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Object Reuse and Exchange: Timeline

• Deliverables: http://www.openarchives.org/ore/toc
o ORE Specifications alpha 0.1 (12/2007)
o ORE Specifications alpha 0.2 (03/2008)
o ORE Specifications alpha 0.3 (04/2008; today)
o ORE Specifications beta (mid 05/2008)
o ORE Specification 1.0 (09/2008)

• Experiments to obtain feedback for specifications
o 02/2008-08/2008

• Meetings:
o March 3rd 2008, John Hopkins University: USA ORE Open Meeting

- 130 participants
o April 4th 2008, University of Southampton: European ORE Open Meeting

- 200+ participants
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Object Reuse and Exchange: Documents

http://www.openarchives.org/ore/toc
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OAI Object Reuse and Exchange

Subject: Aggregations of Web resources

Approach: Publish Resource Maps to the Web that
Instantiate, Describe, and Identify Aggregations
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Instantiate, Describe, and Identify Aggregations
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Aggregations

It used to be that all information that was to be
conveyed could be provided in a single
container.

Babylonian Astronomical Catalogue
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Aggregations

It used to be that all information that was to be
conveyed could be provided in a single
container.

text data1857 Astrophysics paper
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Aggregations

In scholarly communication that didn’t last very
long.

Photo plate kept separate from text
(digitized version of original plate shown)

text

1890 Astrophysics paper



Herbert Van de Sompel: OAI Object Reuse & Exchange
UKSG 2008, Torquay, UK

7-9 April 2008 

Hubble optical observation
Baltimore, MD

Basic object information
Strasbourg, France

Aggregations

And in digital scholarly communication, the
single container concept is obsolete.

text

2006 Astrophysics paper

X-MM-Newton X-ray observation
Vilspa, Spain

Chandra X-ray observation
Cambridge, MA

A1795
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Aggregations!

http://arxiv.org/abs/astro-ph/0611775

Formats

Versions

Identifiers

Relationships

Splash page
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Aggregations!!

http://www.flickr.com/photos/fortphoto/sets/72157594190371016/

Flickr Set Items
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Aggregations!!!

http://www.flickr.com/photos/fortphoto/sets/72157594190371016/

Sizes
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OAI Object Reuse and Exchange: Original Vision

• Scholarly communication as a global, cross-repository workflow.
o Leverage the intrinsic value of the materials that become available in distributed

repositories.
o Value chains across repositories and applications with repository materials as their

subject.
o Make repositories active nodes in a global environment, not passive local nodes.
o Life for those materials starts in repositories; it does not end there.
o Materials from repositories must be reusable in different contexts.

doi:10.1045/september2004-vandesompel
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OAI Object Reuse and Exchange: The Reality

Subject: Aggregations of Web resources

Approach: Publish Resource Maps to the Web that
Instantiate, Describe, and Identify Aggregations

Reuse: URI of Aggregation as handle; Resource
Map as the ore for value chains
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Examples of what could be achieved (in interoperable ways)

• Grouping of search engine results according to Aggregation boundaries
instead of or in addition to listing ungrouped results.

• Grouping all citations to a paper, instead of having different citation
counts, e.g. a count for the PDF version, a count for the PS version, a
count for the splash page.

• Print all components of an Aggregation in one go.
• Provide navigation map of all components of an Aggregation .
• Group a resource and annotations pertaining to the resource.
• Submit an Aggregation to a repository (cf. SWORD).
• Preservation of an Aggregation by leveraging existing Internet

infrastructure.



Herbert Van de Sompel: OAI Object Reuse & Exchange
UKSG 2008, Torquay, UK

7-9 April 2008 

OAI Object Reuse and Exchange: A Resource-Centric Approach

• Prior efforts had the repository as the center of the interoperability
thinking:

o Including OAI-PMH
o Including initial OAI-ORE thinking cf. “Augmenting Interoperability across

Scholarly Repositories”
• This approach does not vibe well with the Web:

o The Web Architecture knows resources and URIs, not repositories
o Requires special treatment by applications that dominate the Web.

