParent AO2D.root

Same DF name

Index corresponding 
to entries in collision 
table

Indices 
corresponding to 
entries in track table
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11How to run on linked derived datasets?

Hyperloop: just treat them as any other dataset, the parent access is automatically managed by hyperloop

Locally:

➡ run your workflows setting the derived AO2D.root files as input files

➡ set the parent access and the path of parent files

Text file containing the paths to 
your derived AO2D.root files 
(either local or on alien)

Argument to set 
parent access level

Argument to set path for 
parent AO2D.root files
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11How to produce derived datasets?

Hyperloop: 

➡ select the tables that you want to 

save in your derived data from the 
configuration of the wagon


➡ if the derived data requires parent 
access, MaxDF must be 0


➡ inform the train operator that your 
derived data must be linked to the 
parent dataset


Locally:

➡ Run the workflow that produces the tables that you want as derived data and specify them in 

the OutputDirector.json file
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11Size of HF derived datasets in pp collisions

The reduction factor (i.e. size of parent dataset divided by the on of the derived dataset) appears in the test output and then it can 
be seen in the Grid Statistics tab once the train that produces the derived data is done 

For pp collisions, the reduction factor is around 180, meaning that 
the current HF derived AO2D.root files occupy ~0.6% of the disk 
space occupied by the parent AO2D.root files

➡ This depends on the selections applied and the colliding systems 

(e.g. in Pb—Pb we expect many more candidates per event) 

Reduction factor Links to train outputs

Data ~140—180 128492, 127820, 
127451, 126921

MC ~610—680 129264, 129265, 
129266
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https://alimonitor.cern.ch/hyperloop/train-run/126921
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11Performance without derived data in pp collisions

The largest memory consumption is for the 
hf-track-index-skim-creator 
workflow

40% of the CPU time taken by the               
hf-track-index-skim-creator and 
track-to-collision-associator 
(needed because of the hf-track-
index-skim-creator) workflows
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11Performance with derived data in pp collisions

Reduced memory consumption from 
3.8 GB to 2.7 GB

Top 70% of the CPU time taken by non-HF 
workflows

Overall resources needed reduced

➡ Your code runs faster on 

hyperloop and takes less 
memory

Largest memory consumption is for the 
track-propagation workflow
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11Next step: self-contained derived data

Weak point: being linked, the HF derived datasets still require the access to the parent AO2D.root files

➡ Still access to large datasets needed

➡ Especially in periods before approval sessions, this could be problematic because many analyses will access the same data 

files 


Next step? Produce a derived dataset containing only the information needed for a specific analysis

➡ E.g. analyses of B0 → D—𝜋+ and B+ → D0𝜋+ can run on linked derived data and produce self-contained derived AO2D.root 

that have tables for preselected D mesons and pions as well as collisions that contain a B candidate (see 
dataCreatorDplusPiReduced.cxx and dataCreatorD0PiReduced.cxx)

—

Very large reduction factor implies very small datasets that can 
be analysed very quickly since no access to the parent dataset is 
needed

Example test: 130390 produced derived data of a total of 2.6 
GB starting from a dataset of 12.6 TB (LHC23c1)


➡ Derived data can even be analysed locally in few minutes
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11Summary and useful links

Summary

➡ If your analysis uses D0, D+, D+, Ds+, Λc+, Ξc+, or D*+ candidates and the linked derived datasets are available, use them to 

avoid the dependency on the trackIndexSkimCreator task to reduce the resources needed

➡ Linked derived data for charm cascades will be produced soon as well

➡ Studies for the production of derived datasets for Pb—Pb data will start soon

➡ The goal for all the analyses should be to produce self-contained derived data (easier for “rare” observables)


Useful links:

➡ Derived data for 2022 pp sample (apass4) already available for D0, D+, D+, Ds+, Λc+, Ξc+, or D*+ candidates. Spreadsheet with 

available derived datasets and corresponding selections used https://docs.google.com/spreadsheets/d/1khi-
SB0wpVkEymv6UJ2brXD6RhcPFG5TsOsTGHdzxhE/edit#gid=277044673 


➡ More general information about derived data in Hyperloop documentation https://aliceo2group.github.io/analysis-framework/
docs/hyperloop/operatordocumentation.html#derived-data 
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