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Chart.js

ean and engaging charts for designers and de

Download

HIGHCHARTS

Create interactive charts easily for your web
projects.

Used by tens of thousands of developers and 61 out of
the world's 100 largest companies, Highcharts is the
simplest yet most flexible charting APl on the market.

READ MORE »

DOWNLOAD »
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amchart

chart.js
chartist.js
echarts ( baidu )
google chart
highchart
paper.js

zingchart

* two.js

* raphaeljs

* nvd3

* c3.js

* n3 charts

* ember chart
* fusion chart

e flot

uvCharts
plotly.js
sigma.js
fusion charts
n3 charts
anychart
xchart

dc.js



Why D3.js?



Visualizing != Charting
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Home Documentation Migration Guide Examples GitHub

n3-charts

Awesome charts for Angular
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2. Flexibility



Radial Bubbles

h | m/chart/?k=s972


http://plotdb.com/chart/?k=s972

Stlclq Bubbles

h m/chart/?k=s97


http://plotdb.com/chart/?k=s978

Voronoi Treemap

http://zbryikt.github.io/voronoijs/



http://zbryikt.github.io/voronoijs/

Map Distortion

http://zbryikt.github.io/visualize/ajd3/


http://zbryikt.github.io/visualize/ajd3/

Continuous Transition

http://bl.ocks.ora/mbostock/1256572



http://bl.ocks.org/mbostock/1256572

Environment Setup

1. T& D3course.zip, fFBR4E

2. FABY index.html



1. & D3course.zip, i ER4E
2. FRBY index.html

1 <body></body>
' <script src="d3.v4.min.js"></script>
3 <script>

</script>
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Begin with D3  Select Target

d3.select("body")

.text("Hello World");

Set Attributes
Cascade Function Call



d3.select
d3.interpolate
d3.transition
d3.scalelLinear
d3.forceSimulation
d3.pack
d3.hierarchy



Modularised Code

* before: d3.v3.js

still provide a common bundle

* after: (~30 modules)

e d3.v4.js /

* d3-selection-multi.v1.js
~70 modules

available

e d3-array.v0.8.js




Modularised Code

use D3 in NodeJS

fs = require("£fs");

dsv = require('d3-dsv");

csv = fs.readFileSync('data.csv")
.toString();

result = dsv.csvParse(csv);



Modularised Code

make my bundle

cat d3-array.js d3-selection.js > d3.bundle.js

https://plotdb.github.io/d3-module-picker/



MAERBHRIV

d3.select("body")

.text("Hello World")
.styles({
background: "red"

})s







<body>

<svg width="<width>"
height="<height>"
viewBox="<x y w h>">

</svg>

</body>



SVQ

<body>

<svg width="<width>"
height="<height>"
viewBox="<x y w h>">

</svg>

</body>

(x1,y1)
height
(x1 + w, y1 + h)

width




=Y SVG T=

<circle/>
<rect/>
<line/>
<path/>
<text></text>

AT

CX, Cy, r
X, Y, width, height
x1l, yl, x2, y2

d

X, Yy, dx, dy

fill, stroke, stroke-width,
transform



<body>

<svg width="800px"
height="600px"
viewBox="0 0 800 600" >

<rect x="10" y="10"

width="100"
height="20"
fill="red"/>

</svg>

</body>
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-=> <svg version

"utf-8"7?> <!-- Generator: Adobe Illustrator
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-803,12.9-12.86-9.3-9.5-9.6-1-9.9-1.61-12.5-19.563 04-4,604-803,9-12.81150

6’9 C3.1-5.3,5.7-16.8,7.7-15.4c-6.5-3.4-3.9-3.8-1.4-1.21-15.3-5.6C1.8-4.9
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SVQ

<SVg
width=“800px™
helght=“600px™
viewBox=“0 0 400 300"
preserveAspectRatio=*“xMidYM1id”
>

xMidYMid




SVQ

preserveAspectRatio

xMin xMid XMax

yMin
yMid
yMax

none



Play With viewBox

preserveAspectRatio="none"

s 2= viewBox #REY{H

> > W/




d3.select("body")
.text("Hello World");

v

d3.select("circle")
attrs({
fill: "black”

})s




d3.selectAll("circle")
.attrs({
fill: "black"™

})s



05.html

FIA D3.js iIEFMEEIEZ Al E

MR8 - {Ree RIBEREERIFME Z 4TS 2



d3.select("circle")
attr("fill", "red");

d3.selectAll("circle")
.attrs({
+ill: "red”

})s



d3.select("svg")

.append("rect")
Lattr("fill", "red");
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functional

style

d3.select (" "svg")
.append("'rect")
.attrs ({
width: 10,
height: 20

1) s

R EEE
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var node = d3.select("body");
node.attrs({"data-toggle": "#me"})
node.styles({"width": "100%"})
node.text("Hello World!")

node.html ("<b>Hello World!</b>")

<>




node.text ("Hello World!")

