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Cultural change and F.A.l.R. principles

* HIJ-IT meeting in February 2019. Consensus:

1. We need a cultural change in handling of scientific data. Scientific
data must comply with F.A.l.R. principles.
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* F.A.lLR. Principles:

[Wilkinson, M. D. et al. https://doi.org/10.1038/sdata.2016.18] unportant' E
1. Findable (POIY, rich MD?, registered in global Catalog ) L?jz -
~1n the bus
2. Accessible (via standardized com. Protocol ) o i
3. Interoperable (common Language for Knowledge Representation) L l
4. Reusable (License, Provenance, Community Standards) - CRUCIAL scientific dat
| *many YEARS of l
k:h work mSldt
The F.A.L.R. Principles for HELIPORT: https://heliport.hzdr.de/principles/ T
! Persistent Object Identifier; 2 Meta Data Hmlholtz‘{stgtu'yJeé
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https://doi.org/10.1038/sdata.2016.18
https://heliport.hzdr.de/principles/

HPC Nodes and DMS and Storage Server

e 2020-2021: Project HDA founded by Thuhringer Aufbaubank

(High Power Computer und Datenmanagement Architektur, Nr: 2019 FGI 0013)

— Data management and storage server (phys. 320 TB -> ca. 500 TB with ZFS compression )
516 GB RAM, 1x AMD EPYC 7302P 16 Cores, TrueNAS OpenZFS based

— 4x hybrid CPU-GPU Nodes
CPU 2x AMD EPYC Rome 7702; 128 cores total; max. Freq. 3.35 GHz; 1 TB RAM
4x NVIDIA Tesla V100 32GB RAM: Connected via 100 GB Infiniband

— Some workstations for POLARIS, JETI, X-Ray and NLO groups

* In close colaboration with André Sternbeck: T ‘

— Installation in HPC room @ Beutenberg Thiringer Aufbaubank

.« . . Die Forderbank.
— SW administration oA

— Schooling and technical support Hl JENA
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HPC Cluster

* HPC nodes became a partition of Draco cluster
ssh <fsuid>@Iloginl.draco.uni-jena.de

* Your fsuid must be member of hij-draco-users
group, contact me if you are interested

* HIJ has priority access
e Nodes are available also for other scientists

e (Otherwise, HIJ can use other nodes, if better
suitable

* Slides from hand on workshop:
http://sternb.gitpages.tpi.uni-jena.de/hpc-101/

Installed nodes in HPC Room at
Beutenberg

HI JENA
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http://sternb.gitpages.tpi.uni-jena.de/hpc-101/

HELIPORT Project o=

Submit Proposal or

HELmholtz Sclentific Project WORkflow PlaTform Create Research (Heliport) Project

https://heliport.hzdr.de/ = A

Search & it Create Data
“HELIPORT aims at developing a platform which P’ P Plan
accommodates the complete life cycle of a I
scientific project and links all corresponding [ Change TN
: \ Setup A
orograms, systems and workflows to create a Publish \_ Data |
Dataset ~
more F.A.l.R. and comprehensible project Archive\y Analyse Data
description” Datase? N\ e
Computational
Work flow
Founded by:
<HMC> 555, M
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https://heliport.hzdr.de/

HELIPORT Participants and Roles

arAm I
* HZDR: DRESDEN ROSSENDORF
— project management Oliver Knodel
Thomas Gruber
— core development Mani Lokamani
Stefan E. Muller
— TELBE as use case David Pape
e HZ Julich: pu
— Unicore support J JULICH
— CWL workflows (Common Workflow Language) Bernd Schuller
* HlI-Jena: HI JENA
) . Helmholtz Institute Jena
— integration of POLARIS or JETI laser system and Alexander Kessler
related experiments Joachim Hein
. o Malte C. Kaluza
— Development of an experiment specific metadata and:
schema 07

HI JENA
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HELIPORT, the Idea behind

D

— The HZDR IT infrastructure can S uAs:P?[ffﬁiaz Sl E e g ':&b) [ — |merab.e Fje‘usab.e
. . . 7 I= PROCESSING <3 e B B3
support various experiments, but it =) s'ﬂ'"’msmwm c W) E'_A"A“s's % 2 Yad
ppor o xpermert SaE i Bl Buonum i - X
cee nsr Shog o wunu)z
= MEHJLESETS%V,,E,sg{g«ng : i'SaE'Aﬁsf:"ﬁ“:m
Sci . ’ ' SCIENEE S= £ po EW “OLF o
— Scientists often don’t know which -l p
services are available and how to use
them.
— An overa rching System gUIdlng Data Management Guidance System
scientists (and visitors) through the
lifecycle of their research project uooposal Y| et - _{\ab Documentation" on' . __,
. . . o GATE Plan (RDMO
(and our services) is inevitable. o ’ 4
e A = oo onon i T -
- The Conce pt Of F.A.I.R. resea rCh (Environment) (Experiment) (GitLab) , N y ataEn;air?:port %
. . i 7 : (Globus/Rucio)
becomes an important topic for \ / : : v 3
scientists. Data Source A Elastic Search

(Analyzer, Compute
Experiment, (HPC/OpenStack)
Simulation,...)

