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Transform your web
applications with reactive

functional programming

.

Brian Leathem @brianleathem



This 1s not.
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The plan

e Async JavaScript review
e Observables are what?
e Use cases and examples
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e Brian Leathem

e Software Engineer @ Red Hat

e \Works on developer tools and
frameworks
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Who are vou?
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e XHR

e Animations

e Timeout/Interval
e Fvent Listeners
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Asynchronous javascript:

R

function asyncTask(args, callback) {

callback()
}
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Anonymous function:
asyncTask(args, function() { ® simple

}) ® concise
e well-accepted pattern
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L i

Y0 IIIIWE | HEARDYOU LIKE

asyncTaskl(args, function() { IIWASGHIPT
asyncTask2(args, function() { . 7
asyncTaskl(args, function() { ' i '. k

> %)

SII | PUT I}ﬂllBM}I(S IN YOUR CALLBACK SO
YOU CAN CALLBACK WHILE Yllll CALLBACK

1)
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var resultl=false: result2=false;

asyncTaskl(function(){al=true; doAction()}
asyncTask2 (function(){a2=true; doAction()}

function doAction() {
if (al && a2) {

-
h
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Serial:
asyncTaskl.then(asyncTask2).then(function() {

}, function(err) {

1)

Parallel:
Promise.all(asyncTaskl, asyncTask?).then(...)
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-~ /_—
res = PR O ——
stocks stocks
(@ »> q.symbol == "FB') fillter(q => q.symbol == "FB')
(@ => g.quote) map(q =»> q.quote)
res.forfach(x = res.forkachix =
y = ¥ixj fAsync(x).then(...);
£ = gLy gAsync(y).then(...);

——————————————————————————————————————————

Synchronous Asynchronous

From: http://www.slideshare.net/stefanmayeri13/functional-reactive-programming-with-rxjs
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Think of an observable as a collection-in-time

Same functional tools apply
® forEach

® filter

® nmap
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[terating over an array

Imperative: Functional:

for (var 1=0; 1 < a.length; 1++) { a.forEach(function(item) {
item = al[1l];

} )
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See the Pen Collection | Iden by Brian Leathem
(@bleathem) on CodePen.
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See the Pen Observable by Brian Leathem (@bleathem) on
CodePen.
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Reactive Extensions for JavaScript

...Is a set of libraries to compose asynchronous and event-
based programs using observable collections and Array#extras
style composition in JavaScript
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® nmap

® reduce
® mergeAll
® reduce
® zip
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.map (function(x) {

return { I\/Iap each Shape
1d: Xx.1d
, color: “green into a green square
- Size: x.size
, .t : | | .
P oYPer SRR of the same size
1)
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See the Pen Operating on a Collection by Brian Leathem
(@bleathem) on CodePen.
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See the Pen Map an Observable by Brian Leathem
(@bleathem) on CodePen.
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.map(function(x) {

var y = .clone(x);
y.1d = y.1d + 80;
y.color = 'green’;

var z = .clone(X);
y.slze = y.size / 1.5;
Z.S1lze = z.slize / 1.5;

return [y, z];

})
.mergeAll();
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See the Pen Map a nested Collection by Brian Leathem
(@bleathem) on CodePen.
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See the Pen MergeAll a Collection by Brian Leathem
(@bleathem) on CodePen.
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See the Pen MergeAll an Observable by Brian Leathem
(@bleathem) on CodePen.
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flatMap IS @ shorthand for a map followed by d mergeAll .

. flatMap (function(x) {
var y = .clone(x);
yv.1id = y.1d + 80;
y.color = 'green’';
var z = .clone(x);
y.slze = y.size / 1.5;
Z.Slze = z.sl1lze / 1.5;

return [y, z];

1)
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var outputData = 1inputData
.reduce(function(acc, x) {
return {
1d: X.1d
color: 'green'
slze: acc.slze + X.Slze
type: 'square'’

}, {size: 0});
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See the Pen Reduce a Collection by Brian Leathem
(@bleathem) on CodePen.
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See the Pen Reduce an Observable by Brian Leathem
(@bleathem) on CodePen.
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var outputData = Rx.0Observable.zip(
1nputlData,

