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Scalable Vector Graphics (SVQG)

e \/ector graphics vs. Raster graphics
e Drawing commands versus a grid of pixels
e \Vhy vector graphics?

O

PN

Raster Vector
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JavaScript in one slide

o |nterpreted and Dynamically-typed Programming Language
o Statements end with semi-colons, normal blocking with brackets
e Variables: var a = 0; let b

2:; const ¢ = 4;

e Operators: +, -, *, /, [ ]

—

o Control Statements: 1f (<expr>) {..} else {..}, switch

e | 0oOps: for, while, do-while
e Arrays: var a = [1,2,3]1; a[99] = 100; console.log(a.length):;

e Functions: function myFunction(a,b) { return a + b; }
e Objects: var obj; obj.x = 3; obj.y = 5;

- Prototypes for instance functions
e Comments are /* Comment */0r // Single-line Comment
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Including Javascript in HTML

e Use the script tag

e Can either inline JavaScript or load it from an external file

- <script type="text/javascript">
a =5, b = 8;
c =a * b + b - a;
</script>
<script type="text/javascript" src="script.js"/>

e Script tag can reference local or remote external javascript files
e [he order the javascript Is In Is the order It Is executed
e Example: In the above, script.js can access the variables a, b, and c
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JavaScript Objects

e var student = {name: "John Smith", 1d: "000012345", class:
"Senior", hometown: "Peoria, IL, USA"};

e Objects contain multiple values: key-value pairs called properties
e Accessing properties via dot-notation: student.name

e Always Works via bracket-notation: student ["name"]

e \ay also contain functions:

- var student = {firstName: "John'",
lastName: "Smith",
fullName: function() { return this.firstName +

" " + this.lastName; }};
- student.fullName ()
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~unctional Programming
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Functional Programming in JavaScript

e Functions are first-class objects in Javascript
® YOU can pass a function to a method just like you can pass an integer, string,

or object

e |nstead of writing loops to process data, we can instead use a map/filter/

—

reduce/ £

Or

Each function on the data that runs our logic for each data item

* map: transform each element of an array

e filter: check each element of an array and keep only ones that pass

e forEach: run the function for each element of the array

e reduce: collapse an array to a single object

D. Koop, CSCI 627/490, Fall 2024 Northern Illinois University 7



Quiz

e Using map, filter, reduce, and forEach, and given this data:
- var a = |06, 2, o, 10, 7, 18, O, 17, 20, o];

e Questions:
- How would | return a new array with values one less than in a”?
- How would | find only the values >= 107

- How would | sum the array”
- How would | create a reversed version of the array”?
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Quiz Answers: Notebook
e Data: var a = [6, 2, o, 10, 7, 18, 0O, 17, 20, o];

e How would | subtract one from each item?

- a.map (function(d) { return d-1; })

e How would | find only the values >= 107

- a.filter(function(d) { return d >= 10; 1})

e How would | sum the array?

- a.reduce (function(s,d) { return s + d; })

e How would | create a reversed version of the array?
- Db [1,; a.forFach (function(d) { b.unshift(d),; });

- ...0ra.reverse() // modifies in place

e Arrow functions shorten such calls: a.map (d => d-1) ;
a.filter(d => d >= 10); a.reduce((s,d) => s+d);
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https://observablehq.com/d/090848d9e16d6432

Function Chaining in JavaScript

* \When programming functionally, it Is useful to chain functions
* No Intermediate variables!
e Often more readable code
e Query Example:

_ $("

my.

1t") .css ("color",

"blue") .height (200) .width (320)

e Used a lot in Web programming, especially D3
e Can return the same object or a new object

