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The RDA Working Group for Persistent Identification of Instruments has proposed a schema for information related to instrument identifiers and is considering several existing infrastructures for managing these metadata along with the identifiers. The infrastructure alternatives generally include metadata schema choices as they manage metadata in schemas that are relevant to their primary resource types. One of the infrastructures being considered is DataCite (https://datacite.org/) which typically manages information used to cite datasets, papers, books, software, and other research objects. The instrument identification concepts proposed by the RDA WG need to be mapped to the DataCite schema (https://schema.datacite.org/) as part of the evaluation of DataCite. A preliminary mapping is described here.

This mapping is focused on instrument identifier metadata which is distinct from instrument metadata in that 1) it is focused on identification and citation and 2) generally managed in an infrastructure that focuses on those use cases. Instrument metadata is much more diverse and detailed and is typically written in schemas specifically designed for instruments (SensorML). The instrument metadata are connected to the instrument identifier metadata described here using a related identifier with a type = ‘HasMetadata’.

This mapping will certainly involve some “stretching” of the DataCite schemas to “fit” instrument identifier concepts and requirements. That stretching is balanced by the benefits of 1) building on the DataCite infrastructure rather than developing and, most importantly, maintaining a separate infrastructure and 2) integration of instrument DOIs into the broader research community, e.g. inclusion of instrument identifiers in CrossRef metadata.

Resource Type - As mentioned above, the DataCite metadata schema is primarily designed to hold identification, citation, and discovery information for research objects.  The resource type is described using a free-text string and an attribute (@resourceTypeGeneral) from the list shown in Table 1. ResourceType and @resourceTypeGeneral are both required in DataCite. Instrument is not currently in the list of @resourceTypeGeneral so this element would be expressed as resourceType = ‘Instrument’ and resourceTypeGeneral = ‘Other’.

Table 1. DataCite resourceTypes
	Audiovisual
	Collection
	DataPaper
	Dataset

	Event
	Image
	InteractiveResource
	Model

	PhysicalObject
	Service
	Software
	Sound

	Text
	Workflow
	Other
	



As mentioned above, the world of instruments is diverse and complicated. In developing ISO metadata for geographic data collected by instruments (https://www.iso.org/standard/67039.html), it was determined that many communities use the term ‘instrument’ to describe things that others might call sensors and that identifying the platform that instruments/sensors are mounted on can also be part of many useful descriptions. For those reasons, I suggest allowing the values ‘platform’ and ‘sensor’ as resourceTypes if the community decides that identifiers for these kinds of things share properties with instrument identifiers.

Responsible Parties - Metadata elements that are names of people or organizations (parties) in DataCite can be names of people (nameType = ‘Personal’, default) or names of organizations (nameType = ‘Organizational’). They also have identifiers and affiliations. Affiliations seem redundant in the case of organizational nameTypes, but repeating organization names in the affiliation may facilitate organization searches, so I recommend that as a good practice.

There are several standard sets of organization identifiers that can be used to enhance unambiguous identification of organizations. For research organizations I recommend ROR identifiers. For manufacturers, the ISNI (http://www.isni.org) may be more appropriate. All identifiers in DataCite have associated types and schema locations. These need to be provided so users and tools can lookup identifier organization in appropriate places.

Responsible party information is included in the DataCite elements creator and contributor. Creator is a special role defined as “The main researchers involved in producing the data, or the authors of the publication, in priority order.” To supply multiple creators, repeat this property. The contributor concept is more flexible and includes the contributorType attribute to provide specific information about contributions. 

Current values for contributorType are listed in Table 2. This mapping proposes that the “HostingInstitution” type be used to provide information about instrument owners.

Table 2. DataCite contributorTypes.
	ContactPerson
	DataCollector
	DataCurator
	DataManager
	Distributor

	Editor
	HostingInstitution
	Producer
	ProjectLeader
	ProjectManager

	ProjectMember
	RegistrationAgency
	RegistrationAuthority
	RelatedPerson
	Researcher

	ResearchGroup
	RightsHolder
	Sponsor
	Supervisor
	WorkPackageLeader

	Other
	
	
	
	



Variables – Many groups have been working for many years to create shared vocabularies of variable or parameter names and integrating this idea at the beginning is generally much easier than retrofitting it into existing content at a later time. The Scientific Variable Ontology uses a small set of rules to govern names rather than a committee. This approach should be considered so that users can create compliant names without bottlenecks associated with committee approvals.  






Table 3. Mapping of instrument identification metadata to DataCite.
	Property
	Obligation
	Occ
	Definition
	Allowed values, constraints, remarks
	Comments / DataCite 
Fields

	Identifier
	M
	1
	Unique string that identifies the instrument instance
	DOI
	If the instrument identifiers are managed at Datacite, the identifiers will be DOIs

	@identifierType
	M
	1
	Type of the identifier
	Controlled list of values:
“DOI”
	

	resourceType
	M
	1
	Standard type for instrument idsentifier metadata
	“Platform, Instrument, or Sensor”
	

	@resourceTypeGeneral
	M
	1
	Selected from DataCite list
	“Other”
	

	LandingPage
	M
	1
	A landing page that the identifier resolves to
	URL
	Landing pages locations are not included in DataCite metadata. They are provided as part of the DOI creation process, but they are managed by the handle system.

