Dynamic visualization with
Javascript



<IDOCTYPE html>
<htmI>
<body>
<h1>Data Visualization</h1>
<p>
<button>Show</button>
<button>Hide</button>
</p>
<svg width="400" height="300">
<circle id="redcircle" cx="50" cy="50" r="30" fill="red"></circle>
<circle id="bluecircle" cx="150" cy="90" r="30" fill="blue"></circle>
</svg>
</body>
</html>
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(W O Inspector () Console [ Debugger 1) Network {} Style Editor >

Q_Search HTML + X

<!DOCTYPE html>
<button> <button> <html> (event [scroll
v <body>
<hl>Data Visualization</hl>
v <p>
<button>Show</button>
<button>Hide</button>
</p>
v <svg width="400" height="300"> loverflow
<circle id="redcircle" cx="50" cy="50" r="30" fill="red"></circle>
<circle id="bluecircle" cx="150" cy="90" r="30" fill="blue"></circle>
</svg>
</body>
</html>

~ html > body
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(® O Inspector [ Console [ Debugger 1| Network {} Style Editor >

<button> <button> Q_ Search HTML 4+
<!DOCTYPE html>

<html> event 'scroll
v <body>
<hl>Data Visualization</hl>
v <p>
<button>Show</button>
<putton>Hide</button>
</p>
v <svg width="400" height="300"> overflow

<circle id="redcircle" cx="50" cy="50" r="30" fill="red"></circle>
<circle id="bluecircle" cx="150" cy="90" r="30" fill="blue"></circle>
</svg>
</body>
</html>

- html > body » svg » circle#redcircle
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{ <circle> <circle>

W O Inspector Console [© Debugger 1) Network {} Style Editor »» il
Q_ Search HTML 4+ X YV Filter
<button> <IDOCTYPE html> -hov .cl
<html> event scroll
v <body> element
<hl>Data Visualization</hl> }
v "-'-".p:‘-"

<button>Show</button>
<button>Hide</button>
</p>
v <svg width="400" height="300"> overflow
<circle id="redcircle" cx="50" cy="50" r="30" fill="red"></circle>
<circle id="bluecircle" cx="150" cy="90" r="30" fill="blue"></circle>
</svQg>
</body>
</html>

html > body > p > button
b
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W O Inspector Console (O Debugger 1 Network {} Style Editor > il
Q_ Search HTML 4+ X YV Filter
<html> event scroll
v <body> element
<hl>Data Visualization</hl> }
v {p}

<button>Show</button>
<button>Hide</button>
</p>
v <svg width="400" height="300"> overflow
<circle id="redcircle" cx="50" cy="50" r="30" fill="red"></circle>
<circle id="bluecircle" cx="150" cy="90" r="30" fill="blue"></circle>
</svQg>
</body>
</html>

html > body > p > button
b
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(w {3 Inspector [>) Console [© Debugger 1 Network {3} Style Editor »»

<button> <button> Q_ Search HTML +

<!DOCTYPE html>
<html> event scroll
v <body>
<hl>Data Visualization</h1l>
v <p>
<button>Show</button>
<button>Hide</button>
</p>
v <svg width="400" height="300"> overflow
<circle id="redcircle" cx="50" cy="50" r="30" fill="red"></circle>
<circle id="bluecircle" cx="150" cy="90" r="30" fill="blue"></circle>
</svg>
</body>
</html>

- html > body > p
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W 3 Inspector Console [© Debugger 1J Network {} Style Editor »»
{ <button> J { <button> J Q Search HTML + 2

<!DOCTYPE html>
<html> event scroll
v-:bﬂdy}
<hl>Data Visualization</hl>
v <p>
<button>Show</button>
<button>Hide</button>
</p>
wv<svg width="400" height="300">

<circle id="redcircle" cx="50" cy="50" r="30" fill="red"></circle>
<circle id="bluecircle" cx="150" cy="90" r="30" fill="blue'"></circle>
</svg>
</body>
</html>

html > body > svg
-
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<!DOCTYPE html>

<html> event scroll
<head></head>
v <body>
<script type="text/javascript” src="/__ vscode livepreview injected script'></
script>
<hl>Data Visualization</hl>
P <p>-i</p>
v <svg width="400" height="3e0"> ClC®®
<circle id="redcircle" cx="50" cy="50" r="30" fill="red"></circle>
<circle id="bluecircle" cx="150" cy="90" r="30" fill="blue"></circle>
<text id="label" x="150" y="50">Blue</text>
<line x1="50" y1="50" x2="150" y2="90" stroke="black"'"></line>
</svg>
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[(w {3 Inspector [>] Console [© Debugger 1 Network {} Style Editor »» (
{ <circle> } { <circle> } { <line> } { <text> }

