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DMA — Set up for the digital future

DMA creates new synergies between centers, facilities, communities & leverages them

) . Exascale Data Management
ST1 — The Matter Information Fabric F.A.I.R. Data & Meta Data

Long-term preservation

uuuuuu

Artificial Intelligence
Exascale Computing
Near real time analysis
Quantum Computing

ST2 — The Digital Scientific Method

regular exchange &
common projects

Exascale Simulations
In situ Data Analytics
Near real time feedback
Machine optimization

ST3 — The Digital Experiment and Machine
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Offentliche Repositorys
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» Surrogate models of multi-source, multi-
modal experiments

Scalable GPU,
FPGA, TPU
algorithms

Perfromance- Image: Time-Resolved Serial Femtosecond Crystallography
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programming

Scalable data distribution Quantum computing for QED
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Staying ahead of the data deluge

Milestone Subtopic Year
DMA-4 Workshop defining and strengthening synergies in data lifecycle ST1 2022
management among the participating facilities and communities
DMA-7 Provide a directory of interconnectable software packages including ST2 2023
examples to cover the whole simulation and experiment life cycle
DMA-2 S4M portal goes online ST 1-3 2024
DMA-8 Integration of near-real-time/online data analysis solutions for extreme ST2 2025 Key capabilities
scale data into the software toolbox of DMA available
DMA-12 Sl:IC(.:eS'SfU| dem'onstrators of digital t\'lvins providing virtual data sets ST3 2027 Broad impact on
mimicking real time, real data operation all scales
DMA-3 All DMA-provided solutions are available online via S4M ST1-3 2027

DMA
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Continuous delivery of solutions
following facilities‘ schedules
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Main Challenges from ST2 - ST1

How to make software FAIR?

» working on "F" first
* increasing recognition of software

How to integrate simulation data?

» Data formats/standards
« Data provenance for very large datasets
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DMA ST 2 — Towards Milestone DMA-7 (2023)

= Provision of a directory of interconnectable software packages including
examples to cover the whole simulation and experiment life cycle

= ESCAPE-OSSR: provides a very good curation workflow, actual directory is
a repository
(https://zenodo.org/communities/escape2020/search?q=&type=software )

= Helmholtz Research Software Directory: highly flexible software directory,
but (currently) no curation

(https://helmholtz.software)

= |dea: Combine workflows from both -> Use automated tools

N
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https://zenodo.org/communities/escape2020/search?q=&type=software
https://helmholtz.software/

Research Software Directory
Aim and benefits

HELMHOLTZ

Research for grand challenges.

Promote and Discover
Research Software

Because software matters

Browse software

Software Spotlights

The latest outstanding software product developed in Helmholtz.

Get started

https://helmholtz.software

@

Online service to collect and present software in an
academic context

For Research Software Engineers
. Show impact their software has in research

. Show relations to organisations, research projects and
other software

. Guide visitors to codebase

For Researchers

. Discover software they need in their research field
. Get help for citing code they use

For Organisations

. Keep track of software

. Metrics and evaluation




Data sources

Authentication
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Code information
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HIFIS Research Software Directory

The HIFIS Research Software Directory is a place to discover and promote
research software. Designed for Research Software Engineers and
Scientists, it aims to foster FAIR and reuseability of software.

Get started e

What HIFIS Research Software Directory can do for you

RSD-as-a-service
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Organisations
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References
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DataCite

FIND, ACCESS, AND REUSE DATA



The HERMES Workflow
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RSD + Matter — current state

@ Research Software Directory

Software

CrystFEL CR

CrystFEL is a suite of programs to process data from "serial
crystallography" experiments.

Updated 1 month ago

o)
@ 56 2 25

HELIPORT HE

The guidance system HELIPORT aims to make the entire life
cycle of a scientific project according to the FAIR principles.
In particular, our data management solution deals with the
areas from the generation of the data to the publication of

@4 g‘v

SMASH - A hadronic transport approach ~ sM

Updated 6 months ago

SMASH s a relativistic hadronic transport approach for the

dynamical description of heavy-ion reactions. It is a
n-equilibrium approach and all

well known hadronic states and their interactions.

Updated 1 month ago o

Q Search or jump to... Software  Projects  Organisations

AiiDA-KKR A

This ATiDA plugin provides high-throughput automation and
FAIR data management for the Jilich KKR codes.

u
jpdated 3 months ago 7oy,
=1

AiiDA-Spirit Al

AiiDA plugin for FAIR high-throughput spin-dynamics

signin

Perpage 19 9019

FairMQ FA

FairMQ is designed to help implement large-scale data
processing workflows needed in next-generation particle
physics experiments.

Updated 5 months ago

@xg‘m

atoMEC AT

atoMEC is a python-based average-atom code for
of high energy density phenomena such as in

simulations with the Spirit code i github.io/).

Updated 3 months ago

@u g‘S

PIConGPU Pl

PICONGPU is a relativistic Particle-in-Cell code running on
graphic processing units as well as regular multi-core
processors. It is Open Source und is freely available for
download. It can be used to study plasmas with relativistic

Updated 3 weeks ago oy
=

The Research Software Directory promotes the impact, re-use and citation of research software.

=

warm dense matter. It is designed as an open-source and
modular python package.

Updated 2 months ago

@ag‘n

Millepede Il M

Millepede Il has been developed to solve the linear least
squares problem with a simultaneous fit of all global and
local parameters, irrespectively of the number of local
parameters.

Updated 8 months ago
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Foundation for Milestone DMA.07 done
Content not yet rich

- to be part of S4M portal
(DMA.02+.03)

We need to collect the groups to
approach to help onboard their software
packages (maybe also now already
done via Helmholtz Software Award)

Regular meetings for onboarding
packages

HELMHOLTZ




Towards a quality indicator
for research software
-Status April 2023-

Subgroup Software Quality Indicator




Workpackage 1: Define quality dimensions and attributes

Software
Quality

Reliable & Sustainable

Scientific software of high standard should be reliable & sustainable

=> Quality dimensions to determine ,reliable" and ,sustainable"

Quality Dimensions

reliable & sustainable scientific software has to be
* Findable

Accessible

Interoperable => FAIR+ST

Reusable

Scientifically well-grounded

» Technologically well-grounded

Scientifically well-grounded means that scientific software is based on scientific knowledge and practice

Technologically well-grounded means that scientific software is based on software engineering
knowledge and practice
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Workpackage 2: Define maturity levels for quality attributes

Methode: Multivariate starplot and process-oriented maturity levels, COBIT Maturity Model
(COBIT is an international recognized framework for IT Governance, it is directed to processes)

Technically Findable
grounded

Quality Dimensions (FAIR+ST)

Attributes describing each dimension*
_ Maturity levels for each attribute**
Scientifically Accessible
ded . . .
srounee Maturity levels for each dimension**
derived form attribute maturity levels
* Paper FAIR4RS DOI: https://doi.org/10.15497/RDA00068

** COBIT Maturity Model

Reusable Interoperable
minimal maximum  example which
requirements score wouia oe couried
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Dealing with data from/with software

Data formats/standards

* Nexus / OpenPMD in Laser Physics
* joint metadata catalogues between simulation and experiments

Data provenance

« How to include simulation workflows (reproducibility)? - ST3
« How to handle multi-TB data sets from photon science?

« What can we learn/reuse from HEP?

« What can we learn from other communities?

HELMHOLTZ
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