ECMAScript — accembnep éyayuwero,
63KeHA, GpOHTEHA U BCe-BCe-BcCe

(06 aBosroumm n puyax JavaScript)

ES6

Butanunu @ununnos, CUSTIS
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O cBOMX NpeAnoYTEeHUAX CUSTIS

«/ maBHO Bbl 3aHMMaeTecb NporpaMmMmU3MomM?»

e HaumHan netB 11 ¢ C/C++ (Turbo C / C++Builder)

e [loToM OTKpbIN ANns cebsa Linux, cBO6OAHbIN COPT...
r/1aBHOE YNTaTb JIOTU ;)

e _LAMP (Perl/PHP), HTML 1 JS

e Tenepb nonobun cepeepHbin JS (nodejs)
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O yem poknaa? CUSTIS

o [loyemy JS?

® licTtopua JavaScript

e (0630p A3bIKa, MPOU3BOANTENIBHOCTb
e (0630p BbIAYMOK

(bpenMBOPKYK, CUCTEMbBI COOPKU U T.1M)

® HeMHOro aemMo
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Yrto Takoe JS? CUSTIS
JavaseriptECMASCcript

e Ot Java ToJ/IbKO YacTb Ha3BaHUA

e CkpuntoTa! (ANHaMNYECKUI A3bIK)

e O6bekT/Maccu/ckansp (JSON)

e [lpoTOTWNbI, 3aMbIKaHWSA, KONIG3KU, HET MHOFOMOTOYHOCTH
e ES — a3bIK. A ell€ ecTb okpy>xeHne (DOM, BOM)

e Kyya HoBbIx duny (ES2015-2016-2017)

e bpaysepHbit — Chrome (V8), Firefox (SpiderMonkey) un paxe IE
(ChakraCore)

e CepBepHbin — node.js (V8)
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CkpunToTa vs Tunu3auusa CU STI S

SCRIPT KIDDIES

Nothing says amateur like having only an "anonymous" proxy server between you
and a Vice Presidential candidate and federal law enforcement
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Xonueap!!! CUSTIS’

® |llyTKMN B CTOPOHY: TeMa cepbe3Hasd

e [lonynAaApHbIX AMHAMUYECKUX A3bIKOB MHOIO
MOXKHO MbITaTbCS1 3TO OTPULAaTb, HO TaKu Y40OHO

e Crartuyeckue... xae oHn? Java? (C# He B CYET, BUHAA)

o Komnununpyemble HoBble ecTb: D, Rust, Go, Vala, Swift
HO KTO Ha HUX NMULLIeT-TO?
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Bce XxoTAT ogHOro CUSTIS'

e Tunusaumsa — He HEOOXOAMMOCTb, KaK paHblle, a NMMllb OANH U3
CMoCco60B NMPoBeEpPKMU

YTO eLle MOXXHO NPOBEPATbH?

Rust: borrow checker
OYHKLUMOHanbLMHa: «purity» checker
Java: checked exceptions

e [lpu aTom
auto y>xe paxxe B C++
Tann4dekep (4acTn4YHO) yxe aaxe B PHP (+ Hack)
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[poBepku — xopoLuo, HO CU S_rl S@,

| lapanoiis

VIHoraa mMbl rnpeyBerindnBaem
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Mouemy JS? CUSTIS

e HeuntpanbHbin C-noA06HbIM CUHTAKCUC

® bbicTpbin! (Kak BblUMCNTENBHO, Tak 1 ans 1/0)
Cob6bITUNHAasA MalunHa node.js — He nycTton 3BykK! (1M

COeMHEHNIN Ha O4HOM CepBepe)

e Bceraa Hy)XeH B bpay3epax (a Beb HbiHYe aaxe 10)
e MoulHoe coobLecTBO U pa3BUTUE
e Y06HbIN NAaKeTHbIM MEHeIKEP NpMm

e EcTb Tannyekepsnl: TypeScript, Flow, Dart...

ECMAScript u BCce-BCe-Bce



CUSTIS’

CuHTakcuc

CpaBHUTENbHbIN aHaNN3



Perl CUSTIS®

sub skip attrs

($tag, $attrs) = @_;
$tag = lc $tag;
return "<$tag>" $tag =~ m!'”*/!so;
($enclosed) = $attrs =~ m!/$!so ?» ' /'
$attrs = { $attrs =~ /([*\s=]+)=(["\s=\"\" ]+/\ [ANTTENT N [AN]*N ) /gso b

$new = {};
(gw(name id class style title))
$new->{$ } = $attrs->{$ } $attrs->{$_};

%l = (a => 'href', blockquote => 'cite', q => 'cite');
($attrs->{$1{$tag}} && $attrs->{$1{$tag}} !~ /~[\"\']?javascript/iso)

$new->{$1{$tag}} = $attrs->{$1{$tag}};
return "<$tag".join("", map { " $ =".$new->{$ } } keys %$new).$enclosed.">";

e (CneuycumBoOsibl 3axXxBaTUNN MUP

e PenyTtauusa «write-only», paaButme ymepno
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PHP

$isExact = [];

([ 'line" => '1', 'cfo' => 'cc' | $k => $t)
{

(lisset($specified[$k.' id']) &&
lisset($specified[$k.' id exact']) &&

lisset($groups[$k]) &_& !isset($groups[$k.' all']))

$isExact[] = "$posAlias.${k} id IS NULL";

($lastgrp == $k.'all")
$isExact[] = "$posAlias.${k} id=%$t.id";

([ 'party', 'account', 'paytype' ] $k)
(lisset($specified[$k."' id']) && !isset($groups|[$k]))

$isExact[] = "$posAlias.${k} id IS NULL";
implode(' AND ', $isExact) ?: "1=1';

e Y10 3a $$8SS?

e PenyTtauua r**Hokopa
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Python CUSTIS’

class FileCache:
def init (self, dir):
self.dir = dir
if not os.path.isdir(dir):
os.mkdir(dir)
def fn(self, key):
key = re.sub('([”a-zA-Z0-9 \-]+)', lambda x:
binascii.hexlify(x.group(1l)), key)
return self.dir+'/'+key
def clean(self):
t = time.time()
for fn in os.listdir(self.dir):
if t > os.stat(self.dir+'/'+fn).st mtime:
os.unlink(self.dir+"'/"+fn)

e [Ipobenbl MeHAKT cMbicn?!
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Ruby cCuUsTIS®

module Gitlab
class SearchResults
attr_reader :current_user, :query

def objects(scope, page = nil)
case scope
when 'projects’
projects.page(page).per(per_page)
when 'issues'
issues.page(page).per(per_page)
when 'merge requests’
merge_requests.page(page).per(per_page)
when 'milestones’
milestones.page(page).per(per_page)
else
Kaminari.paginate_array([]).page(page).per(per_page)
end
end

e projects — nepemeHHan? duream. Meto 6e3 apryMeHTOB.)

® YeM OH yylle XOoTA 6bl MMTOHA?

ECMAScript u BCce-BCe-Bce



Go CUSTIS®

func TestChannelStoreSave(t *testing.T) {
Setup()

teamId := model.NewId()

0ol := model.Channel{}

ol.TeamId = teamld

ol.DisplayName = "Name"

ol.Name = "a" + model.NewId() + "b"
0ol.Type = model.CHANNEL_ OPEN

err := (<-store.Channel().Save(&ol)).Err; err != nil {
t.Fatal("couldn't save item", err)
}
err := (<-store.Channel().Save(&ol)).Err; err == nil {
t.Fatal("shouldn't be able to update from save")
}

e Yto 3acCMalIUKK := <- & *? e Mom CKOBOYKKU?
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Erlang

ig _handler(From, To,

#iq{type=set, lang = Lang,

sub_el = #xmlel{name =
?DEBUG("carbons IQ received: ~p",
{U, S, R} = jid:tolower(From),
Result = case Operation of
<<"enable">>->

Operation} = SubEl} = IQ, CC)->
[IQ]),

?INFO_MSG("carbons enabled for user ~s@~s/~s", [U,S,R]),

enable(S,U,R,CC);

<<"disable">>->
?INFO_MSG("carbons disabled for user ~s@~s/~s", [U,S,R]),
disable(S, U, R)

end,

case Result of

ok ->

?DEBUG("carbons IQ result: ok",

[1),
I0#ig{type=result, sub el=[]};
{error, Error} ->

?ERROR_MSG("Error enabling / disabling carbons: ~p"
Txt = <<"Database failure">>,

