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Open Transparent Science

Scientific processes and results should be as open as
possible to encourage further study and increase public
trust.

| Open Available Science
Data, tools, software, documentation, and publications
should be available to all (FAIR).

Open Reproducible Science

- _— Scientific process and results should be open such that

M o t I Va t I 0 n they are reproducible by members of the community.
Open Collaborative Science

Processes and participants should welcome participation

by and collaboration with other researchers and

organizations.

https://science.nasa.gov/open-science/
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https://science.nasa.gov/open-science/

“Scope

e We improve the mapping from SPASE to Schema.org and DataCite.
e This will significantly improve FAIR for HDRL's datasets.

BUT

e FAIR concerns more than the metadata. |
e FAIRis one of four components of Open Science (Available).
e HDRL metadata is one (important!) item of several to assess at HDRL.
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‘Why Schema.org and DataCite Metadata?

Services external to HDRL use the DataCite DOl and schema.org
metadata for many purposes, including assessing FAIR.

Enriching our mapping to schema.org metadata increases our
interoperability with other sciences, placing HDRL's research artifacts -
alongside others.

Schema.org metadata is used by internet search engines.

DataCite is considered by publishers to be the “record of truth”.

“NASA SMD best practice is to use DataCite to create DOIs.

Important for both records (DataCite and schema.org) to have
identical metadata.




Enriching our mappings to external

structures increases the return |
on investment for HDRL's |
metadata.
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02 | Methods

e Detected Issues
e Mapping and Implementation
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‘Detected Issues

@context:
@type:

¥ name:
alternateName:
dateModified:
identifier:

w publication:

datePublished:
¥ creator:
@type:
¥ name:

w publisher:
@type:
name:

w creditText:

w description:

w abstract:

temporalCoverage:

genre:
keywords :
license:
w audience:
@type:
w audienceType:

0:

1
2z
3

“https://schema.org/"

“Dataset™

"MMS 4 Hot Plasma Composition Analyzer (HPCA) Ions, Level 2 (L2), Burst
"MMS4_HPCA_BRST_L2_TON"

"2023-03-04"

“https://doi.orq/10.48322/6cfb-rq65"

"Fuselier, Stephen, A.; Young, David, T.; Gomez, Roman, G.; Burch, Jame

"2022-01-01"

"Person”

"Fuselier, Stephen, A.; Young, David, T.; Gomez, Roman, G.; Burch, Jame

"Organization"

"NASA Space Physics Data Facility™

"Please acknowledge S.A. Fuselier, D.T. Young, R.G. Gomez, and J.L. Bur
"Hot Plasma Composition Analyzer (HPCA) Ions, Level 2, Burst Survey, 0.
range from 1 eV to 40 keV. An electrostatic energy analyzer (ESA) that
product is an array of counts for 5 ion species, at 63 energies, for ea
spacecraft spin period nominally has 16 azimuths. The five ion species

"Hot Plasma Composition Analyzer (HPCA) Ions, Level 2, Burst Survey, 0.
range from 1 eV to 40 keV. An electrostatic energy analyzer (ESA) that
product is an array of counts for 5 ion species, at 63 energies, for ea
spacecraft spin period nominally has 16 azimuths. The five ion species
"2015-09-01712:11:00/..."

"EnergeticParticles”

[1

"https://cdla.io/permissive-1-0/™

"Audience™

Embedded
json-Id in SPASE
landing page

"Space Physicist"
"Space Community™
"Data Scientists"

"Machine Learning Users™

https://doi.org/10.48322/6c¢fb-rg65

The citation for the dataset should not be
included in the metadata. (publication)

Don't merge multiple authors or creators in
the same author or creator field. (author)

The-keyword field is the appropriate choice
for keywords; not genre.-(genre, keywords)

Incorrect license. (license)

The hpde.io URL of the SPASE landing
page is not included. (identifier and -
subjectOf).