-                                   Keep dreaming!
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OAI Object Reuse and Exchange: A Resource-Centric Approach

• Fundamental shift in the chosen approach towards interoperability
• The Web Architecture as the platform for interoperability
• Resources, URIs, and representations as
     the tools of the ORE interoperability trade
• De-facto integration with existing Web
     applications
• Potential of adoption by other
     communities
• Potential of tools created by other
     communities
• ….
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From Compound Information Objects to Aggregations

Identified, bounded aggregations of related
information units that form a logical whole.

Components of a compound object may vary
according to:

o Semantic type: book, article, software,
dataset, simulation, …

o Media type: text, image, audio, video, mixed
o Media format: PDF, HTML, JPEG, MP3, …
o Network location
o Relationships: internal, external
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The Web
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An Aggregation and the Web
• Resources of an

Aggregation are distinct
URI-identified Web
resources

• Missing are:
o The boundary that

delineates the
Aggregation in the
Web

o An identity (URI) for
the Aggregation
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Publish a Resource Map to the Web
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The Resource Map Identifies and Describes the Aggregation
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The Resource Map and the Aggregation integrate into the Web
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Your point of entry to the ORE world
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ORE Data Model
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Abstract Data Model: Why and What?

• Separation of concerns
o Design
o Implementation

• Provide basis for future implementations
o Technology of the web (e.g. HTTP) will change over

time
o Other implementations are possible
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Requirements of the Model

• Aggregations
o Both simple hierarchical and inter/intra related
o Identification via URI
o Metadata

• Resource Maps
o Description of aggregations via a set of assertions
o Identification via URI – independent of aggregation
o Metadata

• Conformance to web architecture and RDF Semantics
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W3C Web Architecture

Resource

URI
Representation 2

Represents

Representation 1

Represents

Identifies

Content Negotiation

So, the tools we have to solve
the problem are:

• Resource
• URI
• Representation
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It starts with some resources that belong together

This resource has URI AR-1 PDF

The resources have a representation

HTTP GET

HTTP GET

HTTP GET

HTML

LaTex
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Aggregation: a Set of Resources

This resource is an Aggregation

This resource is an Aggregated Resource
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Describe this Aggregation: Resource Map

This resource is a Resource Map. It makes the assertions.

Resource
Map

Document
The resource has a representation

HTTP GET
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The Resource Map can assert more

About the Resource Map:
• creator
• modification datetime
• creation datetime
• rights

The resource ReM-1 is a
Resource Map
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The Resource Map can assert more

The resource A-1 is a
journal article

Identifiers of
resources similar to
the Aggregation

The resource A-1 isPartOf
the resource A

ore:similarTo
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The Resource Map can assert more

The resource AR-2
hasFormat the resource AR-3

The resource AR-3 is
Text

The resource AR-1
references resource B
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So, the Resource Map can assert a lot …
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But minimally it asserts this …
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Relationship between Aggregation and Resource Map

• An Aggregation is a Resource with a URI
• A Resource Map is a Resource with a URI
• Each Resource Map asserts (identifies) and describes one

Aggregation
• Each Resource MUST have one serialization

(representation)
• Each Aggregation MAY be asserted and described by

multiple Resource Maps
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Serializations of the ORE Model

RDF/XMLAtom

Serialization Serialization

GRDDL Transformation

RDFa

splash
page

Serialization
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Atom Feeds

• Attempt to rationalize RSS 1.x, 2.x divergence
• Extensible model
• Adopted by Google, Microsoft, …
• IETF FRC 4287

o http://www.ietf.org/rfc/rfc4287
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Structure of Atom Feed
• Feed

o ID
o Author
o Link
o Title
o Updated
o *
o Entry

- ID
- Updated
- Link
- Summary
- Content
- *

o Entry
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Simple Atom Feed

<?xml version="1.0" encoding="utf-8"?>
<feed xmlns="http://www.w3.org/2005/Atom">