, [Result]),
IQ#iq{type=error,sub_el = [SubEl, ?ERRT_INTERNAL_SERVER_ERROR(Lang,
end;
e On-on-om...
[

CneuunduyeH. KnaccoB HeT, ecTb npoueccbl. Ho ceTesoi, aa!
ECMAScript u BCce-BCe-Bce
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OCaml 0_0

r||c¥|g®

let log client_info c sock =
let buf = Buffer.create 100 in
let date = BasicSocket.date of _int (last time ()) in
Printf.bprintf buf "%-12s(%d):%d -> %-30s[%-14s %-20s] connected for %5d secs %-10s bw %5d/%-5d %-6s %2d/%-2d reqs "
(Date.simple date)
(nb_sockets ())
(client_num c)
(
let s = c.client_name in
let len = String.length s in
if len > 30 then String.sub s 0 30 else s)

(brand_to_string c.client _brand)
(match c.client_kind with Indirect_address _ | Invalid_address _ -> "LowID"
| Direct_address (ip,port) -> Printf.sprintf "%s:%d"
(Ip.to_string ip) port)
(last_time () - c.client_connect_time)
(if c.client_rank > © then
Printf.sprintf "rank %d" c.client_rank
else "")
(nwritten sock) (nread sock)
(if c.client_banned then "banned" else "")
c.client_requests_received
c.client requests_sent

® «BpOAE YTO-TO pEBHEE»
e [10JIA321M!

ECMAScript u BCce-BCe-Bce



Lua

Encoder.put(self, chunk
self.buffersize
coroutine.yield(chunk

self.buffer chunk self.buffersize
written
fbuffer self.buffersize self.buffer

coroutine.yield(self.buffer chunk:sub(written
written = fbuffer

chunk written self.buffersize
fbuffer written self.buffersize
coroutine.yield(chunk:sub(written fbuffer
written fbuffer

self.buffer chunk:sub(written

self.buffer self.buffer chunk

e [InA NONHOTbI KapTUHbI
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Js :
PIIC'(IC;O

TreeGridNode.prototype.setChildren = function(isLeaf, newChildren)
{
if (!this.tr)
this.grid.tbody.innerHTML = '*;
else

{
var tr = this.tr[this.tr.length-1];

while (tr.nextSibling && tr.nextSibling. node.level > this.level)
this.grid.tbody.removeChild(tr.nextSibling);
if (this.leaf != isleaf)

{ if (isLeaf)
{ this.tr[0].cells[0@].firstChild.className = 'collapser collapser-inactive';
removelListener(this.tr[0].cells[0].firstChild, 'click', this._getToggleHandler());
}
else
{

this.tr[0].cells[0@].firstChild.className = this.collapsed ? 'collapser collapser-collapsed' : 'collapser

collapser-expanded';
addListener(this.tr[0].cells[0].firstChild, 'click', this. getToggleHandler());

}

this.leaf = islLeaf;
this.children = [];
this.childrenByKey = {};
this.addChildren(newChildren);
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CUSTIS®

CuHTakcuc JS

MIMX0 BMo/nHe HENTPaibHEHbKO.

(HeNpMATHbIX pedIeKCoB BbI3blBaTb
He JOJI)KEH)
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CUSTIS

UcTopua JS

e 1995—2004: ppeMyyunmn necc
napTusaHamm

e 2004—2008: nogsneHune AJAX

o 2008+: WycTpoTa U cCOBPEMEHHbIN
nepuon
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ApemMyuun nepuopn

1995—1997

e (Co3paHue U HavyanbHasA cTaHAapTU3aLus

e DOM ewe HeT, Tonbko «<DOM level O»
document.forms, document.images

1998
e DOM level 1 (DHTML)

e document.getElementByld, Bce aneMeHTbl — 06BHEKTbI
2000

e DOM level 2
e CobbITna N 60onee-MeHee COBPEMEHHbIN BU, 0OHEKTOB

e pre-AJAX: JSONP, HeBuanmMbIn iframe
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MosiBneHne AJAX CUSTIS

2004

e Firefox 1.0
e XmlHttpRequest
e [lepBoe SPA — Gmail, BrnepBble ynOMSAHYT TEPMUH «AJAX»

e Hauyano KoHua gpemy4yero nepuoaa JS, Kak a3blka ans
BCMJ1bIBalOLLMX 6aHHEPOB

CoBMECTUMOCTb 6pay3epoB €eLLE noxasi, Tak YTo

e 2006 — jQuery
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CoepemeHHoe pa3suTne CUSTIS

e 2008 — Google V8

e 2009 — |IE8 (MS ouHyncs)

e 2009 — node.js (2011 — v0.6)

e 2011 — Hayano paboTtbl Hag ES6
e 2012 — Angular 1.0

e 2013 — React

e [fe-TO TYT XXe N30OMOP(PHOCTb

o 2015 — ES6 NpUHAT
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Mpon3BoAMTENbHOCTD CUsTIS

Ha J1I0Pe oo cux nop WYyTAT, 4TO «Java TOPMO3UT», a 4YTO XX Toraa JS?

e A Hu4yero — u Java 6bICcTpas, n oH 6bICTpbIN. MaMOHTHI
BUAATb WWYTAT

N3 CKpUNTOTbI Node.js bbICTpee BCeX

e HO OH XXe UHTepnpeTUpyemMmbin?
HET! UHTepnpeTupyeMbIX A3bIKOB YXXe BOOOLLE HET.
Hy, pasBe 4T0 bash...
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BbluncnuTtenbHbI 6eHYMapK CUSTIS®

e https://github.com/famzah/langs-performance, Bpemsa Ha 10 utepaumni (i386)
o C++(g++6.1.1)-02=0.92s

e java8 =0.92s;javab = 1s (py4yHble MaccuBbl)

e PyPy (tracing jit) = 1.25s

e Rust1.12=0.85s1Go1.7=1.14s

e node.js 4.6 = 1.35s + 6ar; nodejs 0.10 = 2.6s

e PHP/=6.7s

e Ruby 2.3 =14.3s, Python 3.5=17s,2.7 =20s

e Perl =24s (y meHs 25.65)

e PHP 5.6 = 42.5s))))) axaxa, npekpatu
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PasHuua mexpay 64 n 32 6uT: i386 CUSTIS’

l l l
X = bbicTpee PHP 5.6 B x pa3
PHP 5.6 : : :

Python 2.7 e
Python 3.5 il
Ruby 2.3 =
PHP 7 ; ; E E E -
node.js -
PYPY : : : 5 . S
Java 8 | : : : _
o ———

Rust 1.11 | | | | A
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PasHuua mexay 64 u 32 6ut: amd64 CUSTIS’

l l l
X = bbicTpee PHP 5.6 B x pa3
PHP 5.6 : : :

Python 2.7 e
Python 3.5 il
Ruby 2.3 =
PHP 7 ; ; E E E -
node.js -
PYPY : : 5 5 . S
Java 8 | : : : _
cr ————

Rust 1.12 | | ' ' ' .
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Mouemy V8 Takomn 6bICTpbIN?

