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function foo(a) {
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function bar(c) {
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}
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1 E EgELyANE M&n EOz & nAn
Wér BEL® - E Al 6 0b A O R
N ® M&AN teval(..) Ll D A nVvEz E
A O "Hué A BE2 E-» o Jd3v2
" l:,l b
E L eval(..) Ez or T DOT A B w
aET Wi eval(..) | Es™Q i N E | YA A0
E ® a T4 eval(..) o Ee{ &
"t a AL Eeval(..)E ' EsQ b
t Eb E eval(..) T ESTQ E
E Q- E 1
function foo(str) {
"use strict";
eval( str );
console.log( a ); // ReferenceError: a is not dekned
}
foo( "var a = 2" );
JavaScript W i L L eval(..) = b setTimeout(. .
setinterval(..) EOQ 1 z AnE ANE D1 HA
12 b A °r D °k; a4
new Function(..)d E . E o 1 z NI AnE? A
7 A BEd A Ez 1 BEd E za e V4 E
eval(..) G Ea AT b
b A Bz E C LAl {VE y EEl 70
2.2.2L with
JavaScript 1 Ae P aE e Ef
withBV L = 04aQ 1 withE T 1 4H 4 U
D EsQ n Mt
with | p & " T Eot E ANa& E ' N
3 L
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J

0

var obj = {
a:
b:
c:

’

wWN -

}s

/1 at
obj.a
obj.b
obj.c

0 E “0bj"
2;
3-
4

//NAaE Ad

with (obj) {
a=3;
b
C

4;
5;

SININ aZ=0A
function foo(obj) {

with (obj) {
a=2;
¥

var 0l = {
a: 3
}s

var 02 =
b: 3
};

foo( o1 );
console.log( ol.a ); // 2

foo( 02 );

console.log( 02.a ); // undefined
console.log( a ); // 2ifi. FEap

nv o1dlo2 17
1T objz E” z 1

with v E E2

LHS

=

a

log(ol.a) 2

Ad O1 &=+ 2"

yolM6AN Ean2” d

02.aD d undefinedk

f

wa 02Mao N

mp

t foo(..)

with(obj) {..}t

!

® E console.

E
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b} S
with AR o o Ei | ! [ EsTQ E S 1
E wo | & 1 Es™Q" nt
A Newith TP $Q Ea ! y L E var
°: WD 1 E Ew b» & with | E
b
eval(..)- L r 1 Do Ez Eiw ° | EsQ Ew
with ~ 0 M67 ET nA 1 EsQ 2
NE& MG olf with E with E olE o T r
1 ol.a REH RALaa N 02 E ° aH AR E
S L ELHSH nd Ad 01 a
02 E | foo(..) E L5 "E &4 n aE Sa a0?2
E AnA T 68 A A i at
with AR AN T ° "HH fE . HAL a
& E E = R = a
T oM eval(..) L withE wo & A
a withp N Eo® D 1 E E" dopAs O
eval(..) DA t
2.2.3L
eval(..) L withw "onAN E E S a Es
o) 2
v E s L "T  Ef Ee 2z " E E
v AL EET swiy AGEL
JavaScript Woow M THA E j 2 b4 s 02 E
sQn 1 "H E-e & B L1 Eg Ed I b &
H At
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a L 2 Q eval(..) D withE vyaod B H q E "H
EE N $sQH U'H E eval(..)Wwd & 2 E FARY
dL§ N " E Q EM87 with nv $7Q Ei E do
a
wt E L eval(..) D withE E ¢ "E EE S
aE o r Lyt
L2 X eval(..) D withE GwsB & Al L S
E 3 we El ) E Qr L { Ez
Y] e 1 b
$Q 2 4 E " GEtw ESQH V'H
N3 8 E yH n - 4L EET(b 8 S Ib Ayl'
nodqd t
JavaScript T 0 O] Ueval(..) L witht i "Ho
r 1T oot EOCz o6 nAnn E2 1S AV ESTQ A
& o 3 Y 11 E a I ENT E a
EH n | ETonA T EsTQ A at
Ti EN 0w i q n 1 E I 0
E ¢ Et L v i "ENA 2 B b b
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function bar() {
// ...
}

02 E B o EO®
E op W fgAs 11 aBs& & )
E E46 Z a EL
a Ea” B E s 1 w B E
1 & B S
3.1L - E
i i E E UV Ewysg JaaScripti n 4
14 Ew nv 1 E® 16 "Er WnA
r E b

a . T eE b

Ez U

function foo(a) {
var b = 2;
// z

E

o m

S JavaScript

m»
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E



var ¢ = 3
}
12 "H E foo(..)E Or H 1 ab bk cd bart Hoop
i ELIE 1 H 3 2KEB ©d "ENY | E
b 3 I E a
bar(..) T E T T E E or T H
A U fook
H f ab bl cl bar"EY foo(..) E E S QT foo(..)E
i noA b i E H g "E QT 0 n A E S E
7 WA ReferenceError W U
bar(); //
console.log( a, b, c); // 1 "E
a E H A Aal b cl fool bara foo(..)E  'E p'’A EE
bar(..) DA A bar(..) vy EH n at
. Er E r4 E B E 14 Eow
A E at ~&n Al EE ¢&'H
JavaScript B 0 "B EOA © 3
a s E L. | ! ® p’A EB E Wy
r A E '
3.2L Qh
id EWM i 14 E e 2 rav]f y
oT Ez i E "HE o - i n o E -
i 2 O ho a
“E L 12 "HE n 1 E 1 "Hz E
L A ©d a"eEy. & ' nVEoL 4 E Emr E
Ltk H E B L1 p T4 E E o
O ho 2
O hos Ld 1 E~ s
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=0 T8B n E bhaQt XE T |
EE 0] | £t M " E HO z
Eod EO ho Eo ! oi E AP "t
1 8§ 4 UI_B [ s L B 11 E O
Ea E A & La ¥ oz & E
E wn [o0EB ©0d Eow B od 3 EE
Ez i B od 1 A Et
U

function doSomething(a) {
b = a + doSomethingElse( a * 2 );

console.log( b * 3);
}

function doSomethingElse(a) {
return a - 1;
}

var b;

doSomething( 2 ); // 15

12 "H EB bdJ  doSomethingElse(..) ~  doSomething(..) y i
EO o} b7 y i b doSomethingElse(..) E O A 6r J
z Eo o 0 EE D o} 6 A Ed E
TowA ¢{  doSomething(..) E ME” O+ 0E "~ wH Ei
b  doSomething(..)  E U
function doSomething(a) {
function doSomethingElse(a) {
return a - 1;
}
var b;
b = a + doSomethingElse( a * 2 );
console.log( b * 3);
}
doSomething( 2 ); // 15
E bl doSomethingElse(..)"E QT y b A Ew D doSomething(..) b
f L LE Ea oA fy E - EE V'Ew

S t
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O ho gEs L y E 1 EIE r H n " EF E
T H i E a r E ) B F LtF wWA
B E " oL
5

function foo() {
function bar(a) {
i=3;// = for v E i
console.log( a + i1 );

}
for (var i=0; i<10; i++) {
bar( i *2); // -E v A4
}
}
foo();
bar(..) y E" KW i =3 0" foo(..) y for v E it
1 WA v E ip W& 3E 10 T Mt
bar(..) y E" d 1 308 Ep 4 E Evar i =
i 1 A Wi 1 & EO pB i dQ
p ! r EH R _ Eo wvarj =3ta Mo
o O EH E S O Bo y
E - b
1. © )
B F E 10O Y ¥ Lab o1 O & E L
oy EJ o8 o ET we QF ¢t
L v 0 ! g1 EB E | O T B
D E T E n 7 41Ef "EwB Ti A T aE
Ewr A EH A9 a”  EsQ b
U

var MyReallyCoolLibrary = {
awesome: “'stuff",
doSomething: function() {

/7 ...

1.

doAnotherThing: function() {
/7 ...
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2 Ne
r F E|7QL 2E i «JANET T 0 Ne 1
b /i E &£ "E 4H q & 6 E o I Ne
Ei Y EH OA & 1 GE b
® VE /e s 0LSQ ¥% EO 60f &
E % H A4 E an Ew Dd I F E
E Yer U E F t
SE E ' 4 Ne / i Ef £O05 wA
E 2
3.3l -
4 EE 2 ™y .o 4 E + EB L1 g
h o E oA o A y E 4 t
U
var a = 2;
function foo() { // <--
var a = 3;
console.log( a ); // 3
Y I/ <
foo(); // <--
console.log( a ); // 2
- n Ea ° E wA 0 E :
z i 4 fooQE foo 1 .3 O o) A
0 & SEz 6 [ A foo()a o T4
Ez t
L4 4 Ao 4 r aE ° A
Yw" L
E E JavaScript 1 8 n" ! E&nlt
var a = 2;

m»
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(function foo(Q){ 7/ <--

var a = 3;
console.log( a ); // 3

PO; 17 <--
console.log( a ); // 2

N "HN 4 Q E b
Eo <1 E (function... & J function..., £ /1 Ne 3 ¢
T . E JEa -~ Al E Npd wpad 4 KW o
TH EJ It
"H ILkw NYaE&©Q functionBM 7 E
A, JJ 2 Eo 1 E & L function
EO 1t sE i T EA T T4 KW ot
. L1 xw 7 E N E Hopgvw_ & L]t
oA 12 "HL O 1T "H foop . & E g o
foo() @ OO "H foop_. & 4 KW E Wr b
F+ H E (function foo){ .. }) 41 kW foo .. 2KE
DA E r t fooB D | rwAz O y
L
3.3.1L -
i 4 KW E+ i ooz Eo U
setTimeout( function() {
console.log("l waited 1 second!");
}, 1000 );
4 1 KW E function().. Hofged kw EE
o ' 4 A JavaScriptE  Q AQE L
4 KW Ma AE-0 L/ 3 QIEz ta
6
1. 4 T E - E & = b
d 1L d 27



2. L A4 Ea&- A

E arguments.callee

o 69 t 1 E E MLQe M~ 1.

12
3 4 i 2 n o/ N . E- £t E

2 12

4 kW Al X AR ALy TE Ne Wl ¢ L gz 4
KW & 14 " T L T " vU
setTimeout( function timeoutHandler() { // <-- E 4

console.log( "I waited 1 second!" );

}. 1000 );
3.3.2L 1 KW

var a = 2;

(function foo() {

var a = 3;
console.log( a ); // 3
DO

console.log( a ); // 2

4 b0 T () F vE SB TKW E , '
) ) 14 Eo (function foo){ .. DOL O 1 ( )¥J B BK
W EO®T () T4t

« Ly E T %4 1 UNnFeg z x =~ 1 kW
A Immediately Invoked Function Expressiona U
J i WFEA&  z EENFE L VE 71 1 I KW b
i 4 EwnFEe L YEA& i 41 kW E E S 1
& WBE Vit
var a = 2;

(function HIFEQ {

var a = 3;
console.log( a ); // 3
HO:

console.log( a ); // 2
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i\ M E IIFE E=0 "E" QA T " NE U (function){ .. }O)L
L3 E Nt O 1 KW puop () E e e T 0O
F & 0  EQ [o ~ o E() | t
f Et ! ! Ft
IIFEE T AL GEAV Q a 4 & M6z N t
U
var a = 2;

(function IIFE( global ) {
var a = 3;

console.log( a ); // 3
console.log( global.a ); 7/ 2

P ( window );
console.log( a ); // 2

Y windowi E M6/ Ea+yz globalE S 2 Qf 1 &
i E Bé&o 1 O 0o EB " L a Ty M
6 £+ E&a E° B L ~ef+ E £ 7T Nz Qt A
L Et
1 E 1 t 1 A" undefined® nE DW " oA E LA
rlyay 1oz undefinedE & i E r M E
) 2 undefinedH 1 E E  undefinedU
undefined = true; // 7 2 TX AT 4
(function IIFE( undefined ) {
var a;
if (a === undefined) {
console.log( "Undefined is safe here!™ );
}
HO:
IIFE w By E a 2z E E A E4 A OO0 E IFE
@4 z M6/ L UMDA Universal Module Definitiona D Y
a b A Ne | Ea " 1t
var a = 2;
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(function IIFE( def ) {
def( window );
P (function def( global ) {

var a = 3;
console.log( a ); // 3
console.log( global.a ); // 2

b;
4 KW deféd "THEOQy HE @4 z A 1 z 4 defap M6 N
NFE- & EO |y H t ®Ez defA T M6n E-J apir Eo A
windowM & globalz E ¢t
A Ned LV E a Ea& X 6  JavaScript GE -
& QE a E a U EE-» I E a
J FNANEZ b
L JavaScript E= 0 wh E d E S E.Q 1 BE
G wa Ea i JavaScript E,, Q E 1T o W b
A Ne y QtE2 E | Eafi = L YV E JavaScript
2 g = U
for (var 1=0; i<10; i++) {
console.log( i );
}
for vVE y Jda B iE | for v  E
iE e iwp _ & v Al o ba E a
i E |tB E "N EGa AN FEe X HO30
/Lt 1 U
var foo = true;
if (foo) {
var bar = foo * 2;
bar = something( bar );
console.log( bar );
}
bar8 J if E E S L Ao if y W T .
E ta Ea& var B E E EE "Ew
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D
O
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O
O
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%
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for (var i=0; i<10; i++) {
console.log( i );

}
1 for v A v ags i a 1
4 S
" E E. Q Nd T E2z E o ® 6 Ao”™ a
B E L W EOd4 B YA B E LtB iE A LV
EHaY & for v E L Od WA W t
in B8 ,wpr O 7 z E ;) E = X
a E K JavaScript @ E B t
LA ", O a4t
3.4.1L with
02 [ withBMY £ J 1 NEN ¢ E E
A E aE  withT 1 nVi E J with A
y L
3.4.2. try/catch
Al W & JavaScript E ES3% @ %G try/catchE catchH wn v 1
E E® J catch 2
0
try {
undefined(); 7/ T A'Qd T
}
catch (err) { ’
console.log( err ); // s | a
}

console.log( err ); // ReferenceError: err not found
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&EEerrdV catch™™ | EA TN W iTW L

A Ne 1 ADpH fE® bpXy HEH  JavaScriptv 4 A L
"3 EIE a dEa& & 1 E 1 o1 catch™Hh
EH 3 . W B E-0/4 Nd/iw wQi AL
~ ° & E B "Ebpec O v E

& 4 YA/ iw w86 O00Qf Allt

r 1T rz EANE=0, Q WY catchE z errill
err,Et ., Q QuB3 4 Nd/ii1 "B ENdL
catch™Hh wn A v 1 E | Ea (
Y BiwQ . E b
3.4.3L let
& E E JavaScript 9 ET 2 E EoLJd
E JavaScript, Q © i a Al Ei b
FEES6 B E EletBM E t Lvar E B & L
let BV yB &4 E A L { ..} yatr: H Elet
EsB o} E b

var foo = true;

if (foo) {
let bar = foo * 2;
bar = something( bar );
console.log( bar );

}

console.log( bar ); // ReferenceError

lety8 V. 1T AV E E Er ol "z EJ
b E L B _8EB E-° Q 6 A o A
O r E ET WA 2 Beé+

Onn y HAY T E B EY B BE" Eo
N E Ez o} Ioaq Ez t E Qf Al
Ee L E/ U

var foo = true;
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if (foo) {
{71/ <-- E
let bar = foo * 2;
bar = something( bar );
console.log( bar );

}

console.log( bar ); // ReferenceError

EE E "E { | letn A i
GE t 1 E if v OnA 1T E L i
6E T E D'q"‘Eé A(A)r Wl y if E 1 4L
Tes W b p - BA
04 E W E ¥ ¥ i E E 1 L
a letn E Y N 12 Ez o E r
OV o
{
console.log( bar ); // ReferenceError!
let bar = 2;
}
1. v
Al E L3p7 > U WED i Bt N
Eow  E E I 3vVEi w 05 1
500
function process(data) {
// (o E
}
var someReallyBigData = { .. };
process( someReallyBigData );
var btn = document.getElementByld( "my_button™ );
btn.addEventListener( "click", function click(evt) {
console. log("button clicked");
}, /*capturingPhase=*/false );
J i
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click! E&adde . someReal lyBigDataB L & process(..)
oF U X T E 0467 D WD ra E click
T o 1 E 3 v E JavaScript ’ o v T1e A T i
a
w w E | 6 E z DV someReal lyBigData
function process(data) {
// (o E
}
/7 & E 5 4
{
let someReallyBigData = { .. };
process( someReallyBigData );
}

var btn = document.getElementByld( "my_button" );

btn.addEventListener( "click", function click(evt){
console. log("button clicked");
}. /*capturingPhase=*/fTalse );

B EeiB® 1 30_a Al E/ i E
Ez /i I3
2. let v

T let Qu EO i E for vt

for (let i=0; i<10; i++) {
console.log( i );

}
console.log( i ); // ReferenceError
for v y Elet; JY i, & for vE E 3 4 a
E 1Yz E D T ovyY2z E n "k
J a §Yz N G E U
{
let j:
for (j=0; j<10; j++) { )
leti=j;// 1 Y2 o
console_log( i );
}
}
TYZ2 L GE Al E w 05 30 7/ 3

Qa

B

0




var foo = true, baz = 10;

if (foo) {
var bar = 3;

if (baz > bar) {
console.log( haz );

var foo = true, baz = 10;

if (foo) {
var bar = 3;
// ...

}

if (baz > bar) {
console.log( baz );

¥

EsB
var foo = true, baz = 10;

if (foo) {
let bar = 3;

if (baz > bar) { // <—- Az
console.log( baz );

3.4.41- const

L
Al

let E ES6w constE
a4 e i " Ed CEw

By U

T

bar!

m

T

n§ E
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var foo = true;

if (foo) {
var a = 2; ~
constb=3;// 0 if E

3; // L1
4; // W )

a
b
}

console.log( a ); // 3
console.log( b ); // ReferenceError!

4 JavaScript L V E a b3 E
E O ho E E F VE
ad o E a t E 8 L4
12 A L {..} ya
T ES3, E try/catch4 ¢ catch™th | 3
ES6 letBM AvarBMW EX &F
(..){leta=2;}w T Jdd ifE{..} EB
L
r 4 E 24 Nt
Q ° 0 AL En Nk

Mk

Qda

mp

Am)

36d O3



& E A
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! Ee EENY
a EB i
E 2
4.1L W
Y JavaScript 2
E wA 1.
2 U
a=2
var a;
console.log( a );
console.log(..) ]
=0, Q0 W undefinedE
D E Swp"

™ m m

=
MM QDa
-

var a
undefinedt &

a

T

E
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Hz U

console.log( a );

var a = 2;
12 H Kk T E A
H W E o T 2w W
Sw | ReferenceError | Lt
r E xSE T ELt T Ew
8§060Q S i E
AAa Ew " A a S
4.2L v H
- 1 E ow 01
41 JavaScript Z i n w
Ee + E 3 B £ O
E—r t
SE E Eo B 1LJ
Dl &t
a & var a = 2; E W 1
Uvar a;L a=2;t 0 1 &
6EZ v "HE
EO 1 2 "Hiy nol
var a;
a=2
console.log( a );
O yHw EoOdy H 13
OE EODT 2 H Y1
var a;

console.log( a );

a=2;

!

