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= Present status:
* |Pstrong “.out”: plain-text, metadata header + columns of particle properties
* Event information in a separate file in stdhep/HEPmc format.

state part

# int :

# initial particle energy = 16.58088 +/- .16 GeV, 5ig .00 5.88 24.88 microns i 1.401.48 mm mrad

# Intensi 2.55 x / Wavelength = § gth = 25.00 fs, i

# Pulse peal

flimo——o——m=—e

# E (GeV)

flimo=
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

271211285E-86 68 11

23794214353E-85 B 11
11
11

[
[T, |

oo
~

(¥, ]

e



Interaction point simulations

UNIVERSITY OF
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= Things to consider in a replacement
* Binary saves space, easier to store at higher precision, faster to read/write

Reproducibility means knowing exactly how data was generated, which means storing lots more metadata

|deal format would be platform /language independent, straightforward to pickup
* How easy is it to pipe data into the next code in the sequence?
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= HDF5 as the “minimal viable” option

» Time taken to finalize this is time that could be spent on implementing physics processes

Accessible by most software packages, e.g. Matlab, and libraries available for, e.g. python, C/C++
Hierarchical data format (filesystem within a file), with “groups” (folders) and “datasets” (files/tables)
Data “attributes” allow for storage of, e.g. units and definitions, together with the data itself
Additional milestone: transfer of output format from plain-text to custom HDF5 [March 2020].

= Proposed structure:
» At top level: /build, /config, /final-state and /event
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e Proposed HDF5 structure

/build

* Anything needed to rebuild the executable: code version, commit hash, compilation options...

/config
* Anything need to reconstruct the run: a copy of the input file, values of laser intensity, electron energy...

/final-state
* /electron, /photon, /positron
» Each containing a dataset (i.e. a table) of position and momentum, both four-vectors

/event

* Format not decided — should store enough information on individual events to reconstruct the interaction,
e.g. vertex position, incoming and outgoing momenta etc — subdivided by type?

» Standard formats, e.g. HEPmc3, are all plain-text?
* Any thoughts welcome
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- ist 1.keys())
matplotlib.pyplot as plt
numpy as np ['beam’, ‘control®, ‘input-file', "laser', 'mpi-tasks®, ‘output’]

T

Bor= M
file = h5py.File( '8.5x1d |

file['config/laser

F= il

list{file.keys(})
['build’, "config", "final-state'] o= Ml

test=File[ g
B o= print(test.dtype.metadata)

- . R print({test.value)

list(file[ "build"].keys())

{"enum’: {’'Linear’: @, 'Circular’: 1}}

['branch®, ‘commit-hash', 'features®, "wversion’] 1

B o=

print{file[ 'build/branch’].value)
print{file[ "build

feature/hdf5-output
8.5.2
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p=tile[ "final-state/photon/momentum’ ].value
P

.hist(energies, density= » bins=168a)
.ylabel( "de v ')
.xlabel( "¢ Mey
array ([ (1046.3961510: .82735217, ©.00301574, -1046.309615865), —
( 938.5617489 .02246415, -0.02779876, -938.56174829),
o .0030487 , ©.00917001, -15.
.62401781, -0.01048612, -123.9
.01383645, ©.092797869, -992.
81997857, -0.82183526, -1055.07636477)],

(*2°, "<f87), ('3°, "<f3")])

energies=p[:]['8"]

.
T

1000 1500 2000 2500 3000 3500
energy [(Me\V)




