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 The Wisconsin DBMS Research Home Page

What's Here

Information about database research and researchers at Wisconsin.

Information and source code for UW database software, including CORAL, EXODUS, OO7,
PARADISE, SHORE, ZetaSim and ZOO.

Information about UW DBMS mailing lists.
Pointers to other database information.

UW DBMS Research

The research interests of the DBMS group at Madison are wide and varied. A good overview of ongoing
work can be found by reading the home pages of the faculty, and by reading about the various software
projects that are underway.

People

The DBMS research group at UW-Madison is made up of a large group of faculty, students and staff. The
"official" DBMS faculty include:

Mike Carey (Now at IBM Almaden.)
David DeWitt
Yannis Ioannidis
Jeff Naughton
Raghu Ramakrishnan

Additionally, Miron Livny and Marvin Solomon are involved in DBMS research in conjunction with their
other interests.

The bulk of the group is made up of a number of graduate students, and also a dedicated crew of full time
staff. We also have a large and distinguished group of alumni and alumnae.

UW Database Graduate Students

THE WEB, 1.0
HYPER-DOCUMENTS I.E. ... 

PROSE



THE WEB, 2.0
COMMUNITIES I.E. 

PEOPLE!

alpha

AND 
ADVERTISING

or is that a 
web 1.0 
leftover?



hmm...

oops!

HTTP://FLICKR.COM/PHOTOS/WORDFREAK/1609963805/
HTTP://FLICKR.COM/PHOTOS/MYSTERYBEE/1659354500/

HTTP://FLICKR.COM/PHOTOS/DAQUELLAMANERA/162104797/

PEOPLE

INFORMATION

COMPUTATION

WEB 2.0
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WEB 1.0: INFORMATION? 
COMPUTATION?

PEOPLE COMPOSE WEB PAGES

COMPUTERS EXTRACT 

STRUCTURE AND STATISTICS

BENEFIT: PEOPLE GET BETTER 

ACCESS TO WEB PAGES

HTTP://FLICKR.COM/PHOTOS/TIMO/20745748/

HTTP://FLICKR.COM/PHOTOS/MRICON/1836673/

HTTP://FLICKR.COM/PHOTOS/TIMCUMMINS/51065450/

EYEBALLS             CONTENT
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HTTP://WWW.FLICKR.COM/PHOTOS/REVSORG/1168346563/
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UPC

RFID

GPS

SENSORNETS

SOFTWARE LOGS

...

THE NEXT INDUSTRIAL 
REVOLUTION: DATA
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POST-INDUSTRIAL DATA

STRUCTURED, STANDARDIZED, 
SIMPLE

OR .... NOT?

DATA INTEGRATION, MEET

DATA FUSION

NOISE, WASTE

EVIDENCE, NOT DATA
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OPPORTUNITY KNOCKS

CLEAR OPPORTUNITIES ON THE “PRODUCTION” SIDE

HW (SENSORS)

NETWORKING

INTELLIGENT DATA ACQUISITION...

WHAT ABOUT “CONSUMER” SIDE?



ENRICHING THE SYMBIOSIS

PEOPLE AND PROGRAMS BRING

 STRUCTURE AND STATISTICS

WORKING TOGETHER, 
COMPUTERS & PEOPLE GENERATE 

WEB PAGES

BENEFIT: PEOPLE GET BETTER  

INSIGHT & CONTROL OF THEIR 

STRUCTURE & STATISTICS

(COLLECTIVE WISDOM) × COMPUTATION

HTTP://FLICKR.COM/PHOTOS/JOFFLEY/118481375/
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THE BIG QUESTION

WHO CARES?  

WHO’S GOT DATA, WANTS TO ANALYZE WITH 

THEIR PALS?

THIS DOESN’T SOUND LIKE AN ADVERTISING 

OPPORTUNITY...

STEP BACK A SECOND:

IN 1993, WHO HAD A WEB PAGE?

COME TO THINK OF IT, WHAT DID WE USED TO 

THINK COMPUTERS WERE FOR?  

HTTP://WWW.FLICKR.COM/PHOTOS/STINKYPETER/889056151/
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OUTLINE

SIMULTANEOUS REVOLUTIONS

WEB 2.0

INDUSTRIAL REVOLUTION 

OF DATA

TAPPING THE CONFLUENCE

OPPORTUNITY

CHALLENGE

INSPIRATION FROM AFIELD

BRICOLAGE & PLAY

EARLY DAYS OF DATA 2.0

LIFECYCLE, CHALLENGES

TOWARD A RESEARCH AGENDA



THE DATA IS COMING

POISED TO SWAMP THE HANDICRAFT TEXT

WE HAVE EXAMPLES TODAY

HOW ARE WE DOING?



