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1. Introduction

1.1 Purpose 

This specification describes the Open Archives Initiative-Protocol for Metadata Harvesting (OAI-PMH) functionality to be integrated into the ArchivesSpace (AS) product. The current version of AS, 1.0.9, does not include these features.
1.2 Document Conventions

While the various features of the OAI-PMH interface are described individually, these requirements are interconnected. All high priority features are expected to be developed in conjunction, while lower priorities may be completed after the interface's initial release.
1.3 Intended Audience and Reading Suggestions

This specification has been prepared for comment and refinement by the ArchivesSpace User Advisory Council, Technical Advisory Council, and the ArchivesSpace user community at large. The specification is divided into five sections: an introduction, an overall description of the OAI-PMH functionality, an enumeration of the associated features, interface considerations, and other non-functional system requirements. 
1.4 Project Scope

The specification describes the proposed functionality of an Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH) interface to be added to the core functionality of the ArchivesSpace product. The purpose of the interface is to enable easy integration of archival metadata stored in the product into enterprise discovery layers (e.g., Ex Libris Primo) and metadata aggregators (e.g., OAIster, Mountain West Digital Library).
1.5 References

General sources on OAI-PMH 

· Open Archives Initiative, "The Open Archives Initiative Protocol for Metadata Harvesting," Open Archives Initiative, http://www.openarchives.org/OAI/openarchivesprotocol.html (accessed Apr. 18, 2014).

· Open Archives Forum, "OAI for Beginners: the Open Archives Forum Online Tutorial," Open Archives Forum, http://www.oaforum.org/tutorial/ (accessed Apr. 18, 2014).

Articles on archival application

· Christopher J. Prom and Thomas G. Habing, “Using the Open Archives Initiative Protocols

with EAD,” in Proceedings of the 2nd ACM/IEEE-CS Joint Conference on Digital Libraries (New York: ACM, 2002): 171-180.

· Christopher J. Prom, “Reengineering Archival Access through the OAI Protocols,” Library Hi Tech 21, no. 2 (2003): 199-209.

· Cory L. Nimer, "Applying Inheritance: Single-level Displays and Repurposeable Metadata," Society of American Archivists, http://www2.archivists.org/sites/all/files/CNFinal.pdf (accessed Apr. 18, 2014).
· J. Gordon Daines III and Cory L. Nimer, "Re-Imagining Archival Display: Creating User-Friendly Finding Aids," Journal of Archival Organization 9, no. 1 (2011): 4-31.
· Lina Bountouri and Manolis Gergatsoulis, “Interoperability Between Archival and Bibliographic Metadata: An EAD to MODS Crosswalk,” Journal of Library Metadata

9 (2009): 98-133.
· Lina Bountouri and Manolis Gergatsoulis, "EAD to MODS Crosswalk, version 1.0," Ionian University, Laboratory on Digital Libraries and Electronic Publishing (2008), http://dlib.ionio.gr/standards/EAD_to_MODS_v1.pdf (accessed May 22, 2014).
2. Overall Description

2.1 Product Perspective

Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH) is a standard interface for retrieving and aggregating collection metadata from a variety of cultural heritage repositories. This specification outlines requirements for adding such an interface to the core functionality of the ArchivesSpace (AS) product. By doing so, archival institutions will be able to more easily integrate archival metadata stored in the AS product into enterprise discovery layers (e.g., Ex Libris Primo) and metadata aggregators (e.g., OAIster, Mountain West Digital Library). 
The current version of AS, 1.0.9, does not include an OAI-PMH interface, relying instead on its Web Services API for retrieving records from the system. However, various members of the AS community have requested that an OAI-PMH interface be added to the product. This would be an additional interface, and is not meant to replace the API access to the AS backend.
2.2 Product Features

Upon receiving a request, the OAI-PMH interface will return results according to the requested parameters—as specified in the OAI 2.0 protocol. This will include responses in native Encoded Archival Description (EAD), as well as Dublin Core. However, in order to provide full, contextualized results, Dublin Core output will require some manipulation and simplification. Implicit data elements that apply to a particular Archival Object (component) will need to be declared explicitly in the output, while mixed content will need to be stripped (see Requirement 3.4).
2.3 User Classes and Characteristics

The OAI-PMH interface will be used primarily by aggregated search discovery systems maintained internally within an institution, as well as external aggregator services. Internal discovery layers that use OAI-PMH include EBSCO’s Discovery Service (EDS), Ex Libris Primo, Serials Solutions’ Summon, and VuFind. Aggregator services and software include OCLC's OAIster, PKP Harvester, and OAICat.
Each of these services may have their own requirements, necessitating some flexibility in system response (e.g., format, date-based responses, removal of deleted data). This will require a full implementation of the OAI-PMH standard. These user groups are equally important, and standard solutions should be implemented that will satisfy all users.
2.4 Operating Environment