<body>Hello World!</body>

node.html ("<b>Hello World!</b>")

<body><b>Hello World!</b></body>



node.attrs({"data-toggle": "#me"})
<body data-toggle="#me"></body>

node.styles({"width": "100%"})
<body style="width:100%"></body>



var node = d3.select("body");

newnode = node.append("div");

<body><div></div></body> m

newnode.remove() ;

<body></body>






x 10

d3.

d3.
d3.
d3.
d3.
d3.
d3.
d3.
d3.
d3.
d3.

=ik

select(“svg”).

select(“svg”).
select(”“svg”).
select(“svg”).
select(“svg”).
select(“svg”).
select(“svg”).
select(“svg”).
select(”“svg”).
select (“svg”).
select(“svg”).

append(“rect”).

i i e i e e i el el

-
S
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for(var 1 =1; 1<=10;1i++) {
d3.select("svg")
.append( "rect")
.attrs({
width: data[i]
1)



Data Binding

d3.select("rect")

.datum( FERIER )




Data Binding

d3.select("rect").datum( FKHIER )

d3.select("rect").datum();




d3.select("rect:nth-of-type(5)")

.

.datum()

TES 1



d3.select("rect:nth-of-type(5)")
.attrs({

width: 50
1)

an{e B2
&Gl ?



d3.select("rect")
.datum( FKIER )

config with
function
.attrs({

"width" : function(d, i) {

return this;

}
}) i d = BHER
this = <rect></rect>
i =20
width = [O]{F18
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for(var i =1; i<=10;i++) {
d3.select("svg")
.append( 'rect")
.datum(data[1i])
.attrs({
width: function(d,i) {
return d * 10;

}
1)



d3.select("svg")
AEKEZ/ME ?
.attrs ({

for(var i =1; i<=10;i++) {
.append( 'rect")
.datum(data[i])
width: function(d,i) {
return d * 10;

ZH R
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d3.selectAll("rect") m TR
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d3.selectAll("rect")
.data(mydata)
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d3.selectAll("rect")
.data(mydata)

.exit()

Y
@ I
d3.selectAll("rect")
.data(mydata) @ I

d3.selectAll("rect")
.data(mydata)

.enter()




1.

var update = d3
.selectAll("rect")
.data(mydata);

2.

update
.enter()

.append("rect")
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var update = d3
.select("svg")
.selectAll("rect")
.data([3,1,4,1,5,91);

update.enter ()
.append("rect");

update.exit ()
.remove () ;



var update = d3
.select("svg")
.selectAll("rect")
.data([3,1,4,1,5,9]);
update.enter () .append('"rect");
update.exit().remove();

d3.selectAll("rect")
.attrs({
width: function(d, .'I.) {

}

1)




var update = d3.select("svg")
.selectAll("rect").data([3,1,4,1,5,9]);

update.enter () .append("rect");

update.exit().remove();

d3.select("svg").selectAll("rect").attrs({
x: 10,
y: function(d,i) { return i1 * 12; },
width: function(d,i) { return d * 10; },
height: 10,
fill: "red"
}) i
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Recap
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d3.select("body")
.styles({
"width": function() {..},
}) . text(function() { .. });



d3.select("body")
.datum( FHNER )
.Sstyles(
"width" : function(d, i) {

return this; T=IER

HERE R

) 7



d3.select("svg")
.select(function(d,i) {
return this;

1)

d3.select("svg")
.selectAll("rect")
.data(function(d,i) {
return this;

1)



=5 A T\ B R T 0L

d3.select("body")
.styles({"width": "100%"})
.text ("hello world!")
.attrs( .. )



AR EEE

d3.select(“svg"”) // &[] [svg]
.selectAll(“rect”) // {E[E] [rect,..]
.attrs(..) // B[O [rect,..]

