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DDD, D3 G oy

¢+ Data-driven documents
— moderni pristup k zobrazovani dat na WWW

— data nejsou jen zobrazovana (renderovana) WWW
strankou, ale jsou primo integrovana do HTML objektu

+ W3C DOM
— Document Object Model (w3c.org)
— HTML, XHTML, XML ... jsou hierarchické formaty

— HTMLj5 prohliZzece umoznuji elegantné k jednotlivim
uzlim pristupovat (napr. pres JavaScript)
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Zobrazovani grafiky v HTMLS .

* SVG

— Scalable Vector Graphics
— také pod patronatem W3C

+ grafické objekty (primitiva)
— rect, circle, line, ..
— Snadno pristupné parametry formou XML atributu
<circle cx="250" cy="25" r="25"/>

» moznost pouZiti CSS pro definici vzhledu (stylu)

<circle cx="25" cy="25" r="22" class="pumpkin"/>
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Knihovna D3 (JavaScript)

¢ velmi popularni JS knihovna

— transformace, ne nové reprezentace!
— dobre dokumentovana a udrzovana (d3js.org)

+ pristupy (standardy!)
— W3C DOM (Document Object Model)
— SVG grafika, CSS
— Data binding, Data joins
— W3C Selectors API

» estetika, interaktivita
> animace (,transitions®)
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Principy

¢ mapovani dat na DOM elementy

— kazdy prvek visualizace odpovida néjakamu DOM
elementu

+ dynamicke apravy WWW stranky

— dynamicke visualizace (simulace, realtime) nebo
interakce uzivatele

— je treba upravovat DOM
— téz pridavat a ubirat elementy!

+ ... Data-Driven Documents
— proto jméno D3
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Standardy - HTMLS

¢ HTMLs5
— mnoho zdroju pro studium

+ minimalni platny HTML5 dokument
<IDOCTYPE html><title/>x

+ strucny HTML dokument

<IDOCTYPE html>

<html>

<head>
<meta charset="utf-8"> _
<title>Simple valid HTML5 page</title>
</head>

<body>
<B>Paragraph..</p>

</body>

</html>
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Standardy - SVG

¢ Scalable Vector Graphics
+ W3C standard
* http://www.w3.org/Graphics/SVG/

+ stru¢na HTML5 stranka se SVG grafikou

<!DOCTYPE html>
<meta charset="utf-8">
<title>SVG hello</title>
<svg width="800" height="400">
<text y="12">
Hello, world!
</text>
</svg>
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Standardy - CSS

¢ (Cascading Style Sheets
+ W3C standard (CSS 2.2)
* http://dev.w3.org/csswg/css2/
+ nepridava obsah, pouze definuje styly zobrazeni

+ strucna HTMLj5 stranka s CSS stylem

<IDOCTYPE html>

<meta charset="utf-8"“>
<t1tle>CSS hello</ti1tle>
<style>

body { background: steelblue; }
</style>

<body>

Hello, world!

</body>
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Standardy - CSS selectors

¢ koncept hojné pouzivany v CSS
*+ W3C doporuceni
* http://www.w3.org/TR/selectors/
® zobrazeni [vyraz, element] — boolean

+ priklady

.shrek { color: green; }

div#menubar { font-weight: bold; }

a:visited { color: #F28000; }

html:lang(de) { .. }

tr:nth-child(odd) { /* every odd row of a table */ }
body > p { /* p is immediate child of body */ }
hl.opener + h2 { /* adjacent siblings */ }

hl ~ pre { /* general siblings */ }
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JavaScript

¢ skriptovani na strané WWW prohlizece

*+ ECMAScript je standardem
* http://www.ecmascript.org/

+ priklad

<IDOCTYPE html>

<meta charset="“utf-8"“>
<title>JavaScript hello</title>
<body>

<script>

console.log("Hello, world!");
</script>

</body>
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D3.js knihovna

jadro knihovny v jediném .js souboru
® je potreba stranku opatrit vlastnim scriptem