WHAT SAY THE ELEPHANTS?



WHAT SAY THE ELEPHANTS?



POWER TO THE PEOPLE?
DATA 2.0

SWIVEL.COM 

MANY-EYES.COM (IBM)

DATA360.COM

INSIGHT.BUSINESSOBJECTS.COM

FREEBASE.COM
HTTP://WWW.FLICKR.COM/PHOTOS/WADEY/400836753/
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 Search

Share this Graph

Send an Email

Post to Blog

0 diggs 

Rate It

 5 ratings

Sign in to rate

Like It

Feature It

Add tags

See all

By brian on Apr 21, 2007
Viewed 23696 times

New! Edit Your Data  Confectionary  Blog  Help  Feedback  Sign Up!  Sign In

Home  Graphs  Data  People  Groups  Upload

Growth of Creative Commons Photos on Flickr (millions of

photos)

Graph  Table Cloud Map         Absolute Relative   All 1y 1y 8m  >    More Options

Bling  Compare

Sources:  Collected by Jared Benedict from Flickr
(http://redjar.org/jared/blo...)

Swivel uses Creative Commons-licensed photos represented by

the purple line (by-2.0) for images around the site (user avatars,

data set and column images, and graph bling). Most people seem

to go for the more restrictive license: Attribution, Non-

Commercial, No Derivatives (by-nc-nd-2.0), the blue line. —brian

Comments (1 - 20 of 37)

tim says

what's this little cut between july and september in the

by-nc-sa and by-nc-nd curves? ;)

posted 6 months ago

brian says

i was wondering that too. i assume the data is cumulative. so it might be an issue

with a little spec of dirty data.

posted 6 months ago

rejon says

This is quite cool Brian. Yes, there is info on the CC wiki about other metrics

which could be used to plot graphs:

http://wiki.creativecommons...

Also, Mike Linksvayer blogged this on CC's blog: http://creativecommons.org/...

posted 6 months ago

brian says

rejon, that page is a great resource too. I also added it as comment on the

original data set (http://swivel.com/data_sets...). i'll also see if we can get it into

a form that will be plottable by Swivel.

posted 6 months ago

rejon says

Cool! Where did you get the data for flickr at? What we really need is regular data

about our licenses on google, microsoft live search and yahoo plotted. That would

Legend

Growth of Creative Commons

Photos on Flickr

by-2.0

by-nc-2.0

by-nc-nd-2.0

by-nc-sa-2.0

by-nd-2.0

by-sa-2.0

More >

Tags

no tags yet

Community Tags

no tags yet

Correlations

100%
by-nc-2.0 and by-sa-
2.0

Related Graphs

Growth of Creative
Commons Photos on Flickr

Created By: Dmitry
Views: 2982

Growth of Creative
Commons Photos on Flickr
(millions of photos)

Created By: guest
Views: 2254

Growth of Creative
Commons Photos on Flickr
(millions of photos)

Created By: andyd
Views: 1405

Growth of Creative
Commons Photos on Flickr
(millions of photos)

Created By: guest
Views: 1251

Growth of Creative
Commons Photos on Flickr
(millions of photos)

Created By: guest
Views: 1108
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Barack Obama

Discuss "Barack Obama" Hide Empty Fields

  

Types:  Person (People) , US Senator
(Government) , US Politician (Government) , Author
(Publishing) , Award Winner (Award) , Book Subject
(Publishing)

Also known as:  Barack Hussein Obama, Jr.

Gender:  Male

Date of Birth:  Aug 4, 1961

Place of Birth:  Honolulu, Hawaii

Country Of Nationality:  United States

Profession:  Politician , Lawyer

Religion:  United Church of Christ

Parents:  Ann Dunham , Barack Obama, Sr.

Children:  Natasha Obama , Malia Ann Obama

Siblings:  double-click to add "Siblings"

Spouse (or domestic partner):  Michelle Obama  •
Oct 18, 1992

Height:  1.87 m

Weight:  double-click to add "Weight"

Description

Barack Hussein Obama (born August 4, 1961) is the junior United States

Senator from Illinois and a member of the Democratic Party. The U.S.

Senate Historical Office lists him as the fifth African American Senator in

U.S. history and the only African American currently serving in the U.S.

Senate. Born to a Kenyan father and an American mother, Obama grew up

in culturally diverse surroundings. He spent most of his childhood in the

majority-minority U.S. state of Hawaii and lived for four years in Indonesia.