.data ( coe ) / / 1%@ [ rect ’ ] (update selectionhff)
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D3 Selection

=B svg (REVE—1@ )
d3.select ("svg")

## JY rect (B2 2f)
d3.selectAll("rect")

32 Y svg FRYFRA rect
d3.select("svg").selectAll("rect")
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nested selection

DOM Z5tEsA%EE

var update = d3.select(“body”)
.selectAll(“div”)
.data(data);

update.exit().remove();

update.enter().append(“div”)
.append(“a”
.append(“b”’);




nested selection
FITENER

update.exit().remove();
update.enter () .append(“div"”)
.append(“a”).attrs({
“width” :
function(D,1) {
return + “px”;

}
hi D IERSD ?



nested selection

X {H45ts — (£ “each” JRA

update.enter().append(“div”)
.each(function(d,i) {
var node = d3.select(this);
node.append(“a”);
node.append(“b”);

})s



nested selection

Nested Data Binding

update.enter () .append(“div”)
.each(function(d, 1) {
d3.select(this).selectAll (“a”)
.data([“a”,”"b","c"])
.enter () .append(“a”);

1)



nested selection

update.enter().append( )
.each(function(d,i) {
d3.select(this).selectAll(“a”
.data([“a”,”’b”,”c”])
.enter(). ;

})s

d3.selectAll(” )
.attrs({
width:function(D,i) { ... }

1)
HI{EX EZ2?



| nested selection
update.exit().remove();

update.enter().append(“div")
.append(“a”).attrs({
“width”:
function(D,1i) {
return + “px”;

}

update.enter().append(“div”)
.each(function(d,i) {
d3.select(this).selectAll(“a”)
.data([“a”,”’b”,”c”’])
.enter().append(“a”);
1)

d3.selectAll(“div > a”)
.attrs({
width:function(D,i) { ... }

})s



nested selection
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1. BRFETTERN _ data_ B4

2. D3js FEXTEAENF _ data__
3. H= 7 append xS —RE



nested selection

<b/>

</a>
<b/>
</div>

QUIZ:

l. d3.select(“b”)
2. d3.select(”“div > b"”)



make selection

alter attributes
manipulate node

text / html

append
remove
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d3.selectAll("rect")
.attrs({width: 0})
.attrs({width: 100})

HEABETRE

0 &%100?
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d3.selectAll("rect")
.attrs({width: 0})

.transition()
.attrs({width: 100})

% T 2RAY

A AE
HEMWENE
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d3.selectAll("rect")
.attrs({width: 0})
.transition()

.duration(1000)

.delay (1000)
.attrs({width: 100})

BAL Fo2—®

FIFH
Duration
SERE




£ (A EH R EIEE 09-html
YN

M453=A2: & FEEL:

o

oo RE1
=5 E Bar R REVEEA—I%




d3.selectAll("rect")
.attrs({width: 0})

.transition()
.attrs({width: 100})

d3.selectAll("rect")

S E 4T .attrs({width: 0})

d3.selectAll("rect")

.transition()
.attrs({width: 100})



Quiz

Z (@ transition =/EiZ ?

d3.selectAll(“rect”)
.transition().duration(1000)
.attrs({fill: “#f00})

d3.selectAll(“rect”)
.transition().duration(1000)
.attrs({fill: “#0f0});



Chaining Transition

d3.selectAll(“rect”)
.transition().duration(1000)
.attrs({fill: “#f00”})
.transition().duration(1000)
.attrs({fill: “#0f0”})



_®

#1183 Transition

e
.-»‘—». Chained Transition



Transition Naming

d3.selectAll(“rect”)
.transition("opacity")
.attrs({opacity: 1})

d3.selectAll("rect")
.transition("fill")
.attrs({fill: “#0f0”})



Good Pattern

Binding E’i Styling
d3.selectAll(“rect”) ' d3.selectAll(“rect”)
.data(data) .attrs ({
.enter () .
.append(“rect”) }).styles ({
.attrs({
class: “.."” })
1)




Good Pattern

Binding Styling

function bind(data) ({ function render () {

d3.selectAll(“rect") d3.selectAll(”rect")
.data(data) .attrs ({
.enter () .
. append( “rect”) }) . styles ({
.attrs ({ B
class: “..” })
}) i

BIZREEZR > AIER(EH



Good Pattern

Binding Styling

function bind(data) { | function render(delay) ({

d3.selectAll(“rect”) d3.selectAll(“rect”)
-data(data) .transition()
-enter() .delay(delay)
.append(“rect”) .attrs({
.attrs({ -
class: “.." }).styles({
}) i
} })

n

\

}
S TENE » FREEESH



Rendering

bind([3,1,4,1,5,91);
render (0);
bind([9,5,1,4,1,31);
render (1000);



10.html

=—E&EFE - 1 [3,1,4,1,5,9] /22 [9,5,1,4,1,3]

43 =82

2 8] 7% £ i AR B i ] A i 2R [a] 52712

setInterval (
function() { .. },
millisecond

) ;




