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Chapter 1

JavaScript the Language

EEE PN IS BIEEEF SRR,

1.1 Primitive Value & Reference Value

JS A NFESEE: primitive value FlI reference value. Primitive value 8
undefined, null, boolean, number, string; reference value HIJ7& object. 18 MW
f value HZSAER, primitive value &7 7E memory Y stack H, 1]
reference value RIZZfEAFAE heap 1 ({H reference A 1F1E stack). 2255k
EOPRN=RL - 1€

// primitive value

var i = 0;

var b = false;

var s = "hello, world";
// reference value

var o = {};

var a = [];

R stack #&H i, b, s 1A, BLLK o, a B reference. f77E stack KNG
BB K/NEEE M. o, a B reference 83 heap WIS FCIEREAL L. H
Ji* object MR/ & &0, O R R EEAE heap Y allocate —HRHT
(R IR RS A ], 93‘@‘““ stack EPEI’J reference R BB HLLTF T o

PRA] BE € 4B N A A BE string AR/ [F 52 1 2

7
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8 CHAPTER 1. JAVASCRIPT THE LANGUAGE

AR ZTE IS B, string 7F assign 1818 & HME M A &5, % EIE B~E
=

var s = "hello";

s += ", world";

H A string 7& stack H AR/ &8 [E 2, B DA VERIE 72 E R B DLAR
kv, world", Tis&TAE stack H R allocate — 3 ¥ 1925 W 44 & F 12 1)
4t R rhello, world". # s assign BB HT A value, 1R stack H
[1]"hello" RIANFIAH A .

PRu]RE N & [, 1R string J& primitive value [ &&, HFA4EE A LAY
string ] slice(), split() % methods FIH{S length K/N? ANEHE
object 4 & methods I properties M§?

B AOER, B AT JS H, number, string, boolean i& =l primitive
values #\ ¥} 2|1 primitive wrapper type (Number, String, Boolean),
18 2% primitive values 7EREHZ HI & 5 B R81T wrap #22R, wrap #aRAZ A
&1 object, FItA&H methods Fl properties. Z 42444 E| primitive
wrapper types R, &H HIFANHIER .

fEAfE R I, primitive value /& access by value, T reference value HIj;& access

by reference. 77 {51 FE s Z [ 1) 5 7))«

console.log(j); // O

var userA = {
name: "Tom";

};

var userB = userl;
userA.name = "Jerry';
console.log(userB.name); // Jerry

8 i assign 4 j K, 1 MESHER —EIR assign 4 j, FEL A
R j. H userA assign 4 userB Kf, userA HEHER I, (HEER
[R)72 reference MAJE object AL, KGR stack H & Wiflil reference
Fa W[ —3 heap frhik, HHE B IERFAF userA MIHLTT, MBI userA

@@%ﬁ%ﬁ userB,

A Ep 1
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1.2. SCOPE 9

var i = 0;

var £ = function (i) {
i++;

e

£(i);

console.log(i); // O

var user = {
name: "Tom";

e

var f = function (user) {
user .name = "Jerry'";

};

f (user) ;

console.log(user.name); // Jerry

81 EE £O W28, 1 gHE- -8, FIKE £O P88 1 AR
EFARP) 15 3 user 4G £O K, user W EHER i, (HE2EHKZ
reference 1M AN/& value, [KILIE W E stack HH & H M{# reference 45 7] [F]—
B heap firhih, W2 EGATE user value My, FIEAE £f() FHAE user
W 2R JF R user.

1.2 Scope

TEFEAIA 48 reference types Z T, FITH N4 scope MRS .

JS TEIB VW AT BT/ function K, sZ7E global execution context H
AT 4T 3] —1# function FF{E & push —{#H A execution context |
execution stack H'; function &% R IRFEHLHT I execution context pop 2,
Execute context &% | &R scope, WHLAEABUT B —ATHRE 0T LLFE 2D
Lad variablesll, —{[i execute context ] scope F& /' B4E H & F& 1 variables
Ah, HALFERL execution context JITJE [F] execution context ) scope 1]
variables(J2 ¥t & scope chain JMEE). & T 7 IFER:

// 1E browser FHIAT

var i = 0;

var £ = function () {

L7E browser 1, global execution context #f/& window iEff object, it LAFRAM ¥ fd
] global function encodeURI (). global reference types Object, Array. global instance
document ZE#EFEE window %]scope o
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10 CHAPTER 1. JAVASCRIPT THE LANGUAGE

var j = 0;
console.log(i);
};
£(); // console.log(i) &t 0

console.log(j); // undefined

A £ &1E global execution context HEFEM, K IAE £0O I scope
AT LB 3 global execution context scope H1ff) variable i. ZATHAT5E
£f(O) 21, HR £ B execution context T4 pop H execution context
stack 1, [t j HERETH KL

WIRE R R, 1585 S8, ﬁﬂ%ﬁﬁﬁﬂﬂ? var FI) 52 58 B30 4 0 21 A
T scope W, (H2ARIZM var TiEH, Al HEHEHME global
scope H. FEAE 5 HEH:

var f = function () {
var i = 0;
j = 0;

I

£0;

console.log(i); // undefined
console.log(j); // O

£ £O HES i K, HRAEMN var, Ul 1 N2 ESIER £0O 1
scope; R, j RIE#IME] global scope H. A& £ $AT5E1%, 1 IRFH
£ [ execution context {2, {H j ISABAE global context H.

Rlt, EEZEZE, NEESALMEE, N var, BHREZER
Z HT SR8

BA BRI, JS MIRE block scope. fEFLEEET (C, JAVA
) o, FUEHBR {3(block) BiZ&7s—1 scope, fE scope MAIE AF] scope
M IS R 71 C FE U I8 3HE %) compile, & i #—1{H
scope @1, TEHME scope HMNEVEER] i.

// C language
int main(void) {
{
int i = 0;
}
// gcc: #fnR: [i] undeclared (first use in this function)
printf ("%d\n", i);
}
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1.2. SCOPE 11

{H7E JS HF% T function () {3} &4 scope 4, HAth block RIAE ., Fr
PL:
if (true) {
var i = 0;
}
console.log(i); // O

if WAEEABM scope, FTLATE if block HE 5 S BUE (AL TR SN I
scope Ho

B, f£ for MMM () HEGMEHBAFHEE for WRIHK:

for (var i = 0; i < 10; i++) {}
console.log(i); // 10

1.2.1 Closure
A T scope BIMEE%, ol LAA& — 1 JS function WI4F5EH%: clo-

Sureo.

