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Research Data Management

,RDM accompanies the research process from the initial planning
stages to the archiving, subsequent use, or deletion of the data.”

Preparation
Publication :L
RESEARCH
DATA » Storage

Archiving
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RDM Support @ TU Graz

= Hard' infrastructure elements | =
- Data analysis platforms, data repositories Y
. ——_ N
= Soft'infrastructure elements =7 S
« Policies, guidelines, data stewardship support & DMPs
= Develop FAIR services led by researchers w2 g
« ‘“general as possible - subject-specific as necessary” S A

« social & technical solutions
* between researchers & support
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RDM @ TU Graz

maDMPs

Research Planning

* Defining requirements from
funding agencies

* Clarifying legal framework and
ethical issues

* Re-using existing data

Research Complete

® PreserVing TU GRAZ
« Giving Access f.‘iﬁf.lli"lm.m
* Re-using [I]] FAm oama

AUSTRIA
DATABASE REPOSITORY

RESEARCH

Active state of research

- Collecting &= CYVERSE
. ees AUSTRIA
* Processing

* Analysing © | eLabFTW
* Tracking

» Sharing “

Content from: CCO, https://figshare.com/articles/DTU_Research_Data_Life_Cycle/4258019/1 - logos excluded
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DMP Tools

= Argos: https:argos.openaire.eu

= DMPTool: https://dmptool.org

= DMPOnline: https://dmponline.dcc.ac.uk/
= DS Wizard: https://ds-wizard.org/

= TU Graz DMP Tool based on DAMAP
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Machine actionable DMPs https://damap.org/

Tool to assist creating DMPs
* (Guidance
* EXxport

Automation

* Collecting information from system
* & Triggering actions in systems

Integration of project/researcher databases, storage, authentication

TU Graz deployment: https://dmp.tugraz.at/
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TU Graz ﬂInLa!.

DMP Tool

TU Graz DMP Tool

@ choose project

Startseite

DMPs
@ reople involved in data management

Search for person Q  university

No project members available

Show manual contributor input
© specity research data
© oocumentation and data quality
© Storage and backup during the research process
O Legal and ethical aspects
@ Data access and licensing

© specity repositories for publication and preservation

Source: https://dmp.tugraz.at/
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I RDM @ TU Graz

maDMPs

Research Planning

* Defining requirements from
funding agencies

* Clarifying legal framework and
ethical issues

* Re-using existing data

Research Complete

® PreserVing TU GRAZ
« Giving Access f.‘iﬁf.lli"lm.m
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AUSTRIA
DATABASE REPOSITORY

RESEARCH

Active state of research

- Collecting &= CYVERSE
. ees AUSTRIA
* Processing

* Analysing © | eLabFTW
* Tracking

» Sharing 0

Content from CCQO, https://figshare.com/articles/DTU_Research_Data_Life_Cycle/4258019/1 - logos excluded
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B Electronic Lab Notebook (eLabFTW) @ eLabFTW

“Documentation increases reproducibility!”

* Purpose: taking notes, data storage, organization
* Replace paper laboratory notebooks
* Search upon, simplify data copying and backup

* Collaboration amongst many users

eLabFTW.tugraz.at
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Electronic Lab Notebook (eLabFTW)

<8,223119(5pe1) promter
o scartele

Database

| 'Filter by type - | Orderby > st ~ 15

Filter by type

Microscope roscope

Molecule £42020.04.30 ©

Plasmid

Antibody

Sample (+]
Laminin-A/C YFP

s’ £12019.11.08 W (voluptatem) (nesciunt) ©
repeliat | | con atur || earum
Commodi aspernatur sed et dolor.

"4 {4 2019.07.11 B (motesuas ) (dolores |
Natus rem aut ex fugit veniam cons
equuntur voluptates accusantium.

s () 2019.05.05 W [minima ) (amet ©

v O

From somewhere

# SAMPLE [ 2020.04.16 ©
ARST-2U

yd (22020.01.10 W (pariatur) (qui ©
aspernatur | (some tag | (another tag
Actin-GFP

V' 3 2019.08.30 W [numquam ©

Anti Actin (mouse)
2019.05.26 W (aa) (Verians ) (sint) ©

# ANTIBODY

debitis |

Ratione delectus et quo.
7’ £2019.04.23 W (aspormatur) (magnr) (veii)®

micro 2
& MICROSCOPE [£2020.04.07 % [+]

Nihil sed rerum nemo eum sunt eaq

ue enim.