~ html > body > svg
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{ <line> } { <text> }G‘ {3 Inspector () Console [© Debugger 14 Network {} Style Editor > ¢
Q_ Search HTML + X
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_ _ <script type="text/javascript” src="/__ vscode_livepreview injected script'></
<circle> <circle>

script>
<h1l>Data Visualization</h1l>
P <p>i</p>
v <svg width="400" height="300"> overflow
wv<g id="circles'">
<circle id="redcircle" cx="50" cy="50" r="30" fill="red"></circle>
<circle id="bluecircle" cx="150" cy="90" r="30" fill="blue'"></circle>
</g>
<text id="label" x="150" y="50">Blue</text>
<line x1="50" y1="50" x2="150" y2="90" stroke="black'"></line>
</svg>
</body>
</html>

~ html > body > svg > g#circles
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<circle id="bluecircle" cx="150" cy="90" r="30"
fill="blue"></circle>

{ <circle id="redcircle" cx="50" cy="50" r="30"></circle> }
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(W O Inspector Console [© Debugger fJ Network {}

@ Y Filter Output Errors Warnings L

» Hocument.getElementById("redcircle")

& <circle id="redcircle" cx="50" cy="50" r="30" fill="red">
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(W O Inspector Console [© Debugger 14 Network {} Style Edi
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> document.getElementById("redcircle").setAttribute("fill", 'green')
& undefined
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/ let redcircle = document.getElementByld('redcircle’);
let circles = document. getElementByld(circles');
<g id="circles” fill="red">
function removeCircle() {
redcircle.remove()

}

<circle id="redcircle" cx="50" cy="50" r="30" function addCircle() {

fill="green”></circle> Svg.appendChiId(redcircle);
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let redcircle = document.getElementByld('redcircle’);
let circles = document. getElementByld(circles');

function removeCircle() {
redcircle.remove()

}

function addCircle() {
svg.appendChild(redcircle);

)
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( <p> W [ <svg width="400" height="300"> ]
{ <g id="circles” fill="red">
<circle id="redcircle" cx="50" cy="50" r="30" let redcircle = document.getElementByld('redcircle’);
fill="green”></circle> let circles = document. getElementByld(circles');
function removeCircle() {
redcircle.remove()
}
<button> onclick="removeCircle()">Hide</button> _ .

function addCircle() {

svg.appendChild(redcircle);
i
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{ <g id="circles” fill="red">

 Show || Hide |
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<circle id="redcircle" cx="50" cy="50" r="30" let redcircle = document.getElementByld('redcircle’);
fill="green”></circle> let circles = document. getElementByld(circles');

function removeCircle() {
redcircle.remove()

}

} function addCircle() {

[ <button> onclick="addCircle()">Show</button>
svg.appendChild(redcircle);

)
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( <p> } [ <svg width="400" height="300"> ]

{ <g id="circles" fill="red"> }

T

{ <circle id="redcircle" cx="50" cy="50" r="30" fill="red” } function moveCircle() {

onclick="moveCircle()"> ></circle> const duration = 1000;

leti=0;

setinterval(() => {
const t = Math.min(i++ / duration, 1);
redcircle.setAttribute('cx’, t * 150 + (1 - t) * 50);
redcircle.setAttribute('cy', t * 90 + (1 - t) * 50);
b 1)
}

redcircle.addEventListener('click', moveCircle);
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( <p> W [ <svg width="400" height="300"> ]
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{ <g id="circles" fill="red"> }

T

{ <circle id="redcircle" cx="50" cy="50" r="30" fill="red” } function moveCircle() {

onclick="moveCircle()"> ></circle> const duration = 1000;

leti=0;

setinterval(() => {
const t = Math.min(i++ / duration, 1);
redcircle.setAttribute('cx’, t * 150 + (1 - t) * 50);
redcircle.setAttribute('cy', t * 90 + (1 - t) * 50);
b 1)
}

redcircle.addEventListener('click', moveCircle);



Easing (or “Pacing”) Functions

Goals: stylize animation, improve perception.