H A function & & “EHT AT scope, FTLA closure {18 H 18 [EME 25, #5588
PREETE closure Z H . Closure FJZEATIRE R & E function A A1 {2 55 — i
function, [Bf#1%, HET#EMEE function FHHIE]JE K function K] scopes
Z & R

var getCounter = function (startFrom) {
var counter = function () {
return startFrom++;
};
return counter;

};

var counter = getCounter (5) ;
counter(); // return 5
counter(); // return 6

getCounter () & [A{# 57— function counter (), iEfH counter ) AL il
RIEF startFrom, AR EAF/ER getCounter O HJ scope T, K1
HWEME] getCounter () M) scope FHI5EEL startFrom. & getCounter ()
AT 5E1%, 'E M scope WA LIHE, BAER scope & [4L5%]
7E counter() FJ scope chain # . FTLL, BESRTE global scope A ANF
startFrom, {HIZEIEITIY counter (), A/hn] LR & FIMEIN—-
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12 CHAPTER 1. JAVASCRIPT THE LANGUAGE

BRI E A EEH R closure K1
// 8 FeAS FAN T TR i #1451

/) BIAAGERE, BRI for O hEEBH,
// Ui override AIMHIMIEEEL
var 1i;
for (L = 0y 4 @ A @ ABs g o
document .getElementById ('button-' + i).onclick = function () {
console.log(i);
};
}

B, RALEERIES 1 # button Ky, Bieriamt i. (HEREMEE
RANAWITEIE: AE B —1H button, #FH et 10, 18 &K A E REE
f£— button K, for loop FELBMATEEHR 1, FI onclick() HHIH i 2
10. 2 7 Hi¥eRE loop & Y i, FAMELLZEHE] closure FIMEE:

var i;
for (i = 0; i < 10; i++) {
document . getElementById ('button-' + i).onclick = (function (
output) {
return function () {
console.log(output) ;
};
P @G);
}

1B REIRAM N HE B #2 assign —1# function 45 onclick, Ml &MFIY—1# closure,
8 i EH closure K128 ouput, /1% closure & B —fE&#i i output
#J function. WA _E—8IATHEAT, 48 primitive value & & function argument
R R A e E R —il, Kk closure 71 output /& &K i MHEH,
ATEEE i++ M8 . Closure EIEE, W execution context HiAFFA
AN context BTl (A2, BEO& close 1), RFFEMEF function &
BEREINE] output HIMH. ik, FEIE closure MIACERINEE, (FREIS 2R A
HAE R B IRAM click —1# button Ff, onclick() #iiH & FFaCEHE 2R A
output MIE i,

Closure f£ JS HHIE R 2, AHZ & AYIE e i35 2 scope ML,
B2 M F A AR TR —— S &
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1.3. BUILT-IN REFERENCE TYPES 13
1.3 Built-in Reference Types

16 JS W, B NER reference types, flFE:
e Object

Array

Function

Date

RegExp

Primitive wrapper types: Boolean, Number, String

type #4 H C %) methods 1 properties, HEATEH ——N4, M
SR LS types HURFRTEE I LAHAIA o

1.3.1 Function

fE JS H, function ERILABAT variables AT EEZ R, fE4H scope FIRFET,
M5t E @A function & return value FIHIF 7, HE function A 1] L#E
A, 2 0] DLUEAEHAD functions 2280, .

var writingHomework = function () {
console.log("I'm writing HW.");

+;

var student = {};

student.do = function (something) {
something () ;

s

student.do(writingHomewrok); // I'm writing HW.

¥ H student . do (writingHomewrok) 12 T[] writingHomework 1% [HIEI A N L
(), PIAIRIWAE EEEFIE, MEEEARS student.do() MY, FFH
— S E R T, FRAEE sort — 1 array of objects:

var sortBy = function (array, comparator) {
// bubble sort (increment)
var i, j, tmp;
for (i = 0; i < array.length; i++) {
for (j =i + 1; j < array.length; j++) {
if (comparator(arrayl[il], array[jl) > 0) {
// jth object is smaller, need swap
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14 CHAPTER 1. JAVASCRIPT THE LANGUAGE

tmp = arrayl[j]l;
array[j] = array[i];
array [i] tmp ;
}
}

}
};

var students = [

{ name: "Tom", grade: 100 }

, { name: "Jerry", grade: 99 }
1;

var gradeComparator = function (sl1, s2) {
if (sl.grade < s2.grade) {
return -1;
} else if (sl.grade > s2.grade) {
return 1;
} else {
return O;
}
s

sortBy (students, gradeComparator) ;
console.log(students); // the order is Jerry, Tom

ETHEOIESER T sortBy O, H—HSEREWHFH array, 5 —{H
J& comparator; comparator s& —fil function, {EAEME value 44'E LR, &
EEEE M R/ 2 T ARIRMMARZ R sortBy O #4281 objects flF4F, LA
B A7 AR, Ay B MR A N HE R N B S A2 (B sortBy () ilf2
AN TR A, DR AP 6 2H 5E SR AT 44 BB AR B RN compara-
tor(gradeComparator (), fLEA4 sortBy () ffiH.

B JTVER I R e fe it sortBy (O B RHIAI A FHME: sortBy () AME T LA
HeHeFERA, HWBEAA T I E B comparator B AEHEF HiAth objects; L7 i
B AR IRAEAS HE P F £ 750, R E4S sortBy () — 1l priceComparator ()
FUREAEH] T o

Functions Declarations vs. Function Expression

PREGTF A ERBKE S function MEE: RESE function R & Hvar £ =
function (){}; 1M dFfunction £ O{H(HIH & E 5 HEM 5L, FrIEE L
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1.3. BUILT-IN REFERENCE TYPES 15

T barak). By 7 ESEEEIE R E & 7 AR AR IS T function R
HAth variables 3% Witksh, EMEZHERAAE EIOAFE. FE N TH
%

£0O; // 1
function £ () {
return 1;

};

g(); // TypeError: undefined is not a function
var g = function () {
return 1;

};

A& 54y function declaration, 1% I % function expression. Rl Z AT
PAAS g R RE 2 K1 4y IS interpreter 7EBEEE JS 2 U Iy 1T LA 43 B 2 A1 2D
B (FEREA I BLHEIR), function declaration 7EFEXHAT L& #E R, 1M
function expression ZfEFAT IRHEA BEH . KLY gO K, gO) B
EF, FTUAEHBL TypeError.

U AT AR A Ab—FEERvE, {# ] function declaration F§, function declara-
tion @k [#EFH ] BIFHEM scope MIBIEE. Loy

function f () {
gO;
if (false) {
function g () {
console.log(0);

A LUE ks

// FEHEE [#Ft ] function declaration
function f () {

function g () {

console.log(0);

}

gO;

if (false) {

}

2Jf 3 hoist, tH H 4 B L % JavaScript Scoping and Hoisting (http://www.
adequatelygood.com/2010/2/JavaScript-Scoping-and-Hoisting)


http://www.adequatelygood.com/2010/2/JavaScript-Scoping-and-Hoisting
http://www.adequatelygood.com/2010/2/JavaScript-Scoping-and-Hoisting
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16 CHAPTER 1. JAVASCRIPT THE LANGUAGE

};
£fO; // 0

TEE AT, BERif (false) A EAPUTH], {H7Z function declaration
RAEPUT BRI, BT AR HURSAT B B — B (IR AT LA SR B 1
(talse) (FEUFL return BHH, A5EIERE ). 0 H R BAM s el Irp
FHRE, if (false) (PR —fH scope, FTEL £O MR THEE g0 EOEH
scope, UL E RIS £O B .