' B2 13 @ [rem ) (nostrum | (sed ©
autem
Actin-RFP

s £2019.07.12 @ (au) ©
Sample AST3

& SAMPLE 3 2019.05.24 W (porra) (minima ©

Aut vel modi incidunt sit ea dolore.
4 [ 2019.04.16 @ [rotam

[ ]
Source: elabFTW, AGPL, at https://elabftw.tugraz.at/
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=JSON Editor .

Editing metadata

v object {1}

v extra_fields {4} Extra fields
v End date {2}
e End date
value : 2021-96-89 06/09 /2021

v magnification {3}
type : select

Magnification

value : 20% f
v options [3] Pressure (Pa)
o aex 5
1i2ex
anx

Wavelength (nmjO 488 @405 O 647

¥ Pressure (Pa) {2}
Type : number

i JSON converted to custom fields

v Wavelength (nn) {3}
type : radin
value : 465

v optians [3]
s

Lia0s

&7
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E-Labbook (eLabFTW) TU,
Documentation of results & tasks - EXPERIMENTS

& Attach a file

Experiments

Saume [~
a o [558 ) H
& Attached files 4
<— Modification in the a Lo e
graphical text editor
e
_ _ _ i=JSON Edi(or°
Attach files with preview —
# Draw some thingo
ZMolecule d Wer°
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Member overview and item booking options - TEAM

i
Team 1
SCHEDULER  INFORMATION TEMPLATES  EMAIL I
P—— . : |
Selectanea Modify Profile Information X X : X
Jan 10 - 16, 2022 [ weec tst monen | - 1 1
T — _— w : Use ToDo-List 1 X X I X
" wns sonte I i
Create/Edit/Delete 1 X X 1 X
Experiments : |
|
Upload to Database | X X 1 X
| 1
|
. Add Users 1 X : X
12om Create Groups : X 1 X
|
1pm
. Add Database item types : X : X
= Define Experiment Status : X : X
dpm
|
spm Create Teams 1 : X
; 1
o System Settings 1 : X
Tpm
- — S J
8om Security & Email settings X
Ppm
10pm
v O e s e
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maDMPs

Research Planning

* Defining requirements from
funding agencies

* Clarifying legal framework and
ethical issues

* Re-using existing data

Research Complete

® PreserVing TU GRAZ
« Giving Access f.‘iﬁf.lli"lm.m
* Re-using [I]] FAm oama

AUSTRIA
DATABASE REPOSITORY

RESEARCH

Active state of research

- Collecting &= CYVERSE
. ees AUSTRIA
* Processing

* Analysing © | eLabFTW
* Tracking

» Sharing 0

Content from: CCO, https://figshare.com/articles/DTU_Research_Data_Life_Cycle/4258019/1 - logos excluded
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& CYVERSE'

eeo AUSTRIA
Data storage & analysis infrastructure for huge datasets to enable data-driven discovery

/Organize data \ /Collaborate with other\ / Use containers \

institutions without moving for reproducible

= o data to the cloud data analytics
/m
= (Bp)

Platform for RDM & data analysis

This material is based upon work supported by the National Science Foundation under
Grant Nos. DBI-0735191, DBI-1265383, and DBI-1743442 URL: www.cyverse.org

PROGRAMME DIGITAL TU GRAZ - FIELD OF ACTION RESEARCH https://www.tugraz.at/sites/rdm/tools/cyverse/
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Data infrastructures: benefits compared to local working

= No installation on local machines,
Data access from everywhere

= Usage via web browser or command line

= HPC & shared resources

= Container-based applications (reliability) *
= Independent from own system (OS, infra) docker
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CyVerse Austria @ TU Graz e

Data Management
= Ul & Command-line oo
= Logfiles of activities 03
= ElasticSearch o2

