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D3.js Avance / Time Visualization
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https://lyondataviz.github.io/teaching/Ilyon1-m2/2011/

Romain Vuillemot
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TIME VISUALIZATION



what is time”

Passé, présent et futur

Unidirectionnel

Permet la séquence d’événements

Permet de mesurer la durée d’événements

Permet de comparer des mesures aux mémes instants

Exemples de données temporelles (dont la composante
principale est le temps) : calendrier, climat, etc.



TIME VISUALIZATION
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TIME VISUALIZATION: TASKS!
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TIME VISUALIZATION
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TIME VISUALIZATION
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TIME VISUALIZATION
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Marey Timeline
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Marey Timeline
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http://blockbuilder.org/johan/5544395

TIME VISUALIZATION
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TIME VISUALIZATION: 3D & CALENDAR MAP




TIME VISUALIZATION: ANIMATION
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TIME VISUALIZATION: CYCLIC
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TIME VISUALIZATION: SCALE
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TIME VISUALIZATION: HORIZON GRAPH
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TIME VISUALIZATION: DERIVED DATA
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TIME VISUALIZATION: LARGE SCALE

A 3-D View of a Chart That Predicts

The Economic Future: The Yield Curve
By GREGOR AISCH and AMANDA COX MARCH 18, 2015
00000000

Mext |
|

Yield curve 101 h
The yield curve shows how much it costs the |I
federal government to borrow maney far a | B% yield
given amount of time, revealing the
relationship between long- and short-term
interest rates. !
It is, inherently, a forecast fior what the |I
economy holds in the future — how much B%
inflation there will be, for exampie, and how i
healthy growth will be over the years ahead — |
all embedied in the price of money today, /
tomorrow and many years from now.
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TIME VISUALIZATION: SPAGE & TIME
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GEO-MAP: GRID
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Advanced D3



d3.nest

var expenses =
[{"name":"jim", "amount":34,"date":"11/12/2015"},
{"name":"carl", "amount”:120.11,"date":"11/12/2015"},
"name":"jim", "amount" :45,"date":"12/01/2015"},
"name" :"stacy", "amount":12.00, "date":"01/04/2016"},
{"name":"stacy","amount":34.10, "date":"01/04/2016"},

{"name":"stacy", "amount":44.80,"date":"01/05/2016"}

15 ’

var expensesByName = d3.nest()
.key(function(d) { return d.name; })

.entries(expenses);

http://learnisdata.com/eroup_data.html

expensesByName = [

1

{"key":"jim","values":[

{"name":"jim","amount" :34, "date

{"name":"jim","amount" :45, "date

1},
{"key":"carl","values":[
{"name":"carl", "amount"
1},
{"key":"stacy","values":[
{"name":"stacy", "amount
{"name":"stacy", "amount

{"name":"stacy", "amount

13

:120.11,

":12.00,
":34.10,

":44.80,

":"11/12/2015"},

":"12/01/2015"}

"date"

"date"
"date"

"date"

:"11/12/2015"}

:"01/04/2016"},
:"01/04/2016"},
:"091/05/2016"}


http://learnjsdata.com/group_data.html

Histogram

var histogram = d3.histogram()
.value(function(d) { return d.date; })
.domain(x.domain())
.thresholds(x.ticks(d3.timeWeek));

var bins = histogram(data);
y.domain([0, d3.max(bins, function(d) { return d.length; })1);

var bar = svg.selectAll(".bar")
.data(bins)
.enter().append("g")
.attr("class"”, "bar")
attr("transform”, function(d) { return "translate(" + x(d.x0) + "," + y(d.length) + ")"; });

February March August September October November  December

bar.append("rect")
.attr("x", 1)
attr("width", function(d) { return x(d.x1) - x(d.x0) - 1; })
.attr("height”, function(d) { return height - y(d.length); });

bar.append("text")
attr("dy”, ".75em")
attr("y", 6)
.attr("x", function(d) { return (x(d.x1) - x(d.x0)) / 2; })
attr("text-anchor", "middle")
.text(function(d) { return formatCount(d.length); });

https://bl.ocks.ore/mbostock/b2feebdae98555¢f/8c9e4cH0/4b81c3



https://bl.ocks.org/mbostock/b2fee5dae98555cf78c9e4c5074b87c3

Node-link Graph & Treemap

"nodes": [
{"id": "Myriel", "group": 1%},
{"id": "Napoleon", "group": 1},
{"id": "Mlle.Baptistine", "group": 1},
{"id": "Mme.Magloire", "group": 1},
{"id": "CountessdelLo", "group": 13},