Basic idea is to warp time: as duration goes from
start (0%) to end (100%), dynamically adjust the
interpolation fraction using an easing function.

ease(x) = x ease(x) = s-curve(x)

(linear, no warp) (slow-in, slow-out)
0
1 0 1

elapsed time / duration elapsed time / duration

From Jeff Heer
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{ <g id="circles” fill="red"> }

T

<circle id="redcircle" cx="50" cy="50" r="30" fill="red” function moveCircle() {
onclick="moveCircle()"> ></circle> const duration = 1000;

leti=0;
setinterval(() => {
const t = Math.min(i++ / duration, 1);

t = ease(t); //
redcircle.setAttribute('cx’, t * 150 + (1 - t) * 50);
. . dcircle.setAttribute('cy', t * 90 + (1 - t) * 50);
https://easings.net/ et serbueley
}

redcircle.addEventListener('click', moveCircle);
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(W O Inspector (2] Console (O Debugger
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document
4 l )
body
— /l\ T,
[ <h1> ] [ <p> ] [ <svg> J #foo // <any id="foo">
foo // <foo>
/-/\ foo // <any class="foo">
[foo=bar] //<any foo="bar">
<circle> <circle> foo bar // <foo><bar></foo>

{ <button> } { <button> }
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<g id="circles” fill="red">

Data Visualization

[ Show ] [ Hide ]

(w O Inspector Console [© Debugger 1T Net

@ \( Filter Output
» d3.select('#redcircle').attr('fill’,

& p»Object { groups: (1) [..], parents:

Errors

'green')

(1) [.]}
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<g id="circles” fill="red">
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(w O Inspector Console [© Debugger 1l Network

Data Visualization
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» d3.select('#redcircle')
<& »Object { _groups: (1) [..]1, _parents: (1) [..] }
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Errors
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<circle id="bluecircle" cx="150" cy="90" r="30"
fill="blue"></circle>

{ <circle id="redcircle" cx="50" cy="50" r="30"></circle> }
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{3 A
const svg = d3.create("svg");
return svg.node();

}



Creation with D3

Y @

{<circle cx="100" cy="75" r="25" fiII=”red”></circIe>} { } {‘

const svg = d3.create("svg");

const circle = svg.append('circle');
circle.attr('cx', '100');
circle.attr('cy', '75');
circle.attr('r', '25');
circle.attr('fill', 'red');

return svg.node();
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{<circle cx="100" cy="75" r="25" fiII=”red”></circIe>}

const svg = d3.create('"svg");

const circle = svg.append('circle’)
.attr('cx', '100')
attr('cy', '75")
attr('r', '25")
attr('fill', 'red');

return svg.node();



Interaction with D3
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const svg = d3.create('"svg");

const circle = svg.append('circle’)
.attr('cx', '100')
attr('cy', '75")
attr('r', '25")
attr('fill', 'red');

{<circle cx="100" cy="75" r="25" fiII=”red"></circIe>}

circle.on('click"',
() == circle.attr('fill', 'blue')

) ;

return svg.node();



Interaction with D3
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const svg = d3.create("svg");

<circle cx="100" cy="75" r="25" ] const circle = svg.append('circle’)

fill="blue”></circle> attr('cx', '100')
attr('cy', '75")
attr('r', '25")
attr('fill', 'red');

circle.on('click',
() == circle.attr('fill', 'blue')

) ;

return svg.node();



Animation with D3

e

<circle cx="100" cy="75" r="25"
fill="blue”></circle>

{

const svg = d3.create('"svg");

const circle = svg.append('circle')
.attr('cx', '100"')
attr('cy', '75")
attr('r', '25")
attr('fill', 'red');

circle.on('click"',

() => circle
.transition().duration(10000)
attr('fill', 'blue')
attr('cx', '200')

)

return svg.node();



Animation with D3
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<circle cx="100" cy="75" r="25"
fill="blue”></circle>

{

const svg = d3.create('"svg");

const circle = svg.append('circle')
.attr('cx', '100')
attr('cy', '75")
attr('r', '25")
attr('fill', 'red');

circle.on('click"',

() => circle
.transition().duration(10000)
attr('fill', 'blue')
.attr('cx', '200')

);

return svg.node();



Easing with D3

e

<circle cx="100" cy="75" r="25"
fill="blue”></circle>

{J
const svg = d3.create('"svg");
const circle = svg.append('circle')
.attr('cx', '100')
attr('cy', '75")
attr('r', '25")
attr('fill', 'red');

circle.on('click',

() => circle
.transition().duration(2000)
.ease(d3.easelLinear)
attr('fill', 'blue')
attr('cx', '200')

) ;

return svg.node();

20)



» Array(406) [Object, Object, Object, Object,
Cars dataset
cars

:  vO0bject {

name economy (mpg) cylinders displacement (cc) power (hp) weight (Ib) 0-60 mph (s)