After graduating from Columbia University and Harvard Law School, Obama

worked as a community organizer, university lecturer, and civil rights lawyer

before entering politics. He served in the Illinois Senate from 1997 to 2004,

launching his campaign for U.S. Senate in 2003. Obama delivered the

keynote address at the 2004 Democratic National Convention while still an

Illinois state legislator.

edit view history

Recent Discussions about Barack Obama

no recent discussions

Keyword search Freebase  Search

Home  Data  Apps  Discuss  Help  Please sign in or register to contribute.

image 1 of 1

Page History

Created by Metaweb Oct 22, 2006
10:15am

Last edited by mw_prop_bot Oct
5, 2007 11:49pm

Web Link(s)

http://www.barackobama.com/

Employment history

University of Chicago  •
Lecturer  • 1993  • 2004

Miner, Barnhill & Galland  •
Associate Attorney  • 1993  •
1996

Sidley Austin  • Associate
Attorney  • 1988

Business International
Corporation  • 1983  • 1984

Education

Harvard Law School  • 1988  •
1991  • Juris Doctor

Columbia University  • 1983  •
B.A.  • Political science

Occidental College

Punahou School  • 1979

Quotations

Democracy demands that the
religiously motivated translate
their concerns into universal,
rather than religion-specific,
values.

Places lived
double-click to add "Places lived"

Books Written

The Audacity of Hope

Dreams from My Father

Short Stories Written
double-click to add "Short Stories

Written"

Essays/Articles Written



WHERE COULD THIS GO
(PART 1)

“WITH A COLLABORATIVE SPIRIT, WITH A COLLABORATIVE PLATFORM 

WHERE PEOPLE CAN UPLOAD DATA, EXPLORE DATA, COMPARE 

SOLUTIONS, DISCUSS THE RESULTS, BUILD CONSENSUS, WE CAN ... 
ENGAGE PASSIONATE PEOPLE, LOCAL COMMUNITIES, MEDIA AND THIS 

WILL RAISE – INCREDIBLY – THE AMOUNT OF PEOPLE WHO CAN 

UNDERSTAND WHAT IS GOING ON. 

AND THIS WOULD HAVE FANTASTIC OUTCOMES: THE ENGAGEMENT OF 

PEOPLE, ESPECIALLY NEW GENERATIONS; IT WOULD INCREASE 

KNOWLEDGE, UNLOCK STATISTICS, IMPROVE TRANSPARENCY AND 

ACCOUNTABILITY OF PUBLIC POLICIES, CHANGE CULTURE, INCREASE 

NUMERACY, AND IN THE END, IMPROVE DEMOCRACY AND WELFARE.”

ENRICO GIOVANNINI, CHIEF STATISTICIAN, OECD.  JUNE, 2007



WHERE THIS COULD GO 
(PART I)

Apathetic
People

The World’s
Data

Indifferent
Leaders



WHERE THIS COULD GO 
(PART I)

Engaged
People

The World’s
Data

Accountable
Leaders



WHERE COULD THIS GO
(PART 2)

CASUAL DATA USERS    VS.     THE I.T. FORTRESS

“BOTTOM-UP” BUSINESS INTELLIGENCE

HTTP://WWW.FLICKR.COM/PHOTOS/MATTPICIO/482766923/

HTTP://WWW.FLICKR.COM/PHOTOS/TANCREAD/35683040/

$6.8B

$4.9B

$3.3B

http://www.flickr.com/photos/mattpicio/482766923/
http://www.flickr.com/photos/mattpicio/482766923/
http://www.flickr.com/photos/mattpicio/482766923/
http://www.flickr.com/photos/mattpicio/482766923/
http://www.flickr.com/photos/tancread/35683040/
http://www.flickr.com/photos/tancread/35683040/
http://www.flickr.com/photos/tancread/35683040/
http://www.flickr.com/photos/tancread/35683040/


WHERE COULD THIS GO
(PART 2)

THE QUANTITATIVE INTERNET

PEOPLE? YES.

BUT SUB-COMMUNITIES, 
WITH OPINIONS, AGENDAS, 
AND SECRETS.

INFORMATION? DEFINITELY.

COMPUTATION? YOU BET.

IN A CLOSED LOOP WITH 

PEOPLE.

VALUE: 
LIMITED PUBLICATION, SHARING, 
COLLABORATIVE SENSEMAKING.



CAN THIS WORK?

EVIDENCE FOR: 

WIKIPEDIA

YOUTUBE

FLICKR

FACEBOOK

EVIDENCE AGAINST:

CYC

THE SEMANTIC WEB

EVERY DATA WAREHOUSE

THE FUN FACTOR



FUN?

http://www.swivel.com/graphs/show/24179222
http://www.swivel.com/graphs/show/24179222
http://www.swivel.com/graphs/show/24179222


FUN?

http://www.swivel.com/graphs/show/20538497
http://www.swivel.com/graphs/show/20538497
http://www.swivel.com/graphs/show/20538497


THE REAL EVIDENCE AGAINST:
DATA WAREHOUSING

DATA INTEGRATION AT CORPORATE SCALES IS A DISASTER

MANY OPEN RESEARCH CHALLENGES IN DATA INTEGRATION.