[ToToMY, 4TO 4-CNnOonHbIN JIT!

e Kak y)Xe cKkasaHo, UHTEPMNPETUPYEMbIX A3bIKOB HET.

e 1 cnon — LLInt, uHTepnpeTaTop 6anTtkoaa (bbICTpbIN CTapT)
e 2 cnoun — Baseline JIT

e 3cnon — DFG (Data Flow Graph) JIT

340eCb nodaBndeTcd Tnnn3aynd

e 4cnon — FTL JIT (LLVM B3)

LLInt
Baseline JIT
[1]

DFG JIT

FTLJIT

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
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KniouyeBble c/ioBa 0 TOM, KakK 3TO CUSTIS

BCE YCTPOEHOo

o Kakown 6biBaeT JIT?
method-based jit (JVM)
tracing jit (PyPy, TraceMonkey)

e [leBupTyanmsauus

e YcKopeHue noncka B xeule (Lua)

e OSR (On-Stack Replace)
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ECMAScript wu

OtctynneHue: PyPy
Tpaccupytowmn JIT-komnunaTtop gna Python, o4eHb MeaneHHbIN

Pucyet MHOXXecTBO MaHaenb6poTa npu c6opke
w0 5 — =7l — Python — BOx24
T o o T B« - T 1 o 1 s 2 A L TS
e o o N S Sl - S S e L
e I S S R R * 0TI I ARG
R E == Sulululy AN XK * *¥
SRR 6% FHHEEEERE %% *
ot kI 2676967696 *%

o * R RRXTIXHHHIX K60 XK * *
4 RO 0EF XX 766767696766 767696 00056 * *
PN FRRAIXH6% XH0HI06* *
++* X ORI IIIH: y S
+* X207 HHHEHHHHEHE 27676767656

*%6% XK
* 20969696
' X%
%% 6769676
*2% 2676967656
* %7965 HHEHHEHEHE # 267696767696
by ¢ 8 2676967656
W 5 S XHXHI0%* *
A 00000767 070907070,70967076.76 /076 69696 * *
o+ ¥ R 076076766, 76967676 96769670, TR * *
+4+ 4+ o I XXM I 226967696 % * %
e = = Nl *%H9%. HHHHEHEEHEE OO %% *
R s it TR *

BCe-BCe-BCe
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LLVM

LLVM (http://llvm.org), paHee «Low Level Virtual Machine»

e Habop 6MbNMoTeK ANt NOCTPOEHUSA KOMMNUASATOPOB/UHTEPNPETAaTOPOB

e MoAaynbHbIN
ncxoaHuk = dpoHteHg (AM) -» LLVM IR (SSA)
IR - onTtumunszatop LLVM - IR

IR = 63KeH ] — MaLUMHHbIN KOA

e A Takxe camu KoMmnunaTopbl (B nepeyto ovyepeab C/C++/0bjC: Clang)

e HaLLVM cpenaHbl komnunaTtop wengepoB Radeon n OpenCL

Clang C/C++/0bjC
Frontend

Fortran =

llvm-gce Frontend

Haskell -

GHC Frontend

ECMAScript u BCce-BCe-Bce

LLVM IR

LLVM
Optimizer

LLVM IR

LLVM
X86 Backend

LLVM
PowerPC Backend

LLVM
ARM Backend

~» X86

- PowerPC

-» ARM
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SSA CUSTIS’

[lpnumep LLVM IR:

store 132 1, i32* %e, align 4
br label %4
; <label>:4 ; preds = %29, %0

%5 = load i32* %a, align 4
%6 = load i32* %b, align 4
%7 = add nsw 132 %5, %6

store 132 %7, 132* %c, align 4

%8 = load 132* %c, align 4
%9 = load 132* %a, align 4

%10 = sub nsw 132 %8, %9
store 132 %10, i32* %d, align 4
%11l = load 132* %d, align 4
%12 = icmp ne i32 %11, ©
br i1 %12, label %13, label %14
; <label>:13 ; preds = %4
br label %20
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V8 JIT CUSTIS®

e [lepBbin pa3 PyHKLUMKM 3anyckatoTca B LLInt

® 6 BbI30BOB ZIM60 100 NOBTOPOB CTPOKM
— OSR B Baseline JIT

e (C*66 BbI3oBOB NM60 C*1000 NOBTOPOB CTPOKMU
— OSR B DFG JIT
C ~ 1, 60nbwe gnst 60nbLINX QYHKL NI

e HapyweHue type guard B DFG
— OSR o6paTHo B Baseline JIT

e (C*6666 BbI3oBOB 60 C*100000 NOBTOPOB CTPOKMU
— OSR B LLVM/B3 JIT
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Mano?

asm.js (Npe3eHTauus)

function strlen(ptr) { // calculate length of C string

ptr = ptr|o;

var curr = 0;

curr = ptr,;

while (MEM8[curr]|o != 0) {
curr = (curr + 1)|0;

}

return (curr - ptr)|o;

M Firefox | Chrome M Firefox+asm.js Native

bullet

0 2 4 6 8 10 12 14 16 18 20

Run time normalized to Native (clang -O2), lower values are better
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Npon3BoOANTENBHOCTb — UTOFO CUSTIS®

e lToro, V8 — «cmelwaHHbin» JIT
e B Firefox — To)e BCE LuyCcTpO
e Yakpa Hapgennbl To)XXe o4eHb Noxo)a Ha V8

e [locTosAHHasA 6uTea :) https://arewefastyet.com/

e Ho A3blk — eLle He Bce! Ewe ecTb:
B 6pay3epe — DOM (MeaneHHbIn B cTapbix Firefox npu
dopmManbHO 6bicTpoM JS)

Ha cepBepe — BBO/1/BbIBO/]
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I/0 bound, a He CPU bound CUSTIS

® TUNWUYHbIE BEOG- U BUBHEC- MPUITOXKEHUS CETEBLIE

«MOJ1yYUTb U3 OFHOro MecTa (6as3bl, K3Lla) U NEPESIOXNTb B
Apyroe / otaatb KJINEHTY»

nb: Bce Halin Be6-PpeiMBOPKU HU duUra He JenatoT )
nb: nHadye PHP-canTtukun 6bl1n 6bl Heto3abesibHbl

e [Horna — oueHb ceteBble (C10K / CTM)
YNCTO PYCCKUN TEPMUH «Xxannoag»
10gbit ethernet y>ke cpeaun Hac

® = YTO )Xe Aenatb?..
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CUSTIS

CoObITUNHDbIE
MaLLUHDbI!

("event loop")



Kak Boob6Le o6pabaTbiBaloTCA cCOeAUHEHUSA CUSTIS®
KJINEHTOB?

Bce nucanu ceteBoi cepep Ha C? ;)

O6blYHbIN (6NOKUpPYIOLWNIA) BBO/1/BbIBOA.

e forking: socket(), accept(), fork(), nouepHuit npouecc paboTaeT ¢ KJIMEHTOM

e threading: socket(), accept(), cozpaém noTok, foYepHUii paboTaeT ¢
KSINEHTOM

e prefork / thread pool: cozgaém N npoLeccoB/NOTOKOB 3apaHee
e [loTokn u npoueccbl — 06bekTbl OC
pasHuLLA TONbKO B U30ASLMN NAMATH
1000 NnOTOKOB — yXKe TXkeno (context switch)
«[Mpobnema C10K» (o6paboTate 10000 coeguHeHu Ha 1 cepeepe)
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CobbiTMWHaA MallMHa CUSTIS®

Hebnokupyrowmn BBo4/BbIBOA;

e socket()

e select() / poll() / epoll / kqueue
roBopum OC: «pasbyau, korga B H060M U3 COKETOB YTO-TO
NpoON3onaeT»
COKET NoKa oAuH (CnyLuatoLLnii)

® HOBOE coeaunHeHune => nobasnsem B select u cnum ganblue

® KTO-TO NMpUchasn 3anpoc => 4YnTaem, 6bICTPo obpabaTbiBaeM, OTBEYAEM,
cCnuMm parnblue

e BCE B OAMH NOTOK (111 B HECKONBKO o vyucny aaep CPU)

ECMAScript u BCce-BCe-Bce



Tak pa6oTtaeT Nginx... CUSTIS

...n BeCb coBpeMeHHbI Web (hbpoHTeHAbI)

NGl

(nntoc zero-copy 1 pasgava ctatuku yepes sendfile())
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A ecnv nouTu panbiue? CUSTIS

KpomMe HT TP-3anpocoB K/IMEHTOB ellle eCTb:

o CYBJ/Kawwn

o Qannbl

e REST cepBuchl

e Websocket'bl

e CeteBble cepBepbl (IMAP?)

[loyeMy 6bl BCE 3TO He obpabaTbiBaTb B O4HOM LIMKI1Ee?

