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Who is Mike Bostock?
- American computer scientist and data-
visualization specialist

- BSE in Computer Science from Princeton

- Gerald Loeb Award for Images/Graphics
(2013-2015)

- Joint Emmy nominations for work at NY Times

- Best known for work D3.js (and related 
libraries)

-Refer to: https://twitter.com/mbostock

https://twitter.com/mbostock


Who is Mike Bostock?
His Github page: https://github.com/mbostock

https://github.com/mbostock


Who is Mike Bostock?

- According to Chris Wiggins, the NY Times Chief Data Scientist, Mike Bostock is a “Digital 
Superstar (https://www.kdnuggets.com/2015/01/exclusive-interview-chris-wiggins-
nytimes-chief-data-scientist.html)

- Edward Tufte said in a 2013 interview with the Financial times that Mike Bostock will be 
one of the most prominent individuals in the field of Data Visualization (Cookson, Clive 
(2013-07-26). "Edward Tufte". FT Magazine. ISSN 0307-1766 Retrieved 09-09-2019)

https://www.kdnuggets.com/2015/01/exclusive-interview-chris-wiggins-nytimes-chief-data-scientist.html
https://www.ft.com/cms/s/2/dda1cb5c-f4c0-11e2-a62e-00144feabdc0.html
https://en.wikipedia.org/wiki/FT_Magazine
https://en.wikipedia.org/wiki/International_Standard_Serial_Number
https://www.worldcat.org/issn/0307-1766


What does Mike do? (History)
- Previously a PhD student at Stanford University (advised by Jeffrey Heer http://vis.stanford.edu/) 

- Was a member of the notable Stanford Visualization Group (the group’s work included Polaris; 
the precursor to Tableau Software; http://idl.cs.washington.edu/about)

- While at Stanford Mike created the Protovis JavaScript library with Jeff Heer, and Vadim 
Ogievetsky (http://mbostock.github.io/protovis/)

- Worked at the New York Times leading data-visualization projects until 2015 

- Adviser to data transformation platform Trifacta (https://www.trifacta.com/board-directors-
advisors/)

- Currently working toward a more accessible coding platform (https://observablehq.com/)

http://vis.stanford.edu/
http://idl.cs.washington.edu/about
http://mbostock.github.io/protovis/
https://www.trifacta.com/board-directors-advisors/
https://observablehq.com/


Visualization at the New York Times
https://www.nytimes.com/interactive/2014/11/04/upshot/senate-maps.html

https://www.nytimes.com/interactive/2014/11/04/upshot/senate-maps.html


Visualization at the New York Times
Recent and Archived work (https://www.nytimes.com/by/mike-Bostock)

https://www.nytimes.com/by/mike-bostock


Visualization at the New York Times
Emmy nomination (http://www.nytimes.com/newsgraphics/2013/10/27/south-china-sea/index.html)

http://www.nytimes.com/newsgraphics/2013/10/27/south-china-sea/index.html


Visualization at the New York Times
Innovator that worked with Amanda Cox (https://www.youtube.com/watch?v=fThhbt23SGM)

https://www.youtube.com/watch?v=fThhbt23SGM


Style & purpose of his work
- Protovis; the predecessor of D3.js 
(http://mbostock.github.io/protovis/)

- “extensible toolkit for constructing visualizations by 
composing simple graphical primitives”

- “designers specify visualizations as a hierarchy of marks 
with visual properties defined as functions of data”

M. Bostock and J. Heer. Protovis: A graphical toolkit for 
visualization. IEEE Trans Visualization & Comp Graphics, 
15(6):1121–1128, 2009

http://mbostock.github.io/protovis/


Examples: Protovis



Style & purpose of his work
- Visualization primitives (Bertin’s retinals)

- Focuses on browser performance (rendering speed)

- Make his work relatable; e.g. Charles Minard’s

Map of Napoleon’s army On Google Maps 

(https://queue.acm.org/detail.cfm?id=1805128)

- Uses simple examples to explain complex matter

“The power to understand and predict the quantities of the world should not be restricted to 
those with a freakish knack for manipulating abstract symbols.” - Bret Victor

“Improving the human experience of coding is not just about making your workflow more 
convenient or efficient. It empowers people to better understand their world.” – Mike Bostock

https://queue.acm.org/detail.cfm?id=1805128


D3: successor to Protovis

“D3 allows you to bind arbitrary data to a Document Object Model (DOM), and then apply data-driven 
transformations to the document. For example, you can use D3 to generate an HTML table from an 
array of numbers. Or, use the same data to create an interactive SVG bar chart with smooth transitions 
and interaction.” 

https://d3js.org/

https://d3js.org/


Some details of D3

- “The goal of D3 is to embrace and build on standard, universal representations of graphics”, 
rather than “reinventing the wheel each time”. (2011) (https://chartio.com/blog/mike-bostock-
interview/)

- Focuses on web standards and provides improved performance 

D3: Data-Driven Documents

D3 (or D3.js) is a JavaScript library for visualizing data using web standards. D3 helps 
you bring data to life using SVG, Canvas and HTML. D3 combines powerful 
visualization and interaction techniques with a data-driven approach to DOM 
manipulation, giving you the full capabilities of modern browsers and the freedom to 
design the right visual interface for your data. (https://github.com/d3/d3)

https://chartio.com/blog/mike-bostock-interview/
https://github.com/d3/d3


Some details of D3
“D3 is not a monolithic framework that seeks to provide every conceivable feature. Instead, D3 
solves the crux of the problem: efficient manipulation of documents based on data. … With 
minimal overhead, D3 is extremely fast, supporting large datasets and dynamic behaviors for 
interaction and animation. “

“Modifying documents using the W3C DOM API is tedious: the method names are verbose, and 
the imperative approach requires manual iteration and bookkeeping of temporary state.”

