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= Researchis in a wide range characterized by small-scale table-top experiments.

= Variety of plasma sources and applications lead to the situation that setups in the
different research groups are unique in almost all cases.

= Not only the processes in the plasma but the manifold interactions with
gaseous, liquid and solid surroundings are usually important.

= Scientific results can hardly be compared and validated on a quantitative level
without an almost complete documentation of the experiments including the
diagnostic tools.
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PLANNING

« Rather the exception » Scientific excellence
» FAIR data principles « Data management plans

PRESERVING

That's too much
effort, I have to set
my priorities...

COLLECTING

* Reliable data

* Local backups

* Long-term archiving,
open file formats

®
A7 * Provenance, replicability

and reproducibility

5
PUBLISHING ANALYSING
* High-rank papers » Expressive results
* Open access / * Transparency and
open data reproducibility

= Large gap between researchers requirements and RDM tools for data
management according to the FAIR principles
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Electronic Ontology / Blockchain / Research Data

Lab Notebook Knowledge Graph Smart Contracts Repository
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Electronic
Lab Notebook
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Replacement of paper notebooks
Standardized and searchable

documentation of experiments
Direct integration into digital workflows
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Ontology /

Knowledge Graph
( )

Explicit and formal specifications of a
shared conceptualization

Maintenance of community knowledge
Implementation of FAIR principles
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Blockchain /

Smart Contracts
4 \

e
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Transparent and distributed system
with add-only data structure

Secure ownership and data integrity
Approach for reputation management
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Research Data

Repository
( )

lattorm for Plasma Technology

Online database for data and metadata
Standardized metadata catalogues

Simplifies archiving, sharing and re-
use of data sets
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QPTDat approach

* Integration of research data management (RDM) tools
by an intuitive user interface and automated workflows |

'« Incorporation of researchers perspective to close the
gap between research and RDM
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.) docker

Ad dihna [!t {!} rT T P Compose

A JSON schema form renderer

-
| |
| |
| |
| |

Select existing schema I I I [

- demosehemason i} - : {
| |
| |
| |
| |
| |
|
|
|
|

demo-schema json is a valid schema. You can now render the form RENDER CLEAR Front_End BaCk_End
Scanning Electron Microscopy (SEM) B P FL_—f Providing schemas for !
*  JSON schema to web- quick re-use External
A schema to describe a Scanning Electron Microscopy used in an experiment (demo schema) form rendering HTTP request | * External application- application’s API External
¢ | *| «+  Form editing logic methods specific data preparation 1 Application
it Motiel of SEM Device R | +  Validation processes « APl calls I PP
viodeton SEN bevice s | : < E-mail notification {
SEM device model used in the experiment USER | 4 GET a !
| : {Flask '
| J s as I
| eact  Material-Ul python” {
SEM Parameters* / F -~ I I
SEM parameters used in the experiment | Upload / {
: Download |
i _h \
Acceleration Voltage [kV] kV g [ ] S
Wxt]|
Voltage applied to accelerate the electrons -|
JSON ||
Try it on: https://plasma-mds.qgithub.io/adamant/ Experiments

@ Back to listing

S OBEGE &
W (plasma chemistry) (APP3)

« User-friendly web tool built on top of JavaScript (ReactJS) and Python (Flask) et A e

SEM Experiment (Adamant demo)

« Simplifying the use and creation of metadata schemas Scanning Electron Microscopy (SEM)
« Automatic generation of web-forms s

!
15 |
‘Working Distance [mml  [F] ]
850 |

« Based on the well-known JSON schema standards L

« Highly human- and machine readable metadata collection mm—
 API-based integration with external applications # tached fies °
* Incorporating different components to achieve integrated RDM workflows B ™

&, json_schema json 100K - & json_datajson 124008 -
2022-05-1017:35:34 2022.05-1017:35:34
@ Load into JSON Editor @ Load into JSON Editor

https://doi.org/10.12688/f1000research.110875.1 10
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Documentation of experiments leading to Publication of FAIR-assured dataset with
FAIR data records of ownership
( ) ( N
Q)
Researcher Researcher ELN
Adamont (i) / I _l
== = vV}
Adamant (8] JSON

. ™~ — =
~
. \ . /
Adamant . : .

