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 Research data described
 Data management in libraries and Irs
 Issues with data management
 Cyberinfrastructure and the library
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The world’s first hard drive, 

IBM Almaden Research Center in 1952-1954 (5Mb)
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Google Data Center

(current capacity hard drives >2Tb)
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“IDC research shows that the digital universe —information that is either 

created, captured, or replicated in digital form — was 281 exabytes in 

2007. In 2011, the amount of digital information produced in the year 

should equal nearly 1,800 exabytes, or 10 times that produced in 2006. 

The compound annual growth rate between now and 2011 is expected 

to be almost 60%”

The Diverse and Exploding Digital Universe, 2008 IDC White Paper
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Sequence Submissions to DNA DataBank of Japan 1993-2005
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• Observational e.g. sensor, telemetry, survey, sample data

• Experimental e.g. genetic sequences, chromatograms

• Simulation      e.g. climate models, economic models, 3D models

• Derived/compiled e.g. text/data mining, compiled databases

• Multimedia e.g. images, audio, video

Often very expensive or impossible to reproduce
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Formats include

• Text e.g. flat text files, Word,  PDF

• Numerical e.g. SPSS, STATA, Excel, Access, MySQL

• Multimedia e.g. jpeg, tiff, dicom, mpeg, quicktime

• Models e.g. 3D, statistical

• Software e.g. Java, C

• Domain-specific e.g. FITS in astronomy, CIF in chemistry

• Instrument-specific e.g. Olympus Confocal Microscope Data Format
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To interpret data, you need metadata, e.g.

 Code books for statistical data

 Protocol metadata for images

 Schemas for structured ASCII data files

 Schemas for structured databases
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MIT case studies for How Much Information? 

o Biological Oceanography
o Climate Change
o Chemistry and Chemical Engineering
o Materials Science and Engineering
o Neuroimaging
o High Energy Physics

http://hmi.ucsd.edu/howmuchinfo.php
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 Sources: Brain & Cognitive Science Department; McGovern Institute for 
Brain Research; Martinos Imaging Center; Research Lab of Electronics

 Need to combine digital images (MRIs, DTIs, VBM, etc.) with protocol 
data, phenotype and genomic data, EEGs, etc. from the same subject

 LARGE-SCALE
>10Tb per year for one group of 4 faculty

 EXPENSIVE 

each subject ~$1000 (1500/year, per machine)

 HARD TO FIND, INTERPRET
no standard way to annotate images for sharing, reuse
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Temperature versus salinity (T-S) relations for the North Pacific Subtropical Gyre at station ALOHA 
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 Sources: Earth, Atmospheric and Planetary Sciences; Civil Engineering; 
Biological Engineering 

 Need to combine metagenomics data with biochemical sensor data, 
including water chemistry, optical properties, physical data (e.g. location)

 LARGE-SCALE 
Solexa sequencer produces 1Tb per run X 2-3 runs/week

 IRREPLACEABLE 
time dependent, not fully analyzable today

 NEED TO COLLABORATE

no integrated DB exists (e.g. GenBank only takes sequences)
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Already established data curation for 

statistical (Harvard-MIT Data Center)

geospatial (Geodata Repository)

bioinformatics (via NCBI)

digital library collections (e.g. images, videos)

general datasets (DSpace digital archive)
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Both faculty authored and acquired datasets

 Consultation services

 Liaise with national archives (e.g. ICPSR)

 Develop standards (e.g. DDI)

 Maintain website
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 Consultation and training services

 Acquire and catalog datasets

 Develop standards (e.g. FGDC)

 Maintain website, Geodata Repository

ALCTS Webinar                                             ©MITNovember, 2009



ALCTS Webinar                                             ©MIT



 Website averages 650 hits/month

 Team of Public Services librarians
 liaisons for Civil and Environmental Engineering, Computer Science,

GIS, Social Science

 Broader group includes Bioinformatics, Chemistry, Humanities, others

 Consultation from Metadata Services specialists
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 Excel spreadsheets [microarray data, survey data]

 Zip files [gene sequences in .gb, code in .py]

 XML files [chemical molecules in CML]

 Media files [images, audio/video in .wav]

 Software-specific [Sequest DTA format for spectral data]

 Java Web Start files

 Lab e-notebooks

 Thesis supplementary data
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Abdul Latif Jameel Poverty Action Lab (J-PAL) 
J-PAL Datasets

 stata files (.dta)

 associated codebooks (.doc)
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Research Laboratory for Electronics (RLE) 
Speech Communication Group: MIT American 
English Map Task

 sound files (.wav) and scanned map files (.pdf)

 README file 
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Synthetic Biology: Code accompanying 
"Analysis of Targeted and Combinatorial 
Approaches to Phage T7 Genome 
Generation" Master's Thesis

 Software files (.py, .h, .lib, etc.)

 Input data files (.txt)

 README (.doc)
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Robotics Datasets in DSpace@MIT
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http://dspace-demo.mit.edu/handle/1234567890/41939



What we did:

 Defined local taxonomy for metadata values

 Changed item record display

 Changed submission form, simplified workflow

 Non-MIT submissions are reviewed by community 
owner or library staff

 Loaded data from previous repository and added 
CC.0 licenses
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Molecular Data in DSpace@Cambridge
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http://www.dspace.cam.ac.uk/handle/1810/723



“Data sharing and data archiving have a long tradition 
within the academic community. Repositories offer 
new tools for data sharing within a complex 
information environment. DSpace@Cambridge
accepts data deposit thus offering stewardship of 
institutional knowledge assets of all types and 
facilitating compliance with the new research 
council policies and mandates.”    