{"id": "Mme.Hucheloup", "group": 8}

1 e . -
"links": [ ! *®
{"source": "Napoleon", "target": "Myriel", "value": 1},

{"source": "Mlle.Baptistine", "target": "Myriel", "value": 8},
{"source": "Mme.Magloire", "target": "Myriel", "value": 10},

{"source": "Mme.Magloire", "target": "Mlle.Baptistine", "value": 6},
{"source": "CountessdelLo", "target": "Myriel", "value": 13},
{"source": "Geborand", "target": "Myriel", "value": 1}

{"source": "Mme.Hucheloup", "target": "Enjolras", "value": 1}

]
by

https://bl.ocks.org/mbostock/4062045



https://bl.ocks.org/mbostock/4062045

Node-link Graph

function ticked() {

link

attr("x1”,
attr("y1Y,
attr("x2",
attr("y2",

node

attr(Mex”,
attr(Mey”,

Bk

function(d) { return d.source.x; })
function(d) { return d.source.y; })
function(d) { return d.target.x; })
function(d) { return d.target.y; });

function(d) { return d.x; })
function(d) { return d.y; });

hitps://bl.ocks.ore/mbostock/4062045



https://bl.ocks.org/mbostock/4062045

Pie Chart

var pie = d3.pie()
.sort(null)
.value(function(d) { return d.population; });

var path = d3.arc()
.outerRadius(radius - 10)
.innerRadius(0);

var label = d3.arc()
.outerRadius(radius - 40)
.innerRadius(radius - 40);

d3.csv("data.csv", function(d) {
d.population = +d.population;
return d;

}, function(error, data) {

if (error) throw error;

var arc = g.selectAll(".arc")
.data(pie(data))
.enter().append("g")
.attr("class", "arc");

arc.append("path")
.attr("d", path)
.attr("fill", function(d) { return color(d.data.age); });

https://bl.ocks.org/mbostock/388 7235



https://bl.ocks.org/mbostock/3887235

Pie Chart

var arc = d3.arc();

arc({

innerRadius: 0,

outerRadius: 100,

startAngle: 0, ‘A
endAngle: Math.PI / 2

}); // "Me,-100A100,100,0,0,1,100,0L0,0Z"

var arc = d3.arc()

.innerRadius(0@)
.outerRadius(100)
.startAngle(0)
.endAngle(Math.PI / 2);

https://bl.ocks.org/mbostock/388 7235



https://bl.ocks.org/mbostock/3887235

Treemap

var treemap = d3.treemap()
.tile(d3.treemapResquarify)
.size([width, height])
.round(true)
.paddingInner(1);

var root = d3.hierarchy(data)
.eachBefore(function(d) { d.data.id = (d.parent ? d.parent.data.id + "." : "") + d.data.name; })
.sum(sumBySize)
.sort(function(a, b) { return b.height - a.height || b.value - a.value; });

treemap(root);

var cell = svg.selectAll("g")
.data(root.leaves())
.enter().append("g")
attr("transform”, function(d) { return "translate(" + d.x0 + "," + d.y0 + ")"; });

cell.append("rect")
.attr("id", function(d) { return d.data.id; })
attr("width", function(d) { return d.x1 - d.x0; })

attr("height", function(d) { return d.y1 - d.y0; ) https://bl.ocks.org/mbostock/4063582
attr("fill", function(d) { return color(d.parent.data.id); });



https://bl.ocks.org/mbostock/4063582

Treemap

var d3Hierarchy = require("d3-hierarchy")

var treemap = d3Hierarchy.treemap()
.size([10, 10])
.padding(10);

var stratify = d3Hierarchy.stratify()

.id(function(d) { return d.id; })
.parentId(function(d) { return d.parent_id;

1)

var root = stratify([{"id": "root", "parent_ id":
"'}, {"id": "child", "parent_id": "root"}]);

var tree = treemap(root);

tree.leaves() https://npm.runkit.com/d3-hierarchy

Array (1 item)
0: Node

data: Object {id: "child",
parent_id:"root"}

depth: 1

height: O

id: "child"

parent: Node {children: , data: ,
depth:0, height: 1, id: "root", ...}
x0: 5

x1: 5

y0: 10

y1: NaN


https://npm.runkit.com/d3-hierarchy

Stacked bar chart

var keys = data.columns.slice(1);

g.append("g")
.selectAll("g")
.data(d3.stack().keys(keys)(data))
.enter().append("g")
attr(Ufill", function(d) { return z(d.key); })
.selectAll("rect")
.data(function(d) { return d; })
.enter().append("rect")
attr("x", function(d) { return x(d.data.State); })
attr("y", function(d) { return y(d[11); })