= 9T0 U ByeT «CObbITUMHAA MaLLMHa»
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Co6bITUMHDbIE MaLLUUHbI CU STI S

[TouyTn Be3ae onunmoHanbHas CYWWHOCTb.

e Python: Twisted
6onee-mMeHee nonynspeH

e Java: Vert.x, Webbit
MaJsio KTO MCMNONb3YET, bIHTbIPNpan3 Xe, a TYT XMNCToTa Kakasi-To
na, BHyTpu wildfly Toxxe event loop — Ho Tonbko gna HTTP
B JEE — noTokun BO BCe nond

e PHP: kak.serpom.po.yaitsam/phpdaemon
NOYTN HUKTO HE UCMONb3YeT

e (o: goroutine, HO He coBCeM
e |ua+nginx: ngx_lua/cosocket

e MexaHn3Mbl pasHble B pa3dHbix OC = libevent, libev
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Co6bITUiiHaA MaluuHa node.js CUSTIS

e OTnuMumuTenbHas yepTa: BoobLLe HeT 6nokupyrowsero 1/0
TYT-TO KONI63KMN JS N CTAHOBATCA NPENMYLLLECTBOM

e PeanbHo paboTaeT: TecT 1M coeanHeHun Ha 1 cepBepe

e Kpome node.js Takoe eCcTb TOJIbKO B Erlang
1M coegmMHeHUN NepeBapuBaeT gaXke ycriewiHee — Ha
npoaakwHe y WhatsApp

1 gc ObICTPbIN (Ky4n OTAENbHbIE)
HO... erlang. cBoM MUHYCbI 1 HAYUHAET XOTETbCA MOHAa/,

e Million RPS Battle
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CUSTIS’
Mo>XHO nucaTb U Ha npedopke

Ho...

«Xopouwo 6biITb AeBOYKOW B pPO30BOM

nanabTo,

MOXHO W He OeBOYKOWU, HO YyXe He TOo»
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CUSTIS

0630p fA3blKa

N MPUKONDI



Tunbl AaHHbIX CUSTIS®

Tunbl AaHHbIX (UTO MOXET BEPHYTb typeof):

e null (He NULL, BCE pernctposaBnucrnmo)
e undefined ("He onpeneneHo”)
e number:1, -100500.05, NaN

e boolean: true, false
e string: "hellol", 'hello2' (Bcerpa Unicode)

e symbol — gnsa «ckpbITbix nonei» (ES6)

® BCE ocTanbHoe — object
m XxewWw — obbeKkT agedontHoro Tuna: { key: "value" }

®  MaccuB — pa3HOBUAHOCTb 06bekTa (knacc Array):
[ "valuel", 2, 3, "value3" ]

B DYHKUMN — TOXe 06bekThbl, nx typeof = function
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[lepeMeHHbIE CUSTIS®

var a = 123;

HoBbin cuHTakcuc ES6: let/const.

let a

= 123;
const b

‘hello’;

® var nokasnbHbl B paMkax dyHkuum nnu Global Scope (B
6pay3epe — window)

e |et 1 const nokasnbHbl, KaK U NONOXEHO, B paMKaX 6nokKa
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(DYHKLWIM CU S_rl S@

PyHKUMM — 06bEKTbI NepBOro Kacca B JS.

function f(arg)

{
return arg;
}
var ¥ = function(a)
{
return a*a;
¥

HoBbI cuHTakcuc ES6: arrow functions

var f = a => a*a;
var g = (a, b) => a*b;
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3aMblKaHus CU STI S@

OyHKUMKM B JS ABNAIOTCA 3aMblKaHUAMM («3aMbIKAKOTCS» Ha TEKYLLYIO 06/1aCTb BUANMOCTH):

function a(arg)

{
var sum = 0;
var £ = function(x) { sum += x; };
var g = function() { return sum; };
return [ ¥, g |;

}

BbI3biBaTb (OYHKLMKO MOXXHO C J106bIM YNCIIOM apryMeHTOB, NponylleHHble 6yayT undefined, nuwHne — B
arguments.

function a()

{

}
a(l, "abc", 3, 4);

console.log(arguments[1]); // "abc"
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MpoToTunbl (ronbi/cTapbin JS) CUSTIS

function TreeGrid()

{
// KOHcmpyKmop. mym ecmo this
}
TreeGrid.prototype.method = function()
{
// memoO Knaacca. mym ecmos this
console.log(this);
}

var obj = new TreeGrid();
obj.method();
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npOTOTMI'IbI CUSTlSﬂ

(O4yeHb NpocTada anbTepHaATUBA KJlaccam)

® (OO6beKTbl «CO34ar0TCA N3 PYHKLNN»
e Y KaXaoro o6bekTa ecTb NPOTOTUN

e [IpoTOTUN — TOXE OOBEKT, B HEM (PYHKLIMU U «CBOWCTBA MO
YMOJ1YaHUIO»

e Y npoToTmna MOXET ObITb CBOW NPOTOTUM = HAcNef0BaHnE

e object.__proto__ — npoTtoTtun atoro o6bekTa (knacc, no cyTm)

e function.prototype — npoToTUN, CO34aBaeMbl 3TON PYHKLNEN
KaK KOHCTPYKTOPOM
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HacnepoBaHue (ronbin JS) CUSTIS®

[na HacneaoBaHUsA B prototype HY>XHO NPUCBOUTb 06BEKT, __proto__
KOTOpPOro ccblflaeTcs Ha 6a30BblINn Kacc.

function CalendarGrid()

{
¥

TreeGrid.call(this, arguments); // "super()"

CalendarGrid.prototype =
Object.create(TreeGrid.prototype);
CalendarGrid.prototype.constructor = CalendarGrid;
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this CUSTIS"

e this nepepaércst oTAEeNIbHO, KaK «kKOHTEKCT Bbl30Ba»

e this Mo)XHO «noagmMeHunTb» Yepes function.apply(obij,
arguments) / function.call(obj, arg1, arg2, ...)

® 00blYHble PYHKLUUM/3aMblKaHMS He NOMHAT this ()

e arrow functions noMHSAT this

e this MOXXHO «3anoMHUTb» Yyepes function.bind() (IE9+ / FF4+)
TakXe 4epes function.bind() MoXkHO caenaTb KappwuHr
(Hy Unu ABHO co3faB 3aMblkaHue)
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this — npumepbl

var obj = new TreeGrid();
obj.method(); // this = obj

var f = obj.method;
f(); // this = window

f.apply(obj); // this cHoBa

f = obj.method.bind(obj);

f(); // f npuBsazaHa k obj (this

£ = obj.method.bind(obj, "hello"); // KappuHe
f("arg2"); // sk6uBaneHmHo obj.method("hello",

f = obj.method;

obj

"argz ");

f = function() { return f.apply(obj, arguments); }

f(); // mo xe camoe Bpy4Hyi
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this n saMmbikaHus CU S_rl So

TreeGrid.prototype.method = (argl, arg2) =>

{
// Tak Odenamb Henv3s, this Bcezda = koHmekcmy, 6 komopom onucaH memod (06ei4HO window)
console.log(this);
¥
TreeGrid.prototype.setlListener = function()
{
// Tak Oenamb Henv3s, this 6ydem = koHmeKkcmy 6bi308a (KaukHymomy HTML-3nemeHmy )
this.table.addEventListener('click’, this.handleClick);
// W mak moxe desname HesNb3A
this.table.addEventlListener('click', function(event)
{
this.handleClick(event);
})s
// A Bom mak moxHo (on-nal!)
this.table.addEventListener('click’, (event) => this.handleClick(event));
// Hy u 6om mak moxe MOXHO
var self = this;
this.table.addEventListener('click’, function(event) { self.handleClick(event); });
¥
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CTaHAaPTHbIE KOHCTPYKLY CUSTIS®

o if () {} else if () {} else {} (Teno MoxHo
O[HOCTPOYHOE)

e C-nopo6Hbin for: for (var i = 0; i < 100; i++) {}
e while () {}
e do {} while ()

e break, continue

e C-noaobHbin switch: switch (x) { case 1: case 2: break;
default: alert('x'); }

e try { throw 'x'; } catch(e) {} finally {}
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MHTepeCHble KOHCTPYKLUUH C U S-rl S ®

e a==b (MArkoe cpaBHeHue) n a === b (ToYHOE CpaBHEHME)
"" == false, @ == false, "1" == true, 1 == true, "5" == 5, null ==
undefined

e regexp literals: var re = /<html[~<>]*>/1i;
e break label, continue label

e |lukn no knovam: for (var i in obj) {}

¢ Lukn no sHaveHusam (ES6): for (var i of obj) {}

function a(al, a2)

{
label:
for (var i of al)
for (var j of a2)
if (!a2[j])
continue label;
}
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[MpuKonbl: npuBeaeHne TUNOB CUSTIS

[lpnkosioB B JS HEMHOIO, HO OHU EeCTb.