Chaining Transition

d3.selectAll(“rect”)
.transition()
.delay(1000)
.duration(1000)
.attrs({fill: “#£00"})
.transition()
.delay (2000)
.duration(1000)
.attrs({fill: “#0£f0"})



Quiz
FERBECTLAMENIZNS ?

d3.selectAll("rect")
.attrs({fi1ll: "blue"})
.transition().duration(100)

.attrs({fill: "FLIREL"});



start end




BENRE
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t =0 t 1

A sl B
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i(A,B,t)



=RIRE

t =0 t =1

blue ﬂ yellow

#igfE PEE HiRE
i("blue","yellow",t)



FNERRE
ISIERIE

£=0 i=5%1-t)+9*t t=1

5 ﬁ 9
#igfE HRE1E HiRE
i(5,9,1)



"blue" — "yellow"

d3.interpolate("blue","yellow")

v

d3.interpolateRgb

d3.interpolateString
d3.interpolateArray

d3.interpolateObject



Simple Number Interpolator

function(a, b) {
a = +aj
return function(t) {
return a + (b - a) * t;
}i
1) i



Quiz
= o 2 B ] A (B BN 2

d3.selectAll("rect")
.attrs({fill: "Sharkspear"})

.transition().duration(100)
.attrs({fill: "Oedipus"});
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SVG Path

<path
fill="red"
stroke="black”
stroke-width="2"
d="M10 10L20 20"

/>



SVG Path

0 o o
M100,200 C100,100 400,100 400,200 M&00,200 C675,100 $75,100 500,200
aQ

M100,500 C25,400 475,400 400,500 M&00,500 C800,350 900,650 900,500
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<path d="Mo0 © L3060 0 L 30 10 L10 20 LO 0"/>
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<SVE>
<path d=".."/>
</svg>
<script>
d3.select("path")
.transition()
.attrs({
d: "..."

B _{ERZ AR

</script>
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BT ARHBECE
#{EF d3-shape IE

d3_-§fC d3.line

d3.radialLine d3.area



PA d3.area &l

FoiEY

Area Builder

builder = d3.area()

X (.onn)
. y@( ...... ) =35 Ay
v1(....); 0 Builder

builder([3,1,4,1,5,9]);



builder = d3.area()
.X(function(d,i) { return i; })
.yO(function(d,i) { return 0;})
.y1(function(d,i) { return d; });

builder([3,1,4,1,5,9]);

idx value




builder = d3.area()

e X (o)
.yo(..)
Y1(o) ;s

d3.select("svg").append("path")
.attrs({
d: builder([3,1,4,1,5,9])
1)



builder = d3.area()

e X (o)
.yo(..)
y1(....);

d3.select("svg").append("path")
.datum([3,1,4,1,5,9])
.attrs({
d: builder

})s



d3.select("svg")
.append("path")
.datum([3,1,4,1,5,9])
.attrs({ d: builder })
.datum([9,5,1,4,1,3])
.transition()
.attrs({ d: builder });



builder

= d3.1ine()
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#HREBEEIIFNES ?

d3.selectAll(“rect”)
.transition().duration(1000)
.attrs({fill: “#f00°})
.transition().duration(1000)
.attrs({fill: “#0f0”})
.transition().duration(1000)
.attrs({fill: “#0f0})

.transition().duration(1000)
.attrs({fill: “#0f0})
.transition().duration(1000)
.attrs({fill: “#0f0})



(SERAEE ?

var node = d3.select("svg")
.selectAll("rect");

for(var 1 = 1; i < 100; i++) {
node.transition()
.delay(i * 1000)
.attrs(..);



{£FH Timer?

var node = d3.select("svg")
.selectAll("rect");

setInterval (function() {

node.transition().attrs(..);
}, 1000);



{£FH RequestAnimationFrame ?

function tick(time) {
if(!start || time - start > 1000) {
node.transition()....;
start = time;

}

requestAnimationFrame(tick);

}

requestAnimationFrame(tick);



A EE L
start / end /interrupt

d3.select("svg")
.selectAll("rect")
.transition().duration(1000)

.attrs(...)
.on("end”, function(d,1i) {

1)



A EEE L
start / end /interrupt

d3.select("svg")
.selectAll("rect")
.transition().duration(1000)
.on("start", function repeat() {
d3.active(this)
.transition()

.on('end", repeat);

1)



A EEE L
start / end /interrupt

repeat = function() {
var t = d3.transition()
.on("end", repeat);
selection.transition(t)

}s



A EEE L
start / end /interrupt

repeat = function() {
var t = d3.transition()
.tween("tween", function() {
)

.on("end", repeat);

}7



Customize Tweening

transition
.attrTween(name, func)
.styleTween(name, func)
.tween(name , func)



