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li-brary, n. a collection of books, journals,

reference materials, films, recorded music, etc.,

organized systematically and kept for research or

borrowing.

Oxford English Dictionary
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“Progressive Literature”
(preprints, notes, databases, models, etc. “published” on web)
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Data Storage & Transformation

Data Analysis & Interpretation

Development of New Concepts

Research Process

e-Science: All Digital
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Data Sources

Astronomical Observatories

• SDSS

• Map 1/4-th of sky

• 16 terabytes in archive

(DR6)

• LSST

• Map 1/3-rd of sky per

night

• 15-20 terabytes per night

• 100 petabytes in archive

(in 10 years)
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Data Sources

Large Synoptic Survey Telescope (LSST)

• New Telescope

• Located in Chile (El Peñon) with first light in 2013

• 8.4-m Mirror with 3 Gigapixel camera

• Image available sky every 3 days

• Science Missions

• Nature of dark energy and accelerating universe

• Comprehensive census of solar system objects, create
galactic map

• Explore transients and variable objects

• Data Sets

• 15-20 terabytes per night

• 50-100 petabytes in 10 years
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Data Sources

Environmental Observatories
• Sensors and Sensor Networks

• Intensively instrumented sites shared by research community

• Cyberinfrastructure

• Sites, data, computers and researchers connected by high bandwidth

networks



Librarians and e-Science Conference    •    12-13 May 2008    •    Purdue University

Data Sources

Cyberenvironment for Earthquake Engineering

• Mid-America Earthquake Center
Consequence-based risk management for seismic events

• Portal-based collaboration environment

• Distributed data/metadata sources

• Multi-disciplinary collaboration

Hazard 

Definition

Inventory 

Selection

Fragility

Models

Damage 

Prediction

Decision 

Support
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Progressive Literature

Molecular Biology Databases 2002

Nucleic Acids Research, 2002, Vol. 30, No. 1

Table 1. Molecular Biology Database Collection

Major Public Sequence Repositories

DNA Data Bank of Japan (DDBJ) http://www.ddbj.nig.ac.jp All known nucleotide and protein sequences

…

Varied Biomedical Content

…

VirOligo http://viroligo.okstate.edu Virus-specific oligonucleotides for PCR and

…

335 Databases!
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Progressive Literature

Molecular Biology Databases 2008

Nucleic Acids Research, 2002, Vol. 30, No. 1

Table 1. Molecular Biology Database Collection

Major Public Sequence Repositories

DNA Data Bank of Japan (DDBJ) http://www.ddbj.nig.ac.jp All known nucleotide and protein sequences

…

Varied Biomedical Content

…

VirOligo http://viroligo.okstate.edu Virus-specific oligonucleotides for PCR and

…

1078 Databases!
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Progressive Literature

Growth of GenBank

• Nucleotide Sequence
Dataset

• Exponential growth with
doubling time of 6-12
months

• 182 billion base pairs
from 300,000 organisms

• 4192 organisms
completely sequenced

• Raw data rapidly
approaching 1 terabyte,
processed data 10’s
terabytes
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Archival Literature

A Missed Opportunity

Manipulate
and

analyze
molecular
structures

Extract
data from
figures

+ animation and more
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Questions:

What is the role of the library in the digital age

where data and scholarly works are borne

digital, archival literature is digital, and digital

“progressive literature” becomes commonplace?

How can science and engineering benefit from

the knowledge of librarians in managing large

collections of sometimes heterogeneous and

distributed data?  Can updates of “progressive

literature” be managed better?



