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Places & Spaces: Mapping
Science

a science exhibit that introduces
people to maps of sciences,
their makers and users.

Exhibit Curators:
Dr. Katy Bérner & Julie Smith

The Power of Maps

Four Early Maps of Our World
VERSUS

Six Early Maps of Science

(1st Iteration of Places & Spaces Exhibit - 2005)
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How would a map of science look?

What metaphors would work best?
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The Power of Reference Systems

Four Existing Reference Systems
VERSUS
Six Potential Reference Systems of Science
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(2" Tteration of Places & Spaces Exhibit - 2006)




How would a reference system for all of

science look?

What dimensions would it have?
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Impact US Patent Hierarchy Prior Art
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Synthetic Resins or Natural Rubbe

lon-exchange Polymer or Process of Prepari
Process of Regenerating
Membrane or Process of Preparing
Previously Formed Solid lon-exchange Polymer Admixed With I
Polymer Characterized By Defined Size or Shape Other than Bea
Chemically Treated Solid Polymer
Solid Polymer Derived From Ethylenically Unsaturated Reacta |
Solid Polymer Derived From At Least One 1,2-epoxy Containir
I Solid Polymer Derived From Aldehyde or Derivative
From Ethylenically Unsaturated Reactant Only
From Aldehyde or Derivative

Process of Treating Scrap or Waste Product |

Process of Treating Scrap or Waste Product Containing At Least
Treating Rubber (or Rubberlike Materials) or Polymer Derived
Treating Polymer Derived From A Monomer Containing Only (
Treating Polymer Derived From Hydrocarbon Monomers Only

Treating Polysiloxane

Treating Polyester
Treating With Alcohol

Treating Polyurethane, Polyurea (excluding Urea-formaldehyde
Treating With Alcohol or Amine

Treating Polycarbonamide

Cellular Products or Processes of Preparing
Cellular Product Derived From Two or More Solid Polymers or Fr
At Least One Polymer Is Derived From Reactant Containing Tw

At Least One Polymer Is Derived From An Aldehyde or Derivat
I T el At Least One Polymer Is Derived From A -n=c=x Reactant Whe
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Nanotechnology
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The Power of Forecasts

Four Existing Forecasts
VERSUS
Six Potential Science ‘Weather’ Forecasts

]
-

(3 Tteration of Places & Spaces Exhibit - 2007)

Mapping the Universe

Space, Time, Discovery!

16



Science Maps for
Economic Decision Making

Four Existing Maps
VERSUS
Six Science Maps

(47 Iteration of Places & Spaces Exchibit - 2008)

A Potential Future:

Science Maps in Action

17



KIDS first ...

All maps of science are on sale via

18



Difagriar-ab

Difapiar it
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... my SPONSORS next ...

Latest ‘Base Map’ of Science
Kevin W. Boyack & Richard Klavans, unpublished work.

» Uses combined SCI/SSCI |
from 2002 e

* 1.07M papers, 24.5M Policy & Statistics g, Computer Tech

references, 7,300 journals N

Math

1. . . Economics s !
* Bibliographic coupling of CompSei Y e Phys:Chem
‘
papers, aggregated to N A— > -
journals ay i ‘

"

N .. . . Psychology
» Initial ordination and

clustering of journals gave 671
clusters

| Environment, Geoscience

I "

Psychiatry [

s BioChem " '# i 'ﬂ-";‘ Biology
» Coupling counts wete ‘ - Araterials N
reaggregated at the journal / \ | crobiclogy
cluster level to calculate the o qCancer

e e
Disease & ot . ,+ Animal

* (xy) positions for each Treatments i, 7
journal cluster " Virology "4~y Infectious Diseases

* by association, (x,y)
positions for each journal




Science map applications: Identifying core competency
Kevin W. Boyack & Richard Klavans, nnpublished work.