19402 H3KF » FAESIE6TE 0 BEIZT789F » 109 K

|
v
10295 > E1S8M7iE655F4[E > RHH3L2E » 1F Tl

d3.select("body")
.transition().duration(2000)
.tween("tanbohu", function() {
return function(t) {
d3.select(this) .text(
d3.interpolate(

"1 H3KRF 0 RG4S 55865 0 BEENT789F » 10 KIE",
"10ZE9H » BE8M 76 D5=4[E » mHA3L2E ' 1F MR
) (t)

)
}i
});
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function time(t) {

return t;

function time(t) { return Math.sin(t * Math.PI/2); }

}

function time(t) { return t * t; }

function time(t) { return t * t * t; }



~

easelnSine easeQutSine easelnOutSine easelnQuad easeQutQuad easelnOutQuad

\
A
\
\
A
\

easelnCubic easeQutCubic easelnOutCubic easelnQuart easeQutQuart easelnOutQuart

\
A
N
\
A
S

easelnQuint easeOutQuint easelnOutQuint easelnExpo easeOutExpo easelnOutExpo

.
A
>
-
-

easelnCirc easeQutCirc easelnOutCirc easelnBack easeQutBack easelnOutBack

\
\
N
A
N

easelnElastic easeQutElastic easelnQutElastic easelnBounce easeQutBounce easelnQutBounce

L

T
L
3
A
.

~ |



.transition()
.ease(type)



adv transition

d3-ease

transition.ease(type)

d3.easeBounce
d3.easeBack
d3.easekElastic
d3.easeCircle

d3.easeSin

d3.easeBounceOut
d3.easeBackOut
d3.easeElasticOut
d3.easeCircleOut
d3.easeSinOut
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Recap

transition().transition()

2] - delay()

= - duration()

. transition(“a”); transition(”“b");

. d3.ease

: d3.tween



=gl |EY pdea sy E S

d3.selectAll("rect").attrs({
x: 10,
y: function(d, 1) {
return 10 + d * 10;
}r
1)



=gl |EY pdea sy S

d3.selectAll("rect").attrs({
x: 10,
y: function(d,1i) { return 10 + d * 10; },

1)

d3.selectAll("text").attrs({
x: 10,
y: function(d,i) { return 10 + d * 10; },

}) i

d3.selectAll("circle").attrs({
cx: 10,
cy: function(d,i) { return 10 + d * 10; },

})



=gl |EY pdea sy E S

yscale = function(d) {
return 10 + d * 10;

}

d3.selectAll("rect").attrs({
x: 10,
y: function(d,i) {
return yscale(d);

o

1)



=gl |EY pdea sy E S
[3,1,4,1,5,9]

I AEEE 1~ 9
$IEEEE 10 ~ 800

BmAI

10 + (input - 1) * (800 - 10) /(9 -

1)



D3 Scales

var scale = d3.scalelLinear();

scale(0.5);



D3 Scales

var scale = d3.scalelLinear();
scale
.domain( [ 1, )
.range( [ 10, 800] ) 7

?

start end
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( BT BAFE d3.select("body").text( Z =X ) B9ANEVE )
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arc = d3.arc();
arc({

startAngle: 0O,
endAngle: ?,
innerRadius: ?

outerRadius: °?

})s

J)

/] PR
/] PR

3 13X <X in

// AMAFE
// SNIPFIE




arc = d3.arc();
d3.select("path").attrs({
d: arc({

startAngle: 0, // ABEIERS
endAngle: ?, // EERE
innerRadius: ?, // glAFE

outerRadius: ?  // \IpF1E

})s
})s




arc = d3.arc();
d3.select("path").attrs({
d: function(d,i) {
arc({
startAngle: O,
endAngle: d * Math.PI * 2 / 9,
innerRadius: 1 * 10,
outerRadius: (i + 1) * 10

})s
}
})s
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D3 Scales

Continuous Sequential

B AELE, B BN

Quantize Quantile Threshold

b A BERY, i BERY
Ordinal




a>1

scalePow

1

scaleLog



d3.scaleOrdinal




EREESIR - BHAN — BHAX

var scale = d3.scaleOrdinal ()
.range (|
"#8334ad", "#2b488c", "#2b82al",
"#3fab4b","#7£fc054", "#edc95e",
"#e48ell”, "#d£3316", "#8d2725"

