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

— We support many steps of a research Submif Proposal. or
experiment with tools: Create DMS Project

» electronic lab books, "\\*

* interactive analysis,

Search &
* publication of datasets, N Create Data
N Reuse Modify N\
- scientific workflow management, , \ \Management
. Datasets Experiment
» Handle generation and management. \ 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

DRESDEN N = = mmm
2 e Pt N 4 H‘Dn



H E L I P O R HELmholtz Sclentific C—m
Project WORkflow PlaTform —
86 The HELIPORT project aims at developing a platform which 008 W < > B & msmmembin ¢ O
accommodates the complete life cycle of a scientific project and “nonespacest ¢

"datacite': "http://purl.org/spar/datacite/",
“rdfs": "http://www.w3.0rg/20€0/01/rdf-schemas",

links all corresponding programs, systems and workflows to create a etipory's Pncepes /neligort/schenay
more FAIR and comprehensible project description. 3

"dc'": "http://purl.org/dc/terms/"
"heliporl:project_id": 28,
"datacite:hasIdentif.er": "HZDR.FWCC.2021.84759",
"heliport:uuid": "09779261-200c-48c4-be9c~1293369d6alc",
“"datacite:hardle”: "https://hdl.handle.net/None",
“heliport:prcject_name': "PaN Research Project”,
"time:hasBeginning": "2021-64-01 09:14:34.296524-00:00",
see Il < o U o0 & sdma f7-reese ncarf dr me @ @ @ d + O “datacite:hasbDescriptian': "*
"heliporL:group': “FwCC",

mholz Sclentific g T Search - : "heliport:owner': {
HELIPORT /st e Q English - Project - knadei39 - Vdatacite:hasIdant:ifier": "132730",

"datacite:crcid”: null,
“rdfs:label": "Knodel, Dr. Oliver (FWCC) - 132739"

Project Graph: PaN Research Project },

“helipnrt:has_versionCantrnol™: [

{
"heliport:version_controi_id": 15,
Project Systems Resources Automation Results Lt ,f,Te:";EPS=-"'dd '
— —— —— —— —— - - . <
N N N SN 7N )
L
{
"heliport:data_management_plan_id": €,
"datacite:uri": "https://dddd",

.

)

- D
-1

[ 1 . J “heliport:has_Documentation": |
N Vvordow . ‘

"heliport:documentation_id": 7,
"datacite:uri™: "https://dddd",
"helliport:documentation system'": “"Meciawikli",

e — 00— i
"datacite:hasDescription”: "dddd"
}
1,
“heliport:has_DataSource'": [
HELIPORT Contact Imprint L -
heliport:data_source_id": 11,
Qur guidance systems HELIPORT aims to present an Or. Oliver Knodel, FWCC, HZOR ¢ kregelEhzdroe Brought to you oy the Comgutational Science Sroup “datacite:uri’: "http://sddd"
access polnt 10 all tha diffarent exlsting systems -— (FACC) at the Halmholtz-Zentrum Dresden - "heli : ' L :
s HELMHOLTZ ZEMTIJBA N eliport:use_computer": null,
b HDR DRESDEN FUSSLROU4F  Hoesendort (HZOR). "rdfs:laktel": "“ddd",
A documentation of the REST interfaca of the Helipert Member of: ""dataclite:hasbDescraiption™: ""
systern can be ‘ound HERE. |altemative: ReDoc) }
HELMHOLTZ DSRESDE ‘ -‘ 1
e W "helipnrt:has_Arcnhive": [
{
"heliport:arcnhive_id": 4,
"datacite:hasDescription": "ret"
3 }
iy
"heliport:has_Publication': |
{

"heliportl:publication id": @,



Heliport Metadata Ecosystem

Digital Twin

References by Handles
to allow traceable
relationships #*

Y 4 i W N
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" / Y
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= x'i;:? G ;fg.? ’ _
Data Publicati

Publication Software Work flow % bublin Core
% Experiment Specific Publication Elj CWL Metadata
Metadata C
_g'j ADMS.SW

9 Based on
= | DataCite DOI 10.14278/rodare.939

Our Objective
— 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.

In the end every digital object
should have an uniform PID,
describing metadata in an open
and widely used format to be
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https://doi.org/10.14278/rodare.939

Handle Management Support in Heliport

Heliport is linked with our local Handle-Server (handle.hzdr.de) hdlenavied) 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.

