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d3.select("body")	
		.text("Hello	World")	
		.styles({	
				background:	"red"	
		});

<script	src="d3-selection-multi.v1.min.js">	
</script>

 module

02.html



http://x.co/d3course







• 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 

• flot

• uvCharts 

• plotly.js 

• sigma.js 

• fusion charts 

• n3 charts 

• anychart 

• xchart 

• dc.js



Why D3.js?



Visualizing != Charting



C3.js





Chart.js



Highcharts & Amcharts



Anychart, Google Chart, Chartist,  nvd3



2. Flexibility



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

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


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

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


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

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


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

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


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

Continuous Transition

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


Environment Setup

1.  D3course.zip, 

2.  index.html



1.  D3course.zip, 
2.  index.html



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

01.html



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

Begin with D3

Set Attributes

Select Target

Cascade Function Call



d3.select	
d3.interpolate	
d3.transition	
d3.scaleLinear	
d3.forceSimulation	
d3.pack	
d3.hierarchy	
…………



Modularised Code
• before: d3.v3.js 

• after: 

• d3.v4.js 

• d3-selection-multi.v1.js 

• d3-array.v0.8.js 

• ……

still provide a common bundle 
(~30 modules)

~70 modules 
available

V4



Modularised Code
use D3 in NodeJS

fs = require("fs");
dsv = require("d3-dsv");
csv = fs.readFileSync("data.csv")
      .toString();
result = dsv.csvParse(csv);

V4



Modularised Code
make my bundle

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

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

V4



d3.select("body")	
		.text("Hello	World")	
		.styles({	
				background:	"red"	
		});

<script	src="d3-selection-multi.v1.min.js">	
</script>

 module

02.html





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



width

height
(x1,y1)

(x1	+	w,	y1	+	h)

svg

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



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

<text></text>

cx,	cy,	r	
x,	y,	width,	height	
x1,	y1,	x2,	y2	
d	
x,	y,	dx,	dy

 SVG 

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>



03.html
 SVG 



04.html SVG 







svg



<svg	
		width=“800px”	
		height=“600px”	
		viewBox=“0	0	400	300”	
		preserveAspectRatio=“xMidYMid”	
>

svg

xMidYMid



preserveAspectRatio

xMin xMid xMax

yMin
yMid

yMax

svg

none



Play With viewBox
preserveAspectRatio="none" 

 viewBox 



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

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

V4



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

V4



05.html D3.js 



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

V4

d3.selectAll("circle")	
		.attrs({	
				fill:	"red"	
		});	



d3.select("svg")	
		.append("rect")	
		.attr("fill",	"red");	



06.html D3.js 

 D3.js



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

functional 
style



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

node.attrs({"data-toggle": "#me"})

node.styles({"width": "100%"})

node.text("Hello World!")

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

css 
selector

 HTML



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>

newnode.remove();

<body></body>

return 
"div"





= d3.select(“svg”).append(“rect”).attrs({…})

  d3.select(“svg”).append(“rect”).attrs({…})
  d3.select(“svg”).append(“rect”).attrs({…})
  d3.select(“svg”).append(“rect”).attrs({…})
  d3.select(“svg”).append(“rect”).attrs({…})
= d3.select(“svg”).append(“rect”).attrs({…})
  d3.select(“svg”).append(“rect”).attrs({…})
  d3.select(“svg”).append(“rect”).attrs({…})
  d3.select(“svg”).append(“rect”).attrs({…})
  d3.select(“svg”).append(“rect”).attrs({…})
  d3.select(“svg”).append(“rect”).attrs({…})

x 10 



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



d3.select("rect")

  .datum(  )

Data Binding

rect  



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

Data Binding

rect  

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



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

data?

.datum()



d3.select("rect:nth-of-type(5)")	
		.attrs({	
				width:	50	
		})

 



d3.select("rect")

  .datum(  )

  .attrs({
    "width":function(d,i) {
      return this;
    }
  });

config with 
function

  d   =  
this  = <rect></rect> 
  i   = 0 
width = 



07.html
datum



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



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

 



rect  

rect  

rect  

rect  

rect  

rect  

 



rect

rect

rect  

rect  

 

 

 

 

 



rect

rect

rect  

rect  

 

 

 

 

 

 
 

A  
B  
C 



rect

rect

rect  

rect  

 

 

 

 

 var mydata = [ 
   3, 1, 4, 1, 5… 
];



rect

rect

rect  

rect  

 

 

 

 

 
d3.selectAll("rect")

rect

var mydata = [ 
   3, 1, 4, 1, 5… 
];



rect

rect

rect  

rect  

 

 

 

 

 

d3.selectAll("rect")

.data(mydata)

var mydata = [ 
   3, 1, 4, 1, 5… 
];



rect

rect

rect  

rect  

 

 

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

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

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



rect

rect

rect  

rect  

 

 

update 
     .exit() 
     .remove()

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

rect

rect

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

1.