The OAI-PMH interface will need to be closely integrated into the AS codebase, and meet the same hardware and software requirements.
2.5 Design and Implementation Constraints

The OAI-PMH interface will need to communicate via standard HTTP. It will be developed using the same software development and documentation standards as other aspects of the AS product.
2.6 User Documentation

Guidelines for the use of the OAI-PMH interface, including information on available output formats and sets, and the formulation of general OAI-PMH queries will be included in the available AS user documentation.
2.7 Assumptions and Dependencies

This specification assumes standardized application of the OAI-PMH protocol 2.0, Dublin Core Metadata Element Set, and EAD 2002 by the AS system. Should these standards or their application by the AS product change, modifications to the OAI-PMH interface will need to be implemented as well. Registration of the EAD format with the Open Archives Initiative project may also be needed.
3. System Features

3.1 OAI Specification Implementation

3.1.1
Description and Priority

The system will support the full range of features specified in the OAI-PMH Protocol 2.0 (Document Version 2008-12-07T20:42:00Z). Support of the full protocol is a high priority.
3.1.2
Stimulus/Response Sequences

When a harvester transmits a valid request to the OAI-PMH interface, the system shall return a valid OAI-PMH response.
3.1.3
Functional Requirements

REQ-1:
The system shall support Encoded Archival Description (EAD) and Dublin Core responses (see requirements 3.3 and 3.4) for ArchivesSpace Resource records, as specified in the metadataPrefix argument.
REQ-2:
The system shall support responses based on predetermined sets (see requirement 3.2), as specified in the setName argument.
REQ-3: 
The system shall support identification of deleted records persistently, allowing harvesters to remove descriptions of deleted content automatically.
REQ-4:
The system shall support selective harvesting of records by datestamp.
REQ-5:
The system shall support resumption tokens.

REQ-6: 
The system shall provide responses to standard OAI-PMH requests, including GetRecord, Identify, ListIdentifiers, ListMetadataFormats, ListRecords, and ListSets.

REQ-7: 
The system shall return human-readable error messages, as provided in the OAI-PMH specification.

3.2 Sets
3.2.1
Description and Priority

While an OAI-PMH response will by default include the entire contents of the ArchivesSpace installation, archival institutions may need to limit the response to a particular subset of records. Inclusion of pre-determined set capabilities is a medium priority.

3.2.2
Stimulus/Response Sequences

When a harvester transmits a request to the OAI-PMH interface with a valid set name, the system shall return a response limited to the defined scope of the set.
3.2.3
Functional Requirements

REQ-1:
The system shall provide either an EAD or Dublin Core response by repository. Repository set names shall be identified by a normalized text string including the Repository Short Name and the Organization/Agency Code (e.g., UPB -20th_Century).
REQ-2:
The system shall provide either an EAD or Dublin Core response by sponsor. Sponsor set names shall be identified by a normalized text string drawn from the Sponsor element of the Resource record (e.g., National_Endowment_for_the_Humanities_(NEH)_Western_Waters_(WWDL)_Grant,_2007-2010).
REQ-3: 
The system shall provide a Dublin Core response by level of description. Description level set names shall be identified by the Level value from Resource and Resource Component (i.e., Collection and Archival Object). Available sets shall include:
· Class

· Collection

· File

· Fonds

· Item

· Other_Level

· Record_Group

· Series

· Sub-Fonds

· Sub-Group

· Sub-Series

3.3 EAD Response
3.3.1
Description and Priority

In order to allow aggregation of EAD records, the OAI-PMH interface must return results in this format. Due to the nature of OAI-PMH, these responses will have to be made in the EAD 2002 Schema, rather than the DTD. The definition of an oai_ead metadata prefix and an associated schema may need to be developed. Provision of EAD responses is a medium priority.
3.3.2
Stimulus/Response Sequences

When a harvester sends a request with a metadataPrefix value of "oai_ead", the full EAD schema output of Resource records will be returned in an OAI-PMH wrapper. 
3.3.3
Functional Requirements

REQ-1:
The system shall provide an EAD response for Resource records.

REQ-1.1:
Responses shall not include Resource or Archival Object data elements marked as "Internal Only."