O

>,
MR

, W

t & JavaScript
JH1 Et Ot

W

e

Kjl Qa Ty

WD
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SEw! oGE T bt F B 1J T 2 i E pO Ad
E E T [bi b
F+ H E AA a e A at
3 Wo E o (0] T ot L B
2 E Ew BTAl E zt
foo();

function foo() {
console.log( a ); // undefined

var a = 2;
}
food E A1 w0 -4 E  apo E sO Ed
[ L
é E E 1 "EW N d AN Xy HEzZ "H o ANY
A or 0 aE o E foo(..) w y { var
all A e, & ' b E Ga S "Hz ° wbp
E U
function foo() {
var a;
console.log( a ); // undefined
a=2;
}
foo();
& E- WD Ea 4 KW , wp L
foo(); 7/ + ReferenceError, @  TypeError!
var foo = function bar() {
/7 ...
}:
"Hb EB H 1 fooQ)D o "H 7 A i} aE S
foo()r WA  ReferenceErrort & fooS @ A L T Wr
1 kw E T w"  a foo() i undefined 1 4 & wA AQd E
S 1 TypeError | t
- B i B4 kW E W g v Q
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0

foo(); // TypeError
bar(); // ReferenceError

var foo = function bar() {
/...
¥

2 "HA | ®E -~ Wwo

var foo;

foo(); // TypeError
bar(); // ReferenceError

foo = function() {
var bar = .._self...

Ls "EW D La

o Ez a 4 v D
2 U

foo(); // 1

var foo;

function foo() {
console.log( 1);
}

foo = function() {
console.log( 2 );
}:

P 1o, 24 1 2 "Hw b

function foo() {
console.log( 1);
}

foo(); // 1

foo = function() {
console.log( 2 );
b

of
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E var foo/ Nof function foo()... E Ea " E A Sbp ¢

aE 4 ¥ & B L
ANe ™ E var wpe UEAT o E w A Et
foo(); // 3

function foo() {
console.log( 1 );
}

var foo = function() {
console.log( 2 );

}s

function foo() {
console.log( 3 );

}
E E Ea 1 i " d
Al —EE® ALl WA ¥ 2E I3
€ E Db M "H U
foo(); // "b"

var a = true;
it (8 {
function foo() { console.log(a"); }

}
else {
function foo() { console.log("b™); }
}
! ° E  JavaScript E" 3 Q "BE S
7 r y 4t
QA var a = 2; 1 E® ~ JavaScript  ° ¢ L Y ovar a
La=-24 1 anek EO ' v J'HE Ewda! v HE 2
E i OG4EEY 2 3 D no1 ot
N T [b o} B E As L1 a3'Ewp O A6 A&7 E

GHE T [ bbp, 13
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i 6 JavaScript AoaT
E Ea o7 Al 0 E
b E 4EX JavaScript &
pE E L 8 Al \UT X
Etw™ é A X n = E
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Q Ao A EE
10 Douglas Crockford ~ Web, Q g~

JavaScript4 E

3 0

Al E 1t
ENY HE® Usut
SVE@ ~ ¥ Et E
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a4 Y e A Es™Q E{ ¢ SLE . a s
b
2 1 Ta b
function foo() {
var a = 2;
function bar() {
console.log( a ); // 2
}
bar();
}
foo();
"Hz L E 2 . En sQ Ed % E-
bar() A v EB aA T E ! RHS d a
30 s
~ N E ra o E&a E 6 = t o} 1
bar()i aE EGQ s Ed % Eo % SVE |, "HEA A&
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2LR X f & E Lin
30 R- B8wfE 1LAA
U Rr- 0O of Eo "~ itnn




TP EAH E E2 "H EJ  barQi I 9 & foo() Esov
Eq A E Eo 0 at bar() b Q3
foo() E 2 S v a E bar() foo) v t
a J G & E3ve;, 4N ¢ 3 E o] 12 "H 30
L/ Et . 60 1s57Q En30 h 2 oF
Eo 1t
Hz E o} 300
function foo() {
var a = 2;
function bar() {
console.log( a );
}
return bar;
}
var baz = foo();
baz(); // 2 i n E T 3LVE Lt
4 parQEsQ s A fooQE L o y bar()d 3 &
1 N M6 L 1 E Y bar E4 T 3 & 0> t
foo() oE 0> A i y EbarQ4 a“ 7B  baze * bazQE
- [+ EH 9 g y E4 barQt
bar() D | L a ! E & EsQ EOa
b
foo() ®E | w Z fooQE 1 "Eb Y E E
V) A E ¢ "t foo() E r WD E .
Ow i n > t
w3 LEO | W EQ t y v E S
DD Lt i y S bar() 3 L
bar() E SE 7 ® foo() ESVE @&~ 8
T2E t bar(Q) o L N b
bar() d i E Eow 1 i4 30t
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function foo() {
var a = 2;

function baz() {
console.log( a ); // 2

}
bar( baz );
}
function bar(fn) { i )
nQ; 7/ E I 304
}
y 4 bazM&7 barEa @ Ty 4 A 4 aE 1 GE foo) v
Esof L 3a E s A ab
M6 & T JEL
var fn;

function foo() {
var a = 2;

function baz() {
console.log( a );

}
fn=baz; // Y baz’H 7 4B
}
function bar() { S ;
™Q; 7/ E T 304
}
foo();
bar(); // 2
& Hy 1 wméa  EsT £ Bud T
E B4 I
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function wait(message) {
setTimeout( function timer() {
console.log( message );
}. 1000 );

¥

wait( "Hello, closure!” );

Ny 4 A timera M6 7 setTimeout(..)t timeri 1 @ wait(..)
ESVOE SwnD { B messageE I3

wait(..) 10004 eE E ° W E timer 4 D wait(..)
E3ot
a E E E/ i 4 setTimeout(..)d { 1z E E 1
z 4 fno funcE © E b v o A = i
y E timerd E®sQ '/ b nd 2
i 30t
D E L - jQueryA © 1 E JavaScript ~ &E
Ez2 U
function setupBot(name, selector) {
$( selector ).click( function activator() {
console.log( "Activating: " + name );
1)
setupBot( "Closure Bot 1", "#bot 1" );
setupBot( "Closure Bot 2", "#bot 2" );
r E W Ez Ea E2z p 30 BE 1
i X° E E4
Es L LGE 4 AN i EsQ aa o
E ° 4] MGE Tw &30 4 E Loé A I
Ajax I n I Web Workers © 4 E v AD v a E
od E 70 304
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var a = 2;

(function HFEQ {
console.log( a );

HO:
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for (var i=1; i<=5; i+t) {
setTimeout( function timer() {
console_log( i );
¥, %1000 );

50 it’s a tree falling in the forest with no one around to hear itE 1 ETQ A N Eo
ey Leg TEB LAn
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for (var i=1; i<=5; i++) {
(function() {
setTimeout( function timer() {
console.log( 1 );
}, i*1000 );
PHO;
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for (var i=1; i<=5; i+t) {
(function() {
var j = i;
setTimeout( function timer() {
console.log( j );
}, §*1000 );
HO:
}
a L/ at
i "Hz n nu
for (var i=1; i<=5; i++) {
(function(j) {
setTimeout( function timer() {
console.log( j );
}, §*1000 );
HCi);
a E Wee J7¢ 4 E S N iMé6
a JEA& w9 it L "Hz
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for (var i=1; i<=5; i++) {
letj=1i;// EESOLE &
setTimeout( function timer() {
console.log( j );
}. §*1000 );

function CoolModule() {
var something = "cool™;

6U Bob Barker o Eo |

(o}
rF
¢
3¢

}
a E wy v &A Bob Barker® E Eafor v y Elet wy
1 E EoT iB vib + D §E §Y2'EwW 3
®oE 1 Y2 'Ew T Y21 E I ¢ 18 &
for (let i=1; i<=5; i++) {
setTimeout( function timer() {
console.log( i );
¥, i*1000 );
}
. s L3y 3 it E EO Ti
B E JavaScriptb b
w E2 SVE X EaTk E $ o2 Bt
a XE 1 U L
function foo() {
var something = "cool";
var another = [1, 2, 3];
function doSomething() {
console.log( something );
}
function doAnother() {
console.log( another.join( " 1 ™) );
}
}
"Hz AEE 8 ESULE 1 B something
L anotherE ~ doSomething() L doAnother() T 4 E Es™Q A®
i 3va i fooQE b
J 2 U
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var another = [1, 2, 3];
function doSomething() {

console.log( something );
}

function doAnother() {
console.log( another.join( " 1 "™ ) );
}

return {
doSomething: doSomething,
doAnother: doAnother

}
var foo = CoolModule();

foo.doSomething(); // cool
foo.doAnother(); // 11213

! JavaScript D, £ LYE EaQ | b, |
E B
a 2 b
E CoolModule() 14 Ez | @ nv ot EoLr

vd E L30p"E QonAt

$ E CoolModule)u > 1t | Q{ key: value, ... } K Ei ¢t
T 0D E{ r i y . Wr y OB E L nd y OB
b E b AR Ev> 3 Et » APIL

T E0> p" 7 y EB fooE ef I A API

& 'QE o foo.doSomething()L
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Y
£ jQuery | T« FE tjoueryl sH i jQuery  Ei
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ak
doSomething() L doAnother()d 1 7 & v E3S0OA [ @
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var foo = (function CoolModule() {
var something = "cool";
var another = [1, 2, 3];

function doSomething() {
console. log( something );
}

function doAnother() {
console.log( another.join( " ! ™ ) );
}

return {
doSomething: doSomething,
doAnother: doAnother
}:
PO;
foo.doSomething(); // cool
foo.doAnother(); /711213
3 4 FB IIFEAz\Y O3 aE = @ rd 240>
E H A fook

Ed E s 4 z U

function CoolModule(id) {
function identify() {
console.log( id );

}

return {
identify: identify
b

¥

var fool
var foo2

CoolModule( "foo 1" );
CoolModule( "foo 2" );

4 CoolModule()E 1y E nv E D 0$E
*r "EwnyN 1 E LA 1 E i1
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fool.identify(); // "foo 1"
foo2.identify(); // "foo 2"

T Yaa XEBy O E

var foo = (function CoolModule(id) {
function change() {
/7 1 APl
publicAPl.identify = identify2;
}

function identifyl() {
console.log( id );
}

function identify2() {

console.log( id.toUpperCase() );

}

var publicAPl = {
change: change,
identify: identifyl
}
return publicAPI;
P ( "foo module" );

foo.identify(); // foo module
foo.change();
foo.identify(); // FOO MODULE

| E yno it APIT
“EoO .o LaQL E '

X0 . / Ne 3 E A

var MyModules = (function Manager() {
var modules = {};

function define(name, deps, impl) {

for (var i=0; i<deps.length; i++) {

deps[i] = modules[deps[i]];

}
modules[name] = impl.apply( impl, deps );

}

function get(name) {
return modules[name];
}

E
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return {
define: define,
get: get
}:
PO;

"Hz E

N>

modules[name] = impl.apply(impl, deps)t
L aEe 0> E i E APIET

>
~ = 4

t

A & U
MyModules.define( "bar", [], function() {
function hello(who) {

return "Let me introduce: " + who;
}

return {
hello: hello
};

})s

MyModules.define( "foo", ["bar™], function(bar) {
var hungry = "hippo";

function awesome() {
console.log( bar.hello( hungry ).toUpperCase() );
}

return {
awesome: awesome

})s

var bar = MyModules.get( "bar" );

var foo

console.
bar.

MyModules.get( "foo" );

log(
hello( "hippo" )

); // Let me introduce: hippo

foo.awesome(); // LET ME INTRODUCE: HIPPO

"foo" L "par" "E [ 1 021 n APIEA 4 Et "foo" J
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bar.js

function hello(who) {
return "Let me introduce: " + who;
}

export hello;
foo.js

// 4T “bar" A helloQ)
import hello from "bar";

var hungry = "hippo";
function awesome() {

console.log(
hello( hungry ).toUpperCase()
);

¥

export awesome;
baz.js

// A E "foo" 1L "bar"
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module foo from "foo";
module bar from "bar";

console. log(
bar.hello( "rhino" )
); // Let me introduce: rhino

foo.awesome(); // LET ME INTRODUCE: HIPPO

12 "H E "HN DA M foojsL barjst @ O
T2 "H E Ebarjs Eb w DA 1 o
b
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function foo() {
console.log( a ); // 2
}

function bar() {
var a = 3;
foo();

}

var a = 2;
bar();

$Q foo)) Ea [ RHS a
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Lk H E now EE®: 2 E b
SE L JavaScripti A E E 2 E foo() Yw i
function foo() { A )
console.log( a ); // 3A« 2a a
}
function bar() {
var a = 3;
foo();
}
var a = 2;
bar();
W S a4 foo)) Q & aE®B Ew 1] @ fooQEO
Gd aEowr EsQ d t foo() bar)) & EE
wN  barQ E Ee & 3EB  at
= 27 s v t
a A $7Q Ez AD e nLA
E 8 Si A a EoL n A E 7
ET W™ & . EEnsQ dee2EtL
E E JavaScript® r i A b $Q ENa '
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EtAthis 4asQ B | EwA B 4 TL&1 o t
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{
let a = 2;
console.log( a ); // 2
}
console.log( a ); // ReferenceError
"H2 ES6V 4 L/ ta ES6
W 1] catcht
try{throw 2;}catch(a){
console.log( a ); // 2
}
console.log( a ); // ReferenceError
X4 2z "1 2t Vorw
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EW T I 26 ecatch™ EB wd a4 1 L &
WE catch "Hr i E S ES6 Ev 4 E 2
ant
oa B W EO. d | Ez 406 WE E 2 CoffeeScript
W i Ez Ea ot
& /i Y ES6E 2 FB ES6 v A E 2
2 Eo y EFIE e 4 [/ 0 12 | E
y L/ t
E ES6 E AE E: @ Xy Haf E & O T
ES6 Evi ES6fH E 2 F/ 1 1 ES62 N | E B ES5
Ez t
B.1L Traceur
Google ! ! Traceur E (= Y ES62 FBY ES6
EvAAXy™H ES5EA;. y ak TC39 Y] T/ 0 A /i a s
G E f BE7 t
Traceur & Y Ez "H B S x aEA
{
try {
throw undefined;
} catch (@) {
a=2;
console.log( a );
}
}
console.log( a );
i E/ i E i H A ES6v 4 E
try/catch T ES3, 1 ¥ Ao / Eat
B.2L -
03 A E Ez2 ;4L & E 2
Es w r E " s
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let (a=2){
console.log( a ); // 2

}
console.log( a ); // ReferenceError
OJdd 1 AV E r Elet wnA 1 E ° N
LGt rd". T E 2 6 - Q E [
(o} B & Eay 9 "MNAEz ¢t " "HB A
T t
=0 4 AN var &4 ay Ed = JALIlet
y8B A EayE L =@ &l letd E E i
. 4,
a 1 E let °r 0O ES6 t* &E Traceurw N
Ez t
1 E +QFE ES6 Qo 2 %o L
/*let*/ { let a = 2;
console.log( a );
}
console.log( a ); // ReferenceError
/i n" Et S 1 i v let E o [/ i1
FB+QE / E2 t
s . Q 1 let-erE/ i A" 1 Lleter T 67V E2 FE
a E i & let o i Ft Wl U0 letd E 4
2 b ¢ OF leter ES6 2 FEO VE L z E\J
2 MG67 TraceurE/ it
S Eleterw T --es6E A BsEaw'B B2 E b
1 let-ery B H EES62 Ewr W B [ try/catch/l  hack
EES3 261U
{
let a = 2;
console.log( a );
}
console.log( a ); // ReferenceError
S i ES6 E v A let-erE & B Esev i E
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var foo = a => {
console.log( a );
+

foo( 2 ); // 2
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var obj = {
id: "awesome",
cool: function coolFn() {
console.log( this.id );
}

}s
var id = "not awesome"
obj.cool(); 7/

setTimeout( obj.cool, 100 ); // «
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cool()4 @ this ~ E_ a4 1 | Qea !
Ef  var self = this;t

0

var obj = {
count: O,
cool: function coolFn() {
var self = this;

if (self.count < 1) {
setTimeout( function timer(){
self.count++;
console.log( "awesome?" );
}. 100 );

+
obj.cool(); // s

var self = this W) n" nd this_ & E Eo )
| 7 LE E Al E/iUsQ b self 1 f
$Q Lzon EH ARE. B this, 6Ef b Q b
o a | Ea E G 6O t SESRE T T y
"Et+ JE 0 N Q "QE E thisi T b
ESe Ev A T 4 thiss QE U
var obj = {
count: 0,

cool: function coolFn() {
if (this.count < 1) {
setTimeout( ) => { // M - L& s
this.count++;
console.log( "awesome?" );

}, 100 );
}
}
};
obj.cool(); // = = ?
v a Ev " tis, & E L 1 E ' LA
this_, 6E% E w2z E a EsQ " @ thiss E Lt

1))

E 1 2 "H EM J oA ' s Ed E this/ 1.
® O ¢06 coolQd E this, A S o Wi Wa

a

m»

thiss Q d 65



L 2 E v 4 b ALGE T W i H ¢
P this_ 6% LsQ ¥% L
F+ H U 6 this Qt E 2 s, LsT 1%
Al T Q1 E Al E Ea o
N L
TA v 4 E wAi Eti 4 o
4o E V03 t
EA> 10O BE 1"+ E|T Lo rthisi t
var obj = {
count: O,
cool: function coolFn() {
if (this-.count < 1) {
setTimeout( function timer(){
this.count++; // this 6 E
// bind(..)
console.log( "more awesome" );
}.bind( this ), 100 ); // look, bind()!
}
}
};
obj.cool(); // " 2
av 4 this § QE Ew a"” & E bindQE'E
(A BN N 2 b
) E. nd Ed 0 b
y 1 57Q Aw 3VDaE 1 thissQ ¢ VYA
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function identify() {
return this.name.toUpperCase();
}

function speak() {
var greeting = "Hello, I'm " + identify.call( this );
console.log( greeting );

}
var me = {

name: "Kyle"
}s
var you = {

name: "Reader"
};

identify.call( me ); // KYLE
identify.call( you ); // READER

speak.call( me ); // Hello, KYLE
speak.call( you ); // Hello, READER
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L thisé 1 i identify() L speak() M

function identify(context) {
return context.name.toUpperCase();
}

function speak(context) {
var greeting = "Hello, I'm " + identify( context );
console.log( greeting );

}

identify( you ); // READER

speak( me ); //hello, KYLE
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function foo(num) {
console.log( "foo: "™ + num );

//~ foop i ES$
this.count++;

}

foo.count = 0;
var 1;

for (1=0; i<10; i++) {
if (i >5){
foo( 1);
}
}

// foo:
// foo:
// foo:
// foo:

© 0o ~N»

// foop 0 $s
console.log( foo.count ); // 0 -- WTF?
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function foo(hum) {
console.log( "foo: " + num );

/7" foop @ E$§
data.count++;

}

var data = {
count: 0

}s
var I;

for (i=0; i<10; i++) {
if (i>5){
foo( i );
}
}

// foo:
// foo:
// foo:
// foo:

© 0o ~NO»

// foop o $s
console.log( data.count ); // 4
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function foo() {
foo.count = 4; // foo
}
setTimeout( function(){
1/ A Ea- Q
}. 10 );
614 o, i 4 E v foo b
a O ot EM setTimeout(..) ED - . H A 4 b,
1 a s i v a
w M Ea A D 1L E QE arguments.
callee a EJ4 T ¢t T 4
v EaQt wE" FEG r 1 E
i 4 AKW & arguments.callee /A D E
4
E i E E 1" a0 fooH 1 2 this 4
i U

function foo(num) {
console.log( "foo: " + num );

//~ foop o ES$
foo.count++;

3

foo.count=0
var i;

for (1=0; i<10; i++) {
if (i>5){
foo( i );
}
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// foo:
// foo:
// foo:
// foo:

© 00N>

// foop 0 $s
console.log( foo.count ); // 4

wE GQ or  thisE Eo
& 'Q this food 1 U
function foo(num) {
console.log( "foo: " + num );
/1~ foop @ ES i
// E &8 EO 4 Az\ dz
this.count++;
}
foo.count = 0;
var i;
for (i=0; i<10; i++) {
if (i >5){
// call(..) D this 4
foo.call( foo, 1);
}
}
// foo: 6
// foo: 7
// foo: 8
// foo: 9
// foop 0 $s
console.log( foo.count ); // 4
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function foo() {
var a = 2;
this.bar();

function bar() {
console.log( this.a );

}
foo(); // ReferenceError: a is not defined
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function baz() { _
/& o U baz
// SE& @

Cca

console.log( "baz" );

bar(); // <-- bar E @
}

function bar() {
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//a o baz -> bar
// SE& w baz

console.log( "bar" );
foo(); // <—- fooE @

}
function foo() {
/& o baz -> bar -> foo
// SE& bar
console.log( "foo" );
}
baz(); // <-- haz E @
LAT o a'™H i E o EE &  thisE_ &t
o B 14 El 2 "HE
E L a G§QAL oo T W e E&aQ
E® /i t™ Xo 2 E /1 E
O  JavaScript i Ll o3 E /i 7 fooQd E
o) 2 T 'TH6ED 4 0 2 X debugger;
1t 2 E oo E W a E-
g KE 1§ E L SE L H thisE .
Q /i éduw E o & O &1 E 1 E 2
22L . a ¥
1 E b o w I~ § thisE, &i t
z a E e "H Ve E 2 wHN 1
% E 1 6 % 'E E - 4L
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function foo() {
console.log( this.a );
}
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var a = 2;

foo(); /7 2
" &EO E 0 EB Ao var a = 2afi O i
E 1 b 3 i 1T & Eo . [T B&EET T v
E a
N dait foo() Ethis.ap/1 B o8 ab S 3
E4 o thisE G E S this 01 L
E G os I H o foo() L
Er 2 E foo() N ry & E - n & EE S
_GE Q ¥% b
L i A strict modeaE 0f 1 Q 8 E S thisw._ &

3 undefinedU

function foo() {
"use strict";

console.log( this.a );

}
var a = 2;

foo(); // TypeError: this is undefined

1 a Al E JE thisE . & % T Ea
foo() A strict mode E Cad _ad& 01 0 % foo()
E BU
function foo() {
console.log( this.a );
}
var a = 2;
(function(){
"use strict";
foo(); // 2
PO;
L P2 + £ strict modell non-strict modet I
b T Attt wE © w 80 & E b
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function foo() {
console.log( this.a );

}

var obj = {
a: 2,
foo: foo

};

obj.foo(); // 2
E fooQE & E”
a N obj & w a
obji L

obj

Ooc ©
g m
<
S

E & foo()D r
i E L 8% v,

foo()

i af o ®

function foo() {
console.log( this.a );

}

var obj2 = {
a: 42,
foo: foo

}s

var objl = {
a: 2,
obj2: obj2

};

obj1.obj2.foo(); // 42

a
T LY E this_ & i b
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thisp . & & objE S this.adl obj.a
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function foo() {
console.log( this.a );

}

var obj = {
a: 2,
foo: foo

}:

var bar = obj.foo; // 4 N &

var a = "oops, global™; // a Ve

bar(); // "oops, global”

bar obj.fooE 1 E a
bar() tey L& EJd @
" I "ol y @ " I' % E

function foo() {
console.log( this.a );

}
function doFoo(fn) {
// fn E foo
Q; // <-- &
}
var obj = {
a: 2,
foo: foo
}:

var a = "oops, global"; // a Ve

doFoo( obj.foo ); // "oops, global"
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function foo() {
console.log( this.a );
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}

var obj = {
a: 2,
foo: foo

+
var a = "oops, global"; // a o1 E
setTimeout( obj.foo, 100 ); // "oops, global"

JavaScript v A E setTimeout() 4 4 E 2 U

function setTimeout(fn,delay) {
// E Z delay!

mQ; // <-- &
}
i & E Eo-d & this, & ALLVYELLS Ew
this E wi ¢ o oHwd E ] thist E
JavaScript vl L w, 24 E this _G&LQ ME DOM a
. Ea ] © & Al t ||[E E /i
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Lo i y 0 4 E® T ¢ 4 E
$
JavaScript EO  6- E E A 1L E [l 1 Bad e
W A aE oo Li &6 E 4 Eocall(.)L
apply(..) & Qt ¥ E JavaScript E v 4 ot Al EJd E
° T aQr a EJ4 AL {V EJavaScript t E* Xo A i
n\E 1 E call(..) L apply(..) & QL
re L/ E s EO 1 z T1T E w1 i _a&a
thiskE J VN & 1 thist 4 & thisE, 671 E S

at
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function foo() {
console.log( this.a );

}

var obj = {
a:2

};

foo.call( obj ); // 2

[ foo.call(..)E * foo . E this_ 6 & obj t
L M 1 A An Fu® (0] a & thisE_ &1
E 1 wp FB Ef A T new String(..)l new Boolean(..) ©
new Number(..)at lp, O fo!2
T this, 8 E1H E call(..) L apply(..) EE E N
EZ Eé r t
E 6 KoY e i Ea _ & b
. @
a GE 1 8B "o L
E2 U

function foo() {
console.log( this.a );

}

var obj = {
a:2

}:

var bar = function() {
foo.call( obj );
¥

bar(); // 2
setTimeout( bar, 100 ); // 2

// . & E bar: ' E this
bar.call( window ); // 2
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1B 86 /  Et nv 4  barQE->° E  Aw
foo.call(0bj)E S ~ fooE this_. 6 & objt o L 1 barE
w A obj  fook _ 6 E _8E S . 6t
G EO td1 nv rtuond EM Ez °20>2Jd &E U

function foo(something) {
console.log( this.a, something );
return this.a + something;

}

var obj = {
a:2

};

var bar = function() {
return foo.apply( obj, arguments );

};

var b = bar( 3); //
console.log( b ); //

23
5

e

—_C
[

(=

GQ nA T

function foo(something) {
console.log( this.a, something );
return this.a + something;

}

//NaET 44
function bind(fn, obj) {
return function() {
return fn.apply( obj, arguments );

}:

3

var obj = {
a:2

}s

var bar = bind( foo, obj );

var b = bar(3); // 23
console.log( b ); // 5

m»

.6 Al L E ES5 t E & "Q Function.prototype.

bindE E Q U

function foo(something) {
console.log( this.a, something );
return this.a + something;

this 1 d 89



var obj
a:2
b

var bar = foo.bind( obj );

I
-~

var b = bar( 3); // 23
console.log( b ); // 5

bind(.)wW0> 1 w E 4 E W =z

2.APIr E =< i

O & E o4 E 7 JavaScript L

1 Ez E Lbp, O OA contextaE
4 & E thist

i U

function foo(el) {
console.log( el, this.id );

}
var obj = {

id: "awesome"
¥

// & foo(..) . this_ G & obj
[1, 2, 3].forEach( foo, obj );
// 1 awesome 2 awesome 3 awesome

J ~ J call(..)® apply(..)
2 b

2.2.4L new. &

o) ® thisE_ 6% E N1

EB JavaScript 4 Li E 1t
M E E EOs 4 0 E
v, Ee 4 ¢ LE EU

something = new MyClass(..);
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a JavaScrippt EOs 4 ot JavaScript Es -

nend n bt EJ L o W ' E W { ' L " E
"Er E- E pnewd niot E 1 e t
i E Number(..) 6 E E ES5.1 U
15.7.2. Numbers -
4 Number newK W  p @ E Te 4 U wi ¢ nAE
[ L
Ev i 4 Ao  Number(..)E d 03 a E 1 E
new @ E 1% o, & 4 @ t 1 a Al E
N 0 - 9 \Y} Eés 4 6E ’l' 4 EOB r oL
new & 4 EDO Q ¢ 4 @ Ew A Fd t
1. nVAD s a I Ei t
2. 1 [ WD i N Jt
3.1 i w_4a&8d @ E thist
4. L4 02 i E newk W EJ & w A0D T T L
B E O1v+- 03/ 04y E j@ZVEOS v 1 L
Ez U
function foo(a) {
this.a = a;
}
var bar = new foo(2);
console.log( bar.a ); // 2
new & foo(..) E W TF e && foo(..)0 E this
b new ® 4o this . & E & QE . new. &t
A oa 4w this. & E % E EV &4 Ew
° H & % ta E L 10w o % | s
oo Tz 7 % G E | J A1 E L
4 = 4 E ¥ EEE r &
a L a 1 "Ts S U
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function foo() {
console.log( this.a );

}

var objl = {
a: 2,
foo: foo

}:

var obj2 = {
a: 3,
foo: foo

}:

obj1.foo(); // 2
obj2.foo(); // 3

objl.foo.call( obj2 ); // 3
obj2.foo.call( objl ); // 2
a E a =

— | new, gL
function foo(something) {
this.a = something;

}

var objl = {
foo: foo

};

var 0bj2 = {};

objl.foo( 2 );
console.log( objl.a ); // 2

objl.foo.call( obj2, 3 );
console.log( obj2.a ); // 3

var bar = new objl.foo( 4 );
console.log( objl.a ); // 2
console.log( bar.a ); // 4

& new, 6o o

newdL call/apply
n s Lta
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new
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gL & B o

'Q [ new foo.call(obj1)
E 2

Gt

J
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2 > . & i,/ E L Function.prototype.bind(..)wn \ T
Eo 4 E 14 woe a4 E this. 6 A C G ET aE °
t Ei . & & this t
& A _ 8 E a %onew. §E T EQ new
this, at
r N
function foo(something) {
this.a = something;
}
var objl = {};
var bar = foo.bind( objl );
bar( 2 );
console.log( objl.a ); // 2
var baz = new bar(3);
console.log( objl.a ); // 2
console.log( baz.a ); // 3
[ & barp _ & & objl EA& new bar(3)° ~E . objl.a
' 3t 0OEnew ° . 6A 8 objlEa & bar(..) E thist
new_. & E é 8 1 bazE { E° baz.aE 3t

4 EO o671 4  pindU

function bind(fn, obj) {
return function() {
fn.apply( obj, arguments );

}
Al A E [ newd nEG® Q  this, G EA
dEz new ' this_ &t
~  EES5 E Function.prototype.bind(..)" © & MDN t E
bind(..) E 4% R iz 7 U

if (Function.prototype.bind) {
Function.prototype.bind = function(oThis) {
if (typeof this !== "function™) {

//  ECMAScript 5 JAE

// y lIscCallable -

throw new TypeError(
"Function.prototype.bind - what is trying " +
"to be bound is not callable”
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);
}

var aArgs = Array.prototype.slice.call( arguments, 1),

fToBind = this,

fNOP = functionQ{},

fBound = function(){
return fToBind.apply(

(
this instanceof fNOP &&

oThis ? this : oThis

),
aArgs.concat(

);

this.prototype;
new TNOP();

fNOP.prototype =
fBound.prototype

return fBound;

Array.prototype.slice.call( arguments )

}
}
bind(..) polyfill 2 A polyfill{ L EE€ E
E polyfill 2 i EY1 Eo i E °
bindd E S polyfill 2 i Ef
aEi  new E . a- E  "Hpolyfillz L Ess E
bind(..)d o Ao w4 new e
at polyfill e | 4 E Qn v T+ O  .prototype
EJd E Swi ([ EoL new _ad e
polyfillz EHE & Al 3
new thisE Bz U
this instanceof fNOP &&
oThis ? this : oThis
// ... 70
fNOP.prototype = this.prototype;
fBound.prototype = new fNOP();
° W 1 "H2 A ALT s E ® 2
[ va E M2 w ™H _ & A pnewtr E L EHI W
E this + & E thist

3 [Th
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E new e s I "va s

new _ad E E 41 E z E
new/1 1 ¢ i M Ez Lt bind(..)ET i L O 1
z AO 1 z . & thisa E z 'EM] [ EJ A ~ . Oy
"H 6 O fOE ak i U

function foo(pl,p2) {
this.val = pl + p2;

}
// null 3 B _ 8 E this
// 0 new thiswob

var bar = foo.bind( null, "pl" );

var baz = new bar( "p2" );

baz.val; // plp2

"Hthis

i} ’ "H 1 E % t T E
N "HU

<

1. A new & Anew  das L EHthis. & E nvEi t
var bar = new foo()

2. 4 A [ calll applyA . dano &4t s L EHEthis. ¢ E
GET t
var bar = foo.call(obj2)

3. A A 1 i o A _&das L EHEthis. & E 1
i L
var bar = objl.foo()
4. L'Er EHE 6L L t ET . & & undefinedEA _ & &
61 t
var bar = foo()
i £ L Ed @ E 1 i ‘ thisE_ & b
rfnno '3
2.4L .«
Ys E b

this 1 d 95



t 1 thisE_ & Wi ¥ E a 6% E ~
E D 60% L
2.4.1 bD ¢ E this
L . null® undefined thisE . @i M calll apply® bindE
04 WD ¢ E - E . 4% U
function foo() {
console.log( this.a );
}
var a = 2;
foo.call( null ); 7/ 2
wM null s
ALLYE T apply(..) O 6 1 Eed z M 1
O E bind(..) iz N r A z &E & ’Q Al

function foo(a,b) {
console.log( "a:" +a+ ", b:" +b);
}

/7, O ,0Bz
foo.apply( null, [2, 3] ); // a:2, b:3

// bind(..) N )4
var bar = foo.bind( null, 2 );
bar( 3 ); // a:2, b:3

GQE M 'tz & thisE_ai t L4 o, B thisEHE
M1 E null T WE EYT 2 E b
A Ne3 8Ea ES6 E d n2z apply¢..) O
. 0 E foo(...[1,2]) L foo(1,2) EE rrz
this . &t E ES6 fE B MQE Sw
bind(..)t
WE null ¢ this_ & 9 { £ o7 4
thisho O & E 14 aE 6% w, this_ a8 61 A
i windowaE YA “Ee®LAo 0  a
w VE & wA o H oL E bugt
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O"e¢ O6E ™ M 1 Ei E this_.a& 11 wi Eb

g 4 b A "1 a E ny 1 ODMZOA demilitarized
zoneE A° ai nan I T EA Ei A 605 Lds 4 a
L ¢ this_ & M 1 DMzi E i Er W E i

i this E "EW D T Er wi 01 o 4L t
i riE T a s gA K T+ FE
a x £t X6 M Ao MacE USu OM & 'E +0
A option-oda wi T 1 |Ft nkE & Avt L + daen

Fo  EV wi 1 nlE F 1 QE g b
Y] E JavaScript nAV T i VA EdQE Object.create(null)
A A O 5 & Object.create(ull) L {}= E & =, wn \ Object.
prototype | E o 30" 8U

function foo(a,b) {
console.log( "a:" +a+ ", b:" +b);
}

// E DMz i
var g = Object.create( null );

// . Bz
foo.apply( @, [2, 3] ); // a:2, b:3

// bind(..) AN )4
var bar = foo.bind( @, 2 );
bar( 3 ); // a:2, b:3

B gr 4 4 B@" O OGE® rz E i E g K
o] this O onmMlE " |t ] G E L QE
DMZi &t
2.4.21 J
1 E E A o} Ganv 14 EO OE
Ew 14w 6% b
T Q U

function foo() {
console.log( this.a );
}

this 1 d
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var a = 2;

var o = { a: 3, foo: foo };

var p = { a: 4 };

o.foo(); // 3

(p.foo = 0.fo0)(); 7/ 2

KW p.foo = o.fooE 0 2 H E E St foo() @«
p.fooQ)® o.fooQL O [ EE w 6L

VA e E™ & this_ &i E°, Al s E o
4 Al 1 oL | t E thiswbp . & & undefinedE A
thiswp_ ¢& 067 &

2.43L . «
4 &[E @& a _ this .68 GET AL new
aEA 4 o L 6% b E . &wXxxvéd E > E
.6 el 0 . 6D _ & ' thist
L i & & 1 01 AL undefined E E | 4L g
E LE D . 6o .4 O thisE b
I D CGEG&TQ E LU

if (Function.prototype.softBind) {
Function.prototype.softBind = function(obj) {
var fn = this;
// v curried z
var curried = []-slice.call( arguments, 1 );
var bound = function() {
return fn.apply(
('this || this === (window || global)) ?
obj : this
curried.concat.apply( curried, arguments )
):
}
bound.prototype = Object.create( fn.prototype );
return bound;

}
}

L & E softBind(..) E L Ess E bind(..) b owi G EAJ
n "Q E Nd @ E thisE L this. ¢& 01 © undefinedE |
&4 E i obj. 4& thisEA rw = thistS E "Hz w d E

A q L bind(..) BEA &t
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M

&

softBind A af

function foo() {
console.log("'name: "

}

var obj = { name: "obj" },
obj2 = { name: "obj2" },
obj3 = { name: "obj3" };

+ this.name);

var fooOBJ = foo.softBind( obj );
foo0BJ(); // name: obj

obj2.foo = foo.softBind(obj); o
obj2.foo(); // name: obj2 <---- a4 daa

fooOBJ.call( obj3 ); // name: obj3 <----

setTimeout( obj2.foo, 10 );
// name: obj <---—- @

4

8E _ & 3 E fooQ AN this_ & & obj2D  obj3
& E WA this, & & objt
2.5 thiss Q
4 E % A 0 r LEJ ta Es6 A
¥% E 4 ov 4
4 ey functionBM & EE® D,
Etv 4 this E H % Eo b [Ad o
thist
v 4 EsQ U

function foo() {
//0> 1t v A
return (@) => {
//this ¢ foo()
console.log( this.a );

}:

3

var objl = {
a:2

}s

var obj2 = {
a:3

Ea

L

this

1
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}:
var bar = foo.call( obj1 );
bar.call( obj2 ); 7/ 2, « 3a
foo) ynVEV 4 wvap foo() E thist foo() E this_ & & objlE
barA M 4 aEthis w_ &8 objlEM 4 E_ & Qb " tAnew
aa

m»
<
a
Q
C

v 4 L >

function foo() {
setTimeout(() => {
// E this SQ . ¢ foo()
console.log( this.a );

},100);

}

var obj = {
a:2

};

foo.call( obj ); // 2

VR bind(..) nd Ethisp_ a& &7 ES E w
"1 yYESQ 2 M E thisi £ ~ E ES6 T A
gy A E b

function foo() {
var self = this; // lexical capture of this
setTimeout( function(){
console.log( self.a );

}, 100 );
}
var obj = {
a: 2
}:

foo.call( obj ); 7/ 2

m»

self = thisdy 4 E 2 bind(..)E& T3
2 E  thisi &t
L Alw thisQtE2z Ea&a ~ Xy H ©Ew self = thiso Vv
Ad& thisi E 0] au
1. $Q ° W thisQfEz U
p thisQtE =z bind(..)EA self = thisdv 1 ¢
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& Evur 2 QtEb L Ea 14 o T b .
+ Qt lw 2z " JE® W' v L

L "H 1 4 E this_ G ET & 14 E Jduw Lt & e
i Ys "HthisE . &1 ¢t
1. newlr s_6& nVNEi t
2. callo applyAo bhinda® s_ &8 GET &
3. i o s.&aa 1 (S
4. U t _ & & undefinedEA _ && 07 &

& E vy 6% £ L 0" 0609 this.
4 E ! DMZi Eo g =0Object.create(uiDE DnJ, O &
ES6 EM 4 2, w H E_ &% Eo ba EsQ T g
thiskE i EV 4 w ¢ 4 o E this. 6A this_ & & at

L Es6 7 E self = thisi b
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01 1062 E A 4w
i &6 E .G
i | & U A a
i E QX & U

var myObj = {
key: value
/...
}:
6 X @ U
var myObj = new Object();
myObj.key = value;

6 L BEf{ Et

MW/ T Ea 6 z !

me

> gt

2]

®
D =

M

B this,k &1
4 1 L
2

E

at

Er

of



3.2

i JavaScript EM L £ JavaScript n A o} sau
Y string
Y number
Y boolean
Yy null
Y undefined
Y object
EvMYAans A stringl booleanl numberl null 4 undefineda 3 = , | &
null WD & i Ea 3 E 1 bugE’ 1 null
typeof null w0 D> A n “object't ' ~ Enull3s n3 b
LYEW "Q O JavaScript NI S W Et
E JavaScript 0 Ei E " ns 2
S S S =R AT~ 4H i O & ETi &k JavaScript E-
O Er ©oE 3 L Ei A & aF d
i d 4 Ao & 11 Ez a
i E Ei a O E ': E & o =
" 2
’l’
JavaScript W i E |l b, i ¢ i E I
yant Er[ ~ EB "7 E ov 1 b
Y String
Y Number
Y Boolean
Y Object
Y Function
Y Array
10 EE. Ei o [ "EK N E  JavaScript @A "E- 0EHWD
"H  object EnullE O/ K 0E 0E typeof w0 D Oobjectdt

nn
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Date

RegExp
Error
i Tk . E Atyped © A classaE o Java
E String t
a JavaScript E - 4t 4 a & A
A news EJ @ nAzVO2 a ET 6 i i
L U
var strPrimitive = "I am a string";
typeof strPrimitive; // "string”
strPrimitive instanceof String; // false
var strObject = new String( "l am a string” );
typeof strObject; // "object"
strObject instanceof String; // true
// N d sub-typei
Object.prototype.toString.call( strObject ); // [object String]
oE W A Object.prototype.toString. .. L/ EE. [ MNa
E v A Object E toString) & QL T 2
& E strobject stringe <4 nAVE T 1 &
"l am a string"® r T E 1 Eoe T E t
L 1 d Eo 21 | HIFA ' NAQEE y
F  Stringi t
FE z ¥ A, An FB 1 Stringi E §
nv 1 i L JavaScript EXo "E i 6
L
Ez U
var strPrimitive = "I am a string";
console.log( strPrimitive.length ); // 13
console.log( strPrimitive.charAt( 3 ) ); // "m"
& QE E N nn A o & QE
E A F B Stringi E A Lgob
E w0 E L 42.359.toFixed(2) E & QE W
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m»

L
e
6
nVE
ErJ
Al
o} 6 E
v E
y E
EVIT

42 F B new Number(42)t i
null 4L undefined i Es
t
i Objectl Arrayl Functiondl RegExpA
E "E T Ex
i 0 t
£ A 0
Error { . Z
Error(..) 6 nA
& ET E
t
CE & EA&
a EK b
i y VT 0
i a =
Ez U

var myObject = {
a: 2
+

myObject.a; // 2

myObject["a"]; // 2

L ‘A myObject

i

° WwWo0D

a E
o) A SE[a] Q | b,

2E

-d 1

["*Super-Fun!"]

m»

H
b
A E

.~

n

U E Date 6

- A E
3 7]
%BOE o [".