DR, 2 T 30 4 B2 T Rl A TR R AR SRS, BB % A & function

declaration.

Function Inner Objects

fE Function WA MEHREAM objects: this Fl arguments. this /&
function FATIRFFTER scope. {7 A :

// RERAE browser HHAT var f = function () console.log(this);;f(); //
windowvar o = g: f;0.g(0); // o

FAMZFE window M) scope FFEAY £ 1, FrbL £O HH this H2&
window; TMo.gO/&H £ EAE o I method FEAY, AT LABATE}H] scope /&

Oo

73— inner object /& arguments. anf N 4 HE:

var sum = function () {
var i;
var sum = O;
for (i = 0; i < arguments.length; i++) {
sum += arguments[i];
}
return sum;
};

console.log(sum(1, 2, 3)); // 6

SHEH var BB EHREARTER, REHRTHE, &R undefined. T
LA

console.log(a); // ReferenceError: a is not defined

console.log(b); // undefined
var b;
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1.3. BUILT-IN REFERENCE TYPES 17

i L, arguments &—1f array of argumentsgo A IRy g A AN S TE A
B4 T —1# function £ /> arguments, K SLt Al LA arguments.length
A& -

Function Methods

Function A ME4%F#AN methods: call() A1 apply(). i& Wil methods
AEFRAM AT LS function AT FIH scope, WELEMSE TR this. ZEAHIL
MFES & this BRI EBREOH] T, HATATUATEER 0.g0 BLEEE o K
scope NI £():

var £ = function () {
console.log(this);

e

var o = {};

f.call(o); // o

i call() FAMIE £ FHATHI scope B E K o, FTPAconsole.log(o) ; B &
i oo

R call O, F—(HSHUE scope, ZRIISEAEL function FZEY (.
call(scope, argl, arg2, ...)); apply) R call() MIZEHIH R 2Z applyO
1% T 2 ¥ B AE — 1 array Hh (f.apply(scope, [argl, arg2, ...1))o SR A
call() MIH+:

var students = [
{ name: "Tom" %}
, { name: "Jerry" }
e
var sayName = function (number) {
console.log("Student " + number + ": " + this.name);
+
var i;

for (i = 0; i < students.length; i++) {
sayName.call (students[i], i);

}

// output:

// Student 0: Tom

‘arguemtns I & Array(Harguemtns instanceof Array{f fEHIETHI %K), HIEA#
HEEAZTC.
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// Student 1: Jerry

call) M applyO) MIEMRZ, BRI 7 EEREE S

1.3.2 Primitive Wrapper Types

E@ﬁ@%ﬁﬁi@%ﬁﬁﬁ%%ﬁ@ string #& primitive value Al XA methods
F properties. 182K Z7E JS ', number, string, boolean ig =l primitive
value #A ¥ ERIH primitive wrapper type: Number, String, Boolean.
EiEHUE =% primitive values ¥, JS interpreter &% © B ¥ E
#Y primitive wrapper types 8i#3K, X it:

var length = "hello, Wolrd!".length;

A AR P

var length = String("hello, Wolrd!").length;

A% wrapper RA —ATHRH, AT T — A7 Z B & # unwrap, Bt
LA
var book = "Notes for JS Web Developer';

book.author = "Trantor";
console.log(book.author); // undefined

TEFEH book ¥, book ®Ju#f String() LK. #HRE object, HiAJ
CLENREI N L property author. R ANEIATE| N —1THE, book TARJLHE
unwrap 18 X wrap #CH, THTH wrapper W% author i&fE property,
FrlA&Z& undefined.

1.4 Defining Reference Types

1.4.1 Constructor

& JS AR E class, FiH M reference value (object) #5/& H-A# reference
type Y instance, FEAWERIER, FRBRY instance #i=2 new iE{# key word
#ZEMN_LE—1& reference type EER. tLJ7:

// BEEHvar o = {};
// B AR A
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1.4. DEFINING REFERENCE TYPES 19

var o = new Object();

// B ERAM AN g IS fE R vk
// TMEEAEEEKvar a = [1, 2, 3];

var a = new Array(l, 2, 3);

JS & constructor EAE reference type, constructor st % J H B & func-
tion, ME—MIANFEZMEH T, & function BIEM T —1E new FF, Hi
i —1E constructor T. a&FE 7 HIFEA:

var o = new (function () {3});
console.log(o instanceof Object); // true

var Student = function (name) {
this.name = name;

+;
var s = new Student("Tom");
console.log(s.name); // Tom

&AM function & constructor 2 HIE, W AR HFfE Bl T 7 # AR 2D
.

1. EA—EHH object

2. BT R object & A& function [ scope FEIY (35 & 5% function )
this SFAHTH object
3. function [F{#1%, [FHEFHT object
PL_EJ7H) Student ERBH, var s = new Student ) iB T FE I\ & o A& AE — 5T
[ object, /1% 5% Student 1 this ZFABH object £, FFIY Student (). 7E

Student () ', 4 H [ object 1) name ZFA"Tom", 1% [FIEHT I object.
APt AT DAAAE {8 451 2k T T7 R AR S AR 2

var Student = function (name) {
this.name = name;
return this;
e
var s = {};
s = Student.call(s, "Tom");
console.log(s.name); // Tom

B, FATFeE LB object, PRE M Z AT AHIEI) call O FTHIHT object
HAF Student ) f scope WP, fAZPTFFH) s K] name HIMEVIIR 1k, IE
HIEMH) Student O FRIZAKRHIAIE, BHZE | —1Treturn this, JFARZIT
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20 CHAPTER 1. JAVASCRIPT THE LANGUAGE

DIAH R A new & HEIEIRAMEHEFH object, I function HAFEE
%’Eﬁ[‘ return,

AN I WAE T AR BT AN »

var Student = function (name) {
this.name = name;
// IEATIEARLZE constructor [FHVE, {HEFASE RV 2 WZEN

return this;

};

var sl = new Student("Tom");
console.log(sl.constructor === Student); // true
console.log(sl.constructor === 0Object); // false
console.log(sl instanceof Student); // true
console.log(sl instanceof Object); // true

var s2 = {};
s2 = Student.call(s2, "Tom");

console.log(s2.constructor === Student); // false
console.log(s2.constructor === 0Object); // true
console.log(s2 instanceof Student); // false
console.log(s2 instanceof Object); // true

