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What are we solving?
sl A communication issue
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* Data Exchange format
* Metadata

e Safety and security

* Robustness



What are we solving?

Robotic Linked data breaks
Experiments
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Hardware barriers down by ensuring
'\ V' and Simulations
GE * Enough context to
P 4 w, understand data
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reproduce results

/ \  Streamlined interactions
- — I « with hardware
x x e Streamlined exchange
Engineer Scientist and access
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How to link data

In 3 easy steps
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How to link data
1. Assign unique identifiers

Unique identifier: Sequence of characters uniquely identifying a resource used in the
web. IDs must resolve to a document offering further data about the resource.

Person

https://orcid.org/0000-0003-2954-1233

https://orcid.org/
0000-0003-
2954-1233

Other IDs >

resolve

SIGN IN/REGISTER  English ~

@ 1s this you? Sign in to start editing & Printable version

Eibar Flores

Activities Collapse all

~ Employment (5) = Sort

SINTEF Industri: Trondheim, NO

2022-08-15 | Research Scientist (Sustainable Energy
Technologies)
Employment

show more detail

Source: Eibar Flores

Dataset

https://archive.big-map.eu/records/vzm2s-m5484

resolve

y

FINALES (09/2023) — Electrolyte Optimization for
Maximum Conductivity and for Maximum Cycle Life

Busk, Jonas ', Carisson, Johan M.2

Show affilistions

Description

This study investigates an electrolyte system of lithium (LiPF6), ethylene
carbenate (EC) and ethyl methyl carbonate (EMC). For the assembly of full celis. electrodes based on graphite
and lithium nickel dioxide (LNO) are used. This work provides insight into the similarity of formulations of an
electrolyte optimized for maximum conductivity and another one optimized for maximum cycle life are expected 1o
be in this chemical system. The goal is to assess whether it is promising to target research efforts on finding an
electrolyte formuiation within this chemical space which can fulfil both requirements.

Publication

https://doi.org/10.1002/batt.202100117

resolve
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Supercaps

Concept @ openAccess @ @

Data Management Plans: the Importance of Data Management
in the BIG-MAP Project™

Prof. lvano E. Ca

Ili &8 Dr. Daniel ). Arismendi-Arrieta. Prof. Arghya Bhowmik. Dr. isidora Cekic-Laskovic
Prof. Robert Dominko. Dr. Eibar Flores, Jackson Flowers ... See all authors

Dr. Simon Cli

3l

28 August 2021 | https://doi.org/10.1002/batt.202100117 14

atform. A prev
31 http://arxiv.org/abs/2106.

1= SECTIONS = pDF W, TOOLS «& SHARE

Graphical Abstract

FAIR play: Standardization and ontology have the role of homogenizing the data and make them
interoperable. Data Management Plans are increasingly important for accelerating research. Here, we



How to link data
sl 2. Use open, controlled vocabularies

Controlled vocabulary: List of concepts of predefined, agreed and curated terms with
unambiguous meaning. Concepts themselves must be uniquely identified (URLSs).

e
Web vocabularies: digital resources BattINFO: batteries + electrochemistry
Datasets, file formats, images, multimedia, Voltage, current, EIS, CCCV, Battery, Electrode,

events, locations, persons, software, ... Active Material, LFP, NCM, SEl, Lithium Plating ...



How to link data
sl 2. Use open, controlled vocabularies

BattINFO: a machine-readable description of concepts in batteries and electrochemistry.

= s
===p-hasPart
=l hasContactWith

BatteryPack .
-\ Concepts are organized as a network:

=3 Nodes: Battery Concepts
rd Edges: relations among concepts

BatteryCell

SENR
m Provides:
‘ | * The vocabulary to index battery data

.. x e The connections representing battery knowledge
\. omposite
Electrode

Active
Electroch.
Material




How to link data
2. Use open, controlled vocabularies

Schema.org: a machine-readable description of web resources

Google

the matrix X

@i The Matrix

(5] 1999 - Action/Sci-fi- 2h 16m 3

Cast »
KeanuReeves Carmie-Anne  Laurence o Weaving  Gloria Foster
Neo Moss Fishburne The Oracle
Trinity Morpheus
Wikipedia
w pe

hitps:/len wikipedia.org » wiki s The_Matrix £

The Matrix - Wikipedia
The Matrix is a 1999 science fiction action film written and directed by the Wachowskis.
computer programmer Thomas Anderson, under the hacker alias "Neo

The Matrix (franchise)
The Malrix is an American cyberpunk media franchise

The Matrix Resurrections

The Malrix Resurrections is a 2021 American science fiction action

The Matrix Revolutions
The Matrix Revolutions is a 2003 American science fiction action

The Matrix Reloaded

The Malrix Reloaded is 2 2003 American science-fiction action

More resuits from wikipedia.org »
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Overview Cast

- h >
Marcus Chong
Tank

Watch movie Reviews

Trallers & clips Quotes

Watch movie EDIT SERVICES
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Watch now Already watched ~ Want to watch
@ Amazon Prime Video ® Wat
Watch
Subscription
e TV 2 Play ® Watch
NOK 29.00 h
YouTt
- ‘ouTube ® Watch

From NOK 39.00

All watch options  +

About

MATRIX - Bande Annonce Officielle (VF) -
P O 2%

8710 83% @
IMDb Rotten Tomatoes
o
89% liked this fim @ & o
500gle users

Neo. a computer programmer and hacker, has always
questioned the reality of the world around him. His
suspicions are confirmed when Morpheus, a rebel leader,
contacls him and reveals the truth to him.

