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Our Research Facility and our Large Scale Research Infrastructures

The Helmholtz-Zentrum Dresden - Rossendorf
— Employees approx. 1,200. Thereof 600 scientists. -

—HELMHOLTZ

RESEARCH FOR GRAND CHALLENGES
Research Fields

— 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

Submit Proposal or

— We support many steps of a research

experiment with tools: Create Heliport Project
+ electronic lab books, ’-\%
* interactive analysis,
o Y Search &
» publication of datasets, o Modifo Create Data
- scientific workflow management, euse 0 ,' 7N \ Management
» Handle generation and management. Datasets Experiment “ Plan
— A uniform access to all services and
systems is necessary.
— The documentation of all these linked
resources is essential to create a Collect
comprehensible and FAIR data lifecycle. Publish
Data
Dataset

Archive

| Analyse Data
Dataset
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...and 1s Your Research Data Usable?

Make your data

Findable, Accessible, Interoperable and Re-usable

FAIR data principles

Wilkinson, M. D. et al. The FAIR Guiding Principles for scientific data management and stewardship. Sci. Data 3:160018 doi: 10.1038/sdata.2016.18 (2016).
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Our Observations and Experiences
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— Scientists often don't know
which services are available
and how to use them.

A

Data Management Guidance System

Proposal Data Publication
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our scientists (and visitors) y

Facility- Detector-

Y

through the lifecycle of their orre W S — - R ou o JAREN

. | ' | A (Globug/Rucio) ¢_|_|_b! ! !
research project (and our \ / , Y A
services) is inevitable. Data Saurs ——

Experiment, (HPC/OpenStack)

Simulation,...) Archiving

— The concept of FAIR research
becomes an important topic
for our scientists.

Interface to our Infrastructure Resources

______________________________________________________________________________________

| |
| Infrastructure == _ e — |
l - Time Series Object, Parameter, Metadata Docker/VM Compute Resources |
| !T!T! Database Database Container/Images |
|

. EE==P i
|

| | Data Storage | i

_________________________________________________________________________________________________
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The Requirements and Conditions

ITr)

— Our guidance system was originally intended to
provide only the proposal’s metadata, from
internal and external scientists, to allow the
assignment of resources.

— Over the time we decided to use the guidance
system to answer the most important questions of
our scientists:

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

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

How can we bring new team members or
external scientists into our project lifecycle and
all associated tools?

Where are data, software
and how can | gain access
to both of them?

HELIPORT

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

And how we can support them?!

provenance?

1\
Data
Policy

Good
Scientific
Practice

Datasets

Horizon
2020
FAIR Data

blication
Policy

GltLab
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How we went on with our * ~Manacensent

— We required a management environment supporting our
project lifecycles.

— Based on our observations and experiences in the field we

started developing Heliport: ROSDARE
MEtadata beCOmES importa nt in mOdern resedad rCh tO :g.-f;;:):r;:;?;lnﬂammation Prediction for Inhaled 78 “511

Particles, the Impact of Material Cycling and

make every founded project comprehensible and FAIR,  auarantiningin the Lung Epitrelium

— Heliport can fill the gap between all data products stored
in our various systems and the final publications of these

The publication of all data products and the Data
Management Plan (DMP) becomes inevitable.

he abstraction from all underlying services with the
use of REST APIs and workflows is a key concept of

Heliport.

FICVEw

products in our data repository RODARE.

HELIPORT
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- = ~— e -

- ;ﬂv.:"' = =

Comeunities:

se il opemanrde N

OJULICH HI JENA R=DR

FORSCHUNGEZENTRUM  haimholtz Institute Jena



HELmholtz Scientific S
Project WORkflow PlaTform ——

" HELIPOR

Project Members: Founded by:

86 The HELIPORT project aims at developing a platform which ~==DR HIl JENA I
accommodates the complete life cycle of a scientific project and EMHOL? TN ot et <CHMOCD [
. . DRESDEN ROSSENDORF
links all corresponding programs, systems and workflows to create a
more FAIR and comprehensible project description. O JULICH
S, 0O D { < & & cdmsfzrossendodde 2

evoe M~ < > @ C O @ & visdms.fz-rossendef.defprolectidsicraph! me O @ (O + B

"ramespaces": {

e ~ ~ . e ' : “datacite": "http://purl.org/spar/datacite/",
HELIPO RT ,-:=::, Search 1 Info - % English - °Project - & knodel39 - "rdfs": "hitp://www.w3.0rg/20€0/01/rdf-schera#",
“helipart”: "https://helipart/schenas",

“"time': "hitp://www.wi.org/20¢e, tines",

. . "dc': "http://purl.org/dc/terms/"

Project Graph: gELBE beamtime 21102205-ST  Lioortieroject id": 26,

“"valacilezhasldentilier'": "HZDR.FWCC.2€21.8476S",
“"relinnrt:uuid”: Q9779261 -20AC-48cd-beSc~T23R369d6Aal1c",