// "+" nepeonpedenéH 0a8 cmpok

console.log("100"+1 == "1001");
console.log("100"-1 == 99); // mMoxHO npuBodumb K 4ucay 4yepe3 a-06
unu 1*a

// 6 kmouax xewa true, false, null u undefined npeBpawarwmcs
// 6 cmpoku "true”, "false"”, "null" u "undefined"

// umxo, 6 PHP (true="1", false="", null="") cdenaHo noz2u4Hel
var a = {};

alfalse] = 123;

console.log(a["false"] == 123);
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Mpukonbl: var CUSTIS

// var nokasnsvHel 6 PyHKyuAx!
function f()

{
for (var i = 0; 1 < 100; i++)
{
// 4epe3 O.5cek 100 pa3 Haneyamaem "100"
setTimeout (function() { console.log(i); }, 500);
}
}

// U onpedenawmca Kak 6yomo 6 Ha4yane!
var a = 42;

function foo() { alert(typeof a); var a = 10; }
foo(); // --> He 42, a undefined!
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[MpuKonbl: HEOAHO3HAUYHbIU pa36op

CUSTIS®

// sma ¢yHkyuAa, y6el, BepHém undefined ({} cmaHem 6sa0kom, a Rey: memkodl)
// Xewu HavyuHame cmpo2o C mou xe cmpoku!
function fn()

{
return
{
key: "value"
¥
}

// (function() {})() - onpedeneHue + 6Bbi3068 PyHKUUU, MUNUYHO, 4YMObLI HE 3ACOpPAMb KOHMEKCMm
// MOYKU C 3anamol ONnYuUOHAsIbHbl, HO Ayvuwe ux cmaBumb. UHaye:
A.prototype.m = function()

} /* 6om mym HyxHa ; */

(function() { B.prototype.m = ... })();
// 3K6uBaneHmHo A.prototype.m = ( ( function(){} ) ( function() { B.prototype.m = ... } )
)();
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CUSTIS®

ES6
OH e ES2015. A Takke ES2016, ES2017/

http://es6-features.org/, https://babeljs.io
/repl/

ECMAScript u BCce-BCe-Bce



duun ES6

Y>Xe ckasan npo:

e |et/const
e arrow functions

e for..of
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BbluncumMmblie CBOMCTBA OO bEKTOB CUSTIS

ES6

var b = "key";

var a = { [b+" value"]: "v2" }; // G6GeipaxeHue 6 []
ESS

var b = "key2";

var a = { key: "value" }; // Kawuu - mosabKo aAumepasnsi, MOXHO
6e3 Kabviuek

a[b] = 'v2'; // OuHamuyecKue KAW4Yu mosbKO mMAK
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Destructuring CUSTIS

«ﬂ,eCprKTVIBHOe rnpncBanMBaHUE»

var obj = { key: "abc', value: [ 1, 2 | };
var { key: k, value: [ a, b |, other: 3 } = obj; // 3
- 3HA4YeHuUe no YMOoA4YAHUI0

// MoxHo 6 napamempax ¢yHkuyuu!

[ [ a5 1], [ 'b", 2], [ 'c’, 31]]
.reduce(function(obj, [ k, v ]) { obj[k] = v; return
obj; }, {});
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OnepaTop pacrnaKoBKW CUsTIS®

function f(...args) {}
f(...iterable);

// Kcmamu, 6 ES5 Heno3a clOename apply KoHcmpyKmopy. A mym:
new Object(...args);

// PacnakoBka maccuBa
let arr = [ ...iterable, 4, 5, 6 ];

// cnuaHue obvekmoB. y Kaxdozo ¢pelimpopka 6bino cBoé - $.extend, Ext.extend,
Object.assign
let merge obj = { ...objl, ...obj2, key: "value" };

// PacnakoB6ka 6 maccub
[ a, b, ...other | = 1, 2, 3, 4, 5 ];
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YnpoLleHHble Ha3BaHUA K/louYen CUsTIS

ES6
obj = { x, y, a() { return 'abc'; } };
ESS

obj = { X: X, y: y, a: function a() { return
‘abc’; } o}
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Knaccbi (1)

«HakoHeL-TO», CKa)keTe Bbl.

class Shape

{
constructor (id, x, y)
{
this.id = id;
this.move(x, y);
}
move (X, Yy)
{
this.x = x;
this.y = vy;
}
}
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HacnepoBaHue u property CU STI G’

class Rectangle extends Shape

{
constructor (id, x, y, width, height)
{
super(id, x, y);
this. width = width;
this. height = height;
}
static default()
{
return new Rectangle("default”, @0, 0, 100, 200);
}
set width(width) { this. width = width; }
get width() { return this. width; }
get area() { return this. width*this. height; }
}

HroaHc: IE8+, Tak kKak npu TpaHcnsumn B ES5 TpebytoT Object.defineProperty().
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"eHepaTOpbI CU S-r (S ©

DyHKLUNK, U3 KOTOPbIX MOXHO BbINTK M BEPHYTbCA. [oxanyi, camas KpyTas U3 Bcex AopaboTok!

function* a()

{
try
{
var v = yield 1;
if (v < 0) yield 2;
else yield 3;
}
catch (e) { yield "error"; }
return "final";
}

var b = a(); // obvekm GeneratorFunction. ¢yHKyusa ewé He Ha4yana BbiNoAHAMbLCA
b.next(); // 6epHém { value: 1, done: false }

b.next(-5); // nepedacm -5 BHympb ceHepamopa. u BepHém { value: 2, done: false }
b.throw(new Error("x")); // nepedacm uckaw4yeHue BHympb 2eHepamopa. u BepHém { value:
"error", done: false}

b.next(); // BepHém { value: "final", done: true }
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YeM reHepaTopbl KpyTbi? CU ST (S’

OHu faroT ybpaTth NecTHULY Konbakos! Mpumep nectHuupbl (node-postgres):

const pg = require('pg');
function makeQueries(callback)
{
var client = new pg.Client();
client.connect(function(err) {
if (err) throw err;
client.query('SELECT $1::text as name', ['brianc'], function (err, result) {
if (err) throw err;
client.end(function (err) {
if (err) throw err;
callback(result);

})s
Il 5
1)
}

makeQueries(function(result) { console.log(result.rows[0]); });
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A Tenepb Cc reHepaTopamMm cCuUsTIS®

[eHepaToOp MOXXHO NPUOCTaHOBUTb. lNnLleM 06EPTKY M Noslyyaem coroutine:

const gen = require('gen-thread');
const pg = require('pg');

function* makeQueries()
{
var client = new pg.Client();
// yield nodoxdém, noka He BvinosnHumcsa aBmomamuyecKu cO30dHHbIU K063k gen.ef()
yield client.connect(gen.ef());
var result = (yield client.query('SELECT $1::text as name', ['brianc’'],
gen.ef()))[0];
yield client.end(gen.ef());
return result;

¥

gen.run(makeQueries(), function(result) { console.log(result.rows[0]); });

ECMAScript u BCce-BCe-Bce



MpomMuchbl n async/await CU S_rl S®

To )Xe, HO CTaHA4ApPTHO — AenaeTca Yyepes NpoMuchbl 1 async/await.

function sleep(millis)

{
return new Promise(function(resolve, reject) {
setTimeout(resolve, millis);
1)
}
async function f()
{
await sleep(500);
await sleep(1000);
}

// 3Kk6uBaneHmHO yeno4yke npomucoB:
function f()

{
¥

return sleep(500).then(result => sleep(1000));

9710 yxe He ES6 (2015), a 2016-2017; Ho Babel BCE paBHO nx nogaepxueaet (M TpaHCNNPYET B reHepaTopbl).
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Moanepxka Promise CUSTIS®

APl c kon6akamun Hago obopaymBaTb. ATO HETPYAHO, HO HaA0 3HaTb, KyZla CTaBUTb KOJH3K:

function wrap(fn, ...args)
{
return new Promise(function(resolve, reject)
{
try { fn(resolve, ...args); }
catch (e) { reject(e); }
1)
}
async function test()
{
await wrap(setTimeout, 500);
}
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HioaHCbIl C UCKJTIOYEHUSMU CU STI S

HtoaHc 1: Promise'bl nodejs rnotatoT NCKIHOYEHUSA
PeweHue — Bluebird, on 6pocaeT Unhandled rejection error
HioaHC 2. Y aCUHXPOHHbIX NCKJTIOYEHUN HET BMEHSAEMOIO CTeKa.