1 T
AMC Ambassador ... 13 8 360 175 3,821 11 name:-: AM{: ﬂmbEISSEldGI" Brﬂugham
AMC Ambassador ... 15 8 390 190 3,850 8.5
AMC Ambassador ... 17 8 304 150 3,672 11.5 ECE}I”IDm}! [ mpg } . 13
AMC Concord DL 6 20.2 6 232 90 3,265 18.2 )
AMC Concord DL 18.1 6 258 120 3,410 15.1 ‘L . d 5
AMC Concord DL 23 4 151 3,035 20.5 C y 1nders. 8
AMC Concord 19.4 6 232 90 3,210 17.2 d . 'L ( ) .
AMC Concord 24.3 4 151 90 3,003 20.1 15 p acemen t cc). 3 E'@
AMC Gremlin 18 6 232 100 2,789 15

L

AMC Gremlin 19 6 232 100 2,634 13 pDWE g ( h p } u 1?5
AMC Gremlin 20 6 232 100 2914 16

{}| Inputs.table(cars|) WEight {-Lh}: 3821
0-60 mph (s): 11
year: /3

+
{} cars[0]
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const width = 640;
const height = 400;
const margin = {top: 20, right: 30, bottom: 30, left:

const svg = d3.create("svg")
attr("width", width)
.attr("height", height);

const x = d3.scaleLinear()
.domain( [40, 240])
. range( [margin.left, width - margin.right]);

const y = d3.scaleLinear()
.domain( [0, 50])
. range( [height - margin.bottom, margin.top]);

svg.selectAll('circle')
.data(cars)
.enter().append(‘'circle")
attr("fill", "red")
attr("cx", (d) => x{(d["power (hp)"]))
attr("cy", (d) = y(d["economy (mpg)"]))
attr("r", 3)

return svg.node();

}.
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{} Plot.plot({
width: 640,
height: 400,
marginTop: 20, marginRight: 30, marginBottom: 30, marginLeft: 40,

const width = 640;
const height = 400;
const margin = {top: 20, right: 30, bottom: 30, left: 40};

const svg = d3.create("svg") x: {domain: [40, 2401},
attr("width", width) y: {domain: [0, 501},
.attr("height", height); marks: [

Plot.dot(cars, {x: "power (hp)",
const x = d3.scaleLinear() y: "economy (mpg)",
.domain( [40, 240]) r: 3,
. range( [margin. left, width - margin.right]); }Iill: ed

]
}H|

const y = d3.scaleLinear()
.domain( [0, 50])
. range( [height - margin.bottom, margin.top]);

T economy (mpg)
50 -

e

svg.selectAll('circle') ST
.data(cars) 20 .o ¢
.enter().append(‘'circle") - .;"5'..,.'=°
attr("fill", "red") ° ..;?p{::...' o® .
.attr("cx", (d) => x(d["power (hp)"1)) BRI ¥ OC -
.attr("cy", (d) => y(d["economy (mpg)"])) 25- ° e "}E‘:’:Tz!é,:;':‘..
attr("r", 3) 20 - ¢ .a.i.;OE.i.. °, % .
ks B4 SERPLA L DL :
return svg.node(); o ) o bt :é"": E.'3. : : ¢° .
}_ 10 — ¢ ¢ ° ® ...
5 _
° £—1IO GIO SIO 1 (!JU 1 50 1 ﬁll{] 1 EIBO 1 é{] 2(!)0 2 é{] 2£I10

power (hp) =



Creating a plot

[ <svg width="640" height="400" >

Of K
const width = 640;
const height = 400;

const margin = {top: 20, right: 30, bottom: 30, left: 40};

const svg = d3.create("svg")
.attr("width", width)
.attr("height", height);

{} Plot.plot({
width: 640,
height: 400,

marginTop: 20, marginRight: 30, marginBottom: 30, marginLeft: 40,



Creating scales

Transition Data Space (domain)
g tg0 200 300 40 S;0 60 o0 a0 oo 1o

const x = d3.scalelLinear()

.domain( [40, 240])

.range([margin.left, width - margin.right]);
const y = d3.scaleLinear()

.domain( [0, 50])

. range( [height - margin.bottom, margin.topl); el
x: {domain: [40, 2401]},
y: {domain: [0, 50]}, r - < o 4 o . . - - =

marlkes |
Visual Space (range)



