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Y10 He TaK ¢ coobiITUaAMMU?

KaK UX 00 beaNHATDL?

Kak X OUNbTpoBaTb?

KaK cobupaTtb JaHHble OT pa3HbIX COObITUM?
M HE COUTU C YyMa OT aCUHXPOHHOCTM

He cTpouTb Mupamuabl O6paTHbIX BbI30BOB?
... (ewe NnpuMepHo 42 nNyHKTA)



O, y*kacHbiu callback!

S('#some-element' ) .animate ({ width: 100, height: 50 }, {
duration: 300,

complete: function () {
// Step 2:
S('"#another-element' ) .fadeOut (300, function () {
// Step 3:
setTimeout ( function () {
// Step 4:
$S.ajax({ url: 'http://google.com' })
.done ( function () {
// Step 5:
setTimeout ( function () {
// Step 6:
$( '"#third-element') .remove () ;
Y, 250);

b}, 300);


http://google.com

O, y*kacHbiu callback!

stepl (function (valuel) {
step2 (valuel, function (value2) {
step3 (value2, function (value3) {
stepd (value3d, function (valued) {
// Do something with value4



O, y*kacHbiu callback!

stepl (function (valuel) {
stepZ (valuel, function (value2) {
step3 (value?2, function (value3) {

i1f (value2 === 4) return null
step4 (value3, function (valued) {
i1f (value2 > wvalue3) work|()



BapnaHTbl pewieHnAa: Promise

new Promise ((resolve, reject) => {})
.then (step?2)
.then (step3)
.then (step4)
.then (valued4d => alert (valued))

.catch(error => console.warn (error));
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BoaMoxxHoCcTH Promise

Promise
Promise
Promilise

Promise.

Promise
Promise

.all ()
.prototype.catch ()
.prototype.then ()
race ()

.reject ()
.resolve ()
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BoaMoxxHoCcTH Promise

Promise.all ()

Promise.race ()
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Reactive Extensions for JS

...is a library to compose asynchronous and
event-based programs using observable
collections and LINQ-style query operators.
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LINQ - Language-INtegrated Query s

string searchTerm = "data";
string[] source = text.Split(...);

var matchQuery = from word in source
where word.ToLowerInvariant() == searchTerm.ToLowerInvariant()

select word:

int wordCount = matchQuery.Count();



PeakTUBHble paclUuMpeHunA

...OMO6IMOTEKA ANA CO34aHUA aCMHXPOHHbIX U
OCHOBAHHbIX Ha COObITUAX NpOrpamMm
MCNONb3yA Habtogaemble Konnekumn n LINQ
oneparTopbl.
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PeakTBHOE nporpaMMmMpoBaHue L

- NapagMrma, opMeHTMpPoOBaHHaA Ha MOTOKMU AAHHbIX M
pacrnpocTpaHeHue U3MEHEHMM.
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JNErKoO BbilpaxXaTb CTaTU4HECKHNE U AUHAMUYECKUNE TTOTOKU
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dBTOMAaTHUYECKH PaCnpoCTpaHATb MUSMEHEHNA CKBO3b
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http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%B4%D0%B8%D0%B3%D0%BC%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F

PeakTBHOE nporpaMMmMpoBaHue 1

- napagmMrma NOTOKM AAHHbIX
JIETKO NOTOKM
JIaHHbIX

dBTOMaTHU4YEeCKH



http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%B4%D0%B8%D0%B3%D0%BC%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F

C

Reactive Extensions

an APl for asynchronous programming
with observable streams
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Design Patterns

Elements of Reusable
Object-Oriented.Software
Erich Gamma® —
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The Reactive Manifesto

http://www.reactivemanifesto.org/



PeakmusHOCMb KaXAblU A€Hb

Excel

B3 - F | =B1-B2/100*B1

A

1 3apnnaTa

2 MNopoxogHbii
3 \Ynctbimn

B c

| SOOOIpyﬁneﬁ
13 %

4350

=B1-B2/100*B1




BTopou npumep XU3HEHHOU peakmusHoOCMmuU: *

® MNuwy HagomHyio paboTy -
HE rpuOLl. 8 916070448 =

Nwem paboTy:

3BOHUTDb

063BaHMBAaTb BaKaHCUM .@
He peakmusHo

PDAa3MECTUTb pe3tomMe

¥/J1aTb 3BOHKOB
PeakmusHoO

A
S )1?4’