	Name
	M
	1
	Name by which the instrument instance is known
	Free text
	Title / @titleType = ‘Other’

	Owner
	M
	1-n
	Institution(s) responsible for the management of the instrument. This may include the legal owner, the operator, or an institute providing access to the instrument.
	 
	contributorName with contributorType = “HostingInstitution”

	ownerName
	M
	1
	Full name of the owner
	Free text
	

	ownerContact
	O
	0-1
	Contact address of the owner
	Electronic mail address
	DataCite does not include contact information.

	ownerIdentifier
	O
	0-1
	Persistent identifier of the owner
	Free text, must be globally unique identifiers.
	Organizational Identifier

	ownerIdentifierType
	O
	1
	Type of the identifier
	Free text
	ROR, GRID, ISNE, 

	Manufacturer
	M
	1-n
	The instrument's manufacturer(s) or developer. This may also be the owner for custom build instruments
	 
	

	manufacturerName
	M
	1
	Full name of the manufacturer
	Free text
	Creator / nameType = ‘Organizational’

	manufacturerIdentifier
	O
	0-1
	Persistent identifier of the manufacturer
	Free text, must be globally unique identifiers.
	Organization identifier from appropriate registry

	manufacturerIdentifierType
	O
	1
	Type of the identifier
	Free text
	Organization identifier type

	modelName
	R
	0-1
	Name of the model or type of device as attributed by the manufacturer
	Free text
	AlternateIdentifier w/ @identifierType = “model” 

	Description
	R
	0-1
	Technical description of the device and its capabilities
	Free text
	Description / @descriptiontype = “TechnicalInfo” 


	InstrumentType
	R
	0-1
	Classification of the type of the instrument
	Free text
	keyword

	VariableMeasured
	R
	0-n
	The variable(s) that this instrument measures or observes
	Free text
	relatedIdentifier / @relationType = “measures”

	Date
	R
	0-n
	Dates relevant to the instrument
	ISO 8601
	In instrument metadata

	dateType
	R
	1
	The type of the date
	Controlled list of values:
Commissioned, DeCommissioned, ...
	This list is likely to be very different from the current DataCite list of date types. May be best treated as part of the instrument metadata

	RelatedIdentifier
	R
	0-n
	Identifiers of related resources
	Free text, must be globally unique identifiers.
	

	relatedIdentifierType
	R
	1
	Type of the identifier
	Controlled list of values:
PIDINST, DOI, Handle, URL, URN, ...
	

	relationType
	R
	1
	Description of the relationship
	Controlled list of values:
IsDescribedBy, IsNewVersionOf, IsPreviousVersionOf, HasComponent, IsComponentOf, References, HasMetadata, ...
	

	AlternateIdentifier
	R
	0-n
	Identifiers other than the PIDINST pertaining to the same instrument instance. This should be used if the instrument has a serial number. Other possible uses include an owner's inventory number or an entry in some instrument data base.
	Free text, should be unique identifiers
	Alternate Identifier

	alternateIdentifierType
	R
	1
	Type of the identifier
	Free text. Mandatory if AlternateIdentifier is used. Suggested values include:
serialNumber, inventoryNumber, ...
	Used for modelName


Other DataCite 


DataCite relationType
	IsCitedBy
	Describes 
	IsPartOf 
	Compiles
	IsSourceOf

	Cites
	HasMetadata 
	HasPart 
	IsVariantFormOf
	IsRequiredBy

	IsSupplementTo
	IsMetadataFor 
	IsReferencedBy 
	IsOriginalFormOf
	Requires 

	IsSupplementedBy
	HasVersion 
	References
	IsIdenticalTo
	

	IsContinuedBy 
	IsVersionOf 
	IsDocumentedBy
	IsReviewedBy
	

	Continues 
	IsNewVersionOf 
	Documents
	Reviews
	

	IsDescribedBy 
	IsPreviousVersionOf 
	IsCompiledBy
	IsDerivedFrom
	



DataCite dateTypes
	Accepted
	Available

	Copyrighted
	Collected

	Created
	Issued

	Submitted
	Updated

	Valid 
	Other 




DataCite roles 
	ContactPerson
	DataCollector
	DataCurator
	DataManager
	Distributor

	Editor
	HostingInstitution
	Producer
	ProjectLeader
	ProjectManager

	ProjectMember
	RegistrationAgency
	RegistrationAuthority
	RelatedPerson
	Researcher

	ResearchGroup
	RightsHolder
	Sponsor
	Supervisor
	WorkPackageLeader

	Other
	
	
	
	