CTekun B fyxe:

at Connection.parseE (node _modules/pg/lib/connection.js:554:11)

at Connection.parseMessage (node modules/pg/lib/connection.js:381:17)
at Socket.<anonymous> (node modules/pg/lib/connection.js:117:22)

at emitOne (events.js:77:13)

at Socket.emit (events.js:169:7)

at readableAddChunk (_stream readable.js:146:16)

at Socket.Readable.push (_stream readable.js:110:10)

at TCP.onread (net.js:523:20)

PeweHune — onaTtb-Taku Bluebird + Promise.config({ longStackTraces: true }).
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gen-thread cusTis

e Hy, unn 3abuTb Noka Ha NPOMMUCHI

e |03aTb reHepaTopbl U Mo gen-thread (B npomMuchil
OH TOXXE YMeeT)

yield gen.p(<PROMISE>);

Ho B utore, KOHe4yHo, Bce rnepengyt Ha Promise.
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Moaynu ES6 CUSTIS’

// Lib/math. js

export function sum (x, y) { return x + vy };
export var pi = 3.141593;

// Lib/mathplusplus. js

export * from "lib/math";

export var e = 2.71828182846;

export default (x) => Math.exp(x);

// someApp.js

import exp, { pi, e } from "lib/mathplusplus”;
console.log("ern} = " + exp(pi));

OroBopKa: YETKON YBEPEHHOCTW, YTO 3TO Nydye CommondS, y MeHs HeT. Ho rubye, aa.
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Template strings CUSTIS

PHP-nogo6Has cTpokoBas MHTEPosaumA.

let name = "John";
"Hello, ${name} ;

KacTtomHasa nHtepnonsauus (ana DSL, Buanmo):

get http://example.com/foo?bar=${bar + baz}&quux=%{quux} ;
// 3K6ubasneHmHo:

get([ "http://example.com/foo?bar=", "&quux=",
baz, quux);

1, bar +
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Proxy CUSTIS

let target = { foo: "Welcome, foo" };
let proxy = new Proxy(target,

1

get (receiver, name)

{

return name in receiver ? receiver|[name]| : "Hello,

${name} ;

}
1)
proxy.foo === "Welcome, foo";
proxy.world === "Hello, world";
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DYHKL UMK, NOKaNbHble B 6/10KaXx CUSTIS®

(Block-scoped functions)

{
function foo () { return 1 }
foo() ===
{
function foo () { return 2 }
foo() ===
}
foo() === 1
}
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UTepatopbl ans for .. of CUSTIS’

let fibonacci = {
[Symbol.iterator]() {
let pre = 0, cur = 1;
return {
next() {
| pre, cur | = [ cur, pre + cur |;
return { done: false, value: cur };

s
}

}
for (let n of fibonacci) { if (n > 1000) break; console.log(n); }
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0630p UHCTPYMEHTOB CusTIs

® [lakeTHble MeHemXepbl

® [paHCNATOpbLI

e C6opkKa, Npeobpa3oBaHNA U MUHUPUKALUS
e OTnapka, NpoduInpoBKa

e PepakTtopbl, IDE
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. CUSTIS’
CucteMbl moayneu

e AMD (RequiredS): Asynchronous Module Definition
e CommondS (node.js)

e UMD (AMD+CommondJS, noaaep)xvuBaeTcs 1 Tam, u
Tam)

e Moaynu ES6 (yxe pacckasan)

Hanbonee akTyanbHbl CommondJS n ES6.
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CommondS CU STI g°

NMMXO — camMbin KpaTKU N yAOOHbIN CUHTaKCuC.

const pg = require('pg');
const gen = require('gen-thread');

module.exports.method = function() { /*...*/ };

// uau oaxe:
module.exports = MyClass;

function MyClass()

{

h
I o 03
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AMD CUSTIS®

define([ 'jquery', ‘underscore'], function ($, ) {

// methods

function a(){}; // private because it's not returned (see
below)

function b(){}; // public because it's returned

function c(){}; // public because it's returned

// exposed public methods

return {
b: b,
C: C
}

1)
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UMD CUSTIS®

(function (root, factory) {
if (typeof define === "function' && define.amd)

define(['jquery', ‘'underscore'], factory);
else if (typeof exports === 'object')
module.exports = factory(require('jquery'), require('underscore'));
else
root.returnExports = factory(root.jQuery, root. );
}(this, function ($, ) {

function a(){}; // private because 1t's not returned (see below)
function b(){}; // public because 1it's returned
function c(){}; // public because 1it's returned
return {
b: b,
C: C
}
1))
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MakeTHbI MeHegkep NPM CUSTIS®

e lcnonb3yeTt cuctemy moaynen CommondsS

e CTaBUT 3aBMCMMOCTHK peKypcuBHO (node_modules/moduleT
/node_modules/module?/...)

e MOXHO nx ynpoctntb: npm dedup
[losib30BaTbCA UM He MPOCTO, @ OYEHb NPOCTO:
e YcTtaHoBUTb Moaynb: npm install [-g] [--save] [--save-dev] module
e (CospaaTb package.json gna npoekrta: npm init
e 3apeructpmpoBaTbcs/3anormMHUTbLCS: npm login
e Ony6nunkoBaTb cBOM Moaynb: npm publish

CamMunx Moayneun CToN1bKo, YTO aXk CTpaLLHO.
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e FElle oauH NaKkeTHbIU MeHeaXep
e CrtaButcansnpmoO_o
e KomaHabl npuMepHo Te Xe: install, init... Te )xe semver'bl

e (OcHoBHble oTnnyna — AMD 1 nnockoe aepeBO 3aBUCUMOCTEMN...
TO €CTb Kak 6yATo Bbl MPOCTO ckadanu npm dedup
TOJIbKO CBanunUTCA, eC/im YTO-TO HECOBMECTUMO Mo semver

= Hapur-Hagwr.
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Transpiler: Babel/Buble CUsTIS

Kak nucaTb Ha ES6, ecnu oH He Be3sfe noaaepxmpaertca?

OTtBeT — Babel!

e REPL: https://babeljs.io/repl/
e KomaHpHas cTtpoka: npm install babel-cli (babel-node)
e Dbrowserify: babelify

Transpiler — TpaHcnaTop JS B JS. [pyrue: Buble, Traceur.
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TpaHcnaTopbl CUSTIS’

B JS TpaHCNUpPYIOT BCE, YTO MOXXHO U Heb34

e List of languages that compile to JS

e Tawnnuekepbl: TypeScript, Flow, Dart (a3biK)

e Kotlin, Ceylon, Scala.js, ClojureScript

® HenocpeacrtBeHHo Java: TeaVM

e C++ (0_0): Emscripten (LLVM - JS), Mandreel
e Python: Pyjamas, Transcrypt; Ruby: Opal

e (OCaml: Ocsigen/Bucklescript

e Haskell: ghcjs, haste

® |/l MHOIO Yero ewie
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C60pKa, ynakoBka U MuHupukaums  CUSTIS

AKTyanbHoe:

e browserify — ynakoBka npm-moaynen (CommondJS) ans
bpay3epa

e webpack — yHuBepcanbHas cuctema coopku (AMD /
CommondJS / ES6 moaynen) + CSS + kapTuUHKK + whatever

e stealjs —onTuMmnsartop js AN MHOroCTpaHUYHbIX CanToB
e eslint — npoBepKa Ha OWWIMOKU U CTUNb

e gulp — 3anyckaTop cKkpunToB CHOPKHU

e uglifyjs — obdyckaTop
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YyTb cTapee CUSTIS

® grunt — 3anyckaTop CKpMNTOB COOPKM (4acTo
grunt+bower)

e bower — nakeTHbIN MeHeaXkep (paccKka3sas Bbllle)

® requirejs — cuctema 3arpysku n coopkm AMD moaynen
® jshint — npoBepkKa Ha OLWMOKN U CTUNb