CocTtaB RxJS:

e 0O0BEKTbI A/19 nNpeAcTaB/IeHUA aCUHXPOHHbIX
NOTOKOB AaHHbIX

e onepartopbl 414 co34aHMA, DPUAbTPALUM U
yrpaB/IEHUA NOJOOHLIMM OO BbEKTAMU U
JAaHHbIMM BHYTPU HUX

e HEMHOro mMaauu
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OcHoBa naeonormu

Habnoaatenb Habntogaemoe (MOTOK)
Observer Observable

nognuceiBaeTcs (subscribe) =
< npucbinaet coobueHna (onNext)

26



Observable sequence

x.onNext(80)
O—O—O— O ——+—
x.onComplete()
O @—@

merge

z = x.merge(y) unn z = Rx.Observable.merge(Xx, y)

27



Ucnonb3yem npuBbivHble PYHKLUMMU

Array

concat
every
filter
map
reduce
some

- query ___

forEach |

Observable

" e concat

all

where
select
aggregate
any

subscribe
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HoBbIM UCTOYHMK coObITUM - click

const input = document.getElementById('input"');
const source = Rx.Observable.fromEvent(input, 'click');
const subscription = source.subscribe(

X => console.log('Next: Clicked!"), // .onNext()

err => console.log('Error: ', err) // .onError()

() => console.log('Completed') // .onComplete()
K
input.trigger('click"');
// => Next: Clicked! °
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HoBbIM UCTOYHUK COBBLITUM - Promise

const promise = Promise.reject(new Error('reason'));
const source = Rx.Observable.fromPromise(promise);

const subscription = source.subscribe(

X => console.log('Next msg') // .onNext()
err => console.log('Error: %s', err) // .onError()
() => console.log('Completed"') // .onComplete()

)5

>—

30



HoBbIM UCTOYHUK COBBLITUM - Promise

// Create a promise which resolves 42
var promise = Promise.resolve(42)
var source = Rx.Observable.fromPromise(promise);
const subscription = source.subscribe(
X => console.log('Next msg') // .onNext()
err => console.log('Error: %s', err) // .onError()
() => console.log('Completed"’) // .onComplete()
E
// => Next: 42
// => Completed OI
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NoppepKa poAHbIX cobbiTMM jQuery =
bind - bindAsObservable

delegate - delegateAsObservable
live - liveAsObservable
on - onAsObservable

S.Deferred.toObservable / Rx.Observable.toDeferred


http://api.jquery.com/bind/
http://api.jquery.com/bind/
http://api.jquery.com/delegate/
http://api.jquery.com/delegate/
http://api.jquery.com/live/
http://api.jquery.com/live/
http://api.jquery.com/on/
http://api.jquery.com/on/

MbILWb 1 KNaBMaTypa

change - changeAsObservable

click - clickAsObservable

dblclick - dblclickAsObservable
focus - focusAsObservable
focusin - focusinAsObservable
focusout - focusoutAsObservable
hover - hoverAsObservable
keydown - keydownAsObservable
keypress - keypressAsObservable
keyup - keyupAsObservable

load - loadAsObservable

mousedown -
mouseenter -
mouseleave -
mousemove -

mousedownAsObservable
mouseenterAsObservable
mouseleaveAsObservable
mousemoveAsObservable

mouseout - mouseoutAsObservable

mouseenter -
mouseleave -
mousemove -

mouseenterAsObservable
mouseleaveAsObservable
mousemoveAsObservable

mouseout - mouseoutAsObservable

33


http://api.jquery.com/change/
http://api.jquery.com/change/
http://api.jquery.com/click/
http://api.jquery.com/click/
http://api.jquery.com/dblclick/
http://api.jquery.com/dblclick/
http://api.jquery.com/focus/
http://api.jquery.com/focus/
http://api.jquery.com/focusin/
http://api.jquery.com/focusin/
http://api.jquery.com/focusout/
http://api.jquery.com/focusout/
http://api.jquery.com/hover/
http://api.jquery.com/hover/
http://api.jquery.com/keydown/
http://api.jquery.com/keydown/
http://api.jquery.com/keypress/
http://api.jquery.com/keypress/
http://api.jquery.com/keyup/
http://api.jquery.com/keyup/
http://api.jquery.com/load/
http://api.jquery.com/load/
http://api.jquery.com/mousedown/
http://api.jquery.com/mousedown/
http://api.jquery.com/mouseenter/
http://api.jquery.com/mouseenter/
http://api.jquery.com/mouseleave/
http://api.jquery.com/mouseleave/
http://api.jquery.com/mousemove/
http://api.jquery.com/mousemove/
http://api.jquery.com/mouseout/
http://api.jquery.com/mouseout/
http://api.jquery.com/mouseenter/
http://api.jquery.com/mouseenter/
http://api.jquery.com/mouseleave/
http://api.jquery.com/mouseleave/
http://api.jquery.com/mousemove/
http://api.jquery.com/mousemove/
http://api.jquery.com/mouseout/
http://api.jquery.com/mouseout/