Creating a layer

[ <svg width="640" height="400" > ]
svg.selectAll('circle')
.data(cars)
-enter().append( c1rcle| ) [ <circle cx=...> ] [ <circle cx=...> J '[ <circle cx=...> ] [ <circle
.filter({(d) => d["power (hp)"] > 0 && d["economy (mpg)"] > 0) ,
attr("fill", "red") °
.attr("cx", (d) => x(d["power (hp)"])) , o . ®
.attr("cy", (d) => y(d["economy (mpg)"])) “ose, o
attr("r", 3) ’ ':.."i -'.: E-
. ;nvf,,.-:. °* ’
L L ."II.'. ° ®
o $l‘ .l.... : .
» ¢ e e 4 o’
} [ ¢ '-'-.z'. 3' o8 ¢ [
LB ® 20
) ® rg‘:.i.l ., .. .
marks: [ ’ .-33'5:‘!. L A R S .
. ¢ ¢ ° ¢ ® ....”.‘ ® = . o s ° ® & @
Plot.dot(cars, {x: "power (hp)", ® so00ee 00 o L
y: "economy (mpg)", : I
r: 3,
fill: 'red’

})l



Applying a transform
(filtering) [ <svg width="640" height="400" > }

T

svg.selectAll('circle') [ <circle cx=...> ] [ <circle cx=...> ] [ <circle
.datal(cars) -

.enter().append('circlel')

.filter((d) => d["power (hp)"] > 0 && d["economy (mpg)"] > @) ¢’ . ©®
attr("fill", "red") '.,'.}' ¢ .
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Aesthetic mappings

[ <svg width="640" height="400" > ]

svg.selectAll('circle')
.data(cars)

.enter().append('circlel")
.filter((d) => d["power (hp)"] > 0 && d["economy (mpg)"] > 0) <circle cx=...> <circle cx=...>

Attr("fill", "red")

.attr("cx", (d) => x(d["power (hp)"]1))
attr("cy", (d) = y(d["economy (mpg)"]))
attr("r'", 3)

v0Object { vObject {
name: "AMC Ambassador Brougham" name: "AMC Ambassador DPL"
economy (mpg): 13 economy (mpg): 15
cylinders: 8 cylinders: 8
displacement (cc): 360 displacement (cc): 390
power (hp): 175 power (hp): 190
weight (1lb): 3821 weight (lb): 3850
0-60 mph (s): 11 0-60 mph (s): 8.5
year: 73 year: 70

! }

marks: |
Plot.dot(cars, {x: "power (hp)",
y: "economy (mpg)",
r: 3,
fill: 'red’

[ <circle cx=...> ] [ <circle

vObject {

economy (mpg): 17
cylinders: 8
displacement (cc): 304
power (hp): 150

weight (1lb): 3672

0-60 mph (s): 11.5
year: 72

name: "AMC Ambassador SST"

vObject {
name: "AMC C
economy (mpg
cylinders: 6
displacement
power (hp):
weight (1b):
0-60 mph (s)
year: 79

})l
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Interaction with D3



{} function onclick(event, datum) {
svg.selectAll('circle")

.attr('opacity', 0.5)
attr('fill', 'lightgrey')
attr('r', 3)
.filter((d) => d.year == datum.year)
attr('fill', 'red')
.attr('opacity', 1.)
Lattr('r', 4);



{} function onclick(event, datum) {
svg.selectAll('circle")

.attr('opacity', 0.5)
attr('fill', 'lightgrey')
attr('r', 3)
.filter((d) => d.year == datum.year)
attr('fill', 'red')
.attr('opacity', 1.)
Lattr('r', 4);

svg.selectAll('circle")
.data(cars)
.join('circle')
.filter((d) => d["power (hp)"] > @ && d["economy (mpg)"] > 0)
Aattr("fill", "red")
attr("cx", (d) => x(d["power (hp)"1))
attr("cy", (d) => y(d["economy (mpg)"]))
attr("r", 3)
.on('click', onclick)



function onclick(event, datum) {

svg.selectAll('circle")
.transition().duration(500)
.attr('opacity', 0.5)
attr('fill', 'lightgrey')
attr('r', 3)
.filter((d) => d.year == datum.year)
attr('fill', 'red')
.attr('opacity', 1.)
attr('r', 4);



svg.selectAll('circle")
.data(cars)
.enter().append('circle"')
. filter((d) => d["power (hp)"] > 0 && d["economy (mpg)"] > 0)
.attr("cx", (d) => x(d["power (hp)"1))
attr("cy", (d) => y(d["economy (mpg)"]))
attr("r", 3)
.on('mouseover', (event, datum) => d3.select(event.target).attr('fill"',
.on('mouseout', (event, datum) => d3.select(event.target).attr('fill’,
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D3 Joins



