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>4 Who we are

NIMS National Institute for Materials Science ,."

Established in 2001 by merger of two national ih,stitutes:
(metals + inorganic materials) Now covers materials in general

MaDIS Research & Services Division of
Materials Data and Integrated System

Established in 2017 to focus on materials data and integration

DPFC Materials Data Platform Center
Budget 2017 — 2020, 3 billion yen




4. Who we are: a Facebook
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Data infrastructure

Data structure and modeling
Data curation

Data collection and FAIRable
Data mining from publications

Data system technology and
development

Data-driven people at MaDIS

66 staff at Materials Data Platform Center
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). 4_ Materials Data Platform overview
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Four actions mapped to the platform components

Create
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-4 DICE Common Message Format

METADATA

Mandatory metadata

Specimen

Property

Synthesis/Process

Common

metadata
model

Bibliographic metadata Administrative metadata

Domain-specific metadata
Characterization

Calculation

Implemented
as data model

Save as files

metadata metadata metadata metadata metadata
Method, Material type, Physical properties, Processed date, Computer software,
Environment... Structure... Units... Temperature... Version!
DATA +
[ Primary parameters
Characterization Specimen Property Synthesis/Process Calculatio

primary params

primary params

primary params

primary params

primary params

Data

-

J

-

Data

J

-

Data

J

-

Data

J

-

Data

J

After lots of discussions (still ongoing), schema file published at https://dice.nims.go.jp/



https://dice.nims.go.jp/

)4 DICE Common Message Format

Files

Direct MDR upload

Invoice Common

— metadata

v= model E:‘
o -
;‘

Metadata form

Experimental \ -
data files Files
|

e B MATERIALS
DATA

v BB % REPORITORY

MDR metadata list

MDR stores and manages materials data using a metadata set implemented by referring to the DICE common message format schema,

system of the data platform to another.

Metadata list R
0 2020-07-22 MDR-metadata-20200717-ext.xlsx

dice.nims.go.jp

Manual

© Dataset metadata

© Publication metadata



-4 Ongoing discussion about “primary parameters”

 Highly domain-specific parameters such as
o Which absorption edge for a XAFS measurement?

Extremely difficult to
agree how to include in
the common schema!

o Which basis set for a Gaussian calculation?

As a 2 x n key-value CSV

Software Gaussian09
Calculation B3LYP
Basis set cc-pVDZ
Preview: data.csv v
Show 10 jentries Search:
Key Value
Software Goussian09
Caleulation B3LYP
Basis set ce-pVDZ
Showing 1to 3 of 8 entries Previous Next
Items
Thumbnail Title Date Uploaded Size y Actions
datacsv  1810/2020 56 Bytes  nms _

m) At least,

save as files?

As a Schema.org-like JSON-LD file

4

data.dat

metadata.jsonld

{ “@graph”: [
{ “@id”! “./”,

/* Bibliographic metadata */

“name”: ...,
“author”: ...,

/* Scientific metadata */
“variableMeasured”: ...,

“hasPart”: {“@id”: “data.dat”}




)4 Vocabulary system overview —

WIKI DATA
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). 4. Bird’s eye view of our vocabulary now
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)?- \ Vocabulary-based metadata transfer between systems

Data Collection:
Research Data Express

Common message format
depositUploadReq.json

Materials Data Repository
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YA Automatic data collection using WiFi-SD cards
~== towards FAIR data

Instruments

IoT Server

LAN
_lqi»l———»
® WI_Fl
Wi-Fi capable
Offline PC programmable
SD card

Research Data Management
Storage Server \

W EWIELS
Data
Repository

Closed data Open data

Will launch Dec, 2020



)4 Data Collection System for efficient measurement
data collection and automatic conversion

binary raw data ‘

PaleeEE i Text conversion program with cooperation of the
: | instrument manufacturers

J XML .

BN ASSN TS i35 (R text file

nnnnnnnnnnnnnnn

Program developed in-house, for
format conversion and controlled metadata

“readable” data

: I Spectral data
graph | T ' automatically
sparse-modeled

Converted numeric data
(easier for humans)

Python program (parser) that interprets the converted numeric data and visualizes them




)4 Collecting experimental data

Sample: A0l ™\ Electronic
‘ Process: PQR @ lab notebook
- Operator:Me

HEADER

Energy: 150.0 eV
Mode: T Data
Date: 20190528 )
J Collection
X Y System

1.00 76.01
1.10 77.25

1.20 81.95 7

1011 XY X
0010 ‘ 176 # 1
1010 2 77 2
0011 3 82 3
Raw _bmary Format Readable Auto—analyzed/
from instruments conversion Identifiable . )
visualized
P S Metadata annotated
~' -.
i N
AUtO matic data Materials Data Convaersion Tools e
transfer using loT Data Conversion Tools O

on GitHub.com/nims-dpfc




). 4. Materials Data Repository — transition stage 1

Datasets, publications, and images published on
the Materials Data Repository

Old publications
repo \
Old images repo impo

e

Metadata types:

|I|l Datasets

%)
é Publications
ﬂ Images

New publications —ger

New datasets

MATERIALS

DATA

R ey Launched June, 2020



)4 Materials Data Repository — transition stage 2

Integration <—> FAIRable <—> Accumulation

Applications to collect and
store raw data at RDM

Data Collection
System
©

Cloud storage
(Google Drive,
Dropbox)

B MATERIALS

materials
vocabulary

A A
Japan Link Center

Applications to publish and

analyze research data via
direcotry service

Data-mining
applications

#H SAMURAI

... NIMS Researchers Directory Service

(Researchers directory with ORCID integration,
https://samurai.nims.go.jp)

Visualization
applications

- /

erository  Launched June, 2020



https://samurai.nims.go.jp/

Use
the data

Create
the data

DICE

Data
Collection
System

Materials
integration

Text and
data mining

Analysis
environmen

data transfer

Publish

the data

Materials
Data
Repository

Research
Data
Management

VY E\EWV
Database

Other
database

Common
metadata
model

Server
cluster

Materials
Vocabulary
Wiki

Data policy

18



>4 Summary

® Materials Data Platform, DICE as FAIRable platform

® Public and internal services will be launched 2020 -
2021

® DICE as R&D platform for academia and industries

® DICE aims to Japan-wide data hub with:
o library of data models and meta data schemas for
target materials
o data quality guideline (recommendation) in
respond to what data scientists need between
what materials scientists can cope with.
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'
DICE is a data platform for all experts offering quality data

. \ . S
and ap'catlons for materials science
\J @

"Asa researc‘i it is tedious to provide a universal, machine-comprehensible metadata to allow my data to be

used in serendipitous ways."

"As a materials scientist, there is a particular material | a]looking for, but | don't know how to design a model

for Al-assisted research.”
"As a data scientist, | am looking for materials data that | can use for my data-driven operatﬁ‘ns,"

DICE provides three things: high-quality data, applications, and knowledge — bridging between the domain

experts to aid rapid advancement in materials science.

Launched June, 2020
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