Funding patterns of the US Department of Energy (DOE)

+ +

Math

Computer Tech

Policy | Statistics

Economics
Compsci
\ ‘ Phys-Chem

Education Vision
Psychology

Psychiatry

Biology

Microbiology

Plant

Animal

Virology Infectious Diseases

Science map applications: Identifying core competency
Kevin W. Boyack & Richard Klavans, unpublished work.

Funding Patterns of the National Science Foundation (NSF)

+ +

Math

Policy % Statistics
Economics - I
e 3 e Phys-Chem

Education

Psychology

GeoScience
Psychiatry
MRI

Biology
Bio BioChem

Materials

Microbiology

o Plant
Cancer
Animal

Virology Infectious Diseases
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Science map applications: Identifying core competency
Kevin W. Boyack & Richard Klavans, unpublished work.

Funding Patterns of the National Institutes of Health (NIH)

_+_

Math
Lav
Computer Tech
Policy Statistics
Economics
& CompSci
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Education Msion . Physics ’@ Chemistry
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Environment (T
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Lab/Center Management System vs. Spacebook and MS Famulus

Designed to track, manage, and make use of data relevant for the daily operation of a
medium size research team.

bttp:/ [ wl.slis.indiana.edu

|
C 2
i

Data Entities and Interlinkages

Designed for team leads, members, IT admins but also for
external scholars and funding agencies.

Research

Not covered:

- - Querie
7 - Workflows
- Protocols

- Comments
- Bookmarks
- Ratings

24
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Simplified representation of the IVL database schema

Grants

Research
ﬂPuincationsk

-
Calls &Eventsf«— Travels

[ .Liii / 77777
| Locations |

il

Data Entry

Tutorials - Back

Title IAna\yzing and Yisualizing Knowledge Domains

412004 Present
Link [ =i

RESET TO ZERQ

[ketan-mane ipg

o [ dieta shs mdinna edur kmaney

[rrei

People -
Arnbre, Surmeet Subent | Cloar

Anderson, Christina
Andersson, Fer-Olow
Andrienko, Gennady

Ansar, Summaya hd|

Start Date 1 | IES = IZ[IEIS 'I
End Date 1 B |23 = |2003 ‘I

Location |Sama Clara, CA

Werue |E\ectmnic Imadging

Time .
fe.q., 1-2PM) 12:33:00
Submit | Clear
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Demo

).
v

bttp:/ [ wl.slis.indiana.edu

Calls & Events

Time series analysis & visualization
30
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Katy’s Travels in 2000-2006

2001 @

2002

2003 @

2005 M

2006 B

Show Travals

2001
i

2002
rrane

2003 ¥

l
C S
Hill

WVermont|
New Hampshire
Connecticut
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2005

2002 2006 Show Trawels
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Co-authorship network for all publications of InfoVis lab
group members in 2005 to 2006

o]lll" Hoammt Ll

Edge Size Node Size Node Color Barder Color
{number of collaberations) (number of publications) (articulation points) (person type)
1 L] 1 . 2 Components Q©  PhDswdent

Q  Team Member

= . 5 O 5 Components o External Collaboratar
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Katy Borner's

CoPl
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Mapping the Evolution of Co-Authorship Networks
Ke, Visvanath & Borner, (2004) Won 1st price at the IEEE Infol/is Contest.
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Mapping the Evolution of Co-Authorship Networks
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san (UCI), Society for Neuroscience, 2006
7/ Browser, 2007,

ai0ix
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" Reduced number
of neural stem cells
in the embryonic
forebrain of
Emx1-/- mice”

/ USC), David Newman (UCI), Society for Neuroscience, 2006
VVisual Browser, 2007,
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Bruce W. Herr I, Gully ISC, e, 2006

isual Browser, 2007,

Spatio-Temporal Information Production and Consumption of Major U.S.
Research Institutions

Birner, Katy, Penumarthy, Shashikant, Meiss, Mark and Ke, Weimao. (2006)
Mapping the Diffusion of Scholarly Knowledge Among Major U.S. Research
Institutions. Scientometrics. 68(3), pp. 415-426. \

Research questions: Y,

1. Does space still matter "
in the Internet age?

2. Does one still have to

study and work at major research

815051711
institutions in order to have access to :gf:i%;
high quality data and expertise and to produce high e isa-gin
quality research? —

3. Does the Internet lead to more global citation £ ' I EEEE iEEe:

patterns, i.e., more citation links between papers
produced at geographically distant research
instructions?