+ Sablona stranky pouzivajici d3.js

<!DOCTYPE html>

<meta charset="utf-8“>
<title>d3.js template</title>
<style>
/* m¥ CSS */

</style>

<body>

<script src="http://d3js.org/d3.v2.js"></script>
<script> _

/* my Javascript */

</script>

</body>
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D3.js zdroje

http://d3js.org/

# D3 API reference
¢ https://github.com/mbostock/d3/wiki/API-Reference

4 D3 Wiki
* https://github.com/mbostock/d3/wiki

4 D3 Google group
* https://groups.google.com/group/d3-js

4 D3 Stack Overtlow
* http://stackoverflow.com/questions/tagged/d3.js
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Selectors API

vybér (,,selection®)
* ...viz JQuery, CSS
* pole HTML uzlu

+ bohaté vybavené funkce vybirajici podle typu uzlu,
atributu, ,id%, ,name®, , class®

+ priklady:

#foo // <any 1id="foo">
foo // <foo>

. foo // <any class="foo">
[foo=bar] // <any foo="bar'">
foo bar // <foo><bar></foo>
foo.bar // <foo class="bar">
foo#bar // <foo id="bar">
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Selectors API

selektor podle W3C standardu:
¢+ document.querySelectorAll (“#foo*)
* nejsou tam selekce, musi se iterovat pres vysledek

+» d3.select(“#foo*)

* vybira jeden uzel (prvni, ktery splnuje dané
podminky)
* zachova globalni selekei (selectAll())

+ d3.selectAll(“#foo")
¢ vybere vsechny uzly podle dané podminky
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Prace se selekci

selekce je pole

* snadno se méni hromadné vlastnosti vSech prvki
selekce

// select all <circle> elements
var circle = d3.selectAll("circle");

// set some attributes and styles
circle.attr('cy”, 12);
circle.attr('r", 24);
circle.style("fi111", "red");
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Retézeni metod

... elegantnéjsi a ispornejsi zapis

// select all <circle> elements
// and set some attributes and styles
d3.selectAll("circle™)

Lattr('cy", 12);

Lattr('r', 24);

style("fi11", "red");
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selection.append

+ pridavani obsahu za vybrané elementy
* ... opet moznost hromadné operace

// select the <body> element
var body = d3.select("body");

// add an <hl> element

var hl = body.append("h1l");
hl.text("Hello!");
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Hromadné priklady

+ stejné jednoduchy zapis:

// select all <section> elements
var section = d3.selectAll("section’);

// add an <hl> element to each
var hl = section.append("hl");
hl.text("Hello!");

+ komplikované;jsi priklad:

var hl = d3.selectAll("section')

.style("background”, "steelblue")
.append("hl1l"™)
.text("Hello!");
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Data

Co kdyz potrebuji pridavat mnoho elementu ?
* leps$i je na to jit pres data..

+ data jsou také pole
+ ... stejné jako selekece ...

// A bar chart, perhaps?
var datal = [1, 1, 2, 3, 5, 8];

// A scatterplot, perhaps?

var data2 = [ {x: 10.0, y: 9.14},
{x: 8.0, y: 8.14},
{x: 13.0, y: 8.74},
{x: 9.0, y: 8.77},
{x: 11.0, y: 9.26} 1;
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Data binding

datové pole:

+ libovolné pole hodnot (¢isel, JS objektu, dalsich
poli, ...)

¢ primo se da v kodu psat v JSON formatu

¢ umi nacitat velké mnozstvi formata (JSON, CSV, ..)

+ plan: jeden prvek datového pole se priradi
jednomu uzlu selekce
* elegantneé osetren nedostatek nebo prebytek uzlu

+ integrace dat do HTML (,,__ data_ “)
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Data joins
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» enter
+ pridava nové elementy, kdyz je jich malo (méne nez
prvkii pole)
+ exit
+ oSetreni opacné situace

* nejcastéji se prebytecné HTML elementy proste
odstrani..