E

[
Super-Funl @

new

I o)

"Super-

!




var myObject = {
a:2

b

var idx;

if (wantA) {
idx = "a";

}

/7 e

console.log( myObject[idx] ); // 2

i E "E Ant L stringA a E
E wp T ARk’ ' E H EE
Ea i wp FB AnE a -+ i 4
E QU
var myObject = { };
myObject[true] = "foo";
myObject[3] = "bar";
myObject[myObject] = "baz";
myObject["true]; // "foo"
myObject["3"]; // "bar"
myObject["[object Object]"]; // "baz"
3.3.1L  °
L [ KW ~ E N & E myObject[..] A
of t E myObject[prefix + name]t & i
r Et
ES6 ~ E [fon T KXW & U
var prefix = "foo";
var myObject = {
[prefix + "bar']:"hello",
[prefix + "baz']: "world"
b
myObject["foobar"]; 7/ hello
myObject["foobaz"]; // world
- L E+ U ES6 E i} |FA SymbolaE 3 ' 1 b J
N a E En[ i} E0 r T Q s E AT~




1'H
E JavaScript r
SomethingA

3.3.2L

LA Ef 1

someFoo AL myObject. someFoo i 1 4
NEo O 6 11 t

i T Ana o

Symbol .

g

Q»

o m
Q»
m

T Wy

var myObject = {
[Symbol .Something]: "hello world"

a Q
1 E e d r EvVQ
- .

O086QE s, O

w)

E
A5 B

E EJavaScriptE Q%o T E

E 4 0 this E © this w tr E{ I3

¢ Qv

~+
=
=
w
C
<

function foo() {
console.log( "foo" );
}

var someFoo = foo; // { fooEB

var myObject = {
someFoo: foo
}
foo; // function foo(){..}
someFoo; // function foo(){..}

myObject.someFoo; // function foo(){..}

L foo() & y T this
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E N'{  myObject.someFoo E thisw D aa 11 ot

"Er C)é "Qot
o} wE1 EJd e & B & QE® D O o =
A Al i nn vO2 aB QL £ SE 0 rb
n E 71 EO! oLO&™Q6  JavaScript »FEL
super E . WD class Az VY Y A&k super
C _super. 4 EJd . OaQét a §E
Al~- a E i VEs Et

i E rd kw E 14 rwO 8 i on

i 71 Eor I3

var myObject = {
foo: function() {
console.log( "foo" );
}

¥
var someFoo = myObject.foo;
someFoo; // function foo(){..}

myObject.foo; // function foo(){..}

06 wd4 3 1 E 1 E QE ES6 . E
vy o4 ol
3.3.3L
d 1A = & EE " lef E ¥
i A J r E a E HE | V1 E
l b a Eo ol 420

var myArray = [ "foo", 42, "bar" ];
myArray.length; // 3
myArray[0]; // "foo"

myArray[2]; // "bar"
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7 E T HE

var myArray = [ "foo", 42, "bar" ];

myArray.baz = "baz";
myArray.length; // 3

myArray.baz; // "baz"

~ ™~
)t:_.
TR
m
e

var myArray =

"
o
D
N-

myArray["3"]
myArray . length;

myArray[3]; // "

3.34L 7
JavaScript | Ly E i
GQE s ~ o E"" E
i E ri U

function anotherFunction() { /7*..*/ }

var anotherObject = {
c: true
b

var anotherArray = [];

var myObject = {

a: 2,

b: anotherObject, //
anotherArray, //
anotherFunction

Er
c: 1 a
d:

" 34

m»

wB B

E copyQ

fol3
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anotherArray.push( anotherObject, myObject );

4 OK  myObjectE " s
E " "H w7 kT ! ET™ TE ¥ aE W
T aE E 1 2Ea i bl ct d T 1 E
Ly bl cl d ET EL T N EL 7  myObject wi "
anotherObject L anotherArrayt. i E anotherArray anotherObject AL
myObjectE " myObjectE (Y] v A v i
“Ng v ° vA " ! asw 4 JyWo
& Qs
LS E wr 607 & 14 b ¥ [ toString()
r 14 E 2z Aa 1L ™ JavaScriptE i Ew  E i
EL I & o ak
L ) s 0 JavaScript "~ E T T EA” | QE a
JavaScript & p GqQ H s =/ HT E 1 "E Ewnt
i JSONe A i D ! T JSON fno O 1T nAn4
i 11l Ei aEfi E E” 47U

var newObj = JSON.parse( JSON.stringify( someObj ) );

a E Q@ o i JSONG EE v H t

o T E T AL Ae g0E ES6 & Object.assign(..)
ko) " L Object.assign(..)d QEO 1 =z Hi E ew %o T
oot i t wo 1 oot 1 E T A enumerableE z \ Ez a
E M AownedkeyE= WA ae A =d [ ad Hi E
e0> Hi EI U

var newObj = Object.assign( {}, myObject );

newObj.a; // 2
newObj.b === anotherObject; // true

newObj.c === anotherArray; // true
newObj .d === anotherFunction; // true
Jw4 O 16  Object.defineProperty(..) E Ot &
E ¢ E Object.assign(..) | =d n " E
i E Ao writablea, wp"™ & Hi t
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3.3.5L n

ES5 E JavaScript 3 @ 1 NI E & QE o "H
A nt

e

a T ESS, E "Ei e AL

Ez U

var myObject = {
a:2
b

Object.getOwnPropertyDescriptor( myObject, "a" );
/7 {

// value: 2,

// writable: true,

// enumerable: true,

//  conkgurable: true

//}

VE 1 Ef i E n"A o, O b i 6E
nv 1 0 a JJ T 2t wo ! U writableA al
enumerableA f a L configurableA at

n A nw E Object.defineProperty(..)
1 (o) o A L configurabled @ | N I3

var myObject = {};

Object.defineProperty( myObject, "a", {
value: 2,
writable: true,
configurable: true,
enumerable: true

1)
myObject.a; // 2

defineProperty(..)7 myObject i E 3 a 4
wE rw & ELA ' ALt
1. Writable
writable” & A ' E t
E2z U
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var myObject = {};

Object.defineProperty( myObject, "a", {
value: 2,
writable: false, // : EY
configurable: true,
enumerable: true

});
myObject.a = 3;

myObject.a; // 2

\ E 1 E 4 . Asilently failedd £ L t E
¢ Qui WU
"use strict";
var myObject = {};
Object.defineProperty( myObject, "a", {
value: 2, )
writable: false, // r a
configurable: true,
enumerable: true
)
myObject.a = 3; // TypeError
TypeError W K Ko I E 2
© w4 getterl setterE, [ ¥ a E . writable:false
r “BE & & T d osettert f E L
L writable:false EHE E setterp @ a4 {1 1 TypeError
W L

2. Configurable
EET defineProperty(..) & 'Q ' A

var myObject = {
a:2
¥

myObject.a = 3;
myObject.a; // 3

Object.defineProperty( myObject, "a", {
value: 4,
writable: true,
configurable: false, // ¢ &
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enumerable: true

})s

myObject.a; // 4
myObject.a = 5;
myObject.a; // 5

Object.defineProperty( myObject, "a", {
value: 6,
writable: true,
configurable: true,
enumerable: true
Y} ); // TypeError

t
configurable

TypeErrorW E Ne [ |

® 1 defineProperty(..) w9 !
R E N EwWi W U \ E.

false a E Q¢ 4

d

a3 w

truet

configurable:falseE
Q  false’

D ~
true’

! E

writable E falseE a

0

" E configurable:false wi A

var myObject = {
a:2

b
myObject.a; // 2

delete myObject.a;
myObject.a; // undefined

Object.defineProperty( myObject, "a", {
value: 2,
writable: true,
configurable: false,
enumerable: true

})s

myObject.a; // 2
delete myObject.a;
myObject.a; // 2

V' E

m»

® | delete =

E delete E A L a

i /4 E e 1 ET 1

EJ
B
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D WY ta& E:  delete T A VE/ i AT clIC++

—_—C

aE i LT Ed EJSw ¢t
3. Enumerable
1 E e 1 nAw T E ¥ 4 getterl setter
enumerablet
T i i E T n E AT i E I Eo
for..in vt L, enumerable B falseE 1 T wi i E
LA £ i OE B trueil W i Tt
76 E E "E  enumerableE L§ Eta L
i i E T, B enumerable:falset
e v 4 i E b
3.36L B
o W o i r B A w AaEE ES5
06 a1 2
. E & E EGQnVEE 8 E T E ] H
E J b HY i A i |4 EEaE i
r E BEU
my ImmutableObject.foo; // [1,2,3]
my ImmutableObject.foo.push( 4 );
my ImmutableObject.foo; // [1,2,3,4]
_ 2 E mylmmutableObject A b n \ ® r BEEA n. E
myImmutableObject.fooE  w EaQ foo r BL
JavaScript b . r B L
a 0 E ~ E L Qo A1 Ei E
0 a v E b E "~ E kO T
E B¢
1.1 1
1 # writable:false L configurable:false nAv 1 El A

& o Lau

Qa

M
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var myObject = {};

Object.defineProperty( myObject, "FAVORITE_NUMBER", {
value: 42,
writable: false,
configurable: false

})s

2. N
L A T ) ° D E Object.prevent
Extensions(. .)0

var myObject = {
a:2
}
Object.preventExtensions( myObject );

myObject.b = 3;
myObject.b; // undefined

A i En bw A b t ENYw | TypeErrorW &
3. Q
Object.seal(..)wny 1T O "QEiI E 1 8dQ -~ W 1 i i
Object.preventExtensions(..) ® | H~ configurable:falsek

E Q e J; . E r 0 L 4 A
E a

4. A1
Object.freeze(..)wn N 1 A4 i E 1 670 -~ w 1 i g
Object.seal(..)® | O OA b H~  writable:falseE T 0
E t

T &0 i E°'N T E, B E WA [ 1 3

N E A [} [ EE 1 E i r E at

O HA186 11 Ei 670Q E T it Object.freeze(..)E
G E [ { ¢  Object.freeze(..)t & & E
] A1 Ar ai
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var myObject = {
a: 2
¥}

myObject.a; // 2

myObject.a § A Ea I IN myObjet aE E
E a
%@ E myObject.a  myObject - [[Get]ld A & 4 @
U [[Get]104k | E [[Get]] d i q A . E E
L &t woo E t
wE L & E Etv [[Get]] QE& W Al
E b w 05 A 1 A i © ¥ E [[Prototype]] E
1 at
L L-g 3 E E [[Getlld w0 D>  undefinedU
var myObject = {
a:2
¥
myObject.b; // undefined
E GgQlAa B ' Et L T4 $§7Q r U E
B Eo, W | 0D undefinedE® W T 1 ReferenceError | U
var myObject = {
a: undefined
¥}
myObject.a; // undefined
myObject.b; // undefined
To> EAH E 1 N AR "E0 D undefinedt E /A Ne
NE ~ @[ E [[Get]]d i myObject.bn T El b
J boo QO "Hi 868 E undefinedw B8 [ ¥ E [[Get]]
d 0> undefinedt ; [ @ W4 L "H b
3.3.8L [[Put]]
- b} E [[Get]ld ET & 1 E [[put]ld ¢t
W ii E " WL Q [[rut]] o nAN 1 b A ~
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[[Put]]lDLQ E ~ E b o) Euo | A AT 1 A
E at
L AV 1 E[[Put]] QX wN( 2
A A AAz\Y 339Jas L @ ¥ setteri O settert
E 0 A writable A falses L E A f 1 E
t i TypeError | &
3. L'Er EAX” E t
Li PV 1 E[[Put]ld w" * ¢t w 05 [[Prototype]]
n 4 ¢
3.3.9L Getterl Setter
1 E [[Put]]l [[Get]]1d "HN E Ly
E M E ' TTOA U 1 a
E [[Get]1L [[Put]]1d & A0 f 3 E o Ea A
O  EE JavaScriptd t wi 1 n b
ES5 getter L settery "H’ d Ea ar E
T Lgetter T Hd Ew 2 & L setter T b
4 Evw ¢ L
a i 1 G getterl setter © "E E T WD & OA
AGALO b ne fai A ) E JavaScript W ¢ E valuel
writable E w2z E B setd getAw configurabled enumerablea b
E2z U

var myObject = {
//7 aa T getter
get aQ {

return 2;
}
+
Object.defineProperty(

myObject, // HI
"b", //
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{ 1/ n
//7 b 1 getter
get: function(){ return this.a * 2 },

// D bwi i E K
enumerable: true

);
myObject.a; // 2

myObject.b; // 4

r Ne Q E get a() { .. YEw defineProperty(..) E & Eo
"Ew nv t .o E ET 1 EA W Al 1 phd E
Ev> wpa A E0> U

var myObject = {
//7 aad T getter
get a() {

return 2;
}
Y
myObject.a = 3;

myObject.a; // 2

& aE getterE i aE setd we " d E. W
W Lo ~ & F0E setterE 6 E geter w02 2E setd
Et
"+ Ew &8 setterE L E Esettery " ®at E
[[Putl]A b, " ad t | getter L setter BT T EA & T EH
l wo E au

var myObject = {
//7 aad T getter
get a() {

return this._a_;
1

//7 ad 1 setter
set a(val) {
this._a_ = val * 2;
}
¥
myObject.a = 2;

myObject.a; // 4
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3 E - " A[[rutlla d E 201 & 1 8B
a t ., _a_ Q E 4L E R
2
3.3.10L Vv
| E  myObject.aE A 0D undefinedE & 1
¥ 1T E undefinedE r U 0 > undefinedt 4 H
$
r A E "Hi AT 1 U
var myObject = {
a:2
+
("a"™ in myObject); // true
("b™ in myObject); // false
myObject.hasOwnProperty( "a" ); // true
myObject.hasOwnProperty( "b" ); // false
ind AwN( A i 7 [IPrototype]] AzyO5 & o E
hasOwnProperty(..) W N ( A myObject{ Er WY d [[Prototype]] t
O 5 N1 [[Prototype]] w A E Nt
E i "E [ i Object.prototype E Az\yOs5 a A
hasOwnProperty(..)E & E i 4 & Object.prototypeA [ Object.
create(ull) nAnnz\VO5 & E myObejct.hasOwnProperty(..)
Tw |t
" EaQ n "HU Object.prototype.hasOwnProperty.
call(myObject,”a)E 4 TN L E hasOwnProperty(..) & Qe _GaAzyv 02
a4 & myObject &
ind 1 N A 1 Ea ~ NJdE
AV b1 T NTAL E4 in [2, 4, 6]E/
r Z E TrueE [2, 4, 6] 1 o rE ol 1l
4t
1. 1
A enumerable i vyan f ¢} i ©oE A
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var myObject = { };

Object.defineProperty(
myObject,
",
// a i
{ enumerable: true, value: 2 }

);

Object.defineProperty(
myObject,
“p,
// b i
{ enumerable: false, value: 3 }

);

myObject.b; // 3
("b"™ in myObject); // true
myObject.hasOwnProperty( "b" ); // true

for (var k in myObject) {
console.log( k, myObject[k] );

}
// "at 2
& E myObject.b v e A Ea TR for..in
[ ind 7 H AV a O ‘toi a4 O i
ot
i E1 LE
i vt E i

var myObject = { };

Object.defineProperty(
myObject,
ngt,
// a i
{ enumerable: true, value: 2 }

);

Object.defineProperty(
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myObject,

“p,

//  br i

{ enumerable: false, value: 3 }

);

myObject.propertylsEnumerable( "a" ); // true
myObject.propertylsEnumerable( "b" ); // false

Object.keys( myObject ); // ["a"]
Object.getOwnPropertyNames( myObject ); // ["a", "b"]

propertylsEnumerable(..) WY d7 & E N i Aw
as enumerable:truek
Object.keys(..)wW 0 > 1 Ev i E Object.getOwnPropertyNames(..)
wod T EVL E A Tt
ind hasOwnProperty(..)E N Ad [[Prototype]] E & E Object.keys(..)
AL object.getOwnPropertyNames(..)"E wd | Jo rE 3
A a-e EdQ ] ind n E KAT 3 E
[[Prototype]] E EzVO5 & J 606 T E
[[Prototype]] ° DV L Object.keys(..) & & E Kan op 1 b
3.4 G
for..in v G | E i K A0 [[Prototype]] &t a Lo
E s
i E E H E for v G U
var myArray = [1, 2, 3];
for (var i = 0; 1 < myArray.length; i++) {
console.log( myArray[i] );
}
// 123
T G Ew © H E  myArray[i]t
ES5 _ EY Y2z EUv forEach(..)l every(..)L some(..)t It
Y2 E Towd e, & E 1 E E NY
i >4 o> E] & ¢ L
forEach(..) W G E ¢ d2@%d E0D Levery(..)w ]
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D4 0> falseAD O O &FE some(..)Ww &> 0D trueAD

