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General idea Key concepts

e Python-based framework for nano-like inputs e Experiment agnostic core

e End-to-end orchestration & automation > Organize experiment-specific recipes in extensions

e No reliance on single local cluster or local storage e Use awkward arrays as interface, parquet as file format

e Adapt to any remote cluster and storage system > Give users full control over processing tools
~ HTCondor, Slurm, CMS-CRAB, LSF (NumPy, TensorFlow, coffea-nano-format, pandas, ...)
> Store via file://, xrootd://, gsiftp://, webdav:// e High degree of code-reuse and collaboration

e Persistent intermediate outputs e Define workflows with [uigi + law, metadata with order
> Debugging, reuse, sharing across groups e Control and execution via CLI, scripts and notebooks
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(* Just a suggestion, can be easily
Parallelization over ... altered or amended by analyses) Simple customization

GetDatasetLFNs . Provide Simple functions,
\lfns
] producers, to create

(= . n selection masks

e Campaigns & datasets

o Files

e Systematics = calibrated (updated) columns

J

> Typically ©(10k) 60min
jobs, however, on

stats .

= ML training & evaluation

standard resources C‘j " :; ! :
MergeSelectionStats MergeReductionStats events m V a rl a b I es
> HTCondor, CRAB, ... /
[\\\ e Nesting enables for easy
W reuse and capsulation

masks ProduceColumns

@producer(

Graph execution

example producer

"nMuon", "Muon.pt", "Muon.eta",

)I

. Single command Can [CreateCutflowHistograms] ) "muon_weight", "muon_weight_up", "muon_weight_down",
igger the full pipeli T
trlgger t e U pl pe Ine hists hists : def muon_weights(
. \ ‘ Producer,
from inputs to plots Cutflow plots_y ? mon mosks ak.AFFay | type(ELLips1
[PlotCutflow] [PlotCutflowVariables1D] PrepareMLEvents kwargs,
: : ) —> ak.Array:
[} [}
e Example

events events mlcols stats
: ‘ ‘ abs_eta - flat_np_view(abs(events.Muon.eta[muon_mask]), axis 1
either pt - flat_np_view(events.Muon.pt[muon_mask], axis 1)

way

céls céls [ MergeMLEvents ] { MergeMLStats }

mlcols ‘ syst, postfix [
_______ (Hsfu' uu),

= .- (Ilsystuplil ll_upli),
MLTraining ("systdown", "_down"),

sf_flat - self.muon_sf_corrector(self.year, abs_eta, pt, syst)

law run

--version devl \
--datasets ttbar,dy \
--calibrators AN

model

sf - layout_ak_array(sf_flat, events.Muon.pt[muon_mask])

__Se]-eCtor' \ weight - ak.prod(sf, axis-1, mask_identity-False)

--producers muon_weights \

UniteColumns events - set_ak_column(events, f"'muon_weight{postfix}", weight,

events

--variables AN

--workflow {crab,htcondor,...} 1 M) i
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