Adds métadata not found‘in the SPASE
record (!).



https://doi.org/10.48322/6cfb-rq65

Go g]e Q_ MMS 4 Hot Plasma Composition Analyzer (HPCA) lons, Level 2 (L2), Burst Mode, 0.625 X

3 datasets found

MMS 4 Hot Plasma Composition
Analyzer (HPCA) lons, Level 2...
hpde.io

Updated Mar 4, 2023
+ more versions

MMS 3 Hot Plasma Composition
Analyzer (HPCA) lons, Level 2...

heliophysicsdata.gsfc.nasa.gov
[E) application/x-cdf +2

Updated Mar 4, 2023
+ more versions

MMS 2 Hot Plasma Composition
Analyzer (HPCA) lons, Level 2...
hpde.io

heliophysicsdata.gsfc.nasa.gov

Updated Mar 4, 2023
+ more versions

Not seeing a result you
expected?

Learn how you can add new
datasets to our index.

L

MMS 4 Hot Plasma Composition Analyzer (HPCA) lons, Level 2 (L2), Burst Mode, 0.625 s
Data :i= See More Versions

MMS4_HPCA_BRST L2_ION

Unique identifier

https://doi.org/10.48322/6cfb-rq65

Dataset updated
Mar 4, 2023

Dataset provided by
NASA

Authors

Fuselier, Stephen, A.; Young, David, T.; Gomez, Roman, G.; Burch, James, L.

License

https://cdla.io/permissive-1-0/

Description

Hot Plasma Composition Analyzer (HPCA) lons, Level 2, Burst Survey, 0.625 s Data. The MMS HPCA instruments measure the energy and composition of
magnetospheric plasmas in the energy range from 1 eV to 40 keV. An electrostatic energy analyzer (ESA) that is optically coupled to a carbon-foil based
Time-of-Flight (TOF) section comprises each HPCA. The basic HPCA data product is an array of counts for 5 ion species, at 63 energies, for each of 16
elevation anodes. Sixteen basic products, also called azimuths, are acquired every 0.625 s; half a spacecraft spin period nominally has 16 azimuths. The
five ion species are protons (H+), alpha particles (He++), helium ions (He+), singly charged Oxygen (0+), and background counts.



-Detected Issues
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@context:
@type:
name:
alternateName:
dateModified:
identifier:
publication:
datePublished:
creator:
@type:
¥ name:
publisher:
@type:
name:
creditText:

description:
abstract:

temporalCoverage:
genre:
keywords:
license:
audience:

@type:
w audienceType:

0:

1
2
E]

"https://schema.org/"

"Dataset™

"MMS 4 Hot Plasma Composition Analyzer (HPCA) Ions, Level 2 (L2), Burst
“MMS4_HPCA_BRST_L2_ION"

"2023-03-04"

"https://doi.orq/10.48322/6cfb-rq65"

"Fuselier, Stephen, A.; Young, David, T.; Gomez, Roman, G.; Burch, Jame

"2022-01-01"

"Person”

"Fuselier, Stephen, A.; Young, David, T.; Gomez, Roman, G.; Burch, Jame

"Organization"”

"NASA Space Physics Data Facility"

"Please acknowledge S.A. Fuselier, D.T. Young, R.G. Gomez, and J.L. Bur
"Hot Plasma Composition Analyzer (HPCA) Ions, Level 2, Burst Survey, 0.
range from 1 eV to 40 keV. An electrostatic energy analyzer (ESA) that
product is an array of counts for 5 ion species, at 63 energies, for ea
spacecraft spin period nominally has 16 azimuths. The five ion species
"Hot Plasma Composition Analyzer (HPCA) Ions, Level 2, Burst Survey, 0.
range from 1 eV to 40 keV. An electrostatic energy analyzer (ESA) that
product is an array of counts for 5 ion species, at 63 energies, for ea
spacecraft spin period nominally has 16 azimuths. The five ion species

"2015-09-01712:11:00/..."

"EnergeticParticles™
[1
"https://cdla.io/permissive-1-0/"

Embedded
in SPASE
landing

page

"Audience"

"Space Physicist™
"Space Community"
"Data Scientists"

"Machine Learning Users"

Author
mismatch!

——

License &
- keywords
mismatch!

?