National Center for Supercomputing Applications

University of Illinois at Urbana-Champaign

Blue Waters:
Brave new world to explore

University of Illinois at Urbana-

Champaign and its National Center

for Supercomputing Applications,

IBM, and Great Lakes Consortium
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NSF Solicitation and Award

• NSF Solicitation

• Request for computing system capable of sustained
performance approaching a petaflops (1015 floating point
operations per second) on real applications that consume
large amounts of memory and/or that work with very large
data sets (NSF 06-573)

• NSF Award

• Award to UIUC/NCSA announced August 8, 2007

• Cooperative Agreement signed on September 28, 2007

• Project documentation

• PEP, SOWs, Configuration Management Plan, Risk Mitigation
Plan, etc. (> 1000 pages)

• Submitted April 4, 2008
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Science @ Petascale

Molecular Science Weather & Climate Forecasting

Earth ScienceAstronomy Health
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Blue Waters Computing System
Blue

System Attribute Abe Waters

Vendor Dell IBM

Processor Intel Xeon 5300 IBM Power7

Peak Performance (PF) 0.09

Sustained Performance (PF) 0.005 1

Number of Cores/Chip 4

Number of Processor Cores 9,600 >200,000

Amount of Memory (PB) 0.0144 >0.8

Amount of Disk Storage (PB) 0.1 >10

Amount of Archival Storage (PB) 5 >500

External Bandwidth (Gbps) 40 100-400
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Great Lakes Consortium for Petascale Computation

The Ohio State University*

Shiloh Community Unit School District #1

Shodor Education Foundation, Inc.

Southeastern Universities Research Association

University of Chicago*

University of Illinois at Chicago*

University of Illinois at Urbana-Champaign*

University of Iowa*

University of Michigan*

University of Minnesota*

University of North Carolina–Chapel Hill

University of Wisconsin–Madison*

Wayne City High School

*  CIC Universities

Argonne National Laboratory

Fermi National Accelerator Laboratory

Illinois Math and Science Academy

Illinois Wesleyan University

Indiana University*

Iowa State University

Illinois Mathematics and Science Academy

Krell Institute, Inc.

Louisiana State University

Michigan State University*

Northwestern University*

Parkland Community College

Pennsylvania State University*

Purdue University*

Goal:  Facilitate the widespread and effective use of petascale computing to address

frontier research questions in science, technology and engineering at research,

educational and industrial organizations across the Great Lakes region and nation.

Charter Members
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Virtual School of Comp Science & Engineering

• Members of Virtual School

• University of Minnesota, University of Wisconsin, University of Iowa, Iowa
State University, University of Illinois, Northwestern University, University of
Chicago, Indiana University, Pennsylvania State University, Purdue University,
University of Michigan, Michigan State University, The Ohio State University,
Louisiana State University (CCT)

• Activities of Virtual School

• Enhance existing graduate courses, new courses for petascale computing

• Summer schools, workshops and seminars to introduce graduate students to
opportunities and challenges in petascale computing

• 1st Summer School – Accelerators in Science & Engineering Applications: GPUs
and Multicores (August 18-22)

• “Best practices” for graduate programs in computational science and
engineering

• Virtual School Leadership

• Sharon Glotzer, University of Michigan

• Thom Dunning, University of Illinois at Urbana-Champaign



Librarians and e-Science Conference    •    12-13 May 2008    •    Purdue University

Petascale Computing Facility

• Modern Data Center

• 90,000+ ft2 total

• 20,000 ft2 machine room

• Efficiency

• LEED certified (goal: silver)

• Efficient cooling system

Partners

EYP MCF/

Gensler

IBM

Yahoo!
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Blue Waters Team

PI & Co-PIs

Task

Leads

Dunning

Director

Pennington

Deputy Director

Hwu

Hardware

Seidel

Applications

Snir

Software

Cox
Visualization

Broeren
Consortium

Butler
Storage

Iyer
Reliability

Kale
Apps Simulations

Glotzer
Virtual School

Panoff
Education

Olson
Proj. Mgmt.

Shoop
Networking

Melchi
Facilities

Towns
Ops Transition

Giles
Industry
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Question:

What is the role of the library in the era of

petascale computing?  How can libraries benefit

from petascale computing and its derivatives?

How can petascale computing benefit from

librarians’ knowledge of managing large

quantities of complex data—the output of many

petascale simulations?
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Questions?




