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Mathematical Research Data Initiative

m Key Aims of the NFDI:
alu, v) = blu)
7 alu,w) = mllul>? T . .
| m systematically catalogize research
7 | 0w =V, Vu data resulting from publicly funded
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research, to secure these for the
b ‘ future and make them findable and
| \ accessible
Visualisations N | P
| - to develop and establish standards in

research-data management and
guarantee the (inter-)national linkage
of research data
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Model-Simulation-Optimization Workflows

maths Which research question was adrdessed?
simplification . .
Which mathematical model was used?

abstraction

What algorithms were applied? Parameters?
*’-g 1
5 ot Implemented in which software?
g S Input/Output Data Properties? Location?
8 algaorithm

| Workflow reproducible? Under which conditions?
validation

solution interpretation

Read publication, supplementary,
previous publication, ...
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Workflow as Wiki Page on MaRDI Portal

Non-negative Matrix Factorization for Time-Resolved Raman Spectroscopy Data

PID (if applicable): doi:10.1007/s10910-020-01201-7

Contents [hide] Problem Statement | edit | et source
Crystallization of Paracetamol in Ethanol
1 Problem Statement
1.1 Object of Research and Objective
1.2 Procedure
1.3 Involved Disciplines

Time-resolved Raman Spectroscopy to follow the crystallization of Paracetamal in accoustically-levitated Ethancl droplets. Surface, temperature (22.0 +/- 1.0 *C), and relative humidity (17.5 +/- 2.5 %) of the environment are
1.4 Data Streams : x

controlled by Nitrogen stream.
2 Model

2.1 Discretization
2.2 Variables

Object of Research and Objective

> Determination of Intermediate States and their Kinetics al

g the Crystallization of Paracetamed In Ethancl using Raman Spectroscopy.

Procedure |oit|edtsouce

Data Acquisition:

Data Extraction:
Extract the spectroscopsc measurement matrix M

m measurements of n non-negative intensities} from measurement file containing spectroscopic data and metadata,

Data Analysis:

Factesize M Such that ) 4 € RYTH e ®B)™ with r the rank 0 ar exp umber mponents} uLing a novel non-negative matrix factonzation (NMF) ap ¥
2_3 Paral‘neter actodize M such that M W-H(W + H with r the: rank of factorization or expected number of components} u: g & novel non-negative matrix factonzatior NMF] approach.
- 3
3 Process Information Data Interpretation:
Wiee ins the spectra of the substances involved in the crystallization process, while H,.. allows an inference on the kinetics. interpretation of both matrices leads to the identification of intermediate states and the underhying

3.1 Process Steps Kinetics.
3.2 Applied Methods
3.3 Software used
3.4 Experimental Devices/Instruments and Computer-Hardware
3.5 Input Data

3.6 Output Data

Applied Methods | edit | edit source |

N ] Name Process Step Par lised / impl i by
4 Reprodumh;l!ty wikidata: Q26 Singulr Value Decomposition Data Analysis - Pre-Pracessing | k Matlab R2019a

4.1 Reproducibility of the Experiments on the original Devices/Instruments/Hardware wikidata:Q27 Moore-Penrose Inverse Data Analysis - Initializing tol Matiab R2019a

4.2 Reproducibility of the Experiments on other Devices/instruments/Hardware wikidata:Q28 Perron Cluster Cluster Analysis | Data Analysis - Initializing r Matlan R2019a

43 Transferability of the Experiments to wikidata: Q29 Nelder-Mead Algorithm Data Analysis - Minimizing | Matlab

5 Legend
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Workflow as Entity in MaRDI Knowledge Graph

Search workflows...

... answering specific research question ...

... using specific mathematical model ...
... using specific algorithm ...
... using specific input data ...

via SPARQL queries.

Marco Reidelbach

© Randy Glasbergen / gla

“Which is better for soul searching, Google, Yahoo or Bing?”
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How to document?

Distribute

/ Cemplate(s)
Documentation > Online
Template(s) Questionnaire

RDMO Catalog
Export Plugin
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MaRDMO - An Overview

KG > Wiki
A MaRDI Portal

HTML Preview [€—

Markdown File {€—

L e e e e e Y
]
:— Settings | :
<€4— Documentation Search | _4; User
MaRDMO |

RDMO | -

E
_— e, — — — — — e . — ————— INSTITUTE
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MaRDMO - The Question Catalog

Sections:

1) MaRDI Plugin Operation Modus (1 Set, 1 Question)

2) Workflow Finding (1 Set, 2 Questions)

3) Workflow Documentation (1 Set, 2 Questions)

4) General Description (3 Sets, 7 Questions)

5) Model, Variables and Parameter (4 Sets, 14 Questions)
6) Process Information (7 Sets, 59 Questions)

7) Reproducibility (2 Sets, 9 Questions)
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MaRDMO - The Export Plugin

- Simple Django App
- Workflow Documentation:
- export: Export
- download as markdown file

- preview as html file
- send to MaRDI Portal as mediawiki file

RDMO XML
CSV comma separated

= fmm e o= e
LoV Semicoion separared

MaRDI Export/Query >

- knowledge graph integration:
- guery existing databases
- use, copy or create required entities with Wikibaselntegrator

- Workflow Finding:
- SPARQL queries to MaRDI knowledge graph
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MaRDMO - Knowledge Graph Integration

no no
in MaRDI KG? [ in wikidata KG?

lyes
Qse EntiD

Integrate
Entity in
MaRDI KG

Citation from
DOI

Create Paper Citation o
entry in MaRDI ORCID Authors - Citation from | |
KG Journal ORCID
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Documentation on the MaRDI Portal...

Knowledge Graph Entry Wikipage

Non-negative Matrix Factorization for Time-Resolved Raman Spectroscopy Data

Object of Ressarch and OBJSCUVE | o | w v
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Search a Workflow on the MaRDI Portal...

Non-negative Matrix Factorization for Time-Resolved Raman
Spectroscopy Data Options

Description Ho description available. P

Catalog. MaRDI Workflow Documentation #
Members
User E-Mail Eole +

Snapshots Export

Import values

tmport from file
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MaRDMO Knowledge Loop

Workflow Documentation
User MaRDI Portal

D

Workflow Retrieval
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Summary

- Workflows should be documented explicitly
- MaRDMO provides a question catalog and export plugin to...

... document workflows locally.

... publish workflows as wikipage on the MaRDI portal.

... integrate workflows into the MaRDI knowledge graph.

.. query the MaRDI knowledge graph to find specific workflows.

- Future Tasks:

Quality Control?
Authorship?
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Thank you
for your attention!

Check out the MaRDI Portal: Check out MaRDMO:

portal.mardi4nfdi.de github.com/MarcoReidelbach/MaRDMO
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