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constructor (message: string) {
this.greeting = message;

}

greet () {
return "Hello, " + this.greeting;

}
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return radius * radius * this.PI;

}
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MathHelper.PI = 3.14159265359;
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PEHERI RS  FE R ATTIRAAN G TypeScript BT 8] X R A4EFMEZ BT , A B S VRHEEYE TypeScript
TR, BRILZIMESA 28— TypeScript AIZEREAIH

AR, VR¥ T UL THEE:
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o EARIRTE

o AFEFEAFEASE
o BEf

o WEBEHIER
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1T B AISRA :

Xt JavaScript £5H) HIERAS ST AR A AT RERAE IR MY . R TRRIWITA M BT 1L H-HE A&
— MR ER AR R, Q1 — R E i TR A R S T R R AL TR
o fufiIFEEiRiT T —MEF RS BATF R E R —EEIFH T R,

S5IAFHY) JavaScript XA JEH B HIFA M. TypeScript /& JavaScript FJHEE, X
BRE LT A8 JavaScript F2F AR R &8 TypeScript ¥ (RFHHFISE) .

25 KRN B 42— YL . TypeScript FAIA TH T (Class ) BIXTE ., O
R, XSt BT ARS B R ATLAE 479 7 X g XA5 , 220 A A ARG SR B
HIEHEROR BRI, I HE5A SERE X SR N ASE R, o LLE AR B a4k
59 R,

X FRITHA RS, WA B T8 . 26/ TypeScript B, FRAT#E &K 2%
BB FE TR B X 4 K . RiE& 3t 88445 ( design time code ) $§HEIRATIIT
P45 A TypeScript {815, ARiEHATH XA (execution time code ) By # i& 478
AR runtime code i /& TypeScript {3 441% /5 #1047 #Y JavaScript {4#5 , TypeScript
45 JavaScript F T —SbbEE, (HiXSkett RAERFRITBT BT LS i, wf
PATE TypeScript B8 00, {HBESR JavaScript A0, FR-A TypeScript 4iiF
R PR 1 JavaScript RS EEA &7 Bl A SRR AMREYE

AR TR MAE T — 22K TR O’ TypeScript 45 %% 48 B 4l
JavaScript SC3L ) FIKAMER (BRESRAINRIC ) BA 4 TypeScript FISRIFEAT,
Fib Br=H HIE4i 1) JavaScript A9, RAMEBRM AN UUBER T REIMPRAE,
FEBR T T By TypeScript BES M, HbangEn,

JFH., BRIALL ECMAScript 3 #L754 B AR BIEHEA s RS ZEN W Ay P A B R =
e, MR MHFFLL ECMAScript 5 Al ECMAScript 6 h%ii% Hin, —kiL,
AR I RIFEE bR, RATE AT LA TypeScript B4R, (EHEMEHRE
##i ECMAScript 5 B = ARAE A 4k B bRiX — etk &4

& AT AR AR BRE ECMAScript #I7E, TypeScript AMYHEIRAFLA # JavaScript
A5, A A ARKIRAN JavaScript FIRE S, KEE TypeScript HIFTHEHE
HBRFE T AR KM JavaScript R, XBEKEIFZL TypeScript [XFSFEH K E E LR
A K JavaScript 105,

A FERIFET B, %@ H Apache BMUIFIR T TypeScript, 3 H B W LITE
AR ERRRE R G LR AIT,
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TypeScript A1
TypeScript 15 5 NEE BT AN =F, B—ENEKRIT A FRHEAMN . 7T m@Xik
REET, RITTUER=1ME (0. O O) ME—EZRNESHHEN (7).

VSERBIBS RS

iEACVSAR ST

{shims.ts)

TypeScript 4

(core.ts, program.ts, scanner.ts, parse

. TEEREYP, VS BEF Microsoft's Visual Studio, ZFTA M
S\ (f34% TypeScript) BT —HMFFE T H, RV T Bk —
¥ TRERIFAHE (IDE)

BN ERENEHA SRR,

o BEE: LIA TypeScript BIiE S Ftt,

o« HWIEE: PUTHE. XEKE, SREW TypeScript RABHHAL JavaScript 1A%,
BEREE: ARUEE LR B SRS I T BRI I MBI AFHE, i
IntelliSense, XREMBRMEH—FABEKRESRRIRS, AILERLSHIZBHEMEXGE
B, BEAME(E 8 iE https://msdn.microsoft.com/zh-cn/library/bb385682.aspx B,
Ak EH T H,

IDE & : T HA TypeScript HIFE, IDE MR EFTE TR —LEER T,
TypeScript il T E.A9 % B F INEF) i $ 5 JavaScript FF & & A= hmikit.
XS S H RIS RS, ¥ TypeScript £/8%] IDE HAR—HE&NFERE. —1
REFRUEBA R N4 B A THY IDE #RER T B &F#Y TypeScript 37 H¥,

-

TEA X TypeScript AN PREHEELR TR, IRATRERIA H5

@ —AARIF—F% %25 (transpiler ) BHR K , MIA TR IFES ( compiler ) o
IR RMIESNN—F, B —MBEFESTNERBENMEA, R
Jatth 7 — R AR F R R RS
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RATBA WLE T fEFEL KT TypeScript FiidFavFERHIA T, XM T ABHITHEER
WMPVRFE T RE LS5 ZHEMAR, thin TypeScript i5 5 ZHAEFHT, ATLUBLHE

ZZMAHE: http://www.typescriptlang.org/s

TypeScript i& 5 414

FxE, IRELHAE T TypeScript F=4EHI%H, MAERMEREMTE LT,

TEFF IR 2> QAT — SE AR TypeScript MBI Z AT, TELRBHIFEAE,
S TypeScript fNF%, BRFEHTXREHE T MIREMEL KBS heep://
www.typescriptlang. org/Playground Wﬁﬁ%%ﬁ'ﬁﬁﬂ?@ﬁﬂ‘o

Plawm mmww
fij } it n* 5 vawtypescrlpﬂang orglPlayground

TypeScrlpt

learn play doWnIoad interact

TypeScript Select... E Share Run JavaScript
1 class Greeter { - "1 var Greeter = (function () { ]
2 greeting: string; 2 function Greeter(message) {
3 constructor(message: string) { 3 this.greeting = message;
4 this.greeting = message; 4 }
5 } S Greeter.prototype.greet = function () {
6 greet() { = 6 return "Hello, " + this.greeting;
7 return "Hello, " + this.greeting; 7 }
8 } 8 return Greeter;
91 3 DO;
10 1@ var greeter = new Greeter("world");
11 var greeter = new Greeter("world"); 11
Privacy Statement | Terms of Use | Trademarks © 2012 - 2014 Microsoft
The code you enter in the TypeScript playground runs entirely in your browser and is not sent to Microsoft.

wmn EETR, ATLMERAAD N gREAs RS TypeScript {058, RECIES B sh#kgwiFak
JavaScript 3 Hifi ABIA BN A SRELS T . WR%HE /) TypeScript AFSEIEZER, IBAH
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1 #Y JavaScript A EIA S RIHT o