2.

3.



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

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

update.exit()
  .remove();

<html>



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) {
      ....
    },
    ....
  });

?



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 i * 12; },
  width: function(d,i) { return d * 10; },
  height: 10,
  fill: "red"
});



08.html

: 1 2

(  <text>  .text )

[3,1,4,1,5,9,2,6,5] 

3 4

(  circle )



Recap



d3.select("body")	

		.styles({	

				"width":	function()	{…},	

		}).text(function()	{	…	});



d3.select("body")

  .datum(  )

  .styles(
    "width":function(d,i) {
      return this;
    }
  );



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

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



d3.select("body")

  .styles({"width": "100%"})

  .text("hello world!")

  .attrs( … )



d3.select(“svg”)     //  [svg]

  .selectAll(“rect”) //  [rect,…]

  .attrs(…)          //  [rect,…]

  .data(…) //  [rect,](update selection )



(d3.area()        // 

  .x()            // 

  .y0()           // 

  .y1()           // 

)({ … });         // 



d3.select("svg")

D3 Selection
 svg (  )

d3.select("svg").selectAll("rect")
 svg  rect

d3.selectAll("rect")
 rect ( )



rect

rect

rect  

rect  

 

 

 

 

 

.exit() 

.enter() 



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

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

nested selection

How to
   <div>  
     <a></a>
    <b></b>  

 </div> ?

DOM 



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

nested selection



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

nested selection

 —  “each” 



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

nested selection

Nested Data Binding



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

D 

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

nested selection



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

nested selection

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

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



1.  __data__ 

2. D3js  __data__ 

nested selection

3.  append 



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

1. d3.select(“b”)
2. d3.select(“div > b”)

QUIZ:
datum(1)

datum(2)

nested selection



Recap

d3. select 
selectAll

attrs 
styles 
text / html
append 
remove

data
datum

enter 
exit

make selection

alter attributes

manipulate node

data binding update selection



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

 
0 100?



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

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

 



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

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

 
Duration 

 Delay 

: 



09.html

1
 Bar 

2: 



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

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

d3.selectAll("rect")	
		.transition()	
		.attrs({width:	100})



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

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

 transition 



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

Chaining Transition



 Transition

Chained Transition



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

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

Transition Naming



d3.selectAll(“rect”)
  .data(data)
  .enter()
  .append(“rect”)
  .attrs({
    class: “…”
  });

d3.selectAll(“rect”)
  .attrs({
      …
  }).styles({
    …
  })

Good Pattern
Binding Styling



d3.selectAll(“rect”)
  .data(data)
  .enter()
  .append(“rect”)
  .attrs({
    class: “…”
  });

d3.selectAll(“rect”)
  .attrs({
      …
  }).styles({
    …
  })

Good Pattern
Binding Styling

function bind(data) {

}

function render() {

}



d3.selectAll(“rect”)
  .data(data)
  .enter()
  .append(“rect”)
  .attrs({
    class: “…”
  });

d3.selectAll(“rect”)
  .transition()
  .delay(delay)
  .attrs({
      …
  }).styles({
    …
  })

Good Pattern
Binding Styling

function bind(data) {

}

function render(delay) {

}



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

Rendering



10.html
 [3,1,4,1,5,9]  [9,5,1,4,1,3]

setInterval(
  function() { … },
  millisecond
);



d3.selectAll(“rect”)
   .transition()
      .delay(1000)
      .duration(1000)
          .attrs({fill: “#f00”})
  .transition()
      .delay(2000)
      .duration(1000)
          .attrs({fill: “#0f0”})

Chaining Transition V4



Quiz

d3.selectAll("rect")
  .attrs({fill: "blue"})
  .transition().duration(100)
  .attrs({fill: "yellow"});



start end



A B

i(A,B,t)

t = 0 t = 1



blue yellow

i("blue","yellow",t)

t = 0 t = 1



5 9

i(5,9,t)

t = 0 t = 1i = 5*(1- t) + 9 * t 



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

"blue"  → "yellow"

d3.interpolateString
d3.interpolateArray
d3.interpolateObject

d3.interpolateRgb



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

Simple Number Interpolator



Quiz

d3.selectAll("rect")	
		.attrs({fill:	"Sharkspear"})	
		.transition().duration(100)	
		.attrs({fill:	"Oedipus"});