. "gatacite:handle": “https://ndl.handle.ret/None",
Project Systems Resources Automation Results “heliportiproject_nanc": "PaN Research Project",
~ P P ~ "time:hasBeginning": "2021-04-01 09:14:24,295524-00:00",
™ N N N N “"datacite:hasDescription': "*,

\

“rdfs:label": "Knodel, Dr. Dliver (PWCC] - 132739"
"dataciteruri': "https://dd",
{

“"heliportl:group": “FWCC",
A ) Y, A N A y, A Y h_ “helinnrt:owner': {
o - }n
“ + Publication “helivort:has_VersionControl™: [
{
L. ) " f - o ll: " "

1

° \m/ "neliport:data_management_plan_id": 6,

"datacite:uri": "https://dddd",

"datacite:orcid": null,
GATE Connection Documentation
"neliport:version_cortrol_id": 15,
’
“heliport:has_DataManagement?”lan: [
“"datacite:hasDescript_on™: "ddddd"

7
.

}
. + S/ 1,
"heliport:has_Dccumentation": |
{
"neliport:doccumentation_id": 7,
"datacite:uri': "https://dddd",
] “apliporT:daocumentation_system": "Mediawiki',
About Contribute Follow us “datacite:hasbescripton”: “dddd"
Frinciples GltLab H
Contact v 1,
T "helioort:has DataSource": [
Froject {
“apliporT:data_source_id": 11,
"datacite:ruri': "http://ddd",
8 "neliport:use_computer™: null,
Powerad by HZOR, =2J, HIJ & <HMC Imprint Privacy Policy Terms of Use "rdfs:label": “ddd",
"datacite: hasDescript_on™: ""
}



ese0e [] - < ® O & O « visdms fz-rossendorf.de/project/48/

The Project Metadata Scheme HELIPORT <=

"namespages": { . Projects ) QELBE beamtime 21102205-ST ) Properties
"datacite": "http://purl.org/spar/datacite/",

"rdfs": "http://www.w3.0rg/2000/01/rdf-schema

"heliport": "https://heliport/schema/", . . .
"time": "http://www.w3.0rg/2006/time#", _@ Data C Ite Pl’O]eCt Propertles

"dc": "http://purl.org/dc/terms/"

1 HZDR-ID HZDR.FWCC.2021.7622941
"heliport:project_id": 9,
"datacite:hasIdentifier": "HZDR.FWCC.2021.95018", Handle 20.500.12865/HZDR Projects.2021.FWCC.Project.48
"heliport:uuid": "8fab8al4-0f2f-414d-bbe0-747c38129bc4",
"datacite:handle": "https://hdl.handle.net/20.500.12865/HZDR.FWCC.2021.95018", Digital Object ID 2017
"heliport: label"”: "An Example Project",
"time:hasBeginning": "2021-05-18 13:03:34.378458+00:00", id #fob5-00d5-499d-acfb-fS05647e0bf4
"datacite:hasDescription”: "This Project has the sole purpose of demonstrating the functionality of HELIPORT", uu aaa e ©
"heliport:group": "FWCC", o
"heliport:owner": { serialization url https://viedms.fz-rossendcrf.de/project/48/serializef
"datacite:hasIdentifier": '"141575",
"datacite:orcid": "https://orcid.org/0000-0001-5556-838X", Owner Mueller, Dr. Stefan (FWCC) - 7394
"rdfs:label": "Voigt, Martin (FWCC) - 141575"
L Created Aug. 20, 2021, 9:16 a.m.
"heliport:co_owners": [
{
"datacite:hasIdentifier": "132739", Department FWK v
"datacite:orcid": "https://orcid.org/0000-0001-8174-7795",
"rdfs: label": "Knodel, Dr. Oliver (FWCC) - 132739"
}, Title gELBE beamtime 211022C5-ST
1, . L
"heliport:has_GATEProject": [ Tests of the detector system for the Stopping
{ Target Monitor of the MU2E experiment in a high
"heliport:gate_id": 283747364, Description flux pulsed gamma beam (Resubmissicn of
“"dc:title”: "An Example GATE Project", 20101909-ST due to COVID pandemic).
"heliport:status"™: "Continuesly Improving",
"dc:abstract": "There is an urgent need to .. (ref.: 10.1038/sdata.2016.18)", ”
"datacite:hasIdentifier": "sdata.2016.18",
"dc:accessRights": true,
"dc:creator": {
"datacite:hasIdentifier": "141575", o N
"datacite:orcid": “https://orcid.org/0000-0001-5556-838X", (/@) D Members
"rdfs:label": "Voigt, Martin (FWCC) - 141575" -
| Name
"heliport:responsible_experimentalist": {
y - Ferrari, Dr. Anna (FWKH) - 5161
. wn’wyrr-v

Member of the Helmholtz Association
Dr.-Ing. Oliver Knodel | Department of Information Services and Computing | Computational Science Group | www.hzdr.de
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Available Proposal Metadata

Proposal Metadata
— Title, abstract, status
— Internal ID

— Proposer, experimentalist, local contact, experimental
team and

— Experiment schedule.

