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Our Research Facility and our Large Scale Research Infrastructures

The Helmholtz-Zentrum Dresden - Rossendorf 15 1107
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— Employees approx. 1,470. Thereof 6/0 scientists.
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— Energy, Health and Matter.
ELBE - Center for High-Power Radiation Sources
— Electron accelerator, free-electron lasers & THz source.

— Positrons, protons, neutrons as well as X-ray and gamma radiation.
Dresden High Magnetic Field Laboratory (HLD)

— Europe’s highest pulsed magnetic fields.
lon Beam Center (IBC)
— Nanoscale surface analysis and modification.




Our Challenge: An End-to-End Digital Data Lifecycle

— We support many steps of our different Submit Proposal

research experiment (matter, energy and

health) with tools:
+ electronic lab books,

+ interactive analysis, Search & Create Data
+ publication of datasets, Reuse Modify M ;
- scientific workflow management, Datasets Experiment anagemen
+ Handle generation and management. Plan
— A uniform and smooth access to and
between all services and systems in our
ecosystem is necessary. Change
— The documentation of all these linked . Setup Collect
| | Publish
resources is essential to create a ., Data
comprehensible and FAIR data lifecycle. Datasef
Archive Analyse Data

Dataset
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Our Observations and Experiences

— Our IT infrastructures can

support various experiments,

but they are complex...

— Scientists often don't know
which services are available
and how to use them.

— An overarching system
guiding our scientists (and
visitors) through the lifecycle
of their research project is
essential.

— In the future we can provide
an overall Helmholtz-wide
knowledge graph!
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The Idea for a HMC Project: Common entry point for experiments

HELIPORT
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The HMC Proposal HELIPORT eciwe itiow piarorm

86 The HELIPORT project aims at developing a platform which Project Members:

accommodates the complete life cycle of a scientific project and links =R HI JENA

all corresponding programs, systems and workflows to create a more
FAIR and comprehensible project description.
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“"ramespaces": {

“datacite": "http://purl.org/spar/datacite/",

“rdfs": "hilp://www.w3.0rg/20@80/01/rdl=scheref",

“helipart™: "https://heliport/schemas",

"time': "hitp://www.w3.org/20¢e,; tinesy",

"dc': "http://purl.org/dc/termes/"
},
“heliport:project id": 28,
“dalacile:hasIdentilier': "HZDR.FWCC.2@21.8476S",
"relinnrt:uuid”: "@9779261-20AC-48cd-heSc~T29R369d/Aa1c",
"catacite:handle': “https://ndl.handle.net/None',
“"helioort:project_name': "PaN Research Project",
"time:hasBeginning": "2021-04-01 09:14:34,295524-00:00",
“"gatacite:hasDescription': ",
“"heliport:group": “FwWCC",
“helinnrtr:owner': {

datacite:haslicentifier': "132/39",

"datacite:orcid": null,

“rdfs:label": "Knodel, Dr. Dliver (PWCC; - 132739"

} 8
“heliport:has_versionControl”: [
{
"neliport:version_cortrol_id":
"datacite:uri':
"rdfs:labg
} .
1,
"reLlaort:\
{
"aelip
"dataci
"dataci
)
1,
"heliport:ha
{
"aeliport:documentation_id": 7,
"datacite:uri': "https://dddd",
"npliporT:documentation_system": "Mediawiki'',
“"datacite:hasbescription”: '‘dddd"
}
1,
“"helioort:has DataSource': [

{
“apliporT:data_source_1id": 11,
"datacite:uri': "http://ddd",
"neliport:use_computer™: null,
"rdfs:label": “ddd",
"datacite: hasDescript_on™: ""

}



Motivation for HELIPORT — User Perspective

What are the necessary steps towards a
full comprehensible and FAIR research
experiment ensuring data provenance?

— HELIPORT was originally intended to provide only the
proposal’s metadata, to allow the assignment of

resources.
— Qver time, we realised that HELIPORT can also answer How we can reduce
our scientists’ most important questions, such as: computations and

save energy?

How can we automate recurring
processes and keep track of
status and data products?

Which datasets or

Data
Publication
Repository

software can be <1;|
How can we bring new team members or published (and how)?
external scientists into our project lifecycle
and associated services/tools? 4}

Where are data, software Soft
' ortware
Are there collaborative third-party and Tgvggfhnol fgtc‘;]lgrggcess

services that can be or are being
used for the experiment?

oMY HZDR



Timescale for the HMC-Project HELIPORT
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— The deliverables and our prototype are available on our website.

i About A News B Resourcee &% Demo & Docs

Ceract Srivazy Polcy Termnez of Lze Policies Th= HELIPORT Preject The FAIR Pringioles [in HEAPCRT)

H E LI P 0 RT HELmholtz Sclentific ‘6
Project W ORkflow PlaTform .