= Link external data via IRODS e —

Mavigation * raw_data_subset

- Data eXCh an ge With CO I I aborators - ;‘. chzzcyverse_use_case ms:::; /TUG/home/ccece/Cyverse. _use_case/ra

 raw_data_subset DBR-3_S35_L001_R1_001.fastq.qz
) UC_Galaxy
0BR-3_S35_L001_R2_001.fastq.gz

= FAIR data management & meta data 2 e e ——

(7 analyses OKC-2_534_L001_R2_001.fastq.gz
data

! OMR-4_S36_L0O01_R1_001.fastq.gz
Stan aras & cemui_pawea_ena
a test_tomi OMR-4_S36_L001_R2_001.fastq.gz
(] testdata OTB-1_S33_L001_R1_001.fastq.gz
. . M - OTB-1_533 LO0O1_R2_ 001.fastq.gz
utomation or metadata extractuon 3 cyverse._sraning LoBRA5_s61_L001_ks_001 fasta o

1 example_data

@l Shared With Me 10BR-49_S81_L001_R2_001.fastq.gz
@ Trash 10KC-47_S79_L001_R1_001.fastq.gz
Favorites

10KC-47_S79_L001_R2_001.fastq.gz
10MR-50_S82_L001_R1_001.fastg.gz
10MR-50_S82_L001_R2Z_001.fastq.gz
10TB-46_S78_L001_R1_001.fastq.gz

Displaying 1 - 16 of 204
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CyVerse Austria @ TU Graz

Analytics

Ul & Command-line

Interactive Applications & scripts

Data & apps in-house (VPN Access)

Life Science community & generic tools
Integration of own tools

Logfiles of activities

Reproducibility (containerized app versions)
Analysis pipelines using workflow engine
HPC resources

PROGRAMME DIGITAL TU GRAZ - FIELD OF ACTION RESEARCH
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18 .
. CyVerse Austria @ TU Graz
Online Course: https://imoox.at/course/catmooc

= |M‘@"E)‘X A UberiMoox

e N
@B Meine Kurse 5 = =
A Startseite D&Té CY{E:LE ; .
= MNeueste Kurse i} r |‘-|

(' Y
iI= Zukiinftige Kurse -

Selbstlern-Kurs
= Alle Kurse Making Your Research FAIR

with CyVerse
@ Alle Partnersinnen Technische Universitat Graz
O UberiMoox € Gratis Startdatum: 01.05.2022 Making Your Research FAIR with

& Enddatum:- | CyVerse, TU Graz, CC BY-SA 4.0
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maDMPs

Research Planning

* Defining requirements from
funding agencies

* Clarifying legal framework and
ethical issues

* Re-using existing data

Research Complete

® PreserVing TU GRAZ
« Giving Access f.‘iﬁf.lli"lm.m
* Re-using [I]] FAm oama

AUSTRIA
DATABASE REPOSITORY

RESEARCH

Active state of research

- Collecting &= CYVERSE
. ees AUSTRIA
* Processing

* Analysing © | eLabFTW
* Tracking

» Sharing 0

Content from: CCO, https://figshare.com/articles/DTU_Research_Data_Life_Cycle/4258019/1 - logos excluded

PROGRAMME DIGITAL TU GRAZ - FIELD OF ACTION RESEARCH



https://creativecommons.org/publicdomain/zero/1.0/
https://figshare.com/articles/DTU_Research_Data_Life_Cycle/4258019/1

Git basics

Manuscript-pre-alpha-CJ-sendout-HJ.docx

Manuscript-Vers-checked-CJ-sendout-HJ-rev-AB.docx
| |
Manuscript-Vers-checked-CJ-sendout-HJ-rev-AB-repeatdcheck-CJ-
rev-HJ-checkedAB-final.docx
I
Manuscript- \Vers-checked-CJ-sendout-HJ-rev-AB-repeatdcheck-CJ-
rev-HJ-checkedAB-final-repeat-HJ-comments-GG-corr-HB-
whatsoever-who-is-that- -0815-GG-final-final.docx
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Git basics - branches

v0.2

v1.0

v0.1

Q O«

CCO by gbrown, https://openclipart.org/detail/278050/1492474981svqg
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GitLab Ty
GitLab

LDAP AD Standard

= Repository Manager like GitHub

LDAP AD Username

= Accessibility and work via any browser

Passwor d

_ _ _ | _|
= Suitable for work-related & commercial projects e

TU

Grazm

= TU Graz instance by ZID

= Local cloning
A complete DevOps platform

= https://gitlab.tugraz.at

ycle. From project planning and source co
CI/CD, monitoring, and security.

