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Introduction

The Data And Metadata iNspection Interactive Thing (DAMNIT!) is a software developed by
the Data Analysis group at European XFEL (EuXFEL) that automates the creation of
experimental overviews for beamline scientists and users.

At EuXFEL, experimental tracking has traditionally relied on manually filled spreadsheets
and electronic logbooks to record experimental settings, metadata, and analysis results. This
approach is time-consuming, error-prone, and challenges reproducibility. DAMNIT replaces
these manual processes with an automated solution.

Toward standardized analysis

Fully integrated with the EuXFEL data system, DAMNIT automatically collects metadata and
manages data analysis workflows during experiments, providing users with real-time
progress monitoring. Users can configure complex data analysis workflows running on the
Maxwell? computing cluster through the Slurm scheduling system, with results automatically
saved and displayed in the overview table.
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Results are systematically saved in structured formats: SQLite® for summaries,
HDF5P)/NetCDF! for data. A Python API enables result retrieval, allowing users to read the
generated data for validation, visualization or further analysis through any tool.

from damnit import Damnit proposal_6996[150, "xpcs_mean_dataset"].read()

proposal_6996 = Damnit(6996) xarray.Dataset
table = proposal_6996.table(with_titles=True)

Dimensions: (gBin: 11, t: 269, pulse_1: 280, pulse_2: 280)

* | v Coordinates:

pulse_1 (pulse_1) int64 01 =
pulse_2 (pulse_2) int64 =
qBin (gBin) float64 0.012 0.( =]
t (t) float64 =]

s> | v Data variables:
g2 (gBin, t) float64 0.05703 0.05641 ... 0.0001088
ttcf_mean (gBin, pulse_1, pulse_2) float64
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The tool includes a user-friendly frontend built with Qtl”! featuring a tabular interface that
displays tracked quantities for each measurement, allowing users to explore interactively
data and helps them steer the experiment as data is being collected.

It also includes a code editor allowing to quickly modify the analysis software, (re)process
data and explore logs from the code execution.
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Interested in learning more? Want to test and use it on your experiments?
Get in touch at da@xfel.eu and check the documentation at damnit.rtfd.io

Tailored to your experiment

DAMNIT enables a wide range of application, spanning from basic metadata collection to
advanced data analysis processing and final result generation. Users can incorporate
custom code by defining Python functions, simplifying the integration of external tools.

A generates a in the table

@Variable(title="Detector preview") R Run  Detector preview  Integration
def detector(zrun): @ B et o

agipd - AGIPDlM(Iun) RAW*RBGBlfAGfPDBZ*SBE@Gl.h5 7 0-2655

accessible

image = _some_processing(agipd)  through i

return image Defined data to be displayed
@Variable(title="Integration", summary="max") 2 -
def integration(run, image: "var#detector"):

I, q = integratelD(image)

return xr.DataArray(I, dims=["q"], coords=[q])

and Data analysis results

Functions are interconnected as a Directed Acyclic Graph (DAG) that automatically
manages the execution order.
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Table B Display Plot Run: 19 x

14:00:16 | 30 May 2624
2678

0:04:26

dmesh 1.0s: fsssy (0.035 -> -0.035, 1
steps), fsssx (0.0 -> 52.0, 1 steps)

A A

0.016867853454485965

Enhance reproducibility by

e Versioning the analysis code =
e Keeping result history =
Grouping: aggregation of statistics, plots, and other data from various Ze
measurements ’%

Sample database: integrate and interact with sample information
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