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State-of-the-Art

Computational Scientometrics:
Studying Science by Scientific Means

N Visual Interfaces
el to Digital Libraries

»  Barner, Katy, Chen, Chaomei, and Boyack, Kevin. (2003). Visualizing Knowledge Domains. In
Blaise Cronin (Ed.), Annual Review of Information Science & Technology, Medford, N]: Information
Today, Inc./ American Society for Information Science and Technology, V olume 37, Chapter 5, pp. 179-
255.

»  Shiffrin, Richard M. and Birner, Katy (Eds.) (2004). Mapping Knowledge Domains.
Proceedings of the National Academy of Sciences of the United States of America, 101 (Suppl_1).

»  Barner, Katy, Sanyal, Soma and 1V espignani, Alessandro (2007). Network Science. In Blaise

Cronin (Ed.), Annual Review of Information Science & Technology, Information Today, Inc./ American
Society for Information Science and Technology, Medford, N, Volume 41, Chapter 12, pp. 537-607.

» Places & Spaces: Mapping Science exhibit, see also


http://ivl.slis.indiana.edu/km/pub/2003-borner-arist.pdf
http://www.pnas.org/content/vol101/suppl_1/
http://ivl.slis.indiana.edu/km/pub/2007-borner-arist.pdf
http://scimaps.org/

Data Acquisition for Comprehensive Analysis



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.

Calls & Events

Datasets

Teaching Software

Publications

Presentations Funding

bttp:/ [ ivl.slis.indjana.edy



http://ivl.slis.indiana.edu/

Data Entities and Intetlinkages

Designed for team leads, members, I'T admins but also for
external scholars and funding agencies.

T Y e

Not covered:

- Queries

- Workflows

-

- Protocols
- Comments
- Bookmarks

- Ratings



Simplified representation of the IVL database schema
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Demo
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Publications Hardware
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Time series analysis & visualization
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Katy’s Travels in 2000-2006
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Mapping the Evolution of Co-Authorship Networks
Ke, Visvanath & Birner, (2004) Won 1st price at the IEEE Infol is Contest.
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M’tpp1ng the Evolutmn of Co- Authorthp Networks
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Information\Visualization Cmﬁ@mw@

The InfoVis CyberInfrastructure provides access to data, software code and learning
modules as well as computing resources in support of the analysis, modeling
and visualization of diverse data sets.

ted learning me
practical skill set by
uickly modify and ru

Scholarly Database

(@ZINSIENG Vzwa/z:{mg Kﬂw//edge Domains. NSF 11S-0238261 award
(Katy Birner, $451,000) Sept. 03-Aug. 08.

A Workbench for Netwark Scientists

| SEIL: Network Workbench: A Large-Scale Network Analysis, Modeling and
{f\] D @ sc@ Visnalization Toolkit for Biomedical, Social Science and Physics Research. NSF
Nt 118-0513650 award (Katy Birner, Albert-Laszlo Barabasi, Santiago Schnell,
HPNAP Alessandro Vespignani & Stanley Wasserman, Eric Wernert (Senior Personnel),
High Performance Network Applications Program -':....m.n......'.....,........'. X 7) 7 2 0) 9 2 6 ) Sgpj 0 5 ) A%g 0 8



http://nwb.slis.indiana.edu/
http://iv.slis.indiana.edu/
http://sdb.slis.indiana.edu/

N E SCHOLARLY DATABASE Challenges - Interlink $ Input &
| Publication/Patent Citation Output

YT 2T

Grants Patents Papers in Area A Papers in Area B

Time \_D/D/

Scholarly Enowledge o Citation Links ——»

Need to interlink
» Grants and papers/patents.
» Grants/papers/patents and their PIs/authors/inventors, etc.

Use resulting networks to
» Count #papers, Hcitations, etc.
» Determine strength of co-PI/author/inventor relations, etc.
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DESIGH BY ELISHA HARDY



SDB . “ L Scholarly Database: Web Interface

Search across publications, patents, grants.

