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Course Overview
A ten-week comprehensive course focused on 
techniques for data visualization for Data Science 

§ Data analytics for data mining and knowledge 
discovery

§ Multivariate dataset

§ Frequency mapping, pattern

§ Exploration of algorithms for data clustering

§ 3D interactive visualization projects in java-based 
Processing and p5.js
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Course Knowledge Acquisition
§ MySQL basics to explore, identify and retrieve 

significant data from a dataset

§ Develop skills in the fundamentals of visual 
language through programming 

§ Visualize abstract data to reveal patterns and 
relationships 

§ Normalize data to enhance legibility and coherence 

§ Visual Language: How form, color, space, timing, 
movement, etc. impact on content (this is the primary 
goal of the course)

§ Implement interactivity within 3D volumetric 
visualization

§ Correlate 2 sets of data from diverse sources
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Course Schedule
Wk 1-2 Data Analytics, Knowledge Discovery, 

Content Analysis with MySQL
Discover unexpected, interesting patterns, anomalies in 
a large dataset

Wk 3-6   3D Interactive Visualization, Frequency Data 
Mapping - Visual Language Basics

Acquire visual language basics, visualize data in java-
based Processing and p5, design in 3D-interactive 
space/time, implement associative rule-mining and other 
algorithms

Wk 7-10  Student Defined Project 

Student defines a project with their own data source, a 
project that builds on skills acquired through the two 
previous assignments
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Course Assignments
Every project has conceptual, technical and aesthetic

challenges:

§ MySQL Data discovery  
(What is an interesting query?) 

§ 3D Spatialization
(Interactive, spatial visualization)

§ Correlation and Student Defined Project
(Correlation between 2 different datasets provide 
new insight)
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An Interdisciplinary Process

We want to integrate diverse Expertises:
§ Analytical: theoretical, cultural, information 

research (social scientist)
§ Technical: Statistical aggregation and 

computational processes (engineer, 
scientific)

§ Aesthetic: Visual design, expression (artist, 
designer, architect)
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Course Format
Tues: Lectures, visualization analysis

Thur: Technical lab

WEBSITE: Course syllabus, code samples, 
references, and project results

BLOG: Post your concepts, sketches, share 
algorithms, visualization techniques here

Previous Student Reports: Projects with 
documentation 

Course Resources

http://www.mat.ucsb.edu/~g.legrady/academic/courses/20w259/20w259.html
http://www.mat.ucsb.edu/forum/viewforum.php?f=49
http://vislab.mat.ucsb.edu/2019.html
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Software Resources
§ MySQL open-source relational database 

management system

§ MySQL Workbench to access the data

§ Processing Java-based scripting language 
used by graphic designers

§ JSON a text-based data-interchange format 
for data correlation

§ P5 a JavaScript library for posting 
Processing-based on the internet

http://dev.mysql.com/doc/refman/5.6/en/ix01.html
http://dev.mysql.com/downloads/workbench/
http://processing.org/
http://www.json.org/
https://p5js.org/
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Wk1-6, 7-10 Data Source
Everyone uses the same data for the MySQL, & 
3D assignments so that 

§ Results can be compared and shared
§ Learn quickly from previous projects

Wk7-10 Each student chooses their data source 
for the final project
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Data Science - Work Effort
§ Collecting the data (19%)

§ Cleaning and organizing data (60%) 

§ Most data sets contain noise!!

------------------------------

§ Building training sets (3%)

§ Mining data for patterns (9%)

§ Refining algorithms (4%)

Source: Data Science, Kelleher, Tierney, MIT Press 

------------------------------
Visualization Follows 
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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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Architectural Design
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Data Source: Seattle Central Library

§ Approx. 20,000 – 36,000 checkouts per day

§ Over 90 million transactions to-date

§ Multi-variate data

-------------------------------

§ 4 animations, visualizing checkout activities of 
the past hour

§ Located behind Information Desk in the Mixing 
Chamber

§ Possibly the longest running, dynamic data 
visualization artwork (2005-2019)

§ Project collects data over time. Used in the 
M259 course
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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
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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 

§ Servers receives data by the hour

§ Appx 20000 per day; 10 million annually 

§ Over 90 million datasets since September 2005

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

§ Can be correlated with other data sources: 
NYTimes, Apple iTunes, Amazon, etc. 
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Integrate Your Expertise
Computer Science: Integrate complex 
algorithms for parsing and visualizing data
Statistics: Implement statistical probability 
problems to data analysis and visualization
Social Science: Identify cultural patterns, 
changes, transformations
Geography: Explore spatial mapping
Cinematic/Literary: Explore data pattern as 
narrative development
Science: Visually map data collected through
sensors, of phenomena, etc.
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Your Contribution
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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End

VISWEEK 2012, Seattle 
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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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NEXT: Seattle Public Library Data Description