.datal(cars)

.enter().append('circle

svg.selectAll('circle')

")

. filter((d) => d["power (hp)"] > @ && d["economy (mpg)"] > 0)
attr("fill", "red")
=> x{(d["power (hp)"]))

attr("cx'", (d)
attr("cy", (d)
attr("r", 3)

=> y(d["economy (mpg)"]))
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cylinders: 8
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year:
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vObject {
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power (hp): 150

weight (1lb): 3672
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name: "AMC Concord DL 6"
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weight (1lb): 3265

0-60 mph (s): 18.2
year: 79

v0Object {
name: "AMC Concord DL"
economy (mpg): 18.1
cylinders: 6
displacement (cc): 258
power (hp): 120
weight (1lb): 3410
0-60 mph (s): 15.1
year: 78

cars

v0Object {
name: "AMC Concord DL"
economy (mpg): 23
cylinders: 4
displacement (cc): 151
power (hp): null
weight (1lb): 3835
0-60 mph (s): 20.5
year: 82
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power (hp): 175
weight (lb): 3821
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svg.selectAll('circle")
.data(cars).enter()

.append('circle’
attr("fill"
.attr("cx",
attr("cy",
attr("r", 3
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name: "AMC Ambassador Brougham"
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cylinders: 8
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power (hp): 175
weight (lb): 3821
0-60 mph (s): 11
year: /3
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year: 79
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power (hp): 120
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year: 78
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cylinders: 4
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weight (1lb): 3835
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year: 82
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svg.selectAll('circle")
.data(cars).enter()
.append('circle"')
LaAttr("fill", "red")
.attr("cx",

) => x(d["power (hp)"]))

(d
attr("cy", (d) => y(d["economy (mpg)"]))
)

attr("r", 3

name: "AMC Ambassador Brougham"
economy (mpg): 13

cylinders: 8

displacement (cc): 360

power (hp): 175

weight (1b): 3821
0-60 mph (s): 11
year: 73
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<svg width="640" height="400" >

displacement (cc): 390

weight (1b): 3850

power (hp): 190
0-60 mph (s): 8.5
year: 70

Hid ‘

) . .

.tp'-- .

. 1-.t='

% o

S :":':t.n.a.:

L ] [ B ) L ]
' * i’;rﬂi'

.

)4

"’

<circle cx=...>

<circle cx=...>
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name: "AMC Ambassador Brougham"
economy (mpg): 13
cylinders: 8
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power (hp): 175
weight (lb): 3821
0-60 mph (s): 11
year: /3

vObject {
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cylinders: 8
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power (hp): 190
weight (1lb): 3850
0-60 mph (s): 8.5
year: 70

vObject {
name: "AMC Ambassador SST"
economy (mpg): 17
cylinders: 8
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power (hp): 150
weight (1lb): 3672
0-60 mph (s): 11.5
year: 72
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vObject {
name: "AMC Concord DL 6"
economy (mpg): 20.2
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power (hp): 90
weight (1lb): 3265
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year: 79

v0Object {
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power (hp): 120
weight (1lb): 3410
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name: "AMC Concord DL"
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cylinders: 4
displacement (cc): 151
power (hp): null
weight (1lb): 3835
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year: 82
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attr("cy", (d)
attr("r", 3)
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svg.selectAll('circle"') EXit:
.data(cars).exit()

. remove ()
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svg.selectAll('circle")
.data(cars)
attr("fill",
attr("ex", (
attr("cy", (
attr("r", 3)

U p d ate : Elements

i1 r.edll )
d) => x(d["power (hp)"]))
d) => y(d["economy (mpg)"]))
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svg.selectAll('circle')
.data(cars, d => d.name).enter()
.append('circle')
Lattr("fill", "red")
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svg.selectAll('circle")
.data(cars, d => d.name)
attr("fill", "red")