Adamant

{vVx}
A JSON Jp— - -

-
4 ¥
P

PP

O S
o

Blockchain /

ELN Smart Contracts

\
v S
Data txd Sea=’
JSON

Well-described .
research data RD Repository
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FROM IDEA TO PROTOTYPE "R

Documentation of experiments leading to

FAIR data
4 N\
Researcher
Adamant (8]
= =
Adamant
{Vx}

Vv
Data txd
JSON

Well-described
research data

12



Proposed workflows:
Documentation of experiments leading to FAIR data
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©

Adamant{Z}

demo-schema jsonis a valid schema. You can now render the form

Scanning Electron Micrascopy (SEM)

| Model of SEM Device*

SEM Parameters*

SEM parameters used in the experiment

ADAMANT v1.0.0

A schema to describe a Scanning Electron Microscopy used in

BROWSE SCHEMA OR demo-schemajson - OR CREATE FROM SCRATCH

RENDER CLEAR

an experiment (demo schema)

/s lo
P |
/ 5 A
O |
i Fa (]

nA rd ]

3 ADD ELEMENT

B3 ADD ELEMENT

COMPILE

Upload an experiment schema,
or select from the list, or create

from scratch
Edit web-form if necessary,

then compile

13
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@

Adamant (=}

Scanning Electron Microscopy (SEM)

Model of SEM Device *

SEM Parameters*
SEM parameters used in the experiment

Acceleration Voltage [kV]

Working Distance [mm]

BACK TO EDIT MODE

ADAMANT v1.0.0

Aschemato describe a Scanning Electron Micros copy used in an ex

periment (demo schema)

kV

¥ DOWNLOAD SCHEMADATA [EGTea]

Input experiment metadata

14
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®

Adamant {2}

Scanning Electron Microscopy (SEM)

WModel of SEM Device *

SEM Parameters*
SEM parameters used in the experiment

15

67

850

BACK TO EDMT MODE

A schemato describe a Scanning Electron Microscopy used in an ex|

periment (demo schema)

kV

¥ DOWNLOAD SCHEMA/DATA  [lolea2:]

Proceed to review before
submission

Given inputs are validated
against the schema

15
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‘Adamant (&}

Scanning Electron Microscopy (SEM) B

Aschema to describe a Scanning Electron Microscopy used in an experiment (demo schema)

Model of SEM Device* ‘

20N e . .
 Visual notification for fields with
SEM Parameters* P |nvalld InpUtS

SEM parameters used in the experiment

15 kV

67 mm.

450

BACK TO EDIT MODE # DOWNLOAD SCHEMA/DATA [EElTeza
ADAMANT v1.0.0

16
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‘Adamant (&}

Scanning Electron Microscopy (SEM) @

A schema to describe a Scanning Electron Microscopy used in an experiment (demo schema)

4 . . i : )
« Visual notification for fields with

SEM Parameters' . invalid inpUtS

o - Correct the discrepancy

« Optionally, JSON schema and
data can be downloaded

\ Proceed again

15 KV

v

17
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Form review and submission X

Please review your filled form before submitting.

Scanning Electron Microscopy (SEM)

 Review the filled form then
submit

18
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®

Create eLabFTW Experiment X
eLabFTW
Your eLabFTW main URL*
f \ https://pm-labbook.intranet.inp-greifswald.de/
* Provide necessary information

358854901b5feb4f4a2f2a3994a8787c194e3236271ef51d13c05eb1eaad6

required by the ELN system,
and create the experiment

Experiment title

SEM Experiment (Adamant demo)

\. J Togs
) GET
plasma chemistry AFPJ
TAGS

Press the "GET TAGS" button to retrieve available tags from your
eLabFTW system.Note: you have to provide the eLabFTW main URL
and token to enable the button

CANCEL  CREATE EXPERIMENT

19
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@Experiments

4 _ ) ) s OB G & &
- Experiment metadata in the e ey (00

B Running @ Team & Owner + Admin(s)

E L N Syste m ) Started on 2022.05.10

SEM Experiment (Adamant demo)

e JSON Schema and JSON data Scanning Electron Microscopy (SEM)

] ocat v Bevies | FZWEVEZETS
(experiment metadata) are e

attached to the experiment :‘;
\ ) This template was generateawith ADAMANT v1.0.0

Last modified on 2022-05-10 17-35:34

Unigue eLablD:
20220510-8892331af0e734235193ad151e3573f58242948¢c

@ Attached files
H H
& json_schem n 100 KIB- & json_data json 124008 -

2022-05-10 1735 3 2022-05-10 ‘_.“-:.'.1.5:34
@ Load into JSON Editor @ Load into J5OM Editor

@

20
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Publication of FAIR-assured dataset with
records of ownership

4 N
@
Researcher ELN
] b

{Vx}

Adamant (8] JSON

= = /

Adamant

"———’

¥
TP
NeiD @iy
S5
Blockchain /
Smart Contracts
\

~
Nh——',

RD Repository
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= |nitial implementation under a tool code-named “Plasma Blockchain Bridge” or PBB
= Blockchain technology for records of ownership
= Merge with the Adamant tool is planned

