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Abstract

This presentation will give an historic overview of the US Digital Libraries Initiative (DLI) and highlight
current project activities. The first part of the talk will note developments, technological and social,
which have helped create a modest global information infrastructure over the past decade and speculate
on future directions. The effects of these developments on social, institutional and scientific practices

will also be noted. The second part of the talk will discuss individual DLI project activities.
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Introduction

Since the announcement of “Research on Digital Libraries Initiative” in 1994, research and technology
integration efforts in this area have proliferated. The label “digital libraries” has become a powerful
metaphor; one that has inspired innovative thinking about environments in which people use geograph-
ically distributed information, computing and communications systems. Over the same period, the
definition of “digital libraries” has continued to evolve, technologies have advanced, and creation of

digital content has multiplied dramatically.

A future in which vast amounts of digital information will be easily accessible to large segments of
the world’s population is seemingly within reach. The pace of technological innovation and the rapid
emergence of powerful, new information infrastructure components has altered the way individuals, com-
munities of all sizes, and institution’s perceive and conduct their day-to-day affairs. We are experiencing
a time of dramatic and far-reaching change, with implications that we are unable to predict, or even

imagine. Past experience offers little to assist us n anticipating the future.

While we do not yet have a full understanding of the causes of the rapid transition toward a global

information environment, certain factors can be credited with great certainty. Among them are:

e The continuing development of commodity high performance hardware and software which is trans-
forming the availability, capabilities, and cost of computing and network access for many people.
This has led to low cost, powerful computing devices connected to a high bandwidth global network

infrastructure.



e The spread of the Internet hosts and connections worldwide, and the nearly universal adoption of
the World Wide Web (WWW) as a primary access framework. This has led to large segments of
society valuing and information environments that allow individuals to contribute and the world
to share information of all types. (The WWW| even with its primitive capabilities as compared to
the environments that exist in some organizations, is still the primary source of reference materials

for many users throughout the world.)

e Dramatic advances in the means to create new digital content and to convert information of all

types originally recorded on other mediums into digital form

s Growing consensus on common approaches, frameworks, formats, protocols, etc., to describe and
structure information created by different people in vastly different circumstances, in order to

achieve interoperability between the systems that operate on the information.

Although the results of our current efforts may not be fully known or appreciated for decades, we will
be judged by those who use the things we build now, on how quickly we perceived and took advantage
of opportunities presented, how wisely we selected between alternative paths, and most of all, whether
we allowed local and parochial interests to interfere with creation of resources for the common, global,

social good.

Digital libraries are meant to provide intellectual access to large, geographically distributed stores of
information of all types. This implies incorporating semantic capabilities into information environments
which significantly advance access beyond electronic access to raw data - the bits. Digital libraries
research is concerned with developing concepts, technologies and tools to gain access to the fuller knowl-
edge and meaning contained in digital collections. As examples, for users this means intelligent search,
retrieval and presentation tools and interfaces; for content and collections providers this means new in-
formation types, structures, document encoding and metadata for enhancing context; for system builders
this means designing hardware and software systems capable of interpreting users’ requests, federating
collections and selecting from a vast multitude of possibilities to provide what is desired and needed -
not merely what is requested as bounded by a particular users knowledge and imagination. A primary
challenge for funding agencies is to discern a reasonable balance between resources directed to content
structure and markup (metadata) at the early stages of creating digital libraries or basic research aimed

at building more intelligent software to compensate for lack of this later on.

A major goal of DLI-Phase 2 is to foster advances with the potential of measurable impact on research,
education and commerce in an increasingly complex global environment. The current state of the world’s
store of digital content is one of explosively increasing amounts of information created by many people or
data gathering instruments, in many forms, stored in many formats on millions of systems located around
the world, increasingly interconnected via electronic networks. Different pieces of this elaborate complex
are managed by different individuals and organizations, embracing different values and principles, and

speaking different languages.

Digital libraries are designed to enable more people to better create and use vast amounts of distributed
information in relatively uncontrolled, dynamic, open environments. In such a rapidly evolving envi-
ronment, traditional roles and distinctions between content creators, providers and consumers become
blurred, breakdown and even reverse. Because digital libraries are dynamic and widespread, with con-
tent, content organization, content location, delivery systems and users changing frequently and instan-

taneously, they require new thinking and models for information management, access, use, and long-term



archiving and preservation. Experience has shown that digital technologies are pushed by application to
new domains - both scientific and non-scientific. Involvement in new subject areas informs technology
research. Of particular note in the DLI - Phase 2 program are interdisciplinary efforts in the natural

sciences, humanities and cultural heritage applications areas.

International cooperation and collaboration is key to attaining the goals outlined above. Global coordi-
nation in the way digital libraries are developed and used is essential to accessing globally distributed,
multilingual information and enabling users to easily access digital collections, regardless of location,
language or formats, for research, education and commerce and other purposes. Only through joint
international research and application efforts can world-wide systems for accessing information sources

on the internet be realized.

The development of a global information environment requires international cooperation and collabo-
ration in many domains. At the Jowest level, it requires joint work and agreement on inieroperable
technologies to enable creation and common use of many kinds of information. It requires joint work and
collaboration on content development to help create and make available on the internet useful and usable
information of cultural, social and scientific value. It requires joint work on the development of standards
for ensuring consistency and long-term sustainabilty of resources which are geographically distributed
and independently administered. It requires joint work and collaboration on protecting iniellectual prop-

erties in an open, fluid, global marketplace.