BE, WRREMETFEREE R, vTLITRHFLE TypeScript FIZiiFaF. WRIR
f# A Visual Studio, ] LAM https://visualstudiogallery.msdn.microsoft.com/
107£89a0-a542-4264-b0a9-eb91037cf7af | E'E } TypeScript {4 ( 1.5 beta hit ), ANF
PrAE YR Visual Studio 2015, ‘EBRIAZHF TypeScript, EMAFTEHIN FTEHY &,

SRR R E AR SRERSEFEHNE 0S X 5 Linux #ERS%, ATLATFHE 1
npm R, WRIRABE npm HWAFEHEL, BIHATNIE, AFEHEER Node U
A PRUEFE H 2 Node.js BIBRA LS HE T BB,

IREZFATHIGRIBLEEA TypeScript 74, LA Sublime https://
github.com/Microsoft/TypeScript-Sublime-Plugin F Atom
https://atom.io/opackages/atom-typescript,

AT BEMH npm, HRFEEF KB HLE Nodejs. FJLATE Node.js F'E 7 M5
https://nodejs.org/$R BN I ZE 1.

HEFERIEPLET Nodejs ZJ5, MalLIEERH BT THLT:

npm install -g typescript

YefHL$ (-g) npm @A, 0S X APFEMA sudo frd . sudo i SRRAM
WA, FHEREHEAMNRZE npm 1.

sudo npm install -g typescript
EEUE—NBN test. ts I, REEHTBEATHEMAG:

var t : number = 1;

BE—N I XN U R, RIFITHER G, #EARIA SR8 I i
ENE, PATLA T4

tsc test.ts

tsc A& TypeScript ZRiFasfIER GO, XA LUK TypeScript U444 1% B
JavaScript 314, BERHMIIEEERBE T RAOFETPNAR

ENIABBIFH, ROVEA tsc ¥ test. ts UHHFM—A JavaScript X,
AHEHEIE, REES test. ts HREIEFZ THE) test. 3s X, BTE, IREZH
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T A TypeScript fXAS%%1F A, JavaScript {UFS T, FAT1°T LAFF 832 > TypeScript BIFRFE T o

[ ATLAAESS 2 AL T A E 0 TR ]

s

RITELTHT TypeScript f& JavaScript K%, TypeScript L[ JavaScript 3/
TP 2SR WISRAE JavaScript EMRIRKRIMTFIES . AT SEH B AR I A] 475K
BRE. TR, BUSEFIE, XAEHIFSAMENMA R TERA EF R E4tE
W IERR TR UEFNFS BIZhEE ( LLAn IntelliSense ).

SRASFVREMERE LR T B X B C AL R BA B AR A E A,

TypeScript RIS RIK I 7E 4 iR i i1 T3 IR A BT 4

oJikRERS KRR

TypeScript dEF K LK AHE T HEERSHER T &A INE B ST H — X R E 2
BRI, X EERL T, TypeScript SR iFHA1FABR LA Bl — N RAGZEAL, XFh i
AR F N INRESL R BRI T ik 69 # A5 £ A 5 9 (optional static type notation ), X
FARKY, KAUSERATRAFEFATAA—1TES:

var counter; // FKH (any) K
var counter = 0; // numberZ&R (HEWTHIK )
var counter : number; // numberZkHY

var counter : number = 0; // numberZSHY

ATUES, TERAXRBEHAETEZ FEXHAERE TR, HHERRFAEHE

R ER M RRE S HRAE, TypeScript & 22iR K 2 W 25 25 B A9 (B 4 I 3F 2 A4

AR 2R UL, 7E_ETEAES A B SR AT B, FATTAT LAB BIAE & counter #iH 7 i /2 number

KA, F A ERBER number AEIA) 0, XA B ShiEN RSB I E RS

(type inference ), M—MERMBEITTHEGHENET, —MFRMER any SEREME
A,

(6]
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TE. BXRLBMEEN

FAHAIA boolean. number, string. array. void FIFTA " HE XK enum KA,
B A X Le2K BUFE TypeScript 7, #BR2—ME—RITUZA Any Type KRIMFHRRY, any XK
FRFEXFPLEE, LRITE - FXLRHAER,

X5

iR

boolean

5 string #1 number $HERRIZETEIS E T LIA THMEARRE, boolean 2KEI HA[HER
BRE, Ei15512 true Ml false, —4 boolean {HR—NELHMME, EMR
REGREIER.

var isDone: boolean = false;

number

FIAE JavaScript H—H#E, FFA BIBIFFE TypeScript FAREIE S8, XLLiF AH L
#B2 number 25HY

var height: number = 6;

string

£ TypeScript ', string KB FRFFR A, FERBHERAFREREEIBAEET
SHEWS|SHHE, B3 5PHFHFRALUEEINES, W55 HHFERFR T
AR5,

var name: string = "bob";

name = 'smith';

array

1 JavaScript —#¥, TypeScript SRFHEFHU ., amay BEMFERERHE L, B
—Rp, FTRESHA TR LR EEBEPRF A& XA TR

var list:number([] = [1, 2, 3];

5T R VI RIS AA 267 Array

var list:Array<number> = [1, 2, 3];

enum

enum KAV R T 48— MIFE S ERIFHIA 2 -enum KR EIRL G BRIAM 0 FF84,
Bt AT LA F-3his B B 5 P B R B BUX R BRIAA T A -

enum Color {Red, Green, Blue};

var c: Color = Color.Green;

any

any FERUA] LA RN JavaScript {H. —4 any 258 A9{E X F7F7 A 7€ JavaScript 5t
EHERE, HFEXM— any KRKEBRENIGH TR/MEBSKRE.

var notSure: any = 4;

notSure = "maybe a string instead";

notSure = false; //&ETHELH—MHIRIER

{8 any 6BV 5UAFHY JavaScript RS —& TAER—F R =, RATLATES
EHZE LI E ERREGE . any BBFEMR RANE— R R BB 0L T AR
&, WIRATRER —MBE T SRR TR A

var list:any[] = [1, true, "free"];

list[1l] = 100;

(7]



Learning TypeScript I3ZAR

gx
*(8 i
void TEREMEE L, any FIXTSL EHLRE void, BIRTA RUKRBIERATEIERINTR,, IRETE—
A RBOL AR EERTF BT
function warnUser(): void {
alert ("This is my warning message");
}

JavaScript BRI HAFE T undefined 1 null, 7€ JavaScript 7, undefined 22 RfE
RSB — R, ERSRESBLE A ERPIHLN TR, ull B—FHE (AR
RMRE—ANEYE), EWUSRES SR REAEN TR,

var TestVar; /7 EREZEEKML
alert (TestVvar) ; // ®7Aundefined
alert (typeof TestVar); // E/undefined

var TestVar = null; /) BERHFEL, FHHEBE Inull

assigned as value
alert (TestVar) ; // BRnull
alert (typeof TestVar); // B7/Robjcect

TE TypeScript H, FATAEEIH null 2% undefined 4{ERAIHH:

var TestVar : null; /7 R, REGEIR
var TestVar : undefined; // %%, $#A %] undefined

B4 null 1 undefined ZRAGERE MIERRIER, PTPA L XEERDEEANGEM,

var. let #1 const

f£ TypeScript ', HEA—AAEERT, AILM#EA var. let fl const KT

var mynum : number = 1;
let isValid : boolean = true;
const apiKey : string = "OES5CE8BD-6341-4CC2-904D-C4A94ACD276E";

A var ABIRZE B RAFTE SO B R B P (ISRALEAE AT ek B b U ZE 2 R FEH
=)o

5/ 1et FABARYZAS B ORI A Sl A L R B E R NI BAE R (SRR FEAE T S
7 2 A E S ).

