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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
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§ 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
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Data Flow of Check-Outs

• Database began January 1, 2006

• Project server receives data by the hour

• We download it every night around 11:30pm

• About 101 million checkouts / since 2006

• We also get the return time-stamp (check-in) 

• Data is multivariate (numeric, string, etc.)

• Over 50% fiction, non-fiction classified according 

to the Dewey Decimal Classification System
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MySQL: Select * from spl_2016.inraw where year(cout) = 2007 and 
month(cout) >= 1 and month(cout) <= 4  limit 50; 
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Multivariate Data & its Metadata

Ordinal (In a numeric sequence)
§ ID: Each database entry has a unique ID number
§ ItemNumber: Assigned when object enters system
§ Dewey Classification (Dewey is numeric)

Interval Scale (Time-Stamp)
§ Check-out/check-in hour, day, month, year

Categorical (Not necessarily numerically orderable)
§ BibNumber: Each title has a specific number, copies of titles 

all have same number
§ Barcode: Each item has a unique number on RFID sticker 
§ CallNumber: by which to locate items on shelves - Ordinal if 

Dewey, otherwise categorical
§ Collection Code: What the item is and where its located

Semantic (Text-based)
§ Title: Each Item has a title
§ ItemType: books, cds, dvds, music sheets, etc.
§ Subjects: Keywords (arbitrary labeling)

http://en.wikipedia.org/wiki/List_of_Dewey_Decimal_classes
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Dewey Decimal Classification

Ten topics each subdivided into 100 
subclasses:

000-099 - Generalities
100-199 - Philosophy & Psychology
200-299 - Religion
300-399 - Social Science
400-499 - Language
500-599 - Natural Science & Mathematics
600-699 - Technology & Applied Sciences
700-799 - Arts
800-899 - Literature
900-999 - Geography & History

http://en.wikipedia.org/wiki/List_of_Dewey_Decimal_classes
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Dewey / Non-Dewey
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Monthly, Hourly in 2020
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Typical daily Dewey activity - 20 most active
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Volume of Dewey Activities
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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
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Typical daily Dewey activity 
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Top 25 Dewey categories 2006-2014
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Top 25 Dewey categories 2006-2014
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Data Analysis Directions
• Statistical
• Narrative
• Visual Explorations
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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 
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ItemNumber (scalar numeric code maps acquisition 
history)

• Received by the hour
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Correlate data with another

JSON: Language independent format to 
transmit data

Projects correlate APIS from : 
§ NY Times
§ Instagram
§ iTunes & Apple
§ Twitter
§ Google Books
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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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Topic Modeling using word2vec

Hannah Wolfe, http://vislab.mat.ucsb.edu/2017/p3/HannahWolfe/index.html

http://vislab.mat.ucsb.edu/2017/p1/HannahWolfe/index.html
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Associative Relationships

§ Association rule learning (Dependency 
modeling) 

§ 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 occurrences

https://en.wikipedia.org/wiki/Association_rule_learning
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Integrate Your Expertise
Computer Science: Integrate complex algorithms to 
visualization

Statistics: Implement statistical probability problems to 
data analysis and visualization

Sound/Signal processing: Consider data as signal and 
explore translation between sonic, signal and visual 
patterns

Social Science: Identify cultural patterns, changes, 
transformations

Visual Design: Explore the full potential of visual 
language beyond functionality 

Cinematic/Literary: Explore data pattern as narrative 
development 
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Data Analysis & Application

Data is not content. What you do with it is the content!

• You choose what to feature from the dataset based 
on your interests

• You introduce data processing methods

• You select algorithms to implement

• You make design decisions

• You determine “look and feel” which also shapes the 
overall content
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Copyright & Research Use of Seattle Library Data

• You can use the Seattle data for research and 
publication. 

• You can circulate your visualization but because of 
proprietary reasons you cannot circulate the data 
itself.

• If you publish a paper, make sure to credit the course 
and the project. 

• Also sign the intellectual property agreement form at 
the course website
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Beginning & Most recent
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Seattle Public Library Data
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