1 2 3 4 5 6 789 10

10 9 8 7 6 5 4 3 2 1

13.html









SVG Path

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



SVG Path



M0 0 L30 0

L30 10

L10 20

L0 0

<path	d="M0	0	L30	0	L	30	10	L10	20	L0	0"/>



M0 0 M10 0 L30 0

L30 10

Q20 10 20 20

Z

M0	0	M10	0	L30	0	L	30	10	Q20	10	20	20	Z





11.html 
11-2.html SVG Path 

 



<svg>	
		<path	d="…"/>	
</svg>	
<script>	
d3.select("path")	
		.transition()	
		.attrs({	
				d:	"……"	
		});	
</script>

...



12.html

 
 D3.js 



 d3-shape 
d3.arc

d3.radialLine

d3.line

d3.area



builder	=	d3.area()	
		.x(……)	
		.y0(……)	
		.y1(……);	

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

 d3.area 

  
Area Builder 

 
 Builder



builder	=	d3.area()	
		.x(function(d,i)	{	return	i;	})	
		.y0(function(d,i)	{	return	0;})	
		.y1(function(d,i)	{	return	d;	});	

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

30

11

42

idx value

00

01

02

x y0

3

1

4

y1



builder	=	d3.area()	
		.x(……)	
		.y0(……)	
		.y1(……);	

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



builder	=	d3.area()	
		.x(……)	
		.y0(……)	
		.y1(……);	

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



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.line()	
		.x(……)	
		.y(……);	

builder	=	d3.radialLine()	
		.angle(……)	
		.radius(……);	



 [3,1,4,1,5,9]  [9,5,1,4,1,3]

1

13.html
13-2.html

2



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”})



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

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



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

setInterval(function() {
  node.transition().attrs(…);
}, 1000);

 Timer?



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

 RequestAnimationFrame ?



d3.select("svg")
  .selectAll("rect")
  .transition().duration(1000)
  .attrs(…)
  .on("end", function(d,i) {
    
  });

start / end /interrupt

V4



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

start / end /interrupt
V4



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

start / end /interrupt



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

start / end /interrupt



Customize Tweening

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



1 2 3 4 5 6 789 10

10 9 8 7 6 5 4 3 2 1
d3.select("body")
  .transition().duration(2000)
  .tween("tanbohu",function() {
    return function(t) {
      d3.select(this).text(
        d3.interpolate(
          "1 2 3 4 5 6 789 10 ",
          "10 9 8 7 6 5 4 3 2 1 "
       )(t)

      );
    };
  });



A B

i(A,B,t)

t = 0 t = 1

 A
 B

 i
 t



function	time(t)	{	
				return	t;	
}

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

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

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

Quadratic

Cubic

Sine





 … .transition()
   .ease(type) …



adv transition

transition.ease(type)

d3-ease

d3.easeBounce
d3.easeBack
d3.easeElastic
d3.easeCircle
d3.easeSin

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

V4



14.html

 10  Ease 

Ease 



Recap
•  transition().transition() 

•  - delay()   

•  - duration() 

•  transition(“a”); transition(“b”); 

• d3.ease 

• d3.tween



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



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

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

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



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

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



[3,1,4,1,5,9]

 1 ~ 9

 10 ~ 800

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



D3 Scales

var scale = d3.scaleLinear();

scale(0.5);

V4



D3 Scales

var scale = d3.scaleLinear();
scale
  .domain( [  1,   9] )
  .range(  [ 10, 800] );

start end



15.html
 Linear Scale  1 ~ 9  

                     10 ~ 800 

 4  

2   800 ~ 100,  

1   scale.invert()  "768" 

(  d3.select("body").text(  )  )



 Linear Scale  Radial Bar Chart
17.html

 

1.  
2.  [3,1,4,1,5,9,2,6] 
3.

 LinearScale  



arc	=	d3.arc();	
arc({	
		startAngle:	0,			//	 	
		endAngle:	?,					//	 	
		innerRadius:	?,		//	 	
		outerRadius:	?			//	 	
});



arc	=	d3.arc();	
d3.select("path").attrs({	
		d:	arc({	
				startAngle:	0,			//	 	
				endAngle:	?,					//	 	
				innerRadius:	?,		//	 	
				outerRadius:	?			//	 	
		});	
});



arc	=	d3.arc();	
d3.select("path").attrs({	
		d:	function(d,i)	{	
				arc({	
						startAngle:	0,	
						endAngle:	d	*	Math.PI	*	2	/	9,	
						innerRadius:	i	*	10,	
						outerRadius:	(i	+	1)	*	10	
				});	
		}	
});



 Linear Scale  Radial Bar Chart
17.html

 

1.  
2.  [3,1,4,1,5,9,2,6] 
3.