STRUCTURE & FREEDOM

WHY HASN’T THIS BEEN A PROBLEM FOR THE WEB?

STEPPING BACK FURTHER: 

WHAT IS STRUCTURE?  

WHAT IS FREEDOM?  

WHAT DOES EACH PROVIDE?

HTTP://FLICKR.COM/PHOTOS/LIFEASART/234791161/

HTTP://WWW.FLICKR.COM/PHOTOS/SCMIKEBURTON/517090571/

http://flickr.com/photo_zoom.gne?id=234791161&size=m
http://flickr.com/photo_zoom.gne?id=234791161&size=m
http://flickr.com/photos/lifeasart/234791161/
http://flickr.com/photos/lifeasart/234791161/
http://www.flickr.com/photos/scmikeburton/517090571/
http://www.flickr.com/photos/scmikeburton/517090571/
http://www.swivel.com/
http://www.swivel.com/


A LITTLE HISTORY

1959: HANS P. LUHN DESCRIBES KEYWORD IN CONTEXT (KWIC).

1969: EDGAR F. CODD PUBLISHES ON THE RELATIONAL MODEL

STRUCTURED/UNSTRUCTURED DICHOTOMY ESTABLISHED EARLY



“UNSTRUCTURED” DOCUMENT 

RETRIEVAL

“STRUCTURED” DATABASES

ASSERTION (FOLLOWING  J. 
DERRIDA)

THIS DICHOTOMY IS 

SIMULTANEOUSLY 
MEANINGLESS AND 
USEFUL

LET US REVISIT EACH...

THE PILLARS OF MODERN 
INFOSYSTEMS



STRUCTURED DATA: 
THE PRIMACY OF ACCURACY

HIGH VALUE ⇒ PRECISION

DATA MODELING

INTEGRITY CONSTRAINTS

NORMALIZATION

TRANSACTIONS

PRECISION  ⇒ ISOLATION

WAREHOUSING & 

FEDERATION

THE CHALLENGES OF DATA 

INTEGRATION



CODD’S DATA INDEPENDENCE WAS A   
REVOLUTION IN SOFTWARE ENGINEERING:

WHENEVER:  dApp/dt << dEnv/dt

REQUIRES ENGINEERED STRUCTURE

WE KNOW ABOUT STRUCTURED 
DATA 



IN MANY CASES, DATA WASN’T INTENDED FOR AN APP!

THEN FOR WHAT?

(SOYLENT GREEN IS ...)

PEOPLE!

YET BEHIND ALL HUMAN DISCOURSE IS “DEEP 
STRUCTURE” (F. DE SAUSSURE)

UNSTRUCTURED DATA



UNSTRUCTURED DATA:
RELEVANCE & RELATIONSHIPS

DOCUMENTS: RELEVANCE? 

SUBJECTIVE VALUE

SEARCH >> QUERY

PRIMACY OF RANKING

INTERNET: SEARCH + SURF

AUTONOMOUS DATA 

GENERATION

EASE OF INTEGRATION

HYPERLINK: 
CONTENT = INTENT



ENGINEERED STRUCTURE (DBS) 

VS. 

“FOUND” STRUCTURE (IR)

WE WILL BE RETURNING TO THIS

A KEY METHODOLOGICAL 
DISTINCTION

HTTP://FLICKR.COM/PHOTOS/SANTINOBROADCAST/54285870/

HTTP://FLICKR.COM/PHOTOS/GOSSAMERPROMISE/636196238/

http://flickr.com/photos/santinobroadcast/54285870/
http://flickr.com/photos/santinobroadcast/54285870/
http://flickr.com/photos/santinobroadcast/54285870/
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http://flickr.com/photos/gossamerpromise/636196238/
http://flickr.com/photos/gossamerpromise/636196238/
http://flickr.com/photos/gossamerpromise/636196238/
http://flickr.com/photos/gossamerpromise/636196238/


AND YET...

THE DISTINCTIONS BECOME EVER BLURRIER

ETC.

I.R. D.B.

Tagged Fields Full-Text Predicates

Information Extraction Ranked SQL

Map-Reduce Non-Transactional Update



WHERE DO WE GO FROM HERE?

SUBVERT THE STRUCTURED/UNSTRUCTURED 
DICHOTOMY!?