License nbt
“found in
SPASE record.

v

@context:

@type:

@id:

identifier:
@type:
propertyID:

w value:

v url:

v

name:

w author:

v

v

v

v o:
name:
givenName:
familyName:

w affiliation:
@type:
@id:
name :

@type:

»1:

> 2:

b 3:

description:

license:
keywords :
inLanguage:
datePublished:
schemaVersion:
publisher:

@type:

name:
provider:

@type:

"http://schema.org"
"Dataset”

“https://doi.org/10.48322/6cfb-rq65"

"PropertyValue”

"SPASE"

"spase: //NASA/NumericalData/MMS/4/HotPlasmaCompositionAnalyzer/Burst/Le
"https://hpde.io/NASA/NumericalData/MMS/4/HotPLasmaCompositionAnalyzer,

"MMS 4 Hot Plasma Composition Analyzer (HPCA) Ions, Level 2 (L2), Burst

“Stephen A. Fuselier”
“Stephen A."

“Fuselier”

"Organization”

“https:

RORs are not
in SPASE!

ror. orq/@3tghng59"

"Southwest Research Institute"
"Person”

{-}

{-}

{-}

"Hot Plasma Composition Analyzer (HPCA) Ions, Level 2, Burst Survey, 0.
range from 1 eV to 40 keV. An electrostatic energy analyzer (ESA) that
product is an array of counts for 5 ion species, at 63 energies, for e:
spacecraft spin period nominally has 16 azimuths. The five ion species
"https://creativecommons.org/publicdomain/zero/1.0/legalcode™
"Calibrated, EnergeticParticles, MagneticField"

“"en

2022
"http://datacite.org/schema/kernel -4"
"Organization”

"NASA Space Physics Data Facility"

From
DataCite

"Organization”

"datacite"




‘Mapping and Implementation

" e Began with the existing external standards and mappings.
e Formedan informal working group (international participation for soso).

- @ Collaborated with the communlty surroundlng the existing standards for
additional input.

e Inputalso obtained from SPASE and SMWT groups.
e Implemented the mapping in Python software following best practices.

o Incorporated our implemented mapping into eXisting open source software
(schema.org) or new open source software (DataCite).



http://schema.org

.03 ‘Results

QR code to folder on github with full JSON files:
- Reviewing updated schema.org JSON vs.
updated DataCite JSON

¥ ¥

¥ ¥



http://schema.org

JSON  Raw Data

Save Copy Collapse Al
@vocab:
prov:
sosa:
@id:
@type:
alternateName:
» citation:
» contributor:
w creator:
w @list:
v 0:
@type:
w affiliation:
@type:

W name:

familyName:
givenName :

name:

@id:
@type:
affiliation:

@type:

name :

4

familyName:
givenName :
identifier:
@id:
@type:
propertyID:

4

url:
value:

name:

@id:
@type:

w affiliation:

New Schema.org JSON-LD

“http://www.w3.org/ns/prov#"

“https://w3c.qithub.io/sdw-sosa-ssn/ssn/#SOSA"

"https://doi.orq/10.48322/6cfb-rq65"

“Dataset™
"MMS4_HPCA_BRST_L2_ION"
[-]

[.]

“Person”

"Organization"

JSON

Raw Data  Heade

Save Copy Collapse All Exp.
A w data:

w attributes:

Authors
match!

"Southwest Research Institute, also affiliated with the University of Texas at San

Antonio"
"Fuselier™
“Stephen A."

"Fuselier, Stephen A."

“https://orcid.orq/0000-0001-9473-7600"

“Person”

"Organization"

“Southwest Research Institute"

"Young™

"David T."

"https://orcid. orq/0000-0001-9473-7000"

"PropertyValue”

“https://reqistry.identifiers.org/registry,

“https://orcid.orq/0000-0001-9473-7000"

"orcid:0000-0001-9473-7000"

"Young, David T."

"https://orcid.orq/0000-0001-7888-668X"

"Person”

ROR and ORCiD's
only appear if in the
SPASE records.

» alternateldentifiers:

» contributors:

w creators:

v 0:

w affiliation:

4

mmm——)

¥ name:

familyName:
givenName :
name:

nameType:

affiliation:
name:

familyName:

givenName:

name:

nameIdentifiers:

nameIdentifier:

nameIdentifierScheme:

schemeUri :

nameType:

w affiliation:

\ =5

name:
familyName:
givenName :

name:
nameIdentifiers:

nameIdentifier:

nameIdentifierScheme:

schemeUri:

nameType:

w affiliation:

affiliationIdentifier

(-1
[

"Southwest Research Institute,

Texas at San Antonio”
"Fuselier™

“Stephen A."
"Fuselier, Stephen A."

