Development of Experiment-Specific
Data Schemas for Cofiea

By Sam Kelson




A little about me ...

e [RIS-HEP Mentors: Lindsey Gray, Nick Smith, Matthew
Feickert, Giordon Stark




Intro: What 1s Coftea?

e Columnar Object Framework For Effective Analysis
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Intro: Coffea in the PyHEP Ecosystem
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e A data structure is defined by the information it encodes and the ways in

which 1t can be used.
e Ex: Lorentz vectors
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Goal: Experiment-Independent Functionality for Coffea
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PHYSLITE Updates

e Mostly bug hunting...

1. Allow ElementLink-ing: (*) nanc

2. Do not read additional data and only offsets: () PHYSLITE schen

3. Correct branch names: () Change CaloCalTopoClusters tO egammaClusters

4. Understand why branch computation fails only in some files: (*) Size of ar

5. Understand amount of data read: (-) PHYSLITE schema an

e Also improved element linking




Incoming New Features: Improved Metadata Reading

e Uproot can’t read everything, including metadata
e Metadata can help with element linking and object identification
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hat 1t Could Do:

Hard Coded: Metadata Reading:

_element_link_multiple(events, obj, link field, with_name=

13267281: "
342174277 :
368360608
375408000
394100163:
614719239
660928181
779635413:

link = obj[link_field]
key = link.m_persKey
index = link.m_persIndex
unique_keys = [

i in numpy.unique(awkward.to_numpy(awkward.flatten(key, axis=|

o = aNI=0

i.mixin_class(behavior)
Electron( icle):
""Elect ction, following ~xAOD::Electron_\
where(unique_keys):
target_name = _hash_to_target_name[unique_keys[0]]
mask = key == unique_keys[0]
global_index = _get global_ index(events[target_name], obj._eventindex, index)

<https://gitlab.cern.ch/atlas/athena/

@dask_property
trackParticles(self): global_index = awkward.where(mask, global_index, -1)

return _element_link_method( links = events[target_name]._apply_global_index(global_index)

self, "trackParticlelinks", “"GSFTrackParticles if len(unique_keys) == 1:

r 1 links
ard.where(mask, links, where(unique_keys[1:]))
@trackParticles.dask

trackParticles(self, dask_array): out = where(unique_keys).mask[key != 0]
return _element_link_method( if with_name is not N :

self, "tr inks", "GSFTrackPartic , dask_array out = awkward.with_parameter(out,

tr record__ ", with_name)
return out

r




Whats Next for PHYSLITE

e Performance testing
o  Memory
o Computation time/usage
o W /WO Dask
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