.attr("he|ght", function(d) { return y(d[0]) - y(d[1D); })

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

State,Under 5 Years,5 to 13 Years,14 to 17 Years,18 to 24 Years,25 to 44 Years,45 to 64 Years,65 Years and Over

AL,310504,552339,259034,450818,1231572,1215966,641667
AK,52083,85640,42153,74257,198724,183159,50277
AZ,515910,828669,362642,601943,1804762,1523681,862573
AR,202070,343207,157204,264160,754420,727124,407205

40M — Population

35M —

30M =

25M —

20M —

16M —

10M —

CA,2704659,4499890,2159981,3853788,10604510,8819342,4114496

C0,358280,587154,261701,466194,1464939,1290094,511094
CT,211637,403658,196918,325110,916955,968967,478007

https://bl.ocks.ore/mbostock/3886208

! lliII!lIIiIiilIIIlillIIIl:..i....ii-ﬁﬁi¥ﬂ$ﬂﬂ¥w$zm

TXNY FL IL PA OH MI GANC NJ VA WA AZ M,
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https://bl.ocks.org/mbostock/3886208

Streamgraph

var n = 20, // number of layers
m = 200, // number of samples per layer
k = 10; // number of bumps per layer

var stack = d3.stack().keys(d3.range(n)).offset(d3.stackOffsetWiggle),
layersO = stack(d3.transpose(d3.range(n).map(function() { return bumps(m, k); }))),
layersl = stack(d3.transpose(d3.range(n).map(function() { return bumps(m, k); }))),
layers = layers0O.concat(layersl);

var area = d3.area()
x(function(d, i) { return x(i); })
.yO(function(d) { return y(d[0]); })
.y1(function(d) { return y(d[1]); });

svg.selectAll("path")
.data(layers0)
.enter().append("path")
.attr("d", area)
.attr("fill", function() { return z(Math.random()); });

https://bl.ocks.ore/mbostock/4060954



https://bl.ocks.org/mbostock/4060954

Hierarchical Edge Bundling

var link = svg.append("g").selectAll(".link"),
node = svg.append("g").selectAll(".node");

var diameter = 960,
radius = diameter / 2,
innerRadius = radius - 120;

var root = packageHierarchy(classes)
.sum(function(d) { return d.size; });

var cluster = d3.cluster() cluster(root);

.size([360, innerRadius]);

link = link
var line = d3.radialLine() .data(packageImports(root.leaves()))
.curve(d3.curveBundle.beta(0.85)) .enter().appgnd("path")
.radius(function(d) { return d.y; }) .each(function(d) { d.source = d[0], d.target = d[d.length - 1]; })
.angle(function(d) { return d.x / 180 * Math.PI; }); -attr("class", "link")

.attr("d", line);

var svg = d3.select("body").append("svg")
.attr("width", diameter) node = node
.attr("height", diameter) .data(root.leaves”()) )
.append("g") .enter().append("text")

.attr("transform”, "translate(" + radius + "," + radius + ")"); -attr("class”, "node”)

attr("dy", "0.31em")

attr("transform”, function(d) { return "rotate(" + (d.x - 90) + ")translate(" + (d.y + 8) + ",0)"
+ (d.x < 180 ? "" : "rotate(180)"); })

.attr("text-anchor", function(d) { return d.x < 180 ? "start" : "end"; })

.text(function(d) { return d.data.key; })

httnz://hl ocks oro/mhostock/ 7607999


https://bl.ocks.org/mbostock/7607999

Geomap & Shape files

var projection = d3.geo.mercator()
.translate([width / 2, height / 2])
.scale((width - 1) / 2 / Math.PI);

var path = d3.geo.path()
.projection(projection);

d3.json("/mbostock/raw/4090846/world-50m.json", function(error, world) {

g.append("path")
.datum({type: "Sphere"})
.attr("class", "sphere")
.attr("d", path);

g.append("path")
.datum(topojson.merge(world, world.objects.countries.geometries))
.attr("class"”, "land")
.attr("d", path);