“D3 employs a declarative approach, operating on arbitrary sets of nodes called selections. For 
example, you can rewrite the above loop as:

https://d3js.org/

https://d3js.org/


Some details of D3
“D3 provides numerous methods for mutating nodes: setting attributes or styles; registering 
event listeners; adding, removing or sorting nodes; and changing HTML or text content. These 
suffice for the vast majority of needs.”

“D3 lets you transform documents based on data; this includes both creating and destroying 
elements. D3 allows you to change an existing document in response to user interaction, 
animation over time, or even asynchronous notification from a third-party.”

“D3’s focus on transformation extends naturally to animated transitions.”

https://d3js.org/

The D3 API page: 

https://github.com/d3/d3/blob/master/API.md

https://d3js.org/
https://github.com/d3/d3/blob/master/API.md


Summary of functions:

https://medium.com/@Elijah_Meeks/d3-is-not-a-data-visualization-library-67ba549e8520

D3 Details

https://medium.com/@Elijah_Meeks/d3-is-not-a-data-visualization-library-67ba549e8520


D3 Details
The DOM utilities (JQuery parts):



D3 Details
The Data Visualization and Lodash parts:



D3 Tutorials
Tutorials: (https://github.com/d3/d3/wiki/Tutorials)

https://github.com/d3/d3/wiki/Tutorials


D3 Gallery/Examples
Examples: (https://github.com/d3/d3/wiki/Gallery)

https://github.com/d3/d3/wiki/Gallery


Examples, examples, examples…
“I am a big fan of examples…examples are about demonstrating the potential value of ideas”

https://bost.ocks.org/mike/example/

https://bost.ocks.org/mike/example/


Examples, examples, examples…

https://bl.ocks.org/mbostock

https://bl.ocks.org/mbostock


Examples, examples, examples…

https://bl.ocks.org/mbostock

https://bl.ocks.org/mbostock


Open source user example

https://bl.ocks.org/borgar/0549b917908d83873c68

https://bl.ocks.org/mbostock


Making the difficult “easy”
- “Make sure the leap from abstract idea to concrete value is a short one.”

bl.ocks.org/3788999

https://bl.ocks.org/mbostock/3788999


Making the difficult “easy”
- TopoJSON

(https://bost.ocks.org/mike/topology/debugger.html)

“As its name implies, TopoJSON is a topological geospatial 
data format.” 

“In contrast to a geometry, where each shape is encoded 
with separate (and often redundant) arrays of coordinates, a 
topology encodes sequences of coordinates in line 
fragments called arcs that can be shared.” 

https://bost.ocks.org/mike/topology/debugger.html


Making the difficult “easy”
Visualizing Algorithms (https://bost.ocks.org/mike/algorithms/)

https://bost.ocks.org/mike/algorithms/


Making the difficult “easy”
Visualizing Algorithms (https://bost.ocks.org/mike/algorithms/)

https://bost.ocks.org/mike/algorithms/


Style & purpose of his work
- “Make sure the leap from abstract idea to concrete value is a short one.”

https://archive.nytimes.com/www.nytimes.com/interactive/2012/09/06/us/politics/convention-word-counts.html

https://archive.nytimes.com/www.nytimes.com/interactive/2012/09/06/us/politics/convention-word-counts.html


Style & purpose of his work
Example: Creating a bubble map

https://bost.ocks.org/mike/bubble-map/

https://bost.ocks.org/mike/bubble-map/


What does Mike (and D3) do well?
- Simplifies complex problem by breaking it into parts

- Focuses on the essence of the design problem; changing the html DOM by using data
◦ “Good design is as little design as possible.” - Mike Bostock quoting Dieter Rams

◦ Tufte’s rule of minimizing data/ink ratio

◦ “Perfection is achieved, not when there is nothing more to add, but when there is nothing left to take 
away.”- Antoine de Saint-Exupery

- Uses tools to make new tools

- Focus on performance & speed. (Crucial for large datasets & interactivity)

- Open-source with a vast library of examples (Makes coding accessible)



What are the limitations/drawbacks?
Noted in Protovis article:

(M. Bostock and J. Heer. Protovis: A graphical toolkit for visualization. IEEE Trans Visualization & 
Comp Graphics, 15(6):1121–1128, 2009)

- Learning curve for new users. 

- Accessibility to non-programmers. 

- What impact does the system have on the creative process? 

More:

- Applicability of visualization output to media that is not web based.



Personal reflections:
- Learning D3 is one of my main reasons for doing a MS in Data Visualization

- Low-level DOM interaction gives incredible utility to the designer

- The ability to access, change and interact with anything in an html document

- Considering steep learning curves; few things worth doing comes without sacrifice

- Examples, examples, examples!

- Large supporting community (open source culture).

- D3 is a marketable skill on one’s CV (industry standard)



Questions to class:
On Mike Bostock’s style and approach:

- What is your thoughts on Mike Bostock’s approach of making coding more approachable to a 
wider audience?

- Is the world moving to a trend of easier access coding, or still very much limited to those “with
a freakish knack to manipulate symbols”.

On D3:

- Why is accessing the DOM considered the “crux of the problem”?

- Considering the learning curve; when is D3 most optimal to learn and use?

- To what extent would you consider D3 as a marketable skill on your CV (as compared to other 
visualization tools)?