B 10.14278/
" rodare.939

20.500.12865/ 20.500.12865/

= Heliport Prefix

Project Handle ORESDEN PN _m = ey =y
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https://handle.hzdr.de
http://hdl.handle.net

Supporting Digital Twins in Heliport

— We can map all kinds of digital workflows to Heliport
and we can manage simulations,

— In Heliport a project can reference a digital twin
(1s_supplementary_simulation) as digital object
with a unique PID.

eoe® T < (0) O O O w visdms.fz rossendort.de e @ @@ @ h + O
HELIPORT o ion ertorm o English - Project - knodel39 -
Digital Objects
ID Handle ‘ Relation Category Description

This simulation

HELIPORT/Project/simulation  supplements the

activity ot this project.

21  20.500.12E€5HZDR.FWCC.2C21.805517 is_supplementary simulation

Add a Digital Object

O Create New Handle Reference Existing Handle
Relation
Category

# visdms.fz-rossendorfl.de

HELIPORT (5, 55
Project WORKflow PlaTform = ™

Project Praoperties
HZDR-ID HZDR.FWCC.2021.751€91
Handle 20.500.12865/HZDR.FWCC.2021.751691
uuid 109c280a-6596-4803-haba-d70023ad4f388

serialization url https:/jvlisdms. fz-rossendorf.de/project/38/serizlize/

Owner Knadel, Dr. Oliver (FWCC) - 132739
Created May 3, 2021, 3:31 p.m.
Group FWCC v
Title PaN Research Project
Example for an PaN research project to
demonstrate the possible integration ot
Description varinus services, portals anad data
PI U(;Jl.. CLS 10 generzie an all-em t‘ dacing
project documentation
Members
There are nc members for this project at the moment!
FWCC v

English -

Project ~ knodel39 ~

Delete Project

Add Member

Add all Members from Group

.
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Scientific Workflow
HELIPORT has an build-in Integration of Scientific Workflows

Submit Proposal or
Projec'l- Plan Create DMS Project

Search &
Reuse
Datasets

Create Data
\AManagement

Plan

Computational

/ Change \
: \ Collect h
Publish \Sefup Sata
Dataset TN
Archivé\ ©  Analyse Data
Dataset '\ —

g
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Scientific Software Development and Reproducible Workflows

B dedns 2. escosacar! dicad_sse tlanirraet 17 fos et
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— Analysis and Pre-/Postprocessing steps
needs to be:

» Documented and
» Reproducible

— Capsuling every step in a
workflow adapts the FAIR principles.

= o HEUPCAT . + o

“ C  § vsdns.iz-ressnderf.delonl_sxecutin/peoject/17 morklow S Supdate) e"..-.;m :

HELIPORT v mws = b--

COMMON
WORKFLOW
LANGUAGE

Workflow Engine

Edit a Scientific Workflow

Compute

(HPC/OpenStack)
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Heliport Tracks Workflows,

a0 ® ICLIPCS™ %+

« 2 C B vizdma rr-rassandart.ascwl_axacurlaniprojecti7jablist)

HELIPORT @i b pertoem 2

1D Name Cluster Lagin

46 cat chain hemera v
acmo cat

44 Chonse a Lagin v
sleen
acho cat

44 hemers v
sleen
ore had

51 deed per Choose a Login v
week
arebad

51 deed per hemers v
ek
slees 5

a1 Choose a Login v
spconds
sleep 5

a1 °n hemera -
zpconds

Directory on Cluster

~/heliport_jobs

-heliport_jobs

-thelipart_jobs

~/heliport_jobs

~/helipart_jobs

~/heliport_jobs

~heliport_jobs

Status

their Execution and Metadata

K =LIPCH x  +

e Hunat

English * Project ¥ knodel3s

e c m visama.z-rozsendart.as)cw_evecarmlon/pmlasti?)abfad iHerallf

° HELIPORT (oSt

e Guest

English ~ Project ~ knodel39 ~ Quiput | Datalls

echo cat sleep Run

ULIMIT: Your CPU time per process on the login node is limited to 300 seconds!
Pleaze uae intaractive jobe for lorng cocrpile/test »oma.

o) -Jafafodn
BEOORL
BEnooi
] Jofuafodn

mvldl5758hemerad: -5 ml python

Loading module pythen/l.6.5

mvldl3T758henarad:~5 source -/heliport_jobs/venv/binfactivate §& pip list —format=legacy | grep cwltool
(3.0.20201203173111)