WITHOUT OPPOSITION, TERMS LOSE ALL MEANING!?

AND YET, THE METHODOLOGIES MAY STILL BE USEFUL 
(DERRIDA, AGAIN)

WHAT ARE THE METHODOLOGICAL LESSONS?



A PEEK AT SOME 20TH CENTURY PHILOSOPHY/CRITICISM

AND 21ST C. POP CULTURE!

A (?) BRIEF (?) DETOUR (?)



OUTLINE

SIMULTANEOUS REVOLUTIONS

WEB 2.0

INDUSTRIAL REVOLUTION 

OF DATA

TAPPING THE CONFLUENCE

OPPORTUNITY

CHALLENGE

INSPIRATION FROM AFIELD

BRICOLAGE & PLAY

EARLY DAYS OF DATA 2.0

LIFECYCLE, CHALLENGES

TOWARD A RESEARCH AGENDA



DATABASES

STRUCTURED/UNSTRUCTURED

PHILOSOPHY, LINGUISTICS, SOCIOLOGY, CRITICISM

STRUCTURALISM/DECONSTRUCTION

ART

STRUCTURISM/BRICOLAGE

MUSIC

COMPOSITION/IMPROVISATION

MANY HAVE WORRIED ABOUT 
STRUCTURE IN THE 20TH C



(FOLLOWING CLAUDE LÉVI-STRAUSS) 

CONTRAST THE BRICOLEUR WITH THE ENGINEER

THE BRICOLEUR POTTERS ABOUT WITH ODDS-AND-
ENDS, PUTS THINGS TOGETHER OUT OF BITS AND 
PIECES.  “TINKERER”.

THE ENGINEER FORMS STABLE STRUCTURES OUT OF 
“WHOLE CLOTH”

DERRIDA ADDRESSED OUR 
DICHOTOMY

J. DERRIDA, “STRUCTURE, SIGN AND PLAY IN THE DISCOURSE OF THE HUMAN 
SCIENCES”, 1966



BRICOLAGE

JUXTAPOSITION WITHOUT 

REQUIRING RATIONALITY

ENABLES WHAT DERRIDA 

CALLS “PLAY”

ADDRESSING & AFFIRMING 

PROVISIONAL TRUTHS

ENGINEERING

STABLE STRUCTURES 

WITH LITTLE OR NO “PLAY”

ENGINEER MUST BE AT 

CENTER OF HIS DISCOURSE

A GOD-LIKE FIGURE.  
A MYTH.

REALLY, ENGAGES IN 

BRICOLAGE AFTER ALL.

BRICOLEUR/ENGINEER



CONFESSION

THIS TALK IS AN 

EXERCISE IN 

BRICOLAGE.

SELF-REFERENTIALITY 

AND RECURSION ARE 
PART OF THE 
DECONSTRUCTIONST 

MINDGAME...



THIS SUBVERTS THE DICHOTOMY BETWEEN 
ENGINEERING/BRICOLAGE

JUST AS WE SAW WITH STRUCTURED/
UNSTRUCTURED

BUT THE DERRIDA RESPONSE IS TO AFFIRM THE PLAY 
IN THIS FALSE DICHOTOMY

RATHER THAN MOURN THE LOSS OF SIMPLICITY

IF THE ENGINEER IS REALLY A 
BRICOLEUR...



21ST C. POPULAR CULTURE

STEVEN COLBERT’S WIKIALITY

TOGETHER “WE CAN ALL CREATE 

A REALITY THAT WE ALL CAN 

AGREE ON; THE REALITY THAT WE 

JUST AGREED ON.”

“DEFINITIONS WILL WELCOME US 

AS LIBERATORS”

DERRIDA’S “PROVISIONAL TRUTHS”!

COMEDY CENTRAL VIDEO ARCHIVE VIA WIKIPEDIA

... WITH THANKS TO 

PEDRO DEROSE, 
ANHAI DOAN, PHIL 

BOHANNON

http://www.comedycentral.com/motherload/index.jhtml?ml_video=72347
http://www.comedycentral.com/motherload/index.jhtml?ml_video=72347


THAT’S ALL VERY NICE...

... AND IT MAKES SENSE FOR WIKIPEDIA

BUT HOW DOES ONE PLAY WITH DATA?

AND HOW DOES COMMUNITY FIT IT?

(SEE CLAUDE LÉVI-STRAUSS FOR REAL ANSWERS!)

