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Getting	Organized



Exploring	Name	Variants

• Some	names	variants	follow	obvious	formats

• Hubble	Space	Telescope	vs.	HST

• MESSENGER	vs.	Mercury	Surface,	Space	Environment,	Geochemistry	and	
Ranging

• Others	are	trickier	when	dealing	with	international	partners,	pre- and	
post-launch	names,	and	more



Exploring	Name	Variants
GOES-N	(pre-launch)

Geostationary	Operational	
Environmental	Satellite	N	(full	name)

GOES-13	(post-launch)

GOES-East	(post-launch)

ASTRO-H	(pre-launch)

Hitomi (international;	post-launch)

X-ray	Astronomy	Satellite	ASTRO-H	
(development)

New	X-ray	Telescope	(development)

NeXT	(development)



Gathering	Metadata

• Initial	set	of	~1,000	mission	terms	gathered	by	hand
• 2	summer	interns,	~100	hours	of	work

• Consulted	candidate	sources	for
• Preferred	and	alternate	names
• Launch	data	(date,	location,	mass)
• Additional	relationships

• Experiments	and	instruments	gathered	through	a	mix	of	automation	
and	manual	work	(~1700	additional	terms)



Publishing	the	Thesaurus
• Open	Metadata	Registry

• Ingested	our	final	CSV	file	as	a	“vocabulary”

• Each	term	has	its	own	URI	(domain	set	by	user)
• Functions	with	URI	lookups	in	tools	like	OpenRefine

• Supports	thesaurus	functions	in	RDF	using	the	SKOS	framework
• Names:	skos:prefLabel,	skos:altLabel,	skos:hiddenLabel
• Links	to	other	terms:	skos:broader,	skos:narrower,	skos:related
• Ability	to	add	scope	notes	and	other	helpful	administrative	metadata

• Download	to	interoperable	formats	
• RDF/XML
• CSV

• Easily	shareable	with	other	communities	and	contributors





Managing	Name	Variants

GOES-N	(pre-launch)

Geostationary	Operational	
Environmental	Satellite	N	(full	name)

GOES-13	(post-launch)

GOES-East	(post-launch)

ASTRO-H	(pre-launch)

Hitomi (international;	post-launch)

X-ray	Astronomy	Satellite	ASTRO-H	
(development)

New	X-ray	Telescope	(development)

NeXT	(development)

<!-- Concept:	Astro-H		-->
<skos:Concept rdf:about="https://gsfcir.gsfc.nasa.gov/nasanaf/uri/1138" xml:lang="en">
<skos:inScheme rdf:resource="https://gsfcir.gsfc.nasa.gov/nasanaf/uri"/>
<reg:status rdf:resource="http://metadataregistry.org/uri/RegStatus/1001"/>
<reg:identifier rdf:resource="http://metadataregistry.org/concepts/9925"/>
<skos:topConceptOf rdf:resource="https://gsfcir.gsfc.nasa.gov/nasanaf/uri"/>
<skos:prefLabel	xml:lang="en">Astro-H</skos:prefLabel>
<skos:altLabel xml:lang="en">Hitomi</skos:altLabel>
<skos:hiddenLabel xml:lang="en">X-ray	Astronomy	Satellite	ASTRO-H</skos:hiddenLabel>
<skos:hiddenLabel xml:lang="en">New	X-ray	Telescope</skos:hiddenLabel>
<skos:hiddenLabel xml:lang="en">NeXT</skos:hiddenLabel>
<skos:narrower rdf:resource="https://gsfcir.gsfc.nasa.gov/nasanaf/uri/2966"/>
</skos:Concept>

<!-- Concept:	GOES-13	-->
<skos:Concept rdf:about="https://gsfcir.gsfc.nasa.gov/nasanaf/uri/1779" xml:lang="en">
<skos:inScheme rdf:resource="https://gsfcir.gsfc.nasa.gov/nasanaf/uri"/>
<reg:status rdf:resource="http://metadataregistry.org/uri/RegStatus/1001"/>
<reg:identifier rdf:resource="http://metadataregistry.org/concepts/10566"/>
<skos:topConceptOf rdf:resource="https://gsfcir.gsfc.nasa.gov/nasanaf/uri"/>
<skos:prefLabel	xml:lang="en">GOES-13</skos:prefLabel>
<skos:altLabel xml:lang="en">Geostationary	Operational	Environmental	Satellite	N</skos:altLabel>
<skos:hiddenLabel xml:lang="en">GOES-N</skos:hiddenLabel>
<skos:hiddenLabel xml:lang="en">GOES-East</skos:hiddenLabel>
<skos:broader rdf:resource="https://gsfcir.gsfc.nasa.gov/nasanaf/uri/1774"/>
<skos:narrower rdf:resource="https://gsfcir.gsfc.nasa.gov/nasanaf/uri/309"/>
<skos:narrower rdf:resource="https://gsfcir.gsfc.nasa.gov/nasanaf/uri/3659"/>
</skos:Concept>



NASA	NAF	Redirect	API

CSV	Parser

Redirect	to	Open	Metadata	Registry	from	internal	URL



NSSDCA	Scraper

HTML	Scraper
Relies	heavily	on	unchanging	source	material	(very	fragile)