(8]
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const KEFLUE~MRAEFEQIEMBEERESTHF R, TLUE2RIEREHRATEL
YR, XEH const BRMEAKY, AITESH 5 Tt —2 T ERIRA R,

let 5 const K4FFE TypeScript 1.4 FEIATLMEA T, (H RHES
<~<\ﬁﬁﬁﬁEﬂmwmm6ﬁﬂmo%W,ETwéam15W$ﬂ%
% mf, AT LAZESRIE B4R ECMAScript 5 5 ECMAScript 3 BHEHE
17,

BREEE
TypeScript fLiF75 BHER G5

var path : string[]|string;

path = '/temp/log.xml';

path = ['/temp/log.xml', '/temp/errors.xml'];
path = 1; // #i%

BXA KRR S AR v AFEE S PR RE R &, 7 LEXAMEF9, RITSHT
— AN AR —A (7458 ) B — AR (FRafd ) MR path, FERIFH, i
WX EHTTRE, MFERARMEFRNOBAESERES TX MR, AW, 4
KEK — MR FREATHRITBE T - HIFHER, BAXPRERAFRASH
number JEHSEIER,

SR

A ATEBITAHE FH typeof B# instanceof imBAFXI R HFTHRHE, TypeScript iE 5
MRS STE if KBFRXEZHEA, RIGXTIHE MR .

var x: any = { /* ... */ };
if (typeof x === 'string') {
console.log(x.splice (3, 1)); // %%, 'string' ERfFfE'splice' Kk

}

// x KRR any EH

x.foo();: // B

EXBAE S, HATEEFH T —A any BAIWA R x, BFEZITAHEN typeof i8
BAXT x T T HRBI A, R x BIZEELN string BY, RIS RAHEANE x B9—

(9]




Learning TypeScript O3ZhR

MG R splice k. TypeScript 1S RS AT A EE R ME AR typeof B
TypeScript £ H SR x — &S string KR, RFEFRIT splice HEAGT string K
Rl b, XFMEHERIER T,

HKRIFZ
TypeScript R IFHFH type 5T BARRIF4:

type PrimitiveArray = Array<string|number |boolean>;

type MyNumber = number;

type NgScope = ng.IScope;

type Callback = () => void;

KRG Z LB E S FORMRE—F, ENUURE—MERIET . KB AT LIER
BrEEEs, HEERSSE—LREE,

IRARE—MB KRB A TAE, ZTRARMEIELER|Z & FEAT4E R R
1E Maintainable JavaScript ( 1 Nicholas C. Zaka T ) —8H+, fEE BN BEER—IA
B TIREIX R . Nicholas Uk, EEEXTARLARIRACHEBMXIER (DOM R, BOM
MR RRERIAE =5 ) #TERER, ROIFEREESHN AR5 28R L.

WA

FR55 76 B fRIF7E TypeScript XA HEIE— N A HIFR JavaScript PRI R, X4
R ARIRHE S5HA JavaScript f8F%. DOM ( SCRYXTRAERY ), R4 BOM (MW Rs x4
R & miite. ikRITE—161F:

customConsole.log ("A log entry!"); // f5i%

MBI ZIKL A customConsole XfHR LW log F#k, TypeScript &8 F KA
customConsole XA

// Cannot find name 'customConsole'

HIXFEHI AL ANEI. B2, ARERNABEA—REE XL ERH
B, HAN window X8R EH console F ¥,

console.log("Log Entry!");
var host = window.location.hostname;

(10]
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Yijjfa] DOM 5 BOM XRAf, HANEHBRIHIR, REAXLENREEE— T
f TypeScript {4 (@iFxA &AM ) hgE T, WLUEM declare #AEFFRIE—AFF

A,
EFHEXBRES, TINTEHEH—I8 customConsole MTRELIMPEN ., RFHH
declare #RAERFEAE RIS I1—1 customConsole XTHR :

interface ICustomConsole {
log(arg : string) : void;
}
declare var customConsole : ICustomConsole;

[ Qs AR AR AR B T4 T AT ]

SRIGEERT AYE IR A g s R UL T A customConsole:
customConsole.log ("A log entry!"™); // WM

TypeScript BRINMIF—/ "84 lib.d.ts B3, ERHEETHR DOM XF JavaScript

WEFEMEORH,
] .q.ts G5RAF IS, RFARIEE TypeScript X155 = EFME Node.js Zi %

AR FEA TSRS A HERD
[ RAVEAER 2 BRI .. cs Sk ]

BEAREER
TEFINH AR TypeScript LRMBEARZESF. M THETHEFE TEHALF, RETE
A FIESE 10, AR B BESE 20,

EER iR BilF

+ B BAE M A+B=30
- BB EEAE A-B=10
* e 0iEE S A *B=200
/ S FERLASEE B/A=2

(1]
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gk
EEAF iR BilF
% RABOHR B R B%A=0
++ BisRIE, A1 A++=11
— BEEEE, BE 1 A—=9
EERIEERF

THRFFIHAR TypeScript SIIFMLBBHEAF. HTETEB THHH T, REXE
A WEER 10, & B KEER 20,

EEF iR BilF

= HERNZETERHES, WRAZNERRN tue | (A=B)H false, A="10' 4 true

== HERFAZE T EMER R RIS, R | (A=—B)W false, A—"10' K
ZENEERA true false

1= HERNMZETREANE, MRAFNLERA true | (A!=B) A true

= LB NMZE TR MEREEHAE, WRELR | (A!="10) K true
LENEERA true

> LB EHNEBETTRERTHEANEREIT, WRA | (A>B) H false
FNHA true

< IR ER TR E/NTFABEETT, MR/ | (A<B) 4 true
FRH true

>= HEANNBEETRBEATRETHANEZETT, | (A>=B) X false
MRAFHREFTNN true

<= WBRENNBEETREB/ N RETHAUMZEIT, | (A<=B) X false
WRNFHEZETNA true

BEIEEA

TERFFIH R TypeScript XFFHZBEZESF. A THETHEME TEHGF, RETE
AMERE 10, T8 B HHEEE 20,

EEH

iR BIF

&&

AAEF, MERA true

FRoREE SEER, MEMNZEITTE | (A && B)K true

(12]
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&R

D% BiIF

RoABEREE, WRENEZEITGEE | (A||B)N true
—NRIEE, MERN true

oA RE, FRMHEEITTER . | (A && B)N false
WMEBE—ANEMR true, AR2BHIERIE
2B false

(AT K

TEFFIHA R TypeScript XRFHINZBEES . h TETHME FHAGT, RETE A
FIEER 2, 8 B WELRE 3.