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

SIDB | sCHOLARLY DATABASE

Select Database

¥ cos ["niH ["mnsF [ uspAT [ MEDUNE [ PHYSREV

[~ PNAS

Last Name Middle Name First Name

Author(s) Ijarn es

Title: I e.g.Classifying DNA

e.g.Journal of Biological

Journal:
I Sciences

Publication Range

From I 1995 j to I 2005 j (default Year range is 1945-2005)
Submit | Reset |

SDB | SCHOLARLY DATARASE

NIH (336 Matching Records)

1. JAMES, ERIC (2001) GLUCOCORTICOID RECEPTOR-MEDIATED CATARACT.

DESCRIPTION[Applicant’s Abstract) Calamcls are a .'.enoua nsk lo lhnae undergoing steroid therapy,

restricting the efficacy of these . Ster are posterior subcapsular,

frequently occlude the ceniral visual axis and often .

2. JAMES, GARTH (2001) THE USE OF BIOFILMSTO OCIUNTEH BIOTERRORISM.

DESCRIPTION [\"elhahm from Appllcanl s Abstract]The possibility that terrorists will contaminate public
wak er with agents, such as bacteria, viruses, or toxins, becomes greater every

day. Recent cases of intentional food ..

3. JAMES, JUDITH (2001) Fine specificity nf scleroderma autoantibodies.

DESCRIPTION [provided by applicant] Systemic sclerosis [scleroderma) is a disfiguring, multi-system

disease of unknovn ellnlngy which is characterized by a broad spectrum of disease manifestations with

warying organ ‘s

4. JAMES, LAURA (2001) NOVEL THERAPIES FOR ACEFAMINCIPH EN TOXICITY.

DESCRIPTION [adapted from the application) The long lelm goal of this award is ln develop therapies,

based on new mechanistic data, that can be utilized in the b of the [APAP])

overdose patient_ At therapeutic doses, APAP is metab._

5. JAMES, LAURA (2001) NOVEL THERAPIES FOR ACEI'AMINOP‘HEN TOXICITY.

DESCRIPTION [adapted from the application) The long term goal of this award is to develop therapies,

<[

<< Prev 12345678910 Next>>»

New Search | Refine Search | Download Records

Register for free access at https://sdb.slis.indiana.edu.



https://sdb.slis.indiana.edu/

Datasets available via the Scholarly Database (* future feature)

Scholarly Database: # Records & Years Covered

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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Latest ‘Base Map’ of Science

Kevin W. Boyack & Richard Klavans, unpublished work.

» Uses combined SCI/SSCI
from 2002

* 1.07M papers, 24.5M
references, 7,300 journals

* Bibliographic coupling of
papers, aggregated to

journals

» Initial ordination and
clustering of journals gave 671
clusters

» Coupling counts were
reaggregated at the journal
cluster level to calculate the

* (x,y) positions for each
journal cluster

* by association, (X,y)
positions for each journal
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Science map applications: Identifying core competency
Kevin W. Boyack & Richard Klavans, unpublished work.

Funding patterns of the US Department of Energy (DOE)
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Science map applications: Identifying core competency
Kevin W. Boyack & Richard Klavans, unpublished work.

Funding Patterns of the National Science Foundation (NSF)
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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)
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‘.,C | S h C l | Building Market Places not Cathedrals

> ‘Software glue’ has to interlink datasets and algorithms written in different languages
using different data formats.

» 'The smaller the glue or ‘CI Shell’, the more likely it can be maintained.
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CIShell — Serving Non-CS Algorithm Developers & Users

Developers

C1Shel] Wizards

=] New Plug-in Project X
Plug-in Content

CIShell

T 1T

Aln  Amibme  Vmsimn rearth Boseing  Hee
Enter the data requirad to generate the plug-in,

Plug-in Properties -

o — se2C IShell

- berinfras
Plug-in Version: |1w

Peloome To the Informetion Visuslizetion CyberInfosscosdcurs.