NSSDCA	Scraper



System	Process	Overview



Scrape	Details



• Use	linked	data	to	connect	repository	resources	to	thesaurus	terms
• View	resources	related	to	a	mission
• Discover	hidden/indirect	connections	across	collections

• Utilize	existing	repository	data	to	find	mission	connections
• Titles
• Abstracts
• Keywords

Implementing	the	NASA	NAF



OpenRefine



<!-- Concept:	Hubble	Space	Telescope		-->
<skos:Concept rdf:about="https://gsfcir.gsfc.nasa.gov/nasanaf/uri/1919"	

xml:lang="en">
<skos:inScheme rdf:resource="https://gsfcir.gsfc.nasa.gov/nasanaf/uri"/>
<reg:status rdf:resource="http://metadataregistry.org/uri/RegStatus/1001"/>
<reg:identifier rdf:resource="http://metadataregistry.org/concepts/10706"/>
<skos:prefLabel	xml:lang="en">Hubble	Space	Telescope</skos:prefLabel>
<skos:altLabel xml:lang="en">HST</skos:altLabel>
<skos:hiddenLabel xml:lang="en">Hubble</skos:hiddenLabel>
<skos:related rdf:resource="https://gsfcir.gsfc.nasa.gov/nasanaf/uri/3240"/>
<skos:narrower rdf:resource="https://gsfcir.gsfc.nasa.gov/nasanaf/uri/3102"/>

</skos:Concept>				

<xsl:stylesheet xmlns:xsl="http://www.w3.org/1999/XSL/Transform”
xmlns:reg="http://metadataregistry.org/uri/profile/regap/"
xmlns:skos="http://www.w3.org/2004/02/skos/core#">
<xsl:output method="text"/>

<xsl:template match="skos:Concept">
<xsl-text>
SELECT	id,	title,	abstract	FROM	publications	
WHERE	(title	LIKE	'%<xsl:value-of select="skos:prefLabel"/>%'	
<xsl:for-each select="skos:altLabel">OR	title	LIKE	'%<xsl:value-of select="."/>%'	</xsl:for-each>
<xsl:for-each select="skos:hiddenLabel">OR	title	LIKE	'%<xsl:value-of select="."/>%'	</xsl:for-each>	
OR	abstract	LIKE	'%<xsl:value-of select="skos:prefLabel"/>%'	
<xsl:for-each select="skos:altLabel">OR	abstract	LIKE	'%<xsl:value-of select="."/>%'	</xsl:for-each>	
<xsl:for-each select="skos:hiddenLabel">OR	abstract	LIKE	'%<xsl:value-of select="."/>%'	</xsl:for-

each>)		
AND	status='active'	
ORDER	BY	id	INTO	OUTFILE	'/tmp/Missions-<xsl:value-of select="skos:prefLabel"/>.xls'	FIELDS	

TERMINATED	BY	'\t';
</xsl-text>		

</xsl:template>
</xsl:stylesheet>

SELECT id,	title,	abstract	FROM publications	
WHERE (title	LIKE '%Hubble	Space	Telescope%'
OR title	LIKE '%HST%'	OR title	LIKE '%Hubble%'		
OR abstract	LIKE '%Hubble	Space	Telescope%'	
OR abstract	LIKE '%HST%'	OR abstract	LIKE '%Hubble%'	)		
AND status='active'	
ORDER	BY	id	INTO	OUTFILE	'/tmp/Missions-Hubble	Space	Telescope.xls'	FIELDS	TERMINATED	BY	'\t’;

RDF/XML XSLT

SQL



• Richer	web	of	connections	among	
existing	digital	collections
• Draft	view	of	how	a	mission	term	and	
its	linked	data	relationships	to	other	
resources	could	function

Repository	Integration



Summary	- Why	Create	an	Authority?

• No	one	authoritative	source	
• Candidate	sources	often	disagreed	and	had	different	scopes

• Solved	an	immediate	problem	for	us,	and	could	help	others	in	the	
future
• Possibility	for	future	stages	(i.e.	individuals,	locations)

• Needed	traditional	thesaurus	functions
• Express	relationships	between	missions	(hierarchical	and	associative)
• Link	all	variant	names	together	(equivalence)

• Key	when	dealing	with	uncontrolled	data	sources	
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Resources
• The	NASA	Name	Authority	File.	https://gsfcir.gsfc.nasa.gov/nasanaf
• The	NASA	Goddard	Institutional	Repository. https://gsfcir.gsfc.nasa.gov
• NASA	Space	Science	Data	Coordinated	Archive	(NSSDCA).	
https://nssdc.gsfc.nasa.gov/
• NASA	Science	Missions.	https://science.nasa.gov/missions
• NASA	Missions	A-Z.	https://www.nasa.gov/missions
• Open	Metadata	Registry.	http://metadataregistry.org/
• OpenRefine.	http://openrefine.org/
• RDF	Refine	extension.	http://refine.deri.ie/
• XSLT.	https://www.w3schools.com/xml/xsl_intro.asp



Questions?



Matt	Pearson
Digital	Projects	Team	Lead
matthew.m.pearson@nasa.gov

Adrienne	Hieb
Metadata	Librarian
adrienne.m.hieb@nasa.gov

Mitchell	Shelton
Web	Developer
mitchell.shelton@nasa.gov

Thank	you!
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