Additional Metadata within HELIPORT

— Extended user information (name, mail, OrcID)
— HZDR ID (Heliport Handle)

— Additional members with contributions,

— And: datasets, workflows, systems (infrastructure),
software repositories, publications, ...

Future Metadata Fields

— Instrument or beam-line,
— Funding,

— Scientific method,

HELIPORT <=

& visdms fz-rossendorf.de(gate_connection/orcject/4&/gate/2205/ G ¢ (1) @ ['T']

© 0O & O

Projects ) gELBE beamtime 21102205-ST ) GATE

Gate Project

GATE-ID

Title

Proposer

Abstract

Proposal

Restricted

Responsible
Experimentalist

Local Contact

2205

Tests of the detector system for the Stopping Target Monitor of the MUZ2E experiment in a high flux pulsed gamma
(Resubmission of 20101903-ST duc to COVID pandemic)

Mueller, Dr. Stefan (FWCC) - 7384 (Owner of Froject "gELBE beamtime 21102205-5T")
The gELBE pulsed gamma beam, with narrow pulses set to about 600 kHz repetition rate - the choic2 of the ELBE

micropulses at 406 kHz or 812.5 kHz is ideal in our case- is the unique facility in the world suited to study the perf
Stopping Target Monitor detector of the Mu2e Experiment. The STM monitor has the crucial role to narmalize the ¢

ﬂavor muon Con'\/ersion I'ate i,. B e e T L B T e e e e el R e [ e el
have at ELBE the uniqucpos @ @ ® [{] v < @ 0O & O & visdms fz
21102205-ST A

HELIPORT ==
no
Mueller, Dr. Stefan (FWCC) - Settings

User Information
Schwengner, Dr. Ronald (FW Backend LDAP

User-ID knodel39
Co-Proposers
Surename Knodal
Person
Glvenname Oliver
Ferrari, Dr. Anna (FWKH) - 5161
E-Mail o.knodel@hzdr.de
Experimentalists
Graup FWCC
Person
Institute F7R
Farrari, Dr. Anna (FWKH) - 5161
| ORCID W https://crcid.org/0000-0C
Knodel, Dr. Oliver (FWCC) - 13273¢ m



Heliport Metadata Ecosystem

“ __5 Based on

‘%E,‘SRE”SRE, E\DataCite DOI 10.14278/rodare.939

References by Handles
to allow traceable
relationships #*

: @ Scientific

Lata Publication

Publication Software Work flow % Dublin Core.

— i i . o DataCite, ...
Q Experiment Specifi Publication |=) cwL Metadata atatlte

etadata =
Eﬁ CITATION .cff
1 HELIPORT

Our Concept
— In all stages of an experiment
Heliport combines information
about involved services with PIDs.
— Metadata (stored near the PID) is
used to transfer information
between different systems and a
documentation of the project-level
workflow is possible.
— The project-level metadata is
distributed over all linked third-

party systems.
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https://doi.org/10.14278/rodare.939

Integration in an Overall Data Management

eve [ - < L0 0O & O & roderc.nzordefrecond/t 243 wme, O @ MO + =

ROSDARE EEEEEEEEEY -~ =

& visdms.fz-rossendef.defprojectidSieraph/

HELIPORT == e g oo 3
Lecembar 20, 2J21 [ Dataser | Roswicoed Acsess |

Project Graph: gELBE beamtime 21102205-ST Tests of the detector system for the 177 66

I S —— Stopping Target Monitor of the MU2ZE o e
Project Systemg, g — Resources - Automation =g, saeriment in a high flux pulsed

= gamma eay

303 Moe Jetails.

Project Configuration Version Control - - CWL Jobs bz Cher i F “..m @ Furn, 2ara; Huang Shiha <eshases Publication date:
L Kl sk :.n;‘rr.. Nilkerg | Cecennzer 20 2021

g 1%, ) dalke, Stefarg Popp,

eoe (] - < @) ') ) C # visdms.fz-rossendorf.defgate_connection/orcject/4€/gate/2205/ Y ¢ ':D @ ['T'] + 88

HELIPORT <& oo+ @ Engleh < WPrdeet = Slaw 95

15N, Kewsen; Siric Mikns, ekl Saven9

Documentation /J \“ Fis dalase catburs o a nenesaosd wilh L ase 2o daldelee
the okl S8 bearn The s LHE ulsse qam ma ceam o test b et sy fiv (Re 2 ioppng)
B vewi g