 LinearScale  



scale



scale(0 ~ 1) (30~768)



scale? ?

scale Y 



scale

scale

scale

18~35



D3 Scales

Continuous Sequential

Ordinal

Quantize Quantile Threshold

, 

, 

, 

V4



scaleLog

scalePow



d3.scaleOrdinal

Tim

Joe

Emy

Kim

Red

Green

Blue



var scale = d3.scaleOrdinal()
  .range([
    "#8334ad","#2b488c","#2b82a1",
    "#3fab4b","#7fc054","#edc95e",
    "#e48e11","#df3316","#8d2725"
  ]);

scale("Joe");  Domain 
D3.js 

  → 



d3.scaleOrdinal( 

  d3.schemeCategory20 
)

V4



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

V4  → 



var	colors	=	d3.quantize(	
		d3.interpolateInferno,	
		10	
);	

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

V4

 interpolateInferno  
 10 

 0 ~ 1 
 

10 

  → 



 17  Category20 
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1 

 interpolateInferno  

2 

 interpolateInferno  



d3.scale  d3.interpolate 

d3.scale.linear().domain([0,1])
  .range([“#f00”, “#0f0”])

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



domain  range 

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

 #2



 #3 

 scale.invert(value) 

-  
- ordinal scale 



xscale = d3.scaleLinear()
    .domain([1, 9])
    .range([10, 800]);

[3,1,4,1,5,9,2,6,5,3,5,8,9,7,9 … ]



xscale = d3.scaleLinear()
  .domain([???])
  .range([10, 790]);

[1,45,132,200, 4943, … ]

placeholder?



d3.extent(Array)

d3.extent(array) [1,9]

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

array = [3,1,4,1,5,9];



d3.extent(Array,accessor)

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

array = [
  {value: 3},
  {value: 1},
  {value: 4},
  ....
]



d3.range( )

d3.range(10).map(function(it) {
  return {
    value: Math.random()
  };
});

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



[
  {value: 1, category: "A"},
  {value: 3, category: "A"},
  {value: 9, category: "B"},
  {value: 4, category: "B"},
  {value: 8, category: "C"},
]

 d3.range 

19.html

1 ~ 100
:  d3.extent  value  [1, 100]



[
  {value: 1, category: "A"},
  {value: 2, category: "B"},
  {value: 3, category: "B"},
  {value: 4, category: "C"},
  {value: 5, category: "C"},
]

value range: [1,5]

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

each category:
"A": [1],
"B": [2,3],
"C": [4,5]

 

 

 



d3.map(data, accessor)

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

build map from array



d3.map(data, accessor)

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

build map from array

map.get("C")

map.keys() = ["A","B","C"]
= {cat:"C", value: 3}



d3.nest()

.key()          -  key 

.map(Array)     -  Map

.object(Array)  -  Object

.entries(Array) -  Array

group array into hierarchy structure

V4



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

d3.nest()
.key(function(it) {
   return it.cat; })

 nest 

 cat 
 key

.entries(a)
 a  key/value 



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

converted = [
  {key: “A”, values: [Obj]},
  {key: “B”, values: [Obj,Obj]},
  {key: “C”, values: [Obj,Obj]},
]



a = [
  {key: "A", values: [
    {value: 1, cat: "A"}
  ]},
  {key: "B", values: [
    {value: 2, cat: "B"},
    {value: 3, cat: "B"},
  ]},
  {key: "C", values: [
    {value: 4, cat: "C"},
    {value: 5, cat: "C"},
  ]}
]



adv data manipulate

d3.nest()
.key(function(it) {
   return it.cat; })

 nest 

 cat 
 key

.entries(a)
 a  key/value 

d3.nest()
.key(function(it) {
   return it.cat; })

 nest 

 cat 
 key

.map(a)
 a MAP

V4



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

converted = {
  “A”: [Obj]},
  “B”: [Obj,Obj]},
  “C”: [Obj,Obj]},
}



d3.nest()
.key(function(it) {
   return it.cat; })
.map(a).keys()

[ "A", "B", "C" ]



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

 19  d3.nest,  category 
20.html

d3.nest()