"Personal™

"Southwest Research Institute

“Young"
"David T."
"Young, David T."

New DataCite JSON

also affiliated with the

“https://orcid.orq/0000-0001-9473-7000"

"ORCID"
“https://orcid.org"

“Personal®

“Southwest Research Institute"

"Gomez"
"Roman G."

"Gomez, Roman G."

"https://orcid.orq/0000-0001-7888-668X"

"ORCID"
“https://orcid.org"

"Personal™

“https://ror.org/03tghng59"

University o



http://schema.org

JSON  RawData He

New Schema.org JSON-LD

Save Copy Collapse All
isPartOf:
v measurementMethod:
v 0:
@type:
w inDefinedTermSet:
v @id:

@type:
name:

w url:

LELTH

termCode:

@type:
w inDefinedTermSet:

v @id:

name:
termCode:

mentions:

name:

potentialAction:

prov:wasGeneratedBy:

publisher:

sameAs:

4d v v v v w

spatialCoverage:
v 0:
@type:
w keywords:
@type:
w inDefinedTermSet:
w @id:
@type:
name:
w url:
termCode:

name:

null

"DefinedTerm"

“https://spase-group.orq/data/model/spase-Latest/spase-Latest xsd.htm#MeasurementType

"DefinedTermSet"
"SPASE MeasurementType"

“https://spase-group.orq/data/model/spase-Llatest/spase-Latest xsd.htm#MeasurementType

“Energetic Particles"

“EnergeticParticles”

"DefinedTerm"

“https://spase-group.orqg/data/model/spase-latest/spase-Llatest xsd.htm#MeasurementType

"Magnetic Field"
“MagneticField"
null

"MMS 4 Hot Plasma Composi.urst Mode, ©.625 s Data"

[-]
[-]
{-}

“spase://VSPO/NumericalDa..rst/Level2/Ion/PT0.6255"

"Place"

“DefinedTerm"

“https://spase-group.orqg/data/model /spase- Latest/spase-Latest xsd.htm#Region™

"DefinedTermSet"
"SPASE Region"

“https://spase-group.orqg/data/model/spase- Latest/spase-Latest xsd.htm#Region™

"Earth.Magnetosheath"
"Earth Magnetosheath™

JSON RawData  Heade

Save Copy Collapse All Exp

w geolocations:
v 0:

geolocationPlace:
geolocationPlace:
geolocationPlace:
geolocationPlace:
geolocationPlace:
geolocationPlace:
geolocationPlace:
geolocationPlace:
language:
prefix:
publicationYear:
publisher:
relatedIdentifiers:
subjects:

v 0:

w schemeUri:

subject:

subjectScheme:

classificationCode:

w schemeUri:

subject:

subjectScheme:

classificationCode:

w schemeUri:

classificationCode:

New DataCite JSON

"Earth Magnetosheath™

"Earth Magnetosphere™

"Earth Magnetosphere Magnetotail”

"Earth Magnetosphere Main"

"Earth Magnetosphere RadiationBelt"

“Earth NearSurface EquatorialRegion”

"Earth NearSurface Plasmasphere”

"Heliosphere NearEarth"

"10.48322"

2022

3
[-]

"EnergeticParticles”

"https://spase-group.org/data/model/spase-Llatest/spase-Llatest xsd.htméMeasuremen

Keywords
and
Regions
match!

tType
"Energetic Particles”

"SPASE MeasurementType”

"MagneticField"

"https://spase-group.org/data/model/spase-Llatest/spase-Llatest xsd.htm#Measuremen

tType
"Magnetic Field"
"SPASE MeasurementType"

"Earth.Magnetosheath™


http://schema.org

JSON Raw Data Heq

Save Copy Collapse All |

w valuePattern:

valueRequired:
2
@type:
w description:
valueName :

w valuePattern:

valueRequired:
w target:
@id:
@type:
contentType:

w description:

httpMethod:
identifier:
name:

w urlTemplate:

w prov:wasGeneratedBy:

S A
v @type:
0:
> i

w prov:used:
@id:

v @type:

0:
2 64
2%

w identifier:
@id:
@type:
propertyID:
value:

¥ name:

New Schema.org JSON-LD

"(-7(2:[1-9][0-91%)?[0-9]{4})-(1[e-2][0[1-9])-(3[61]|0[1-91| [12]1[0-9])T(2[e-3]| [01]
[0-9]):([e-5][0-9]): ([e-5][@-9])(.[@-9]+)?(Z)?"

false

"PropertyValueSpecification"

"A UTC ISO DateTime. Use 2015-09-01T12:12:00 as a test end value."

“end"

"(-2(2:[1-9][0-91*)2[0-9]{4})-(1[e-2]|0[1-9])-(3[01] |0[1-9]| [12][0-9])T(2[e-3] | [€1]
[0-91): ([e-5][0-9]): ([@-5][0-9])(.[0-9]+)?(Z)?"

false

“https://cdaweb.gsfc.nasa.gov/hapi®

"EntryPoint"

wCsy™

“Download dataset labeled by id in CSV format based on the requested start and end
dates™

2GET

"https://cdaweb.qgsfc.nasa.qgov/hapi™

“CDAWeb HAPI Server"
"https://cdaweb.gsfc.nasa.gov/hapi/data?id=-MMS4 HPCA BRST L2 ION&time.min={start}

LINK TO
SCHEMA.ORG FILE
GOES HERE
hetne e tossmesmermensmsey. - NUPS:/HiNyUrl.comy/

yny4/erk

"ResearchProject"

"prov:Activity"”

"IndividualProduct™
"prov:Entity"
"sosa:System”

"https://hpde.i0/SMWG/Ins trument/MMS/4/FIELDS /FGM"

"PropertyValue"

“SPASE Resource ID"
"spase://SMAG/Instrument/MMS/4/FIELDS/FGM"

“MMS 4 FIELDS Suite, Fluxgate Magnetometer (FGM) Instrument"

~

JSON RawData Headg¢

Save Copy Collapse All Exp
w relatedIdentifiers:
v 0:

relatedIdentifier:

relatedIdentifierType:

relationType:

resourceTypeGeneral :

4

relatedIdentifier:

relatedIdentifierType:

relationType:

resourceTypeGeneral :

relatedIdentifier:

relatedIdentifierType:

relationType:

resourceTypeGeneral:

4

relatedIdentifier:

relatedIdentifierType:

relationType:
resourceTypeGeneral :
b4
w subjects:
v 0:

classificationCode:

4

schemeUri:

subject:

subjectScheme:

classificationCode:

4

schemeUri:

subject:

subjectScheme:

classificationCode:

w schemeUri:

New DataCite JSON

"https:
SURL™

‘mms . gsfc.nasa.gov/"

“References"
"Other/website"”

“https:
"URL™

Lasp. colorado. edu/mms/sdc/public/datasets/hpca/™

“References"”
"Other/website"

“https:
"URL"
"IsCollectedBy"

‘hpde . i0/SMWG/Instrument/MMS/4/FIELDS/FGM"

"Instrument”

“https://hpde.io/SMWG/Instrument/M1S/4/HotPLlasmaCompositionAnalyzer™

Bt LINK TO DATACITE FILE
GOES HERE
https://tinyurl.com/
&%ﬁéwgﬁ 4trhamvk

"Energetic Particles"

"SPASE MeasurementType"

“"MagneticField"

“https://spase-group.org/data/model/spase-Llatest/spase-Latest xsd.htm#Measure
mentType"

"Magnetic Field"

"SPASE MeasurementType"

"Earth.Magnetosheath"



http://schema.org
https://tinyurl.com/yny47erk
https://tinyurl.com/yny47erk
https://tinyurl.com/4trhamvk
https://tinyurl.com/4trhamvk

b

‘Conclusions

e Next Steps
e Need for an IVOA AP
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https://www.f-uji.net/index.php