Fleane scknomledss this sffare by o wing
ENEcTRALLOT Yisuslizabion CyterIntrastoacturs, [MESTEAtIOm Yimualizatiom
Lub wl Indisne Unywecsiby, hilps #fiv.alos. i sdu

Plug-in Name: IA\gnmhmA\ Plug-in

Plug-in Prowider: ITeam e

Runtime Library: [algorithma jar

Plug-in Class @ New Plug-in Project B3

) Generate the Java clas| Templates

Class ame: [algart] Select one of the available templates to generate a fully-functioning @

plug-in
ah

plug-in will m “
[ reate a plug-in using one of the templates
) intended foruse wth ol i e

Alliance

% Custom plug-in wizard This wizard creates standard phug-in

iHella, World directory structure and adds the
. ollawing
THvC persister * Action set. This tamplate creates

simple action set that adds a menu

A

| [f v Progressive Algarithm

e

#5Plug-in with a multi-page editor
#5Plug-in with an editor

%9 Plug-in with 3 popup menu
24Plug-in with 2 property page
45Plug-in with a view

49Plug-in with perspective extensions

<gack tiext >

item to the menu bar.The menu
tem invokes the new Plugin class.
1ts role is to launch the code for your
basic Algarithm Plug-in

Extensions Used
 org.eclipse.ui actionsets
* org.eclipse.ui startup

cancel
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‘gocc | CIShell - Build on OSGi Industry Standard

CIShell is built upon the Open Services Gateway Initiative (OSG1) Framework.

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

>

Y V V

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

>
>

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 suppotting peet-to-peet
sharing of data, algorithms, and computing power.

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


http://www.osgi.org/

‘.,C 1S he[ I CIShell — Layer Cake

e
Applications or
Services
Reference
Application
Solutions .
-
Reference M
Service
Implementations
-
Interfaces
k)




‘.’ C I S h el I CIShell — Deployment

Data-Algorithm Repositories

Peer-to-Peer

Server-Client

CIShell applications can be deployed as distributed data and algorithm repositories, stand alone applications,
peer-to-peer architectures, and server-client architectures.
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An exhibition created for the conference "Mapping Humanity’s Knowledge and
Expertise in the Digital Domain® at the 2005 Meeting of the American Association
of Geographers that is updated regularly with new maps and explainations.

Home Browse Maps Compare & Contrast Maps Connect

Exhibit Purpose and Goals

The Places& | o/~ \eEL Tl Places & Spaces: Mapping
Spaces exhibit has been created to (R ¥R T h g
demonstrate the power of maps. \ T‘ -T‘ #J_ H ! -_L—}f""‘l-k, ! SClence
11 L3 [ o et [ . oy o o
&n initial theme of this exhibit is to compare and = bmal a science eXhlblt that lntrOdUCCS
contrast first maps of our entire planet with the » people to maps Of SClCIlCCS

first maps of all of science as we know it
Come see with your own eyes the extent to which maps can be employed to help make thelr makefs aﬂd USCLS.

sense of the flood of infarmation we are confronted with and how domain maps can be used / // o .
to locate complex and beautiful information. /772‘7 VE////(/DJ 077,

This online part of the exhibit provides links to a selected series of maps and their makers
along with detailed explanations of why these maps work, The physical counterpart supports

the close inspection of high quality reproductions for display at conferences and education Exhibit Curators: Dr. I{at-y
centers. It is meant to inspire cross-disciplinary discussion on how to best track and . .
communicate human activity and scientific progress on a global scale. BO]’_‘ne]’_‘ & Ehsha Hardy

Places g Spac

Carto 4
9raphy of the

Physical ang Abstract


http://scimaps.org/

The Power of Maps

Four Early Maps of Our World
VERSUS
Six Early Maps of Science

(15t Lteration of Places & Spaces Exhibit - 2005)



The Power of Reference Systems

Four Existing Reference Systems
VERSUS
Six Potential Reference Systems of Science

(2" Iteration of Places & Spaces Exchibit - 2006)



Impact

The United States Patent and Trademark Office does scientists and

industry a great service by granting f 10 protect

are Ina  that groups patents by indus-
try or use, proximate function, effect or product, and structure. At the
time of this g th 160,523 ¢ iesina hierarchy that can

get as deep as 15 levels. We display the first three levels (13,529 catego-
ries) at right in what might be considered a textual map of inventions.