g.append("path")
.datum(topojson.mesh(world, world.objects.countries, function(a, b) { return a '==b; }))
.attr("class", "boundary")
.attr("d", path);
1)

https://bl.ocks.ore/mbostock/8fadchac9c2a9e/chhaz



https://bl.ocks.org/mbostock/8fadc5ac9c2a9e7c5ba2

Geomap & Shape files

{"type" :"Topology","objects":{"countries":
{"type":"GeometryCollection",
"Bbox":[-180,-89.99892578124998, 180 .00000000000003,83.599609
375000061,
"geometries":[{"type":"Polygon","id":533,"arcs":[[0]]},{"typ
e":"Polygon","id":4,"arcs":[[1,2,3,4,5,6,7]]},{"type":"Multi
Polygon","id":24,"arcs":[[[8,9,10,11]],[[12,13,14]]]},{"type
":"Polygon","id":660,"arcs":[[15]]},{"type":"Polygon","id":8
,'arcs":[[16,17,18,19,20]]},{"type":"MultiPolygon","id":248,
"arcs":[[[22]1]1,[[22]11,[[23]1]1]1},{"type":"Polygon","id":20,"ar
cs":[[24,25]]},{"type":"MultiPolygon","id":784,"arcs":[[[26]
1,0[27]11,[[28]1,[[29]1,[[3e,31,32,33,34],[35]]]},{"type":"Mu
ltiPolygon","id":32,"arcs":[[[36]],[[37,38]],[[39]],[[49,41,
42,43,44,45]]11},{"type" :"MultiPolygon","id":51,"arcs":[[[46]
1,[[47,48,49,50,51],[52]]]},{"type":"Polygon","id":16,"arcs"
:[[53]1]1},{"type":"MultiPolygon","id":10,"arcs":[[[54]],[[55]
1, 005611, [[5711,[[58]11,[[5911,[[6@11,[[61]1]1,[[62]1]1,[[6311,[I
64]],[[65]],[[66]],

https://bl.ocks.ore/mbostock/raw/4090846/world-50m.json



https://bl.ocks.org/mbostock/raw/4090846/world-50m.json

D3.js how-to

Hello World // 3 little circles
https://bost.ocks.org/mike/circles/

Introduction a D3.js (Vadim Ogievetsky, co-createur de D3.js) :
http://vadim.ogievetsky.com/IntroD3/#]

Ressources en ligne par Lynn Cherny
https://github.com/arnicas/d3-fag
https://eithub.com/arnicas/interactive-vis-course



https://bost.ocks.org/mike/circles/
http://vadim.ogievetsky.com/IntroD3/#1
https://github.com/arnicas/d3-faq
https://github.com/arnicas/interactive-vis-course

D3.js principe de base (Advanced)

Axes! (bar chart) https://bost.ocks.ore/mike/bar/3/

Complex layouts
Streamgraph https://bl.ocks.org/mbostock/4060954
Treemap https://bl.ocks.org/mbostock/4063582

Transitions (show reel) https://bl.ocks.org/mbostock/1256572

(Geo maps https://bost.ocks.org/mike/example/

Utilisation avec canvas (bar chart) http://blockbuilder.ore/mbostock/946ddf8a32b3b660ffd8



https://bost.ocks.org/mike/bar/3/
https://bl.ocks.org/mbostock/4060954
https://bl.ocks.org/mbostock/4063582
https://bl.ocks.org/mbostock/1256572
https://bost.ocks.org/mike/example/
http://blockbuilder.org/mbostock/946ddf8a32b3b660ffd8

TP TIME SERIES



Stock market line chart

d3.text - load text data
d3.timeFormat - parse dates
d3.timeScale - x-position encoding
d3.scaleLinear - y-position encoding
d3.schemeCategory10,
d3.scaleOrdinal - color encoding
d3.extent, d3.min and d3.max -
compute domains i
d3.keys - compute column names o am ae  aw  aw  as 2w 2w aw  aw 200
d3.axis - display axes

d3.line - display line shape

+|egend!




Stock market data

symbol,date,price
MSFT, Jan 2000, 39.
MSFT,Feb 2000, 36.
MSFT,Mar 2000,43.
MSFT,Apr 2000, 28.
IBM, Jan 2010,121.
IBM,Feb 2010,127.
IBM,Mar 2010,125.
AAPL,Jan 2000, 25
AAPL,Feb 2000, 28.
AAPL,Mar 2000, 33.

81
35
22
37
85
16
55

.94

66
95






