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Project History 

§  Architect Rem Koolhaas’ 1st US 
commission, completed May 2004 

§  2 years study, negotiation with IT 
§  Clarification with legal, library staff 
§  GL Studio Project installed Sept, 2005 
§  Rama Hoetzlein, software + design 

engineer 
§  August Black, Andreas Schlegel, design 

studies 



Architectural Design 



Art Commission Project History 

§  Winter 2004 – OnSite visit for artwork 
finalists  

§  May 2004 – Building completed by Rem 
Koolhaas, his 1st US commission  

§  Nov 2004 – Artwork contract signed 
Clarification with legal, library staff 

§  Sept 2005 – Artwork installed 
§  2004-Fall 2005 – 1.5 years research, 

negotiation with IT, legal, library staff, etc.  
§  PROJECT DEVELOPMENT TEAM: 

•  Rama Hoetzlein, software + design engineer 
•  August Black, Andreas Schlegel, design 

studies 
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Librarians & Visualization 



Data & Metadata 

§  Data is multivariate. Each transaction includes 
numeric, ordinal, interval scale (time, date), string, 
and other classification data of objects retrieved 
from collection:  

•  ItemNumber: Collection acquisition time-stamp 
•  bibNumber: Each topic-specific item in collection 
•  Barcode: Each item has a unique rfid sticker  
•  Check-out/check-in hour/day: In/out interaction 

with database 
•  ItemType: books, cds, dvds, music sheets, etc.  
•  Title  
•  Dewey Classification (Dewey numeric, or other) 
•  Subjects: Keywords (arbitrary labeling) 



Mixing Chamber: Trading Floor 



Rem Koolhaas Concept 

§  Collect hourly circulation of checkouts, 
analyze the data, and represent 
through visualizations  

§  Installation in the Mixing Chamber, a 
large open 19,500 sq ft space 
dedicated to information retrieval and 
public accessible computer research. 

§  Analysis featured as animations on 6 
large LCD panels located on a glass 
wall behind the librarians‘ main 
information desk 

 



Concept: Emergent System 

§  Emergence driven: Local individual 
actions (checking out and returning 
items) result in collective picture! 

§   Visualization as Feedback: 
Animations provide statistical sampling 
of community interests!  

§  A form of feedback and browsing 



Calculations Based on Metadata 

 For each transaction our server receives:  
§  Time Stamp of when item was returned 
§  Time Stamp of when it went out 
§  What it is: book, cd, dvd, journal, etc. 
§  Dewey Classification number 
§  Title and Keywords 

§  We use these to organize the data, do the 
calculations, statistical averaging, 
keyword frequency indexing, etc. which 
then feeds the visualization animations 



Making Visible the Invisible 

§  4 animations, visualizing checkout 
activities of the past hour 

§  Approximately 20,000 – 36,000 per day 
§  77 million transactions to-date 
§  Possibly the longest running, dynamic 

data visualization artwork 
§  Located behind Information Desk in the 

Mixing Chamber 
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Librarians & Visualization 



Evaluation - Outcomes 

§  Operational since Sept 2005. May be 
longest running public datavis projectin 
continuous operation 

§  Visualization design without much data 
testing 

§  Outcome: No matter how much the data 
changes, the visualization contains the data 

§  Project Collects data 





10 year total checkouts = 77,856,242 
(Calculated Monthly) 

Year Jan Feb Mar Apr May Jun Jul Aug Step Oct Nov Dec

2006 481575 478548 579392 499041 490553 583272 603621 640620 566284 610833 571664 504349

2007 360215 451549 628896 581427 563444 579779 611375 637697 586472 559498 620872 588258

2008 694188 642625 708550 686924 681179 723843 786944 758010 730903 755749 705538 681019

2009 812720 735863 824191 759579 753066 798365 810646 808458 586011 779558 728422 711199

2010 774934 686823 788273 723888 711273 756606 735736 712638 574629 695844 673989 675026

2011 723507 668372 759801 701320 665225 721813 704303 675285 561388 679389 653694 631262

2012 635527 631673 693354 639442 637131 681908 697269 575747 561461 664798 635199 604637

2013 707827 632427 687704 677989 637117 684134 703952 694254 643568 653713 643828 598642

2014 668817 590302 672736 619317 612771 633637 660992 639024 603406 615242 600292 574234

2015 617581 560991 629029 589622 568160 597359 613290 613173 581629 582091 561996 529448



10 year check-outs – Check-ins 
[2006-2015] 



Data as Cultural Analysis 

§  Patrons check out books, cds, dvds from the 
Seattle Public Library 

§  Each time someone checks out a movie, book, 
cd, a cultural choice is made  

§  Visualization receives data by the hour 

§  Appx 30000 per day; 10 million annually  

§  Over 77 million datasets since September 2005 

§  Data a significant resource: Can be mined for a 
broad range of cultural trends 

§  Can be correlated with library site or other 
sources: NYTimes, etc.  