S.ajax M aHMMauMA

ajax - ajaxAsObservable

get - getAsObservable

getJSON - getJSONAsObservable
getScript - getScriptAsObservable
post - postAsObservable

34

animate - animateAsObservable
fadeln - fadelnAsObservable

fadeOut - fadeOutAsObservable
fadeTo - fadeToAsObservable
fadeToggle - fadeToggleAsObservable
hide - hideAsObservable

show - showAsObservable

slideDown - slideDownAsObservable
slideToggle - slideToggleAsObservable
slideUp - slideUpAsQObservable


http://api.jquery.com/jQuery.ajax/
http://api.jquery.com/jQuery.ajax/
http://api.jquery.com/jQuery.get/
http://api.jquery.com/jQuery.get/
http://api.jquery.com/jQuery.getJSON/
http://api.jquery.com/jQuery.getJSON/
http://api.jquery.com/jQuery.getScript/
http://api.jquery.com/jQuery.getScript/
http://api.jquery.com/jQuery.post/
http://api.jquery.com/jQuery.post/
http://api.jquery.com/animate/
http://api.jquery.com/animate/
http://api.jquery.com/fadeIn/
http://api.jquery.com/fadeIn/
http://api.jquery.com/fadeOut/
http://api.jquery.com/fadeOut/
http://api.jquery.com/fadeTo/
http://api.jquery.com/fadeTo/
http://api.jquery.com/fadeToggle/
http://api.jquery.com/fadeToggle/
http://api.jquery.com/hide/
http://api.jquery.com/hide/
http://api.jquery.com/show/
http://api.jquery.com/show/
http://api.jquery.com/slideDown/
http://api.jquery.com/slideDown/
http://api.jquery.com/slideToggle/
http://api.jquery.com/slideToggle/
http://api.jquery.com/slideUp/
http://api.jquery.com/slideUp/

CocTtaB RxJS:

e oneparopbl 4/19 Co34aHUA, PUNbTpaUmU U
yrpaB/IEHUA NOJOOHLIMM OO BbEKTAMU U
JaHHbIMU BHYTPU HUX
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OnepaTtopbl 06 begUHEHUA

Amb

Merge

Concat
CombinelLatest
Z1p

Repeat



Onepatop o6bveamHeHna - combinelLatest ~

® © e—0©O—0+—

O—6C0—0—@ —>

combinelLatest((x, ¥y) =2 " % x ¢ ¥)

o000 00 0 —




OnepaTtop o6begmHeHnA - sample

O——O—@—

®
5
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OnepaTopbl 06beAUHEHUA - Zip

— 9@

©
®
©

® ® © ©
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YcnoBHbIUM onepaTtop - amb

©
©
©

40
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OnepaTopbl punabTpaLmMn U BbibOpa

where (filter)

take / takeUntil / takeWhile
skip / skipUntill / skipWhile
select (map) / selectMany



OunbTpauma u Bblbop - filter/where =




OnepaTtopbl Ana arperauymMm gaHHbIX

scan
count

min

max

groupBy

distinct / distinctUntilChanged
throttle



OnepaTopbl ANA AaHHbIX - pausable

O—O—O—O—O—O——O—O——+

pausable

©
&)

O—0© —>




pausableBuffered

06006 O—0LE®
&
pausableBuffered

@—© ©, @000 00

46



distinct 7
Y V V V V VY
| distinct

v Y Y VvV y
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dlstmctUntllChanged ®

| distinctUntilChanged
Y vV Y VYV y
—>




Onepatopsbl - over 9000

aggregate

all

amb

and

any

asObservable
average

buffer
bufferWithCount
bufferWithTime
bufferWithTimeOrCount
case | switchCase
catch | catchException
catch | catchException
combinelLatest
concat

connect

contains

count

create
createWithDisposable
defaultlfEmpty

defer

delay
delayWithSelector
dematerialize
distinct
distinctUntilChanged
do | doAction
doWhile

elementAt
elementAtOrDefault
empty

every
expand

filter

finally | finallyAction
find

findIndex

first

firstOrDefault
flatMap
flatMapLatest

for | forln

forkJoin

fromArray

generate
generateWithAbsoluteTime
generateWithRelativeTime
groupBy
groupByUntil
groupJoin