{0se] vaigt. Marln

WO 101950 rdarm 1347

’/
-

and ol osrpe ala) a

anqet pontne af the MU peperarmnt | Eeqlb BE pudsed garima seaen enth narras rikses setin fetmal | dutucicr
ping Targe Meahier (5T | Nt |
Drta Managamart m

Related kentifiers:

g

aboul SL0 k7 ptena rate - e choon of e BOHE O nedewa b e aporses ac 40n ks o
B2 a kkx oz wdashinoaure caza s e nmnuae fedivg inthe arels s alan e sthody the pa-iarmaness o°
the Stopming Taegat Rontze datastar @ e M e Ferenmant The STV micaroe has e cnesl rele

A
[ Digital Otjects -

Projects ) gELBE beamtime 21102205-ST ) GATE

tes rowmi 2w the chirrgast lepdon Faee moon sz an iea inthe Yase axpatimen e gshilty In
oAk s e raln o preanre af hecagreond = araeml We hivse g1 EBE the Lrvqon ozsitxding o

: ) ! o ) denticel o
Gate PI'OIBCt q ° Y. valirrte ha final rmatncdn sy Fabw |l ba amplagar by tha S deteed e htp3 dvewwhzd 2edguzhzztiona/*uzl
3312¢
GATE-ID 2205 Fies - 32129
Communities:
Title Tests of the detector system for the Stopping Target Monitor of the MU2E experimegin a high flux pulsed gamma beam \ p Heirtheltz-Zerirm Drasnen-
(Resubmission of 20101909-ST due to COVID pandemic) , + 4, Hastnetad Acoaas E‘f'r‘{‘-_”-_ K
: L IO
y Mo rcoesd aa ot Frirtyvaoeoed, pmade: hal gra b indthe cons hare hdaw The coxcisn
Proposer Mueller, Dr. Stefan (FWCC) - 73¢4 (Owner of Project "gELBE beamtime 24892205-5T") wowlher 9 agramtdonw ance=a aane puedy v pentdhdiny CIAC £ AN
Abstract The gELBE pulsed gamma heam, with narrow pulses set to about 6g#PkHz repetition rate - the choica of the ELBE CW mode with

. .. . . v . About a Cantribuie Follow us
micropulses at 406 kHz or 812.5 kHz is ideal in our case- is the y@iue facility in the world suited to study the performance of the

Stopping Target Monitor detector of the Mu2e Experiment. T BTM monitor has the crucial role to narmalize the charged lepton g s Lt ’ Versions

. . ) . . . . ) Contact
flavor muon conversion rete in the Mu2e experiment. The aj$ by to operate at high rate in presence of background is crucial. We Pyaey mamner al the ML2e 2alatomtios L ana reng iesr

have at ELBE the unique possibility to validatc the final ) odolcgy that will ke employed by the STM detector. E:]';:: “:r]ﬂ;‘_u:lh _1n ~ormo ot
Proposal 21102205-ST )
// : . o VErsen T A 20, 00
Restricted no Y/ Fawerad by HZOR, =2J, HIJ & <HKMC Imprint  Privacy Folic (7 Recursl 105888 014270 e dzrs 11
09
Responsible Mueller, Dr. Stefan (FWCC) - 7324 y
Experimentalist 4

Clte o versions? YoaZer - e 2livers cns Ly

Lsig k=00 10742/ 0 acere. 1138 s DN
Local Contact Schwengner, Dr. Ronald (FWKK) - 938

- Automated data publication with:
o R — Metadata from Proposal System

— Data sources registered and selected in Heliport

Rachemin, Dr. Reuven (FWOR) - 7214 Member ( e —

Voigt, Martin (FWCA) - 141575 Member Digﬁff;: » ) H‘DH
-

Page 12 Member of the Helmholtz Association
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.
Data Sources

o0 a n d fi | eS (Se | eCtEd fo r p u b | icati O n) Ca n be 0@ ] v < @ U O (-) = visdms.fz-rossencorf.de/data_source/project/13/download/3A/?path=Coc0 ¢ (71) 6 [A] + &3

transferred directly to the data publication HELIPORT <= i Info - ® Enclish ~ =PI
(development in progress).

Projects } gELBE heamtime 21102205-5T ) DataSources ) Mu2e on bhigdata } Co60

eoe T + < @ 0D O 6@ @ visdms fz-rossenderf.de/orcjact/ag/graph/ | Coeo publica.l.ion

=l
g

. C10801_co60_2_50mv0CCCO.txt

HELIPORT = Search : ®

C10801_co60_2 50mv00CCT.ixt x

)
g

Project Graph: gELBE beamtime

C10801_co60_2_50mv00CC2.txt

5
3

1
8 g

. C10807_co60_2_S50mv00003.txt x

Project Systems Resources
A ) N\

R — [ C10801_co60_2_50mv000C5.txt
\ GATE Connection /| N Documentation 4 \m C10801_co60_2 50mv0CCCE.txt

C10801_cob60_2_50mv00CC4.txt

Cp

. C10801_co60_2_50mv00CC7.1xt

. C108071_coB0_2_S50mv00008. txt

\

Cpen

5
3

/N
—CETTED C10801_co60_2_50m00008 bt

W Mo/
Member of the Helmholtz Association
Dr.-Ing. Oliver Knodel | Department of Information Services and Computing | Computational Science Group | www.hzdr.de




Persistant Identifiers (Handles) in Heliport

Heliport is linked with our local Handle-Server (handle.hzdr.de) |hdlenatied and generates
uniform PIDs (resolvable using hdl.handle.net) from and for various systems and services.
Associated information can be changed as needed without changing the identifier.