1)

scale("Joe"); FEL e 5o ain

D3.js i HEN D EC




d3.scaleOrdinal(

d3.schemeCategory20
)
# d3.schemeCategory10 <>

# d3.schemeCategory20 <>

# d3.schemeCategory20b <>

# d3.schemeCategory20c <>




EHEBESH : EiE - HiE
FIRFASERFRIERE AR
d3.scaleSequential(

d3.interpolateInferno,
) .domain([10,800]);

d3.interpolateViridis d3.interﬁolate1nferno
d3.interpolatelWarm d3.interﬁolateCool |

d3.interpolateRainbow d3.interpolatePlasma
I H -*




ERAEESIR © HIE - BERX

var colors = d3.quantize(
d3.interpolatelnferno
10

) PR 10 18

{8 interpolatelnferno

d3.scaleQuantize()
.domain([0,1])
.range(colors);

FhBIE 0 ~ 1
BRI FFEI9S A
10 {BEIZEER
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B R AN ek

d3.scale 258 d3.interpolate HHY

d3.scale.linear().domain([0,1])

range([“#f00”, “#0f0”’])

d3.scale.linear().domain([0,1])

.range([ [0,0], [1,1] ])



B RN #2

domain ¥ range 1EZMEL EHEUE

B ERIE =B —2L

d3.scale.linear()
.domain([-1,0,1])
range([“red”, “white”, “green’])



ARG #3

FUFH scale.invert(value) TR AT EE

- RIEBEREHIFISRITH
- ordinal scale #;%{EH



(3,1,4,1,5,9,2,6,5,3,5,8,9,7,9 ..

xscale = d3.scaleLinear()
.domain([1, 9])
.range([10, 8001]);



placeholder?

(1,45,132,200, 4943, .. ]

xscale = d3.scalelLinear()
.domain([?77?])
.range([10, 7901]);



d3.extent(Array)

array = [3,1,4,1,5,9];
d3.extent (array) [1,9]

[d3.min(array), d3.max(array) ]



d3.extent(Array,accessor)

array = |
{value: 3},
{value: 1},
{value: 4},

]

d3.extent (array, function(it) {
return it.value

1)



d3.range(&E)

d3.range(10) < [0,1,2,3,4,5,6,7,8,9]

d3.range(10) .map(function(it) {
return {
value: Math.random()
}i
1) i
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M d3.range EX W FAYFEHE RGN E R

|
{value: 1, category: "A"},
{value: 3, category: "A"},
{value: 9, category: "B"},
{value: 4, category: "B"},
serw Lvalue: 8, category: "C"},
] 4
1~100 SR=%

o RE: I d3.extent HEERERIA value IHABVEEEIRE S =E [1, 100]




BB
SR E

value range: [1,5]

categories: ["A","B","C"]

each category:
"A": [1],

"B": [2,3],

"C": [4,5] |

BHER
I} ISR

{value: 1, category: "A"},

{value: 2, category: "B"},

'Lﬁﬁui_. {value: 3, category: "B"},
_ lue: 4, category: "C"}

ltb Ry {Va I 4 4
ﬁuﬂ[‘=ﬁ'+‘—l' {value: 5, category: "C"},




d3.map(data, accessor)

build map from array

d3.map (|
{cat: "A", value: 1},
{cat: "B", value: 2},
{cat: "C", value: 3}
], function(d) {
return d.cat;

});



d3.map(data, accessor)

build map from array

{
"A": {cat: "A", value: 1},
"B": {cat: "B", value: 2},
"C": {cat: "C", value: 3}
}

map.get("C") ={cat:"C", value: 3}
map.keys() - [IIAII’IIBII’IICII]



d3.nest ()

group array into hierarchy structure

.key () - B key AR
.map (Array) - 3Ry Map
.object (Array) - [#FY Object

.entries (Array) - #8p¢ Array



a = [

{value: 1, cat: :A:},
{Value: 2’ cat: nB"},
{Value: 3’ cat: nB"},
{value: 4, cat: "C"},
{value: 5, cat: "C"},
] a3
- ost A
d3.nest () at cat B =
key (function(it) { s

.entries (a) i a #@g key/value [g5)|




{value: 1, cat: "A"},
{value: 2, cat: "B"},
{value: 3, cat: "B"},
{value: 4, cat: "C"},
{value: 5, cat: "C"},
]
converted = |

{key: “A"”, values: [0Obj]},
{key: “B”, values: [0bj,0bj]},
{key: “C”, wvalues: [0Ob3j,0bj]},



= [

{key: "A", values: |
{value: 1, cat: "A"}

1},

{key: "B", values: |
{value: 2, cat: "B"},
{value: 3, cat: "B"},

1},

{key: "C", values: |
{value: 4, cat: "C"},
{value: 5, cat: "C

1}

}
"}

4



adv data manipulate

entries

EAS nest it
d3.nest ()