3.4 Dublin Core Response

3.4.1
Description and Priority

In order to allow aggregation of component records from archival descriptions in mixed discovery systems, the OAI-PMH interface must also return results in Dublin Core format. To improve contextualization of these records, this will also require the inheritance of appropriate data to lower levels of description in the output. Provision of Dublin Core responses is a high priority.
3.4.2
Stimulus/Response Sequences

When a harvester sends a request with a metadataPrefix value of "oai_dc", the system will return component-level responses for Resource and Resource Component (i.e., Collection and Archival Object) records.
3.4.3
Functional Requirements
REQ-1:
The system shall provide a simple Dublin Core response for each component in a Resource record.
REQ-1.1:
Elements from the Resource and Archival Object (i.e., component) levels shall be mapped to the following Dublin Core elements:

	Repository Name
	publisher

	Repository Subarea Name
	publisher

	Identifier (including Instance Numbering) 
	identifier

	Creator
	creator

	Title
	title

	Date
	date

	Extent
	format

	Abstract
	description

	Language
	language

	Biographical History
	description

	Scope/content Note
	description

	Other Descriptive Data
	description

	Arrangement
	description

	Alternative Format Available
	relation

	Access Restrictions
	rights

	Use Restrictions
	rights

	Related Materials
	relation

	Subjects (Topics, Names)
	subject

	Geographic Names
	coverage

	Genre/form Terms
	type

	Functions
	subject

	Occupation
	subject


REQ-1.2:
Mixed content shall be removed from Dublin Core field output in the OAI-PMH response (e.g., a scope note mapped to a DC description field would not include <p>, <abbr>, <address>, <archref>, <bibref>, <blockquote>, <chronlist>, <corpname>, <date>, <emph>, <expan>, <extptr>, <extref>, <famname>, <function>, <genreform>, <geogname>, <lb>, <linkgrp>, <list>, <name>, <note>, <num>, <occupation>, <origination>, <persname>, <ptr>, <ref>, <repository>, <subject>, <table>, <title>, <unitdate>, <unittitle>).

REQ-1.3:
Responses shall not include Resource or Archival Object data elements marked as "Internal Only." 

REQ-2:
The component level records shall include relevant, inherited data from superior hierarchical levels of the finding aid. All content at the top-most level of description (i.e., Resource) will inherit to the next lower level(s) (i.e., Archival Object), unless that next lower level component has content for that element (e.g., if a scope/content note is included at the collection level, but does not appear in the nested series level description, then its value will be inherited to that series level). 

REQ-2.1:
Values for some fields will not inherit to the next lower level(s), including:

· Custodial History

· Acquisition Information

· Appraisal

· Accruals

· Separated Materials

· Related Materials

· Arrangement

· Bibliography

· File Plan

· Processing Information

REQ-2.2:
Values for some additional fields will not inherit to the file or item level(s), including:

· Creators

· Scope/content notes

· Access Points
REQ-2.3:
This feature will be configurable allowing the repository to turn the functionality on or off.

3.5 MODS Response

3.5.1
Description and Priority

In order to allow aggregation of MODS records, the OAI-PMH interface must return results in this format. Provision of MODS responses is a low priority.
3.5.2
Stimulus/Response Sequences

When a harvester sends a request with a metadataPrefix value of "oai_mods", the system will return component-level responses for Resource and Resource Component (i.e., Collection and Archival Object) records.
3.5.3
Functional Requirements

REQ-1:
The system shall provide an MODS response for Resource and Resource Component records.

REQ-1.1:
Elements from the Resource and Archival Object (i.e., component) levels shall be mapped to the following MODS elements:

	Repository Name
	<location>/<physicalLocation>

	Identifier (including Instance Numbering) 
	<identifier>

	Creator
	<name>/<namePart>

	Title
	<titleInfo>/<title>

	Date
	<originInfo>/<dateCreated>

	Extent
	<physicalDescription>/<extent>

	Dimensions
	<physicalDescription>/<extent>

	Abstract
	<abstract>

	Language
	<language>/<languageTerm>

	Biographical History
	<note type="biographical">

	Scope/content Note
	<abstract>

	Other Descriptive Data
	<note>

	Arrangement
	<note type="organization">

	Alternative Format Available
	<note type="additional form">

	Access Restrictions
	<accessCondition type="restrictionOnAccess">

	Use Restrictions
	<accessCondition type="useAndReproduction">

	Accruals
	<note type="accrual method">

	Acquisition Information
	<note type="acquisition">

	Appraisal
	<note type="action">

	Bibliography
	<note type="citation">

	Custodial History
	<note type="ownership">

	Existence and Location of Originals
	<note type="originallocation">

	File Plan
	<note type="fileplan">

	Other Finding Aid
	<note type="otherfindingaid">

	Physical Tech.
	<note type="system details">

	Preferred Citation
	<note type="preferredcitation">

	Processing Information
	<note type="action">

	Related Materials
	<note type="relatedmaterial">

	Separated Materials
	<note type="separatedmaterial">

	Subjects (Topics)
	<subject>/<topic>

	Subjects (Persons)
	<subject>/<name type="personal">/<namePart>

	Subjects (Corporate bodies>
	<subjects>/<name type="corporate">

	Subjects (Families)
	<subject>/<name type="personal">/<namePart>

	Geographic Names
	<subject>/<geographic>

	Genre/form Terms
	<subject>/<genre>

	Functions
	subject

	Occupation
	subject


REQ-1.2:
Mixed content shall be removed from MODS field output in the OAI-PMH response (e.g., a scope note mapped to a MODS description field would not include <p>, <abbr>, <address>, <archref>, <bibref>, <blockquote>, <chronlist>, <corpname>, <date>, <emph>, <expan>, <extptr>, <extref>, <famname>, <function>, <genreform>, <geogname>, <lb>, <linkgrp>, <list>, <name>, <note>, <num>, <occupation>, <origination>, <persname>, <ptr>, <ref>, <repository>, <subject>, <table>, <title>, <unitdate>, <unittitle>).

REQ-1.3:
Responses shall not include Resource or Archival Object data elements marked as "Internal Only."

REQ-2:
The component level records shall include relevant, inherited data from superior hierarchical levels of the finding aid. All content at the top-most level of description (i.e., Resource) will inherit to the next lower level(s) (i.e., Archival Object), unless that next lower level component has content for that element (e.g., if a scope/content note is included at the collection level, but does not appear in the nested series level description, then its value will be inherited to that series level). 

REQ-2.1:
Values for some fields will not inherit to the next lower level(s), including:

· Custodial History

· Acquisition Information

· Appraisal

· Accruals

· Separated Materials

· Related Materials

· Arrangement

· Bibliography

· File Plan

· Processing Information

REQ-2.2:
Values for some additional fields will not inherit to the file or item level(s), including:

· Creators

· Scope/content notes

· Access Points
REQ-2.3:
This feature will be configurable allowing the repository to turn the functionality on or off.

3.6 MARC Response

3.6.1
Description and Priority

In order to allow aggregation of MARC records, the OAI-PMH interface must return results in this format. Provision of MARC responses is a low priority.
3.6.2
Stimulus/Response Sequences

When a harvester sends a request with a metadataPrefix value of "oai_marc", the system will return component-level responses for Resource and Resource Component (i.e., Collection and Archival Object) records.
3.6.3
Functional Requirements

REQ-1:
The system shall provide an MARC response for Resource and Resource Component records.

REQ-1.1:
Elements from the Resource and Archival Object (i.e., component) levels shall be mapped to the following MARC elements:

	Repository Name
	<datafield tag="852" ind1=" " ind2=" ">/<subfield code="a">

	Identifier (including Instance Numbering) 
	<datafield tag="090" ind1=" " ind2=" ">/<subfield code="a">

	Repository Identifier
	<datafield tag="040" ind1=" " ind2=" ">/<subfield code="a">

	Creator (Person)
	<datafield tag="100" ind1="1" ind2=" ">/<subfield code="a">, <datafield tag="700" ind1="1" ind2=" ">/<subfield code="a"> {Coding may vary based on fields in agent record}

	Creator (Corporate body)
	<datafield tag="110" ind1="2" ind2=" ">/<subfield code="a">, <datafield tag="710" ind1="2" ind2=" ">/<subfield code="a"> {Coding may vary based on fields in agent record}

	Creator (Family)
	<datafield tag="100" ind1="3" ind2=" ">/<subfield code="a">, <datafield tag="700" ind1="3" ind2=" ">/<subfield code="a"> {Coding may vary based on fields in agent record}

	Title
	<datafield tag="245" ind1="1" ind2="0">/<subfield code="a">

	Date
	<datafield tag="264" ind1=" " ind2="0">/<subfield code="c">

	Extent
	<datafield tag="300" ind1=" " ind2=" ">/<subfield code="a">

	Language
	<datafield tag="546" ind1=" " ind2=" ">/<subfield code="a">

	Biographical History
	<datafield tag="545" ind1=" " ind2=" ">/<subfield code="a">