SOME EXAMPLES FROM THE FIELD

AND ATTENDING FOLLOW-ON QUESTIONS



OUTLINE

SIMULTANEOUS REVOLUTIONS

WEB 2.0

INDUSTRIAL REVOLUTION 

OF DATA

TAPPING THE CONFLUENCE

OPPORTUNITY

CHALLENGE

INSPIRATION FROM AFIELD

BRICOLAGE & PLAY

EARLY DAYS OF DATA 2.0

LIFECYCLE, CHALLENGES

TOWARD A RESEARCH AGENDA



3 STAGES

LIBERATING DATA (UPLOAD/IMPORT)

EXPLOITING AGGREGATION

LEVERAGING COMMUNITY

WITH A BORROW FROM “POTTER’S WHEEL”
(RAMAN/HELLERSTEIN VLDB 2001)

http://control.cs.berkeley.edu/abc/
http://control.cs.berkeley.edu/abc/


LIBERATING USER DATA: 
STRUCTURE



LIBERATING USER DATA: 
STRUCTURE



LIBERATING USER DATA: 
STRUCTURE CHALLENGES

A SIMPLE STRUCTURAL ALGEBRA

ACCOMODATES EXTRA-RELATIONAL OPERATIONS

VISUALLY INTUITIVE

AFFORDANCES ENCOURAGING (RECOGNIZING) “GOOD” FORMATS

TRANSPARENCY OF CAUSE AND EFFECT

ROLE OF AUTOMATION?



CONTENT CHALLENGES

DATA FORMATTING

STRUCTURE AT THE CELL LEVEL

DATA CLEANING

ENTITY RESOLUTION 

OUTLIER DETECTION



TYPES: A PIECE OF THE PUZZLE

COLUMN TYPE INDUCTION

COMMUNITY CODE BOOKS



MDL TYPE INDUCTION

BEST TYPE = BEST COMPRESSION

BALANCES AGAINST OVERFITTING

WORKS FOR OPAQUE TYPES

CHALLENGES

NON-CATEGORICAL TYPES

COMPOSITE TYPES

LOTS AND LOTS OF TYPES



3 STAGES 

LIBERATING DATA (UPLOAD/IMPORT)

EXPLOITING AGGREGATION

LEVERAGING COMMUNITY



EXPLOITING AGGREGATION: 
GRAPHSCAPE



SWIVEL PREVIEW

GRAPHS ARE NOT CREATED, THEY EXIST"

HAVE INTRINSIC IDENTITY

EASILY SHARED

DECLARATIVE: MALLEABLE/COMPOSABLE

NATURALLY KNITS GRAPHS INTO THE WEB

INDEPENDENT OF IMAGE FORMATS, ETC.

THIS WILL BE KEY

HIGHLIGHTS MINING OPPORTUNITIES

MACKINLAY’S PHD



A SIMPLE GRAPHSCAPE

FEATURES OF AN EXCEL GRAPH?

DATA (POINTS AND LABELS)

VISUAL SEMANTICS

COORDINATE SPACE

MARKS

CONNECTIVITY OF MARKS

RELATIONSHIPS BETWEEN MULTIPLE SERIES

HTTP://WWW.FLICKR.COM/PHOTOS/MYHOBOSOUL/419702164/
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GRAPHSCAPE & TRANSFORMATION

GIVEN A TRANSFORMATION ALGEBRA

STRUCTURAL TRANSFORMS

RELATIONAL OPERATORS

INHERENTLY SPANS MULTIPLE “DATA SETS”

THIS IS GOOD, WE NEED TO GO THERE

NEIGHBORHOOD FUNCTION?



GRAPHSCAPE: WHAT FOR?

NAVIGATION (INCLUDING CREATION)

SEARCH

MASHUP

DATA CLEANING

SCHEMA MINING

TREND ANALYSIS, PREDICTION

ETC.

ROHIT (FLICKR)
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3 STAGES 

LIBERATING DATA (UPLOAD/IMPORT)

EXPLOITING AGGREGATION

LEVERAGING COMMUNITY



GRAPHSCAPE: NOW ADD 
COMMUNITY

TAGS

COMMENTS & SHOUT-OUTS

ANCHOR TEXT (BLOG ENTRIES)

SOCIAL NETWORK

SEARCHES (DATA & BLING)

MASHUPS



OUTLINE

SIMULTANEOUS REVOLUTIONS

WEB 2.0

INDUSTRIAL REVOLUTION 

OF DATA

TAPPING THE CONFLUENCE

OPPORTUNITY

CHALLENGE

INSPIRATION FROM AFIELD

BRICOLAGE & PLAY

EARLY DAYS OF DATA 2.0

LIFECYCLE, CHALLENGES

TOWARD A RESEARCH AGENDA



BUILDING BLOCKS

GRAPHSCAPES

COMMUNITY CODEBOOKS & TYPE INDUCTION

MINING COLLABORATIVE BEHAVIOR ON VISUALIZATIONS

PSEUDO-ENGINEERED WAREHOUSES

SUPPORTING MULTIPLE WIKIALITIES 

.. SEE HEER/AGRAWALA VAST ‘2006 FOR VIZ DIRECTIONS

http://vis.berkeley.edu/papers/design_collab_vis/
http://vis.berkeley.edu/papers/design_collab_vis/


