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Drowning in the Data Deluge:
Digital Library Challenges for Asia
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Digital libraries and data

e Thinking about infrastructure
* Infrastructure trends, 1970s-2010s
» Rethinking the infrastructure
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Digital libraries and data

e Thinking about infrastructure

Kyoto, 2009



Cyberinfrastructure and eResearch

Cyberinfrastructure

* Technology
* People
* Policy

* Scholarship
° information-intensive
> data-intensive
o distributed
o collaborative

> multi-disciplinary

.........

OO ih the Computer Network
Information Center: http://english.cas.cn/Re/IbW/



Infrastructure

GLOBAL

TECHNICAL SOCIAL

LOCAL

Star, S. L. & Ruhleder, K. (1996). Steps toward an ecology of Figure: Bowker, G. C., Baker, K., Millerand, F, Ribes, D., Hunsinger, J., Klastrup, L.
infrastructure: Design and access for large information spaces. & Allen, M. (2010).Toward Information Infrastructure Studies:Ways of
Information Systems Research, 7(1): 1 1 1-134. Knowing in a Networked Environment. In Hunsinger, ., Klastrup, L. & Allen, M.

(Eds.). International Handbook of Internet Research. Dordrecht, Springer 6
Netherlands: 97-117.



Digital libraries and data

* Infrastructure trends, 1970s-2010s
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Infrastructure trends: 1970s-2010s

I. Closed to open
Static to dynamic
Readers to authors
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Publications to data
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|. Closed to open: |970s-1990s

* Closed network
> Research community
> Bibliographic services
- NREN

* Closed standards

(o) Catal Ogi ng r'u I e S ?::Bpé)lll.?':r:;ericanhistory.si.edu/colIections/comphist/objects/
> MARC formats

> Integrated library automation systems



|. Closed to open: | 990s-

e Open network
o Academic and research communities
> Commercial and public services

- Commodity internet ¢ o &

e Open standards

> Internet protocols IV RN
" THE NEW
> WC3 standards =

B e »
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http://www.gsd.harvard.edu/inside/building_services/Sustainability.html



|. Closed to open: Today

* Mixed open and closed network
> Academic community 7
o Public / private services
o Commodity internet
> App world S——

sun_open_standards_definition_checklist

* Mixed open and closed standard

e uw’ﬂq v

° Internet protocols
> WC3 standards
o Operating systems

| have a

| CLOSED |
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2. Static to dynamic
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2. Static to dynamic: 1970s-1990s

e Static content
> Published documents

> Databases grow incrementally

e Static context

o Search results based on query

http://www.artsjournal.com/
bookdaddy/2008/07/

> Same search yields same results

Anyone

Anywhere



2. Static to dynamic: 1990s-

40.

> Websites change constantly !H“f OR

* Dynamic content

° Multiple versions of documents

* Dynamic context N——
o Search results vary by profile and location

> Same search yields different results

Anyone

Anywhere

http://www.dlib.org/dlib/may | 0/xiaodong/05xiaodong.print.html



2. Static to dynamic: Today

e Content
o Static
> Dynamic
o Context
o Static
> Dynamic

» Continuity =
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3. Readers to authors: 1970s-2000s

e Reader services
o Libraries
° Finding information

o Local clientele

e Author services

> Publishers
> Producing information

o Global clientele



3. Readers to authors: Today

e Author DIY
> Copy editing

> Publication-ready formatting ; i ‘

> Negotiating copyright =

> Supplemental materials Rt
> Institutional deposit |
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> Email, blogs, tweets, Facebook...

> Maintaining access to data..
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N0%628436

e Publications
° Types: Journals, books, papers...

> Role: product at end of project

e Research data

> Types: heterogeneous

> Role: process

> Social structure: embedded in practl

K

http://pingmag.jp/2007/03/23/infosthetics-form-follows-data/
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 Publications
> Types: Journals, books, papers...
> Role: products throughout project
o Social structure: Peer review, citation

o Dissemination: libraries, blogs, tweets. ..

» Research data |
> Types: heterogeneous b 7 }
° Role: process and product I |
o Social structure: embedded in prac':ci"‘c-e':
o Dissemination: publications, websites, réb‘bﬁ;:/;

http://pingmag.jp/2007/03/23/infosthetics-form-follows-data/



4. Publications to data: Today

S R

The sci of well-being: B
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 Publications
> Peer review: Publishers
> Cataloging: Libraries
> Access: Libraries and search engines
o Credit by citation: Authors

» Research data |
A

° Peer review: Journals? Repositories? .
° Metadata: Authors? Libraries? Repos

> Access: Authors!? Libraries? Repositor
> Credit by citation: Reusers of data?

http://pingmag.jp/2007/03/23/infosthetics-form-follows-data/



Digital libraries and data

» Rethinking the infrastructure
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Digital libraries and data:
Grand challenges

1.
V.

Take back information retrieval
Engage the information life cycle
Distribute the architecture
Match policy to incentives

itz —

Disaster Prevention Center

Kanazawa Airport, Japan, 2009
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* Today
> Generic search engines
> Bibliographic services <
> Discrete data collections
e Tomorrow

> Discoverability
Generic search
Specialized search
> Organization and retrieval
Aboutness
Linking related objects
o Continuity
Reproducibility
Trust

http://kissaneasylum.typepad.com/workforce development/2009/(

07/



ll. Engage the life cycle

* Research design

e Data €on
* Metadata LI

» Writing rodi

e Curation
 Use and reuse

® Reprod UCibi | It)’

Pepe, A., Mayernik, M. S., Borgman, C. L. & Van de Sompel, H. (2010). From Artifacts to Aggregations: Modeling Scientific Life Cycles on the
Semantic Web. Journal of the American Society for Information Science and Technology, 61(3): 567-582.



lll. Distribute the architecture

» Data scales fastest

 Select and filter

* Link related objects

» Use surrogates for discovery

* Move computation to the data
* Share access and assets N\ 3

eeeeeeee

Y GetDocumentRequest

http://geekswithblogs.net/EltonStoneman/archive/
2008/12/02/cloud-distributed-computing.aspx Virtual Processing Centre



IV. Match policy to incentives

e Data curation: means or end?
> Reuse
> Reproducibility

e Data management is
> Expensive
> Poorly rewarded
° Highly inconsistent

» Selection matters e
* Stewardship matters

Borgman, C. L. (2010). Research Data:Who will share what, with whom, when, and why? China-North America Library Conference, Beijing.



Digital libraries and data:
Grand challenges

1.
V.

Take back information retrieval
Engage the information life cycle
Distribute the architecture
Match policy to incentives

itz —

Disaster Prevention Center

Kanazawa Airport, Japan, 2009
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Digital libraries and data:

Asian opportunities

* Internationalization of universities

e Cultural industry as economic pillar
e Collaborative research

* Entrepreneurship

solutionfocusedpolitics.wordpress.com




Advice from |im Gray

* Solve the problem of
someone who is in pain

* May all your problems be
technical

Feature Story

Microsoft Researcher Jim Gray Receives Turing
Award for Helping to Transform Databases into

Dynamic Tools Used by Millions

Gray's database research paved the way for ATM machines, computerized airline reservations
and e-commerce. The Microsoft senior researcher this month received the prestigious A.M. Turing

Award-the "Nobel Prize of computer science"-for his contributions.
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