EEHF P BlF

& MREEA SHRAERF . MM BRI E— " HHAHTEE S5 | (A&B) K 2
1

| PR BSHRVERF . XM ERITHE— SR T2 | (A|B) A3
fE

~ PR R SBRAERF . WP BB R TR | (A B) A 1
fe. FREBENEREMMZERITARIN A true, MFEINY false

~ RN USRI . X R— D —TURERF, EXEETE— | (-B) h -4
A ERUR

<< WRZERB ORISR . B — DR R AEBE —ME | A<<]) K 4
TETTA AR, AL 0 3HFE, B— IS TIRE 2, BRAAHYT
Ll 4, MUK

>> WHRARSEBARIER . BB MRETH 0 ABE | A>1) K 1
“ABRAETTA R, ZE AR SR

>>> WHERFSEBBRIER . SERSABMEM, RTZN—B#ERO | A>>1) K 1
AN A

IERAMR C++ Java B CHIRRERIBAIREN — T TEFRFEE
T HEEFE NN, PIHRVETE TypeScript Fl JavaScript FIF#H
AL ER . PIBRAEFE JavaScript FEANMEMIBFTHERE, B
IR ERAETTC TR B (JavaScript FEAEEIFRIBIERR ) ik

B 32 MEERUHATIZE, ARG R IR R

[13]
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M BRI ERF
T %] AR TypeScript STHFHIMREIRIER .

ZEH iR BilF

= XEBREEMNETRERS, BHARETHERALD | C=A+B 2% A+B W4
KETT RBELS C

+= XEMEFERES, THANNBRETSANRET | C+=A EMTF C=A+C
NG RIE LS 200 B IETT

-= XEBETRER, EREEONBRIETEEANNEE | C-=A SHTF C=C-A
TLEHRAE S Aol B3R T

*= XERETRER, ERADNRIETRULHNIRE | C*+=A FHT C=C*A
JUERE S 2N HERET

= KRB TRER, BREUNBRETRUAHIRE | C/=A SHTF C=C/A
JUE RS 2 R

%= XERRETHRER, TEAMRETBREREALN | C%=A FNHTF C=C%A
HI¥RYETT

mIRIEHER

X—TR 4R TypeScript FHIEREIER] ., B ER M LIER] .
R (i)

THEXEAEAEBHT — boolean KEIMAR isvalid, KRG, —4 if iBHSHIN
isvalid BIEREN true, WRHIKERRN true, WAERE LS B/RHEE 1s valid!,

var isValid : boolean = true;

if (isvalid) {

alert ("is valid!");

}

Wik (if--else)

THEXBHEAHAT — boolean KRIKAE R isvalid. RJF., — if BAISHIK
isvalid MEREHR true, WMRFIBEERN true, NIERE FLSBRBEE Is valid!,
H—HE, WMRFIMERK false, ERBELSERHEER Is NOT valid!,

[14]
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var isValid : boolean = true;

if (isvalid) {
alert ("Is valid!");

}
else {
alert ("Is NOT wvalid!"™);

}
=ToiRErN (7)
= TR R ARG — R UK

var isvValid : boolean = true;
var message = isValid ? "Is valid!"™ : "Is NOT valid!";

alert (message) ;

FEXBAAEAE T —4 boolean KRR isvalid, R EHINERIER ? £

TR FEXETEFT true,

MRHWLERA true, MEHRITESERHRER, 1s valid! SHEMEALTE
message.

F—HE, WRHMEERN false, MESPITE SAHAMEERX, 1s NOT valid! &8
mﬁﬁéﬁ@% messadeo

)5, R message WEHSBRERE L.

ZiksErs ( switch )

switch IFHEZ—NREX, BREAXWMES case BHHFHITICE, RIFHITHRIKE
XFPEOR T HIER], switch AL E SHEERNA B —R 6 AR SRR AT 5.

ETFEXEFH, BITEHAT - MEZBERASH Alertievel HHRE. RITE
XA RN EE B — N FA B AT E-mail HHEREHAT switch iB4], BRI
B ETEBXT N E switch S PNH—A case:

enum AlertLevel{
info,

warning,

[15]
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error

function getAlertSubscribers (level: AlertLevel) ({

var emails = new Array<string>();

switch (level) {
case AlertlLevel.info:
emails.push("cst@domain.com") ;
break;
case AlertLevel.warning:
emails.push("development@domain.com") ;
emails.push ("sysadmin@domain.com") ;
break;
case AlertlLevel.error:
emails.push ("development@domain.com") ;
emails.push ("sysadmin@domain.com") ;
emails.push ("management@domain.com") ;
break;
default:
throw new Error ("Invalid argument!");
}
return emails;

}
getAlertSubscribers (AlertLevel.info); // ["cst@domain.com"]

getAlertSubscribers (AlertLevel.warning); //

["development@domain.com", "sysadmin@domain.com"]

A level ESS switch FIA M case HHITICAL, RHEP—AMESHITH,
A GXA case KERMIBAESBINIT. —BIXA case iBAIPATIERE, XANMERER
25T — case #1TICHL,

H—A case FHIBAIPITREE, T—MHRRMHH case IBFAMSEEINT. WE
break KEBFHITE case iIBAIT, BIFRASYUEILEIE T RM case IBH T,

MR EARILEEUEN case i84F], BIFTFRAERN default iHH), WREKD, BHE
TR A X EF BT H A A,

WRBEH K default iHA], BFPHSMEPIT switch RiXXFHAEN . BRI

[16]
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B, default BAMERBHMNE, BXHAR—EFEENEE.

IEAEIRERH THIBHIEIR (while )

while IEAIBARIEN BRFMHIFEL FTEE M EE. HOTEXBENAH, AW
BARAAER i, J&M8 (G /F 5) WES, BEPIT—MRE (o n 1 R/FENK
MHEER S TPITENERE ). X MRMEERE, HEFRHAWREIRR &M
var i : number = 0;
while (i < 5) {
i4=1;
console.log(i):

}
fE while %E—’EJEP s iﬁ’rﬂﬂiﬂ%‘.’%{’ﬁﬂﬁ while %#fﬁ/iﬁﬂ‘#%ﬁo

IERERRRBHITHIMAIEA (do---while )

do..while IFAIBARER —MMEABIROFAHEHRE . LT X BAg, HiH—
METRBRER i, M G AT 5) BEN—EHIT—TRE (1 REENR
aRHIEER| & FPITENEBME ).
var i: number = 0;
do {
i+=1;
console.log(i);
} while (i < 5);
M wnile AR —KE, do.whi le AIATEXING while SR B2 B EDIIT K,
AERRBWR

ERRBEM (for---in)

for.in IBAAGHAR—NR ER, RMEAESHEA. Fla, EHAR— g
BRPAMR , for.in iBAMEERMZEXN RN BEHE.