ONE DIRECTION: NUMERACY

KIDS + GOOD TOPICS + WEB 2.0

THE CEO SCENARIO...

http://www.swivel.com/graphs/show/1066207
http://www.swivel.com/graphs/show/1066207
http://www.swivel.com/graphs/show/1066207
http://www.swivel.com/graphs/show/1066207
http://www.swivel.com/graphs/show/1066207?graph%255Btime_range%255D=all+time
http://www.swivel.com/graphs/show/1066207?graph%255Btime_range%255D=all+time
http://www.swivel.com/graphs/show/24827060
http://www.swivel.com/graphs/show/24827060
http://www.swivel.com/graphs/show/24827060


SO MUCH TO DO HERE!

EMERGING PHENOMENON

BUILD IT, STUDY IT, USE IT

SOCIAL/TECHNICAL, 
QUANTITATIVE/CREATIVE, 
STRUCTURED/UNSTRUCTURED

COME PLAY...........
HTTP://FLICKR.COM/PHOTOS/TIGGYWINKLE/166703632/

http://flickr.com/photos/tiggywinkle/166703632/
http://flickr.com/photos/tiggywinkle/166703632/
http://www.swivel.com/
http://www.swivel.com/


ADDITIONAL SLIDES



VISUALIZING THIS SPACE

DB

DATA MARTS
WAREHOUSE



VISUALIZING THIS SPACE

DB

DATA MARTS

WAREHOUSE



PLAYING WITH STRUCTURE

LIFECYCLE OF A COLLABORATIVE VISUALIZATION

CARD’S “SENSEMAKING” MODEL

COMMUNITY?

MINING?

pattern for describing visualization applications (Figure 1). The 
model decomposes the visualization process into data acquisition 
and representation, visual encoding of data, and display and 
interaction. Each phase of this model provides an entry point for 
collaborative activity. Contributions involving data include 

uploading data sets, cleaning or reformatting data, moderating 
contributed data (e.g., to safeguard copyright or privacy 
concerns), and affixing metadata (e.g., providing keyword tags). 
Additional contributions of varying granularity lie in the 
application of visual encodings. Examples include matching data 
sets with existing visualization components, editing visual 
mappings to form more effective visualizations, and authoring 
visualization software components. Both Many Eyes [33] and 

Swivel [46] enable contribution of data sets and visual mappings. 
The primary focus of this paper, however, is at the level of 
interaction, where we consider how collaborative visual analysis 
and exploration can effectively be conducted. 

!"! #$%&'%('%)*+,(-&)./%0&

To better understand analytic contributions, we consult the 
sensemaking model [9, 39], which grounds the use of information 
visualization in a theory of how people search for, organize, and 
create new knowledge from source information. Social issues 
accrue at each phase of the model: how do people communicate, 
!"#$%"$&!'($)*%+'$"&!',-.$/"0&,12*&1"0-3$!"#$4,'$+,"*5-$6",7'%3$
and what motivates contributions? Each of these issues is 

addressed in subsequent sections. As indicated by the numerous 
interconnections in Figure 3, the sensemaking process has a much 
higher degree of coupling than the information visualization 
reference model, carrying implications for the granularity and 
integration of contributions. 

Intelligence analysis provides examples of both cooperative and 
competitive models of work [47]. In cooperative scenarios, 
modules may be of fine granularity and pooled such that 

collaborators can immediately benefit from the work of others. 
Examples include identifying relevant information sources, 
connections between sources, and positing hypotheses. Such work 
may involve tightly coupled collaboration, requiring awareness 
and communication among participants. In competitive scenarios, 
modules are larger and work is not integrated until a later stage of 
sensemaking, such as detailed, evidence-backed hypotheses or 
recommended actions. While lacking the benefits of resource 

pooling, this approach encourages individual assessment and can 
reduce groupthink bias. Accordingly, it may benefit collaborative 
visualization systems to support both fine-grained and coarse-
grained work parallelization. 

If adopting a competitive model, the main concern is with 
integrating the end results of the sensemaking process. How can 
analytic conclusions or suggested actions be presented, compared, 
and evaluated? This gives rise to a consensus and decision making 
problem of its own, an issue discussed later. If cooperative models 

are used, either across all collaborators or within teams, we should 
consider social issues affecting each phase of sensemaking. 