O 0 éa
every(..) L some(..) Eo> L for v E break E ]
G ¢
for..in¢ | 0 Jda EE ~ 6 E 70 E
i E Al ':
G H p E Afor vo Yz aa 6 i
E r GEE .+ E JavaScript r Lt SE
r Ev ) E &« Ly 3 8 E E
r
L Jo Qr HAD | a s FEES6
E for..of v QA LI 3 & Yz EH ¢ | au
var myArray = [ 1, 2, 3 1];
for (var v of myArray) {
console.log( v );
}
// 1
/12
// 3
for..of v w bA i TYz i E e [ Y2 i
next) § Q G 0> t
E @@iteratorE S for..of J b E
iterator AG E / EU
var myArray = [ 1, 2, 3 1;
var it = myArray[Symbol.iterator]();
it.next(); // { value:1, done:false }
it.next(); // { value:2, done:false }
it.next(); // { value:3, done:false }
it.next(); // { done:true }
ES6 En |k Symbol.iterator 1 i E @@iterator
L Na4 [ n|FAsymbolEz Y 331JaE % E
Et iterator E nlk Eor 1o rE
LS E . T i Ea& @@iterators @ ¢ 1 Y2
i Eow T102Y2 i EJ 68 &AL+ o Al b
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VEO® Y2 E nextOd Qwo D

value & EG E done T u® EK

EL O35 0 D> E  done:falseE
next()d & & donectrueET o & BG &
BE:[ 07 E w0 t
L + E Ei E @@iteratorE

E oAl " E Er[MNa

t

a E i 4L e Ei & @@iteratorE i

var myObject = {
a: 2,
b: 3

}

Object.defineProperty( myObject, Symbol.iterator, {

enumerable: false,
writable: false,
configurable: true,
value: function() {
var 0 = this;
var idx = 0;
var ks = Object.keys( 0 );
return {
next: function() {
return {
value: o[ks[idx++]],
done: (idx > ks.length)

});

//  AG  myObject

var it = myObject[Symbol.iterator]();
it.next(); // { value:2, done:false }
it.next(); // { value:3, done:false }
it.next(); // { value:undekned, done:true }

//  for..ofG  myObject
for (var v of myObject) {
console.log( v );

}

/72
/73

{ value: .. ,
G E t

r
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Object.defineProperty(..) & " E @@iteratorA
. ta.; E ks - As
4 a s E N n Eo var myObject = {
a:2, b:3, [Symbol.iterator]: function() { /* .. */ } }

for..of v &%  myObjectYZz | EnextQ&dQ E  E "EW Ae

0o1i KE 1 A § E G / E ak

5  Ec AL YAE M6 3 B b.J E4 &
E 015 P T EG b s ET E4 4 for..of v

& Yz BAlL XEi d /it

o E 1 Pixeli A xdy H a « v N 6 E n =~ a&c

E e OSEGEEEL Y2 EnextQ® WwW0D { value:
.. 3L { done: true JEES6 E for..of{ G b
~ E a 1O 6Y2 E r w01 o woo !
Ao i 8 I H REEEA& r W for..of v
Eyz E r w1 E Eb wpdg U

var randoms = {
[Symbol.iterator]: function() {
return {
next: function() {
return { value: Math.random() };
}

};

var randoms_pool = [];
for (var n of randoms) {
randoms_pool .push( n );

// A &
if (randoms_pool.length === 100) break;
}
TYz w BO 1986 i E S break + EA b bpJg L

3.5L 1

JavaScript E Ao wvar a = { .. }ad, Ao var a = new
Array(..)at "L Er [ Os t"o b
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0 E O JavaScript "E | ©&E W ELT 67 AD 71 E

b E¢ dant BT 0  function E = -
E Eo vy H [object Array] K i E 2
i 1 M/ TE™ $t [ .propName®  [“"propName"] Q 2 LA
E ARV v E [[Get]]d A [[Put]1aE
[[Get]lld wNdi 3 Ao 1 E L &EHwwd [[Prototype]]
AzVvO5 a
E i A Eo writabledl configurablet S E
Object.preventExtensions(..)l Object.seal(..) 1L Object.freeze(..) i A
aE: B Nt
r GoU AN I e getter/setter E O A noLs E
o . TEE ™ & Awi for..in v t
ES6E for..of Q © 016 A i EEE&a E Efor..of
W (0] & E @@iteratori @ @ E nextQa™Q ¢ 0 t
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1 i E 4 4 BE i wht

a Ei i
E w4 E - U ¢ Ainstantiationd . ¢ A inheritanced -
A T ao A polymorphismat
iw &E ® - Q Ji & JavaScriptEi i E S w1
0 JavaScript,, Q EA™ & QAo +  E mixinak
) A A \ -
[ JavaScriptn) 3z AP ® 1y
Nt Vb R
[ ¢ 2 E 16 nn Mo 4 =
G ot
i wb OE | b E 3 » B EAa E: E O
S aE S FE 1 0 L BE woAD Q a b
E~ | D E) 16 L
i E K Taso HE n g lob, nnt Qi Ot a
B E r 0 Ew i 0 E b E
A~ L VHE 0t EEEAa"Ep ~ B String E & Qt



An"E String E T E T OUnEDL n oL

-
0 EJ
w i 046N "H E 01 w " WBE4 E
L
TLYE EO z 0 D OM /i odE Eeo " Ya
E t
VG T Vehicle 4 1 car i B n A t
Vehicle E & or N Ao a EEE "E VehicleE  t
Vehicle & E A va EM /i Apnitnzd za"eo rEd t
E M Ei, EVM /i "4 O o) Et VE
Vehicle & $E& car E . ¢AD a VehicleE 1 n
La T tcarEa 1T i Vehicled E |3
Vehicled carw & E & QF & E O r EEo z
& E VINA Vehicle Identification NumberE 2 Nk aEEEL
i Foo¢dL gy
E T ® o E 1 o O E D " E
L " E 10 T nL a
v 6 4L EaQ K & E ETw 0
ew & E  JavaScript 2 wvéz E n Ly 2
411L cc 79 ~
T . - ZE @& oE i ~ Eo Y2
¢ 3 L/ & EEELT 1t 1H E ¥ A&  a
i ERLC Ar ~a - E ¥ i 2 EnLt
L J [ %Ewb41 EHE [ by wbE 2 Orfb
Ad aw E L EH Lo wH [ E b QtEO X
2 0 FBi1s ¥ FE2z t
i E L 4 wbAo MonaddaEA T W E ALl E ~
La i E O § E » z EwbnRLE®
Ez2 H t




Ao Javad @ : W7 Ei WE 2o, Enn N b
Ao cic++o PHPaWw 1 [ by L E. Q
'rgi o) 4 :'Q:t L
4.1.2L JavaScript E << 7~
JavaScript s a1 E "H 7 EJavaScript A E
Ao newd instanceofaE; | ® E ES6 Eo classBM Az
Y A&
r JavaScript sVa U
~ E G QA3 ew4 an ET t
i - E G E JavaScript 1 E Ot
A E "QEa JavaScriptE i ¥ - 2
A E K E JavaScript E i - Q LAwg E a
JavaScriptO 6 ® 1 Ea D w i E L JavaScript
EG 62 ot
1 E Y E E & A JavaScript
b 6. Q "EAl a E M " E W E y H 4 4
JavaScript "V E b
4.2 E I
0 E EOH 6w t Stack E O & 1A d
l af EEE a Stack y W B vl OE Wt t E A
AD 8 QBaE T & Ez LA KhEaA O~ Ao FoL ba
a E ey Jdd StackAL ApAN T 4 B E
0 i E @ &t Stack J J ' H EK E O ¢ E
Ea 3 9, 1O o6 z { Stack od i N1 d t
4.2.1L A
O o6Lod SE® G v ot
\ w¥hai 1V E Uo For ko 1 nsE E
A Laa Eb "E " # Ft T UH o, \ woAN E
B wA o 1 EN L
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422k ¢ 4

m»
w
g
N>

class CoolGuy {
specialTrick = nothing

CoolGuy( trick ) {
specialTrick = trick
}

showOff() {
output( "Here"s my trick:
}

", specialTrick )

1] 6 B T CoolGuy V]

Joe = new CoolGuy( "jumping rope" )

Joe.showOff() // E* ~ U
E CoolGuy 1 CoolouyQ)s - E new CoolGuy() ~
te 4 woo i A i E 1 aEE o
show0ff(Q) & "QE i & CoolGuyE |
E B TALE St
6 E o (' bSs Es 4 Xo new
a E 6 T E t
E E & T E ed Too¢ E t
® l b o) OE l b O ot ob
i E Tw &t
i 0 E = EO En WD i= t E Xo
E Ewe E En 7 = ta wh E
a= | E iBB anEr t = wTb ¢ o
1A OEV £ L= E Q o+ EO E Q z +EE

<

m»
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0]

nE -~ a, o L O bpNAL DNAL
nvAD fa 1 E ed L n ,

= E i r E Dr

T AL O A Al poD aENA ¢E b

m»
me
C=

E

DWW 3 v H 1 E vehicledl car & B

class Vehicle {
engines = 1

ignition() {
output( "Turning on my engine." );
}

drive() {
ignition();
output( "Steering and moving forward!™ )

}

class Car inherits Vehicle {
wheels = 4

drive() {
inherited:drive()
output( "Rolling on all ", wheels, " wheels!" )

}

class SpeedBoat inherits Vehicle {
engines = 2

ignition() {
output( "Turning on my ", engines, " engines." )
}

pilot() {
inherited:drive()
output( "Speeding through the water with easel!" )

1L ar Llr) 1L EO

Ce

1y
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W= B q " 1 2 2 A
[ & Vehicle QAi E ond E T gt a '
1 EOV /i OE ! TH Eo t
J é i EMVM /i Ucardl speedBoatt "ET Vehicle ¢
E ° D N T 1 E I QAi E S
z A T QAiI Edn L
4.3.1L 0
Car ¢ 0 E driveQ & QE & ® Car inherited:drive() & QE
K car ¢ E drive(Q) & QL E pilotQ) & Q
drive() & Qt
' b, 06 © 6 t 3 E" 4E Q 10 t
) T Al BAEH E EO 10 6 E 14 U LaQE
¢L s o E&TQA rfEaQ La a @ A at
O 16 o, Wd A ETT ¢[sAD aF o i
oq [
0 super 2 3 E inherited:E E O¢ &
A superclassaE K & EO b
6 E 14 E . ¢ Er [ T awaQ posad E&D d7Q
w A F+ E& t
Ez2 i 1 E Udrive() b & Vehicled car E ignition() b
& Vehicled SpeedBoat t
D T super Vew C BT
super” y P A . H w6
- = G A~ JavaScriptT i nn
20 8 G £ ~ 3 Foo.prototype... A 6
JavaScript T T G H i .prototype
T I P H b TL v H
~ ES6 T Y siper O _0 @ " & AA
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ignition() do Al E &t pilotQ [ io
A ¢ EaVehicle E driveQt a T driveQ8Q 4 A i
a ignotion() & Qk

W T ignition() E VehicleE w SpeedBoatE's ~ w
SpeedBoat E ignitionQt L N {  Vehicle o E driveQE

i w Vehicle E ignition() & Qt
F E ignitionQ & Q&6 E o " T E b

¢ T J E JEa 1 ToJd 1 JavaScript
Aa @, a E [[Prototype]]i &t

Ay nVE i 4a i ¢EO E i
l D supert
w~ @ E S

Foo
al

A 4 a2

Bar
b1
b2

Aall a2l b1l b2a L ¢ ABaraEM K T 4 t

T E Bar & | ) Ao supera A 0  Foo

E b E @8EJJ . ¢ O E ®l1st i ¢&E 1

aQn O OE W i} E & QE T &Qs E Sd io
A D Ed QA L ] O Ed&QE o0 E aat

P v E 0 a

6 9 K Ly B E - = 6 E ®lst E ¢ i

b




B
w
N
~
O..
O

w~ @ B O I L pNAE s a T o aE

" X0 e2 9 Et L ¢ 1 E i"n+
Eo L

E ¢otr OO oLo ¢ 0 E& "Ewbp”

& a
TK Ef ¢ 1 Al EfT E ., of + 2
wE 1 wy =07 E oLt "Ed drive() 8 QE HE

E ' s E $E A &1 0 EdriveQdQ s )

LS Ew D, EB Lt E D ¢ 1O AB
L cag 10 E ¢ AL LA driveQ & Q2 BL C'E T &Q
Ao aE &b drive() a 1 3 AB:driveQw C:driveQa s
A
B C
o T édot A E L javaScript E i
n 1ot

o EJavaScript MaéoU 3 2, 1t 006 . ¢067f Lt o

ME E 0 ¢Ez2" 1t © T A, Q E E Wi
P E|Q o ¢ E fw &t
4.4L 4

¢ O Y EJavaScriptEiT i e W A " EYa E
JavaScript i Eo ¥ D YyEO o 1t i °,wp" & i
E wp B AzyOs5 at
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K f E'E 7 E S JavaScript, Q i T a0Q

E” E raQf  td w & E+ U AL b
4.4.1L !
D W & E vehiclel cart JavaScriptr ¥ A Vehicle
8 carE” E A SO ST B o L ~ p_
extend(..)E & GAa . mixin(..)t

// Al N & E mixin(..) :
function mixin( sourceObj, targetObj ) {
for (var key in sourceObj) {
// w ¥ E "
if (Y(key in targetObj)) {
targetObj[key] = sourceObj[key];

¥

return targetObj;
}

var Vehicle = {
engines: 1,

ignition: function() {
console.log( "Turning on my engine." );

}

drive: function() {
this.ignition();
console.log( "Steering and moving forward!" );
}
}:

var Car = mixin( Vehicle, {
wheels: 4,

drive: function() {
Vehicle.drive.call( this );
console.log(
"Rolling on all " + this.wheels + ™ wheels!"

);

})s

W i | b'P 7 w  JavaScript T b
© Vehicle Car YL Ne# L A




Car 1 @ Vehicle Ll Ev1s T~ 4H E - -

p” ET E b Ecar E ignition T Vehicle ™ [ E
i ignitionQ- E £ OE engines J T Vehicle ~ 1t
Car drive Ad aE ! 8 D mixin ET oD
car & E E 0 6i 00 o E Az \ mixin(..)
E if « a
1. o
"H 1 U Vehicle.drive.call( this )t | E 0 Lw”
¢ E E 2 i E = inherited:driveQE io t
JavaScriptA  ES6 uzVY Aa-e io Ei ¢t E car 4
Vehicle "E driveQ)d E @ i E z T Ao ia
b I . & Vehiclel @ @ E driveQd &t
a Lo Vehicle.driveQE 4 @ E thiswp _ & & Vehiclel
Cari Az\VO2 & @, Et SE 2] .call(this)Az \ O 2
a D drive() Cari E b
£ Car.drive() Vehicle.drive() N~
0 6 & 5 A "
mixin(..) w # \Vehicle.drive() L[ carT~ n"-
Y this.drive)A G n- vy a %
N A
d 1o E E E car L vehicle ~ E & E. bnANE
To 1 6a 4 1 E 2
a JavaScript A Pa 0 v A ao EO
Gny 14 B E w x6 1 B3tS E ) )
¢ E Wy 2 ET HL , HE
) Ll wWA 2 B@&", I ne JE S a1
[0} E ér L &

2.0 £7

W

Qa

E mixin(..){d O

// Al N & E mixin(..) :
function mixin( sourceObj, targetObj ) {
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for (var key in sourceObj) {
// w Vv E "
if (1(key in targetObj)) {
targetObj[key] = sourceObj[key];

}
return targetObj;
}
H mixin(..) E/ b WG  sourceObjA 3 Vehicled E
E L targetObjA 3 Cara 1 Twn 7 L H
i T ¢ edn ™ E S & r T HiTOE b
L nor ®i Car/l Yy EHET [ ¥ NdEr S o
Qe F @ "éE O g7 U
// + 4 E Q

function mixin( sourceObj, taréetObj ) {
for (var key in sourceObj) {
targetObj[key] = sourceObj[key];

return targetObj;
}

var Vehicle = {
/...
b

// nv t i @, VehicleE TN
var Car = mixin( Vehicle, { } );
/e " & Car
mixin( {
wheels: 4,

drive: function() {

// ...
}
}, Car );
G QE .+ VYE T Vehicle & car tO+* o 1
' I bE 1 Ucar * % VehicleE ET ) 138
AEb @ b
d B ®E Cari 4 vehicle™H E car rw VehicleE 0

L
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W ” ” LooHoH
"y O o[ o W @ -
i E rd E S " Ao a
E E” Lt
JavaScript E QA H | E & Qa 6" E
47 E Ad ¥ 7T u=zv03 a L
ignition()aE o . 1 E Vehicled car'Ew &
' JavaScript 1« XEi E( [ Ef
11 E A 1 T Ea ° y
4@ 1 Ee wwy ¢ &EJ |
H ' Jori EX y H A6
JEG& | 4L E a .Q 1 7 O
™ GQEa T 3 E O."06 | wWAvE
& E s | 2 n E ' ET
HO I B " 7 E L
L ! - E © 2
1" E o A JE {H E&aQ
EtO6 W i "V aEdaQE
3’ ¢
' E B D o) ¢ BE E

Douglas Crockfordk

E/ U

//OM E JavaScript 0 Vehicle

function Vehicle() {
this.engines = 1;

}

Vehicle.prototype.ignition = function() {
console.log( "Turning on my engine." );
Y

Vehicle.prototype.drive = function() {
this.ignition();
console.log( "Steering and moving forward!" );

0’
~A
il 'l'n
i Ao
Xt

E A
a

A
ért
Z 1
z

r Z
E b

%)
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1/0° o Car

function Car() {
// Ecar 1 Vehicle
var car = new Vehicle();

// i carn @&
car.wheels = 4;

// DV & Vehicle::drive() E
var vehDrive = car.drive;

// Vehicle::drive()
car.drive = function() {
vehDrive.call( this );
console.log(
"Rolling on all " + this.wheels + " wheels!™

);

return car;

}

var myCar = new Car();

myCar.drive();

/7 QA 12
1/ & 4
// Nl a
\ E " @ Vehiclel A7 aE& E e Ai E é
A L EHD &0 E aBE e 1 T FT oA b
new Car) v =« W [ Car this:~ & 2
“Ar oo a @ v car
Y A - @ v ox "Yba new carQA
A wooTr Ty Qe X 0 A
4.4.21 1
AL & E 6 = E S iae E a
Ez U
var Something = {
cool: function() {
this.greeting = "Hello World";
this.count = this.count ? this.count + 1 : 1;
}
b
I e ) d 139



Something.cool();
Something.greeting; // "Hello World"
Something.count; // 1

var Another = {
cool: function() {
// . Something* Another
Something.cool.call( this );
}
}:

Another.cool();
Another.greeting; // "Hello World"
Another.count; // 1A count, n

a

[ & 4 @ 0o &Qu Somethiing.cool.call( this )E ~ 0/
6 A Something.cool() @ Another E A [ this_ 60 z.
02 a E1 L Something.cool() E" d "Ew Another { Wr
Something { t
SE _ Something E O+ ©68& Another
- thisE . 6f Ea Something.cool.call( this ) Ko
BB i Aw " »2Ea E Lo EA T
E1E D 2 E AL , ¢
~ T to v "Qt. JavaScript
E QeEa L E Pk
"t
M E b {f E E wp"~ & b E wp" &
12
0 A . C E r L S a ii r E . 14 T 0
Ea 3 E E1 LL
JavaScript® r WA a AnANi ET3t
L A w a E” Ea Lwe | 2 u
E "QEo 0 A OtherObj.methodName.call(this, ...)aE w 2 "
Al I b
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O3 1LO4 68 & [[rrototype]] E & 40
1 £
0 4 1 E " EGQE § ¢
[[Prototype]] | t
5.1 [[Prototype]]
JavaScript E i 1 E [[Prototype]] E i
£y Ef n "\  [[Prototype]] "EWbp " T A
U= i & E{ E [[Prototype]] ™ E
Ez U

var myObject = {
a:2

+
myObject.a; // 2

[[Prototype]]
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[[Get]ld Eo myObject.at i E [[Get]]d EO v Ndi 3
AT E L EHIT b
ES6 E Proxy® i 3 Eo Aa 3 oE w4 aEa
E LU [ ProxyEHE i [[cet]]14 [[Put]]lE i
r L
a L ar myObject ET i E [[Prototype]] I3
{ E [[Get]1d E L Qi 3 ] E ET w A i
E [[Prototype]] U
var anotherObject = {
a:2
}:
// nN 1 B & anotherObjectE i
var myObject = Object.create( anotherObject );
myObject.a; // 2
) w4 Object.create(..) E E E wnA T
i o 1 i E [[Prototype]]B & &Ei t
myObjecti  E [[Prototype]] B &  anotherObjectt myObject.a® r ¥ E
a ANe SE A Bf OA anotherObject a & 2t
a4 E L anotherObject r & a®  [[Prototype]] EHET W d
12
T bwd & & E o d [[Prototype]] £ L o EHE
[[Get]ld E0 > undefinedt
for..inG¢ | L [[Prototype]] E 4 f A &
Ae enumerableEz V¥ O 3 a E Ewbp {t ind n Yd i
AT E wd 1 E A A i al

var anotherObject = {

a:2

};
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//nAN 1 B & anotherObjectE
var myObject = Object.create( anotherObject );

for (var k in myObject) {
console.log("found: " + k);

}
// found: a

("a"™ in myObject); // true

SEa& Il QN q "Ewd [[Prototype]] E & & 0]
q b

5.1.1L Object.prototype

a & [[Prototype]]EOA & s
E [[Prototype]] "EW E Object.prototypet EO o)
A E. & i E ai "EO 6A O _ [[Prototype]] E & "H a
1 Object.prototypei E O  JavaScript o) Ef &
f Y Eo toString() L .valueofQE © 3 w1
[ .hasOwnProperty(..)t @& w4 .isPrototype0f(..)E 1 r t
5.1.2L 1L p
03 & Er 10 o Jd 1 o} E b
ON 1 T bU
myObject.foo = "bar’
L myObject | O foo E 0 A E Y E
£
L foo NI myObject E [[Prototype]] | Wb & E [[Get]]1d &t
L r & fooE fool Wb Jd _ & myObject L
WE L foo¥ LE” 1 myObject.foo = "bar" E i w r
Ao . a e wN 4 L
L foo~ myObject i myObject E [[Prototype]] [ E
T waQ P £ myObject L E foo W op [ = foo E
myObject.foo W o[ E foo I3
PO 2 H L foor NV myObject @ ¥
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[ myObject.foo = "bar"wi E 2

1. L [[Prototype]] [Y foo E b A Azy O3 a-»
DH" n Awritable:falsedE | W J  myObject . 1 foo E
E P b
2. L [[Prototype]] [ ¥  fooE & pH "~ 1 A writable:falseaE
Kol 0 myObject n N P EoL 1 Ez W
i TW LA E Y 1 WD e L Er wQ PL
3. L [[Prototype]] LV  fooe T setterAzV O3 aE | & Ww
o 1 settert foor wp . &AD P A& myObjectE W & foo
T settert
X6 . Q 'E L  [[Prototype]] F AV E Af[rPut]]a” ET
GWL'Q PEA \ E AO a Et

L O L0 p fooE T . =d n " Eow
Object.defineProperty(..)Az \V O 3 a myObject = fook

Oh EE 0 W [[Prototype]] o
nvA pa I3 E ¢t
[ E foo 0 E E Wb myObject ¢ A”
aE myObject E foo nE Qn At a a
E ~ o, w0Q E ¢ AzVvO4 LO5 a
& & EmyObjecti =~ W i T f fool ¢
0  foo L" 2E E 1 v =" E Object.

defineProperty(..)?® W a t

L pa&aQn EHT + &, | E 6 AzVvO4 a |
E pé, L E an r tO6 WA ' pE"
NANE t
w 9 PE & & t Ez U

var anotherObject = {
a:2

}
var myObject = Object.create( anotherObject );

anotherObject.a; // 2
myObject.a; // 2
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anotherObject.hasOwnProperty( "a" ); // true
myObject.hasOwnProperty( "a" ); // false

myObject.a++; // P&

anotherObject.a; // 2
myObject.a; // 3

myObject.hasOwnProperty( "a" ); // true

A NemyObject.a++ A ad @ _ anotherObject.a Ea N
++d 4 myObject.a = myObject.a + 1t S ++d ¥ [ [[Prototype]]
q a® T anotherObject.al & 2E e 1 . 1EJ [[Put]]
N 3" 7 myObject VE P aE &
a LU anotherObject.a E E E|lQ

anotherObject.a++t

5 2L“ 9
we U T B & 11 s Fls 1
Al EEa J W 1 [[Prototype]]lO:r & b
04 | E JavaScript L E r E @ i EH
0 £ JavaScript it
E JavaScript d “p, O i OoE E E '
[ E dnAi E a
JavaScript E N i E EA 31 (@ dai J& T E
b G E JavaScript it
5.2.1kL<< =~
o E JavaScript g E p &0 E i At 7]
H d Qt
2EO o E 1 E U E- "Ew !
prototype Ef  ° i AzvO03 aE E w Ti U

function Foo() {
// ...
}

Foo.prototype; // { }
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T |l b, FooE E i Foo.prototype E A 2
wr E E 1 i B "XE AE e 1w &t L EHI
wa O D Foo E E 11 o F EE ~eéeObp O Foo
O prototyped *  ET 0 T S
r E 11 &0 S
JEa1 T E 1 & new FoQAz\Y 02 a nAVEE ewbD
A & ™OaB & 1 OFooG prototyped i a
U

function Foo() {
// ...
3

var a = new Foo();

Object.getPrototypeOf( a ) === Foo.prototype; // true

 new Foo)) wnAN aAi E 4t v z\V 02 aE E vi 7T a1
E [[Prototype]] < EB & Foo.prototype E 11 ¢t
E 1 Er ot
E E p” AD Yy A0S ET i a a
0 4 & E ] { Ao ¢a 1 1 O, E
T a i OE i 1 Ew Tt [ bt
a JavaScript E® E" i £ + nN 1 Eot E nA
ot i E [[Prototype]] B E Ti ta o wn T E
s i Te v E > B Et
new FooQw B 1 1 A . adE 1 { E y J [[Prototype]] B
E  Foo.prototypei L
® é & 11 E Ty B ET b ° i ¢ 1 E
- ° TO o6 ° 4 & 11 E Tty Bt
~ E® X0 JavaScript, Q : EE Enew Foo() T 4 @ Y
4dnvB E 1 B 1 El t new Foo() TJd B E
HO 1B & i E 1 &t
" JEGTQ & ¢ sa Af 1 Object.create(..)E [
r A L
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B

JavaScript E s, WY 11 A sa” & Ti A GaE 3
B LT “4H  E[[Prototype]] i EM T & ET & U
Foo.prototype
al
a2
Bar.prototype
b1
b2
T l b ¢A o wWH I 2 a Ll lop A 3
E [ T B i E 4 O ¢oE Ea n A
= ¢a A 13 { E b
O ¢6 1 5w g Al E Azy O4 a Jd e e
r "Hi JavaScript L . ¢ ¥ 0 E E S [ 2 B ~ XE
1L
E O ¢6 O ofi E 11 E
L e L4 O o) L H "E Q" B U L
LE a
"EEGTQ L LA " ° JE ot 1
E | r | E X E O LOE| t
S ! + E O . ¢oA 7 E o
O 80s 4 080 806 OEEEaA X i JavaScripti
E 1t
¢ " d E JavaScriptA ae, w" i £ 0 E JavaScript W
P “nV 1B E rioi | A i B Lt
AzVvOe6 a 1 0 JavaScript 1 EB i t
w T ®w &E JavaScript i . ¢Lns i E '




G E b E ] z ! E M /1 E
a Py T Mo/ 00 «E Ao ak
L JavaScript 1 E "Eo 4 &1 3 i EHE
iAiroa 11 ¢ b
a L ¢ Ei cw" o e Vi E EnA oo
1 E T ¥ B ~ @#; p{ ¢ 1 EE & BE &
E & E& "EBB O¢f ot w ¢ AD & E "1 a
WD o) ot
ET o/ W | ¢e E [ BL SE| ¢ « *
JavaScript E [[Prototype]]i &t
a E L dQE i 1 Ea dL E
Eern+ E L
52.2L<<s 4 =7
F E>ba& Ez U
function Foo() {
// ...
}
var a = new Foo();
406 Foo 1 O o6 s
1 & BV newE E 6 w & t
! E Ese {1 GQEFOQETG & - T ¢
s < E a t
L nEO0s 4 & E Foo.prototype w I 2 Ez U
function Foo() {
// ...
}
Foo.prototype.constructor === Foo; // true
var a = new Foo();
a.constructor === Foo; // true
Foo.prototype A 2 o) 4a Ty r it Azvy0O3 a
E .constructorE 1 E B EJd As Foodt S E




& [ O¢ <4 6@ new FooQn W ET 1 .constructor E
'y

az @ .constructor Lo E a.constructor
Food Ea i e, K a FooOs OE @ w1 L

EF nnvuv JavaScript 1 EQ EO & X E Foo @
A foo ¥ 1O o o VE 21
T Q Al XE L new G Qo +  new
v X EJ E 06 JavaScript, Q "EW & t = dAE
©w S O 4 JavaScript A &0 0 E E A N
JavaScript X 4 I3
1l.s 4 w
"Hz . Foo 1. 4 E new 8 3
O0s 6 1Ti t
E Fool b E 4 4 Ny 3 ° 6 4 E wEaA&
EJd o new B\ eEi w, 14 @ BB 1 Os A
o ot Eneww d 1 e & 1 E 1] b
i U
function NothingSpecial () {
console.log( "Don"t mind me!" );
}
var a = new NothingSpecial();
// "Don"t mind me!"
a; // {3
NothingSpecial 1 EJ Ea new (b E 1 ws Ty e
i aE newE T A L Ey g Ti o a 1o T s
4 &% EA& NothingSpecial 3 @ | Te 4 &
F+H E JavaScript i O 4 0 = E y newEd o
41, ¢ 4 Ea & Ja new EJ4 @ wBBOs 4 o ot




5.2.3L "~
r A A JavaScript LO 6 BE s
r  t JavaScript, Q A A A E U

function Foo(name) {
this.name = name;
}

Foo.prototype.myName = function() {
return this.name;

}s
var a = new Foo( "a" );
var b = new Foo( "b" );

a.myName(); // "a"
b.myName(); // "b"

'Hz ) O0E” )
1. this.name = namei T 1 A § all bEz VvV O 2 E this. ¢ 4 E
.name E ¢ Q E 0 t
2. Foo.prototype.myName = ... T E~ E Wi Foo.prototypei
1 Ad & E a.myName() L/ Ea W™ é«Ad E
$
"H2 E snA alb W, Foo.prototypei "~ & T E
() a t
3 . A [[Cet]] @ A [ [[Prototype]] E ~ & NV

i L v 1 d t

SE nAVE[b EalbE , [[Prototype]] EW B & Foo.prototype L & a
Ly Q & myName E WA | EzVO6 a Foo.prototype dt

D W<, 1 >

.constructor [ E a.constructor === Foo0 a
1 Foo E .constructor Ea r I3
T =+ E 1t ~ E .constructor D i Foo.prototypeE ®
Foo.prototype.constructor Fook
.constructor Foo ali FooOs 0 Al NEa e
Ec ' L a.constructor I E [[Prototype]] FooE L
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Os 64 B + UET  .constructor E W A i g At

i E Foo.prototype E .constructor Foo 4 E £
nA TF e b4 E .prototype i E i oW A
é .constructor L
Ez U

function Foo() { /7* .. */ }
Foo.prototype = { /* .. */ }; // n\ | i

var al = new Foo();

al.constructor === Foo; // false!

al.constructor === Object; // true!
Object(..)? O 0OalEi " s “ Foo()Os O EXy H Q
"E Foo() e / Ea E L Oconstructord K O nn
¢ O EHE al.constructor ~  FooE & ° ;  Fooé
) D s al? .constructor E W [[Prototype]] E Foo.
prototypet & T .constructor Ar | E Foo.prototype {
1 4 aF (Y] E §v i & "HE Object.prototypet T T

.constructor E E Object(..)d ¢t

W ¢é& bpuUdt

E 7 Foo.prototype . 1 .constructor ErI A n
it AzV O3 a b

+ =
me

—_

function Foo() { /7* .. */ }
Foo.prototype = { /* .. */ }; // n"\ 1 i

// Foo.prototype O " 8 & E .constructor
/i & Foo.prototype E
// B defineProperty(..)Ez V O 3
Object.defineProperty( Foo.prototype, "constructor” , {
enumerable: false,
writable: true,
configurable: true,

value: Foo // .constructor Foo
1)
.constructor 0 Ad Lt / E . Oconstructord W O
1 O nne O ' AEZ2" r
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~ Ei E .constructorw 14 E 1 4 [ 1 E .prototype
£O constructord L O prototyped 1s§3 Er r t FE
| @ - & Oconstructor® + K D Ok
.constructor @ T, B I3 ; P Az Ez aAaEEa E
EA p &S E i [[Prototype]] E i 1
constructor E o i " E [
L [reet]] "Qd  [[Prototype]] E i E .constructor E H 4
E Pk
! 0 s
1 s Ef Eo al.constructorE ~ r D EE '
4w g LS E-= Tw &E al.constructor { W
r AEOQG L
al.constructor T Al | ° ;6 E T Ao 2
A 0 JavaScript b L E EdQEa L O ¢6
i EHEJavaScript E 1 3
~ E A1 l D, . C¢CEi Ea O ¢ 0 Foo.prototype® A
Foo.prototype E myName()4 t & ¢ L " EB E»°
L TEB U
Foo.prototype
al
a2
Bar.prototype
b1
b2
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w” é
Bar.prototype & Foo.prototype E

L

"Hz
Object.create(..) W
G Ef

ko

E J it
& EM K

"Hz ET O EO

function Foo(name) {
this.name = name;

}

Foo.prototype.myName = function() {
return this.name;
Y

function Bar(name, label) {
Foo.call( this, name );
this.label = label;

}

// nA T E Bar.prototypei @ B

Bar.prototype = Object.create( Foo.prototype

// &

Bar .prototype.constructor
// L T AT

EH A

Bar.prototype.myLabel = function() {
return this.label;

Y

var a = new Bar( "a", "obj a" );

a.myName(); // "a"
a.myLabel(); // "obj a"

M

Lr this aEH

Eg y HI 1 Bar.prototype =
n A
As Foo.prototypeat.

H E 1 E WnA 1

prototypedt

function Bar() { .. } EL 4
Ea T ®

1O 61 »,

E Bar.prototypei @

E Foo.prototypet.

m
<

& Foo.prototype
);

(@]
N

Object.create( Foo.prototype )t
i v E [[Prototype]] B

Dda

Dda

E Barw 1
S

.prototype B
nA\ Tod

Qa

Foo.

154 ¢ O5



E G LYEW TQE -~ EV U
/7L Ei 4
Bar.prototype = Foo.prototype;
// ns E Ea wo { :(
Bar.prototype = new Foo();
Bar.prototype = Foo.prototype® r wn N 1 B & Bar.prototypeE 1§ E
Bar.prototype Foo.prototype 1 4 S a Bar.prototype.
myLabel = ... E" 1w Jd ° Foo.prototypei 3 L r E 1
LEA 3¢ Bari E Foo { E 2 w"Na b
Bar.prototype = new FooQE wnAN T B & Bar.prototypeE | t &
Foo(..)EOs 4 @ O8E L<d Foo [ Ao oo §
r & i 7 this 0 EEEAEHET w & BarOEO @2 OF @ L
r 12
SE nNv '+ EB i E z Object.create(..) & P
E Foo(..)t E o&f nv 1 i o i1 UE
N E i ¢t
L T H e EaQ i E [[Prototype]lB T F t ES6 E
I .__proto__ Ea T Qe H o KR!
EESe . T 4 Object.setPrototype0f(..)E H o e EaQ
"Bt
i o . Bar.prototype B & Foo.prototype E & 'QU
// ES6 E Bar.prototype
Bar.ptototype = Object.create( Foo.prototype );
// ES6, NI E Bar.prototype
Object.setPrototypeOf( Bar.prototype, Foo.prototype );
L ¢ ( Object.create(..) & Qy E A ET i U}
aE " o ES6” ®E & Q" "Hw no"r b iLg
r E Qb
\{ q cc 11B
i af 4 i a Ei A LV EHa s M E vi E
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Nd T A JavaScript Ei  aE ¢ A JavaScript E B a lopb,
Ao o a

Ez O

function Foo() {
// ...
}

Foo.prototype.blah = .._;

var a = new Foo();

i g i aEO 6A B a sO a’Q O GEAH
"HU
a instanceof Foo; // true
instanceofd { E d 1 Ei E d 1 4t instanceof > W
E U aE [[Prototype]] A Foo.prototype E{ s
E 1aQ | i Aaald Ay .prototype E Fooa " EB t
L "HTi Ao alba 7 A [ [[Prototype]] B E instanceof
ot
L E .bind(..)- B 1 _&d AzvO2 aEHE
- .prototype Et g instanceof E H E
HJd E _prototypew 2 &4 E .prototypet
L rw O 4 r 0 G . E . i L
EHE - a NI Hd b E R
instanceof a N H instanceoft
WY E2 O 6EAH instanceof "HTi1 EB U
1/ "Hol AB &A ao2Ev A

function isRelatedTo(ol, 02) {
function FO{}
F._prototype = 02;
return ol instanceof F;

}
var a = {};
var b = Object.create( a );

isRelatedTo( b, a ); // true
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isRelatedTo(..) 1 § 4 FE, E .prototype "8

i oE e Hol A FE 10O & o VYEol ~ °  &F
Fe E & QAL pe B 1t EBW EA1HE
JavaScript E A 3 i instanceofa | ¥ B Ed

L
Oh "H [[Prototype]]0 ES&QE " NAU
Foo.prototype.isPrototypeOf( a ); // true
E 3 E - Sy B A r a FooE T

"HET A3 Foo.prototyped | L isPrototype0Of(..)d W E U aE

[[Prototype]] AT [ Foo.prototype s

E E EwngEa Oaw aQ o, N 4 A FooaE
E .prototype wp AA Lt
TP "H TEB ti U

// AL NaUb AT c E [[Prototype]] S

b.isPrototypeOf( ¢ );

E 1 4Qe, 4 A osaE J blec T ET "H
EB Lk H E E isPrototypeOf(..)d E isRelatedTo(..) -
L

N T i E [[Prototype]] £ ES5 EH E&Q O

Object.getPrototype0f( a );

E 1 AL E U
Object.getPrototypeOf( a ) === Foo.prototype; // true
X0 A 4da d AH E&Q A [[Prototype]] U
a._proto_ === Foo.prototype; // true
1 2E . proto_ A ES6 e, H A4a o) 65 y E
[[Prototype]]i E L 4d A [ ._proto_. ptoto_... G &
EHE 1 & QAl £
A1 [ E .constructor E. proto_ ~ @ ¥ Ef
A3 adk -~ E 4L El 4 A .toStringQl .isPrototypeOf(..)EEE a
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LA r T EEzVO2 ta

EV E Object.prototype
E ._proto__ . 1 Ea - ! T getter/setterA z ¥ O 3
at
._proto_ E X EAT Ea zvO3 au

Object.defineProperty( Object.prototype, "_proto_ ", {

get: function() {
return Object.getPrototypeOf( this );

1
set: function~(o) {
// ES6 E setPrototypeOf(..)