Infrastructure =————— S ——
Time Series Object, Parameter, Metadata Docker/VM
Database Database \ Container/Images

 — J HI JENA
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And how we can
support them?!
Whatare the necessary
steps towards a full
comprehensible and FAIR
research experiment

ensuring data provenance?

HELIPORT, the Idea behind

— Decision to use the guidance system to answer the most
important questions of our scientists:

Good Datasets B

Scientifi .
Horizon

2020
H FAIR Data

Publication
Policy

How can we automate

recurring processes and
keep track of status

data products?

Which d
datasets or
software can
be published
(and how)?

] %‘/— ) - |
'
W ROSSENDORF DATA REPOSITORY

How can we bring new team

members or external scientists Where are data,
into our project lifecycle and all software and
associated tools? how can | gain
. G itLab
them? Helmholtz Institute Jena
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HELIPORT Web User Interface

® @ M + 88

< 0O & O

[.l"o c >

eoe ({J] -

00 ED v < O A @ & visdms.fz-rossendorf.de/project/48/geh/ e H E LI Po RT \_’E i R .:e:- EngIlSh 3 ? project ) a kn0de|39 ]
HELIPORT==  EENDVE i oo v

aph: gELBE beamtime 21102205-

# visdms.fz-rossendorf.de/project/48/

Projects ) gELBE beamtime 21102205-ST ) Properties

Project

Project Properties

- HZDR-ID HZDR.FWCC.2021.762294
Project ystems Resources Auto
N - -

’ () ) Handle 20.500.12865/HZDR.Projects.2021.FWCC.Project.48
Digital Object ID 2017
serialization url https://visdms.fz-rossendorf.de/project/48/serialize/
Owner Mueller, Dr. Stefan (FWCC) - 7394

N . J m_/ Created Aug. 20, 2021, 9:16 a.m.
Department FWK v
g N J

Title gELBE beamtime 21102205-ST

About Contribute Follov. us Member of

Principles GitLab ’ Tests of the detector system for the Stopping

e Target Monitor of the MU2E experiment in a high
Policies

Project Description flux pulsed gamma beam (Resubmission of
20101909-ST due to COVID pandemic).

Powered by HZDR, FZJ, HIJ & <HMC> 4

Members \

Name

Ferrari, Dr. Anna (FWKH) - 5161

\'A'A'A'A'ADL R J\._IIDI.UL
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HELIPORT: our Part o Y

 |nstallation and Test of HELIPORT

HOW STANDARDS PROUFERATE:

* |nstallation of Services or Link to them (6 NG OVRGERS, GURRCTER ENCDRRS NS MESSACHE, £10)

- T, |[E=
Integr.atlon c?f POLARIS or JETI and SToAToN: || FEVERA MO || e
Experiment in HELIPORT THERE ARE || USE CASES. vy || THEREARE

4 COMPETING \O s |5 COMPETING
* Definition of Meta Data Standard for High SRR }A\ % RIS
Intensity Lasers (HIL) and related
experiments Source: https://xkcd.com/927
HI JENA

Helmholtz Institute Jena
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https://xkcd.com/927

A very simple Meta Data Example

ire Save Seq. *to save

@ o
-~
urrent Nr

* HIJ-Vision Lib" saves in addition to |
the image the information, how L

nano (nano)

the results were obtained. | —

q-Factor = 0,150082
Focus Area[Bm™2] = 10,055498

* |t contains settings like: ‘

Calibration = 0,130000

‘i B Show ROI Tools
f Energy[J] - 10'000000 Clear ROI

— Camera (gain, exposure time, etc.) . Pt e | e

Target Point X = 0,000000 Overlays »  1605-18 - Glas

: - Delete ineout f
Target Point Y = 0,000000 o S e

— Region Of Interest (RO') i il icen techoo = e S dil— | EE—

—

IP> [Parameters.ROI]
e== GlobalRectangle.® = 186

— Calibration Cromaectangte.d - 1o

| 3, Save Img

, ClobatRectangte.3 = 1002 1) Vision/HIJ Vision Project
T Llnk to BaCkground Image [Parameters.ROIContour.0]