U p d at e . Elements

<svg width="640" height="400" >

—
vObject { voObject {

vobject {

vObject {
name: “AMC Ambassador Brougham" name: "AMC Ambassador SST" name: "AMC Concord DL 6" e A
economy (mpg): 13 economy (mpg): 17 economy (mpg): 20.2 \ economy (mpg): 18.1
G indens: o ¥ "] c\linders: 8 cylinders: 6 T cylinders: 6
dlspla?{f""int“ﬁ(]? displacement (cc): 304 displacement (cc): 232 \ displacement (cc): 258
power (hp): 175 . 5
er (hp): 150 1 9¢ 7
weight (1b): 3821 SZV:P:W (';b!' :: ” power (hp) ’ power (hp): 120
0-60 mph (s): 11 8'62 b s o weight (1b): 3265 weight (1b): 3410
year: 73 yours 068 Mph (5]l 16:2 \ 0-60 mph (s): 15.1
: . year: 79 year: 78
} ) ) \
I -— 1 1 1 }
—
<Circie cx > <Circle cx=...> < =...> <CIrcle Cx=...>
see 800 cee oo
. v Object { v0bject {
vObject { J

economy (mpg): 13
cylinders: 8
displacement (cc): 360
power (hp): 175

weight (lb): 3821

0-60 mph (s): 11

year: 73

name: "AMC Ambassador Brougham"

name: "AMC Ambassador DPL"
economy (mpg): 15
cylinders: 8

displacement (cc): 390
power (hp): 19¢
weight (1b): 38!
0-60 mph (s): ¢
year: 70

name: "AMC Concord DL 6"
economy (mpg): 20.2
cylinders: 6
displacement (cc): 232
power (hp): 90

weight (1b): 3265

0-60 mph (s): 18.2

year: 79

cars

v0Object {

name: "AMC Concord DL"
economy (mpg): 23
cylinders: 4
displacement (cc): 151
power (hp): null
weight (1b): 3835

0-60 mph (s): 20.5
year: 82

I




Data

Elements

svg.selectAll('circle')
.data(cars, d => d.name)
.exit().remove()

Exit:

<svg width="640" height="400" >

=
vObject {
name: "AMC Concord DL 6"

vObject {
name: "AMC Ambassador Brougham"
economy (mpg): 13
cylinders: 8
displacement (cc): 360

power (hp): 175
weight (1b): 3821
0-60 mph (s): 11
year: 73

}

wObject {

vObject {
name: "AMC Ambassador SST"

\ name: "AMC Concord DL"
economy (mpg): 17

economy (mpg): 18.1
inders : 6

ec
eyl . cylinders: 6 cylinders: 6
displacement (cc): 3@ displacement (cc): 232 \ displacement (cc): 258
power (hp): 150 power (hp): 90 power (hp): 120
weight (lb): 3672 weight (1lb): 3265 weight (1b): 3410
0-60 mph (s): 11.5 0-60 mph (s): 18.2 0-60 mph (s): 15.1
}ysar: year: 79 year: 78 \

onomy (mpg): 20.2

\

= , , : \ : = F
<circle cx=...> <circle cx=...> <circle cx=...> <circle cx=...>
\_ \_ \.

vObject {
name: "AMC Ambassador
economy (mpg): 15
cylinders: 8
displacement (cc): 390

v0Object {
name: "AMC Ambassador Brougham"
economy (mpg): 13
cylinders: 8
displacement (cc): 360

v0bject {
name: "AMC Concord
economy (mpg): 20.2
cylinders: 6
displacement (cc): 232

v0Object {

"AMC Concord DL"
economy (mpg): 23
cylinders: 4

DPL" DL 6"

name:

power (hp): 190
weight (1b): 3850
0-60 mph (s): 8.5
year: /0

power (hp): 175
weight (1lb): 3821
0-60 mph (s): 11
year: 73

power (hp): 90
weight (1b): 3265
0-60 mph (s): 18.2
year: /9

cars

displacement (cc): 151
power (hp): null
weight (1b): 3835

0-60 mph (s): 20.5
year: 82

I




Example: Cars

const svg = d3.select(chart);
const yearCars = cars.filter((d) => d.year == year);

const selection = svg.selectAll('circle")
.data(yearCars, (d) => d.name);

// Move remalning cars

selection.transition().duration(1000)
attr("cx", (d) == x(d["power (hp)"]))
attr("cy", (d) => y(d["economy (mpg)"]))

// Grow entering cars

selection.enter().append('circle’)
filter((d) => d["power (hp)"] > @ && d["economy (mpg)"] > @)
attr("cx", (d) = x(d["power (hp)"]))
attr("cy", (d) => y(d["economy (mpg)"]))
.transition().duration(1000)
attr("r", 4):

// Shrink and remove exiting cars
selection.exit()
.transition().duration(1000)
attr("r", 0)
.remove():
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chart = {
const width = 1152;
const height = 400;
const margin = {top: 20, right: 30, bottom: 30, left: 40};

const x = d3.scaleBand()
.domain(d3.reverse([...Array(110).keys()]))
.range( [margin.left, width - margin.rightl]);

const y = d3.scaleLinear()
.domain( [0, 3500])
.range( [height - margin.bottom, margin.top]);

const svg = d3.create("svg") Year o=
. . viewof icelandYear = Inputs.range([1841, 2019], {label: 'Year', step: 1})
.attr("width", width)