.key(function(it) { s cat
return it.cat; })

- MAa a
p(a) T

. keYy



{value: 1, cat:
{value: 2, cat:
{value: 3, cat:
{value: 4, cat:
{value: 5, cat:
converted = {
“A": [Obj]},
“B”: [Obj,0bj]},
“C”: [Obj,0bj]},



d3.nest ()

.key (function(it) {
return it.cat; })

.map(a) . keys ()

["A", "B","C" ]
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FIFD 419 BOERIE d3.nest, 2 category HOTEE

[ {value: 12, category: "A"}
{value: 31, category: "A"}
{value: 92, category: "B"},
{value: 45, category: "B"}
{value: 83, category: "C"}

\ 4

d3.nest() 155

v

A", "B", "C"]

§&:2 value | -
TUEEER Z /M2




[ {value: 12, category: "A"},

{value: 83, category: "C"}]

d3.nest()
.key(function(it) {
return Math.floor(it/10);

}).map(A);

converted = {
"4": [{value: 46,..}, ..],
"7": [{value: 76,..}, ..],
"8": [{value: 85,..}, ..}

¥



d3.nest()

.key(function(it) {
return parseInt(it/100);

}) .key(function(it) {
return parseInt(it/10)%10;

}).map([123]);

converted = {
"1": [{"2": [123]}]

}



d3.map — esb style map

d3.nest - i1
d3.pairs — PESIECHT
d3.quantile - D{UEIAE
d3.transpose - §H

d3.zip — 175\BC%y
d3.permute - IFEHIIAIN



5 [1,2,2,3,3,3] | se—]

[{key:1, values: [..]
{key:2, values: [..]
{key:3, values: [..]

[Ob], Obj, Obj]}



Circular Treemap




d3.pack

var pack =

d3.pack()
.s1ze([width, height]);

pack ( ) 7



}

cat: “A",
value: 0.447
x: 248.867
y: 414.396
r: 31.373
depth: 2
parent: {..}



d3.hierarchy

Data Structure for Pack Layout

{

hild .
L )
|,

value: (size)




et EE SR (HE 19)

var data = d3.range(20).map(function(d,i) {
return {
value: Math.round(Math.random() * 100),
category: ["A","B","C"][Math.floor(Math.random() * 3)]
}s5
});

#8FH d3.nest() ( 48 & 20)

var ret = d3.nest()
.key(function(d,i) { return d.category; })
.entries(data);



#8FH d3.nest() ( 48 & 20)

var ret = d3.nest()
.key(function(d,i) { return d.category; })
.entries(data);

converted = |
{key: “A"”, wvalues: [0Obj]},
{key: “B”, values: [0Obj,0b3j]l},
{key: “C"”, values: [0Obj,0b3j]l},

ELE LR

{ values: converted }



values:
{key:
{key:
{key:

[

“A", wvalues:
“B", values:
“C", wvalues:

[Ob]
[Ob]

[Ob]

1}y
yObJ 1},
yObJ 1},



et EE SR (HE 19)

var data = d3.range(20).map(function(d,i) {
return {
value: Math.round(Math.random() * 100),
category: ["A","B","C"][Math.floor(Math.random() * 3)]
}s5
});

#BFH d3.nest() (4R & 20 )

var ret = d3.nest()
.key(function(d,i) { return d.category; })
.entries(data);

EL BN

var root = { values: ret };
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var data = d3.range(20).map(function(d,i) {
return {

value: Math.round(Math.random() * 100),
category: ["A","B","C"][Math.floor(Math.random() * 3)]
}s3
});

var ret = d3.nest()

.key(function(d,i) { return d.category; })
.entries(data);

var root = { values: ret };



d3.hierarchy

Data Structure for Pack Layout

d3.hierarchy (
data,
children: [ childrenAccessor
5 N O e ) . sum(
1,
value: (size) valueAccessor

) 7



=

{value: 1, cat: "A"},
{value: 2, cat: "B"},
{value: 3, cat: "B"},
{value: 4, cat: "C"},
{value: 5, cat: "C"},
]
converted =
d3.nest ()

.key (function(it) {
return it.cat;

})

.entries(a);



converted = [

{key: "A", values: |
{value: 1, cat: "A"}

1},

{key: "B", values: |
{value: 2, cat: "B"},
{value: 3, cat: "B"},

1},

{key: "C", values: |
{value: 4, cat: "C"},
{value: 5, cat: "C"}

1}

]
4



root = {values: converted};

hierarchy = d3.hierarchy(
root,

function(d) { return d.values; }

) .sum(function(d) {
return d.value;
})s

Value
d3. pack( ) Accessor

.s1ze([800, 400])
(hierarchy);