(venv) mvldl57T5dhemerad:-§ wkdir -p —-/heliport jobs/job echo cat sleep 44
{venv) mvl1di5758hamarad -5 pwd
/home/mv141575
(veny) mvldl5T53dhemexad -5 cd —/heliport_joba/job_echo cat_ sleep 44¢
on e —— « I (venv) mvldi575¢hemerad~/helipart _9jcbe/job_echo_aat_aleap 445 cwltool tool.awl jeb.j=on
- INF0 /home/mv141575/helipors_jobs/venv/bin/cwltool 3.0.20201203173111
< &

i visdms.lz-rossendorf.velowl_execut onloruject 1 wor<flost 3jupdats) INFO

Aegolved 'tool.cwl' to "file:///home/mvl41575/heliport jobs/job echo cat sleep 44/tocl.cwl'

< _mihaltz 5 enofic Y INFO [workflow ] etart

ject W OFRBe Mo form =

HELIPOR

Edit a Scientific Workflow

INF0 [workflow ] stazting step sleep
INFO |step sleep)] start
INFO [Job eleen] /trp/pepcelwys aleep b\

&

|Job sleep] Nax memory used: OMiB

Name curl ard cat stdout and stderr
[1ok eleen] corplated pucaess

Istep sleep] cocmpleted success

Description |workflow ) starting step echo  cat

[step acha__ cat] stars

[workflow echo_ cat] stazt

|workflow echo  cat] starting step echo and capture
[step acha _and capture] start

ok echo and cap

e eosoen Duie Ssection
Description Scarch

&) Name

i5 echn
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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,
Project metadata export,
Digital Object and

Lifecycle management.

— APl documentation (ReDOCQC)
available.

10

gate-connection
version-control
data-management-plan
documentztion
data-sourcs

publication

cwl-execution
digital-objects

=3 listDigitalObjects
D createDigitalObject
[ Ge™ | retrieveDigitalOhjaet
[ vur | updaleDigilalObjecl
| PATCH partialUpdateDigi:alObject
EXD desroyDigitalObject

token

0@ HELIFORT x +

& C 8 visdms.fz-rossendori.de/redoc/#operation/createDigitalObject
Q Search...

api createDigitalObject

Dicital Objects

application/json ~

— project

. integer

required
— handle sting <= 10C characters
— relation string

raquirad 7
— cat.cvqory string

required
4 description

string
required

Responses

? 201

Nullable

POST /digital objects/aj

Request samples

Payload

Content type

application/json
Copy Expanda Colla

“"project"”

“"handle": "“string"
“"relation': "string"
“Calegory': “stUring”

"description": "strirg"

Response samples

201

Content type

application/json

Copy Expanda Colla

"digital_object_id"
“"projcct"

“"handle": "“string"
“"relation': "string"
“"category': "string"

“"description": "strirg"



Modular Heliport Design (Django Apps)

— Initial structure and infrastructure completed,

Heliport — CWL Workflows and cluster connection ready,
N — Handle management infrastructure deployed, but
T % settings.py — most of the plugins are still in development...

Project

_T—) Proposal Management
(HZDR Gate)

_T—=) HELIPORT Theme
(HZDR Layout)

11

Systems

Version Control

Data Management Plan
(RDMO)

Documentation

Digital Objects

Resources

Data Sources

Arbitrary CWL

Tool

Workflows

Automation

_T—) Job List

_T—) Slurm Plugin

—T—) Unicore Plugin

Results

—T—) Publication

—T—) Dataexport Invenio
(HZDR Rodare)

=| Internal Archive

'A L] L x|
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Heliport (Project) Roadmap [0.1.0]
[ 020 ] U Initial Version (June 2020)
First Draft: Project Plan (August 2020 ] — Webinterface with user authentication (LDAP)
— Project and user management UJ

— DMS Projects and additional proposal
— Configurable stages information from the HZDR GATE 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@E

-\

and configurable Django apps to allow
individual extensions

— Refactoring of the project

— Official start of the HMC founded
Heliport project:

H MC HELMHOLTZ
METADATA COLLABORATION

Documentation of a TELBE user experiment
— Integration of all related
data sources 1.0.0
— Automated workflow initiation ESS=
— 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
— Documentation using GitLab pages
— (Global) Handle management
— Extended Support for Digital Twins
— Data Management Plan Export for RDMO
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H E L I P O RT mholtz Sclentific
roject WORkflow PlaTform

Heliport Prototype </> Heliport source code v0.4.0

(Only available within available on Rodare
the HZDR network)

DOI 10.14278/rodare.947

https://vlisdms.fz-rossendorf.de/ https://rodare.hzdr.de/record/947
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