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var current = 0;

// click shrics...
pluskEl.addEventListener('click', function(e) {
// current ZH&E/BELT...
current++;
// innerHTML %Z=8#9 %
counterEl.innerHTML = current;

1 D)5

minusEl.addEventListener('click’', function(e) {
current--;
counterEl.innerHTML = current;

D)



// click T 1/-1 DiindA kY —L4
var plus = getClickStream(pluskl).map(1);
var minus = getClickStream(minuskl).map(-1);

// 1/-1 DARNI)—LZDQEDIKNY—Y
var source = plus.merge(minus);

// ARNY—=LHSEHKS EREE(current) Z5tH
var current = source.scan(@, function(acc, v) {
return acc + Vv,

| D)

// current DZE% subscribe LT innerHTML %3
current.subscribe(function(v) {
counterEl.innerHTML = v;

D)
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» What is Reactive Programming?

» Reactive in Frontend JavaScript

 FRP with Reactive Extensions
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current = accumulate(merge(plus, minus))

var plus = getClickStream(pluskl).map(1);
var minus = getClickStream(minuskl).map(-1);
var source = plus.merge(minus);

var current = source.scan(®, function(acc, v) {
return acc + v,

| 9 )
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(D Actor Model

 Erlang Actor

« Akka(Scala) Actor

o W5 « DENRMIB AT LICEITZ3EFETIL
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2 Functional Reactive

« Haskell FRP Libraries

« Microsoft Reactive Extensions
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@) The Reactive Manifesto

o Reactive 7% Application O4FMH % AR Fo X E
e Responsive - ItE

e Resilient - FEE T4
o Elastic - E#M4E
« Message Driven - X vt — D Ei&)
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@ Reactive Streams

Actor & Reactive Extensions MDA Z 2 H' Reactive Streams
Node @ Stream (FUT 3 TS DFFIIERBE T £ 5

ref. 2014 akka-streams-tokyo-japanese

ref. FEFEEAX ) — LAV DIRAE{L 2 B89 "Reactive Streams”
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API o7 —A% 523> T HTML (2 )57 il

$.getIJSON("http://example.com/api', function(res) {
var html = '°';
res.list.forEach(function(item) {
html += '<li>" + item.title + "</11>'
3);
listEl.innerHTML = html;
3);
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buttonEl.addEventListener('click', function() {
targetEl.innerHTML = 'clicked!’';
}, false)
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bbView.listenTo(bbModel, 'change', function(model) {
view.render(model);

LD
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React with Flux &
Reactive 27 —& 711—
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Promise —f&, Async.js 8 & TH 1K BEL 28D 3
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Promise (Z&2FIERHHMLEE D iS4k

// single
promise.then(function(res) { andDo(res); });

// parallel and chailn
Promise
alLlC[

promiseFnl(), promiseFn2(), promiseFn3()

1D
.then(function(results) {

creturn promiseFn4(results);

1)
.then(function(result) { andDo(result); });
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Search: <input ng-model="query">
Sort by:

<select ng-model="ordenREop: >
<option value="name">Alphabetical</option>

<option value="age">Newest</option>
</select>

F 4 b

<ul class="phonesv
<l1 ng-repeat="phone in phones | filter:query |

orderBy:orderProp">
<span>{{phone.name}}</span>
<p>{{phone.snippet}}</p>
</ >

</ul>
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e Promise (73 & @ Flow Control)
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o B% L T FRP (Functional Reactive Programming)
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FRP @ GUI B3R FEH
Reactive Extensions

e B&L T Rx * Microsoft NET FEODEFN
e Haskell F@EIC#® B 7ctH? FRP & C# @ LINQ O F1#
e JavaScript DEER FRP 514 75 VI DR