— and so on, everything that is crdint. - 1

important to reproduce results!
P P HI JENA

rﬁ Getr] Wrir1 Rea{? Prer? Cut@d Cur P
g Exighl Jusgl Whegl! Nexgl UnCgll To Sp

Helmholtz Institute Jena
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https://git.gsi.de/HIJ_Vision/HIJ_Vision_Project

HIL typical experimental Setup

Back-reflection diagnostics
nano X381

nano (nano)

Online proton diagnostics

IResuLtS]
g-Factor = 0,150082
Focus Area[m”2] = 10,055498

Laser pulse diagnostics

[Parameters]
Calibration = 0,130000

 nearfield qurgy[J] :»10,000000
e farfield In the HELIPORT project, our size of restonipxd =2
g goal is to bring all fogether: T P ¥ = aens
* prepulse-contrast images' se'l"l'ings’ farge'l' Width Method = "FWHM"

(photo diode)

metadata and everything else. [Paraneters.ROI
GlobalRectangle.© 186
GlobalRectangle.1 346
GlobalRectangle.2 942
.3

GlobalRectangle 1002

eeoe M < ®©@ 0O 0O & visdms.fz-rossendorf de @me © O @ O + O

HELIPORT iy i o v Q Engish + Project - knodel39 -

[Parameters.ROIContour.0]
ID =0
Type = 4

Project Graph: PaN Research Project

Coordinate.0 186
Coordinate.1l 346
2
3

Project Systems Resources Automation

Project Configuration Version Control

942
1002

Coordinate.

@ Coordinate.

¢ Getgl Wrigi Reagdi Pregld Cutgld Cur P
_ . . th . .
Malte C. Kaluza, Contrast Dependence of Laser-Driven Proton Acceleration, 18 o o . Jusg Wheg] Nexgl UnCRll To Sp

Advanced Accelerators Concepts Workshop, Breckenridge, US, (2018)

a e
HELIPORT Contact Imprint
Our guidance systems HELIPORT aims to present an Dr. Oliver Knodel, FWCC, HZDR o.knodel@hzdr.de Brought to you by the Computational Science Group
access point to all the different existing systems (FWCC) at the Helmholtz-Zentrum Dresden -
% - HELMHOLTZ ZENTRU
lember of:

Helmholtz Institute Jena

system can be found HERE. (alternative: ReDoc)

www.hi-jena.de
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Topics to be described by Meta Data

A mind map in order to get overview about topics to be described

| DOI for properties

" DO for entities H Metadata | Project -

~ http://www.qudt.org/ }— . # unit description standard

? ~ { HI-HELIPORT
el. labor book | o

{ Experiment

- NeXuS? [ | .
— :: { Common community file container %
‘__ OpenPMD? [ ”

| Simulation

Publication

HI JENA

Helmholtz Institute Jena

www.hi-jena.de
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Topics to be described by Meta Data

l
{ Project }/g

N ELlPOR/T

HELIPORT

J

|
' |
' 4

{ Proposal |

,"' { Fundings \

{ Partnhers \

{ Setup / Exp. preparation }‘

HIJ Semiannual Palaver March 2022

CAD Drawings ]

{ related Papers ]
l' | |

| / Code ]

'{ Theoretical preparation } .. | comercial SW ]
- { Simulation }‘ :: ~aw Data ‘ |

nl\\ (

Extracted Plots, Images etc. ]

|

|

| . " Date of experience |
| Calibrations < |

| - 1 Descr. of procedure |

| Devices [{ —— —
% ) 'f(‘ — Drivers ’

\
I\
1\

Vendor, type, etc ]

|

Modifications % 4 z.B. Erw. des SEQUOA Messbereiches ]