The Digital Libraries Initiative - Phase 2 is committed to increasing international collaboration in these
areas. The following WWW addresses point to the program announcements, sponsored projects, and
activitics which have been funded to date.  We look forward to a continually expanding program of
support for joint international activities.

http://www.dli2.nsf.gov/
http://www.dli2.nsf.gov/intl.html
http://www.dli2.nsf.gov/projects.html
http://www.dli2.nsf.gov/intl.html
http://www.dli2.nsf.gov/workgroups.html
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A Presentation to the 18th Digital Library Workshop (DLW18) Phase 1: Program Profile
The DIGITAL LIBRARIES INITIATIVE +  Sponsored by NSF, DARPA, NASA
A USA Federal Program of Research and Applications o 19941998

* Sis university-led projects; similar project model for each

*  $24M total aver five years, ending fall 1998,

* A program of fundamental digital libraries research, testhed
building and partnerships
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DLI2 Collaboration and Partnering

Academic Projects Partners
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Lhree Dimensional Thinking of mid-90s...
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~Interqction and Collaboration

Changing Scales and Contexts of

Information technology is pushed by research
- and applications in other disciplines.

Computer Science is stressed by and enlivened by
engagement in new topical problem areas.
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International Digital Libraries
Collaborative Research Program

Making Global Digital Libraries Infrastructure Means w

T

¢ ~30 countries

Activities
® ~30 small awards
+ Formal Programs with UK/AJSC, Germany/DFG, EU/EC

uLwig

Merging intellectual perspectives

Dealing with heterogeneity at many levels
Achieving interoperability at many levels
Integrating information technologies

Building large collections of great diversity
Supporting functions beyond search and query
New conceptualizations of the future (imagination)
Global participation

Economic and IP models for new information use
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DpLWIg




Building Large-Scede Operational Systems

Making Digital Libraries Infrastructure Requires
Dealing with heterogeneity at Muny Levels*

b

§

Our understanding of the impacts of digital libraries on
social institutions and practices is limited because we
do not yet have large-scale systems being heavily uscd
to observe and analyzc.

The reflexive behaviors of systems, supporting
infrastructures and user populations become apparent
when millions of peoplc usc digital librarics. not
thousands.

DLW

PM: Protocoi Machine

Processing Service

* objects. collections, services, platforms....

[MAL)

Making Digital Libraries Infrastructure Requires
Merging Intellectual Perspectives

‘Traditional Libraries Stress:

Decentralization (geographic,
administrative)

Centralization, Standards

Physical objects & standard genres
Digital ohjects, old and new genres

Contemperary Technological

Service Capubilities (c.g. WWW) Stress:
Sclection, Organization, Structurc for Flexibility, Openness
Access Rapid Evolution
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Design Considerations for
Digital Libraries & Beyond
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Muaking Digitat Libraries Infrastructure Reguires
Application of Integrated Technologies
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Muking Digital Libraries Infrastructurc Requires Building
Large Collections of Diverse Information
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Supporting More than Query
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Muaking Digital Librarics Infiaseructiure Requires Now

Conceptaalizations of the Future (imagination) @ Bavie Represontarions Of Mavic & ladie
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Example of a Large Data Object: Michelangelo’s David

Mudtfilingnal information Access (ML) Spseems

Laser scanming, digitization and
computational rendering of
Michelangda's David

The scanning gantey 1s 7 5 meters lugh

AR0 dividually mmed seans were performed
The resulting 3D raw data set exceeds 250GB.
The digital model, sccusate to 25mm,
contains 2 billion polygons and 7 thousand
colorimages. laser scannung, digitization and
computational rendenng of Michelangelo's
David

Duvid's lefleye

By Projersor Marc Levay of Stanford Unversity pLWIE

capabilities of a successful Multlilingual
Information Access (MLIA) system

+ Accept a query in any language
* Return relevant documents in any language
+ Present the gist or summary to users in any language

Summary Report of the NSF-EU Warking Graups Brussels, Cctober 12 1998

Resource Discovery

Goals for the Future

Long-Term Challenges

*Formal characterization of user behaviors, roles, and
expectations

*Examination of organizational models of federated
information spaces and their impact on distributed
resource discovery techniques

*Investigation of new document models (active, distributed,
compound, cte.) and their impact on rescarch discovery
*Development of integrity , reliability, and consistency
models in decentralized distributed environment

Summary Report of the NSF-EU Working Groups Brussels, October 12, 1898

Gather information and build collections
(to better use what we have and discover what is missing...)

Create new global communities
(to communicate and collaborate)

Malie tec hnology disappear
(from eur awareness and experience)

For More Information:

Digital Libraries Initiative Homepage

http://www.dli2.nsf.gov/

the definition of “digital library” continues
to evolve...

Internet accessible digital objects
(representing text, data, documents, images,
sound, video, agents, databases,
middleware...) with sufficient identity,
structure and contextual information to
allow creating coherent collections on
demand to service the needs of diverse user
communities (query. analysis,
communication, collaboration, ...)

§ Griffin May 2000
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