var obj: any = { a: 1, b: 2, c: 3 };

for (var key in obj) {

(17]
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console.log(key + " = " + objlkeyl):
}

// Hi

// "a

// "b

l1 e

XEBRIS 2T E RAEE , K dk R Bt TS . for.in IBAISITE NS MR AL EE
R, B aEMRNBHERITE R, R RAERENRECWESE (E4REHE),
Al LA#i fl hasownProperty 7k

for (var key in obj) {
if (obj.hasOwnProperty(prop)) {
// proplH Bk
}
}

THEESEHIELIR (for)

for IHFHSAE—MAE =ENERREXNER, REAXERESHHT SR, &
BR—AN B — SR AT R A
for (var i: number = 0; 1 < 9; i++) {

console.log (i) ;

}

EEXBABEEE A for 4], BLUAW—ER i RN o THE. B NE
AIFINT i BAR/NT o, RIFERIEFFAIRHMERE 10 1,

18 JavaScript —#¥, TypeScript AYpREH A LAE T B4 s E 2 XA, X#R
TR LARRE N FH A BT, BB, NERFEME APL I, SAIEHH bR
B0 A A o ) R BT

// BARE

function greet (name?: string): string ({

(18]
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if (name) {
return "Hi! " + name;

}

else

{

return "Hi!";
}
}

// AR

var greet = function(name?: string): string {
if (name) {
return "Hi! " + name;

}

else
{
return "Hi!";
}
}

1B FRRESET7R, 78 TypeScript #7, AMXATLLARRESHON LAY, Hin] A%
BB BI{EFE £, TypeScript 2B AE REEM return iE4], AR EMEAAHE
E#HS®E, FFHEMBARLTR.

MBEABEHRBOEE, B8 5 —MERAT LIS, ] A7E sREAIR BHE R S5 0
E&k (=) BAERFHF REM function KT

var greet = (name: string): string => {

if (name) {

return "Hi! " + name;
}
else {
return "Hi! my name is " + this.fullname;

}
}:
ﬁﬂ%ﬁﬁlﬁ&%%%@ﬁﬁ%ﬂ%ﬁﬁ*&&u i%ﬁ@@]iﬁﬁu¥, Embléﬁ' greet
A BTSN _b VCRCEE 4 sRB 2SR,

[19]
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var greet: (name: string) => string = function(name: string):
string {
if (name) {
return "Hi! " + name;

}

else

{

return "Hi!";
}
)i

| ABEEEMRIR, M TARNNIE, SRR (=)
[ RS this SRR TARNLR . BRENET R, RIS
HATEE.

BAERNE &% T I —A R R H AR R e BN kg, XZERRA 16 R B
R (FER T — 1 RBSE) &, +98EH.
function sume(a: number, b: number, callback: (result: number)
=> void) {
callback(a + b);
}

EERGIFE, RITEHT LR sume HREL, HHIEE T H number KBS
BN = RBERAIN callback S8, FIE R AR RIS B SR E| callback S8
— AMUHEZ— number ERIF S, HICR [BEK REL.

[§§§>ﬁMH%E%3ﬁ%%$E@ﬁO ]

#

FE£ ECMAScript 6 ( BPEHTARA<H JavaScript) HF, BN T 2 FREA M E X REFERIED,
BT TypeScript 23F ES6 HJ, FTUFFRE WS BEE L AT LAFF IR R FRMm mxT 5
BiBE: T . TypeScript IZRIFRS MR TypeScript fUAD4R1IFAFA EFHN W LML 4 1

(20]




1

TypeScript &7

JavaScript 183,
ik A1k E —FE TypeScript & LK B F -

class Character {
fullname: string;
constructor (firstname: string, lastname: string) {
this.fullname = firstname + " " + lastname;
}
greet (name?: string) ({
if (name) {
return "Hi! " + name + "! my name is " + this.fullname;
} else {
return "Hi! my name is " + this.fullname;

}

var spark = new Character ("Jacob", "Keyes");

var msg = spark.greet();

alert (msg); // "Hi! my name is Jacob Keyes"

var msgl = spark.greet("Dr. Halsey"):;

alert(msgl); // "Hi! Dr. Halsey! my name is Jacob Keyes"

fELHMBITFE, BITEXL T —1%H character BIFIE, XMEF=

MG —1

# A fullname WIBTE, — P HIEEE constructor, Ml—4 greet ik, M4FAIFE

TypeScript A ISR, Brf BRI ERCARR R A3LH)

HRETREE LB ED, ¥ (FEXR AT ) VRX RN ARG R, BRATEFEREM LT this
BERF, this BIERFRATRXE—NBRRAVIAIEEE, BITEH new BIERFMET
Character KM — LR, XSRS R, HEE ST ELEHITRIHR

h T 3% ECMAScript 3 f1 ECMAScript 5, TypeScript RIS B %1% N JavaScript

Y PR

g KRTRMEAME @XM RWBHHE, RITEES 4 EPHTHRA

¥,

[21]
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#=0
7 TypeScript 1, T LA THE CRBHIRISHA HEHOL5H

interface LoggerInterface ({
log(arg: any): void;
}
class Logger implements LoggerInterface ({
log(arg) {
if (typeof console.log === "function") ({
console.log(arg);
} else {
alert (arg);
}
}
}

FEFEMG TR, BONTEX T —18N loggerInterface BEO, AI—1EE T EM
Logger 2, TypeScript 1 LI 8 FEE ORI R . XEIRATAT LU R B ER)/IMEIR,
RH RGN 5FHE

interface UserInterface(
name : string;
password : string;
}
var user : UserlInterface = {
name : "",
pasword : "" // password tlmiEIRENE
}i

| ORTHR O AR AR X RWE S, RATEAES 4 FF
HITHRAFE

WA IE
oI, UARPIRRHEE, BTG A S 7 R IR 5, gz

[22]
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(Bl FEAS (ARG HY B 15 BT, BT LAf# FH namespace Fll export 8, 7E TypeScript H 758
A=,

namespace Geometry({
interface VectorInterface {
I* wws /
}

export interface Vector2dInterface {
/7* ... %/
}

export interface Vector3dInterface {
/% coo /
}

export class Vector2d implements VectorInterface, Vector2dInterface ({
1% Lea
}

export class Vector3d implements VectorInterface, Vector3dInterface {

VAN

var vector2dInstance: Geometry.Vector2dInterface = new Geometry.Vector2d() ;

var vector3dInstance: Geometry.Vector3dInterface = new Geometry.Vector3d() ;

EFHEEFER, BITEHT—MIE T Vector2d Vector3d Ffll vectorInterface.
Vector2dInterface. Vector3dInterface }%DB@ Z;zlﬁlo E%', ﬁ@ﬁlﬁlﬂ\]m%—
MEOFEHAFIFEEA export XEF, LA, TEASEIMINE, RATHRIARIE,

o KTz (IR ) MANRES, UESREMNGR, &
ITRAESS 4 LRI

Y OSE

RINE LB TR TypeScript &5 P& MNP, FEETROFFE, &
I = Em AR . 26, eRBCRIZERITE A .