Contributions:

> Answerto Qs 1+ 2is YES.

»  Answer to Qs 3 is NO.

> Novel approach to analyzing the dual role of
institutions as information producers and
consumers and to study and visualize the diffusion w =
of information among them. log of gegraphic datance

fog of number of institutions citing sach other
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Second sight

Wikipedian ACtiVity mage: Bruce W, Heir and Todd M, Halloway

Studying large scale social Power struggle
networks such as Wikipedia B T o

This chaotic-leoking mosaic is one:
attempt 1o show which topics are

Vizzards 2007 Entry

Second Sight: An Emergent
Mosaic of Wikipedian Activity,
The NewScientist, May 19, 2007

pages at the Lime of writing inchude
‘entries on Sheffield Wednesday football
club, Mikhail Gorbachew and pigs).
The mosaic has been commended in

& cmpetition for images that visualise
network dynamics, comciding with this =
week's International Workshop and

£ Conference an Network Sclence

{ ingloomingtan.

v et o 19 Wy 200 | Rewiientt 5
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Science Related Wikipedian Activity

bttp:/ [ scimaps.org/ dev/ map _detail php2map id=165

Same base map.

Ovetlaid are 3,599 math (blue),
06,474 science (green), and 3,164
technology relevant articles
(yellow).

All other articles are given in grey.

Corners show articles size coded

according to

-article edit activity (top left),

- number of major edits (top right),

- number of bursts in edit activity
(bottom, right)

- indegree (bottom left).

113 Years of Physmal Rev1ew

Brm‘e w. Herr 1T and Russell Dulyon (Data Mmmg & Visualization), Elisha F. Hardy (Graphic Design), Shashikant
Penumartly (Data Preparation) and Katy Borner (Concept)

| J3Years of Physical Rewew
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and INDUSTRY too.

Examining the Evolution and Distribution of Patent Classifications
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Fort Wayra

Mapping Indiana’s Intellectual Space

Identify

Richmods > Pockets of innovation

T > Pathways from ideas to products
wvd‘.- 1 ; 953000833

> Interplay of industry and academia

Ruwrgior
o] J
1 o {
Y
L4
4 ’
/
[ ] Aoademic
Q
Hew Karh @] Industry
,
i —_—— Arsdemic ws. Academic
f Guaravto A ————  Academic vs. Industry
{ ol e Pl Sy . Industry vs. Industry

pa—

Interested to get your own science map?
Contact the map makers!

caty@indiana.edu




SF I1S-0238261 award

Stanley
05 - Aung. 08.

Scholarly Database

i SEARCH INTERFACE:
DOCUMENTATION: i

——— DB PROJECT LEAD DB DEVELOPER
Gavin laRowe Sumee! Ambre
SDB PHYSREV ’ERO.}ECTVMANAGER STAJUS

SDB MSF

SDB NIH
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DB

LY DATABASE

Search across publications, patents, grants.

Download records and/or (evolving) co-author, papet-citation networks.

