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Case studies for

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. for the same subject

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

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

HARD TO LOCATE, 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 metagenomic data with biochemical sensor data, including 
water chemistry, optical properties, physical data (e.g. sample location)

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

IRREPLACEABLE 
time dependent, not fully analyzable today

HARD TO LOCATE
no integrated DB exists (e.g. GenBank only takes sequence data)
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Building on 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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Acquire and catalog faculty‐authored and 

externally‐published datasets

Consultation and training services

Liaise with national archives (e.g. ICPSR)

Develop standards (e.g. DDI, FGDC)

Maintain website, data repositories
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Website averages 650 hits/month

Team of Public Services librarians
Led by liaisons for Civil and Environmental Engineering, Computer 
Science, GIS, Social Science
Broader group includes Bioinformatics, Chemistry, Humanities, others

Consultation from Metadata Services specialists, 
IT 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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Robotics Datasets in DSpace@MIT

E-Science Symposium                                                                      ©MITApril, 2010

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
Loaded data from previous repository and added 
CC.0 licenses
Non‐MIT submissions reviewed by community 
owner or library staff
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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: software accompanying 
Master's Thesis
"Analysis of Targeted and Combinatorial 
Approaches to Phage T7 Genome Generation"

Software files (.py, .h, .lib, etc.)
Input data files (.txt)
README (.doc)
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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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Local (library, campus, consortia)
or

Cloud (Amazon 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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http://www.disc-uk.org/docs/Edinburgh_DataShare_DC-schema1.pdf



Similar to other digital archives 
neutral, standard formats are best; keep lots of 
copies, lots of documentation

Special concern for software
e.g. SPSS, netCDF, CATIA
Archiving software is difficult 

(need source code, compilers, sometimes hardware)
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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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Summing up
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Data organization and annotation
e.g. ontologies and metadata

Data curation 
e.g. long-term storage, preservation, publishing

Outreach and support to local researchers
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