The guidance system HELIPORT B aims to make the entire life cycle of a preject at the HZER findable accessible,
interooerable and reuszble accerding 1o the FAIR principles, menticnec aelove. I particular, cur data managemeant solution
deals with the areas from the generation of the cata to the punlication of pimary research data, the workflows carriec out and
the actual res=arch results. =or this purpose, a concept was developed which shows the vearicus essential components and
their connectians. Cescriptions of the incividual components can be touna inour HZER Data Management Strategy

— We are in contact with different Helmholtz centers, universities
and European partners and build a HELIPORT community.

— Overview of work packages and milestones:

2021 2022 2023

€ D10 Progress Report (HZDR)

Intuitive and _ =
I we2 Metadata scheme structured e e e

@ D1 System Architecture report (HIJ) N | cm—

LUSEr iNterface e e o——

@ D3 System Prototype (HZDR)

& D5 Heliport at HZDR & HIJ (HZDR) . .
@ HELIPORTWebsite o~ - Website: heliport.hzdr.de

@ D9 Publication (ALL)

& HELIPORT Community Workshop «"
€ D4 CWL integration in UNICORE and Heliport (FZJ)J

®D2 Concept for CWL integration (FZJ)

- Experiments

Mo wesTELBE
Hl JENA WesromRSe— |
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Heliport (Project) Timeline " [ mitial version gune 2020)
020 , — DMS Projects and proposal information from
First Draft: Project Plan (August 2020) S ! / the HZDR GATE proposal database
— Project and user management — UJ" . ' — Webinterface with user authentication (LDAP)
— Configurable stages / u 0.3.X ] .
— REST API for proposal information , —— Improveq Project Plan (December 2020)
— CWL visualization prototype ) |:| — Configurable stages and modules

/ — Infrastructure and database updates

[ 04.0 )/ — Daily proposal database update
Modular Structure (July 2021) —— )/ — Advanced logging and monitoring
— Official start of the HMC founded U ' . . .
Heliport project: 0.5.X || Integration of various Apps and Features (Mid 2022)

— Export for (different) metadata schemas
U — Computational/scientitic workflow execution

+ UNICORE support

+ Computing job management and monitoring
— Handle management with public landing pages
— HELIPORT Website: heliport.hzdr.de

H M C HELMHOLTZ
METADATA COLLABORATION

— Redesign to provide modular ana
highly configurable system

HELIPORT Community Workshop (July 2023) |
, [ O_ 6.0 Productively operating HELIPORT for different Rls
GFZ LZDR " — H — — Extended support for a proposal system (GATE)
Hemnotizzentrm  HELMHOLTZ ZENTAUM. : ) — Authentication with OpenlD Connect (Helmholtz ID)

,' dé"%ﬂ — Public available HELIPORT instance for remote/visiting
NS,
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J il E =] | sclentists at HZDR
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Community Website: heliport.hzdr.de

— Central access point to our resources at
heliport.hzdr.de with:

+ Overall information on HELIPORT,
+ Documentation,
+ Ressources (Poster, Presentation, Paper),

- News and Events section and

— Our HELIPORT instances is a first step towards an
overall community portal (maybe
heliport.helmholtz.cloud?).

Version

HELMHOLTZ HZD.R
1D Version
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Contact Frivacy Fo icy Roadmap Terms of Us2 Policizs The HELIPCRT Projact Systems The FAIR Princioles (in HELIFORT)

H E L I P 0 RT HELmholtz Sclentific %
Project W ORkflow PlaTform .-

The guidance system HEL PORT B aims 10 meke the entire life cycle of a project et the HZDR findable, accessikle,
interoperable anc reusable according 1o the FAIR principles, mentioned below. In particular, cur data menagement soluticn
deals with the areas from the generation of the data to the publication of primary research data, the workflows carried out and
the actugl research results. For this purpase, & concept was developad whick shows the various essential components and
their cennactions. Dezcript ons of the ind vidual campanents can be found ir our HZJR Data Management Strateqy.