SDB|scHotarty parasase

Sedect Database
Feos Fwn Fuse Cusear [ reouwe [ mivseey
T~ Pas
2" iom [ Tarkam e Ao e e, bt ot vl crtumt
Last Name Mgdle Kame First Kame -| L -lunui-i-il-l u Ty ¥ o ;
=y
Autraris) fames ecsen =
Tiie: [ .9, Classitying DRA -.m-.-..-.-.._.. Tactersts b sinsrain,
.9 Joumal of Bcloges
Jourats [ . 3PN ittt st T bt e Bt P e 11 develng A2,
e e T i T R
Publication Rangs |t Lo asan IeARAREL OB LEET ARG TSR

trom [1975 ] 10 [ 3005 <1 (detiutt ear range s 1945-3008)

Sobt |- _Renat |

Scholarly Database: Web Interface

SD B | SCHOLARLY DATARASE

<<Pov i33456289 0 Nats

Now Saarch | Refiom Saarch | Dowsioad Reconds |

SDE:!SCHO[AW VLSS Scholarly Database: # Records & Years Covered

Datasets available via the Scholarly Database (* future feature)

Dataset # Records Years Covered Updated Restricted
Access

Medline 13,149,741 1965-2005 Yes

PhysRev 398,005 1893-2006 Yes

PNAS 16,167 1997-2002 Yes

JCR 59,078 1974, 1979, 1984, Yes
1989 1994-2004

USPTO 3,179,930 1976-2004 Yes*

NSF 174,835 1985-2003 Yes*

NIH 1,043,804 1972-2002 Yes*

Total 18,021,560 1893-2006 4 3

Aim for comprehensive time, geospatial, and topic coverage.
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‘%g’c L(J h ()l I Building Market Places not Cathedrals

> “Software glue’ has to intetlink datasets and algorithms written in different languages

using different data formats.

> 'The smallet the glue ot ‘CI Shell’, the more likely it can be maintained.

‘%g}'c |SHel] crshell - Serving Non-CS Algorithm Developers & Users

Developers

=Y

CIShell

S Cishel K Dles=me

Alliance
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CIShell — Build on OSGi Industry Standard

CIShell is built upon the Open Services Gateway Initiative (OSGi) Framework.

OSGi (http://www.osgi.org) is

r

»
>
>

A standardized, component oriented, computing environment for networked services.
Successfully used in the industry from high-end servers to embedded mobile devices since 7 years.
Alliance members include IBM (Eclipse), Sun, Intel, Oracle, Motorola, NEC and many others.

Widely adopted in open source realm, especially since Eclipse 3.0 that uses OSGi R4 for its plugin
model.

Advantages of Using OSGi

r

>

Any CIShell algorithm is a service that can be used in any OSGi-framework based system.

Using OSGi, running CIShells/tools can connected via RPC/RMI supporting peet-to-peetr
sharing of data, algorithms, and computing power.

Ideally, CIShell becomes a standard for creating OSGi Services for algorithms.

&CiSh

CIShell — Layer Cake

[ — |
Applications or
Services

Refarence

il

Applicatlon
Solutlons .
Reference
Service
Implementations
b=

Interfaces
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..’ C lfj h (‘] I CIShell — Deployment

Data-Algorithm Repositories

N= B [~

Server-Client

CIShell applications can be deployed as distributed data and algorithm repositories, stand alone applications,
peer-to-peer architectures, and server-client architectures.

ilillliﬂihl I I | I | NWB Tool: Intetface Elements
bttp:/ [ nwb.slis.indiana.edu

Load Data Select Preferences List of Data Models

Console

Visualize Data

Scheduler —. j i —ry
*+=——— Open Text Files
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Network Workbench Marketplace: &iseaigim: -

Community Wiki

NWB

Converters, and Algorithms

- x

e agEnERS

CiShell & OSGI

bttps:/ [ nwb.slis.indiana.edu

community

Semantic Scholars Grid """

MySpace ‘

Export: Traditional Grid Windows Live

RSS. Bibtex Cyberinfrastructure Academic Search
gle Scholar ] :
\ CiteULike

Connotea
Bibliographic )
Database

Science.gov -
Bibsonomy
I Generic Document Tools |

Biolicious

MyResearch
Database

M
PubMed
=}
Community Tools H Manuscript Conference
U Central Management
P

Integration/
Enhancement
User Interface

etc.

Existing
User Interface
New Document-enhanced  Web service

Existing Document
Research Tools Wrappers based Tools

Slide with regards from Geoffrey Fox, IUB
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