¢ | azy chaining keeps track of functions to be applied but will apply them later
(e.g. when the page loads)
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Closures in JavaScript

e Functions can return functions with some values set
e Allows assignment of some of the values
e Closures are functions that "remember their environments” [MDN]

function makeAdder (x) {
return function(y) {
return x + vy;
b s
}
var adddS = makeAdder (95) ;

var addl0 = makeAdder (10) ;
console.log(add5(2)); // 7
console.log(addl0(2)); // 12

e Notebook
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Assignment 1

o \Write HTML, CSS, and SVG

o [ext markup and styling (information)
e Drawing markup and styling (room)
e Draw Bar chart using Plot library

e Due lonight
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Manipulating the DOM with JavaScript

o Key global variables:
e window: Global namespace

e document: Current document

® Jocument.getElementById(..): Get one element via its id
® Jocument.querySelector (. Get one element via selector
e document.querySelectorAll (..): Get all matching elements via selector

e HTML is parsed into an in-memory document (DOM})
e Can access and modify information stored in the DOM
e Can add information to the DOM
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Example: Javascript and the DOM

e Start with no real content, just divs: Bears

<div i1d="firstSection"></div> Chicago, IL
<div 1d="secondSection"></div>
<div id="finalSection"></div>

2018-2019 NFC North Champions

e (Get existing elements:
- document.querySelector/querySelectorAll

- document.getElementById

e Programmatically add elements:

- document.createElement

- document.createTextNode

- Element.appendChild

— . What will happen this year?
- Element.setAttribute
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Example (continued): Using Data to Build Content

Bears e \Ve can loop through data to add content to
Chene I | a web page (schedule and results)
2018-2019 NFC North Champions

September 9: Loss (23-24) e Data: [{"date": "September 9",
Tmfzyfiz "opponent": "Green Bay Packers",
eptember 25: win (16- _ . _

September 30: Win (4510 "home": false, "win": false,

October 14: Loss (28-31) "score": "23=-24"}, ... ]

October 21: Loss (31-38)

October 2: Win 2410 e Can use forEach to iterate through each
e game and build content

‘ N
November 22: Win (23-16) Or’ fOr — Of lOOD "
December 2: Loss (27-30) for (const game of data)

December 9: Win (15-6)

December 16: Win (24-17) ® N Ote bOO k

December 23: Win (14-9)

November 11: Win (34-22)

November 18: Win (25-20)

December 30: Win (24-10)
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Observable's HTML Templating

e Allows JavaScript expressions to be inlined in HTML (or SVG content)
e Use s{..}

e Example:

- [JavaScript] name = "Prof. Koop"
- [HTML] <p>Hello, my name is S${name}</p>
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Using Observable's HTML Templating

<div 1d="filrstSection">
<hl>Bears</hl><p>Chicago, IL</p>
</div>

<div 1d="secondSection">
<h2>2018-2019 NFC North Champions</h2>

</div>
<dliv 1d="finalSection">
S{scores.map((game) => html <p>${game.date}:

S{game.win ? "Win" : "Loss"} (${game.score})</p> )}
<img src=".Justin Fields...Jjpg" width="240"></img>
<p>What will happen this year?</p>
</div>

Notebook
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Creating SVG figures via Javascript

e SVG elements can be accessed and modified just like HTML elements
e Create a new SVG programmatically and add it into a page:

- var divElt = document.getElementById ("chart");
var svg = document.createElementNS (

"http://www.w3.0rg/2000/svg", "svg");
divElt.appendChild (svqg) ;

® YOU can assign attributes:

- svg.setAttribute ("height", 400);
svg.setAttribute ("width", ©00);
svgCircle.setAttribute("r", 50);
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Manipulating SVG via Javascript
e SV can be navigated just like the DOM

e Example:
function addEl1tToSVG(svg, name, attrs) {
var element = document.createBElementNS (
"http://www.w3.0rg/2000/svg", name);
1f (attrs === undefined) attrs = {};

for (var key 1n attrs) {
element.setAttribute (key, attrslkev]);

J
svg.appendChild (element) ;

J

mysvg = document.getElementById ("mysvg") ;

addE1tToSVG (mysvg, "rect", {"x": 50, "y": 50,
"width": 40, "height": 40,
"f111": "blue"});

e Notebook
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SVG Manipulation Example

e Draw a horizontal bar chart
- var a = |06, 2, o, 10, 7, 18, O, 17, 20, o];

* Steps”

D. Koop, CSCI 627/490, Fall 2024 Northern Illinois University =~ 20



SVG Manipulation Example

e Draw a horizontal bar chart
- var a = |06, 2, o, 10, 7, 18, O, 17, 20, o];

® Steps:
- Programmatically create SVG

- Create individual rectangle for each item
e Notebook
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...or Use lemplating

e Same with SVG as with HTML
e Notebook
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