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Last Time: Interaction

Dynamic Queries




Query and results

SELECT house

FROM east bay

WHERE price < 1,000,000 AND bedrooms > 2
ORDER BY price B e o e e

|Dualling City

- $. Capitol St. Beltsville,
House $. Lincoln St. Beltsville,
House Jones Street Beltsville,
House ? Jones Strect Beltsville,
Housae 2 Jones Streat Beltsuillae,
House 5 Capitol St. Beltsville,
House 5 3 S Beltsville,
Condo
Condo
Condo Hamilton Street
Condo 2 Hanilton Streat

vdo 5221 5. Lincoln St.
Condo 5043 S. Lincoln St.
Condo Jones Street
Condo ?7 Jones Street
Condo 6 S. Capitol St.
Condo S. Capitol St. Laurel,
Condo & 31st Street Laurel,
Condo 5 S. Lincoln St. Laurel,
Condo 2 Glass Road Laurel,
Condo Hamilton Street Laurel,
House 7670 31st Street Upper Marlboro, HD

HomeFinder

Dynamic
HomeFinder
Reset I Quit
Save I Print

Dist to A:

Dist to B:

Bedroons:

B .

Cost:

H =

Look at:
The yellow dots above are homes in the DC area for sale. ‘Hse TH I'.‘ndl
You may get more information on a home by selecting it.

You may drag the A’ and ‘B’ distance markers to your Features'
office or any other location you want to liue near. e

Select distances, bedroomns, and cost ranges ‘ Grg Fpl
dragging the corresponding slider boxes on the right.

Select specific home types and services by pressing CAC New
the labeled buttons on the right. _I_I

[Ahlberg and Schneiderman 92]




ZipdeCOde [from Fry 04]

NameVoyager



https://benfry.com/zipdecode/
http://www.babynamewizard.com/voyager

Dim pViS [Kondo 14]

Region
South Asia
America
East Asia & Pacific
Europe & Central Asia
Middle East & North Africa
Sub-Saharan Africa

Life Expectancy
g

Fertility

displacement (cc) power (hp) weight (Ib) 060 mph (s)

economy (mpg) cylinders
7 4507




Timesea rCher [Hochheiser & Schneiderman 02]

File Edit View Iransform Help

@@EEE T sewrcn [ |[search]| crear| Query variabie[Lo 131224 records displayed
7 tow |fman e 2010

3260

2445

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

RoC TELECOMMUNICATIONS ||
7273 Records w 7 fAMERICAN HOME PRODUCTS

A LALLIANT TECHSYSTEMS INC
\DC TELECOMMUNICA11ONS AUTOMATIC DATA PROCESSNG.

X CoRp
JBAXTER INTERNATIONAL INC

Based on Wattenberg’s [2001] idea for sketch-based
queries of time-series data.

3D dynamic queries [Akers et al. 04]




3D dynamic queries [Akers et al. 04]

Pros and cons

Pros
Controls useful for both novices and experts
Quick way to explore data

Cons
Simple queries
Lots of controls
Amount of data shown limited by screen space




Summary

Most visualizations are interactive
Note that even passive media elicit interactions

Good visualizations are task dependent
Pick the right interaction technique

Fundamental interaction techniques
Selection, Brushing & Linking, Dynamic Queries

Announcements




A2: Exploratory Data Analysis

Use Tableau to formulate & answer questions

Indexed Gas Prices by Region Over Time Where
M Central Atlantic

First steps
Step 1: Pick domain & data
Step 2: Pose questions
Step 3: Profile data
Iterate as needed

Create visualizations
Interact with data
Refine questions

1994 1996 1998 2000 2002 2004 2006

Author a report
Screenshots of most insightful views (10+)
Include titles and captions for each view

Due before class on Oct 6, 2020

Assignment 3: Dynamic Queries

Create a small interactive dynamic query application
similar to TimeSearcher, but for top 100 personalities
on Cable TV News.

Implement timeboxes
interface

Submit the application
and a short write-up on
canvas

Can work alone or in pairs

Due before class on Oct 20, 2020
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Click and drag anywhere to create a new time box, or click on an existing box to move it. Dragging the borders resizes a box.
The box currently being interacted with will be shaded in deep red. Press 'd' to delete the current selection.

