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Environmental Scan ! where our customers live

" Dawn of technology enabled social tools
New ways to connect and collaborate

" Rise of eResearch, digital humanities, eScience

     New ways to work: digital scholarship, eResearch

" Collective problems require collection action, which
requires a shared vision

Concept of ‘cloud collaboration’

Leadership imperatives
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Context: Changing User Expectations

" Changing user expectations

# 70 percent of Emory students own iPods

# Another 20 percent have other portable devices

 = mini digital libraries

#A pattern: open access, open science, open source,
open data…

#Connectivity, collaboration, social networking

" Blogging, Podcasting and Vodcasting

““The future ainThe future ain’’t what it used to bet what it used to be”” -- Yogi Berra -- Yogi Berra
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From Sharing to Cooperation to Collective Action

As transistors led to computers and fundamental
societal changes, so will

social media and Web 2.0 / 3.0

#Online social networks enable collaborative groups
to form regardless of geography —groups larger,
more distributed than at any other time in history
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Group Activities Enabled by Social Media

Three levels:

1. Sharing via social tools: del.icio.us, Flickr, Slideshare

# After 9/11, a Middle Eastern history prof’s blog became a
resource for reporters covering battles in Afghanistan & Iraq

2. Collaboration -  e.g., using Linux or Wikipedia

3. Collective action - groups form to pursue a larger
purpose and use social tools, ranging from Google or
Yahoo! groups to free online social networks (Ning)
to share news and tips, recruit others, support each
other and remain unified.

See: Clay Shirky - Here Comes Everybody



Rick Luce, CIC, 5/12/08 

Evolving Science and the Emergence of eScience

" Thousand years ago:
Empirical science - experimentation describing
natural phenomena

" Today:
Data exploration / data science - synthesizing
theory, experimentation and computation with
advanced data management and statistics ! new
algorithms

" Last few decades:
Computational science - simulating complex
phenomena

"Last few hundred years:
Theoretical science using models, generalizations
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Changing Nature of Research in Science

Instead of spending six months doing an experiment which you

can then understand in an afternoon when you're done, you

can do an experiment in an afternoon and it takes you six

months to figure out what you've got
Chronicle: Learning to Swim in the Rising Tide of Scientific Data - 6/29/01

eScience is characterized as computationally intense

science employing grid computing technology to analyze

very large data collections - John Taylor
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Open Access to Scientific Research

Access to scientific research is an obligation of the scientific

community, both for the advancement of science as well as

the responsibility to account for public investments

New requirements arise to support eScience –

" Enabled by cyberinfrastructure, used to create new knowledge, we can

see new approaches to scientific discovery linked together in a global

network with far greater interactivity and broader collaboration*

" Such collaboratories, grid or virtual science communities, etc., are

dependent upon open access for the creation, dissemination and

preservation of knowledge*

*Atkins NSF report: Revolutionizing Science and Engineering through

Cyberinfrastructure
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Open Science Grid: links storage and computing resources at
more than 30 sites across the USA
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Looking Ahead: Perspective from Science

Science is changing the process of how we know things - and
the foundation of our culture and knowledge

$ Hypothesis search and deep real time simulations drive data
collection and information manipulation

  Distributed instrumentation and experiments will yield smart-
mob, hive mind science operating fast, cheap, and out of control

$ Triple blind experiments emerge through massive non-invasive
statistical data. No one realizes experiment is going on till much
later…

$ Negative results have positive value

# see: Journal of Negative Results in Biomedicine
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Emerging new ways of knowing in science

" Evolutionary search: combinatorial exploration of variations derived
from the best of a previous generation of good results. Best results are
mutated and bred for better results

" Multiple Hypothesis Matrix: matrix of many scenarios are proposed
and managed simultaneously

" Adaptive Real Time Experiments: real time result evaluation and
modification of large scale experiments. Analysis happens in parallel with
collection and design of the test is shifted on the fly

" Wiki-science: experiments involving thousands of investigators
collaborating on a ‘paper’ which is ongoing and never finished

# Tools for tracking credit and contributions are vital

" Zillionics: ubiquitous always-on sensors in bodies and environments

" Intelligent bio-machines: putting nanobots into our bloodstream
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Hot Data publishing Issues

Data publishing on the grid:
# Data integration - tying together data from various sources

# Annotation - adding comments & observations to existing data,
            becoming a new form of communication

# Provenance - where did this data come from?

# Exporting/publishing in agreed formats - to other programs &
people

# Security - Specifying/enforcing read/write access to parts of your
data
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A Serial Model of Research and Scholarship
(the model many of us grew up with)

Discovery

& analysis
Publishing

Data

collection
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Managing a Data Deluge

Collecting data

" Very extended distribution of data sets

# Most datasets are small, and manually maintained - spreadsheets,

servers

# Most bytes today are collected via electronic sensors

" Leads to living in an exponential world

# Caused by the emergence of generations of inexpensive sensors +

computing

# Projects last ~ 2-5 years, data sent upwards only at project end

# Data doubles every year  - data will never be centralized

" PI’s taking more responsibility on projects

# Becoming publishers and curators (Data Publishing)

# Data resides with projects - analyses must be close to the data
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The New Parallel Model

New analysis paradigm

  Data federations,

  move analysis to data

Discovery

& analysis

New publishing paradigm

  Scientists are

publishers

  and curators

Publishing

Exponential data

growth

  Distributed collections

…soon Petabytes
Data

collection
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New Roles for Research Libraries

