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Course Overview 
Wk 1-2  Data Mining / Knowledge Discovery (MySQL) 
Discover unexpected, interesting patterns in a large dataset  

Wk 2-3  2D Frequency Data Mapping (Processing) 
Acquire visual language basics 
 
Wk 4-5  3D Interactive Visualization (Processing) 
Design in 3D, interactive space, implement algorithms 
 
Wk 6  Review & Online Presentation (p5) 
 
Wk 7  Correlation (Processing, JSON) 
Data correlation between SPL and another source 
 
Wk 8-10 Student Defined Project  
Each student chooses their data source 
 
Wk 11  Student Project Presentation 
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Course Knowledge Acquisition 
1)  how to identify and retrieve significant data from a 

dataset with MySQL  
2)  Develop skills in the fundamentals of visual 

language through programming  
3)  Visualize abstract data to reveal patterns and 

relationships  
4)   Normalize data to enhance legibility and coherence  
5)  Implement interactivity within 3D volumetric 

visualization 
6)   Correlate 2 sets of data from diverse sources 
7)   Visual Language: How form, color, space, timing, 

movement, etc. impact on content (this is the 
primary goal of the course) 
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Course Assignments 
Every project has conceptual, technical and 

aesthetic challenges: 
1.   MySQL Data discovery   

 (What is an interesting query?)  

2.   2D Visualization  
(3 or more data properties) 

3.   2D Re-orderable matrix  
(How can a 2D matrix be re-ordered to create greater clarity?) 

4.   3D Spatialization 
(What does 3D contribute) 

5.   Interactivity  
(What does interactivity contribute) 

6.   Correlation  
 (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 
Past Finished Projects: Finished projects with 
documentation  
 

Course Resources 
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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 to post Processing on 
the web 
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Projects & Data Source 
To allow us to quickly master examples and 
share solutions 
Everyone uses the same data for the MySQL, 
2D & 3D assignments so that  

§  Results can be compared and shared 
§  & learn quickly from previous projects 

 

Each student decides on their data source for 
the final project 
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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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Making Visible the Invisible 

§  4 animations, visualizing checkout activities of 
the past hour 

§  Approximately 20,000 – 36,000 per day 
§  Over 90 million transactions to-date 
§  Possibly the longest running, dynamic data 

visualization artwork 
§  Located behind Information Desk in the Mixing 

Chamber 
§  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  

§  Visualization receives data by the hour 
§  Appx 30000 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 
§  Can be correlated with other data sources: 

NYTimes, Apple iTunes, Amazon, etc.  
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Librarians & Visualization 
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The Seattle Public Library Data & its Metadata 

The metadata for each item in the collection is multivariate 
 
Ordinal (In a numeric sequence) 

§  CollectionCode: Assigned when object enters system 
§  Dewey Classification (Dewey 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 
 

Semantic (Text-based) 
§  Title: Each Item has a title 
§  ItemType: books, cds, dvds, music sheets, etc. 
§  Subjects: Keywords (arbitrary labeling) 
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MySQL: Select itemNumber, cout, collcode, itemtype, barcode, title, 
callNumber, deweyClass, subj from inraw where year(cout) = 2007 and 
month(cout) >= 1 and month(cout) <= 4  limit 50;  
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Typical daily Dewey activity  
20 most active 
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Typical daily Dewey activity  
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Typical daily Dewey activity  
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Data Query Example 
Question: How has the popularity of JD Salinger’s 
book "Catcher in the Rye" or the lead character 
"Holden Caulfield" changed during the period 2005 
to 2011, separated by year? 

Process: A simple single query visualization. 
Minimal design, and use of color to fully utilize 
available space. 

Query: select year(ckoutDateTime) as 
year,count(*) from trans_2005_thru_2011 where 
year(ckoutDateTime)>2004 AND (title like "%the 
catcher in the rye%" OR title like "%Holden 
Caulfield%") group by year order by year; 
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Data Analysis Directions 
• Statistical 
• Narrative 
• Visual Explorations 
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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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Frequency Patterns 

• Finding statistically relevant 
patterns between data examples 
where the values are delivered in 
a sequence 
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Volume of Dewey Activities 
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Top 25 Dewey categories 2006-2014 
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Top 25 Dewey categories 2006-2014 
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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 
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Associative (FPTree Algorithm) 

• FPTree Algorithm 
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Associative (FPTree Algorithm) 

• FPTree Algorithm 
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Associative (FPTree Algorithm) 

• FPTree Algorithm 
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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 



M259 Visualizing Information   George Legrady       2017 Winter   

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  
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Collection Code (scalar numeric code maps 
acquisition history) 

• Received by the hour 
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Data Analysis Directions 
• Statistical 
• Narrative 
• Play of the Imagination 
• Visual Explorations 
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Data Analysis Directions 
• Statistical 
• Narrative 
• Play of the Imagination 
• Visual Explorations 
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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 
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Frequency Patterns 

• Finding statistically relevant 
patterns between data examples 
where the values are delivered in 
a sequence 
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Wk 8,9  Correlating data between 2 Datasets 
MySQL & Processing allow for a multiplicity 
and complex modes of data correlation with 
multiple sources such as: 
§  Twitter 
§  NY Times 
§  Etc. 

§  JSON: Data format standard  
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Wk 6  3D Visualization / Mapping 
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Processing Language Visualization 
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Wk 8,9  Correlating data between 2 Datasets 
MySQL & Processing allow for a multiplicity 
and complex modes of data correlation with 
multiple sources such as: 
§  Twitter 
§  NY Times 
§  Etc. 

§  JSON: Data format standard  
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M259 Visualizing Information 
 
Elings 2611 Tues-Thurs 10:00-11:50am 
 
 
George Legrady, legrady@mat.ucsb.edu 
Mohit Hingorani mohithingorani@umail.ucsb.edu 
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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 

Geography: Explore spatial mapping 

Cinematic/Literary: Explore data pattern as 
narrative development  
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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 