if | ifThen
ignoreElements
interval

isEmpty

join

last

lastOrDefault
manySelect

map

max

maxBy

merge
mergeObservable
min

minBy

multicast

never

observeOn
onErrorResumeNext
onErrorResumeNext
pluck

publish
publishLast
publishValue
range

reduce

refCount

repeat

repeat

replay

retry

return | returnValue
sample

scan

select

selectMany
selectSwitch
single
singleOrDefault
skip

skipLast
skipLastWithTime
skipUntil
skipWhile

some

start

startWith

49

subscribe

subscribeOn

sum

switch | switchLatest
take

takelast
takeLastBuffer
takeLastBufferWithTime
takeLastWithTime
takeUntil

takeWhile

throttle
throttleWithSelector
throw | throwException
timelnterval

timeout
timeoutWithSelector
timer

timestamp

toArray

toAsync

using

when

where

while | whileDo
window
windowWithCount
windowWithTime
windowWithTimeOrCount

zip



A3bIKM ¢ oMo nmorekamm RX

node.js

. Java

Ruby

Python

ObjectiveC

C++

RxKotlin
https://github.com/Reactive-Extensions

CONOUT DN WN —

50


https://github.com/Reactive-Extensions
https://github.com/Reactive-Extensions

/leMo

3aKpenmM NolyYeHHbIE 3HAHMS
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BpeaHble coBeThl Z

O/IHOPa30Bble NMOTOKM

NOTOKU-CUPOTHI (“subscribe? He, He cibiwan’)
npeBpaLwaemM BCe CoObITUA B NOTOKMU, BCe!
o0LMe Ha3BaHMA NOTOKOB (dataStream)
CBOM onepaTtopbl He YMTaa JOKYMEHTALMIO




[Tonie3Hble coBeTbl

NPpOCTble JAaHHblE B COOOLLEHMNAX
roBopslme Ha3BaHUA A9 NOTOKOB
MCNONIb3yEeM CTaTUYECKUE METObI
NPOMEKYTOYHbIE MOTOKM
(PYHKLUMOHA/IbHbIM NOAXOA




[lone3Hble coBeTbl
NPpOCTble JAaHHblE B COOOLLEHMAX

Rx.0Observable.fromEvent(input, 'click')

.map(isClickInside) // Boolean vs MouseEvent

.where(flag => flag)
.subscribe(sideEffect)

function isClickInside(ev) { returx ev.offsetX > 0 }
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[Tonie3Hble coBeTbl

MCNOJIb3yeM CTaTUYECKME MeTOobl:
Zip, merge, combine

const threeStreams = stream
.merge(stream2)
.merge(stream3)

const threeStreams = Rx.Observable.merge(

stream1, stream2, stream3

55



[Tonie3Hble coBeTbl

MPOMEXKYTOYHbIE NMOTOKM

var streamPanelContentlLoaded = clickButtonObservable
.doAction(togglePanelloading)
.select(loadPanelContent)
.switchLatest()
.doAction(togglePanelloading)

function togglePanelloading(bookingModel) {
$('#' + bookingModel.getId()).toggleClass('loading")

}

56



[Tone3Hble coBeTbl

NMPOMEKYTOYHbIE NMOTOKU
var streamPanelContentLoaded =

streamPanelContentlLoaded
.combinelLatest(userBalanceUpdateStream, _.merge)
.subscribe(panelContentlLoaded) //render schedule + balance

var streamCruiseSelection = streamPanelContentLoaded
.selectProperty('bookingModel")
.where(bookingModel => bookingModel.isCruise)

57



[lone3Hble coBeTbl 58
cBoun onepatopsbl .log() un selectAlways()

Rx.0Observable.prototype.log = function(message) {
this.subscribe(x => console.log(message, X))
return this
}
Rx.0bservable.prototype.selectAlways = function(value) {
return this.select(function() { return value })

}
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[lone3Hble coBeTbl
cBoun onepatopsbl .log() un .selectAlways()

var piterIsSunToday = loadClick
.select(gismeteoAjaxStream("Piter")).switch()

.select(w => lw.clouds)

loadClick
.selectAlways(true)// .select(() => true)

.log("clicked") // tap(() => console.log("clicked"))
.subscribe(toggleSun)