[23]



Learning TypeScript O3ZAR

module Geometry {
export interface Vector2dInterface ({
toArray(callback: (x: number[]) => void): void;
length () : number;
normalize () ;

}
export class Vector2d implements Vector2dInterface ({

private _x: number;
private _y: number;
constructor (x: number, y: number) {
this. x = x;
this. y = y;
}
toArray(callback: (x: number([]) => void): void {
callback([this._x, this._y]l):
}
length () : number {
return Math.sqrt(this. x * this. x + this._ y * this. y);
}
normalize () {
var len = 1 / this.length():
this._x *= len;
this._y *= len;
}
}
}

TR —AET A JavaScript 3D 5IEAEHH—/NBT, 13D 51%H, FK
BXTHEEMRENITE. BRITEEXT - MEEFZHAN Geometry BH, R T HRIE
BlFrofE e, BATRAERPEIMT —1 vector2d 3, XA 2D ZS[BIZKPAFME T BN BIR( x
fy), HHEET —SHBREMTE. NTREHREIRU, FEEMNRIERERN
ft (normalize ), Bfl vector2d FEHHI— ik,

3D FIER—NERWEME, EA—NIFRE, RATREEME T EEERAS =41 3D
5%, MARBCE—1. A AL, TypeScript AMUAT LATERTEFF & AR FR
Bhy, RESLEURTE(E F— o RN R SR . 7E FEBSIFH, RITEFEAZIE
SUEF ORI — ™ Vector2d HM LA

[24]
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var vector : Geometry.Vector2dInterface = new Geometry.Vector2d(2,3);

vector.normalize();
vector.toArray (function (vectorAsArray : number[]) {
alert (' x :' + vectorAsArray([0] + ' y : '+ vectorAsArrayl[l]):

bz
KR TR R ST BIRNTBIE vectoraa KMLH, BNILTRIE, HHEE
A, RIGERR LRRE.

28 var vector : Geometry.Vector2dInterface = new Geometry.Vector2d(2,3);

29 vector l

30 @ length (method) Geometry.Vector2dInterface.length(): number
@ normalize
@ toArray

INEG

FEAE S, FKfi12#T T TypeScript MEMFUAGEIE, LIKMEA TypeScript THITE)
BER, FHAM—SEE,

TAERNEEE, 15 TIRZE TypeScript SR Bt, IRIFIASE—IKBE TypeScript
KRG, JFEMEFERER. TR, FREBIERR | BER. MEERIED. BfE, &
FT—EFd, BATK2ES T B sk R FiR,

[25]
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B3 TIERTE

FE% 3T TypeScript FIFZIRF 2, BNTBEREIMIEHA L TAKAB
FF AR, X T AR HAINER 55 3hH Ak
AR, BATHSMEIL TR

o FFRTAERMER
o JRAEHRTR
- WEHTAH

. HIMLAEFTE
o HAILNKXTHE
o FFEEMTH
« MFRTH

— PR F & TIERE

ms, FR—EREA Web N AR —AERFER 8 TAE. IRELLMAH BRI
PUALR, SERELLN AERFHNLLS . & . MEGERSEEMRREIPIRT, AaMHx
—HIRIM, W, REHEMEREMILRARR LD AR E]

ERFFRE, RATHFERATREB O EAEER 5750 ERRtE. XILES, RITEALM
TiFZ2ER, NEFFHRMEWEA (10 Makefile ), FlEXRANLNIK, 4, C&ET
KERATHTR, RERKRSEN EHES . XETRAUGEHEN:

o JRAEHITHE

[26]



2 BRIIERE

. WEHETH

o HIMLEFTR
o HIMLIXTAR
o TFEEMITHE

« MTHRTA

HEETIE

eI RS AL TAERBRAMAZ T, 1% BAEH C T LIRS PR — b
EHTH,

Node.js

Node.js F&— 3T V8 (B TR JavaScript 5% ) Wiz TE &, BEFERITEESAEN
YA ZSMEAT JavaScript 5. A T Node.js, FAMERTLUIFF4EHIA JavaScript K45 IR 55
e CRS AR EAL H T o

BRBIMEEMAIFARRE RF5mE, HE2H TEAEFHMAZ THERZAH
Node.js W5 I, FrUNREE.

MRV KL% Node.js, AILATFIA] https://nodejs.org, RIGWIFERAIERIERS,
T EXT R B,

Atom

Atom J2—~H GitHub HIBAFF & TR gmiEas . ERTEHXKIEETER, E2ATK
BAIEMMER, ATLLR] https://atom. io/ TFHE,

TR, fTHRERS, HAREED., WTEFR, RESE LSS
s, F—ANE R R M T .

[27]
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- Installed Packages 77

~ Community Packages 4

atom-typescript

12 Open Config Foider
hEs O Seings W Uninseall 11 Disable

. REBRERENAN, Atom MAF R EMEEA AR, MRRTE
[ \“@k}. \NELERGHMEENFE, HS M Atom B O
https://atom.io/docs,
BNEEAHEERTPHEE atom-typescript iy, RELHEE., Bib, Wl UIE
FHEHI P, ARNMHORESFEREI TR N ER EE R,

B HANTZFTLMER Atom, MIAZ Visual Studio, &F 4 Atom 7E Linux., |
OS X 1 Windows F#FFIH, BEREEHATEZMILE.
AFEME, HTEAPERE HMET, Visual Studio Code A4 HH, Br
ATEA S BHA AL E . Visual Studio Code & —3X FITHE I K

@ BV B R ERERIT KR, MRIFEEEIFLAKL Visual

> Studio Code HINZ, AJLAZ: 5] https://code.visualstudio.com/,

UNERARAE(E A Visual Studio, ARARTLAM https://visualstudiogallery.
msdn.microsoft.com/2d42d8dc-e085-45eb-a30b-3£7d50d455304
T2 Visual Studio #J TypeScript #if4 .

seti-ui A& Atom FIFRE M EBZ —, BN S —2SCHERR L T AR 2
AEFBR, BN, gulpfile.js BX bower.json (FITHFESLER XHF2EIELNT) £ JavaScript
1 JSON 34, seti-ui EFEEHGIEENTS5Z Gulp A1 Bower FIECE (I, R E LUAR
) B AR T R o

[28]



2 BRIIERE

gulpfile.js

‘use strict’

"browserify'’
,'gulpﬂL
e('gulp-run'
ug "gulp- uglle
> M gest sourcemaps e('qulp- sourcemaps
"gulp-typescript’
“'gulp-tslint'’

> [ source

'gulp-sass’
"gulp-scss-lint');

'./source/ts/**/** ts'
'./build/source/js/
"./build/source/definitions/"',
'./source/scss/**/** gcss’
'./build/source/css/"’

AT LUE SRR E RERERI G N, WAL T aSREHRE:

cd ~/.atom/packages
git clone https://github.com/jesseweed/seti-ui --depth=1

r~< TEiB AT iR 2, IRTEE L Gite FEAENGHE, BEHEX
FLZ¥ Git A

LR T /A TypeScript {45, TEEG Atom ZifEss, KA E14ER, WE—1]
EH, BafrEmEsmag LABIW TR

[29]
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Git #1 GitHub

FEAZENERE, BRITESEIMARE M REERRS S X MMIRRSHEU
£ AR PR, RERERXEBASEHMNATHERRB,

N T REE MR BRID M, RITT/E —MRAER RS, Mo LA AP RAE
i RGE T fte#E, H &) ZHA Subversion, Mercurial 1 Git.