Patent applications are required to be unique and non-obvious, partially
by revealing any previous patents that might be similar in nature or
found: far the current ion. In this way we can trace
the impact of a single patent, seeing how many patents and categories
it affects.
The patent on G -a lightweight, durable synthetic fiber—is an
example of one that has had significant impact. The box befow enlarges
the section of the hierarchy where it is filed, and the red lines (arranged
1o start along a l 1981 10 )} point to the 130
that contain 182 patents, from waterproof clathing to surgical cosmetic
implants, that mention Goretex as prior art.

Prior Art

R ] ;__'—E‘i...i_..'

New patents often bulld on older ideas from many categorles. Here, blue
lines ariginate in sixteen different categories that contain the patents cited
as prlor art for a patent on “gold nanoshells” Gold nancshells are a new
invention: tiny spheres (with a diameter ten million times smaller than a
human hair) that can be used to make tumors maore visible in infrared
scans, and have even helped cause complete remission of tumors in tests
with laboratery mice. The blue lines show that widely separated categories
provided background for this invention,

Keeping

g s an imp partof ]
any including the patent hierarchy. C i easier to
understand, search, and maintain if they contain elements (patents in this
case) that fit well within the definition of the category, The box above
shows a tiny bar chart, part of a “Taxonomy Validator” that helps people
decide whether cateqaries are good ones.

Catege can be or and ] need to be split
when they becomes too large; a constant problem shared by many classifi-
cations systems in this information-rich century. But how can we deter-
mine exactly where to split a category in two, for example--if there are
hundreds ar th 4 of al, it

The Taxonomy Validator measures a “distance to prototype:” how far each
element is from an idealized “prototype” element for each bucket. This can
be based on statistics, computational comparisons of words, or even
human judgement. A simple bar chart can then show how good a category
is. A good category has lots of small bars; a generally ragged category is
one that might need scrutiny or recrganization; while one that has only
one of two tall bars may just mean that one or two elements don't belong,
Even simple like this can ease know work by showing
the eye much more than can fit into memory as words; focusing people on
just the right issues, and providing a vastly broader background to support
more informed judgements.
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Impact

The United States Patent and Trademark Office does scientists and
industry a great service by granting patents to protect inventions.

dina  that groups patents by indus-
try or use, proximate function, effect or product, and structure. At the
time of this writing th 160,523 ¢ iesina hierarchy that can
get as deep as 15 levels. We display the first three levels (13,529 catego-
ries) at right in what might be considered a textual map of inventions.

Patent applications are required to be unique and non-obvious, partially
by revealing any previous patents that might be similar in nature or
provide a foundation for the current invention. In this way we can trace
the impact of a single patent, seeing how many patents and categories
it affects.

The patent on G -a lightweight, durable synthetic fiber—is an

example of one that has had significant impact. The box befow enlarges
the section of the hierarchy where it is filed, and the red lines (arranged
to start along a time line from 1981 1o 2006) paint to the 130 categories
that contain 182 patents, from waterproof clothing to surgical cosmetic
implants, that mention Goretex as prior art.

Prior Art
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New patents often bulld on older ideas from many categorles. Here, blue
lines ariginate in sixteen different categories that contain the patents cited
as prior art for a patent on “gold nanashells” Gold nanoshells are a new
invention: tiny spheres (with a diameter ten million times smaller than a
human hair} that can be used to make tumors mare visible in infrared
scans, and have even helped cause complete remission of tumors in tests
with laboratery mice. The blue lines show that widely separated categories
provided background for this invention,

Keeping g Is an imp q
any y, Incleding the patent hi hy. C easier 1o
understand, search, and maintain if they contain elements (patents in this
case) that fit well within the definition of the category. The box above
shows a tiny bar chart, part of a “Taxonomy Validator” that helps people
decide whether cateqaries are good ones.