18 72 K 2B object #3AH — MY constructor HJ property, i&f# property
817 object MIUEALRF I reference type, ATLPL s1 B constructor #&IA
Student, 1l s2 M) constructor RJ$H[H] Object. HJA Student & H
Function A/, 1M Function X &H Object A, K s1 /& Student
[ instance, & Object M instance; K2, s2 AAxtH Student &4, Fr
PLHBEE Z Object 1 instanceao

1.4.2 Prototype

#ESR constructor A LAFH 2 € 8 — 1 reference type ) properties, {HAIANIE
& H K € 2 methods. #aA N7 #04:

var Student = function (name) {
this.name = name;
this.sayHi = function () {
console.log("Hi, my name is", this.name);
};

Sinstanceof B FEIMAIENEELE RN prototype chain B4 BB, 18 4L 1E DL B4
FRNE IR o
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1.4. DEFINING REFERENCE TYPES 21

};

var sl = new Student("Tom");

var s2 = new Student("Jerry");
console.log(sl.sayHi === s2.sayHi); // false

H AR R new Student () IRf, Student constructor & & & —HHT 1 sayHi ),
FrBL s1 A1 s2 1) sayHi ) AE3E[FE—1# function. &3¢ A RFAMME L, I
M A FTE AR C++ H 1Y static method —#% A LI method #4f
7. BfFPOEEME, A EIERCER prototype:

var Student function (name) {

this.name name;
};
Student .prototype.sayHi = function () {
console.log("Hi, my name is", this.name) ;
};
var sl = new Student("Tom");
var s2 = new Student("Jerry");
console.log(sl.sayHi === s2.sayHi); // true

FEIEAE I student constructor HJ prototype, FAMAE wI PLAE &0 b3 H
methods BY properties. s1 fl s2 KEIWE sayHi(), T LLAEH# I
sayHi () MY &R ZIFIYEKE, JS interpreter S5 EMRA sayHi (), &%
‘EAM prototype #M K, WIH prototype FHIRA, HmiZ: prototype [
prototype #HI$X, U\JH:E ifft. iZ A& prototype chain LS, Ak
£ JS BRI TTE

B FE I prototype s& WIATIEMERIWE? & —{F function &4 MIFEE, BH
prototype HER# &4, prototype HHH —1# property FHf# constructor, con-
structor $8 18] function E T, 435 constructor & EH Y instance B (tH
BZETI N E new [FIR{%), HrE £ instance & —1{# property 5 [7l
constructor ) prototye (1Ml B 45 ] Constructor)go

Fr LU 4T 1. sayName O IR}, /2% s1.__proto__, ##| Student.prototype,
INBEAT Student.prototype [ sayName()

SR A T FAEE A E B AR &N LU 5, AN@AHMEA T constructor Al
prototype [AEE&1%, HE FAHKIEK IS 4&ﬁ%ﬁﬁ*ﬁ%§3ﬁﬁiﬁg TR

THrLAStudent . prototype.constructor === Student & true

8fTlhs1.__proto__ === Student.prototypest true
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FAN, BB instance ¥ primitive values W A& 5225 3| prototype:

var Student = function () {

};

// &I prototype THRZZ LMK
Student .prototype.school = "NTU";

var sl = new Student();
var s2 = new Student();

sl.school = "CGU";

console.log(sl.school); // CGU
console.log(s2.school); // NTU

s1.school = "CGU'IE — AT ANE 2 H| Student.prototype.school, P
#t, s1.school J&"CGU", {H s1.__proto__.school {3%AZ"NTU". Z 12 H
access s1.school W, A interpreter £ s1 A H 5t A %] school I
property 1, Rl AN 7 4 sl.__proto__ EEHER . WICE T S WAE
mask, [AIZ7E instance [ property 7] # T prototype Ef¥) property.
RZ., & access s2.school Ff, HIATE s2 AREHHKAF] school, KT
sl.__proto__ FEIHI, 15F|MIHLZ "NTU",

{HIHRAE K instance ] reference values 5 0] G H [P RE :

var Student = function (mname) {
this.basicInfo.name = name;

};

Student .prototype.basicInfo = {
name: ""

s

s = new Student ("Tom");

console.log(Student.prototype.basicInfo.name); // Tom

12 A2 R A8 4 121 A mask MBS HE4E, BX s.basicInfo.name
v e Student.prototype.basicInfo.name. BRI 2 SR AN AR e FH — 1
reference property, FAZHE FEAE constructor H. BHERMMEE 2N
HE R R IRTT 5

A 1 prototype chain HIME1%, AT LLERH] instanceof WATIEfE: —
fiil instance & instanceof a constructor U5 HE#7E instance HJ proto-
type chain H#£3] constructor FJ prototype. AT LLH A S.__proto__ ===
Student.prototype, FTLL s instanceof Student [ true,
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1.4.3 The Hybrid Solution

AEFRAM B 2 anr] 52 7% reference types M. 4%4A constructor A1 prototype
PIUFEE, ER#NHAE JS € 3 reference types M EMIR T & :

o H constructor ®FEIEFLZE (non-static) i properties
o H prototype /EFILZE (static) I properties 1 methods
BRIEHEA 1 AR H 4 -

var Student = function (mame, school) {
this.name = name;
this.school = school;
this.friends = [];
};
Student .prototype.sayHi = function () {
console.log("Hi, my name is", this.name) ;
e

Student .prototype.makeFriendWith = function (student) {
this.friends.push(student.name) ;

I
var sl = new Student("Tom", "NTU");
var s2 = new Student("Jerry", "CGU");

s1.makeFriendWith(s2);

console.log(sl.friends); // ["Jerry"]

AU RARTEG E B method ARZEFT — KA FARBRIH, IR ABLHIE
(EWIRE:

var Student = function (name, school) {
this.name = name;
this.school = school;
this.friends = [];
};
Student .prototype = {
constructor: Student
, sayHi: function () {
console.log("Hi, my name is", this.name);
}
, makeFriendWith: function (student) {
this.friends.push(student.name) ;

}
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VR R B AT B8 hE R 2R 1) prototype, FTLARE EEF-E3E prototype. constructor
e constructor. HEFRABLHE AFEEE constructor LA EF2E instanceof

P45 5, R A [E A Z BT #8411, instanceof &% 1# prototype H

r, FrPAtb )y & AMEE s = new Student() & EHHY instance s [,
s.__proto_ {4PAEr§8IA] Student.prototype, [KIt instanceof IZ/& &
P true. HAMEZ TR A D EREER (ELTTRIRE1ER A Z construc-
tor ML Er), FRAME LM THERAT M E prototypes
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Chapter 2

Design Patterns

& s E AL FIBIN IS design patterns. BEAATRM CASTEL 4040
constructor pattern I prototype pattern 1, 1H75 & & " %422 1 8
FRAE S A P B AR

2.1 Constructor

H constructor €% reference type:

var Student = function (name, friends) {
// initializing properties
this.name = name;
this.friends = firends || [];

// defining methods
this.sayHi = function () {
console.log("Hi, my name is", this.name);
};
}

// using the constructor
s = new Student ("Tom", ["Jerry"]);

18 FHT VAU BE A2 T DLYE ST instance IRf, FIURHL—E properties; HRELH]
&, H constructor & methods #IAEIZ 1], new —{i instance
A& BT A AT methods 4575% instance.