Reactive Extensions V1) — XA

e ReactiveX/RxAndroid

e ReactiveCocoa/ReactiveCocoa
o Reactive-Extensions/RxJS
e neuecc/UniRx

e L\I'NH Reactive Extensions 1 > /N1 7 H
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Synchronous Asynchronus
Array Stream / Observable
Multiple(n) . .
(1, 2, 3].filter().map() Stream.filter().onValue()
| Object Promise
Single(1) (without Array) Promise. then()

k. 1; Lrue, 'fToo’

ref. Functional Reactive Prograi



Events as List

Click Click Click
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Error, Complete

Cllck Cllck Cllck
Error Complete

00 -0 4o}

Time Varying (%)




Single Value

Object: {foo: ‘bar’}
\ Complete
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Time Varying (B%)



From Array

Array: [1 2,3...]
Complete
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Time Varying (B %)



Async Value

Async
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/*

L E LT L eI +
*/
var plus = Rx.0Observable
.fromEvent(el, 'click').map(l);
var minus = Rx.0Observable

.fromEvent(el, 'click').map(-1);



/*

o T ------- +
o mmmmm e >
|

------ +--------

I click.map(-1) |

fmm e +

%7
var both = plus.merge(minus);



@type {Rx.Observable} curtValue

/*
I click.map(1) |
=== T ------- -
o ———- >Iscan(0 add)l--->
I S LT -
______ +—-—-—_-_
I click.map(-1) |
o mm—— e +
r/

var curtValue

both.scan(®, function(acc, v) {
return acc + v,

i DI



@type {Rx.Observer} htm|Set

/*
_____________ ot

4
var htmlSet = Rx.0Observer.create(function(v) {
element.innerHTML = v;

LD



var subscription

curtValue.subscribe(htmlSet);
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(Observable Instance Methods)

amb, and, asObservable, average, buffer, bufferWithCount, bufferWithTime, bufferWithTimeOrCount, catch |
catchError, combinelatest, concat, concatAll, concatMap, concatMapObserver, connect, includes, controlled,
count, debounce, debounceWithSelector, defaultifEmpty, delay, delayWithSelector, dematerialize, distinct,
distinctUntilChanged, do, doOnNext, doOnError, doOnCompleted, doWhile, elementAt, elementAtOrDefault, every,
expand, filter, finally | ensure, find, findIndex, first, firstOrDefault, flatMap, flatMapObserver, flatMapLatest, forkJoin,
groupBy, groupByUntil, groupJoin, ignoreElements, indexOf, isEmpty, join, jortSort, jortSortUntil, last,
lastOrDefault, let | letBind, manySelect, map, max, maxBy, merge, mergeAll, min, minBy, multicast, observeOn,
onErrorResumeNext, pairwise, partition, pausable, pausableBuffered, pluck, publish, publishLast, publishValue,
share, shareReplay, shareValue, refCount, reduce, repeat, replay, retry, retryWhen, sample, scan, select,
selectConcat, selectConcatObserver, selectMany, selectManyObserver, selectSwitch, sequenceEqual, single,
singleOrDefault, skip, skipLast, skipLastWithTime, skipUntil, skipUntilWithTime, skipWhile, some, startWith,
subscribe, subscribeOnNext, subscribeOnError, subscribeOnCompleted, subscribeOn, sum, switch | switchLatest,
switchMap, take, takeLast, takeLastBuffer, takeLastBufferWithTime, takeLastWithTime, takeUntil,
takeUntilWithTime, takeWhile, tap, tapOnNext, tapOnError, tapOnCompleted, throttleFirst, throttleWithTimeout,
timelnterval, timeout, timeoutWithSelector, timestamp, toArray, toMap, toSet, transduce, where, window,
windowWithCount, windowWithTime, windowWithTimeOrCount, withLatestFrom, zip

via. RxJS/observable.md at master - Reactive-Extensions/RxJS
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Rx.0Observable.of(1l, 2, 3)

.map(function(x) {
return x ¥ x;

)

.subscribe(function(value) {
console.log(value);