Catege can be or and i need to be split
when they becomes too large; a constant problem shared by many classifi-
cations systems in this information-rich century. But how can we deter-
mine exactly where to split a category in two, for example--if there are
hundreds ar th 4 of al, it

partof

The Taxonomy Validator measures a “distance to prototype:” how far each
element is from an idealized “prototype” element for each bucket. This can
be based on statistics, computational comparisons of words, or even
human judgement. A simple bar chart can then show how good a category
is. A good category has lots of small bars; a generally ragged category is
ane that might need scrutiny or reorganization; while one that has only
one of two tall bars may just mean that one or two elements don't belong,
Even simple visualizations like this can ease knawledge work by showing
the eye much more than can fit into memory as words; focusing people on
just the right issues, and providing a vastly broader background to support
more informed judgements.
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Process of Treating Scrap or Waste Product |

Process of Treating Scrap or Waste Product Containing At Least
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Treating Polymer Derived From Hydrocarbon Monomers Only

Treating Polysiloxane

Treating Polyester
Treating With Alcohol
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Treating Polycarbonamide

Cellular Products or Processes of Preparing /
Cellular Product Derived From Two or More Solid Polymers or Fr
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Science can be thought of as containing themes and paradigms. Themes are areas of current
research, while paradigms comprise the dominant tool sets and existing knowledge that
are used by today’s researchers. This map shows 776 major paradigms in science

along with the dominant relationships between these paradigms. Paradigms are

shown as circles; strong relationships between paradigms are indicated by the

lines connecting the circles. The map was created by recursively clustering

B the 820,000 papers referenced most often in 2003. Clustering at each level

was done using VxOrd, a force-directed graph layout routine. These

papers formed 53,000 clusters, 6,100 higher-level clusters, and finally

the 776 paradigms. Although each paradigm contains, on average,
1,000 papers, some are larger and some are smaller, as shown by
different sized circles on the map.

The ring-like structure that is formed by scientific paradigms
is very robust. We find similar structures for different years,
and for maps generated from scientific journals. “The
Structure of Science”, a galaxy map shown in the first
iteration of Places & Spaces, is a map based on clustering
of scientific journals, with superimposition of papers

on the journal structure, whereas this map was gene-

C rated directly from highly-cited papers. “The Structure
of Science shows current science in a disciplinary
context, while this map can show the breadth of
disciplines that contribute to single paradigms.

Because of the robust nature of the structure of
science and its paradigms, we have placed our

776 scientific paradigms within a reference sys-
tem containing 12 radial slices and é rings. This
allows the position of each paradigm to be codified
and available for lookup; for instance Fluid
Mechanics paradigms are in grid B3.

We have also calculated and displayed the vitality

of each paradigm. Vitality is a measure of the

speed at which a group of researchers reaches
consensus about major improvements. Paradigms are
constantly being improved, but it usually takes years

to reach consensus about which improvements are
major. The white circles represent communities where
consensus is reached relatively slowly. This is a common

Circle size = Paradigm size

Vitality Scale phenomenon in the social sciences, ecological sciences,
Average or less computer sciences, and mathematics disciplines. The

@ High red circles represent communities of researchers where
@ Very high consensus is reached relatively rapidly. This is more
common in physics, chemistry, biochemistry, and many medical

disciplines. Very dark circles (such as those in Astrophysics, L5-6)

represent communities where consensus is reached extremely quickly.

E The map of scientific paradigms and its reference system can be

used for multiple purposes. Countries, industries, companies, universities,

and individual researchers can all locate themselves within the map, either

as single points, or as a specific collection of paradigms. Various metrics, such as
vitality, can be overlayed on this reference system to highlight specific impacts.
Science education and personal discovery can also be enhanced by linking stories and
facts to the map that highlight scientific history, current advances and relationships
between scientific paradigms.



