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1. [bookmark: _Toc478624664]Supplementary Table 1: Number of results from different systems
	Search Engine
	Keyword Query
	Natural Language Query

	
	Total returned results
	Top 50
	Total returned results
	Top 50

	
	
	Relevant
	Partially
relevant
	Not relevant
	Dataset
	
	Relevant
	Partially
relevant
	Not relevant
	Dataset

	DataMed
	94
	46
	4
	0
	50
	81
	46
	2
	2
	50

	OmicsDI
	192
	18
	14
	18
	50
	0
	0
	0
	0
	0

	Google
	115000
	18
	21
	11
	0
	7
	3
	3
	1
	3

	Bing
	1430000
	11
	24
	15
	0
	149000
	22
	3
	25
	0



2. [bookmark: _Toc478624665]BioCADDIE working groups
· bioCADDIE Working Group 2. Data Identifiers Recommendation (https://biocaddie.org/group/working-group/working-group-2-data-identifiers-recommendation)
· bioCADDIE Working Group 3 (1). Descriptive Metadata for Datasets (https://biocaddie.org/group/working-group/working-group-3-descriptive-metadata-datasets)
· bioCADDIE Working Group 3 (2). The DataMed's DATS model annotated with schema.org (https://biocaddie.org/datameds-dats-model-annotated-schema-org-webinar)
· bioCADDIE Working Group 4. Use Cases and Testing Benchmarks
· (https://biocaddie.org/group/working-group/working-group-4-use-cases-and-testing-benchmarks) 
· bioCADDIE Working Group 6. Criteria for Repository Inclusion (Standards, Interoperability, Sustainability, etc.)
· (https://biocaddie.org/group/working-group/working-group-6-criteria-repository-inclusion-standards-interoperability) 
· bioCADDIE Working Group 7. Accessibility Metadata for Datasets, (https://biocaddie.org/group/working-group/working-group-7-accessibility-metadata-datasets)
· bioCADDIE Working Group 8. Ranking Search Results (https://biocaddie.org/group/working-group/working-group-8-ranking-search-results)
· bioCADDIE Working Group 9. End User Evaluation Criteria
· (https://biocaddie.org/group/working-group/working-group-9-end-user-evaluation-criteria).
3. [bookmark: _Toc478624666]Recommendations for repository inclusion criteria
· Quality: Data sets should be accompanied by sufficient metadata to make them findable, usable, and interoperable.  Data formats should follow community standards.

· Sustainability: Repositories should actively maintain their holdings and have sustainable funding.

· Scope: Additional repositories should be included in bioCADDIE as necessary to ensure diversity and new types of data used in research.

· Prominence: Priority should be given to types of data that testers of the prototype will expect to find.  Less prominent repositories should be considered if they introduce diversity.

· Access: Data should be accessible to the scientific community.  Metadata must be in a format usable by the bioCADDIE team for ingesting to the DataMed index. Objects must be uniquely identified and web‐resolvable by persistent identifiers. 
4. [bookmark: _Toc478624667]Metadata models reviewed to define the core metadata incorporated into DATS 
· schema.org (http://schema.org/)
· DataCite1
· RIF-CS (http://services.ands.org.au/documentation/rifcs/1.6.1/guidelines/rif-cs.html)
· Project Open Data Metadata Schema v1.1 (https://project-open-data.cio.gov/v1.1/schema/)
· W3C HCLS dataset descriptions (https://www.w3.org/TR/hcls-dataset/) 
· BioSample2 (http://www.ncbi.nlm.nih.gov/books/NBK169436/)
· GEO MINiML3 (https://www.ncbi.nlm.nih.gov/geo/info/MINiML.html)
· PRIDE-ml (http://www.ebi.ac.uk/pride/help/archive/submission/pridexml)
· ISA4
· MAGE-tab5
· GA4GH metadata schema (http://ga4gh.org/#/schemas)
· SRA xml (http://www.ebi.ac.uk/ena/submit/read-xml-format-1-5)
· BioProject2 (https://www.ncbi.nlm.nih.gov/books/NBK169438/)
· CDISC SDM / element of BRIDGE model6
[bookmark: _Toc478624668]4. Definition of Authorization
Authorization refers to the process of obtaining approval from the data provider for use of the data. Many datasets can be downloaded anonymously without prior authorization, but others require registration, a signed data use agreement, or other documentation. When data are restricted to authorized users, they are protected by an authentication process requiring users to provide proof of their identity. Data protections may extend to the way in which data are accessed. In some cases researchers must conduct analyses of sensitive data (e.g., protected health information) via remote access to protected computing environments.
[bookmark: _Toc478624669]5. Identifier Resolution
In order for DataMed to resolve an identifier, it must have (a) a documented prefix and (b) a resolving namespace. DataMed must maintain a landing page for each indexed dataset in addition to the landing page at the repository. These DataMed landing pages must be human and machine readable (i.e. retrieve different content through the use of appropriate “inflections”). This allows DataMed to provide landing pages for datasets that may no longer exist or be accessible (i.e. tombstone pages). Such services are already provided in the scientific literature by services such as Portico17. However, no equivalent service exists for datasets.
[bookmark: _Toc478624670]6. Message brokering architecture of the indexing pipeline
The pipeline adopts a message brokering architecture consisting of a dispatcher, one or more consumer heads running on separate machines and a management interface to configure and manage the ingestion and processing pipeline for metadata from a data source. The dispatcher is configured with one or more pipeline definitions to harvest/ingest documents for a source, process/enhance/transform them for indexing. The consumer head coordinates a set of consumers that listen to preconfigured message queues and apply predefined operation to the document.  During processing, each metadata record to be ingested is represented by a JSON document. This JSON document contains the original document, the processing results, provenance (represented in PROV-DM) and processing information used by the processing pipeline.
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