! ‘_ | JENA
~ Laser System }3'

holtz Institute Jena

www.hi-jena.de
10.03.22



Y~ N
_HIHELIPORT._

| Lasersystem }
‘.",{ Probe laser |
"'.' "/.-<:ﬂ"| |
| | | Duration |

', | Intensity ]

| /--{ g-Factor ]
— Beamprofile \ , :
‘ " | size of focus |
," ' Temporal contrast |
| \ ; :
| | Spectrum |
| \ .~ Intensity |
“ Prepulse(s) }{ : : \
‘ * | time before main |
| material |-—{_link to chemical DB? |
A solid state target }-\ , | cones, wires etc |
[ © o structure K :
, g .' “ " layers |
- i | — /
-{‘ Experiment .' ".""-.‘ | A quided |
I' |\ "l :— J )
I\ \ —/ - supersonic |
| Target _ Y
A | 1_gasios target W - mixture receptour |
‘ \ I\ jet nozzle geometry :}—-4{ gas pressure
'~, \ density gradient \
', | mass reduced targets }{ —
' \ “ ~ | string |
". | possible coop. with cold plasma community? |
o | |
.|| Interaction (pre)pulse with target |
| \ Plasma [ , \
“ “\ — | Simulation |
| ~{_Laser - Plasma - Interaction < :
| \ )
|
|
'l

~{ dig. exp. twin? |

-I: products

{ Products of L-P-interaction :}{-

\
\

\'~{ diagnostics }

xik/-{ electrons )-«Ij? Secondary products }—<| Undulator }»—| X rays J
\--{ lons ]

HI JENA

Helmholtz Institute Jena

www.hi-jena.de




Collaboration for MD Standard

* Inall workshops the need for MD [EREERGEE .
Standard iS expreSSEd M Metadaten for HIL and ... Metadata in the laser community > Metadaten for HIL and experiments

ﬂ] Project information

Metadaten for HIL and experiments &

* |deas exist in many facilities B Repositony M oo e o

O

o here |S a |ack Of COOperatlcn 39 Merge requests 5 -0-9 Commits ¥ 1Branch <’ 0Tags [%] 563 KB Files £ 563 KB Storage

@ Cl/CD The project will gather international efforts to define a metadata scheme for high

 =>|ets bring different approaches o s eacomion
together! o e
https://gitlab.hzdr.de/meta-laser/ @ nismeue €3 ook meroecontiermarts

A Packages & Registries

¢ DESC r| be yOU I WOrk |n W| k| ktAnalytics X, Upload File ' | [5) README Add LICENSE Add CHANGELOG Add C

| | @ Setup CI/CD | | @ Configure .ntegn.j,,“onS """"""""""""""""""""""""""
* Express wishes in Issues — "D setup D || Conire eations

@ Settings Name Last commit

¢ | is still limited
n p Ut IS Stl I m Ite e C++ HIJ-HELIPORT.mm Initial Commit: very first draft of ontolc

« Collapse sidebar

experiments.

main metadaten-for-hil-and-experiments / @ + v

Helmholtz Institute Jena

www.hi-jena.de
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https://gitlab.hzdr.de/meta-laser/

Collaboration for MD Standard

« C @ O B B httpsy//mattermost.hzdr.de/hmc-public/channels/metadata-in-the-lase 1200 7 ©@ v 0 © & & =

(2 Channels Q search

. HMC Public v Metadata in the laser community v 7 @ B
ELIPOR

831 2 [3) Next meeting Feb 1st 2022 14h00 CET room Discussion forum about met...

Support from HMC |
Oonagh Mannix (HZB), Witold Arndt (DLR)

+ @ <announcements - HM...

e Mattermost channel™ -> Join us! ® <orroric>

@ <Town Square>

System 12:02 PM
@Kessler, Dipl.-Phys. Alexander (EXTERN) - 145766 joined the channel.

4

Alexander Kessler & Update your status  1:36 PM

During the Laserlab-Europe workshop "better data for better science”, it became
apparent that many working groups are interested in a metadata standard for laser
systems and related experiments.

® Metadatain the laser co... We wanted an online discussion forum in order to synchronize the activities of

different centers and labs, whereupon @Oonagh Mannix set up this channel.

* GitLab repository -> Contribute!

7 DIRECTMESSAGES T | work at the Helmholtz Institute-Jena, a branch of GSI. We operate two high-intensity
. . . . 96 Knodel, Dr. Oliver (FW... @ lasers (HIL): POLARIS and JETI200. Under the leadership of HZDR we have launched a
 Technical advice on defining MD
o) LRI [HELIPORT] (https://www.laserlab-europe.eu/events-1/laserlab-events

. . Invite Members /2021/documents-2021/presentations-better-data-for-better-science
d I Ct I O n a r a n d O ntO I O /heliport_laserlab2021_small.pdf)

y gy The HELIPORT project aims at developing a platform, which accommodates the
complete life cycle of a scientific project and links all corresponding programs,
systems and workflows to create a more FAIR and comprehensible project
description.

POLARIS will be integrated as a test case project into the HELIPORT workflow.