‘P 10.14278/
" ®  rodare.939

Heliport
Project Handle

‘ HELIPORT“= #))ULICH HI JENA —RZDR

™M Helmholtz Institute Jena


https://handle.hzdr.de
http://hdl.handle.net

(Future) Handle Management Infrastructure in Heliport

— Every digital object in HELIPORT is registered at oo m- <> ® 0 oo ~ 080 +8
our public available Handle server: HELIPORT== B B e o v
nandle.hzdr.de - —
A=

_ : : : HZDR Handle Server )
— For ever Handle we provide a landing page with Handle.Net® HELMHOLTZ ZENTRUM

the associated public metadata. Resolvs s Homile s Vi the Vel

The web lomn ekow will enable you w resolve indoviduid andbes and view (har assoctaled viadues, [Lases a proxy seover, whch undersiands Do e Handle prolocol and HT1P protocol.

If vou type a handle icto the tex: box, and that handle has a URL associated with it as one of its values, the proxy server will instruct vour browser to display the bocation of that URL. If yon select "Don't Redirect to URLs", the

A link to the object in the HELIPORT project is A
J p J The Hundle proxy server uses ceching w speed andke resolution. IC you chedk " Authoritalve Query . the proxy will by puss the cache, go directly w Gk respoasible buodle server, und theo refresh te cuche with Uwe duta for thal

handle

a Va i | a b | e W h e n t h e U S e r h a S a C C e S S to th e p rOj e Ct Saply apprias sl o hc UKL g adL .o and v s sl 0  browser s location will o esolv it Fandc. L prosy so sapports s RS ALY, rtumine badle seconds n JSON o, bt
and the internal HZDR network. ey

Don't Follow Aliases

Syber

o®® [T] v - - 0O O 0O & visdms.iz-rossencori.de/oblect 2044/ Gpe, @O B ™ + E8

About Contribuie Follow us

Frinciples GltLab '
Contact

H E L' Po RT = 1 Info - S*Project - & kno iiﬁ:f

Pawerad by HZOR, =2J, HIJ & VG Imprint Privacy Folicy Terms of Use

detector

an aulomatically generaled landing page

Handle 20.500.12885/HELIPORT.Namespace.2044 Jp—
Category: HELIFORT/Namespaca
Label: detector &

4, Download

Metadata Formats:

JSON-LD Datacite JSSON Basic JSON Legacy JSON RDF XML N-Triples Specific Landing Page

Default Lending Page

» IPORT<= #)JULICH HI JENA HZ=DR
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http://handle.hzdr.de

Relations Between Digital Objects

L The re|at|on5 between d|g|ta| ObJeCtS eoe ]+ < (0) C O D & vlsdms.fz-rossendorf.de/digital_objects/prcject/79fcbiect_graph/3) G O @ (O + 38
is visualized to provide an additional HELIPORT <= i o - " Project - & knodl29 -
view on the scientific project with projects ) Digital Twin Showcase ) Graphs ) Simple Visualization
dependencies.
Color: @EB  Dashed: o]  Color WM Dashed: o Coor  Dashedn  .of
— With the graphical representation, propertyPath 1D Reverse propertyPath D Reverse PropertyPath D Reverse
the objects and also the processes deived_from | 2364 asmput | 2374 cmuation cf | 2365
on our computing infrastructure can R e "

be understood more clearly.

s~ TS
CSimulation Parameters>
w

- —
\\ & lamﬂjnulaﬁon (fine granular)>
- ~.
\\ //5\_”'/ \\
I
S \ Initial Simulation” /{ -
Feasibility Study (Simulation) (Publication)
-
N -
Experiment RE?)
- - \
—
Experiment Run 1" \
>

Feasibility Study = — \
1 Sotup Parameters > \

“Experiment Run 3>




Different Types of (Data) Publications and Data Provenance

Software d
hdlenabled hdlenabled pub IiCa.I.iOn

P R R

N
\

Workflow d-}

/
. [ . -
Device. i Lab Documentation | Workflow Engi Publication
Control ¥ Knowledgebase i | -
| (MediaWiki) | ¢ = W
| |
| |
Facility- Detector- i i i Version Control
hdlenabied Control Control | Lperss) | (GitLab) n
I