MMS 4 Hot Plasma Composition Analyzer (HPCA) lons, Level 2 (L2), Burst Mode, 0.625 s Data

‘Next Steps

23 =D @

¢ Current F-UJI FAIR scores FAIR evel: @

ar‘e Very |OW for NASA ) Resource PID/URL: https://hpde.io/NASA/NumericalData/MMS/4/HotPlasmaCompositionAnalyzer/Burst/Level2/lon/PT0.625S
DataCite support: enabled

SPASE records' Metric Vers::\: metrics_v0.5

e Implementing these tools in  [Reatka—. L

" . Software version: 35

HDRL’S |and|ng page and Download assessment results: {JSON}
DOI pipelines iS expected Save and share assessment results:
to significantly increase .,

these scores.” ER—— Far level:
e . Expect iterations to : rindebl e

improve these results and i eroperble

a custom FAIR analysis. _ o ][ A —

Accessible:

https://hpde.io/NASA/NumericalData/MMS/4/HotPlasmaCompositionAnalyzer/Burst/L evel2/lon/PT0.625S



https://hpde.io/NASA/NumericalData/MMS/4/HotPlasmaCompositionAnalyzer/Burst/Level2/Ion/PT0.625S
https://www.f-uji.net/index.php

" IVOA Facility AP!

Interest in an IVOA API for instrurhents,
missions, and observatories to improve
metadata quality.

Need matches based on partial text
searches similar to the UAT.

Components needed

@)

O O O O O O

ltem type (e.g. instrument vs mission)
Fullname

Acronym / short name

Landing page URL

Term code

Global unique PID

Scheme name and URI

-9

UNIFIED ASTRONOMY THESAURUS

a community supported, open source project from the American Astronomical Society

Explore v Contribute v Updates About v Contact v

SELECT UAT CONCEPTS

AAS uses the Unified Astronomy Thesaurus (UAT) to define keywords. Please use the entry box and
drop down menu below to auto-complete, search for, and obtain UAT concepts for your manuscript
submission to AAS Publishing (The Astronomical Journal, The Astrophysical Journal, The Astrophysical
Journal Letters, The Astrophysical Journal Supplements, Research Notes of the AAS):

Added Concepts _ Concept: Solar corona +
Solar corona (1483) More General Concepts:

Solar atmosphere +

solar coro ‘

| | More Specific Concepts:
Active solar corona Active solar corona +

Quiet solar corona Quiet solar corona +

Solar F corona +
Solar coronal heating e

Solar K corona +
Solar coronal holes T
Solar coronal heating +

Solar coronal lines Solar coronal holes +
Solar coronal loops Solar coronal lines +
Solar coronal mass ejection shocks Solar coronal loops +

Solar coronal mass eiections Solar coronal plumes +


https://astrothesaurus.org/concept-select/

Thank You

CREDITS: This presentation template was created by Slidesgo, and
includes icons by Flaticon, and infographics & images by Freepik
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https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

-Summary of Schema.org Improvements

https://doi.org/10.48322/6cfb-rq65

. @ - The citation is no longer included in the metadata. |
e No merged authorf/creator string. ORCID and ROR capability has been added.

e Genre values have been correctly identified and moved to the measurementMethod
property. '

e Incorrect license removed.

e The hpde.io URL of the SPASE'Ianding page is now included asAweII as its DOI.
e Removed metadqta not foUnd in the SPASE record, such as audienceType.

e Contributors have been properly recognized.

e Informational links and links to retrieve data are now included.

e Instruments, observed regions, and parameters now included as well.



http://schema.org
https://doi.org/10.48322/6cfb-rq65

-Summary of DataCite Improvements

https://doi.org/10.48322/6cfb-rq65

. o~ MeasurementTypes and observed regions now included as “SubjeCts”.

e Related links such as instruments and informational URLs are now included as
relatedldentifiers. :

e Contributors have been proper[y recognized. |
e  PriorlDs have been added.

e ORCIiD’s and affiliation‘ROR's for creators and contributors have been corrected to only be
included if present in the related Person SPASE record.

e SPASE ResourceType has been added as a “resourceType”.

e TemporalCoverage has been added as a date.



https://doi.org/10.48322/6cfb-rq65