He noHpaBunca RxJS?
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Bacon)S E ‘_‘

var up = $('#up’) —
.asEventStream('click’) 0

var down = $('#down") +
.asEventStream('click’)

var counter = up.map(1)
.merge(down.map(-1))

.scan(0, (x,y) =>x+Yy)

counter.assign($('#counter'), 'text’)

KefirJsS i "

var up = Kefir.fromEvents(
$('#up'), ‘click")

var down = Kefir.fromEvents(
$('#down), 'click’)

var counter = up.map(() => 1)
.merge(down.map(() => -1))
.scan(0, (x,y) =>x+Yy)

counter.onValue(
value => $('#counter').val(value)

)



He TopTt? Elm! 6

main = beginnerProgram { model = 0, view = view, update = update }

view model =
div []
[ button [ onClick Decrement] [ text "-" ]
, div [] [ text (toString model) ] | ) ‘
, button [ onClick Increment] [ text "+"

] 0
type Msg = Increment | Decrement T

update msg model =
case msg of
Increment -> model + 1
Decrement -> model - 1



JiuTepaTtypa:

1.
2
3.
4.
5
6
7
8

9.
10.
11.
12.

13.

http://reactivex.io/documentation/observable.html

https://xgrommx.github.io/rx-book/
egghead.io/series/introduction-to-reactive-programming

https://habrahabr.ru/company/jugru/blog/ 302284/
http://www.introtorx.com/Content/v1.0.10621.0/00 Foreword.html

https://github.com/Reactive-Extensions

http://bloqs.microsoft.co.il/blogs/bnava/archivelzo1 0/02/25/rx-for-beginners-toc.aspx

http://www.slideshare.net/mattpodwysocki/cascadiajs-dont-cross-the-streams
http://www.slideshare.net/panesofglass/rx-workshop
http://www.infog.com/reactive-extensions/
http://mywebbasedcomputer.com/users/johngslater/tech/rx/bubbleDiagrams.html
https://github.com/Netflix/RxJava/wiki/Observable-Utility-Operators

Matthew Podwysocki



http://reactivex.io/documentation/observable.html
http://reactivex.io/documentation/observable.html
http://reactivex.io/documentation/observable.html
http://reactivex.io/documentation/observable.html
https://xgrommx.github.io/rx-book/
https://xgrommx.github.io/rx-book/
https://egghead.io/series/introduction-to-reactive-programming
https://egghead.io/series/introduction-to-reactive-programming
https://habrahabr.ru/company/jugru/blog/302284/
https://habrahabr.ru/company/jugru/blog/302284/
http://www.introtorx.com/Content/v1.0.10621.0/00_Foreword.html
http://www.introtorx.com/Content/v1.0.10621.0/00_Foreword.html
https://github.com/Reactive-Extensions
https://github.com/Reactive-Extensions
http://blogs.microsoft.co.il/blogs/bnaya/archive/2010/02/25/rx-for-beginners-toc.aspx
http://blogs.microsoft.co.il/blogs/bnaya/archive/2010/02/25/rx-for-beginners-toc.aspx
http://blogs.microsoft.co.il/blogs/bnaya/archive/2010/02/25/rx-for-beginners-toc.aspx
http://blogs.microsoft.co.il/blogs/bnaya/archive/2010/02/25/rx-for-beginners-toc.aspx
http://www.slideshare.net/mattpodwysocki/cascadiajs-dont-cross-the-streams
http://www.slideshare.net/mattpodwysocki/cascadiajs-dont-cross-the-streams
http://www.slideshare.net/panesofglass/rx-workshop
http://www.slideshare.net/panesofglass/rx-workshop
http://www.infoq.com/reactive-extensions/
http://www.infoq.com/reactive-extensions/
http://mywebbasedcomputer.com/users/johngslater/tech/rx/bubbleDiagrams.html
http://mywebbasedcomputer.com/users/johngslater/tech/rx/bubbleDiagrams.html
https://github.com/Netflix/RxJava/wiki/Observable-Utility-Operators
https://github.com/Netflix/RxJava/wiki/Observable-Utility-Operators
http://codebetter.com/matthewpodwysocki/author/matthewpodwysocki/
http://codebetter.com/matthewpodwysocki/author/matthewpodwysocki/

MoM nepBbIUM peaKTUB

Rx.Observable.from

Rx.Observable
from(document.querySelectorAll('a"))
.where(el => el.innerText.indexOf('ok"))
.subscribe(el => el.className ='ok")
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Cnacmbo! Bonpochoi?

Bukmop Pycakosu4 u3z MuHcka, benapyceh
nemiga@gmail.com
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