Data & Metadata 

§  Received by the hour 



Typical daily Dewey activity  
20 most active 



Typical daily Dewey activity  



Top 25 Dewey categories 2006-2014 



Top 25 Dewey categories 2006-2014 



Project Collects Data 

§  Ideal study: Systematic data 2nd 
accumulation (hourly over ten years 

§  2nd decade of the internet 

§  Can track the impact of the internet on the 
library  



Data as Visualization Study 

§  A data visualization course that studies the 
SPL data (since 2007) 

§  Creative Approach: Knowledge Discovery: 
Open approach to exploring data 

§  Students learn: 
•  Data retrieval 

•  Asking interesting questions about a dataset 

•  Learn to translate abstract data into 
visualization 

•  Acquire programming, design skills  



An Interdisciplinary Process 

Expertise Differentations: 

§  Analytical: theoretical, cultural, information 
analysis(social scientist) 

§  Technical: Statistical aggregation and 
computational processes (engineer, scientific) 

§  Aesthetic: Visual design, expression (artist, 
designer, architect) 

§  Students: MAT(visual, spatial, audio, 
multimedia) and  

§  CS, engineering, CCS, Geography, Bren, Art, 
Statistics, Political Science 



Course Structure (10 weeks) 

§  Wk 1-3: Data Analysis (MySQL) 
§  Wk 3-6: 2D and 3D interactive 

visualization (java-based Processing) 
§  Wk 7-10: Student defined project 

(JSON and APIs for correlating data) 



Frequency Patterns 

§  Finding statistically relevant patterns 
between data examples where the 
values are delivered in a sequence 



Volume of Dewey Activities 

 
 



Checkin-Checkout Sample 

§  Received by the hour 



Data Analysis Directions 

§  Statistical 
§  Narrative 
§  Visual Explorations 
 



Making Visible the Invisible 

§  Seattle Public Library artwork opened 
Sept. 7, 2005 extended to 2019 

§  Over 20000 to 36000 daily 
transactions (people checking out 
books, dvds, etc.), 10mil per yr. 

§  Over 75 million transactions to date 

§  Possibly the longest running dynamic 
data visualization artwork 

 



Frequency Patterns 

§  Finding statistically relevant patterns 
between data examples where the 
values are delivered in a sequence 





Typical daily Dewey activity  



Change Over Time 

§  Public interaction with the library 
holdings reveal fluctuations in cultural 
interests and trends 

§  How media perform (VHS, CDs, DVD) 
§  Reveals social trends 



Data Analysis Directions 

§  Statistical 
§  Narrative 
§  Visual Explorations 
 



3D Data Visualization: Dewey Calendar, Pehr Hovey



3D Data Visualization: Dewey Calendar, Pehr Hovey



Data Analysis Directions 

§  Statistical 
§  Narrative 
§  Visual Explorations 
 

Superhero Popularity, Domagoj Baricevic



Frequency Patterns 

§  Finding statistically relevant patterns 
between data examples where the 
values are delivered in a sequence 
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Frequency Patterns 

§  Finding statistically relevant patterns 
between data examples where the 
values are delivered in a sequence 



Associative Relationships 

§  Association rule learning (Dependency 
modelling)  

§  Searches for relationships between 
variables. For example, a supermarket 
might gather data on customer 
purchasing habits, which products are 
frequently bought together. 

§  FP-Growth Algorithm: Frequency-
Pattern uses recursive-built tree 
structure to show paired occurences 



Associative (FPTree Algorithm) 

§  FPTree Algorithm 



Associative (FPTree Algorithm) 

§  FPTree Algorithm 



Associative (FPTree Algorithm) 

§  FPTree Algorithm 



Fiction to Non-Fiction Comparison 



Book Adoption & Popularity 



Clustering & Classification 

§  Clustering – is the task of discovering 
groups and structures in the data that 
are in some way or another "similar", 
without using known structures in the 
data. 

§  The task of generalizing known 
structure to apply to new data.  