Introduction to D3
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What is D3?

D3: “Data-Driven Documents”

Data visualization built on top of HTML, CSS,
JavaScript, and SVG

Pros:
Highly-customizable
Developing and debugging tools
Documentation, resources, community
Integrates with the web!

Cons:
Very “low-level”

hello-world.html

<IDOCTYPE html>
<html>
<head>

<meta charset="utf-8">
</head>

<body>
Hello, world!

</body>

</html>
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hello-world.html

<IDOCTYPE html>
<html>
<head>
<meta charset="utf-8"> ®©® /[ gemonm x

</head> & C @ file:///User irer/Documents/.

Hello, world!
<body>
Hello, world!
</body>

</html>

hello-svg.html

<IDOCTYPE html>
<html>
<head>
<meta charset="utf-8">
<style> /* CSS */ </style>
</head>

<body>
<svg width="960" height="500">

ics/2017_2018/cs448b/d3_lecture/de...

<circle cx='120" cy="150' r="60' style='fill: gold;'>

<animate
attributeName="r'
from='2' t0='80" begin='0' dur='3"
repeatCount="indefinite' />
</circle>
</svg>
</body>
</html>
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hello-svg.html

<IDOCTYPE html>
<html>
<head>
<meta charset="utf-8">
<style> /* CSS */ </style>
</head>

<body>
<svg width="960" height="500">
<circle cx='120' cy='150' r="60' style="fill:
gold;'>
<animate attributeName='"r
from="'2' t0='80" begi
repeatCount="indefinite' />
</circle>
</svg>
</body>
</html>

hello-javascript.html

<IDOCTYPE html>
<html>
<head>
<meta charset="utf-8">
<style> /* CSS */ </style>
</head>

<body>
Hello, world!
<script>
console.log(“Hello, world!”);
function add?2(x) {
return x + 2;

}
console.log("2 + 2 is " + add2(2));
</script>
</body>
</html>

[3 demo.html x

® file:///Users/zmaurer/Documents/Academics/2]
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hello-javascript.html

<IDOCTYPE html>
<html> ® © ® [ demo.html x Person 1

<head> < C' @ file:///Users/zmaurer/Documents/Academics/201... Y& * &
<meta charset="utf-8">
<style> /* CSS */ </style>
</head>

Responsive ¥ | 728 x| 283 | 75% V¥ Online ¥

<body> Hello, world
Hello, world!
<script>
console.log(“Hello, world!”);
function add?2(x) {
return x + 2;

}
console.log("2 + 2 is " + add?2(2));

</SCript> = a4l Elements Memory Sources Network Audits Console
</b0dy> O top v | Filter Default levels

</htm|> Hello, console!
2 +2is 4
>

hello-d3.html

<IDOCTYPE html>
<html>
<head>
<meta charset="utf-8">
<style> /* CSS */ </style>
</head>

<body>
<script src="https://d3js.org/d3.v6.min.js"></script>
<script>

// JavaScript code that handles the logic of adding SVG elements
// that make up the visual building blocks of your data visualization

</script>
</body>
</html>
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DOM: Document Object Model

<html>
<head>

<title></title>
</head>
<body>
<h1></h1>
<div>

<p></p>
</div>
</body>
</html>

[Adapted from Victoria Kirst’s cs193x

DOM: Document Object Model

<html>
<head>

<title></title>
</head>
<body>
<h1l></h1>
<div>

<p></p>
</div>
</body>
</html>

[Adapted from Victoria Kirst’s cs193x



https://docs.google.com/presentation/d/1FO1B6oVLYazYFFBV-EREdX9MVhp3w-wFJC5lk3LlaHQ/edit
https://docs.google.com/presentation/d/1FO1B6oVLYazYFFBV-EREdX9MVhp3w-wFJC5lk3LlaHQ/edit

DOM: Document Object Model

<html>
<head>

<title></title>
</head>
<body>
<h1></h1>
<div>

<svg></svg>
</div>
</body>
</html>

[Adapted from Victoria Kirst’s cs193x

D3: Selection

<html>

<svg width="960" height="500">
<circle cx="10" cy="10" r="5"></circle>
<circle cx="20" cy="15" r="5"></circle>
</svg>