Child
Accessor




}

cat: “A",
value: 0.447
x: 248.867
y: 414.396
r: 31.373
depth: 2
parent: {..}



var leaves = hierarchy.leaves();
var pack = d3.pack().size([w,h]);
d3.select("svg")
.selectAll("circle")
.data(leaves)
.enter().append('circle")
.attrs({
cx: function(it) { return it.x; },
cy: function(it) { return it.y; },
r: function(it) { return it.r; },
fill: "none",
stroke: "#000"

})
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HENE
{£FH d3.packSiblings

a = [{r: 1, cat: "A"},

{r: 5, cat: "C"}]
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{£FH d3.packSiblings

var data = d3.range(20).map(function(d,i) {
return {

r: Math.round(Math.random() * 10),
category: ...

}s
1)
d3.packSiblings(data);
d3.select("svg")
.selectAll("circle")
.data(data)
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//bl.ocks.org/christophermanning/4527513

hitp

linkDistance

For

- e -
e -!000. -00-\

3/

»
-
>
-
»
-

-

» "

L .:.
. .aq
» ‘.1
-
. .C

-
g
B
»
3
»
-
3
D=O »
‘s
‘s
s
’Q

O e D D

OO D

A 4 e
L)

AR O O L T )

2
-
-
-
-
-
-
-
-
-

2
-
<
AR LR T T I I

LR L L e e T

L
. »
L
L
e

L
»

»
ALK UL

LR I T T

AR A A A a4 4

S

-
=0.
LA
-
<
LA L) '..‘0 AR AL A0 40 40 2
-

L

-
walelaloly
»

0.0

_e_ns
»

-
-
QQOOO L
L L
4

<

..
IO

»
O DO
‘oe'n e’ e 0"

.
L)

-
-
e
-
-
z
L) 40‘40 4
-
-
-
-
-

-~
-
-
-
) O.ECD LG R L L O
-
-~
-
-

AL L)

"
S AL 00 80 A0

L)

»
LU

LD e
SARAL AL A A

%

i
-
-
-
. -
l.'
-
-
-
-
-
-

L) l’:'b(. 4000 000

L
I Clsl

»
)
-

-~

LA

-
)

L)

-
.
L
-
L)
2
w1
S\

velalalolelolalole o
oo oee’ o
OO

DO

|
.
"
3

linkStrength

O DO D N
DCOCOCO O DD

L) -,.
S e e

»
L
'Q..'

charge

Close Controls

- £
- T
Fan ST

W e e
'Mo c('ol 'u e L - g
ol S N T —

- U‘.I‘Ol ~

N

. - R 0-\
» ™ “eo” " 4

". '“0. "0.”. '”o 0“.'”0.”. OMOONI vﬂ. Oﬂl.ﬂ' ﬂ u. \0

-

LA T T e e e e
T

AL
L

WD,

v v v . w -
n.vo.o-aoo.o-.u -

AT LN -
DCUC O D T

-
O il A

L L

SO D LD

-
WL L DL,

DO/ I.n..m. .
DX I T ,I- X

» - L - - -
IR D T T D P e "N
- - B -

P it TR P e Dlaclonovﬂlo”.,
- R e N N
-

/% N g
-
.Q\ .'.".
! N/
...
.
(
L
00
L ..
ol



d3-force

d3.forceSimulation() - ##IL Force #¥

. force (name, ... ) - EFffER
— —
.on("tick”
("tick", ... ) - @&
.n
odes ( ) - BREERE



}

cat: “A",
value: 0.447

x: 248.867

v: 414.396

vx: 354.939
vy: 303.569
index: 1,



d3-force 12 BFE%E

Centering - ZEEMHBEMREAERENE
Collision -GS HHES
Links - IREEREEE ]

Many-Body — &5 % ER5EHIS| BRI AR

Positioning — QEBEMZEFEIFENE




data = [{r: 1}, {r: 2}, {r: 3}, {r: 4}];

force = d3.forceSimulation()
.force("center”,
d3.forceCenter(600,600))

.force("collide"”,
d3.forceCollide()
.radius (function(d,1) {return d.r;})

.force("charge",
d3.forceManyBody ()
.strength(10));
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Pack Layout + Force Layout




Pack Layout + Force Layout
and Rotate!




function tick() {
for(var 1=0;i<nodes.length;i++) {
n = nodes[1];
dx = 300 - n.x;
dy = 300 - n.y;
len = Math.sgrt(dx * dx + dy * dy );
n.x -= dy / len;
n.y += dx / len;
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