["A", "B", "C"]
 value  



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

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

[ {value: 12, category: "A"},
  ………
  {value: 83, category: "C"}]



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             — es6 style map 

d3.nest             —  

d3.pairs            —  

d3.quantile       —  

d3.transpose   —  

d3.zip               —  

d3.permute      — 



[{key:1, values: […]},
 {key:2, values: […]
 {key:3, values: […]
]

[1,2,2,3,3,3]

{ 1: [Obj],
  2: [Obj, Obj],
  3: [Obj, Obj, Obj]}

{ 1: Obj,
  2: Obj,
  3: Obj}

[[1,2],
 [2,2],
 [2,3],
 [3,3],
 [3,3]]



Circular Treemap



d3.pack

var pack =
  d3.pack()
    .size([width, height]);
pack(data);

V4



values: [
  {…},
  {
    cat: “A”,
    value: 0.447
    x: 248.867
    y: 414.396
    r: 31.373
    depth: 2
    parent: {…}
  }, {…}, …
]



{
  children: [
    {…}, {…}, …
  ],
  value: (size)
}

Data Structure for Pack Layout
d3.hierarchy

d3.hierarchy

d3.pack

V4



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

		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)]	
				};	
		});

 (  19 )

 d3.nest() (  20 )



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

 d3.nest() (  20 )

converted = [
  {key: “A”, values: [Obj]},
  {key: “B”, values: [Obj,Obj]},
  {key: “C”, values: [Obj,Obj]},
]

{ values: converted }



{ 
  values: [
    {key: “A”, values: [Obj]},
    {key: “B”, values: [Obj,Obj]},
    {key: “C”, values: [Obj,Obj]},
  ]
}



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

		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)]	
				};	
		});

 (  19 )

 d3.nest() (  20 )

var root = { values: ret };



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

		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)]	
				};	
		});

var root = { values: ret };

21.html
 



Data Structure for Pack Layout
d3.hierarchy

d3.hierarchy(
  data,
  childrenAccessor
).sum(
  valueAccessor
);

{
  children: [
    {…}, {…}, …
  ],
  value: (size)
}



a = [
  {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"}
  ]},
  {key: "B", values: [
    {value: 2, cat: "B"},
    {value: 3, cat: "B"},
  ]},
  {key: "C", values: [
    {value: 4, cat: "C"},
    {value: 5, cat: "C"},
  ]}
]



d3.pack()
  .size([800, 400])
  (hierarchy);

root = {values: converted};

hierarchy = d3.hierarchy(
  root,
  function(d) { return d.values; }
).sum(function(d) {
  return d.value;
});

Child 
AccessorValue 

Accessor



values: [
  {…},
  {
    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"
    });



•  (  d3.nest()  ) 

•  Hierarchy  ( d3.hierarchy ) 

•  Pack Layout  ( d3.pack ) 

•  Pack Layout  Hierarchy  

•  Data Binding 



22.html

 leaves descendants 



 d3.packSiblings
a = [{r: 1, cat: "A"},
      ……
     {r: 5, cat: "C"}]

d3.packSiblings

a = [{r: 1, cat: "A", x: 1, y: 2},
     ……
    {r: 5, cat: "C", x: 2, y: 4}]



 d3.packSiblings

var	data	=	d3.range(20).map(function(d,i)	{	
		return	{	
				r:	Math.round(Math.random()	*	10),	
				category:	……	
		};	
});	
d3.packSiblings(data);	
d3.select("svg")	
		.selectAll("circle")	
		.data(data)	
		……



 packSiblings 
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http://bl.ocks.org/christophermanning/4527513



d3-force

d3.forceSimulation() -  Force 

  .force(name, ……)   - 

  .on("tick", ……)    - 

  .nodes(data)       - 

V4



[
  {…},
  {
    cat: “A”,
    value: 0.447
    r: 5
    x: 248.867
    y: 414.396
    vx: 354.939
    vy: 303.569
    index: 1, 
  }, {…}, …
]

V4



d3-force 
• Centering     —  

• Collision       —  

• Links              —  

• Many-Body  —  

• Positioning   —  

V4



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,i) {return d.r;})

  .force("charge",
    d3.forceManyBody()
      .strength(10));



•  

•  Data Binding  

•  Force Layout  

•  Force Layout  

•  Tick Event 



 #16

 #13 
 d3.schemeCategory20 
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Pack Layout + Force Layout



Pack Layout + Force Layout
and Rotate! 



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

(dx, dy)

(-dy, dx)



 #17

 #16 

25.html