® yui-compressor, closure compiler — o6gyckaTopsbl

e rollup — cucrtema cobopku ans ES6 moaynen
(ucnonb3yeTcs pexe)
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IDE, pepakTopbl, OTNaAKa CUSTIS

e Netbeans
OTNlaJ4YuK BCTPOEH
() ymeeT XxnBoe 06HOBNIEHNE KOAa NMpU OTNaaKe

e Atom ot GitHub
caM HanucaH Ha node.js + webkit (Electron)
HanoMuHaeT Sublime
MOAYJIbHbIN; OTNAaAYNK — OTAENIbHbIW NaKeT

e Visual Studio Code
MEeNKNN n MArknm popk Atom’a

BCTPOEH OoT/laauynK U nogaepxxka typescript u C#
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OTnagKa u3 KOHCONM CUsTIs

nodejs debug app.js; EcTtb REPL

for (var i = 0; 1 < 5; i++)
{

debugger; // bpeuknouHm
console.log(i);

¥

console.log("done");
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Otnagka u3s node-inspector cusTIS®

S npm install -g node-inspector; node-debug app.js

Node Inspector is now available from http://127.0.0.1:8080/°ws=127.0.0.1:8080&port=5858
Debugging "app.js’

Debugger listening on port 5858

[ ] [ ] Node Inspector - file:///Usc X -

& (&) 127.0.0.1:8080/?ws=127.0.0.1:8080&port=5858

Q  Network |Sources | Profiles Console > &
Sources | Content scri... Snippets | [[4] app.js x | module.js VM77 app.js O] >, 7 ¥ 13 '/‘ o

> (core modules) 1| (function (exports, require, module, __filename, __dirname) { » Watch Expressions + C

v O i) 3 Tortvar 14: 15 e v Call Sack

¥ (] Users/matt/repo_nonwork/no| 4 } (anonymous function) app.js:S

_ app.js -;gn:sole. log("done’); Module._compile module.js:460

Module._extensions..js module.js:478

Module.load module.js:355

Module._load module.js:310

Module.runMain module.js:501

listOnTimeout timers.js:119

v Scope Variables
¥ Local
_—_dirname: "/Users/matt/repo_nonwor..
__filename: "/Users/matt/repo_nonwo..
» exports: Object
it 5
» module: Module
» require: function require(path) {
» this: Object
» Global Object

{} Lines, Column1 v Breakpoints
Console | Search Emulation Rendering

o v v (IPreserve log

bW RS
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CUSTIS’
bpay3epHast yacTb

Hy, TyT npo6sieM HET COBCEM

o 12 naxe B IE

e watchify

e ecTb (pokychbl ¢ live reload (react/redux)

e chrome + netbeans connector
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npo¢“""pOBKa CU S'rl S°

e node --prof, node —-prof-process
e [IpodunmnpoBka namMsAaTU: heapdump

e Flamegraph: Ox aHumauus

e ElIEe 3aMeTKU
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CUSTIS
TecTupoBaHue

e Jlna 6paysepa: Karma
3arnyckaeT 06bl4yHble TeCTbl, HO B
OTKPbITOM MNPUJIOXXEHNN B Bpay3epe

e B uenom: Mocha, Chai, Sinon
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Taunnyekepbl: TypeScript, Flow CUsTIS

B LLenoM o4eHb MOXOXMW.

e Y Flow nyJylie BbIBOA TUMNOB
e Y TypeScript ectb public/private/protected

e Y Flow ectb Nullable Tnnbi (M oH aBTOMaTN4YECKM
npoBepsieT Ha null)

® TypeScript — HagMHOXeCcTBO JS

e Flow — noagMHOXecTBO JS
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TS null CUSTIS®

function foo(num: number) {
if (num > 10) {
return 'cool’;

¥

// cool
const result: string = fo00(100);
console.log(result.toString());

// still cool?
console.log(foo(1).toString());
// error at runtime: "Cannot read property 'toString' of undefined"
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Flow null CUSTIS®

function foo(num: number) {
if (num > 10)
return 'cool’;

¥

// error: call of method " toString .
// Method cannot be called on possibly null value
console.log(foo(100).toString());

// error: return undefined. This type 1s incompatible with string
function foo(num: number): string {
if (num > 10)
return 'cool’;
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TS vs Flow: generics CUSTIS

class Animal {
name: string;
constructor(name: string) {
this.name = name;

¥
¥

class Dog extends Animal {
// just to make this different from cat
goodBoyFactor: number;

¥

class Cat extends Animal {
purrFactor: number;

¥
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TS vs Flow: npucBanBaHue aneMeHToB CUSTIS®

OK B 060uUX

let cats: Array<Cat> = []; // moneko Komsl
let animals: Array<Animal> = []; // moaeko xuBomHsie

// Hea, He Kom
cats.push(10);

// Hea, He Kom
cats.push(new Animal('Fido'));

// Kpymo, Kom
cats.push(new Cat('Purry'));

// Kpymo, Kom - moxe xuBomHoe
animals.push(new Cat('Purry'));
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TS vs Flow: npuceBanBaHue Konnekuun CU STI S@

// error TS2322: Type 'Animal[]' 1s not assignable to type 'Cat[]’.
// Type 'Animal’' 1s not assignable to type 'Cat’.

// Property 'purrFactor' i1s missing in type 'Animal’.

//cats = animals;

// 6o Flow He npolidém
// ona, 6 TS pabomaem. HO menepb animals Hebe30ndacHsl
animals = cats;

// nomomy uymo 6Gom s3mo moxe npoxooum 6e3 ouubku
animals.push(new Dog( ‘Brutus"'));
animals.push(new Animal( ' Twinky"'));

// ync

cats.forEach(cat => console.log( Cat: ${cat.name} ));
// Cat: Purry

// Cat: Brutus

// Cat: TwinRy
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g CUSTIS
0630p ppeMMBOPKOB

o KnuneHTckne hppermMBOPKU «CTapblex
o KnueHTckne ppemMBOPKU «HOBbIEY
e [lonbITKN MOBUNBbHOW Ppa3paboTKM

e [lonbITKN UTPOBbIX GPENMBOPKOB
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«CTapbie»

3acny>XnBaroT YyNoMUHaHUA:

jQuery (g

U COOXHET, a HaZ0 Obl)

ExtJS (Toxke pur cooxHeT)
R.I.P: Yahoo Ul, PrototypedS

[To-MoeMmy, cabixaeT: Dojo
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jQuery CUSTIS®

«MeHa 30BYT Muctep CBUHbA!»
Ecnn ckpuntota — pac***gaunctBo, 1o jQuery — BEPX pac***gaincrBa

N6o PACITOJIAIAET Kk nnoxomy KoAay:

® Bcé B Kyuy: 06bEKT-60r C Ky4yei XxennepoB S v Takune ke Moayau (Hanpumep,
DataTables)

o $.extend(), $.ajax(), $("<html>"), $(".class")

e (CenekTopbl / onepauun Hag MHoXXecTtBaMu: $(".class").each(e =>
$(e).hide())
ec/In 3N1eMEeHTOB He HauAETcA, no problem, HUYEro He CAOXHET
e CTpallHble KOHTpOEepbl, rBo3asaMun npmoutble K Ul

e OTcyTCTBME BO3MOXHOCTEN ONTUMMU3ALMUN NMPU AuHaMmn4eckomn céopke Ul
[Mpumep — WikiEditor
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ExtJS CUSTIS®

e Desktop-like dpenMBOpPK, yMmeeT Ky4yy BCero
e (QyHaaMeHTaNbHO TOPMO3HOBAT

e Co cTunusaumen 6osblUne TPYAHOCTH
Hy xoTb Tema B ExtJS >= 4 ctana HoOpM, MOXXHO CMOTpPEeTb
6e3 pBOTHbIX NO3bIBOB

e [lo MmoeMy onbITy — nncaTb Ha HEM HE npoute n HE 6bIcTpee,
yeM Ha HTML+JS

e Data binding ecTb, HO OrpaHMY€eHHbI — TOJIbKO CBOMCTB (a He
nepapxmm) KOMMNOHEHTOB
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«HoBble» (KOMMNOHEHTHbIE) CUSTIS

e Data binding
Knockout-EmberBackbone
YNOMSIHEM AN UCTOPUN; HEAKTYyasbHbl
AngulardS 1, 2

e Virtual DOM
React

N Te, n gpyrne — no cyTn, pellatoT 3agavy wabnoHmsanmm Ha JS.
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AngularJS 1 cusTIs’

e Dirty checking
e Bce GUHAMHIKN 2-way
® [l09TOMY Mea/IeHHbIN

® ECTb KOMMOHEHTBI («ANPEKTUBLI») U
KOHTPOJ1/1ePb

® Ha 3TOM yXXe MOXXHO nucaTtb

ECMAScript u BCce-BCe-Bce



NMpumep

C | Ic'ﬂ g

<div ng-controller="LoanCalculator">
<div>
JlaTa Bbigauyn: <input name=
Cymma: <input name=""

type="text" ng-model="props.start” /><br />

type="text" ng-model="props.total™ /><br />

MpoueHT: <input name="" type="text" ng-model="props.percent"” /><br />

Cpok: <input name="" type="text" ng-model="props.months" /> mecaues<br />

iTpad 3a npocpouky: <input name="" type="text" ng-model="props.fine" /><br />

MeHAa % rofoBblX Ha MNpocpouKky: <input name="" type="text" ng-model="props.penaltyPercent" /><br />
<input type="button" value="PaccuutaTtb" ng-click="recalc()" />