®  ® [ demo.html

& C' @ file:///Users/zmaurer/Documents/Academid
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https://docs.google.com/presentation/d/1FO1B6oVLYazYFFBV-EREdX9MVhp3w-wFJC5lk3LlaHQ/edit

D3: Selection

<html>

<svg width="960" height="500">
<circle cx="10" cy=" r="5"></circle>
<circle cx="20" cy="15" r="5"></circle>
</svg>

® ® ' [ demo.html X
& C' @ file:///Users/zmaurer/Documents/Academi

D3: Selection & Manipulation

<html>

<svg width="960" height="500">
<circle cx="10" cy="10" r="5"></circle>
<circle cx="20" cy="15" r="5"></circle>
</svg>

<script>

// select all SVG circle
elements

var circles =
d3.selectAll("circle");

</script>

<script>

// select all SVG circle
elements

var circles =
d3.selectAll("circle");

// set attributes and styles
circles.attr("cx", 40);

circles.attr("cy", 50);
circles.attr("r", 24);

circles.style("fill", "red");

</script>
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D3: Selection & Manipulation

<html>

<svg width="960" height="500">
<circle cx="10" cy=" r="5"></circle>
<circle cx="20" cy="15" r="5"></circle>
</svg>

L ® [ demo.html x

& C' @ file:///Users/zmaurer/Documents/Academics/201

D3: Selection & Manipulation

<html>

<svg width="960" height="500">
<circle cx="10" cy="10" r="5"></circle>
<circle cx="20" cy="15" r="5"></circle>
</svg>

® [3 demo.html x

C @ file:///Users/zmaurer/Documents/Academics/2017}

<script>

// select all SVG circle
elements

var circles =
d3.selectAll("circle");

// set attributes and styles
circles.attr("cx", 40);
circles.attr("cy", 50);
circles.attr("r", 24);
circles.style("fill", "red");

</script>

<script>

// select all SVG circle
elements

var circles =
d3.select("circle");

// set attributes and styles
circles.attr("cx", 40);
circles.attr("cy", 50);
circles.attr("r", 24);
circles.style("fill", "red");

</script>
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D3: Selection & Manipulation

<html>

<svg width="960" height="500">
<circle cx="10" cy="10" r="5"></circle>
<circle cx="20" cy= 5"></circle>
</svg>

® [ demo.html x

C O file:///Users/zmaurer/Documents/Academics/2017|

<script>

// all together!!

d3.select("circle")
«attr("cx", 40)
.attr(“cy", 50)
«attr("r", 24)
style("fill", "red");

</script>

Binding Data & Joining DOM Elements

China: 1303182268
India: 1080264388
United States: 295734134
Indonesia: 218465000
Brazil: 186112794
Pakistan: 162419946
Bangladesh: 144319628
Nigeria: 128765768
Japan: 127417244

. Mexico: 106202903

0 ® N R W N

const ol = d3.create('ol');

ol.selectAl1('1i') // select all list elements (orange circle above)
.data(listData) // bind all our data values (blue circle above)

.join(

enter => enter.append('li'), // append an li element for each entering item
update => update, // do nothing with items that match an existing element
exit => exit.remove() // remove li elements whose backing data is now gone

.text(d => “${d.country}: ${d.pop}")

return ol.node();

+
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Binding Data & Joining DOM Elements

Elements

A join creates three sub-selections:
+  Enter: selection containing placeholders for every data value that did
not have a corresponding DOM element in the original selection

Update: selection containing existing DOM elements that match a
bound data value

Exit: selection that also contains existing DOM elements, but for which
a matching data value was not found

Binding Data & Joining DOM Elements

Exercise

10. Mexico: 106202903

¢

const ol = d3.select(ol#
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Let’'s make a scatterplot = @

id,animal,weight,height,name Height vs. Weight for Cats & Dogs
Fancy filters: |JESSISRNI] | Boos ony | IS5

H H s
Weight
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https://observablehq.com/@stanfordvis/lets-make-a-scatterplot

