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Procedure
1 Come up with a theory and hypothesis
2 Compute consequences (i.e., make predictions)

3 Compare predictions to observations (nature, experiment,
experience)

2 If predictions do not agree with observations, the theory
and hypothesis are wrong

And we can never prove we are right, only that we are wrong
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Key questions that never seem to change

What to keep, what to throw away?

How to keep the data you want (hardware, software,
format)?

How do you back it up and how many copies do you need?
Can you actually restore it?

Where do you put it?
Who's in charge of it to make these decisions?

What’s the role of institutional libraries versus laboratories
versus individual scientists?
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2 The Scientific Method And Reproducibility
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One of the students told me she wanted to do an
experiment that went something like this ... under certain
circumstances, X, rats did something A. She was curious as
to whether, if she changed the circumstances to Y, they
would still do A.

I explained to her that it was necessary first to repeat the
experiment of the other person; to do it under condition X
to see if she could also get result A, and then change X to
Y and see if A changed.

Then she would know that the real difference was the thing
she thought she had under control.
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Input and output data must be preserved over time and
versioned if changes (i.e., updates, anomalies) are acquired.

Processing scripts and codes must be preserved in association
with the input and output data.

Computing platform must be documented (e.g., analogize
bug-tracking and fixing in open-source projects; reproduce
the conditions that produce the bug) in association the data
and the processing.
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3 Digital Library Framework
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Spatial characterization of the meltwater
field from icebergs in the Weddell Sea

John J. Helly**', Ronald S. Kaufmann®, Maria Vernet®, and Gordon R. Stephenson®

San Diego Supercomputer Center and *Scripps Institution of Oceanography, University of California, San Diego, 9500 Gilman Drive, La Jolla, CA 92093;
and “Marine Science and Environmental Studies Department, University of San Diego, 5998 Alcala Park, San Diego, CA 92110

Edited by Michael Goodchild, University of California, Santa Barbara, CA, and approved November 22, 2010 (received for review August 20, 2009)

We describe the results from a spatial cyberinfrastructure devel-
opedto ize the field around individual icebergs
and integrate the results with regional- and global-scale data. Dur-
ing the course of the cyberinfrastructure development, it became
clear that we were also building an integrated sampling planning
capability across multidisciplinary teams that provided greater
agility in allocating expedition resources resulting in new scientific
insights. The i bled method is a

to the conventional methods of hydrographic sampling in which
the ship provides a static platform on a station-by-station basis.
We adapted a sea-floor mapping method to more rapidly character-
ize the sea surface geophysically and biologically. By jointly analyz-
ing th ical, chemical, and
physical parameters, using Global Positioning System time as the
data fusion key, this surface-mapping method enables us to exam-
ine the relationship between the meltwater field of the iceberg to
the larger-scale marine ecosystem of the Southern Ocean. Through
geospatial data fusion, we are able to combine very fine-scale maps
of dynamic processes with more synoptic but lower-resolution data
from satellite systems. Our results illustrate the importance of
spatial cyberinfrastructure in the overall scientific enterprise and
identify key interfaces and sources of error that require improved
controls for the development of future Earth observing systems
as we move into an era of peta- and exascale, data-intensive
computing.

Antarctica | remote sensing | hydrography | surface water
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Fig. 1. Regional map of the study area in the Weddell Sea and Scotia Sea
showing the GPS-based ship track for the three research cruises, LMG0514a
(red), NBPOBOG (yellow), NBPO902 (green), as well two representative RADAR-
SAT-1 image frame boundaries (dashed yellow, wideband mode). Bathymetry
s from the Global Topography 11.1 (1).

The characterization of the surface of the ocean with physical,
chemical and biological data in the vicinity of a fres

ed by geophysical forces that alter their slruuuu and
movement: solar radiation, Earth’s rotation, tides and currents,
and winds and storms (5). As free-drifting, tabular icebergs pro-
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Analyses Can Be Traced Back All Parts
of the Processing
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o Underlying basemap
» Model configuration
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Provenance Can Be Unambiguously Established
Identification and verification of content (i.e., scholarly
work product) can be done
Enables chain-of-custody to be determined

Reproducibility of results is enabled
There is a published copy-of-record at time ¢ for the
indefinite future
Version control is necessary to provide temporal record of
changes to data

Responsibility and Authority Can Be Correctly Assigned
Attribution and assignment of accomplishments and
intellectual property rights
Anomaly correction and versioning of singleton and
multi-component datasets can be better quality-controlled*

J. J. Helly hellyj@Qucsd.edu 26



Data Fusion (conversely Decomposition) Can Be
Increasingly Automated
Multi-source datasets can be accessed and integrated with
higher-reliability using catalogue-level metadata
Data updating and versioning of singleton and
multi-component datasets can be better quality-controlled
through automated processing of large numbers of files of
any size
Applications Can Interoperate Reliably At New Levels of
Scale and Complexity

Across disciplines and scales of space and time with an
accurate, reproducible history of processing

New tools can be built to exploit the information from
permutations and combinations of data components (we see
this now in geospatial data)

J. J. Helly hellyj@Qucsd.edu 27



% Academic Senate

PROPOSED UC OPEN ACCESS POLICY

Libraries have historically
defined the University

The role of university
libraries is changing
Scripps Institution of
Oceanography Library
closed this year

The Water Resources
collection at Berkeley went
homeless within the last
few years
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provide their members.

Finally, if the policy is adopted, there will likely need to be a gradual shift of librz
to digital manuscripl storage and access.

y funds from traditional journal subscriptions

Associated with the policy are several important documents including a cover letter from Christopher Kelty (Chair, UCOLASC)
o Robert Anderson (Chair, Academic Council), a presentation of the policy, and common questions and answers surrounding
the policy. All can be found at: hitp://osc.universityofcalifornia.edulopenaccesspolicy/. The initial UCSD Library Commitlee
response to the policy can be found here.

More about Open Access and its implications can be viewed here.

* Discuss the Proposed UC Open Access Policy on the Academic Senate Forum
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Help Make It Happen

o It took 10+ years to get
this far

¢ Encourage your
departments to recognize
data citations in merit
criteria

o Start using them in your
manuscripts

¢ Find out what your
institution is doing (or not)

o Teach your students and
colleagues about it (most
importantly the students)
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