Toric Map: How Scientiric PARADIGMS RELATE

| All Topics

Sweep through all 776
scientific paradigms

Sustainability

The science behind
oour long-term hopes

Biology &
Chemistry

The interface between
these two vital fields

GroGRAPHIC Mar: WEerE Science Gers DoNg

Francis H. C.
CRICK

Co-discovered DNA's
double helix

Joshua
LEDERBERG

Pioneerin bacterial
genetic mechanisms

Albert

EINSTEIN

Revitalized physics
with Relativity theories

Derek J. de Solla
PRICE

Known as the “Father
of Scientometrics”

| Michael E. SusanT.
FISHER FISKE

Models critical phase Connects perception

transitions of matter

Richard N.
ZARE

Uses laser chemistryin
molecular dynamics




Nanotechnology

This overlay shows the distribution

of nanotechnology within the para-

digms of science. The majority of _ _
t work in nanotechnolo Jachce oty

CUTEEn : : 'gy scale of molecules

takes places in physics, chemistry,

and materials science, at the upper

right portion of the map. However,

an increasing amount of nanotech-

nology is being applied in the bio-

logical and medical sciences, at the

lower right.

Nanotechnology
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W. Bradford Paley
Scientific Mapmaker

Digital Image Design Incorporated
Dept. of Computer Science, Columbia University

[Nluminated Diagram Display


http://www.youtube.com/watch?v=bXABcOABG4E

The Power of Forecasts

Four Existing Forecasts
VERSUS
Six Potential Science ‘Weathet’ Forecasts

(3" Iteration of Places & Spaces Exhibit - 2007)



Science Maps for
Economic Decision Making

Four Existing Maps
VERSUS
Six Science Maps

4" Lteration of Places & Spaces Exchibit - 2008)



Science Maps in Action



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

Research Institutions
Birner, Katy, Penumarthy, Shashikant, Meiss, Mark and Ke, Weinao. (2006)

Mapping the Diffusion of Scholarly Knowledge Among Major U.S. Research

Institutions. Scientometrics. 68(3), pp. 415-426.

Research questions:

1.

2. Does one still have to

Stanford U 3 =

Does space still matter V"¢

in the Internet age?

study and work at major research
institutions in order to have access to

high quality data and expertise and to produce high
quality research?

3. Does the Internet lead to more global citation

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
of information among them.

log of number of institutions citing each other
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113 Years of Physical Review

bttp:/ [ scimaps.org/ dev/ map _detail. phpZmap 1d=171
Bruce W. Herr 1I and Russell Dubon (Data Mining & Visualization), Elisha F. Hardy (Graphic Design), Shashikant
Penumarthy (Data Preparation) and Katy Borner (Concept)
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http://scimaps.org/dev/map_detail.php?map_id=171
http://ella.slis.indiana.edu/%7Ekaty/
http://viewmorepics.myspace.com/index.cfm?fuseaction=user.viewPicture&friendID=41373347&MyToken=98f7a47b-744c-4274-9845-d94ae15bfe29

Examining the Evolution and Distribution of Patent Classifications

~—, Patents Granted Over the Last 20 Years

| | Top Clageas 1992 - 2002 In the United States, cach patent gets assigned to one owt of more than 450 dasses covering broad application
\ i Ly Top Classes 1978 - 1982 i ;’:“ ::wmuwmpwmmm\ m—fe domalns. An examination of the size and growth of patent classes provides Insight about patenting trends.
2=t 20 | Uimmnc y o Lk Lvmnna [ R e e e
E 43 | Driay Bie AleeLing annl By Tiatiog Commpuniatiorn| 90521 | by o Mg M bl | Treamaps, @ space (il teheviguee devebopsd in e HC Lab at e University of Manylsnd, ane wed Lo
= il e e compnunicate major results. Treernaps represent a tree structure as nested rectangles with each
5 g w::,,,_m e ::w. e R — | 12sme rectangle representing a nade. A rectangular area is first allocated to hold the representation of the tree, and this
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Overlaid are 3,599 math (blue),
0,474 science (green), and 3,164
technology relevant articles
(yellow).

All other articles are given in grey. .m

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).
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