Object.setPrototypeOf( this, 0 );

return O;
}
s
SEA Aj da. proto_ E -~ o a._proto_ QA &  getter -
at getter 4 ¥ Object.prototype | Ea E this i aA this
t

E. &% zV 02 aE AL object.getPrototypeOf( a )1 L

ES6 E Object.setPrototype0f(..) /1

M [Th

N>

._proto__ E Ez
£ 0E | ' i E [[Prototype]]t
" v AL T ALy "HES o) o0i Ea& L E P
QE w X0 2 E n HL ,  HL
ES6 E classBM E Ao  Arraya o] o)
Ef t z Y A B ES6 class QEA4 t
A [ a 4 .prototype i
[[Prototype]]E i AL Object.prototypeat r
{ F i t£S E E, [[Prototype]li B n ET o
E n t
JavaScript i P T A* 4 E =E W, __proto__
E . O1 AA dunderast E JavaScript® W, _ proto_

O1 A protodt
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5.4 1 B

E E [[Prototype]]li T @ { E 1 y JE Ww
1 t
Ll E ' JE U L i & E ©o g E i
V] [[Prototype]l B E i nodq t E L e 3 E
Y] q E [[Prototype]]lE S b i E 4o, O
5.4.1L n "\ B
R JavaScript E [[Prototype]]i L E L 4
i "EB t
[[Prototype]]i E S JavaScript, Q H X E A
a z n\ B ]
w™é& Es A [ Object.create(..) T X E ©
U
var foo = {
something: function() {
console.log( "Tell me something good..." );
}
}
var bar = Object.create( foo );
bar.something(); 7/ Tell me something good.. .
Object.create(..)¥wn N 1 { Abarae 6K B & G ET A fooaE
7 & "HQu [[Prototype]]i E A a= r rz E 06Ao
newEs <4 @ W B .prototypel .constructor at
Object.create(null) w n A i Ao nulla [[Prototype]]
JET E 11 Q1N 2 T E
instanceofd 1 A A [ a Qn "HE S WO D falset
E  [[Prototype]]T lp, O O8E r W&
E® E SAl + AR
" nv ot TEB E J B i I & to
Object.create(..)r O *O0 E o~ OE On A EB B t
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Object.create()E polyfillz

Object.create(..) ES5 EJ4 E ES5 Evi Ao 1 IEa
L d 17 EHT "HM & E polyfilz E y H Object.
create(..)Ef U

if (!0bject.create) {
Object.create = function(o) {
function FO{}
F.prototype = o;
return new FQ;
}
}

"H polyfill 2 s 4 fFE [
B Ei E e new FO & Tq

E .prototype
B t

=

Object.create(..c) D E s 14 ob» & Al BatLH ES5
E Object.create(..)d w t Y. T Ea& ES5 E 3, d
P | E P E ® é o i

var anotherObject = {
a:2
b

var myObject = Object.create( anotherObject, {
b: {
enumerable: false,
writable: true,
configurable: false,
value: 3

enumerable: true,
writable: false,
configurable: false,
value: 4
}
D

myObject.hasOwnProperty( "a" ); // false
myObject.hasOwnProperty( "b" ); // true
myObject.hasOwnProperty( "c" ); // true

myObject.a; // 2
myObject.b; // 3
myObject.c; // 4

Qa
m
M

Object.create(..) E O @7 z &
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nAzY 03 a ES5 E'3 1 d nE polyfill 2 0
TY. Tt
l ° W Object.create(..)EY. T E i Xo ., Q E
Hpolyfillz T & &

.Q " (E D ES a - polyfill 2 &
Object.create(..) v H E E HE L ES5
Ev 4 Object.create(..) E E polyfillz E 1

a 4 e r Object.createt. ) T Ed & B U

function createAndLinkObject(o) {
function FO{}
F.prototype = o;
return new FQ;

}

var anotherObject = {
a:2

b

var myObject = createAndLinkObject( anotherObject );
myObject.a; // 2
' tELGE OE = ES5 Hpolyfilz + &

1 TEB B I O o} D 4Q E ® E 1T
6E Ea ° [[Prototype]]E3 t
E2 U

var anotherObject = {
cool: function() {
console.log( "cool!" );

}
};

var myObject = Object.create( anotherObject );

myObject.cool(); // "cool!™

¥ [[Prototype]]li E T"H2z L/ La L
myObject Ql D 4Q & E anotherObjectE E Mi w




o, i B 7 ® - Ea JavaScript ° ¢ =
LY L L E E o i e ° A
+ t

ES6 ' o, O2 OApProxya Er "H E EfT 0a7
N 46 E Lz o7 3 E w Ea 3 oE
Wi b
rooe 1 a Al E Nt
a 7. Q S = @t myObject.cool)E L myObject ¥ cool()
1 l/ EHE EAPI “T wBeé&«.O OE 1 J
VE, Q r F oAt
a E APl " ¢ o} 8E Qu [[Prototype]] B E U
var anotherObject = {
cool: function() {
console.log( "cool!" );
}
Y
var myObject = Object.create( anotherObject );
myObject.doCool = function() {
this.cool(); /7 &
Y
myObject.doCool(); // “cooll"
% E myObject.doCool() v myObject E E E API
o A o gak T E E E - Az\V O
6 aE [ [[Prototype]l]l & anotherObject.cool Ot
F+ H E o APIN T " E w1
L

L A 1 o, ¥ E T E[[Get]ld Az\V O3 aiwdq 1 v

[[Prototype]] B Ei t ' B B TG 0 6A & E
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aE wi n 6

i "E E Object.prototypeE E & "HA o
L ra G6E i b toString()l valueof() L
"EV Object.prototype { E S Ei E
B 1 Ll E&TQ newBvMsAan 4 E @
a wnyN 1B i E | t
new - W { E .prototype B &40 {
lp, Os <4 & OEANe ~ Al E
JavaScripti L M EO T yrolo
JavaScript E i T NE T wn T ET
[[Prototype]] B Et
i E O ¢o641 E A o} ¢ oal
0: 1 JavaScript E i A Jdd E at
o B0 & 1"+ E E i EB 7

y nened @
J r
¢o- E
Iy
i E E
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05 A [[Prototype]]i @ O 6 O ¢86E"U
[[Prototype]] 9 1A r AEGQ Ad 20 &k -
I i E TQAf .prototype 2 & T E Ao i
E .constructord| E & "QaE w o a 1" ET O+ &
& oL
we b E YaE  wee T ot v . E
® 30 Eood E® X0 JavaScript, Q@ T S 6 17
JavaScriptE ) M7 1 0 & [
E P d ® Je Mi 1 Omfo t U n E
E " jya JE&aQ Q JavaScript i E [[Prototype]] i
ao L
vyaow O5 E1  U[[Prototype]]i 1 i E 1y
T L
L O 11 & E D a7 E [ [[Prototype]]
B Ei nodq t E L o & E (Y] q E
[[Prototype]]E S b i E Jbp o) ol
F+ H EJavaScript T i Esz 1 i TEB B t
AL 13 E Al RLe Al Et
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Azy0O4 aE - b
E - E S
UXy Hi ¢ 4af E'Q Al
A oo LY A
) T L ¢E - F&
/ Efb T ¥ E F '
o d t
vy N E o M 8
6.1.1L
VoA E
L E B EO) EUG 1
TaskE  Task & "E E Ed &
Taske W E | i E b
Al E E - C ¢ aQ
Task & E & QE
3L wWQ ) OH 0640 ®
i E 2 U
class Task {
id;
// s 4 TaskQ

Task(ID) { id = ID; }
outputTask() { output( id ); }

}
class XYZ inherits Task {
label;
/7 s 4 XZQ
XYZ(1D,Label) { super( ID ); label = Label; }
outputTask() { super(); output( label ); }
}

& 2KE
E UtA
EE
E ~ EoL
e Et
z Ei

AD XYz8-O ABCO E at

O0Ana E

xyz 4L ABCE

Aly & o

¢

XYZ

[ super @ 1 & QE

n {A
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class ABC inherits Task {

/...
}
4 XYz E 13 O XYZzZot
W™  Taskd E T oXxvza E 2 EABC E W' Task
E L ABCE Lo B oF L d Ao aE
! "E B E b
6.1.21
a Wr E 2
wda 1 TaskET AL o JavaScript, Q | E:Q E "~
4 & wo E A En agi td E
i 1 AOXyzolO ABCoa "EW & T gT1i E 04 T
& E i "EB & Taski | E E o n 2
n3 BE O XYZ6 1 Oi  Axvzl Taska Bt a
°r . A E J ET E HNA TN
Ei E XYz i T Taskk
ME2 EAL VAU
Task = {
setID: function(ID) { this.id = ID; },
outputlID: function() { console.log( this.id ); }
}:
// XYZ Task
XYZ = Object.create( Task );
XYZ_prepareTask = function(ID,Label) {
this.setID( ID );
this.label = Label;
b
XYZ.outputTaskDetails = function() {
this.outputiD();
console.log( this.label );
b
// ABC = Object.create( Task );
// ABC ... = ...
"H2 E Task L xyze Ao 1 & i L XYZ [ Object.
create(..)n \ E E [[Prototype]] Taski Az\V O5 a
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o Ao i a w. v Qt_ Oi B ©6AOLOOE

objects linked to other objectsat B E xyzi AL aBci a
Taski t

JavaScript E [[Prototype]]i W,
E JavaScript | O o
Ea L 1 E W

wa MR
I —
g
_— T
[\
e

i B QtEz w r | &
1. E 2 Eidd 1abel 6B "E NRvA| XYZ A Taskat |

E  [[Prototype]] E, nv A XYzl ABCA G H
ATaskd Lt
2, - E Rs 0 ATaska L  AXxvza "E outputTask & 'QE
i Ao aE b E oU wA T
[[Prototype]] E. ~ N E EA | 1@ u E Q
L AzyO4 &

1 - A D

Mk
r\-
e
, R
e)
m
N @
N
=
e
- Q
M

. n
2 E aQ ArJ a 12 ar. A aat

Tk
m»
8.
X
z.

3. this.setID(ID)U XYZ E & Q W XYZ A setID(..)Ea Xxyz o
1648Q E Sw [ [[Prototype]] B & Task E i
setID(..)d QL S E g L'Q thisE 6% Az\VO2 aE

S setID(..) @ Q Task E this w._ & & XYZE Et
oFE 2 wi & this.outputlDQE b

Qa

- H E Lxvzn M Task E & QE XYZ Taskt

i Axvza r & D 4 v, T f
T i ATaskat

APIN E "~ E Ey E: NI I S E
° . Q [ APl J it XvZ.setIDQtAA E
da OVE . o) APIE | E XYZ.prepareTask(..) W
Task.setID(..)L " &6 Uz \V 542\t
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QO 1o » A a Ei “nA v EoL BB &
A e AB & BET wi Wt
= A+ ALT ¥ Ea 66 a ¢Q oA Et L !
PEV E ® & QE 1 W [[Prototype]] g 1 60E vt
a L E "Ep % EHEB AEE D £ SE»
L/ EE Al Et
N E E. Q Q NdAe N Aa §
v "1 EA §TH q "EN Ndt
2.
N a4 1 .Q & nE Jtb | E JavaScript a2 « W
LQ /0 8 © 16EK 4 E - ’
E & n 1 E S Ly T EA 1 Lo & to E "Hz E
1L ChromeE, Q /i d &t
MM EO & {6 JavaScript2 Chrome, Q / i E 1L U
function Foo() {}
var al = new Foo();
al; // Foo {}
2 E o UKW alE f Foo {3t L Firefox E 2
weé & Object {Jt ] S i S
Chrome ~ E OO 1t 1 E FooEJd ¢ Ot Firefox E OO
' 1 E Objects 0L E{NE Chrome WA %o @
- ¢ J bE- a 1 Ea ° 1 W %o O E L
JavaScript E i 1 Chrome E %o V]
function Foo() {}
var al = new Foo();
al.constructor; // FooQ){}
al.constructor.name; // "Foo"
Chrome 4 { T E .constructor.name S nE Ewsg O~
ot
r

[
N>
C
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function Foo() {}
var al = new Foo();
Foo.prototype.constructor = function Gotcha(){};

al.constructor; // Gotcha(Q{}
al.constructor.name; // "“Gotcha"

al; // Foo {}
al.constructor.name
i Foot
1 A A .constructor.names &a Ews O
A & N % t
N7 4 Hz U

var Foo = {};

var al = Object.create( Foo );

al; // Object {}

Object.defineProperty( Foo, "constructor"”, {
enumerable: false,

value: function Gotcha(Q){}
D

al; // Gotcha {}

X=~4&4 & A Gotcha E i 3 ads
.constructor.namet. ~ E w 3 E 1
4 nas E Ap 7 L & E
L T bugE Chrome y % A i i a0
E E° 0 JavaScriptE %0 t
L 9 é 6 4 0 B i E O 3
E  Chromef Q% 1 y EOs A =

OobjectQ)s T ET ot

4 E = 1 B Qt2z E ota i
- Eo B Os 61 Al
Rt w2 Chrome y EOs
B ri o Lot

T & E A GotchadE Chrome "]

06U Chrome

Chrome E
& ChromeE 1
al; // Object {}t

bugE

8 E&Q Chrome

Ei B Qf w 2
Ef i Object {JE
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A 0O Lo o ~ g N E 4
G E Ni
v A Fool Bara 2 o ~ A oLy B
i B g0t O ER s i 0:0

function Foo(who) {
this.me = who;
}

Foo.prototype.identify = function() {
return "l am " + this.me;
¥
function Bar(who) {
Foo.call( this, who );
}
Bar.prototype = Object.create( Foo.prototype );
Bar.prototype.speak = function() {

alert( "Hello, ™ + this.identify() + "." );
Y

var bl = new Bar( "bl" );
var b2 = new Bar( "b2" );

bl.speak();
b2_speak();
Bar ¢ O FooE e B b1l p2 T b bl Bar.prototypeE ®
Foo.prototypet. Q- L VE . 3
L7 B Qf w i Ez U
Foo = {

init: function(who) {
this.-me = who;
o
identify: function() {
return "l am " + this.me;
}
Y

Bar = Object.create( Foo );
Bar.speak = function() {

alert( "Hello, " + this.identify() + "." );
b

var bl = Object.create( Bar );
bl.init( "bl™ );
var b2 = Object.create( Bar );
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b2.init( "b2" );

bl.speak();
b2.speak();

"Hz [[Prototype]], bl i Bar®  Bar i FooE L "H
L T TEB t
a Al E & E "Hz MNA 0E i 0B Eo
nE A E As 4 1 newat.
"0 Li B WQtE:z 8 Q2 E foe " NN
AE o Qf" ks
"Hz i E b
E Qfz E g TEB U
S O1 L
_proto_ .constructor toString()
[[Prototype]] prototype hasoc!lu}frg:)(grty()
isPrototypeOf()

._proto_
[[Prototype]]

]
1
1
1
1
]
i - ._proto_
Y Prot
:é identify() [[Prototypel]
18
E T el
1 E3 |U
] = ] i
E s O B
b — O #%
1 . e /2
\____:__:___ -prototype speak() > JEt/ KR
| : -9» [[Prototype]] %
P! RO R
Lo
[
d H b1 b2
[
]
| ' .constructor
y ST me me
i ._proto_ ._proto_
| [[Prototype]] [[Prototype]]
! T
\ /7

.constructor
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.constructor

- o /I A E w 6~ A1H: B E JVAa
1 aarT i ' EB £ES E L %
EV I WQ E JavaScripti - E v %t
i E JavaScript E 4 A call(..)l apply(..) L bind(..)A =z
yvO2 aEfd 1 3 i bod [[Prototype]] ° B
& Function.prototypei E S I B = I v ¢ Qt
JavaScript a 0 E 4
LE Ny E E "0 5 #n z Ei Lp O
toString()
valueOf{()
prototype hasOwnProperty()
isPrototypeOf()

._proto__
. Protot
prototype identify() [[Prototype]]
7 el 5
g
23 |O wx

/ — [ «%
b
! protot —  JEtk/ kR
! i proToType speak()
\ : =% [[Prototype]] &
Pl FERA I R
by
: 1
o b1 b2
: 1
" i .constructor
q SEasSE me me
| ._proto_ ._proto_
1 [[Prototype]] [[Prototype]]
S ;

.constructor

-7 E s K E Bar.prototype ¢ Foo.prototype @& E .constructor
Az\ 523JEOQ0> w0, - o0y HaE w Db T k> L
E 1 | 7T B AL Tt




i B Qtz E U
Object.prototype
toString()
valueOf{()
hasOwnProperty()
isPrototype0f{()
Foo
._proto_
Protot
identfy) | rorouree]
2 1
gl
£2 |0 ue
I —> /R
speak()
b1 b2
me ._proto_ ._proto_ me
[[Prototype]] [[Prototype]]
[ oA fET B QfEz " NAE 2 B VRV
TEB B t
EO 6~ "E AL T e nEL U Y= wBévya o
A ) at
6.2L l
4 & O o6lo o} L & E NE '
A 4 & Qb
Web, Q@ Al O E "H 4UnY U MAv KEEEa
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6.2.1L M <= =”

A Q i - E - w & tor
A 4 Widgetadl ¢O E W Ao  Buttonat
K jQuery d DOML cssi q

B t z2 B A ED

A jQueryl Dojok YUIEEE& A1~ I3
"H2 E L Lo o1 o)
JavaScript QRfEz U
/70

function Widget(width,height) {
this.width = width || 50;
this.height = height || 50;
this.$elem = null;

}

Widget.prototype.render = function($where){
if (this-$elem) {
this.$elem.css( {
width: this.width + "px",
height: this.height + "px"
} )-appendTo( $where );

};

//

function Button(width,height, label) {
// &t Osuperd
Widget.call( this, width, height );
this.label = label || "Default";

this.$elem = $( "<button>" ).text( this.label );
}

//  ButtonQ ¢ O Widget
Button.prototype = Object.create( Widget.prototype );

// render(..)