25
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26 CHAPTER 2. DESIGN PATTERNS
2.2 Prototype

H prototype %€ F% reference type:

var Student = function () {};

Student .prototype = {
constructor: Student
, name: null
, friends: []
, sayHi: function () {
console.log("Hi, my name is", this.name);

// using the prototype

s = new Student () ;
s.name = "Tom";
s.friends.push("Jerry");

1B 7T LURIR constructor #E7AILEE methods BRI E, 1y H B € %
1t instance [ f¥] properties W # mask # prototype L[] properties, T
e, Bk % E M instances NE R E, AEIEE TEWLRA
W44 constructor — Ak F] LA initialize properties, 1M H. A1 & H 2 &
F% reference properties, LUIE flil 5] ¥ 2R ER, s.friends.push("Jerry")IE 1T A
IT45 W%, Student.prototype.friends 3K ["Jerry"]l, ZA&EAN
instances W45 friends #&F5EK ["Jerry"].

2.3 Constructor/Prototype Combined Pattern

fE JS FEFE reference types MIFRERIRTT &

var Student = function (name, friends) {
// initializing properties
this.name = name;
this.friends = firends || [];

};

Student .prototype = {
constructor: Student
, sayHi: function () {
console.log("Hi, my name is", this.name);
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}
};

// using the constructor
s = new Student("Tom", ["Jerry"]);

% 7 &8 constructor Al prototype fife, FAMERS properties & FAE con-
structor #'; 1M methods HIEFTE prototype . JERLEEF prototype
ZA constructor € UE AP constructor.

2.4 Module

AR IAM R 2T ZE— 1 instance 1M IEE &1 reference type. 677 HAM
MHE—{f validator, B A 2%/ method 7] LLE#FE—1# variable &4 &K
MTEIET type, & T aEakEHER true, RZFMHE false. BLHAIRAM—BILGE
18 B

var checkType = function (variable, type) {

return (typeof variable === type);
};

var isArray = function (variable) {
return checkType(variable, 'array');

3

var isObject = function (variable) {
return checkType(variable, 'object');

}.

// isNumber , isString...

B checkType (), checkType () A LA AT —{ variable /& A2 %
il type. 424 T 7 EAEF, M e 2 2808 5 B 210 functions: isArray(),
isObject()o

EHANSAT B functions #SIEELE e, gloable scope R AF S mide [¥F4] T .
IR FR A — 18 object #% &AM /ELAE 2K -

var validator = {
checkType: unction (variable, type) {
return (typeof variable === type);
}
, isArray: function (variable) {
return this.checkType(variable, 'array');

}
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28 CHAPTER 2. DESIGN PATTERNS

, isObject: function (variable) {
return this.checkType(variable, 'object');
}
// isNumber , isString...
3

WEE, Bt RIS, B, BT ERIIER, B &gk e &
private properties/ methods; 11 H. 22 H 2| H i function K — & £ N k-
this, A BRI .

ig (% module pattern #tAEYR F 15 7. Module pattern i%i# closure [f]
ME& K private properties/methods B7E closure H, FiEi# return —
fi#l object, # public properties/methods HIEF| closure #b. &% H module
pattern:

var validator = (function () {

var checkType = function (variable, type) {
return (typeof variable === type);

3

var isArray = function (variable) {
return checkType(variable, 'array');

s

var isObject = function (variable) {
return checkType(variable, 'object');

};

// isNumber, isString...

return {
isArray: isArray
, isObject: isObject
};
HO;

WA ST R E A isArray (O, isObject(), 1M checkType() Rl
8 R module [ private method. EUL[AIE K] object WA checkType() .
Zi% module pattern, FAMHEER] % & private properties/methods, I_JHTH_?
A PAEIE 2L value #RELAE closure N, Tﬁfrﬁl‘ﬁﬁﬁfﬂo (an F AR 153 11 4
BISELATRAR 755, gsnT AR ALY )
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2.5. PUBSUB 29

2.5 PubSub

PubSub /& publish/subscribe HJ4E %5 . PubSub W] LA &R A& — & F 2 {8 2%
events ] pattern. 55 [ pubsub object $2AEMWIEIIEE: publish A1 sub-
scribe. W2 AR E I IE [ object, 48 AR PLRHE HLL events, [ J: £
NRIFTBL 38 AT events. =83 AM F & 5 B 1) pubsub pattern £/ — &1 K

==3

el

var chatRoom = (function () {
var handlers = {};
var pub = function (event) {

// no callback, ignore the event
if (!'handlers[event]) return;

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

var i;

for (i = 0; i < handlers[event].length; i++) {
handlers [event] [i].apply(this, args);

}

return this;

};
var sub = function (event, callback) {
if ('handlers[event]) handlers[event] = [];
handlers[event].push(callback);
return this;
};
return {
pub: pub
, sub: sub
};
HO;
// using username as the event name for registration
chatRoom.sub("Tom", function (msg) {
console.log("Msg to Tom:", msg);
b

// talk to Tom
chatRoom.pub("Tom", "Hi, Tom. This is Jerry speaking.");
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T 5 ik 18 8 8 9 AT E - pubsub 2 FT,  FRAEE W A8 VR AT REH AN KT 1)
T .

ﬁ%%var args = Array.prototype.slice.call(arguments, 1)i§ﬁ, ?‘ZAF?*@?E
2 event { arguments BFR, RIZILH THIZE (args) HEL call-
backs. A~ 411 @ﬁiﬁ:ﬁﬁ%%, arguments W ANJ& array, FrUARA
slice() AJLARRERY, [ AZEMEH Array 1Y slice()o

FA—E, ARFTREANENIE A BEAE pub (O Al sub() P E[HE this. iE
ey PR 5 1Y) chainable API; tHal 25k, il E A DAE—E &
methods 2, 1%’&;EéchatRoom.sub().pub().pub().sub(), b — sk wi g b
175 % chatRoom [ .