 <title>Dan’s Blog</title>
 <link rel=“self” href="http://netzooid.com/blog/"/>
 <updated>2007-11-07T18:30:02Z</updated>
 <author>
   <name>Dan Diephouse</name>
 </author>
 <id>urn:uuid:60a76c80-d399-11d9-b91C-0003939e0af6</id>

 <entry>
   <title>Building services with AtomPub</title>
   <link href="http://netzooid.com/blog/atompub_services"/>
   <id>urn:uuid:1225c695-cfb8-4ebb-aaaa-80da344efa6a</id>
   <updated>2007-11-07T18:30:02Z</updated>
   <content>
     … (you must have content or a summary)
   </content>
 </entry>

</feed>

Feed

Feed
Metadata

Entry

Entry
Metadata
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Simple Atom Feed

<?xml version="1.0" encoding="utf-8"?>
<feed xmlns="http://www.w3.org/2005/Atom">

 <title>Dan’s Blog</title>
 <link rel=“self” href="http://netzooid.com/blog/"/>
 <updated>2007-11-07T18:30:02Z</updated>
 <author>
   <name>Dan Diephouse</name>
 </author>
 <id>urn:uuid:60a76c80-d399-11d9-b91C-0003939e0af6</id>

 <entry>
   <title>Building services with AtomPub</title>
   <link href="http://netzooid.com/blog/atompub_services"/>
   <id>urn:uuid:1225c695-cfb8-4ebb-aaaa-80da344efa6a</id>
   <updated>2007-11-07T18:30:02Z</updated>
   <content>
     … (you must have content or a summary)
   </content>
 </entry>

</feed>

Feed
Document

URL

Feed id
(URI)

Entry id
(URI)

Link
altenate
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Atom Serialization Goals

• Result must be valid Atom
• Use as many Atom constructs as possible

o Don’t rely on extensions
o Don’t distort semantics

• Rely on RDF/XML when necessary
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Feed

Feed id
(URI)

Feed
Document

URL

Mapping ORE Model to Atom

Entry Link
alternate

Feed
Document

Entry Link
alternate

Entry Link
alternate
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Mapping ORE Model to Atom

ORE Atom
Aggregation Feed

URI-A Feed <id>
URI-R <link href=“URI” rel=“self”>
ore:similarTo <link href=“URI” rel=“related”>
Aggregation Properties/Metadata Feed metadata (with exceptions)

Aggregated Resource Entry
URI-AR <link href=“URI” rel=“alternate”>
Aggregated Resource
Properties/Metadata

Entry metadata (with exceptions)
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Atom-based Aggregation

URI-A

URI-R

This is an
aggregation
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Adding Aggregated Resources

URI-
AR
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Looking to the future with Atom

• Atom Publishing Protocol
• SWORD
• Microsoft/Google APIs
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Resource Map Discovery
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Resource Map Discovery

• Batch Discovery
o OAI-PMH
o SiteMaps
o Feeds (RSS, Atom)

• Discovery via HTML pages
• Discovery via HTTP LINK Headers
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Aggregation & Resource Map: HTTP Implementation

This resource has an HTTP URI This resource has an HTTP URI
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Experiments

• Early experimentation started, e.g.:
o UIUC: representation independent annotation
o U of Liverpool & HP Labs: JSTOR objects
o Cambridge U: Chemistry Thesis
o U of Queensland: Dekstop-based publishing tool for

compound scientific objects
o Caltech: Astrophysics Portofolios for time-critical

automated decisions
o Netherlands: Building block in national infrastructure

o See slides from ORE Open Meetings on ORE web site
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Experiments: LANL team

• Citation without citation manager

• Compound object archive prototype

http://www.ctwatch.org/quarterly/artic
les/2007/08/interoperability-for-the-
discovery-use-and-re-use-of-units-of-
scholarly-communication/