Button.prototype.render = function($where) {
//0 superd
Widget.prototype.render.call( this, $where );
this.$elem.click( this.onClick.bind( this ) );

};

Button.prototype.onClick = function(evt) {
console.log( "Button " + this.label + "" clicked!" );

JavaScript

m»
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}s

$( document ).ready( function(){
var $body = $( document.body );
var btnl = new Button( 125, 30, "Hello" );
var btn2 = new Button( 150, 40, "World" );

btnl.render( $body );
btn2.render( $body );

1);
i ~ 0 & NLE render(..)E o
b °r W FNLE render(..)E , T E b
gz i | E 6 Az\VO4 & [ Widget.call L widget.
prototype.render.call T O 56710 O 6 EnLa™Qr A&
ES6E class Q
Y Avw A ES6E class Q E. | Va4 4 class

Ef U

class Widget {
constructor(width,height) {
this.width = width || 50;
this-height = height || 50;
this.$elem = null;

}
render ($where){
if (this-$elem) {
this.$elem.css( {
width: this.width + "px",
height: this.height + "px"
} )-appendTo( $where );

¥

class Button extends Widget {
constructor(width,height, label) {
super( width, height );
this.label = label || "Default";
this.$elem = $( "<button>" ).text( this.label );

}
render($where) {
super( $where );
this.$elem.click( this.onClick.bind( this ) );

}
onClick(evt) {

console.log( "Button """ + this.label + "* clicked!" );
}
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$( document ).ready( function(){
var $hody = $( document.body );
var btnl = new Button( 125, 30, "Hello" );
var btn2 = new Button( 150, 40, "World" );

btnl.render( $body );
btn2.render( $hody );

1)
4 E ES6E class @E "H2 61 E "QEr Y Esuper(..)
4 RT EAA Ne al wQ o, 4a
ANe Q 68 "~ NEA ~ ° E Eclass [ [[Prototype]]
i EE S 04 06 & E r LY Av
4 ES6E class Q° J E v & " Q E Q 1
Li JavaScript E 1 EA Ne Al 1| Q4
E M E Qw ES6 E N E O 6Ew i
Aul van N ti ’ E E Qv y E ot
6.2.2L M T
E i B Qt "Naob Widget/ButtonU

var Widget = {
init: function(width,height){
this.width = width || 50;
this.height = height || 50;
this.$elem = null;
1
insert: function($where){
if (this-$elem) {
this.$elem.css( {
width: this.width + "px",
height: this.height + "px"
} ) .appendTo( $where );

b
var Button = Object.create( Widget );

Button.setup = function(width,height, label){
// o
this.init( width, height );
this.label = label || "Default";

this.$elem = $( "<button>" ).text( this.label );
}:
Button.build = function($where) {
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// tr
this.insert( $where );
this.$elem.click( this.onClick.bind( this ) );
}:
Button.onClick = function(evt) {
console.log( "Button " + this.label + "" clicked!" );

}s

$( document ).ready( function(){
var $body = $( document.body );

var btnl = Object.create( Button );
btnl.setup( 125, 30, "Hello" );

var btn2 = Object.create( Button );
btn2.setup( 150, 40, "World" );

btnl.build( $body );
btn2.build( $hody );

)
i B Qf v 2 . Widget L Buttona 0 L £ UVE
Widget i Eor E4 E &£ E V'E E Button
TitAd E w | B & Widget4 &
T - EA4H E ° T "E & EaQ
render(..)E 0 E & T Ed&Q Ainsert(..)L build(..)at
ET ¢ &QHN Y init(..)d setup(..)L
~ EL A r o " E&Q Ew [i B
r | E 6 @ Awidget.call L Widget.prototype.render.callaE 2
VAaE i @ this.init(..) L this.insert(..)t
T Q1H E Ly, 1 | _prototype D newE z
L
L L3t wQ E E &§® Avar btnl = new Button(..)a BB
§ Avar btnl = Object.create(Button) AL btnl.setup(..)at 8 i (o]
A "0z a
a (o i B Qt2 oM QF 2 EOQG L s
e -+ EHE Ae Ea \ a Ty 6
Li ¢yt wE ) v H AT T B 2 a" ot
i E. b A nA 1 dE e E& D | @ d
GET ¢fbt 1T [bD rdoo x EEa 0
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i B " k& dB "H A separation of concernsd Envdf

g Wae . J | Ajax® w0>d T

r WA PromiseE & 3

M E ~ E W, RLEJd &
1 LoginController 4 AuthControllerE "E
L U

/70

function Controller() {
this.errors = [];

}

Controller.prototype.showDialog(title,msg) {
/7 s AL

b

Controller.prototype.success = function(msg) {
this.showDialog( "'Success™, msg );

Controller.prototype.failure = function(err) {
this.errors.push( err );
this.showDialog( "Error", err );

}:

1/
function LoginController() {
Controller.call( this );

} ..
/. B &0

a w i
Ly y "t
E& KaE
E  jQueryA A Ne

PromiseE 1 LE

¢

Controller E

Controller®

S

E

¥o
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LoginController.prototype =
Object.create( Controller.prototype );
LoginController.prototype.getUser = function() {
return document.getElementByld( "login_username" ).value;
+
LoginController.prototype.getPassword = function() {
return document.getElementByld( "login_password" ).value;
+
LoginController.prototype.validateEntry = function(user,pw) {
user = user || this.getUser();
pw = pw || this.getPassword();

if (1(user && pw)) {
return this.failure(
"Please enter a username & password!"
);
}

else if (user.length < 5) {
return this.failure(
"Password must be 5+ characters!"
);
}

/7 L a I
return true;
b o
// nLE failure()
LoginController.prototype.failure = function(err) {
//0 superd
Controller.prototype.failure.call(
this,
"Login invalid:

+ err
);
1

//
function AuthController(login) {
Controller.call( this );
// +8
this.login = login;
¥ ..
/!, B ab
AuthController.prototype =
Object.create( Controller.prototype );
AuthController.prototype.server = function(url,data) {
return $.ajax( {
url: url,
data: data

1);

AuthController.prototype.checkAuth = function() {
var user = this.login.getUser();
var pw = this.login.getPassword();

if (this.login.validateEntry( user, pw )) {
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this.server( "/check-auth",{
user: user,
pw: pw
)
.then( this.success.bind( this ) )
.fail( this.failure.bind( this ) );

}
I E o
// N L E success()
AuthController.prototype.success = function() {
//0 superd
Controller.prototype.success.call( this, "Authenticated!" );
1
// nLE failure()
AuthController.prototype.failure = function(err) {
//0 superd
Controller.prototype.failure.call(
this,
"Auth Failed: " + err
);
1

var auth = new AuthController();
auth.checkAuth(
// L . ¢E w +B
new LoginController()

);
n EnL success(..)I failure(..)il- showDialog(..)t
LoginController L AuthController | failure(..) 1L success(..) nL
LS E AuthController T LoginController E Leg kan
M»E S T BB 1 0 2
1 E CCERL + B t AuthController
LoginControllerE S { ® Anew LoginController()a @ T B
this.login E AuthController { {tr  LoginController E b
AuthController ¢ LoginController © v E i
[ ¢ E+Bta i ¢ A o
E E AuthController 1 LoginController Er | ei ¢ ENL E
¢B + 4dEt Ea~ | Q n NAaEF+BT ®
Tz ¢ » oF ot
L = aw e Al L a
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V

a

$

E E 1 Controllerd | 1 )
: i B QtE "NaE

var LoginController = {
errors: [],
getUser: function() {
return document.getElementByld(
"login_username"
).value;
+
getPassword: function() {
return document.getElementByld(
"login_password"
)-value;
+
validateEntry: function(user,pw) {
user = user || this.getUser();
pw = pw || this.getPassword();

if (1(user && pw)) {
return this.failure(
"Please enter a username & password!"

);

else if (user.length < 5) {
return this.failure(
"Password must be 5+ characters!"

):
}
// L a |
return true;
}
showDialog: function(title,msg) {
/117 A HooL
+

failure: function(err) {
this.errors.push( err );
this.showDialog( "Error", "Login invalid:

}
Y
//  AuthController LoginController

var AuthController = Object.create( LoginController );

AuthController.errors = [];
AuthController.checkAuth = function() {
var user = this.getUser();
var pw = this.getPassword();

if (this.validateEntry( user, pw )) {
this.server( "/check-auth",{
user: user,

+err);
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)
.then( this.accepted.bind( this ) )
.fail( this.rejected.bind( this ) );

}

pw: pw

AuthController.server = function(url,data) {

};

return $.ajax( {

url: url,
data: data

1)

AuthController.accepted = function() {

AuthController.rejected = function(err) {

};

this-showDialog( "Success", "Authenticated!" )

this.failure( "Auth Failed: " + err );

AuthController

P

Ao new AuthControllerQaE

AuthController.checkAuth();

1 1 B E vyao
var controllerl =
var controller2 =
I R EB t2
t
E ¢ 1
T ¢t
r Controller N On
Ef & E & E
i £S E ' +BE
oF r ~
success(..) L failure(..)E
AuthController E
t
10 A" avaeE
- E b

E AuthController 1 LoginController

Object.create( AuthController );
Object.create( AuthController );

A LoginController

z

i U

T oot

AuthController

E

LoginControllerE 0

A LoginController 4 AuthControlleraE o

r

accepted(..) 4 rejected(..)f i

ET

' E
t
o t
" |= (’j
B 0t

5

B

E

T
L
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6.4L" FE Q

ES6E class Q@ YA O& & QE 1
AW r ! au
class Foo {
methodName() { 7* .. */ }
}
a EBW function Ef{
& E METi B Qi
B EvMYA ta © X rz Sa
ES6 [ E
declarationaE i B QtEV
var LoginController = {
errors: [],
getuser() { 7/ roW 2
/...
1
getPassword() {
/...
}
/...
b
E N { E
N { E - B4 L
S E ES6 E i E
i 0A o

setPrototypeOf(..)

Ly A ETQ

// " |:E'|’
var AuthController = {
errors: [],
checkAuth() {
/...

}s
server(url,data) {
/] ...

¥
/...

}s
AuthController B

// i
Object.setPrototypeOf( AuthController, LoginController );

AuthController E &

)
=<

class

JavaScript,, Q

o0 functionE

A concise method

NAGQ
Al classgé Q au
function 4
"Hr E o class O T
A i VAN &GQa a
aE ® Object.

E [[Prototype]]U

& LoginController

d 183




ES6EM A G Q i B Qf". Y Ae o0 E Qf 2

vy L at ' i NET 04
VS Q
NAGTQ 1 AL a Al E ot Ez U
var Foo = {
bar() { /*..*/ },
baz: function baz() { /*..*/ }
}:
U Q oF 2 U
var Foo = {
bar: function() { 7*..*/ },
baz: function baz() { /*..*/ }
};
& N S 4 g 3 L = bar() E
A function()..a ~ wB B 4 KW " § bar £ o Ei

K W A function baz()..a w0 | .baz Y. 1s§Q _H R bazt

e s 3 O | HO Lsvo "H 1 kW E X
0E Wy a1 1 6E elvyAag™Qa N {ot
4 nanieH A E WA U
1. @ " U
2 Aol MAANLA_ GEEEa" U
3.2 A a" 1t

¢ Q E 3 E 1 kW E | ° W ~ nameE &
N A G Qs Ewi | EJ i Ty E name E
LA & Ei r EE S Tn ta
= ENAGQ TOr O21 6E Pl Es™QH At
Ez U
var Foo = {
bar: function(x) {
if(x<10){
return Foo.bar( x * 2 );
3
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return X;

1.
baz: function baz(x) {
if(x < 10){
return baz( x * 2);
}
return X;
}
+
3 Foo.bar(x*2)T & Ea& o 0 G§QEo o1 i
[z o 4y this. GEEEL FE | af 17 E
naneH @/ E 2
NAGQ 6 6L L EHE E M Ei 4
KW & 7 EJ A - baz: function baz(){..}- 8E « VA GQL
L Eb A JavaScript w aE .
': T Nd E b E E [ nA@ Hi  E1 s
JLT b
Ez instanceofAz YV O 5 & si alEf U
function Foo() {
// ...
}
Foo.prototype.something = function(){
// ...
}
var al = new Foo();
// e
if (al instanceof Foo) {
al.something();
}
Foo.prototypeA Fooda alE [[Prototype]] Az\Y O5 aE
instanceofd A w ndal al FooO O E T £ E 6 ®E
i al FooO & Ef ¢
4 EFoo @, ¥ E 1 E 1  FooE al Ei A Foo.

prototypeat. T Q1 'H E instanceof % N d aldld FooEB Ea ~
E a1 Foo.prototypeA Ei a » B Et
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instanceof Qw9 a0 Al bt L Nqi ad r i EB
E z 1 “i Ed g an oo NOH T AB t
w é3 A4 EH E Foo/Bar/bl Eva EU
function Foo() { /7* .. */ }
Foo.prototype. ..
function Bar() { /7* .. */ }
Bar.prototype = Object.create( Foo.prototype );
var bl = new Bar( "bl" );
L instanceof 1 _prototype Nds3 E E z U
//  Fool Bary B
Bar.prototype instanceof Foo; // true
Object.getPrototypeOf( Bar.prototype )
=== Foo.prototype; // true
Foo.prototype.isPrototypeOf( Bar.prototype ); // true
// b1B & Fool Bar
bl instanceof Foo; // true
bl instanceof Bar; // true
Object.getPrototypeOf( bl ) === Bar.prototype; // true
Foo.prototype.isPrototypeOf( bl ); // true
Bar.prototype.isPrototypeOf( bl ); // true
Al —E&QL T EA a LE T Bar
instanceof FooA . 0 6 1BQO ¢ ocaEa JavaScript r
EE z Bar.prototype instanceof Fook
w LV a " u E E 0, Q o instanceof " Ft
e ot 1 11 0 L E E
i a o)
i U
if (al.something) {
al.something();
}
° Ndall something) 1 E T EB Ew . Lal [
s al.somethingE HE ali & @ .somethingQA T aQv al
w & i a 1. EQ ® [t
a o 6 L w g5 i oB i T E E &4 Wwy 0Q
Ao u E ~a
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ES6 E Promisei O EO oA N [E3 23 w4 Promisedt
i 7 1 E E Hot A PromiseE a "THE&Q N
qi A thenQ&dQt +F+ H E LT then() & 'QE ES6 E Promisei W
T O d OAthenabletA EE Sw i Promise E H 2
L T Promissd |  thenQ)& QET E r ES6 E
Promise i EA Wi WL
1 I &1 0 0E ot AT 1 & QE
n] W Et
>as Ei B Qtz E "OMAL oW E Foo/
Bar/bli B A vrBvz aU
var Foo = { /* .. */ };
var Bar = Object.create( Foo );
Bar. ..
var bl = Object.create( Bar );
i B E Ei "E [ [[Prototype]] ) B E E & QE
Al NyaU
//  Fool Bar» B
Foo.isPrototypeOf( Bar ); // true
Object.getPrototypeOf( Bar ) === Foo; // true
// blB & Fool Bar
Foo.isPrototypeOf( bl ); // true
Bar.isPrototypeOf( bl ); // true
Object.getPrototypeOf( bl ) === Bar; // true
instanceofE o 1L BE 1t E
o E s 0 o ¢ TJE Eo Foo.prototype® { E Foo.
prototype.isPrototypeOf(..)L
~ el E & Qo E & Q "N b $ E
JavaScript T B o QtE2 " MAA® T at
(VR A L o¢ - LXo ., Q a o
A+ aE:z & Ea 3 a " yva " XE -
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V] b

i ) OB E» Ewr 0 L EB t JavaScriptE
[[Prototype]]i 3 i i b d E JavaScript
i AzVO4LO5 aE 0" E [[Prototype]] it
a i "2 Er d Q" MNANE® 2 A" L
i B Af >y B a w QtE ¢ AE NI R - T G
H B ti B N [[Prototype]] E Al o) b
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Y A

FS6  E Class

1 H 13 EO®y HAOD 4 O6 aU Ao, z aE
~ Eon JavaScript E [[Prototype]] « N Et
NCETT QE Q - E LO04 LOs5 4
6 ME o¢Ui E .prototype § g k 4 E )
Azy 04 a Fr 0 p 1BOs {1 06 E .constructort
LS E - wv o E tO04 TEM E o6 L
I 4 ) " d Ea [[Prototype]] @ " E OE
. Bt
i B 2z 4 AzyOsp6 a [[Prototype]]or Y |k Ei o
v A i E @, JavaScriptt
A.1L class
e f o a4 1 E & yan U
ES6E classi t w1 E/ ®"H class A"/l aE oL

w 06 E Widget/Button U

class Widget {
constructor(width,height) {
this.width = width || 50;
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this.height = height || 50;
this.$elem = null;

}
render ($where){
it (this-$elem) {
this.$elem.css( {
width: this.width + "px",
height: this.height + "px"
} )-appendTo( $where );

¥

class Button extends Widget {
constructor(width,height, label) {
super( width, height );
this.label = label || "Default";
this.$elem = $( "<button>" ).text( this.label );

}
render($where) {
super( $where );
this.$elem.click( this.onClick.bind( this ) );

}
onClick(evt) {
console.log( "Button *" + this.label + "* clicked!" );

}
}
L Q" F EES6W/™ s
1.Ans E w A ar E .prototype t
2. Button 4O, ¢ 6  WidgetE | [ Object.create(..)
b .prototypei E ._proto__© Object.setPrototypeOf(..)L
3. [ super(..) io E L QE L E
fol3 17 04 &JE T Us 4 E Q»
super() n"m s 4 E L
4. class Qr A G Qat Ea v
U or EE E L EHE "HEO 6 v 02
O4 E A D 0 6 On oa Eclass 0
: r o a Wtk
5. [ extendss 0 i A a E Ei A a E
Array D RegExpt class ..extends Q E 6 Al EER
" E a - | oL a o 16 aéa
w Eclass Q "o Q1t 2 6 o VEA "Qa
oL
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A.2L. class

WEclass Qo e E E  JavaScript O 6 -~ Y
o | 3
E ] ES6E class Q JavaScript EO o6i E
r b class 1 3 [[Prototype]]A dai E 0t
i Eclasse + W M E A7 £L
A (0 a o F 6O 6 E 1 &QE O oL "Ew &
E & ° n T E R [[Prototype]] E U
class C {

constructor() {
this.num = Math.random();

}
rand() {

console.log( "Random: " + this.num );
}

¥

var cl = new CQ);
cl.rand(); // "Random: 0.4324299..."

C.prototype.rand = function() {
console.log( "Random: " + Math.round( this.num * 1000 ));

};

var ¢2 = new C();
c2.rand(); // "Random: 867"

cl.rand(); // “Random: 432" nin &

L /I E ° W ¢80 O0E13EHE d
odF L U 3 ' Eclass Q s
ES6 E class Q w M 1 i TE N Q L 1 s
class Q "Qd B A & 6 Qa L %o Ton z
E I E .prototype QE U
class C {
constructor() {
// n " E n Wr nv 1 P 4

C.prototype.count++;

// this.count i Ef
console.log( "Hello: " + this.count );
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}

// 4 prototype i R
C.prototype.count = 0;

var ¢l = new CQ);

// Hello: 1
var c2 = new CQ;
// Hello: 2
cl.count === 2; // true
cl.count === c2.count; // true
dQ XE E n  class QEs3 E q A 4a
.prototypet
L this.count++ E HE WA OQ i clc2 "EnA  .count
Ewmr " n t class | @1~ 1 Ee ®ui . t E
d E 3 i r 1
S Eclass @ pE §]
class C {
constructor(id) {
// E E  Eid P id0 &
this.id = id;
3
id) {
console.log( "ld: " + id );
}
}
var ¢l = new C( "cl" );
cl.id(); // TypeError -- cl.id An el
LS E super ¥ Al E b super E . & & QL this
Az\V 02 & | E EaQ | Esuper w_ &&
E [
wET Athis, & A =« XE, &E supera ; A _ GEE W
O1 8.6t X EE " s
nn E r £t L LXxo6 JavaScript, Q Ew 6 Ed&
Q A r EA class¢ Eaf E r EE § d
"Ez . G supert
S E b & Er E super W, 684+ Ei A 4 E aE

192d Y A



A 3 E TC39 T H a toMethod(..) A6

superA bind(..) . & thisinz\Vy O2 a
A Q . 67Q &ar Ei ET A this E L a% Az
O2 & a i super r Et
2 super E AbLE a0
class P {
foo() { console.log( "P.foo" ); }
}
class C extends P {
foo() {
super();
}
}

var ¢l = new C();
cl.foo(); // "P.foo"

var D = {
foo: function() { console.log( "D.foo" ); }
+
var E = {
foo: C.prototype.foo
+
// . E &0

Object.setPrototypeOf( E, D );

E.foo(); // "P.foo"

L superw A GAAL £ 4aE superQw A N7 E
DE E.foo()) E super()) ~ @ D.fooQL

a o B E super® ;  this . @& A late boundE ©
A dakEE [[HomeObject]].[[Prototype]] E [[HomeObject]]®w n N 4

VGt

3 EsuperQw it P.foo()E & 'QE [[HomeObject]] CE C.[[Prototype]]
PL

A super, & E toMethod(..) . 6 © . 8 & QE [[HomeObject]]
i E [[Prototype]] dafl "3 E U

>

var D = {
foo: function() { console.log( "D.foo" ); }
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