[0 2] pubsub I, EME&HF, —1F user 7] LA username {E45 event X
subscribe, FFEMREAG— 1 callback RNZEFIEE event 545 I REZ B AT IE
fifl callback. Callback & #; push Z¥ER] event ) callback array #. £
Z 4% publish J:fE event K, &% event MIFTHA callbacks #EE H 2k 4
1T

PubSub pattern 7£ JS FHEH R Z, HE DOM tHi#EH T pubsub pat-
tern, DOM element 4 —{# method M {# addEventListener O, FI3k:un
N: el.addEventListener("click", function (){}); jQuery 1) bind () 2 H
addE\éentListener() BIER), HIEWMZEAZL: $el.bind('click', function
O{BE,

IAh, 7E Node.js H ) events.EventEmitter t & pubsub pattern, M:&
BT EE EAZ, R2E2 7 %M methods, LJ7ml AHUGHEREM, tHAT
PLEEME R BT — R R callback 45, BEIATRAMIE IR 203 Node.js, i
# e gk Node.js A — BGRRREIR 2%

Many objects in Node emit events: a net.Server emits an event
each time a peer connects to it, a fs.readStream emits an event
when the file is opened. All objects which emit events are in-
stances of events.EventEmitter.

AN, AN 1% SN 4E 2 redis PLA socket.io R E{E T pubsub pattern,
PR I 3E AT AR 2 — Ml 4EH 2L pattern.

AT 2% MDN 3 ffhttps://developer.mozilla.org/en-US/docs/DOM/element .
addEventListener
2IREEH el £78 DOM element; $el £ jQuery element
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Chapter 3

Async JavaScript

JS PG A & /KIE & syne B, Frag async A28 aE M —1# callback F| JS
engine ] event loop H1, 5§ event AR A EEHAT . 7F browser Bi/& Node.js
IS # 2 1E single thread F3UAT, 1B thread 75 BN EREEL, 25 —F%
BORPATIRN JS, AT IR, [EHEAN event loop HIFEEL. 1E event loop
1, JS engine FHE A event queue T RAZAHFMN event 5425 H2, H
FEHHER callbacks R H 2R FHAT -

g >
el KR
var start = Date.now();
setTimeout (function () {
var end = Date.now();
console.log("run the callback after " + (end - start) + "ms");
}, 0);
var i;

for (i = 0; i < 1000000; i++) {}
console.log("for loop is done");

// output:
// for loop is done
// run the callback after 2451ms

BRI 1 callback #] timeout event [ qﬁllleue i, EESRIRER 2 IS [
timeout A& 0, WA callback & FAEATY, ASid 8 PR AT 1045 S 71

L7E Node.js #', #RAI LA fprocess.nextTick(callback) HiftsetTimeout (callback,
0), HAERBELIL, 554G benchmark: https://gist.github.com/1257394

31
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#&, callback &7E 2451ms R A WHAT; B2 ZHEIR timeout event & T 5t
ST, AR AT ERMFE R 25, AEEA event loop HIFEEL, Fr
DL event ANEHEEIE; 55 for loop HUATAS . A event loop 1%, JS engine
SWLE event queue A — 1 timeout event, HiEHIHER callback & H
AT, & RTE event S84 1) 2451ms 18 1. WA, setTimeout ()
R A R AR R R AR R RS i, PR B2 callback & /01555 23 AM A FE
return &4 & HHIT

JS FEE A G async API 5t HA setTimeout() Ml setInterval()
Mo, FTFE AP RIZR B APUTINERSES; ARFIRE N RHEAFM async
API, L 57E browser H1, DOM £t | addEventListener(), LS AJAX
API %%, 1M Node.js FRIZEKER 5> 1/0 #HRHE T sync F1 async pWfE AP,
BTN EERITESE LR 52H asyne API 43544

ANEBEILZ AT, A BER IR, BAE T A EIN console.log()

Al HEAE sync A HEAE async:

var o = {};
console.log(o);
o.v = 0;

// output in Chrome, Firefox:

// { v: 0}
// output in Node.js
VARS,

18 /& A & 1E Chrome #1 Firefox "] console.log() &ZFAEF P, 1M
Node.js F HI A2 R 2. wt—2, 7& browser HH console.log()
debug W RE & AR M, & Y object TIRE CASA 2 R AR+ T
B TROE M R, URAT LSe 3 — 11 object 18 FHAC4R console.log(),
1 e H Underscore.js | & CIRSE 3 console.1og(_.clone(o))E, AR,
PR e DL EIH primitive value, E 77 console.log(o.v) Bt A & A 18 1 [
i

2Underscore.js +& 1R I F B utility library, M2 1% & 231 Backbone.js {# 1
Underscore.js I H . dependencies; WIHRARE R Hi# Underscore.js T 7%, EakRnl LA
S EEHB MM
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3.1 DOM Event Object

fiH JS /£ DOM L H R E — 1 event listener A Mifs 70 (45 7 78, AR
e H] e 1E R event HIFE):

el.addEventListener ('click', function (e) {
console.log(e);

B

el.onclick(function (e) {
console.log(e);

)

A event 54K, — 1 DOM Event object &4 T, &1 event object
7€ event target (/2 event $54M element) BHUG/E FEIEAATZ target
FIRT A G @ B R HA# element HIE{E event Y] event listener, %
listener {8 & # filg 3% ; filg SXHF & RHE M event object & Al event listener )5
—E 28, Wt ETEAEHE e FE N 7H HTML:

<IDOCTYPE html>

<html>
<body>

<div>
<button>Click Me</button>
</div>

</body>
</html>

EIRELEE <button> HF, event 1% <button> PHIGLE FIHIE, &L
<div>. <body>, EMEH[ZE <html>.

DOM Event object A #1[ properties A1 methods R H%; e.target /&
4% event [ element, e.currentTarget HI/Z#EA B BTHAT 2 event
listener ) element; &E& N 7 #if5:

// BEEEHIAE A B HTML
// AR R AEREE <button> fRAEE

document . getElementsByTagName ('div') [0].onclick = function (e) {
console.log(e.target) ; // <button>
console.log(e.currentTarget); // <div>

B
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document . getElementsByTagName ('button') [0] .onclick = function (e
) {
console.log(e.target) ; // <button>
console.log(e.currentTarget); // <button>

B

IEfEAHFBEIH, e /i <button> FHURIE LI, H e R AE% T <button>
MR, BrUAEEIERIE, e. target #i/E <button>; e.currentTarget

R 7 (5 0R () A2 H 508, RIIEAE <div> [ event listener H, e. currentTarget

M <div>e.

HRBMAFHEIEANL <button> L H) event fE LEHIE, AWl LLE
stopPropagation() 1& M method:

// WeEEHIEH FJ7 ) HTML

document .getElementsByTagName ('div') [0].onclick = function (e) {
1)

document .getElementsByTagName ( 'button') [0].onclick = function (e
) {
e.stopPropagation() ;
1)

itk —23, event AT E] <button> HJ event listener B HLHETE N2 T,
e <div> B event listener A& b i 5% .

