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Motivation	for	Materials	Resource	Registry		Federation
• Many	materials	resources	exist	(datasets,	websites,	repositories,	
registries,	etc.),	and	the	number	is	growing.

• How	can	we	link	them	in	a	way	that	makes	it	easier	to	find	and	share	
relevant	information	and	data?
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What	is	a Resource	Registry?
• A	resource	registry	is	a	catalog	containing	descriptions	of	resources*
that	are	useful	for	(materials	science)	data-driven	research
* Mainly	datasets,	databases,	and	data	services
* Can	also	be	portals,	software,	organizations,	…

• A	starting point	for	discovering useful	data	and	tools
§ Make	high	level	metadata	descriptions	searchable
§ Direct	users	to	the	web	sites	that	host	the	data	

4/17/17 3



Scientific	Data	Platforms:	from	Silos	to	Ecosystems

Why	Build	a	Registry	Federation:	Think	Global,	Act	Local
• What	does	federation	mean?		

§ Network	of	registries;	there	is	no	single	Registry
Any	registry	can	collect	a	globally-comprehensive	collection	of	resource	descriptions	and	make	it	searchable

§ Resource	metadata	exchange
A common	mechanism(s)	for	sharing	descriptions	of	available	data	resources

§ Local	metadata	curation
Any	organization	can	run	registry	or	register	at	remote	registry	their	own	data	resources	and	share	it	with	the	world

• Why	federate?
§ Distribute	metadata	curation

Experts	who	provide	data	resources	manage	how	they	are	described,	update	descriptions	as	they	evolve
§ No	single	point	of	failure	(including	funding	failure)
§ Allow	innovation	in	providing	search	capabilities	

• How	do	we	federate?
§ Common	metadata	exchange	mechanism
§ Common	metadata	schema
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Metadata	– Key	to	Federating
Federate	registries	by	exchanging	resource	description	records

Through	RDA	Mat’ls Interest	&	Working	Groups:
• Establish	a	common	description	schema	to	enable	record	exchange

§ Latest	version	incorporating	feedback	at	RDA	WG	site:
https://www.rd-alliance.org/system/files/documents/Materials_Registry_vocab_draft_170321.pdf

• Adopt	an	XML-based	approach
§ OAI-PMH	for	exchanging	records
§ XML	Schema	for	defining	record	format/syntax

• Build	evolving	extensible	metadata
§ Define	concepts,	vocabularies	in	format-free	way
§ Encode	into	XML	with	techniques	that	allow	for	future	extension	and	evolution
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Pilot	NIST	Materials	Resource	Registry

Through	the	National	Data	Service:
• NDS	Pilot	Project	in	Materials	
Science

• NDS	sponsors	pilot	projects	to	help	
build	the	NDS	community	and	
prototype	the	NDS	infrastructure

• The	NDS	Pilot	Project	enabled	NIST	
to	prototype	and	roll	out	working	
registry	
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NIST	Materials	Resource	Registry
• General	materials	science	resources

• Intended	to	interact	with	
other	registries	that	are	
more	focused	and/or	housed	
at	other	institutions

• OAI-PMH	protocol	enabled,	built	on	
the	Materials	Data	Curation System	
platform
§ Code	on	GitHub
https://github.com/usnistgov/Materials
ResourceRegistry
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Browse	Registered	Resources

Links	to	registered	
resources and	
more	information

Different	types	of
resources,	including:
• Organizations
• Collections
• Services
• Software

Change	which	fields
are	displayed
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Search	for	resources
All	metadata	text	is
searchable

Moving	toward	resources	connected	
by	metadata	harvesting	protocols	
such	as	OAI-PMH

For	example:
- Materials	Data	Facility
- Instances	hosted	by	

universities	or	professional	
societies

- Other	implementations	that	use	
OAI-PMH	but	different	code
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Get	More	Information
Detailed	information	about	resources,	including	

• who	created	them
• who	maintains	them
• what	they	contain
• how	to	access	them

Plus	links	to	the	resources	themselves
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Add	a	Resource

Built	on	the	Materials	Data	Curation System	
software,	but	with	a	specialized	schema	
and	interface
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Resource	Registry:	https://github.com/usnistgov/MaterialsResourceRegistry

Applicable	for	other	communities	&	other	uses?
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• Instead	of	This… • Try	This…

Lots	of	incompatible	resources

Confusion,	frustration,	data	loss,	
and	missed	opportunities

Common	protocols

Mappings	between	content	and	
approaches	of	different	projects