HHRRAERRER S B, EFESNMFREEBERFE—NFEXH, HE
i B SpE %

Hk, A LA AR i RGO RFF B — KB BUS RS &) . X+ A,
tetm, wTLARERAERFEA bug F—KEEE ARBERETE,

FEFXHIBIFE, BITESMERBMS—ERE, REHH Git 71 GitHub RE X L
A, VRATLATIIE] http://git-scm.com/downloads, % FHESHREBIERLEN Git
X0, SRIGIA] https://github.com/, HEM—A GitHub B, GitHub $24it T ZF{t
Pt RIT ik sE, HIXTF T XHHFIFRE, fRRARCEEBT .

RRAIZH| TR

e, B2 EEET Git, H M GitHub S, HATE7E GitHub B EIE—ANH
RIBEE, —MUBCENRE—EEERBENHT, B8R4 ES TREATEEAFRR
AL, BRE—FPE—GITEV LRI USRI E, HEEFESERTRS 4
b, XEERT ABEF L P BT

B GitHub A FFES B 24t T %K RAER . A RMEX, GitHub B 7
Z+44miT, APMAFRFBCEEET GitHud b (AF
> TypeScript) o {Hf&, GitHub FAZME—MESE, RUITLUERA
# Git F, BHABMAERIIRS , 0 Bitbucket. URARAE T AFE
2., "lLAiGEl Git BE A 3CHY: https://git- scm.com/doc, BY

- BitBucket F'E /7/M¥4: https://bitbucket.org/, -

A THE GitHub FRIBE— B E, BAFEE% GitHub, FHHBAGEA LAK
IS4,

(30]
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o cvaron Gttt Explore Gist Blog Help Wremojansen +- O & P
@ remojansen - N News Feed M1 g Neworganization iwes

RIS HMB—FT ERAMFRSE, ATUERIMEANGES .. GFEME. BAK
W SF R R

Owner Repository name

?{; @ remojansen~ / ts-book Vs
Great repository names are short and memorable. Need inspiration? How about north-american-octo-adventure,
Description (optional)

My TypeScript book examples

® [ | Public
" Anyone can see this repository. You choose who can commit.

, Private
You choose who can see and commit to this repository.

i« Initialize this repository with a README
This will let you immediately clone the repository to your computer. Skip this step if you're importing an existing repository.

Add gitignore: Node « Add a license: MIT License +

LA B TR I—~ README . md U, ‘BEf# A markdown #EH:, ATHIMEESES
TRREER. AN, BAIABI—BRIAK . gitignore X, BRATHERNMEIL Git
GRS, XE PR SHRAECET,

BJE, RENMERE®E-NRIES, FARTFEEZE, #ACEE, ERm
B T AR T REIZ SRR URL,
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HTTPS clone URL
vttps://github., com/t @-

You can clone with HTTPS, SSH,
or Subversion. ®

(@ Clone in Desktop

<> Download ZIP

EHlXA URL, FTHERIE, ¥X4 URLYER git clone fir IS HMIA :

git clone https://github.com/user-name/repository-name.git

- -
AHBF, 7E Windows T2 1T A 4 A 2] Git M1 Node.js i o
B AT BRI R ER I R AE T Git #E 5 (TEZRAT Git 2% ) ok
AL Windows i 21T

’VQ WRJAEEE A Windows il &, IRFEF MK Git F1 Node.js &

<~ % HFEINE] Windows i PATH HsAE &,

735k, AR BB AR UNIX BEARiEk.
RARBHRAE RS Z OS X 5k Linux, AP A AW HBRAGSTTR
T2 A R RE A J

AR A RT EAYH -

Cloning into 'repository-name'...

remote: Counting objects: 3, done.

remote: Compressing objects: 100% (3/3), done.

remote: Total 3 (delta 2), reused 0 (delta 0), pack-reused 0
Unpacking objects: 100% (3/3), done.

Checking connectivity... done.

RiG, ATLMERAZE HRMS (cd) $EARTE, Tﬁﬁﬁﬁﬁ git status fﬁé\%jﬁzﬁf&
B PERPIRES

cd repository-name
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git status
On branch master
Your branch is up-to-date with 'origin/master'.

nothing to commit, working directory clean

TEAFHE T ORI, BATEHR G GitHub FREHIFES, 1R
AR A A, ARARTLMER Git B init i AIE— =)
AHAE, BEEZXT git init MAOMEAABECENFER, HS

[ Git 3C#Y4: http://git-scm.com/docs/git-init,

git status A2 HUHH A IREAT, HETHLIE B SHBEEMSE. £ Atom FFTIF
’@E:FE%, ﬁf:ﬁ'.l@-"l gulpfile.js 1'{4:0 Fﬂﬁ, ﬁb\l_ﬁ‘ git status un? A%@J
— SR Y R 1B ER A SU

On branch master

Your branch is up-to-date with 'origin/master’.

Untracked files:
(use "git add <file>..." to include in what will be committed)

gulpfile.js

nothing added to commit but untracked files present (use "git add" to

track)
. AFEPREBCMHE, 7 Atom FEUARIMEEER, RITATLEHER
Gl maMAIIH, WSROI, MBS SEE 5 PR L
(LG

LT - EsUE (MAEH HRBERER M), FEHIT git add mSHKERY
HA A B R LB .

git add gulpfile.js
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git status
On branch master
Your branch is up-to-date with 'origin/master'.

Changes to be committed:
(use "git reset HEAD <file>..." to unstage)
new file: gulpfile.js
XK, MELHEITRITEERFNAR, TEPIT git commit REIEMEEE
THRET K. BNFTEMH-n SECRMBBORNEERFR :
git commit -m "added the new gulpfile.js"
WR—VIER , BABSALELLUT R

[master 2a62321] added the new file gulpfile.js

1 file changed, 1 insertions(+)

create mode 100644 gulpfile.js

R S HAMA R FIEE KRS, FERABHELZEREE, "l git push
it

git push

git push MIAKESERHA GitHub WA AFE, AEBSUEHAEIEHEEE
AR, MREAITHA GitHub Jil € FEE T, A2 EE BB QIR XM E)ETH
KRTFRHEERMRFHET R, WATRE4EZEEF] GitHub |,

B WRARE—DRBF AP NEF L TAE, IBAEREHEXSET
. BOEMEEY, TRESBEREHE, fmifBhRE L
WA BHTIETEE . 7T LM https://www.kernel.org/pub/
software/scm/git/docs/user-manual.html FKEBUHPFM, LU