1%, WARARAA B IHE—{F event 7E browser H THRZ AT A5 3% 42, RIAT DU
Hl preventDefault(); /7% form validator library 7E form [ submit
button M) click event listener | form values &N Z&Hi% (W&
RSE-R LA 20 (A7 05%), WRAR &G, BN e.preventDefault ()
PAEEHe form #% submit.

BB EERNZ, event AN RASHENAE asyne; WRART- Bl 55— event
THE, MEFTEFEIGESE sync; aia N H I EE:
// BLEEHIAE A U7 HTML

document . getElementsByTagName ('button') [0].onclick = function (e
) {

console.log("Button was clicked.");

};

// simulate a click event
clickEvent = document.createEvent ("MouseEvents") ;
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clickEvent.initMouseEvent ("click");
document . getElementsByTagName ('button') [0].dispatchEvent (
clickEvent) ;

console.log("After triggering the callback.");

// output:
// Button was clicked.
// After triggering the callback.

AT T B — 1 click event, TE# tH 45 R 7] LUE 14 dispatchEvent ()
B3 callback #2FE LI HAER, event KSTHERSHEIER
M, 1BR event EFEFMEENERBHERDH (ER, A2 callback
KGR MEFD T 5.

3.2 Promises in jQuery

Borwser H1H55— 1 async API #li/& AJAX T .

TEANFIT browser H1 A ajax A AN, 76 IES, [E6 H2HIE ActiveXObject ()
& IET+, Firefox, Chrome, Safari, Opera H|Zf#H XMLHttpRequest();

A TES, I RBATEHNE jQuery Y ajax fHH AL, jQuery
ajax APT C&E AT browser FHIE T .

£ jQuery 1.4 K%, ajax APT {500 F -

$.get('/some-api', {
success: function () {}
, error: function () {}
, complete: function () {}
b

FAM AT P43 3 $13%F ajax success, error, complete 5 events #% i€ callbacks. {H
FElE ki APT A B A KT, R A R B M A AT HAEE H ajax request
[PIRFIEELER 8 callbacks, T &R —EBE 45 callbacks; L5 1E Backbone H
(HESRTRIMIE % A48 Backbone, A@iERAE— Fiafss), 16 Model
A PAA] PLiZEi® model.fetch() FJH ajax f& server HfS model HJE R, T
— i View RI:2 B EE I HTML; FrlAnRILARLH model.fetch () HfF
model FIEHT &R, X% EE HTML L, BT EAE model H %%

SHEER A rME, FAWFEFRMER 4K, console.log() TEHLE browser H1i&
FPH, FAeRBEAERDD; BHEIMEGEY console.log() s&[FH (1.
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ajax~ ZABATE view HE%E H RS HTML [#) callbacks. &1 7 =K %
£ jQuery 1.5 LIRTIEZR], {H 1.5 2B LL; 558 DL ).

var promise = $.get('/some-api');
promise.success(function () {});
promise.error (function () {});

promise.complete (function () {});

W2, EA ajax 218, EEHR—E [AH ], AEIRE ajax TTHIR
& AT VRE callbacks; VRA] PATEAT ([ BF {5 7E Promise L iX7E callbacks,
ME T ajax DT ZBMAT (JLFRFERE K callbacks & 5 _E#E#UT).
A% 7 $E 3 H) Backbone 134, model.fetch() FJLL#¥ ajax &4
[] promise [F{E4 view, view #tn] LA € 8 & 1) callbacks %5 A [A] (1) 4%
(success BY error).

46, Promise HEfEHTZE chainable API, AR AT LGRS .

var promise = $.get('/some-api');
promise

.success (function () {})

.error (function () {})

.complete (function () {})

K% T ajax #b, jQuery animation t& 4 promise, FEifgel.promise () HE
4G —1 animation promise:

$el.fadeOut () ;

var promise = $el.promise () ;

promise.done (function () {
console.log("Animation was done!");

)

3.2.1 Making Promises
R aT LLE CEE —{# Promise, JiEmisESuEE—{# Deferred:

var deferred = new $.Deferred();
deferred

.done (function () {})

.fail (function () {})

.always (function () {})

Deferred IR Promise M Z AL AVR AT LA B [ ik | —{F Defferred:
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var deferred = new $.Deferred();
deferred.resolve(); // trigger the "done" and "always" callback
deferred.reject(); // trigger the "fail" and "always" callback

WERAR A &GS —T7, VREUAT LLEE Deferred jEE—ffl Promise 4
[ URESR —EAGE N AR RGBT HR, BT LLER resolve() BY
72 reject () TEHUE A A

var getClickPromise = (function () {
var deferred = new $.Deferred();
$('#some-button').click(function () {
deferred.resolve () ;

)

return function () {
deferred.promise () ;
};
HO;

var promise = getClickPromise () ;
promise.done (function () {
console.log("Button was clicked!");

B

% promise() FAM AT LAEAE—1li deferred ) promise, —ffil deferred A
A i promise, FrAAE Y8 A5 2 ) &R [F]—{H promise. ft—
#, BHEE #some-button {2 FLEr#AH "Button was clicked!", ANith - &
H—k, KA1 promise X &# resolve BLE reject — 1Ko

3.2.2 Combining Promises

YRAT LR $.when() & promises Fl deferreds, ‘& & [0l —1# & 1% 1)
promise #51/R:

$.when($.get ('some-api'), $.get('another-api'))

.done (function () {

// do something
1)

W RAR B #E 1 deferred 44 $.when (), IB'E & [B{#:% deferred ] promise
AR

var deferred = new $.Deferred();
var pl = deferred.promise();
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var p2 = $.when(deferred);
console.log(pl === p2); // true

3.3 I/0 in Node.js

f£ Node.js H1, K&E4-H 1/0 #A$EHE async 1 sync WFE API, Bl
ffi ] callback pattern, &—1# I/O function F5x1% —1 parmater s&—1
callback, & 1/O $AT&ENIR callback L& #flid%. LA £s 1818 module %%
i«

fs = require('fs'); // load the module

// sync API
var data = fs.readFileSync('/etc/passwd');
console.log(data) ;

// async API

fs.readFile('/etc/passwd', function (err, data) {
if (err) throw err;
console.log(data);

)

1E Node.js #', callback HI%5—1{ parameter # % /& err; LIS EF] 1250,
T SRGERE SR AR S A SE R (LE T REFRAS R B i BAEAESE), err BLE
—flil Error instance; WIRMINHEIRE S 756, err /2 undefined.

3.4 Exceptions in Callbacks

E 58 1 async functions (¥ AVEELEI G115, AR EFH WA EHAE async
functions H1 & A 1] exceptions.

