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Digital Libraries of Science Data

Capture
Curate
Discover
Use

Reuse




Data creation and use in scientific research

e What are the characteristics
of data use and reuse within
each research community?

e How do characteristics of
data use and reuse vary

communities?



Research Sites

* Center for Embedded e Sloan Digital Sky Survey
Networked Sensing

— Science research — Science research
* Environment * Astronomy
* seismology * Astrophysics
— Technology research — Technology research

* |nstrumentation e |nstrumentation

* networks » Databases
— Long-tail science — Big science
— Circa 300 partners — Circa 400 partners

CNS Sloan Digital Sky Survey




Interview Questions

Within your work, what is typically considered X
to be “data?”

How do you distinguish between different
levels or states of data?

What are the main sources of data for your
research projects?

Do you routinely or have you ever used data
that you did not generate yourself, or from X X
beyond the immediate project team?

When you look at data, what are you hoping to
find init?

When, if ever, do you reuse your datasets? X X
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Dimensions of Data

* Observed vs. simulated data
* Lab generated vs. field collected
* Collected by team vs. obtained from external sources
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Long-Lived Digital Data Collections. (2005). National Science
Board. http://www.nsf.gov/pubs/2005/nsb0540/




Foreground vs Background

Uses

Research questions

Comparison,
calibration

Disposition

Retain, curate

Discard




Cja\ls CENS Data: Foreground vs background

CENTER FOR EMBEDDED NETWORKED SENSING UCLA USC UCR CALTECH UCM
Sensor Collected Sensor Collected
Proprioceptive Data Performance Data

. v

Conductivity PAR
Awake time

. Wind duration Flow Wind speed
Heading Fault detection

Wind direction =~ Water potential Leaf wetness

Roll/pitch/yaw Neighbor table

Soil moisture Humidity Sap flow Bird calls
Packets transmitted
Motor speed Rainfall LandSat images Mosscam Water temp
Packets received
ORP CDOM
Rudder angle Calcium pH  GPS/location Time Battery voltage
CO2  Temperature Chloride Water depth Routing table
Ammonium Nitrate Chlorophyll

Ammonia Phosphate
Sensor Collected

Application Data
PP Mercury  Organism presence Nutrient presence +— Har_wd C_0”eCted
Application Data

Organism concentration Methylmercury

Nutrient concentration



Astronomy data: Foreground vs. background

Type

Catalog (Data)
index

Curated Data
Collection
Data Archive

Federated Data
Query Services
Ground Based
Instruments
Ground Based Sky
Surveys

Physical Constants
Publications Index
Simulation

Space Based
Instruments

Space Based Sky
Surveys

Source Named
SIMBAD, VizieR

NASA Exoplanet Database

Multi-mission Archive at STScl (MAST), Infrared Science Archive (IRSA)
Virtual Observatory Services (NVO, IVOA)

DEep Imaging Multi-Object Spectrograph (DEIMOS), Keck Observatories, Laser
Interferometer Gravitational-Wave Observatory (LIGO)

Deep Lens Survey, DEEP2 Galaxy Redshift Survey, Catalina Transients Survey,
Palomar-Quest Survey, Sloan Digital Sky Survey (SDSS), Digitized Palomar
Observatory Sky Survey (DPQOSS), SDSS Value Added Catalogs

NIST Atomic Spectra Database

SAO/NASA Astrophysics Data System

Millennium Simulation Database

Chandra X-Ray Observatory, Fermi Large Area Telescope, Far Ultraviolet
Spectroscopic Explorer (FUSE), Galaxy Evolution Explorer (GALEX), Hubble Space
Telescope, Spitzer Space Telescope, XMM X-ray Telescope

Two Micron All Sky Survey (2MASS), Infrared Astronomical Satellite Survey (IRAS),
Wide-field Infrared Survey Explorer (WISE)

Genre
Obs

Obs

Obs
Obs

Obs
Obs
Exp
Mixed

Sim
Obs

Obs



Interdependencies
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Conclusions

Uses of data vary by type of inquiry

Foreground data

— Research questions
— Curated

— Cited

Background data

— Necessary for comparison or calibration
— Rarely curated

— Rarely cited

Value of data lies in its use
“Use” of data does not follow usual DL metrics

http://drpinna.com/the-gold-standard-22948
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