Intuitive and T

Project Graph: cELEE beamtime 271102206-87

structured v

e TS I ST T
user interface e o= o— o —
'he clearly structured user interface of ' -

-

HELIPORT let’s you €zgs 'y craate,
menage and create scient fic pro ects.
In the future an Elasticsearch powerec
search dackend will helo you find
information from other (similar)

pro ects tc compare and improve your
metnods and werkflewis with other
pro ects.



https://heliport.hzdr.de
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HELIPORT Features

— Entry point for experiments and scientific projects
— User and group authorisation/management
— Overview of systems and services involved in an experiment

— Provision of metadata from proposal systems (e.g. GATE)

— Registration of and access to internal file systems

— Automated transfer of metadata between involved systems/services

— Background data publication of datasets (e.g. Zenodo, Rodare)

— Digital object and handle management with graph visualisation

— Timeline representing changes

— HELIPORT REST API HELMHOLTZ
— Authentication via Helmholtz ID 1D
— ToDos:

+Integration of reproducible computational workflows
+ HPC cluster access (slurm, UNICORE)

HELIPORT = .=

Project Graph: geELBE beamtime 21102205-ST
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TELBE Data Flow

— Terahertz facility at the ELBE center for High-Power Radiation Sources.

— In the future HELIPORT guides (external) scientists through the complete
experiment.

— Submission of data analysis Jobs from LabView to our HPC Cluster with
visualisation in HELIPORT

HELmholtz Sclentific
H E LI P o RT Project W ORkflow Pla’l“formi
|
|

Workflow Engine
Datastorage (UNICORE)

;

Automated External Users  <—

data publication RO% DARE

workflow

13 Deinert, Jan-Christophi. (2021, November 18). TELBE data analysis workflow and the PaN training platform UX — 'D E o i ' n
Booklet of presentations from the PaN EOSC Symposium 2021. Zenodo. https://doi.org/10.5281/zen0d0.5636331 4N I . ‘
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https://doi.org/10.5281/zenodo.5636331

Mapping of the TELBE Resources to HELIPORT
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Project Properties

— T|t|e, AUthOrS, DeSCHpUOH, HZDR-ID H7DR FWCC.2021.114636

. Digital Object ID 83
— Beamtime schedule, 221635713734 58-295d- 1314310920
. Landing Page nttes:/f4sdms fz ressendorf.de/object/33/?format=landing_page
— Large-scale facility used,

Department FWCC v

— Scientific method (PaNET)
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Il. Project List and Dashboard

— Typically, a beam line scientist is the owner of a HELIPORT project and the proposer has the role of the
manager and can add additional project members.

— Tags and sub-projects including inheritance are possible in the project list.

eve M- < O & @

HELIPORT =

Project List
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Semantic x-Lab
v GELBE Frojects
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Rigimal Twin Shoacase
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lll. Resources: Documentation and Repositories

The documentation section is typically used to refer to all internal and external
systems or services used:

— E-Labbook (Mediawiki),
— GitLab, Github, Workflowhub, ...
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V. Detector Control and Workflows

ne HELIPORT REST-API enables the transfer of metadata between
ELIPORT and external systems (e.g. detector control in LabView).

— T
|_

— The integrated workflow management system (e.g. UNICORE) provides
metadata for the provenance information required by HELIPORT.

— Workflows (on our HPC cluster) can be viewed by any project member
directly in the HELIPORT web frontend.
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registered in HELIPORT as data source. Data Sources
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VI. Integration in an
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VIl. Relations Between Digital Objects and
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Conclusions

— HELIPORT describes and collects all metadata from all services and systems involved in an scientific
experiment.

— Such an approach is desirable and leads us to a fully FAIR and comprehensible research project.

— Data sources and workflows are essential to keep track of everything what happened during an
experiment.
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ABSTRACT

Madern seientific collaboraLlions and projects (MSCPs) employ var-
ious processing slages, slarling with the prolm\.'sl submissiun, con-
linuing with data acquisition and concluding with linal publications.
The realizatinn of such M3CPs pnses a huge challenge dite ta (1) the
camplexity and diversity of the tonls, (2) the heterogeneity of vari-
ous invulved compuling and experinental plallorms, (3) Jexibilily
ol analysis largels Lowards dabas acquisilion and (4} dala throughpit.
Anather challenge For MSCPs 15 o provide addilional metadala
according Lo the FAIR principles for all processing slages [or in-
lernal and exLermal use Cnn.\e«ymnﬂ)', the demand for a syslem,
thal assisls the scientisl in all project slages and archives all pro-
cesses nn the hagis of metadata standards like DataCite tn make
really everything transparent, understandable and citahle, hasrisen
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1 INTRODUCTION

An essential nhjective of modern cutting-edge research should he to
enable accessibility of the acquired research data and its re-usahility
across different rescarch ficlds and their respective communitics.
The current generation of scicntists is therefore faced with the
challenging task of transferring cxperimental investigations into
a data oricented rescarch tlow with strong focus on documenting
every step closely following the FAIR [41] principles. The FAIR
principles arc well-established as standards in the Geld of rescarch
data management. The three pillars F (Findable), A (Accessible) and
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