T PUBLISH @® CERTIFY @ VERIFY @ REPUTATION

Prepare a form Prepare metadata and add Preview and submission Finish
resources

You can choose whether to create a new metadata form from scratch or upload your metadata JSON file to generate the

form.
DRAG AND DROP A JSON FILE
CREATE A FORM HERE, OR CLICK TO SELECT ONE

22
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Publication of FAIR-assured dataset with records of ownership Quality | Plasma Technology | Data

= |nitial implementation under a tool code-named “Plasma Blockchain Bridge” or PBB

= Blockchain technology for records of ownership

= Merge with the Adamant tool is planned

= JSON documents (stored in the ELN) created during the experiment planning/design can be
reused

T PUBLISH @® CERTIFY @ VERIFY @ REPUTATION

Prepare a form Prepare metadata and add Preview and submission Finish ( N\
k .
{Vx} "/
. — —

You can choose whether to create a new metadata form from scratch or upload your metadata JSON file to generate the

form. JSON

CREATE A FORM DRAG AND DROP A JSON FILE E L N
; \,

23
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» Prepare metadata and add resources * Review and submission * ORCID credentials as authentication layer

* PR - = = Submit dataset to the INPTDAT platform

(] [ o 0

(] o o ]

Please enter your credentials to continue. Note that the dataset will be

Prepare a form Prepare metadsta and 204 Preview and submission
Frepare aform Frepare mefodote endecd Frevien end submssion fren rescurces submitted to the INPTDAT platform under these credentials.
User Name
DCAT-like schema
DCAT-like schema uuID: maxmustermann
DCAT-like schema for PBB internal use
NA
uuiD Title: Password
A new finding shows that plasma is not the 4-ih state of matter see

Description

This dataset contains irrelevant information with regards to the title

Author{s): TINUE CANCEL

Max, Mustermann

Tag(s)

plasma; state of matter

; ‘ ; + Finish

substrate according to internal procedure XY

Description of the diagnostic procedure. Formal s open. Example: Vollage was measured between Ihe contact tut _
- ' rocece v § e - . Diagnostics Name ' o ) 0

diagnostic

Max, Mustermann

Prepare a form Prepare metadata and add Preview and submission Finish

Resource(s) Diagnostics Properties resources

Details of the applied diagnostics. Format is open. Example. laser diode at 395 nm and 50 mW.

Option 1 -
Diagnostics Procedure
Some title “ v s ox Description of the diagnostic procedure. Format is open. Example: Voltage was measured between the
data_1.csv contact tube of the welding torch and the workpiece
csV Resources (2 files)
|

Title: Some ttle Process complete!
Some fifle 2 A~ v # X File name: data_1 csv
data_2 csv CcsV Description:

PUBLISH ANOTHER DATASET

Title: Some title 2
File name: data_2 csv

400 Resource
G oescription

sack S

24



Planned implementation:

Ontology and knowledge graph for standardized and assisted experiment QPTDat &
design, and quick re-use of existing metadata Quality | Plasma Technology | Data
(Adamant{!] ) ( ) ( . . ) )
== v Standardized experiment documentation
v" Community approved
v" Modular schemas
+ — v"Interconnected
Ontology / v" Reuse of exisFing documen?ation |
Adamant Knowledge Graph v" Auto. suggestions on experiment design
. y, L y, . y,

25
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Ontology and knowledge graph for standardized and assisted experiment QPTDat&
design, and quick re-use of existing metadata Quality | Plasma Technology | Data

A 50N schesa form remcerer and ediior { }
BROWSE SCHEMA OR | Selectexisting schema | OR CREATE FROM SCRATCH

pak-schemajson is a valid schema. You can now render the form. RENDER CLEAR

Extended Plasma-MDS for PAK [ 5] /s oD

Mo description available

Plasma Source / |

Plasma Target

. \ P ] ~
Substrate the plasma acts on, directly (target is/was in contact with a plasma) or mediated by an additiona
substance.
Target Name ra [ ]
Target Properies ra i
Target Procedure e ]
3 ADD ELEMENT

3 ADD ELEMENT

ADAMANT v1.0.0 26




Planned implementation:
Ontology and knowledge graph for standardized and assisted experiment QPTDat&
design, and quick re-use of existing metadata Quality | Plasma Technology | Data

A 50N schesa form remcerer and ediior { }
BROWSE SCHEMA OR | Selectexisting schema | OR CREATE FROM SCRATCH

pak-schemajson is a valid schema. You can now render the form. RENDER CLEAR

Extended Plasma-MDS for PAK [ 5] /s oD

Mo description available

Plasma Source / |

Plasma Target

. \ P ] ~
Substrate the plasma acts on, directly (target is/was in contact with a plasma) or mediated by an additiona
substance.
o [ Target Name
Corn seeds VA |
Target Properies ra i
Target Procedure e ]
3 ADD ELEMENT
3 ADD ELEMENT

ADAMANT v1.0.0 27
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design, and quick re-use of existing metadata Quality | Plasma Technology | Data