	Scope/content Note
	<datafield tag="520" ind1="2" ind2=" ">/<subfield code="a">

	Other Descriptive Data
	<datafield tag="500" ind1=" " ind2=" ">/<subfield code="a">

	Arrangement
	<datafield tag="351" ind1=" " ind2=" ">/<subfield code="a">

	Technical Access
	<datafield tag="538" ind1=" " ind2=" ">/<subfield code="a">

	Alternative Format Available
	<datafield tag="530" ind1=" " ind2=" ">/<subfield code="a">

	Access Restrictions
	<datafield tag="506" ind1=" " ind2=" ">/<subfield code="a">

	Use Restrictions
	<datafield tag="540" ind1=" " ind2=" ">/<subfield code="a">

	Related Materials
	<datafield tag="544" ind1=" " ind2=" ">/<subfield code="a">

	Processing Information
	<datafield tag="583" ind1=" " ind2=" ">/<subfield code="a">

	Subjects (Topics)
	<datafield tag="650" ind1=" " ind2="0">/<subfield code="a"> {Coding may vary based on source of term}

	Subjects (Person)
	<datafield tag="600" ind1="1" ind2="0">/<subfield code="a"> {Coding may vary based on fields in agent record}

	Subjects (Corporate bodies)
	<datafield tag="610" ind1="2" ind2="0">/<subfield code="a"> {Coding may vary based on fields in agent record}

	Subjects (Families)
	<datafield tag="600" ind1="3" ind2="0">/<subfield code="a"> {Coding may vary based on fields in agent record}

	Geographic Names
	<datafield tag="651" ind1=" " ind2="0">/<subfield code="a"> {Coding may vary based on source of term}

	Genre/form Terms
	<datafield tag="655" ind1=" " ind2="0">/<subfield code="a"> {Coding may vary based on source of term}

	Functions
	<datafield tag="657" ind1=" " ind2="0">/<subfield code="a"> {Coding may vary based on source of term}

	Occupation
	<datafield tag="656" ind1=" " ind2="0">/<subfield code="a"> {Coding may vary based on source of term}


REQ-1.2:
Mixed content shall be removed from MARC field output in the OAI-PMH response (e.g., a scope note mapped to a MARC description field would not include <p>, <abbr>, <address>, <archref>, <bibref>, <blockquote>, <chronlist>, <corpname>, <date>, <emph>, <expan>, <extptr>, <extref>, <famname>, <function>, <genreform>, <geogname>, <lb>, <linkgrp>, <list>, <name>, <note>, <num>, <occupation>, <origination>, <persname>, <ptr>, <ref>, <repository>, <subject>, <table>, <title>, <unitdate>, <unittitle>).

REQ-1.3:
Responses shall not include Resource or Archival Object data elements marked as "Internal Only."

REQ-2:
The component level records shall include relevant, inherited data from superior hierarchical levels of the finding aid. All content at the top-most level of description (i.e., Resource) will inherit to the next lower level(s) (i.e., Archival Object), unless that next lower level component has content for that element (e.g., if a scope/content note is included at the collection level, but does not appear in the nested series level description, then its value will be inherited to that series level). 

REQ-2.1:
Values for some fields will not inherit to the next lower level(s), including:

· Custodial History

· Acquisition Information

· Appraisal

· Accruals

· Separated Materials

· Related Materials

· Arrangement

· Bibliography

· File Plan

· Processing Information

REQ-2.2:
Values for some additional fields will not inherit to the file or item level(s), including:

· Creators

· Scope/content notes

· Access Points
REQ-2.3:
This feature will be configurable allowing the repository to turn the functionality on or off.

4. External Interface Requirements

4.1 User Interfaces

Users will access the system primarily through direct HTTP requests to the OAI-PMH interface. General requests may also be available through a Web page with set links (e.g., identify, listMetadataFormats, listSets, listIdentifiers, and listRecord). Web pages will be designed based on the AS design guide.
4.2 Communications Interfaces

All requests and responses will be made via HTTP. Data will not be encrypted. 
5. Other Nonfunctional Requirements

5.1 Performance Requirements

Performance of the OAI-PMH interface should not impact other concurrent users of the AS product.
5.2 Security Requirements

Since OAI-PMH harvesting is aimed at providing results for a broad range of data providers, responses shall not include the content of any data elements marked as "Internal Only." No authentication or other restrictions are made on harvesters. 
Appendix A: Issues List

< This is a dynamic list of the open requirements issues that remain to be resolved, including TBDs, pending decisions, information that is needed, conflicts awaiting resolution, and the like.>
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