(Environment) (Experiment)
I

i
i
, )
/(1‘1 Ly, Y
) ;
Y \ 7
. \’ \
\
\
4
! S
4
i s

Data Source
Compute
(HPC/OpenStack)

(Analyzer,
Experiment,
Simulation,...)
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Scientific Software Development and Reproducible Workflows

HELIPORT necvimmrens = [~

. — Analysis and Pre-/Postprocessing steps
| v e dOoOOQon
. BmEOOBD needs to be:
»»»»» c doOOQoD P
R — * Documented and COMMON

oon i | WORKFLOW
- = - o DOOOOD Workflow » Reproducible LANGUAGE

- = —o—— + DOSEES Engine — Capsuling everystepina
workflow adapts the FAIR principles.

- C  # vNsdns.iz-ressnderf.dejonl_sxecutin/project/17 mork lowS Supdate) e Guest

HELIPORT e e w2 [
Edit a Scientific Workflow

Version Control

Compute i
(HPC, OpenStack) slurm

e L L .- Pa—

GitLab =
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Scientific Workflows are Managed in the back-end by UNICORE

— We need access to our computing infrastructure at HZDR, the Julich Supercomputing Center (JSC) and
also at ZIH for our users from the Center for Advanced Systems Understanding (CASUS).

— UNICORE makes distributed computing and data resources available in a seamless and secure way in
intranets and the internet.

— We integrated UNICORE in our backend to decouple HELIPORT from the different HPC infrastructures.

( ’ CENTER FOR ADVANCED
. SYSTEMS UNDERSTANDING

UNIC
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Heliport Manages Workflows, their Execution and the Metadata

® ® ICLIPCS™ X + [+ o ® ([ < (0] U O 9 o visdms.le-rossenconde loewl_sosculionpeojec 41280/ dulyil 43 O 1 - C

<« 2 C B vizdma rr-ronsandart.as/ewl_sxacurlan/prject 7 jabis) enmr.r : = B & & 0 H & = = = & 80 & ™ =l | ol

HELIPORT et v Search : English ~ Project = knodel3d ~

HELIPORT Focvz e rismann = . English * Project ~ knodei39 -

Projecis ) Transferability of LDOS based ML for Materials Science ) Jobs ) Testjob

1D Name Cluster Lagin Directory on Cluster Status .
: - Output  Detdils
46 cat chain hemera v ~/heliport_jobs (/) u E n n n Test job Run
acho car oo e ¢ 0, i & visdms 1z rossendort dejovi_exs DrORCU 81 worktionE o +r @ 1,10 YJ.0MD/s tld U:00:04
44 sleess Chonse a Login v ~heliport_jobs 03% . 11.2MB/s eta 08:80:01
o ' - . 11.5MB/s eta 8:80:81
ocho cat . . 5% . 18.1MB/s eta 8:60:01
44 lceo hemers v ~thelipart_jobs 11.5MB/s ata €:80:901
siceg . - . M
ts ) Transferability of LOOS based ML for Materials Science ) Workflows ) Create supercell from element and structure 7% . 12.5MB/s eta 8:80:01
one had 08% - 18.7MB/s eta 08:80:081
51 deed per Choose a Login v ~/heliport_jobs Edit a Scientific Workflow 9% 11.9M8/s eta 6:00:01
waek 99% 11.9MB/s cta 08:60:01
1005 | | 1. 2MB 650kB/s
are bad Name Create supercell fron element and structure [?25hCollecting mypy-extensions {from cwltool)
51 deed per hemers v -thelipart_jobs Down'loading
week Given the full name of an element, the structure https://files.pythonhosted.org/packages/5c/eb/975c7c@BB3223a5cdat8961213a5221edba534f7039db34c35d95Fabas
description from the MaterialsProjct and a /mypy_extensions-8.4.3-py2.py3-none-any.whl
sleeg 5 Description ;”“:”'r bute & Suparcelin YAS Collecting requests>=2.6.1 (from cwltool)
a1 Choose a Login - ~/heliport_jobs MRk Tarma
srconds
Downloading
sleen B https://files.pythonhosted.org/packages/29/c1/24814557f1d22c56d562B8771a17387e6bfB7b70727d975fd6b2cebb@l4a
a seconds hemera - ~Melport_jobs /requests—2.25.1-py2.py3-none-any.whl (61kB)

(7251
16% | 10kB 27.2MB/s @:088:01
33% | 20kB 25.3NB/s @:88:01
58% | I 30kB 25.5MB/s 9:88:01
66% | 40KB 26.3MB/s 9:88:01
83% | 51kB 23.0MB/s a:88:01

100+ | I | 61<E 994KE/s
[?25hCollecting shellescape<3.5,>=3.4.1 (from cwltool)