This is a self-managed instance of GitLab.

PROGRAMME DIGITAL TU GRAZ - FIELD OF ACTION RESEARCH
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Differences from GitHub B - o

Groups

= No registration for TU Graz members

Last created

= GitHub: Just “private” or “public” option tourgroups _ Explors puiic groups
= Viewable internally, for institution, authentication required

= Fine-tuned permissions for different team members

= Advanced issue tracker to which attachments can be added

= Worldwide community smaller, rather TU Graz community relevant

PROGRAMME DIGITAL TU GRAZ - FIELD OF ACTION RESEARCH
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RDM @ TU Graz

maDMPs

Research Planning

* Defining requirements from
funding agencies

* Clarifying legal framework and
ethical issues

* Re-using existing data

Research Complete

® PreserVing TU GRAZ
« Giving Access f.‘iﬁf.lli"lm.m
* Re-using [I]] FAm oama

AUSTRIA
DATABASE REPOSITORY

RESEARCH

Active state of research

- Collecting &= CYVERSE
. ees AUSTRIA
* Processing

* Analysing © | eLabFTW
* Tracking

» Sharing “
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Repositories for research output

L., New upload g tsssont,
|/|” REPOSITORY J) education Metadata-only record @ Storageavailable | Ooutofi0ofies | | Obptesoutol1000Gh | | :
LIBRARY & ARCHIVES austria U —— ; VERsT=ssssessseeEs=as :
https://repository.tugraz.at 2 et S i 7 o 4
A File addition, removal or modification are not 3 ad afer voui hiave cublished olsadt | “ eeeeeee 8
* Increased citability via OIS e |
Basic information v of' Public
* InvenioRDM (CERN & TU Graz) g TR : S
! Do you already have a DOI for thisupload? (@) Yes No ! Options
« Continously new features ‘ : oty emearg

RDM encompasses all activities related to preparation, storage, archiving and
publication of research data, including outputs as models next to code,
scripts, software, images, video, or related materials*.
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Some useful licences

1) Data g
« CCO No rights reserved H
« CCBY Attribution

cco

©®
@O
OO
OO
| @00
©OSO

« CCBY & (SA,ND, NC) ShareAlike, NoChanges, NonCommercial

@®®
®
®

2) Databases
Open Data Commons PDDL (corresponds to CCO)
*  Open Data Commons ODbL
Open Data Commons ODc-By

]
§
)

3) Software and Code
«  MIT Licence: Software, licence itself modifiable :
« Apache Licence: Software, no Copyleft 1.
*  GNU General Public Licence: Software, widely used ©‘§
« 3-Clause BSD License: Software, no Copyleft -
*  European Union Public License: Software, applies to EU law

® ®O

E
]
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European Open Science Cloud
D)e0SC

" Services to use

% Shared data

" Disseminate project/output

® Connect to international community
" Feedback to implement own

ideas or requirements

..!.!"_Mr I- Austrian EOSC Mandated Organisation
9
ﬁk!ﬂ- EOSC Support Office Austria

PROGRAMME DIGITAL TU GRAZ - FIELD OF ACTION RESEARCH

*x ¥ x
* *
EUROPEAN OPEN
% = . SCIENCE CLOUD
* ¥

Browse EOSC
Marketplace Resources

Browse through over 3 millions of research and innovation tools and
services, thousands of datasets from a wide scale of research
domains from renowned European service providers.

Discover by
(AII cata\ogs) Software‘) (Services) (Publications QData_} (Data Sources)

(:Service Bund!esj) (Training Materials:) (:\lnteroperabimy Guidelines)‘\




Research Data Management @ TU Graz

® DMP Support

" RDM Optimization Institute/Group: Workflows/Pipelines,
Infrastructure

" RDM Individual support & support in Research Projects
(Collaborations)

" RDM guidelines & policies

" Tool-dependent support
(workshops, introduction, training, assistance, development)
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