§  Followed by sorting data according to 
classification outcomes 
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Correlate Data with another 

API: Application from source to acquire data 
JSON: Language independent format to 
transmit data 
 
Projects correlate APIS from :  
§  NY Times 
§  Instagram 
§  iTunes & Apple 
§  Twitter 
§  Google Books 
§  etc 
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Anomaly Detection 

§  (Outlier/change/deviation detection)  
§  The identification of unusual data 

records, that might be interesting or  
§  data errors that require further 

investigation  



Collection Code (scalar numeric code 
maps acquisition history) 

§  Received by the hour 



Anomaly Detection 

§  Visualizing how cultural artifacts 
perform 



Cultural Trends 

§  Visualizing how cultural artifacts 
perform 



Cultural Trends 

§  Visualizing how cultural artifacts 
perform 



Cultural Trends 



Cultural Trends 



Cultural Trends 



Data Analysis Directions 

§  Statistical 
§  Narrative 
§  Play of the Imagination 
§  Visual Explorations 
 



Data Analysis Directions 
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Multidimensional Visual Forms 

§  The intent to arrive at new forms by 
which to feature data to: 
•  Reveal insights into the data 
•  Advance visualization techniques 





Making Visible the Invisible 

§  Seattle Public Library artwork opened 
Sept. 7, 2005 extended to 2019 

§  Over 20000 to 36000 daily 
transactions (people checking out 
books, dvds, etc.), 10mil per yr. 

§  Over 75 million transactions to date 

§  Possibly the longest running dynamic 
data visualization artwork 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Juan Manuel de Escalante 

 



§  The intent to arrive at new forms by 
which to feature data to: 
•  Reveal insights into the data 
•  Advance visualization techniques 



Multidimensional Visual Forms 

§  The intent to arrive at new forms by 
which to feature data to: 
•  Reveal insights into the data 
•  Advance visualization techniques 



3D Spatial – Time Matrix 



3D Spatial – Time Matrix 

§  The intent to arrive at new forms by 
which to feature data to: 
•  Reveal insights into the data 
•  Advance visualization techniques 



Exploring Visualizations 



Visualizations from M259 Course 

§  2012 Projects: Anis Haron, 
Yoon Chung Han, RJ Duran 

 
§  2013 Projects: Jay Byungkyu Kang, 

[2d], [3d], Saeed Mahani 

 
 



Visualization Design Study 

§  Validation: Ensuring that data is "clean, 
correct and useful” 

§  Sorting: Arranging items in some sequence 
and/or in different sets 

§  Summarization: Reducing detail data to its 
main points 

§  Aggregation: Combining multiple pieces of 
data (possibly from various sources) 

§  Analysis: Collection, organization, analysis, 
interpretation and presentation of data 

§  Reporting: List detail or summary data or 
computed information  



Data Processing Functions 

§  Validation: Ensuring that data is "clean, 
correct and useful” 

§  Sorting: Arranging items in some sequence 
and/or in different sets 

§  Summarization: Reducing detail data to its 
main points 

§  Aggregation: Combining multiple pieces of 
data (possibly from various sources) 

§  Analysis: Collection, organization, analysis, 
interpretation and presentation of data 

§  Reporting: List detail or summary data or 
computed information  



Major Contributors 

§  Angus Forbes (2006) 
§  Charlie Roberts (2008) 
§  Reza Ali (2010) 
§  Karl Yerkes (2011)  
§  Geneva HEAD design workshop (2011) 
§  Javier Villegas (2011) 
§  RJ Duran (2012) 
§  Qian Liu (2012) 
§  Joshua Dickinson (2012) 
§  Yoon Chung Han (2013) 
§  Jay Byunkyu Kang (2013) 
§  Mohit Hingorani (2015) 
§  Jialiang “Rodger” Luo (2016) 



Course Focus 

“Visualizations Give Meaning to Information” 

 

§  A practice-based course includes lectures, 
some research and visualization projects 

§  Promote an experimental approach 

§  Goals: 
•  Advance graphical skills in translating abstract data 

into visualization 

•  Finetune skills in data search, algorithmic data 
processing, and visual language syntax 



End 

VISWEEK 2012, Seattle  



Future Work 

§  Continue further studies to reveal 
cultural trends through checkouts 

§  Create visualizations that provide both 
overview and detail-on-demand 
(requires more development time) 

§  Publish results of the 10+ years 
studies 

§  Data will continue until 2019 when 
SPL Installation will be reviewed for 
possible continuation 



http://vislab.mat.ucsb.edu/ 


