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Advances in Technology

Methods of communication and distribution no 
longer restricted to formal publishing enterprises

In some disciplines Online Discussion Lists are the 
primary method of exchanging ideas

Author websites, Departmental websites
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Experimentation within Disciplines

Preprint archives
“arXiv” - physics, mathematics, computer 
science, & quantitative biology

E-journals launched independently of 
publishers
New journal formats - interactive features
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Variety of digital research and 
educational materials

Bio-medical images produced by 
instruments
Acoustical soundings of the ocean floor
Video simulations of physical phenomena
Computer programs
Statistical data sets
Geo-spatial data sets
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Purpose of Scholarly Communication

Build archive for future generations of scholars
Responsibility to maintain archive

Publishers, Scholarly Societies, Libraries?

Obligation to share with other researchers
Recent reports from funding agencies in the U.S. 
(NIH) and U.K. (House of Commons Scientific 
Technology Committee) have proposed requirements 
to make publicly funded research data openly 
accessible
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Libraries Can no Longer 
Guarantee Access to E-journals

Access limited by license agreement
Who
Length of contract

Means to access content (system) is 
controlled by publishers
Publishers may stop service, go out of 
business
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Economics of Scholarly 
Communication

Increased awareness due to rising costs
Library organizations supporting alternative 
models (SPARC)
Academic authors increasingly aware of power 
to promote change

Role in the publication process (editorial work, peer review)
Copyright – no longer automatic transfer of all rights to 
publishers

Open access movement – some success
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DSpace Conceived to Address Problems

Enables libraries to take active role in 
distributing & preserving work produced 
by their institutions

Architecture designed to serve needs of a 
multidisciplinary organization
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Institutional Repositories

Institutionally-based
Scholarly material in digital formats
Cumulative and perpetual
Open and interoperable
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Possible Content

Preprints, eprints
Published books, 
articles
Technical Reports
Working Papers
Conference Papers
E-theses
Images (visual, 
scientific, etc.)

Audio/Video files
Datasets

(statistical, geospatial, scientific)

Databases
Websites
Learning Objects
Digitized library 
collections
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DSPACE
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DSpace is…

An open source digital asset management system

A technology platform for Institutional Repositories

A federation of digital repositories across multiple 
academic research institutions

A production service of MIT Libraries to its local 
research community
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DSpace

Captures
Digital research material in any formats directly from 
creators 

Describes
Descriptive, technical, rights metadata
Assigns persistent identifiers

Distributes
Searches metadata
Delivers via Web, with necessary access control

Preserves
Large-scale, stable, managed long-term storage
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DESIGN
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Open Archive Information System 
(OAIS) Reference Model
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Information Model
Communities & Sub-communities

Research units of the organization
Accommodate different policies

Collections
Arbitrary groupings of items
Different workflow options for submission

Items
Logical units of content 
Receive persistent identifiers

Bitstreams
Individual digital files
Receive preservation treatment
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DSpace
Open source dynamic digital repository

Visual Explanations by Dynamic Diagrams



Margret Branschofsky    dspace.orgDSpace: Planning & Design of an Institutional Repository



Margret Branschofsky    dspace.orgDSpace: Planning & Design of an Institutional Repository



Margret Branschofsky    dspace.orgDSpace: Planning & Design of an Institutional Repository



Margret Branschofsky    dspace.orgDSpace: Planning & Design of an Institutional Repository

TECHNOLOGY
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Open Source Software
Code available to all, free of charge

Download from SourceForge.net
Over 100 academic institutions using/testing DSpace

No formal support from HP or MIT
Helpful discussion list – dspace-tech.mit.edu

Shared responsibility for software enhancement 
and evolution
Safety in numbers (e.g. large community of 
adopters with vested interest)
Governance structure in development
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Standards-based

Standards Compliant
OpenURL
OAI-PMH
Z39.50 and SRW
CNRI Handles – persistent identifiers
X.509 digital certificates for access control
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Open Software

Java (hardware and OS platform 
independent)
Apache, Thomcat
PostgresQL database manager
Lucene search engine
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CHALLENGES
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Challenges

Faculty Acceptance
Policies
Sustainability
Digital Preservation
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Faculty Acceptance
Build trust by adding value

Google indexing, preservation

Accept variety of content
preprints and publications, digital research material, 
educational material

Respect discipline differences
access control, review process, copyright and IP attitudes

Develop institutional support
broad advocacy, mission relevance
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Institutional Repositories
unlike traditional libraries

Not necessarily “published” material
Institutionally-based selection criteria
Shared selection, processing responsibility
Shared curatorial control
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Institutional Repositories
unlike traditional archives

Acquisition at point of creation
Shared selection, processing responsibility
Shared curatorial control
Includes non-document material
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Policy Definition

New services need new policies

Institutional
Intellectual property, privacy
Ownership of theses, research articles, teaching 
material, etc.

Library
Collections, e.g. student work? teaching material?
Access, e.g. restrictions? fees?
Use of Creative Commons licenses
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Sustainability

Startup funded with grant money
Business plan for MIT

Built operating cost models
Developed revenue options

Unique to every organization
Tied to service model, local resources
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DIGITAL
PRESERVATION
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Digital Preservation

Repositories don’t “do” preservation
Preservation operations are defined by

Digital collections in hand
Cost/benefit tradeoffs
Local policy
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Digital Preservation

MIT Philosophy
Lots of digital material is already lost
Most digital material is at risk
Preserving bits better than nothing 
Capture as much information as possible 
Evaluate cost/benefit tradeoffs over time
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Digital Preservation

Supported
Provides for future content usability
Migration for texts, images, audio, etc.
Emulation for software, multimedia, etc.

Unsupported
Bit preservation at minimum
Migration when possible

e.g. commercial conversion services
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Digital Preservation

MIT Policy
Supported formats

e.g. TIFF, SGML/XML, PDF

Known/unsupported formats
e.g. Microsoft Word, PowerPoint (common)
e.g. Lotus 1-2-3, Visicalc, WordStar (less common)

Unknown/unsupported
Highly complex and rare formats
e.g. one-of-a-kind software programs
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Digital Preservation

Emerging international preservation infrastructure, 
e.g.

Global Digital Format Registry
UK Digital Curation Centre
UK National Archives PRONOM
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Conclusion

Digital Libraries require stable infrastructure
Commercial products are expensive, 
functionally lacking
Open source software has great potential, 
presents challenges for our community
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DSpace in Spanish

Universidad de Navarra, Spain

dspace.unav.es
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More Information

dspace.org

dspace.mit.edu
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