+ update

+ existujici elementy se upravi podle novych prirazenych
dat
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Priklad - bodovy graf

+ datové polozky obsahuji souradnice [x, y]:

var circles = svg.selectAll("circle™)
.data(data?);

circles.enter() // new data elements
.append("circle")
attr(Mex, x)
attr(ey”, y)
attr('r, 2.5);

Circles // updated (existing) elements
attr(Mex", x)
attr(ey”, y)
attr('r', 5);
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Zkratka: enter + update

+ ,append” pridava existujici polozky k tém novym

+ pokud se maji vSechny (staré i nové) nastavit stejne,
kod se zjednodusi

svg.selectAll1("circle")
.data(data2)
.enter() // new data elements
.append(''circle") // existing+new elements
attr(Mex", x)
Lattr(Mey”, y)
Lattr(r", 2.5);
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Data join pomoci klice

+ implicitné se operace join d€la pres index
* ve zvlastnich pripadech (dynamicka data) potrebujeme
jiny kli¢

var data3 = [

{ name: "Alice", x: 10.0, y: 9.14 },
{ name: "Bob", x: 8.0, y: 8.14 },
{ name: "Carol", x: 13.0, y: 8.74 },
{ name: "Dave", X 9.0, y: 8.77 1},
{ name: "Edith", x: 11.0, y: 9.26 }
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Klicova funkce

+ rozSirena vatianta operace ,data(d,k)“
function key(d) { return d.name; }

var circle = svg.selectAll("circle")
.data(data, key)
attr(Mex", x)
attr('cy”, y)
attr(r, 2.5);
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Datové soubory

¢ externi data: CSV, TSV, JSON, ..

— pohodlné nacitani mnoha formatu
— Casto se musi konvertovat datum, nekdy i cisla..

+ priklad s CSV formatem (stocks.csv):

symbol,date,price

S&P
S&P
S&P
S&P
S&P
S&P
S&P

500, Jan
500, Feb
500,Mar
500,Apr
500,May
500, Jun
500, Jul

D3intro 2015

2000,1394
2000,1366
2000,1498
2000,1452

2000,1420.

2000, 1454
2000,1430
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PFipojovani CSV dat

¥ je treba prevést retézce na cisla a prevest datumy
var format = d3.time.format("%b %Y");

d3.csv("stocks.csv", function(stocks) {
stocks.foreEach(function(d) {

d.price = +d.price; // coercion from string
d.date = format.parse(d.date);
// we need JS date here
DK

});
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Pripojovani JSON dat

+ porad je potreba prevadet datumy
var format = d3.time.format("%b %Y");

d3.json("stocks.json", function(stocks) {
stocks.forEach(function(d) {
d.date = format.parse(d.date);

// we need JS date here
1)

});
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DalSi operace s daty

¢ samotny JavaScript obsahuje mnoho uzZite¢nych
metod pro praci s poli
— array.filter(), array.map(), array.sort(), ..

+ dalsi transformace dat v knithovneé d3
— d3.nest(), d3.keys(), d3.values(), ..
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MéFitka (Scales)

¢ prevod souradnych systému
— Cislo — cislo
— linearni méritko, logaritmické, apod.

+ mapovani dat na atributy visualizace
— barva, tloustka cary, ..

+ ..Scales
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Domain —» Range

¢ zobrazeni z prostoru vstupnich dat do prostoru
visualizace

— lze napsat vlastni funkeci:

function x(d) {
return d *42 + “px“;

}
+ kvantitativni méritka, napr. linearni:

var X = d3.scale.linear(Q
.domain([12, 24])
.range([0, 720]);

// x(16) == 240
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Dalsi kvantitativhi meritka

¢ d3g.scale.log()
+ d3.scale.sqrt()

+ interpolatory
— napr. interpolace barvy

var x = d3.scale.linear()
.domain([12, 24])
.range(["steelblue", "brown"]);

» alternativni interpolatory (HSL barva..)