.attr("height", height); : 35k
svg.append("g")
.attr("transform", “translate(@,%${height - margin.bottom}) ")
.call(d3.axisBottom(x).tickValues([...Array(22).keys()].map((d) => d *x 5)));

~ 2.5K
2k

1.5k

svg.append("g")
.attr("transform", “translate(${width - margin.right},0)")
.call(d3.axisRight(y).tickFormat(d => Math.round(d / 500) / 2 + 'k'));

1k

0.5k

Ok

const colors = ["#4e79a7", "#e15759"]; B L L T
const data = population.filter((d) => d.year === 1celandYear);
svg.selectAll("rect")

.data(data)

.join("rect")

.style("mix-blend-mode", '"darken")

attr("fill", d => d.sex == 'M' ? colors[@] : colors[1])
.attr("x", d => x(d.age))

.attr("y", d => y(d.value))

.attr("width", x.bandwidth())

.attr("height", d => y(0) - y(d.value))

return svg.node();

1



vObject {
name: "AMC Ambassador Brougham"
economy (mpg): 13
cylinders: 8
displacement (cc): 360
power (hp): 175

svg.selectAll('circle') weight (1b): 3821
.data(cars) - 0-60 mph (s): 11
.join('circle') year: 73
attr("fi11", "red") ‘. . }
attr("cx", (d) => x(d["power (hp)"])) : . ©
attr("cy", (d) => y(d["economy (mpg)"])) ::o';;: ° .
Lattr(r", 3) ' LY PORS S .
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Plot.dot(cars, {x: "power (hp)",
y: "economy (mpg)",
r: 3,
fill: 'red’
r),



Line & area plots



avgmpg = 1

const mpghyyear = d3.rollup(cars, v => d3.mean(v, d => d["economy (mpg)"]), d => d.year)
return [...d3.sort(mpgbyyear)].map(d => ({year: d[0], mpg: d[1]}))

O: vObject { 1: vObject {
year: /0 year: 71
mpg: 17.689655172413794 mpg: 21.25

} 3

2: wv0bject {

3

year: /2
mpg: 18.714285714285715

\

avgmpg

3: v0Object {

3

year: /3
mpg: 1/.1

4: vQbject {
year: /4
mpg: 22.703703703703702

3

-




const line = d3.line()
.x(d => x(d.year))
.y(d => y(d.mpg));

svg.append('path')
.attr("d", line(avgmpg))
.attr("stroke-width", 2)
.attr("stroke", "black")
.attr("fill", "none")

<svg width="640" height="400" >

50 —

45 -

40 -

35

30

25 —

20 +

15 —

10 —

name: "AMC Ambassador Brougham"
economy (mpg): 13

cylinders: 8

displacement (cc): 360

power (hp): 175

weight (lb): 3821

0-60 mph (s): 11

year: /3

name: "AMC Ambassador DPL"

economy (mpg): 15
cylinders: 8
displacement (cc): 390
power (hp): 190

weight (1lb): 3850

0-60 mph (s): 8.5
year: 70

name: "AMC Ambassador SST"

economy (mpg): 17
cylinders: 8
displacement (cc): 304
power (hp): 150

weight (1lb): 3672

0-60 mph (s): 11.5
year: 72

—

name: "AMC Concord DL 6"
economy (mpg): 20.2
cylinders: 6
displacement (cc): 232
power (hp): 90

weight (1lb): 3265

0-60 mph (s): 18.2

year: 79

cars

name: "AMC Concord DL"
economy (mpg): 18.1
cylinders: 6
displacement (cc): 258
power (hp): 120

weight (1lb): 3410

0-60 mph (s): 15.1
year: 78

name: "AMC Concord DL"
economy (mpg): 23
cylinders: 4
displacement (cc): 151
power (hp): null
weight (1lb): 3035

0-60 mph (s): 20.5
year: 82

<path d=" M40,246.172187.5,...,134.1241562.5,157.65L610,148.032 " stroke="black" fill="none” stroke-width="2" >
vObject { vObject { vObject { v Object { vObject { vObject 1

e







	Slide 1: Dynamic visualization with Javascript
	Slide 2
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Basic Animation
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26: Selecting Elements
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32: D3.js
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37: Observable and D3
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56: Interaction with D3
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61: D3 Joins
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81: Line & area plots
	Slide 82
	Slide 83
	Slide 84

