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Overview

¥Preserving the Astronomy research lifecycle

¥The changing electronic publishing landscape

¥The roles of Users, Journals and Archives in 
Data Curation & Preservation

¥Future opportunities for the VO
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¥ScientiÞc research requires repeatability

¥The lifecycle of a research project should be 
documented by capturing all artifacts 

¥Data, Processes, Results need to be properly 
described, accessible, and linked together

¥Provenance information should be attached to 
metadata throughout the process

The Big Picture
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plans are produced. The calibration stage can include equipment calibrations both in the 

laboratory and in the field, as equipment often is recalibrated to reflect field conditions. 

Artifacts such as lists of equipment taken into the field and the condition of that equipment 

may be produced at the planning stage or may be documented more fully during and after data 

collection. In the data capture phase, records on the initial placement of sensors, movement of 

sensors, and decisions made in the field may be produced.  This array of contextual 

information about a field study can be essential documentation for interpreting results and for 

planning subsequent field research. To account for this set of scientific artifacts, Figure 3 

integrates the life cycle of environmental sensing research (of Figure 2) with the larger range 

of scientific products identified in our study of this scientific community. 

 

 

Figure 3. The integrated scientific life cycle of embedded networked sensor research. 

 

Pepe et al, JASIST (2009)
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Astronomical Resources

¥ ADS, curator of bibliographic metadata, provider of 
fulltext for historical publications

¥ Journals from Publishers & learned societies, arXiv

¥ SIMBAD, NED & Vizier, curators of observational 
data and metadata

¥ NASA, NSF & European data Archives (MAST, 
Chandra, HEASARC, ESO)

¥ The VO provides the glue to tie observational 
resources together, provide tools for analysis
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The e-print revolution

¥arXiv has revolutionized the way we publish 
and read the literature

¥Now primary destination for current 
research papers in astronomy

¥Promoted and enabled Open Access in the 
physical sciences without a big Þght

¥A ÒKiller appÓ for physicists and astronomers
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Community Adoption

astro-ph submissions still growing.  Credit: arxiv.org
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Fraction of e-printed papers
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More things are ÒpublishedÓ
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What about the Journals?

¥Adopted Delayed Open Access, may be 
further reduced by Government mandate

¥Under pressure to keep costs low, 
publication times low, quality high

¥What added value do they provide?

¥Peer Review, editorial improvements

¥Article enhancements
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Peer Review, Editorial Process

¥Peer Review increasingly being cited as THE 
reason why we still need the journals (PR 
as a service?)

¥Supplementary material to on-line article 
reason to prefer publisher article over e-
print

¥HTML article provides enhancements, but 
HTML version not as popular as PDF!
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The Òarticle of the futureÓ

¥Semantic markup of relevant entities (RDF/A)

¥Links to repositories, support for annotations

¥Interactive plots, linked images, access to data 
behind them

¥Mashups, embedded multimedia content

¥Experiments by Elsevier, PLoS (Shotton et al.)
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Shotton D, Portwin K, Klyne G, Miles A (2009) 
ÒAdventures in Semantic Publishing: Exemplar Semantic Enhancements of a Research ArticleÓ 

PLoS Comput Biol 5(4): e1000361. doi:10.1371/journal.pcbi.1000361
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If we build it will they come?

¥What amount of effort is required for the 
Òarticle of the futureÓ?

¥Who should do the work?  What are the 
rewards?  What are the gains?

¥Is the publisherÕs website the proper place 
for this rich content? 

¥How do we bring the future to the past? Or: 
what about the rest of the literature?
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What users do

ADS user clicks for 2007-2010 ApJ papers from Sep 2009 - Jan 2010.  Courtesy: M. Kurtz
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In other words...

¥Users show a preference for reading (PDF) 
rather than interacting with article on 
publisherÕs websites by a factor of 3:1

¥When searching, browsing, sorting, selecting, 
they use a few well-established, trusted archives 
rather than disparate journal websites

¥When given a choice, users prefer the copy of 
record rather than an arXiv e-print
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AAS Journals Enhancements

¥Collaboration between ADS, NED, CDS, 
NASA ADEC, AAS journals

¥Since 2004, AASTeX 5.2 supports additional 
markups in papers by authors:
    \object{}
    \dataset{}
    \facility{}

¥What has been the rate of adoption by 
users and editors?
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Links to objects
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Links to datasets
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Lessons learned

¥Limited adoption of user markup despite 
support from data centers, societies

¥Lack of awareness from users, enforcement 
by editors, no reward system for scientists

¥Multiple parties involved, multiple points of 
failure

¥User submission no substitute for curation!
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A Way Forward

¥Recast linking in wider scope, the semantic interlinking 
of digital assets in astronomy: articles, objects, datasets

¥Enable upload of high-level data products (plots, tables) 
to trusted, community-curated digital repository

¥Provide infrastructure to enable minting of identiÞers, 
exposing metadata, persistent link resolution

¥Capture identiÞers and their inter-relationships during 
and after the peer review process, publish all metadata 
in machine-readable format
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What metadata integration can do

¥ Create a semantic knowledge base, allowing integration 
of heterogenous metadata, tracking of provenance, 
attribution

¥ Enable UIs integrating views of bibliographies, objects, 
datasets, other resources interacting together

¥ Provide a recommender / alert service for data 
products, objects based on bibliographic use/citations

¥ Support the retroÞtting of semantics over the existing 
body of curated knowledge, papers
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A mockup of a semantically annotated ApJ article.  Credit: R. Dave, MSR

Astronomy article of the future?
Paper  O b jec ts  Da ta  F igures  Tab les  
Provenance  Annota tions

TAOS

020.00141
121.00043
051.00014

SIMBAD

V* gam Dor
HD 64813
HR 418
M 37
V* GM Leo
V* de l Sc t
V* HN Dra
V* be t C ep
V* SX Phe
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Example: object views on papers

Review
articles
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objects in papers
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WWT links
back to ADS

A. Accomazzi  -  The Smithsonian/NASA Astrophysics Data System                                   IWGDD 11/19/2009
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Example:  APOD.App

Datasets Publications Objects

Spacetime 
view

List view

History
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Why Semantics rocks

¥Integration creates useful view of VO resources

¥Tackles outstanding issues with dataset IDs, relates 
to ongoing VAO and IVOA DC&P activities

¥Provides semantic layer over existing resources, 
crossing boundaries between archives

¥Enhances existing services, enables novel discovery 
interfaces, seamless search / browse
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Conclusions

¥ Electronic publishing of scholarly literature still 
evolving, arXiv usage and features still growing

¥ Great opportunities exist in mining full-text of 
current and historical publications

¥ Better tools, policies no substitute for curation and 
preservation by archives 

¥ Semantic interlinking of astronomy resources and 
services will enable seamless astronomy 
applications (A. Goodman)
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