15
// =1
// => 4

// => 9



Filtering.Filter
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Rx.0Observable.range(l, 7)
.filter(function (x) {
return X % 2 === 0;
)
.subscribe(function(value) {
console.log(value);

});
// => 2
// => 4

// => 0



Combining.Merge




var a = Rx.0Observable
.fromEvent(el, "click').map('a');
var b = Rx.0Observable

.fromEvent(el, "click').map('b");

a.merge(b).subscribe(function(value) {
console.log('From merged: ' + value);

| D)k

// => From merged a
// => From merged b
// => From merged b



Transtorming.FlatMap

FlatMap { O --p —<><>|9}
* :




Rx.0Observable.of(l, 2, 3)
.flatMap(function (x) {
return Rx.Observable.of(x, x*x);
)
.subscribe(function(value) {
console.log(value);

DK
// => 1
// => 1
[/ => 2
// => 4
// => 3
// => 9



ErrorHandling.Catch

Catch(%)
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Rx.0Observable.of(1l, 2, 3)
.map(function (x) {
1f (X === 2) throw new Error();
return X;
})
.catch(function (e) {
return Rx.Observable
.return(e instanceof Error);
3)
.subscribe(function(value) {
console.log(value);

1)

// => 1
// => true



Rx.0Observable.of(1l, 2, 3)

.map(function (x) {
1f (X === 2) throw new Error();
return X,

3)

.onErrorResumeNext(Rx.0Observable.of(4, 5, 6))

.subscribe(function(value) {
console.log(value);

)
// => 1
// => 4
// => 5
// => 0
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Demo 1 (RxJS)

Canvas Ic RS v JIRE TR Z BB 9 5



RxJS TUVZ1hLUTHAD

Draw Canvas (VanillaJS)

!/
Draw Canvas (RxJS)



Demo 2 (React + Bacon.js)

React¥ Bacon.jsz#lAEHHE THERUIZE> THS



Sample

Submit

0/140
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ahomu/demo-react-bacon

https://github.com/ahomu/demo-react-bacon
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Built with React,RxJS |Souro

. Is San Francisco losing its soul? (2014) (www.theguardian.com)

15 points by edward 41 minutes ago| 4 comments

Magic (www.getmagicnow.com)
1001 points by wittyphrasehere 15 hours ago| 110 comments

Money Doesn’t Buy Happiness, but Time Just Might Do It (nautil.us)

28 points by dnetesn 1 hours ago| 5 comments

The Quantum Mechanics of Fate (nautil.us)
14 points by jeremynixon 1 hours ago| 2 comments

The Dangers of the "Google Analytics-Powered Startup” (simontorring.com)
29 points by redredredred 2 hours ago| S comments

How an American sergeant’s journey through Russia inspired historical fiction
(theamericanscholar.org)
8 points by benbreen 58 minutes ago| 0 comments

S Lesser Used HTML Elements (mattsparks.com)

4 points by kazak 14 minutes ago| 1 comments

Internet of Crappy Things (blog.kaspersky.com)
149 points by kalleboo 10 hours ago| 15 comments

The Common Cure for Heroin Addiction Is Also 2 Magnet for Police Harassment
(www.buzzfeed.com)
41 points by Petiver 1 hours ago| 7 comments

Tell HN: Groff needs your help ()
30 points by cogburmnd02 8 hours ago| 6 comments

Segment is hiring engineers to revamp our infrastructure (segment.com)

1 noints hv calvinfo 43 minutes aon! 0N comments

A1 FEENBL B2V R AAZ click LTHSHRIEL TR



ahomu/hn-react-rxjs

https://github.com/ahomu/hn-react-rxjs
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Conclusion
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e Functional Reactive Programming and Bacon.js

e Functional Reactive Programming with Bacon.|s
e Bacon.js examples on CodePen
e FAQ - baconjs/bacon.js Wiki

e Bacon.js blog
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Talkie.js

ahomu/Talkie - github.com
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