An opportunity for the uniquely placed digital science library to

connect disciplines and newly emerging fields

" Changing landscape for publications and scholarly

communication

" New organizational structures

" Repositories, workflow, data archiving

" Finding relevant sources

" Self correcting databases

" Curation and funding

" Education and training

““Without libraries, what have we? We have no past and noWithout libraries, what have we? We have no past and no

futurefuture””  -- Ray Bradbury  -- Ray Bradbury
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Critical opportunities for libraries in the next few years

1. Data publishing on the grid

2. Data curation - long term knowledge & culture preservation
Preserving knowledge - one of the most vital and yet rapidly

changing functions

! ensuring quality of information and archiving research data

3. Machines - the next generation of readers

% Machines will "read" those new and old optimized book collections

4. Facilitating global user workflows

Collaboration is enlarging research boundaries and blurring disciplinary
boundaries

5. Enhancing the user experience -- sense making and

channel editing
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A Digital Repository for the Future
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Coordinating a on multi-institutional scale
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Repositories, Workflow and Data Archiving
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Weblog

content:

EES and

Energy

portal

includes
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Some Very Early Examples
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ScienceSifter @ LANL: creating a category feed

Profile a group’s

information needs

Create aggregated, filtered

RSS feeds

# Aggregate source feeds

# Filter source feeds by
keywords
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ScienceSifter: exploring results

Select keywords 

to see channels 

Select titles to

see articles 

Zoom in to 

see details 
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ScienceSifter: Viewing Feeds
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Voyages @ Emory  (Transatlantic Slave Trade Database Online)

" Canonical database
chronicling the five
centuries of the
transatlantic slave trade

" Statistical and
geographic charting

" Digital culmination of
decades of historical
research by international
team of scholars

" Creating web
infrastructure for
international
collaboration to
assemble primary
research knowledge

Integrated system for quantitative and geographic analysis for
interdisciplinary inquiry
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Preservation: MetaArchive Project @ Emory

" Collaborative partnership: 6
universities, the National Digital
Preservation Program, and the
LOCKSS Alliance

" Secure, distributed network for
digital archives with:

o conspectus building
o organizational agreements
o content selection
o format migration
o technical training

" Producing new open source
applications of the LOCKSS
software for distributed
institutional archives

VA TechLouisville

FSUAuburn

GA Tech Emory

 Auburn U, Alabama

U Louisville, Ky Virginia Tech

Florida State U,
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Early Direction at Emory

" Grey space synergy between IT / Library

" Library = laboratory for the 2015 classroom

" Collective problem solving (vis-à-vis open source)

" Embed eResearch staff with projects, customers

" Break down silos - leverage resources across

organizational boundaries

 Revolution happens when it cannot be contained
by status quo institutions
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Partnerships: Outside In & Inside Out

Libraries are where our social networks and
technological networks overlap

Turning libraries outside in and staffing inside out

# Bringing classrooms inside, integrating learning spaces

# Faculty partnerships inside: laboratories

# Moving staff outside ! embedded where users live

       Partners: industry, faculty, libraries, …everywhere

Luce, R.  A New Value Equation Challenge:  The Emergence of

eResearch and Roles for Research Libraries. CLIR, 2008.
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Bottom Line

In this arena libraries are a microcosm of the university

" Requires new organizational structures –

… at all levels in the academy

…with a different culture

… and new hybrid distributed organizational structures

           …geared to innovation and experimentation
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Historical Perspective of Library Cooperatives

Library collaboration: resource sharing networks, multi-types
driven by:

1. Duplicative work (e.g., OCLC); or

2. Geography (local & regional networks); or

3. Common shared characteristics

Next phase shift requires an expanded mission of
shared purpose

Requires collaboration and collective action
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Taking Collaboration to the Next Level

Challenges where we come up short:

" Scale, speed, agility, resources, …

" Cloud computing and shared distributed resources

  involves linking together large pools of systems to
provide IT services

" Collaboration networks based on ‘cloud’ principles

Cloud collaborating for libraries?
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Different Dimensions for Collaboration

Working out collaborative environments:

" Behavior norms, protocols of project engagement

" Intellectual property

" Workflow and handoffs

" Financial investments

" People and staffing

" Project management & leadership

" Sharing distributed infrastructure

In a knowledge economy, characterized both by

collaboration and competition in science, the enabling

infrastructure and support systems are fundamental to

competitiveness and scientific leadership.
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Thinking

outside the

box
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Funding vs. Disruption

Could it be that we are well enoughCould it be that we are well enough

funded to be comfortable with ourfunded to be comfortable with our

traditional roles?traditional roles?

  Think about disruption and
discontinuous change

  India - 2,000 new

universities & colleges in 5
years
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Can We Think Innovatively?Can We Think Innovatively?

Requires shifting from focus on Requires shifting from focus on productsproducts (e.g., (e.g.,

reference) reference) to processto process (e.g., team science) (e.g., team science)
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Supporting the knowledge workplace

" Shared ideas: discussion DB’s, intranets, portals …

" Shared presence: social software, videoconferencing,
networked virtual worlds, avatars

" Shared creation: workflow, CMS, web conferencing,
collaborative design

Digital Libraries would become true information utilities

The future belongs not to those that merely navigate us

through cyberspace, nor those who populate it with data.

Rather it belongs to those who help us make sense of all

that is available to us.
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Concluding thoughts … on the road ahead

We must do much more than aggregate and provide access to

digital scientific information ...  Our job now is to wire people's

brains together so that sharing, reasoning, and collaboration

become part of everyday work.

Rick Luce, Bits, April 1998