.Interpolate(d3.interpolateHsl);
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Po Castech linearni prevod

¢ definiéni obor a obor hodnot mohou mit vice uzlovych
bodt:

var x = d3.scale.linear()
.domain([-10, O, 100])
.range(["red"”, "white", "green']);

x(-5); // #ff8080
x(50); // #80c080
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Diskrétni meritka

¢ je to vlastné pouhé diskrétni zobrazeni:

var X = d3.scale.ordinal ()
doma_ln([llAll ||BI|’ I|C|| IlDll])
.range([0, 10, 20, 30])

x("B"); // 10

+ barevné palety:

var x = d3.scale.category20()
.doma-in(["A", "B", "C", llDll]);

x("B"); // #aec7e8
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Barevneé skaly

vl H W H W

¢ dalsi pekné sady barev: ColorBrewer
— http://colorbrewer2.org/
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Osy grafu

¢ pohodlné vykreslovani os
+ oznacovani: ¢arky, popisky
var yAxis = d3.svg.axis()

.scale(y)
.orient(“left™);

+ vykresleni v ramci selekce <g>

svg.append(“g“)
.attr(“class”,“y axis™)
.call(yAxis);
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Carky na osach (Ticks)

¢ kvantitativni méritka obsahuji mechanismy pro
umistovani ¢arek

+ muZeme pozadat o mnozstvi ¢arek v ramci celé skaly
— je to jen doporuceni
var x = d3.scale.linear()
.domain([12, 24])
.range([0, 720]);

Xx.ticks(5); // [12, 14, 16, 18, 20, 22, 24]
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Priklad rozvrzeni prostoru grafu

¢ souradny systém: vlevo nahore je pocatek

+ okraje (margins) se obvykle pouziji pro dekorace (osy)

var svg = d3.select("body") .append('svg")
.attr("width"”, outerwidth)
.attr("height", outerHeight);

var g = svg.append('g")
.attr("transform"”, "translate("

+ marginLeft + ",
+ marginTop + ")");
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SVG tvary

v+ rect
+ circle

+ line
+ text

+ path!
¢ komplikovanejsi popis tvaru
¢ vlastni jazyk
* lomené cary, splines, ..
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Generatory cest (Paths)

¢ d3.svg.line (lomena c¢ara)

var X
y

d3.scale.linear(),
d3.scale.linear();

var line = d3.svg.line()
.X(function(d) { return x(d.x); })
.y(function(d) { return y(d.y); });

+ pripojeni bez pomoci data-join:

svg.append("path")
.datum(objects)
.attr("class”, "line")
attr("d", Tine);
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d3.svg.area

» napr. pro plosné grafy tfunkei (x,y ,y )

d3.scale.linear(),
d3.scale.linear();

var area = d3.svg.area()
X(function(d) { return x(d.x); })
.yO(Cheight)
.y1(function(d) { return y(d.y); });
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Interpolace car

# linearni
— oblasti s teplejsi barvou (Zluta, Cervena)

4 schody
— pred hodnotou
— za hodnotou

4 spline
— basis
— cardinal
— monotone (neprekmitava)
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d3.svg.arc

¢ pro kolacove grafy

var sampleArc = {
"innerRadius": O,
"outerRadius": 360,
"startAngle": O, // 12 o'clock
"endAngle": 1.2 // radians

}s

var arc = d3.svg.arc()
.1nnerrRadius (0)
.outerrRadius(360);

var pie = d3.layout.pie(); // default pie layout
var myArcs = pie(numbers); // data for d3.svg.arc
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e http://d3js.org/ — d3.js homepage

e Scott Murray: Interactive Data Visualization for
the Web, O'Relilly, free online (2015)

e M. Bostock's blog: http://bl.ocks.org/mbostock/
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