!"!"# $%&'()*+$'%,&'(*-$%-,

The first such phase is information foraging [36]. Given the 
underlying metaphor of foraging for food, an activity often 
performed by social packs of animals, social information foraging 

[35] seems a natural extension. This argues for collaborators to 
pool findings, such as discovery of relevant information, and to 
support notification updates and information retrieval. Challenges 
include formalizing contributions, such as identifying trends or 
outliers of interest and positing explanatory hypotheses, and 
providing retrieval mechanisms by which others can access them. 
Additional possibilities lie in analyzing and displaying activity 
traces to facilitate social navigation [20], metaphorically similar to 

the scent trails left by ants foraging for food. In this form, general 
usage itself can be treated as an implicit module of work, a 
possibility discussed further in section 3.2. 

!"!"! $%&'()*+$'%,./01)*+$2*+$'%,

The next phases of sensemaking concern the construction and 
population of information schemata. This could be conducted in a 
general form by enabling discussion amongst collaborators. One 

challenge is to synthesize the results of discussion into more 
accessible forms, such as summaries of arguments and evidence. 
The cost structure of these tasks could be further reduced, and the 
integration of contributions facilitated by, providing additional 
shared artifacts or external representations [53] for structuring 
group work. For example, the analytic sandbox of [51] provides a 
visual environment for spatially organizing hypotheses and 
positive and negative evidence, while [3] describes a system for 

collaborative use of analytic evidence matrices. 

!"!"3 4('561)7.'68$%-9,:1/$.$'%7)*;$%-9,*%:,*/+$'%,

The final phases of sensemaking involve problem-solving and 
action. This may or may not take place within the collaborative 
analysis environment. Findings gained from analysis may serve as 
input to collaboration in other media, suggesting the need to both 
facilitate external access to the contents of the visual analysis 

environment and extracting content for use in other systems. If 
problem-solving and decision making are conducted within the 
system, aforementioned issues regarding communication, 
discussion, and consensus must be addressed. 

1 2.)).(&-3.4(/&*(/&*5*3%(%''&

Inspired by linguistics, social psychologists have investigated 
fundamental prerequisites for successful communication. Clark 
and Brennan describe the concept of common ground [15], the 
shared understanding between conversational participants 
enabling communication. Through shared experience and 

discussion, people constantly monitor their mutual understanding. 
For example, facial expressions, body language, and backchannel 
*&&',40/'-$-*/!$4-$8*!-!*!9$40%$8!77:9$5,";1%'$grounding cues 
"6$ 4$ 54,&1/1540&.-$ /*,,'0&$ <';'<$ "6$ *0%',-&40%10+=$ >"&!$ 5"-1&1;'$
evidence of convergence of understanding and negative evidence 
of misunderstanding are used to establish common ground. 

Interestingly, an imperfect shared understanding is often 
sufficient. The principle of least collaborative effort states that 

conversational participants will exert just enough effort to achieve 
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SEARCH /
RECOMMEND

CLEAN /  
TRANSFORM

PUBLISH

??

EXPORT

COMPARE / 
CONTRAST



COMMUNITY OPPORTUNITY & 
CHALLENGE

COULD CRACK SOME BIG OPEN PROBLEMS

OPTIMISM IN  THE WAREHOUSING SPACE

BUT MANY CHALLENGES ARISE AT SCALE

NOISY USER INPUT (ERRORS, SPAM)

REDUNDANCY AND INCONSISTENCY IN DATA



ENGAGING TECHNOLOGISTS

NEW KIND OF CORPUS

BUT NOT JUST SWIVEL: SPREADSHEET SILOS IN LOTS OF 

ORGANIZATIONS

CHALLENGE PROBLEMS (KDD CUP?)

SWIVEL AS A PLATFORM FOR DATA MINING FOLK

HOW DO TECHNOLOGISTS LEVERAGE CORPUS, USERBASE, ?

FUNCTIONALITY OF INTEREST



AN ASIDE

SEMI-STRUCTURED DATA?



AN ASIDE

<key:text sfa:ID="SFWPFrame-53" 
sf:layoutstyle="SFWPLayoutStyle-287">
    <sf:text-storage 
sfa:ID="SFWPStorage-1284" 
sf:kind="textbox" sf:excl="mstca">
        <sf:stylesheet-ref 
sfa:IDREF="SFSStylesheet-32"/>
        <sf:text-body>
            <sf:p 
sf:style="SFWPParagraphStyle-418" 
sf:list-level="1">This is not semi-
structured.</sf:p>
        </sf:text-body>
    </sf:text-storage>
</key:text>

SEMI-STRUCTURED DATA?