Down loading
https://filas.pythonhosted.org/packages/51/b6/986¢99al0240bcaacfcaladeco3bd7738¢chbBa4r52fecaedl3d3edlcaa7esd
/shellescape-3.4.1-py2.py3—none-any.whl
Callecting psutil {from cwltool}

Downloading
https://files.pythonhosted.org/packages/el/b0/7276de53321¢12981717490516b7e61236412ch372e289010d4ab6a000d7
/psutil-5.8.0.tar.gz (470kB)

[?7251
2% i | 18kB 11.5MB/s eta 9:88:081
3% |l | 20kB 14.2MB/s eta 0:88:01
6% I | 3@kB 16.6MB/s eta 9:€0:01
8% |l | 40kB 18.4MB/s eta @:88:01
1 | 51kB 19.5NB/s eta @:88:01
13% | 61kB 28.7MB/s eta ©:88:01
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Heliport REST API

— The API provides access to our full
Heliport infrastructure:

Proposal access (GATE),

Handle management,

CWL execution and monitoring,
°roject metadata export,
Digital Object and

_ifecycle management.

— APl documentation (ReDOC)
available.

— Essential to integrate the Heliport
Infrastructure in Experiments.

— Everything can be documented with

less user interaction.

< C

api

gate-connection

version-control

HELIPOR™

data-management-plan

documentetion

dzta-source

publication

cwl-execution

digital-objects

listDigitzlObjects

B createD gitalObject

retrieveDigitalOh ect

EED updateCigitalObject

B3 partialUpdateDig talObject

B3 desroyDigitalObject

token

x +

& visdms.fz-rossendorf.de/redoc/#operation/createDigitalObject

createDigitalObject

Digital Objects

Responses

> 201

: applicatior/json «

characters

Nullable

POST /digital objects/ap

Request samples

Payload

Content type

applicaton/json
Copy Expanda Collay

“project"”

"handle": "“string"
"relatior": "st q"
“category": "string”
“description®: "

Response samples

201

content type

application/json

Copy

"digital object id"
“project"”

"handle": "string"
"~elatior": “"string"

“"category": "string"

"description®: "string"



Heliport System Infrastructure 5

— The Heliport App is based on Django:

» Heliport communicates with various system
through REST APIs,

* The project-level metadata is stored in a
PostgreSQL database and can be exported in a
metadata scheme based on DataCite.

— The CWL workflows are managed in Heliport, but
executed on our cluster using UNICORE.

eoe M <« @ 0 & 0O ©@ @ @ M +

& visdms.fz-rossendorf.def/user/logins/list/ <) C&3 ¢

B -

mholtz Sclentific (St N
roject W ORkflow PlaTform ==

English ~ Project ~ knodel39 ~

HELIPORT

Provided Logins

ID Type Name
5 ssh connection uts Disconnect m
2 ssh connection hemera Disconnect m

1

Message Broker (RabbitMQ)

;

Message Queue (Celery)

22

Optional Services
&) GitLab ROSDARE

Celery Worker(si}

L
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Modular HELIPORT Design (Django Apps)

— Microservice architecture based on Django plugins,
— All plugins offer a REST API, usable in internal workflows, . s % settings.py
— Source code available under GNU GPLv3 éIé on @ =]glefll DOI 10.14278/rodare.947 |

HELIPORT

Project & Infrastructure Systems Resources Automation Results

=) Core Ressources ¢/ —T=) Version Control — =) Data Sources — = Slurm Job 2 —T—) Publication @
2D HELIPORT Project &/ | ==) Data Management Plan [X1=Dy Tools ¢/ D Unicore = Dataexport Invenio

— — (RDMO) )~ ¢ — = —

p | M O

—=| Proposal lVlanagement —=| Documentation @ —|=| Arbitrary CWL T —|=| Internal Archive

— (HZDR Gate) & — ' v X
—{=) About Page v ~|=| Digital Objects —|=]| General

Workflows

—I=| Aiida Workflows x

&/ Available In development x Planned
. HELIPORT ) )0LICH HI JENA RZ=DR
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https://gitlab.hzdr.de/fwcc/data-management/dms-guidance-system
https://doi.org/10.14278/rodare.947
https://rodare.hzdr.de/record/947
https://rodare.hzdr.de/record/947
https://rodare.hzdr.de/record/947
https://rodare.hzdr.de/record/947
https://rodare.hzdr.de/record/947
https://rodare.hzdr.de/record/947
https://rodare.hzdr.de/record/947
https://rodare.hzdr.de/record/947
https://rodare.hzdr.de/record/947

Heliport (Project) Roadmap [0.10]
First Draft: Project Plan (August 2020) [ 0:2-9 ] U Initial Version (June 2020)

. — Webinterface with user authentication (LDAP)
— Project and user management U — DMS Projects and proposal information from the
— Configurable stages

HZDR GATE proposal database
— REST API for proposal information ]