Adamant {2}

A ISOH schesna form resdsrer and aditor

BROWSE SCHEMA OR | Selectexisting schema | OR CREATE FROM SCRATCH

pak-schemajson is a valid schema. You can now render the form. RENDER CLEAR
Extended Plasma-MDS for PAK B B s 0
Mo description available .
Suggested field elements X
Plasma Source /s |
4+ Diagnostics ?
Plasma Target - + Amount of seeds ?
Substrate the plasma acts on, directly (target isiwas in contact with a plasma) or mediated by an additional '4 u -
supstance, 4+ Used seed accession(s) ?
Target Name
" comseeds s 0 oo
t target t ctin it t t t
tilled wat
" Target Propertes /¥ Existing metadata X
P t t t t ormat b tat
7 [ ]

ADD ELEMENT

3 ADD ELEMENT

ADAMANT v1.0.0 28
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Planned implementation:

Ontology and knowledge graph for standardized and assisted experiment

design, and quick re-use of existing metadata
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A JSON schemna Torm remcdorer anad aditor { }
BROWSE SCHEMA OR | Selectexisting schema | OR CREATE FROM SCRATCH
pak-schemajson is a valid schema. You can now render the form. RENDER CLEAR
Extended Plasma-MDS for PAK b B s o)
Mo description available
Plasma Source /s |
Plasma Target X _
Substrate the plasma acts on, directly (target isiwas in contact with a plasma) or mediated by an additional '4 u ~
substance.
Target Name
Corn seeds VA |
t target t ctin it t t t
tilled wat
Target Properies ra i
t t t t ormat b tat
ra |
t t t trea tment t trat
3 ADD ELEMENT
3 ADD ELEMENT
ADAMANT v1.0.0

Suggested field

Because you have “Plasma

Source” and “Plasma Target”.
Click to read more

4+ Diagnostics %

4+ Amount of seeds ?

4+ Used seed accession(s) ?

'O.u-'=

Existing metadata X

29
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Adamant {!}
o e e.\:isnng e o
pak-schema.json is a valid schema. ou can now render the form. RENDER CLEAR
Extended Plasma-MDS for PAK /7 L0]
Mo description available
Plasma Source / T
Device which creates the plasma by (partially) ionizing a given medium.
s Source Name
" KINPen-49 VN |
| 5TJ
Source Properties 7 v
Source Procedure e | I
3 ADD ELEMENT
Plasma Target s |
E3 ADD ELEMENT
ADAMANT v1.0.0

30
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design, and quick re-use of existing metadata Quality | Plasma Technology | Data

Adamant {E}

A JSOM schesna Torm ranch

BROWSE SCHEMA OR | Select existing schema | OR CREATE FROM SCRATCH

pak-schema.json is a valid schema. ou can now render the form. RENDER CLEAR
- | D .
Extended Plasma-MDS for PAK I 7 9 Suggested field elements %
Mo description available
We found several existing X
Plasma Source ; s - metadata based on your input
Device which creates the plasma by (partially) ionizing a given medium.
. Souroce Name 4 kINPen'495AD ’)
; kINPen-49 Vd []
= and/or type of the plasma sowrce used in the study. Examples: kINPen, COST Jet, CCP. < kINPen_496GCE ?
, <« KkINPen-49C ?
Source Properties 7 v
Source Procedure /7 |

3 ADD ELEMENT

Plasma Target s |

E3 ADD ELEMENT

COMPILE

ADAMANT v1.0.0
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pak-schema.json is a valid schema. ou can now render the form. RENDER CLEAR
Extended Plasma-MDS for PAK [ . .
2 B s 9 Suggested field elements X
Mo description available
We found several existing X
Plasma Source ; s - metadata based on your input
Device which creates the plasma by (partially) ionizing a given medium.
. Souroce Name 4 kINPen'495AD ’)
" KINPen-49 /i
: ?
= and/or type of the plasma source used in the study. Examples: kINPen, COST J=t, CCP. Use thls metadata ’
, - | kINPﬁ]AQC ?
Source Properties 7 v
Source Procedure e | I
3 ADD ELEMENT
Plasma Target s |
E3 ADD ELEMENT
ADAMANT v1.0.0

32
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» Diverse small-scale experiment setups with unique results — more integrated RDM
workflows needed

= Considered technology components: ELN, ontology/knowledge graph, blockchain, online
data repository — FAIR research data

= Large gap between RDM and researchers

=  QPTDat approach: Intuitive and user-friendly RDM tool (Adamant) for integrated workflows,
developed closely with the researchers — closing the gap between RDM and researchers

= Blockchain for claiming and proving data ownership

= Planned implementation: Ontology/Knowledge graph for better planning of experiments and
semantic search features

33
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