[DSpace@Cambridge website]
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Watershed Datasets in Cornell’s eCommons Institutional Repository
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http://ecommons.library.cornell.edu/
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Research Datasets in UK Data Repositories
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http://www.disc-uk.org/datashare.html
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Challenges of Access and Preservation for Research Data
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Persistent identifiers
Storage space
Metadata and documentation
Long-term preservation
Data sharing



Citable data identifiers enable linking data to 
publications

 e.g. DSpace uses Handles

 New DOI registration agency
 German National Library of Science and Technology

 For research datasets from technology/science and medicine

 Also, the British Library, the Library of the ETH Zurich, the French 
Institute for Scientific and Technical Information (INIST), the Technical 
Information Center of Denmark and the Dutch TU Delft Library
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 Locally-based (library, campus, consortia)
or

 Cloud-based (S3, Azure, Atmos, etc.)

 Also for backup and replication (for digital 
preservation)

 Ideally policy-driven (e.g. # copies, locations, 
access guarantees)
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eXtensible Access Method (XAM) 

 Storage Network Industry Association of EMC, IBM, HP, 
Sun, Microsoft, etc.

 Defines standard access method (API) between 
"Consumers" (application and management software) and 
"Providers" (storage systems

 Provides industry-standard approach to storage-related 
policy metadata
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Sun Open Archive Framework

e.g. Fedora + Sun Storage 7000 Unified Storage Systems and 

J4000 series as well as Solid State Disk technology to 
enhance performance as part of a Hybrid Storage Pool. 

Features include data integrity verification and repair (19x9s), 
checksumming and protection (Raid, snapshot, clone), 
analytics, predictive self-healing sensors, policy based data 
migration and simplified management.
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http://www.disc-uk.org/docs/Edinburgh_DataShare_DC-schema1.pdf



• Title
name of the dataset or research project that produced it

• Creator
names and addresses of the organization or people who created the 
data, including all significant contributors

• Identifier
A unique identification number used to identify the data

• Subject
keywords or phrases describing the subject or content of the data
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• Dates
key dates associated with the data, including:
project start and end date; release date; 
other dates associated with the data lifespan, e.g. 
maintenance cycle, update schedule

• Funders

organizations or agencies who funded the research

• Language
language(s) of the intellectual content of the resource, 
when relevant
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• Location
where the data relates to a physical location, record 
information about its spatial coverage

• Rights
description of any known intellectual property rights held 
for the data

• List of file names and relationships
list of all digital files in the archive, with their names and 
file extensions (e.g. 'NWPalaceTR.WRL', 'stone.mov')
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• Formats
format(s) of the data, e.g. FITS, SPSS, HTML, JPEG

• Methodology
how the data was generated, including equipment or 
software used, experimental protocol, other things you 
would include in your lab notebook. Can reference a 
published article, if it covers everything

• Sources
references to source material for data derived from other 
sources, including details of where the source data is held, 
how identified and accessed
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• Versions

date/time stamped; use a separate identifier for each version

• Checksums

to test if your file has changed over time (see backups)
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 Explanation of codes used in file names

brief explanation of any naming conventions or 
abbreviations used to label the files

 List of codes used in files

list of any special values used in the data (e.g. '999 
indicates a "dummy" value in the data')

Store metadata in a readme.txt file 
together with the data
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 Similar to other digitally archived information 
– best to use neutral, standard formats, keep 
lots of copies, lots of documentation

 Special concern for software to edit, process, 
render data

 e.g. SPSS, netCDF, CATIA

 Archiving software is hard (need source code, 
compilers, sometimes hardware)
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“The NIH expects and supports the timely release and 
sharing of final research data from NIH-supported 
studies for use by other researchers. 

Starting with the October 1, 2003 receipt date, 
investigators submitting an NIH application seeking 
$500,000 or more in direct costs in any single year 
are expected to include a plan for data sharing or 
state why data sharing is not possible.”
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IPR and data licenses

 Most data NOT copyrightable in the U.S.
facts cannot be copyrighted

 Licenses (e.g. CC licenses) usually DO NOT APPLY 
and are not enforceable

 Should be placed in the public domain or not shared 
at all
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Library-managed Institutional Repositories are 
a great way to share data. They support:

 Citation

 Open Access or embargoes, as needed

 Long-term access

 Discovery (via metadata, in IR or Google, etc.)
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And the Role of Libraries
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“Cyberinfrastructure includes computing cycles, but 
also broadband networking, massive storage, and 
managed information”

“These data can be observational inputs, experimental 
values, or results of calculations, images, or videos.”

2003 Atkins Report to the NSF
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2005 National Science Board published report

“Long-Lived Digital Data Collections: Enabling Research 
and Education in the 21st Century”

NSF creates Office of Cyberinfrastructure
“The Office of Cyberinfrastructure coordinates and supports the acquisition, 
development and provision of state-of-the-art cyberinfrastructure resources, 
tools and services essential to the conduct of 21st century science and 
engineering research and education.”

Digital data curation is a major theme
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2007
ARL Agenda for Developing E-Science in 
Research Libraries

2008

NSF Blue Ribbon Task Force on 
Sustainable Digital Preservation and 
Access
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 Data organization and annotation 

e.g. ontologies and metadata

 Data curation 

e.g. long-term storage and preservation, 
publishing for discovery and access

 Outreach and support to local researchers
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 Libraries are well-positioned

 Need to start now, build over time

 Build expectation that libraries will play a role
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“Even if you’re on the right track, 
you’ll get run over if you just sit there.”

Will Rogers
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