— CWL visualization prototype

0.3.4

U Improved Project Plan (December 2020)
— Fully configurable stages and modules
— Infrastructure and database updates
— Daily proposal database update
— Cl pipeline for test and deployment
— Advanced logging and monitoring

0.4.0
Modular Structure (July 2021) =

— Subdivision of the stages into modular U =
and configurable Django apps to allow ﬂ:
individual extensions

— Refactoring of the project

— Official start of the HMC founded
Heliport project:

H MC HELMHOLTZ
METADATA COLLABORATION

Documentation TELBE and POLARIS experiment

— Integration of all related
data sources

— Automated workflow initiation Y=

— Publication of all data products U

-\

Integration of various Apps and Features

) Export for (different) Metadata Schemas

U — Computational/Scientific workflow execution
» Workflow management and monitoring

* CWL support

I — Documentation using GitLab pages

| — (Global) Handle management

— Extended Support for Digital Twins

t — Data Management Plan Export for RDMO

DRESDEN N\ -—D
24 concept W4 ™l & n




Upcoming Extensions: Data provenance and Comprehensibility

— For many systems and services we still have to SHE
dQVElOp Nnecessa ry plug-lns fOr the Integrathn Projects } gELBE beamtime 21202619-ST Y Timeline
into Heliport. Timeline of gELBE beamtime 21202619-ST
— The versioning of an experiment lifecycle is S“°'"‘""“""‘""'”°’°'e°‘g'a""
. . . . May 3, 2022, 2:28 p.m.
unavoidable and we are still discussing how we TRCprocess

can present the feature in our web frontend:

O April 29 2022 12:47 pm
Alex Keshavarzi's github repo (use branch McrDev)

» A Git project with all metadata to restore a

| |fe CyC | e ’ O Avril 28, 2022, 12:43 p.m.
. . . . . [bigdata/GATE21202619ST/Data
) O r a n I m p | e m e ntatl O n d I re Ct I n H e | I p O rt? Filesystem on [oigdata containing the beamtime data.
— Inheritance of projects, P doi 8 2028 1955
— Different views based on roles (owner, beam & pori 20,2022 1117
| i n e SCi e nti St' d ata C u rato r’ °° ') Tfop_Epcr:_l:\Laaﬁ:. the DSPEC-runs taken with the LaBr detector, exported (o the HZDR cloud. Password is "ELBE2022"

O April 14, 2022, 12:04 p.m.
Run logbook

25 O  Avril 6, 2022, 5:07 p.m.
Cloud folger (Password: ELBE2022)




Conclusions

— A guidance system that describes and collects all metadata from the systems
involved is desirable and leads us to a fully FAIR and comprehensible research
project.

— The computational workflows are essential to keep track of everything what
happened during the experiment.

— With all data products registered in one system we can promote the different
data publications to make the research more visible and comprehensible.
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Website: heliport.hzdr.de
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API Doc: heliport.nzdr.de/redoc/
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HELIPORT: A Portable Platform for FAIR
{Workflow | Metadata | Scientific Project Lifecycle}
Management and Everything

Oliver Knodel, Martin Voigt, Robert Ufer, David Pape, Mani Lokamani, Stefan E. Miiller,
Thomas Gruber and Guido Juckeland
Helmholtz-Zentrum Dresden-Rossendarf

Dresden, Germany
o.knodel@hzdr.de

ABSTRACT

Modem scientific collarorations and projects (M5CPs) employ var-
10us processing stages, starting with the proposal submassion, con-
tinuing with data acquisition ani concluding with final publications.
The realizatior of such MSCPs poses a huge chalknge dueto (1) the
complexity and diversity of the tools, (2) the heterogeneity of vari-
ous involved computing and experimental platferms, (3) fexibility
of analysis targets towsrds data acquisition and (¢) data throughput
Another challznge for MSCPs is to provide additional metadata
according to the FAIR principlks for all processing stages for in-
ternal and external us:. Consequently, the demcand for a system,
that assists the scientist in all project stages and archives all pro-
cesses on the basis of metadata standards like DataCite to maks
really everything transparent, understandable and citable, has risen
r

concept

Workshop an Practical Reproductble Evaluation of Computer Systems (*-RECS
"21), Jume 31, 2021, Virtwal Evert, Sweden ACM, New York, NY, USA, ¢ pages.
ke //doi org/ 10 1145/3454287 UASATT

1 INTRODUCTION

An essential objective of madern cutting-edge research should be to
enable accessibility of the acquired research data andits re-usability
across different rescarch fields and their respective communities.
The current generation of scientists is therefore faced with the
challenging task of transferring experimental investigations into
a data orented research fow with strong focus on documenting
every step closely following the FAIR [41] principles. The FAIR
principles are well-established as standards in the fizld of research
cata management The three pillarsF (Findable), A (Accessible) and

# L N
DRESDEN v)\ H‘Dn
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