7E sync MEREE T, FRAMPTLLA try catch pattern ffi#¢ exceptions, ANiE{E
async FIHEF A, SEREHELUNRIN: &5F T H-

try {
setTimeout (function () {
throw "Error occurred!";
1)
} catch (e) {
console.log(e);
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3

FEIE M FH, catch block /KIEAFHEHATE], KA exception s&7E event
loop FEB A A, R 1T, RMIEXRCOKIEF AR 17, BrPlkKiE catch
A exception. fTEA, 7E async function MEE—/E try catch 2171
BRY, EWEE AT E Node.js #, async function FJ callback HJZE—1H 2
W err, AR THERM catch AEIE.

L E—HTH) fs.readFile() Z4fl, REEURE SR e 2 A g ae, FAM AT LA
B err FIMEEER A, WRE T —EENE, BT DR A ke,
throw err, IEHF Node.js process Bt & abort.

JIERE—%E, £y T S process B4y uncaught expection &5, FAM AT LLER &
uncaughtException ] callback:
process.on('uncaughtException', function (err) {

console.log('Caught exception: ' + err);

B

it —2k, AEfH) uncaught exception & A2 4R IEME callback BEEEE .

AN, Rtk A1, async function 18 & i& B debug A ; 7 sync function

HEE A ) exception, 118 stack trace T LAFK 3] exception #5/E R HIACIE, 4

Tﬁﬁﬂﬁ R —47 W —1# function £%; {HJ& async function Az 4 exception

/\ HE trace F| exception §k$1§mé~f—‘é 4, [KA52 BT H] stack 7EIEN event loop
PEEX Z BIRLAS R T o 55A N7 Node.js H S5 -

process.on('uncaughtException', function (err) {
console.log(err.stack);

)

var a = function () {
throw new Error ('Error occurred');

s

var b = function () {
aQ);

i

var ¢ = function () {
bQ);

i

cO);

// output:

// Error: Error occurred
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// at a (/sync-exception.js:6:8)

// at b (/sync-exception.js:9:2)

// at ¢ (/sync-exception.js:12:2)

// at Object.<anonymous> (/sync-exception.js:15:1)
//

Listing 3.1: sync-exception.js

process.on('uncaughtException', function (err) {
console.log(err.stack);

B

var a = function () {

throw new Error ('Error occurred');
};
var b = function () {

setTimeout (function () {

aQ);

b;
};
var ¢ = function () {
bO);
};

cO);

// output:

// Error: Error occurred

// at a (/async-exception.js:6:8)

// at Object.b [as _onTimeout] (/async-exception.js:10:3)
// at Timer.list.ontimeout (timers.js:101:19)

Listing 3.2: async-exception.js

75 async WEEHIF, HY a() ZTE timeout event X418 A SNATHT, B
Pl stack trace 7 trace HF,

3.5 Async Flow Control

Callback pattern sEFAM AT LLEZ E — {0 callback 4 — 1 async function, {H
R H AR AZ async functions H7E—IRHE, FURE 2 % &7 HE IR
TR LLT7, WAMZ S FIE — (S AT, A1 T ah WGEDGER, &
BRI N BRI N
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fs = require('fs');
fs.stat ('some-file.txt', function (err, stats) {
if (err) throw err;
// file exists
fs.readFile('some-file.txt', function (err, data) {
if (err) throw err;
// do something on the data
var newData = data += 'Hi, there!\n';
fs.writeFile('some-file.txt', newData, function (err) {
if (err) throw err;
1)
)
B

Kk, AT 2 2] async flow control libraries; M 2 Bf & F &
promise Al $.when() %5 flow control WJH;Y5 1, BESRIAMIE B 1) flow
control TEFT &G T 21U T ORI A, AR & IR 75 2T
flow control API; Node.js A& E WA HEMHE flow control i module, IR
M7 ZF 2128 =771 libraries (FERIELE libraries A LA LAFE browser
A, AN LT FRER A FE 51 ES 2 7E Node.js HHEAT) .

S — & lightweight H Step.js:

fs = require('fs');
step = require('step');
step (

function () {
fs.stat('some-file.txt', this);

+

, function (err) {
if (err) throw err;
// file exists
fs.readFile('some-file.txt', this);

, function (err, data) {
if (err) throw err;
// do something on the data
var newData = data += 'Hi, there!\n';
fs.writeFile('some-file.txt', newData, this);

, function (err) {
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if (err) throw err;
+
);

FAMIIB L tasks 224 Step EMM, HEHR(H task M) callback #RY K
this, Step W& & JMKTF AT (Z%Tﬁ‘ﬂ%ﬁﬁﬁ%, F— " err throw

MR, JAARSE AT ] s R 5, Re 2 R mm 25—
118 FE 5 7«

fs = require('fs');

step = require('step');

step (
function () {
fs.stat('some-file.txt', this.parallel());
fs.stat('another-file.txt', this.parallel());

, function (err) {
if (err) throw err;
// files exist
fs.readFile('some-file.txt', this.parallel());
fs.readFile('another-file.txt', this.parallel());

, function (err, someData, anotherData) {
if (err) throw err;
// do something on the data
fs.writeFile('combined.txt', someData + anotherData, this);

, function (err) {
if (err) throw err;

)

SR E L AR B SR T A, AW Step.js ) GitHub repository & &
AP ) SCAE AT source codes Step.js [ source code A4 150 4T /£ 4, R 7 A
PLREMR T f# async control JE/EEIFR|FLLAL, HEEREIRE scope HIEF] B
s, S/ —Fm!

Wk Step.js 19 APL @57, B Async.js Bt R IFI#EE, Async.js
PR APT GL45:

e Collection:
forEach, map, filter, reject, reduce, detect, sortBy, some,
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every, concat

e Control Flow:
series, parallel, whilst, until, waterfall, queue, auto,
iterator, apply, nextTick

o Utils:
memoize, unmemoize, log, dir, noConflict
BB, TR TI? SRR, FRICIE @R S E s IR AT RS A
API MUA &, HHI) series(), waterfall(), parallel() FR Step.js
FIThEEZEAZ: Wil waterfall() A1 map() ZR{EF]FNE, FRAREZHE—
R AR T RS 2, T ED R A4 AR/

fs = require('fs');
async = require('async');
async.waterfall ([
function (callback) {
fs.readdir('.', callback);
}
, function (files, callback) {
async.map(files, fs.stat, function (err, results) {
callback(err, files, results);
b;
}
]
, function (err, files, results) {
var i;
for (i = 0; i < results.length; i++) {
console.log(files[i], '-', results[i].size, 'bytes');
}
)
// sample output:

// another-file.txt - 11 bytes
// combined.txt - 22 bytes
// some-file.txt - 11 bytes

waterfall() WJE A& waterfall (tasks, [callback]l), 25 —fHZ#2
task array, # fHH/Z& optional callback; i Step.js ANEIAI&Z, & error
S IRE, error WANEHHEIER| T —H task, W& EHEBERIRZN callback,
NG error & ECE IS — Ml 281
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