* QOverview about existing MD
Schemas

Because the goal is a consistent FAIR compliant description of whole experiment, we
need a metadata dictionary for HIL systems and related experiments. We hope to be
able to define a standard and invite all interested colleagues to discuss it with us here.

“) System 3:25 PM
@Knodel, Dr. Oliver (FWCC) - 132739 joined the channel.

* https://mattermost.hzdr.de/hmc-public/channels/metadata-in-the-laser-community

HI JENA

Helmholtz Institute Jena
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https://mattermost.hzdr.de/hmc-public/channels/metadata-in-the-laser-community

HELIPORT and Digital Tweens

e0e® HELIPORT x 4+ [~

— Analysis and Pre-/Postprocessing steps needs to be:

&« > C @ visdms.fz-rossendorf.de/cw|_execution/project/17/job/list/ e Guest

HELIPORT imicanin, & Q English = Project = knodel39 ~ . Documented and

J Reproducible

ID Name Cluster Login Directory on Cluster Status

46 cat chain hemera v ~[heliport_jobs 0 - E n _ CapSUIlng eve ry Step In a

workflow adapts the FA.L.R. principles.

COMMON
WORKFLOW
LANGUAGE

ho cat
44 echoca Choose a Login v ~/heliport_jobs ° u a n
sleep
echo cat
. - e o HEODOCOBE
sleep
Boonon
’ B @
51 deed per Choose a Login v ~/heliport_jobs ° o a

week
Boonon UUO' oW
0 °
51 deed per hemera v ~/heliport_jobs ° o a ©
week

o
sleep 5 . . .
4 Choose a Login v ~/heliport_jobs R4 104
seconds
sleep 5 . .
hemera v ~/heliport_jobs K4 104
seconds

a1

L NN HELIPORT x + o

& C @ visdms.fz-rossendorf.de/cwl_execution/project/17/workflow/59/update/ e Guest

HELIPORT ‘i on iarrorm v English - Project ~ knodel39 ~

Edit a Scientific Workflow

Name curl and cat stdout and stderr

Description

ene < [en] @ o o & gitlab.hzdr.de & o Oo/le & g
HZDR FWC HZDRGitlab navigationphp Rodarev TUDv Newsv Coferencesv Linguee Thesaurus SmartHome WD Cloud Globusv Invenio v Xiinx

H & < B O 9 ¢ 0 u Favorites

&p GitLab  Projects v Groups v  Activity Milestones Snippets i @+  Search orjump to.

D DAQAIGo2FPGA Knodel, Dr. Oliver (FWCC) - 132739 > DAQAIgo2FPGA > Repository

1 Project master dagalgo2fpga / src | core_template.c Q_ Find file Blame History Permalink
B Repository “= differentiation approach 2157c9a7 @
Knodel, Dr. Oliver (FWCC) - 132739 authored 21 hours ago
Files

Eumrr:ts B core_template.c 227ks B (=] &  Edit WebIDE Replace c O m u t e : . . . :
ranches o . ] Save Cancel Fit to Screen Delete Selection
Tags Copyright (c) 2019, HZDR o . . . . ]

(HPC, OpenStack) BT e o

workload manager 35 echo “

Contributors

Graph

#include “daq_core.h"
Compare

#include <stdio.h>
Charts #include <stdlib.h>

#include <math.h>

O Issues 0

double int_leftrect(double from, double to, double n, double (*func)())

= {
I1 Merge Requests g double h = (to - from) / n;
double sum = 0.0, x;
g Cl/CD for (x = from; x <= (to = h); x += h)
sum += func(x);
@ Operations N return h * sum;
O wiki double int_rightrect(double from, double to, double n, double (xfunc)())
{
X Snippets double h = (to - from) / n;
double sum = 0.0, x;
for (x = from; x <= (to = h); x += h)
% Settings sum += func(x + h);
return h % su; H
}
Pr—— eiImnoltZ INStitute Jjena

www.hi-jena.de
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Expected Benefit

For us:
— Tailored HELIPORT Instance and related Services
— Big step on the long road to F.A.l.R.

— Integration of existing nice HW into daily workflow, link between experiment and
simulation

For Helmholtz Society and above:

— cooking recipe how to integrate HELIPORT into existing facilities

For HIL Community:

— common Meta Data Scheme

Our Main Problem is the Staff 27?7 ...
HlI JENA

we need an FTE for this Project. The Position is since % Year vacant... Helmholtz Institute Jena

www.hi-jena.de
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Thank You for your Attention!

Special Thanks:
* to Nina Elkina for bringing us together

* to Oliver Knodel for taking us on board
and for some slides used in this presentation

HI JENA
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