<input type="button" value="C6bpocutb" ng-click="clear()" />

</div>
<table ng-if="payments.length" border="0">
<tr>
<th>laTa</th>
<th>Cymma</th>
<th>KommeHTapuin</th>
</tr>

<tr ng-repeat="payment in payments">
<td><input name="" type="text" ng-model="payment.date" ng-change="clear_from($index+1)" /></td>
<td><input name="" type="text" ng-model="payment.total" ng-change="clear_from($index+1)" /></td>
<td>{{payment.text}}</td>

</tr>

<tr ng-if="clean">
<th>Bcero</th>
<td>{{sum}}</td>
<td>{{outsums}}</td>

</tr>

</table>

</div>
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Angular 2 cusTis

e [lodunKcmnum cKopocTb, pa3agenus 1-way n 2-way
OUHOUHIU

e [lepewinu Ha TypeScript 1 Bcex aruTupyroT
e O6HOBMIUCD B LEJIOM
® bosiblle «<MCKapOMnKn»

e Ho 3aT0 TAXKenee. 3a4eM-To TAHeT 3a cobon RxJS...
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React: noyemy A 3a React? CUSTIS

e JSX:Ha nepBblX B3rNsg CTpaHHO, HA CaMOM fefne — KPYTo U YyA06HO!
e CTporo ogHoHanpaBNeHHbIN MNOTOK AaHHbIX
(2-way binding — kak 4yTb cno)xHee, Tak Npobnema)
® [IpaBuibHast KOMMNOHEHTHOCTb
Yéupaet Bce COMHeHus1 B ToM, MV-yTto y Hac — MVVM, MVC,
M-V-VC, M-V-VC-VM...
KoHTponnep 3aHMMaeTcsi TEM, YEM U JO/IKEH: paboTomn C
OaHHbIMU

® JlerkoBecHbIW, NPOCTON, U3ALLHBbIN. YUnNTCA 3a 1 Beyep. He
NPUHYXXAaeT K A0NONTHUTe/IbHbIM KOMMOHEHTaM.
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Moyemy JSX — KpyT0? CUSTIS

[1aéT nucatb WwabnoHbl NpsAMo Ha JS! YA06HO 1 6e30mnacHo.

Hanpumep, LUKKA:
e Ember: {{# each}}
e Angular 1: ng-repeat

e Angular 2: ngFor

e Knockout: data-bind="foreach”
e React: [TIPOCTO UCMNOJIb3YUTE JS :) (06biuHbIi for unu Array.map())

Angular 2 continues to put “JS” into HTML. React puts “HTML" into JS.
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JSX

var MessagelnlList

= React.createClass({

rllc-flc;@

msgClasses: { unread: 'unread', unseen: 'unseen', answered: ‘replied', flagged: ‘pinned', sent: ‘'sent' },
render: function()

{

var msg =

this.props.msg;

return <div data-i={this.props.i} className={'message'+

(msg.
(msg.flags.map(c => (this.msgClasses[c] ? '

body text || msg.body html ? '' : ' unloaded')+

(this.props.selected ? ' selected' : '')+

(msg.thread && this.props.threads ? ' threado’

<div
}I></div>
<div

{msg.

<div
<div

"+this.msgClasses[c] : "')).join("'"))+

"*)} onMouseDown={this.props.onClick}>

className="icon" style={{ width: (20+10*(msg.level||0)), backgroundPosition: (10*(msg.level||0))+'px 7px’

className="subject" style={{ paddinglLeft: (20+10*(msg.level||0)) }}>{msg.subject}</div>

thread && this.props.threads ? <div className={'expand
className="bullet"></div>
className="from" style={{ left: (21+10*(msg.level||0))

{(msg.props.sent ? 'To '+(msg.props.to[@][0]||msg.props

msg.props.from[@]| |msg.props.from[1] : ''))}
</div>

<div
<div
}I></div>

className="size">{Util.formatBytes(msg.size||0)}</div>
className="attach" style={msg.props.attachments && msg

<div className="time">{Util.formatDate(msg.time)}</div>

</div>
}
1)
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3>
.to[@][1]) : (msg.props.from °?
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JSX u Virtual DOM CUSTIS’

e KaK MpUMEeHATb NUBMEHEHMNSA BbICTPO?
(DOM — OTHOCUTENIbHO MEAJIEHHDI)

e XpaHum konuto DOM B BuAe json
e [locne render() cpaBHMBaeM

® |[I3MeHeHuda NnpumMeHaem K peasibHomy DOM
= BbICTPO N NpPU 3TOM MMOKO
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KomMnoHeHTb! React CUSTIS'

e Qo6na3arenbHbin metog OAUH: render()

e props u state (XML-aTpnbyTbl U BHYTPEHHEE COCTOSAHME)
e children (Teno anemeHTa)

e getDefaultProps(), getinitialState()

e setState(). HeT setProps() n setChildren()! (nonyyaet npwu render
poauTens)

e componentWillMount(), componentDidMount(),
componentWillUnmount()

e componentWillReceiveProps(p), shouldComponentUpdate(p, s)

e componentWillUpdate(p, s), componentDidUpdate(p, s)

e propTypes, mixins, statics
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buénuortekmu pna React CUSTIS

e KoHTponnep: Flux
e lnn Redux (2 k6!)
® react-router

® react-router-redux
e HTTP? superagent
e Draft.js (rich editor)
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o «State container»
e (OaHOHanpaB/eHHbIU MNOTOK AAHHbIX:
Store - KoMnoHeHTbl = [lencteua — [lucnetyep — Store
e KOMMOHEHTHI «NPUBA3bIBAOTCA» K laHHbIM B Store
e [/ KBbl30OBaM AENCTBUN

e JlenctBue = reducer: (CocTtosHue, [lenctBue) —
(HoBoeCocTosiHuMe).

— OYyeHb YeTKOoe oTAe/iIeHNne KOHTpOoJ1Jiepa
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Kak nucaTtb Ha React CUSTIS

Thinking in React

1. HabpocaTtb (nnu B3ATb Y AnsanHepoB) HTML-makeT

2. BblgennTtb KOMMOHEHTbI
[TOMHWUM, YTO KOMMOHEHT — eJJuHMLa peHaepa

3. ChoenaTtb cTaTnyeckyro Bepcuto Ha React, Bce uepes props

4. Bblgenutb COCTOSAAHUE, onpeaennTb Bnaaenblia COCTOSHUS
MoXHO y)xe 6paTtb Flux/Redux
Presentational vs Controller

5. HayuynTb MeHATb COCTOAHUE
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CUSTIS’
[lpoyee

e MobunbHoe

m React Native; Virtual DOM Hag HaTUBHbIMU
KOMMOHEHTaMWU

m NativeScript: Toxe JS B oTAe/IbHOM NOTOKE N CBOW
XML-a3blk onucaHua Ul

B YBepeH, MoABATCA elle
e https://html5gameengine.com/
e WebGL: ScenedS, 0SG.JS, Blend4Web
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CUSTIS®

IleMOHCTpaLus
LikeOpera

KnoH Opera Mail Ha React n node.|s



CUSTIS

Bonpochbl

?