Concepts are organized as hierarchy:
Nodes: Web Concepts
Edges: Relations among concepts

Provides:

 The vocabulary to describe and index web
resources

* Interoperability for search engines (e.g.

google)



How to link data
sl 2. Use open, controlled vocabularies

Additional vocabularies: tailored to some domains.

Simjnzﬁg;tﬁf;? Vocabulary Terms W3 ﬁHAMEO

Describes: Characterization of materials
Maintainer: EMMC Task Force
Prefix: “chameo”

Describes: CSV (tabular) files
Maintainer: W3C
Prefix: “csvw”

e Du blinCore EUropean Research Information Ontology (EURIO) -
Describes: Web resources . .
. .. . Describes: Research projects
Maintainer: The Dublin Core™ Metadata . . .
L Maintainer: European Union Vocabularies
Initiative e
Prefix: “eurio

Prefix: “dc”



How to link data
sl 3. Describe and link data in open format

JSON-LD: Method of annotating and linking data with the widely-used, machine-
readable JSON format.

Test.csv Test_metadata.jsonld Annotations become entries in the
[ Col 1| [ Col3 | “Gcontext®s “httnsi//uydomsin.con/context. Gson® hierarchy of JSON fields
"csvw:tableSchem?;;Vf\“COlumnS": :
{1322332Eii"i;;--l'tf?i;; . Annotations might live:
pproperur *  Within the same data file (e.g. HDF5)
Ccomsnane®s “voltage", * As aseparate accompanying file to the data
e e e Y e All data, metadata and annotations in single
"@type": "CellVoltage" JSON flle

¥



How to link data
il 3. Describe and link data in open format

Do | have to write all these annotations manually?

Hopefully NOT: we build User Interfaces to make annotations user-friendly

Test_metadata.jsonld

"@context": “https://mydomain.com/context.json”
"csvw:tableSchema": {

" . W,
This app assists the process of creating a linked data description of a csv file. Simply upload the file and csvw:columns": [
tag each colt to a concept in a controlled vocabulary and do ad the linked data description. Check {
the Gith: for more information

CSV annotator

"csvw:name": "time",
"csvw:titles": "Time / s",
dlehe "csvw:propertyUrl”: {
.mp Laters Browse files "@type" 5 "Timer( } }
il : O
{
"csvw:name": "voltage",
"csvw:titles": "Voltage / V",
"csvw:propertyUrl”: {
‘Thw’s PC Documents Prmed-ﬂ\GMAP » Repos CSUM;!SG&\BAF\HOIE(O( v e SVMe 3ANNC r @type : cell\IOltage

@ SINTEF

Upload your csv file

= | CSVMetadataAnnotator

Battery Technalogy - Documen ts git

HEU Battery 2030 C$A3 - Documents 9l gitignore

® apppy

RO

&) example.csv
Hvdra Consortium - Documents Y example.cs
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Linked data:
what can we do with it?
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Dataset: CyclingTimeSeries

Column: Voltage ~

Column: Capacity ——»

7

Column: Voltage

What can we do with Linked Data

Build a network of battery assets

schema: Project
. schema:name: Intelligent

)

eurio-hasBeneficiary

i

Jane Doe
Electrochemist

Tokyo, Japan

}schema Organization
schema:name: SINTEF Industry

schema:creator schema:affiliation
G H | J
Cap. [Ah] Ener. [Wh] Current [A] Voltage [V]
0 0 0 3,2253
0 0 0 32227
0 0 o s Network of battery assets
0 0 0000014 3,223
4608 0,00000013  0,00001398 3,2662
8E-08  0,00000025 0,00001398 3,304
12607 000000038  0,00001398 33384 . .
1,6E-07  0,00000051  0,00001398 3,3692 Annotated with understandable attributes
1,9E-07 000000064  0,00001398 33974 . . . e
2,3E-07  0,00000078  0,00001397 3,4226 Uni que | ) identifiable
2,7E-07  0,00000091  0,00001398 3,4461 . . .
31E07 000000104  0,00001398 34681 Linked to other data: people, organizations...




silill Make network accessible in Knowledgebase

What can we do with Linked Data

Autonomous experiment platform
URI: https://institution.com/api/battexp

,ob Book.pdf

“ ISBN: 0393866866 5678
O || Collect jsonld and
: o populate graph DB

@ Query
<= Response —bx
Cycling_data.csv ™ Interface
DOI: 10.5281/zenodo.1234 .

O
. Battery_simulation.py
x URI: https://github.com/battsim

Jane Doe
ORCID: 000-0123-456



Upcoming exciting talks

SINTEF

12:15
Nukorn Plainpan
(EMPA)
11:30
10:45

Brady Planden (Oxford) I1>:|:)|gp Veit (KIT)

Lukas Gold (Fraunhofer ISC)



Linked data

1.  Uniquely identified and referencing other data (URLSs)

Annotated with controlled vocabularies (Ontologies)

3. In amachine-readable format supporting annotations
(JSON-LD)

)=

Linked data enables reproducing, exchanging and
automating battery research.
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Technology for a
better society