1nput2Data,

function(x1l, x2) {
return {

1d: x1.1d

, color: x1l.color

, Slze: X2.slze

, type: x2.type

s

})
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See the Pen Zip an Observable by Brian Leathem
(@bleathem) on CodePen.
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Observable in JavaScript proposal presented to TC-39 (JS
standards committee) today. Advanced to Stage 1 (Proposal).

https://t.co/sBuaza
2015

M7vR— Jafar Husain (@jhusain)
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Brute Force:

var source = Rx.0bservable.create(function (observer) {
observer.onNext(42)
observer.onCompleted() ;

return function () {
console.log('disposed’);
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Using the brute force approach:

Rx.0Observable.create(function(observer) {
var element = document.getElementById("box1l");
element.addEventListener("mousemove", function(event) {

observer.onNext(event):
}, false);

1)
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Using the fromEvent helper

var element = document.getElementById("box1");
Rx.0bservable. fromEvent(element, 'mousemove’'):
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Rx.0bservable. fromEvent(element, 'mousemove’')
.subscribe(
function(event) {
console. log(event);
)
function(error) {
console. log(error);

}

function() {

}
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Rx.0bservable. fromEvent(element, 'mousemove’')
.filter(function(event) {

return event.target.classList.contains('myClass’');

1)

.subscribe(...);
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See the Pen Event listener by Brian Leathem (@bleathem)
on CodePen.
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Define the Observables:

var
var
var
var

dragTarget = document.getElementById('dragTarget

T
T

T

OL
OL

OL

seup
semove
sedown

Rx.0bservable.fro
Rx.0bservable.fro
Rx.0bservable.fro

T
T

T

Even
Even

Even

)
t(dragTarget, 'mousel
t(document, ‘mousen
t(dragTarget, 'mousec
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Manipulate the Observables

var mousedrag = mousedown.flatMap(function (md) {
var startX = md.offsetX, startY = md.offsetY;
return mousemove.map(function (mm) {
mm.preventDefault () ;
return {
left: mm.clientX - startX,
top: mm.clientY - startyY
} .

}).,akeUntil(mouseup);

}) s

June 21-25, 2015 Boston, Massachusetts WNATION




Subscribe to Observables

var subscription = mousedrag.subscribe(function (pos) {
dragTarget.style.top = pos.top + 'px';

dragTarget.style.left = pos.left + 'px';

}),

June 21-25, 2015 Boston, Massachusetts WNATION




See the Pen Event listener by Brian Leathem (@bleathem)
on CodePen.
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e Hot Observable ~
o Ongoing; event stream doesn't stop

e Cold Observable
> No events until you subscribe
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{...1..... 2....3..4...5....}.take(3)
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Rx.0Observable. fromEvent($input, 'keyup')
.map (function (e) {
return e.target.value;
})
.filter(function (text) {
return text.length > 2;
})
.debounce (750 )
.distinctUntilChanged()
. flatMapLatest(searchWikipedia)
.subscribe(function (data) {

1K

June 21-25, 2015 Boston, Massachusetts WNATION




See the Pen Event listener by Brian Leathem (@bleathem)
on CodePen.
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e Ul built with Rx.js (and d3.js)
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http://www.flickr.com/photos/jdhancock/5845280258/
http://leslycorazon.wikispaces.com/file/detail/head-silhouette-with-question-mark.png/319199232

nttps://openclipart.org/detail/22519/crowd
https://openclipart.org/detail/202235/protester
http://www.slideshare.net/stefanmayeri13/functional-reactive-programming-with-rxjs
nttps://openclipart.org/detail/170672/weather-icon-not
https://openclipart.org/detail/17066 5/weather-icon-cold
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Quite simply:

Rx.Js allows us to complex asynchronous applications as a
composition of very simple functions
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o Nttp://reactive-extensions.github.io/learnrx/ "Learn Rx"

e Nttps://www.voutube.com/watch?v=FAZlsxcvkPs ---
"Async Javascript at Netflix"
® . . ) ... ... =-! ‘ — - 1-. .. =1

o Nhttp://twitter.com/brianleathem
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