H1R B E PRI F o -

SEETHE
AU HE T ELF T BN F RO . AT &2 =M E B T E: Bower. npm F tsd,
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npm

npm HHIBE BT A Node.js HBRABREHE T H, (HNAEEELHE TE ZHHE. npm
{i}ﬂ~’|\g %J package.json BISCIE B B S, *%ﬁﬂiﬁiﬂ‘]ﬁi?ﬁo Ei%ﬂﬁ%%ﬁ
¥ . SR FHET R T AR, FATEEESE npm,

TELIEARBIET, FE N BEERIN— package.json X, PILLES L T a2 83 -

npm init

npm init AASHRIRIT—EE X AMEARGE, AFHEL. WAS . &R,
ABE, Wikar4 . Git ., BT . EEZANEEE,

(Q%,;S CIRJE 1! npm BHXHY: https://docs.npmjs.com/files/

package.json,

[ . SRR B3R package. json XM BB MA RN BRI T, ]

¥E npm 2 ERENE A B package. json IR, HFRIBNTHRLH
Ao

[ EE, 7R nom @S Z AT, UHRREZEET Node.jso ]

B package.json X, BATLMER npm install fAéREEMKE T o npn
install i HE—NSEN USSR —NREMEEIL , FE N SENRZETEHE.
BRI LLR

o JFEBTEUMKHET (TIRAEZE . FRiIFRNE)
o IBITHTHIHKIS (Web HEZE . BIBEFE ORM %) ,

FATEEF gulp-typescript fIR4F TypeScript 5, BTLA, WATEHAE R FF KAT
R ((fi--save-dev 2% ) #H1T%%E.

npm install gulp-typescript --save-dev
MRE LR LI MKE, ATLMER -9 25

npm install typescript -g
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- EFRAEPHITR/EEN, TREFETHEENR, -
FINEFEERNRE, 2RERNEIFASHIIE package.json
oo, (EEERRSEAE AT, AT E RN T AR B R AR L
— %, FUREFIIRLRLENGLEMIH package.json K
devDependencies 8Y, peerDependencies 1, BRI THSEAZEGH

= IR EEEM. -

BITETRKE, TEHH--save SHORMHITEE

npm install jquery --save

F jQuery AIHERSE FEIEITHY JavaScript E, BRI T AN KaSum
(9 API, 3Bk P 7E I FIR AT R B W 2SS A5 1), Rl
wd AT RATEE: HTML SCRYB SRR sy 2
= FAUBBRA L HE C LR jQuery B T FAHN T . WURIRIE ML
HEXT jQuery MFEH, WEHEMEIIM: heeps://api. |

- jquery.com/,

TELBESE—EeiKHi i, 1M package.json XHFE L EBE T HEXFEE:

{
"name": "repository-name",
"version": "1.0.0",
"description": "example",
"main": "index.html",
"scripts": {

"test": "test"

},

"repository": {

"type": "git",

"url": "https://github.com/username/repository-name.git"
by
"keywords": [

"typescript",

"demo",
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"example"
1,
"author": "Name Surname",
"contributors": [],
"license": "MIT",
"bugs": {
"url": "https://github.com/username/repository-name/issues”
Vs
"homepage": "https://github.com/username/repository-name",
"engines": {},
"dependencies": {
"jgquery" : "72.1.4"
b
"devDependencies": {
"gulp-typescript": "~2.8.0"
}
}
- package. json HFELEF I TRCE . B4 package. json =

PR A M FER(E R ,#52 https://docs.npmjs.com/files/
A package.json,
EABBREITH, A ERNED npm BIRAFTREERA BT E
¥, 7F| nhttps://npmjs.com FWREMIHIIAS, BN
- FEHERBTE A RA B =

B 1 npm AEKRIFLE node_modules HEF . #EFEHF node modules HRMATRK
fi1K9 . gitignore JXHFH, XEE—K, MAEHREHSZEE . RFEFTH.gitignore X
%, HEF—1THE ABFS node_modules FLAIIME,

TR ER A, FEEHZENANKE .. ARRMEMSE, BIT npn

install iy BIWAT .
npm install

npm S8 package.json *iﬂiﬂﬁﬁ@ﬁﬁdi@, #égﬁﬁ‘ﬁo
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% S AR AR EHE A npm BMAT, AILIVIRA https://www.
% npmjs . com H#FTIHE

Bower

Bower 12— MIEE T H, B5 npm IEFHEM, RREESE HHTE TSR .
Hit:, Bower H A0 AR A X T fBuE EfL -
FA 1] LA npm %% Bower:

npm install -g bower

Bower {ifi F FBD B 30444 M bower . json, MAJE package.json, AT7E npm H{#
B K L5 BEEAT LAE Bower A, 130, 7T LIS bower init g2 K115 16—~ Bower
(=

bower init

. WIEALE ) Bower BB X4 5 package. json T3, ARIRAH
W &M T bower.ison FEE M. W5 B E K

http://bower.io/docs/ config/,

FRE AT LM# bower install M R&Zd— .
bower install jquery
168 TV S R AR -

bower install jquery --save

bower install jasmine --save-dev

Fi A i Bower fLERIRAEAE bower components HxT. node modules —FE, A
[FAREAEFERORZ B RN . gitignore XfH, Skt B RS EEEAE,

tsd
fEE—E=H, BNITH#HE] TypeScript BRIAEE T —14 lib.d.ts XM, BHEHEART
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JavaScript WEEXTS . LASF £ A4EA (DOM ) Flil L E =+ 44 (BOM) B AP, —7NY"
JBA K .d.ts BISCHER—FERRAY TypeScript 301, BATRENTN £ A E LM Bk X
'H”'o

—ANKAFR SR E A E RS = API (KBS, X HAER JavaScript
JEfiEY TypeScript ZERAE—E, Fltn, R TypeScript XA jQuery, FKIT&ER
—AMREE

$.ajax({ / **/ }); // cannot find name 'S$'

R TR ANRIRE, T EAE TypeScript {UFHERIN jQuery ffiiR STA#YF I H . B T E
AR -

///<reference path="jquery.d.ts">

FiziE, HATALEAE - jQuery FHFARSH, HAHF—14 4 DefinitelyTyped
HIFFIEDH B 2% T RZE JavaScript FEAYHEIR UM, #E TypeScript AR, & E]
T Z T DefinitelyTyped T H F s T H#IFLERAHIHF, BRMS, RIICEET
tsdo

tsd X4 FIRT TypeScript Definitions 1 EH FR48E, E2&— 1 TypeScript i
iR SCFRY T B F1 npm F1 bower —#F, BEHA HCOWECESF, BH tsd.json, I
HH¥ A T 8T R FR U EMRFELE typings HE T,

PATLUT A 2R %% tsd:

npm install tsd -g

FAMEH tsd init A RWIEI tsd. json BLBE XM, HHMEH tsd install il
S T BN LA -

tsd init // 4 Hlitsd.json
tsd install jquery --save // T jQueryiiRiF

YR 0] LA 15 [a] DefinitelyTyped 30 H A9 B 35 : https://github.com/borisyankov/
DefinitelyTyped, XI#E tsd fl,

BELESTAR
FMEAE S TR 3L ST R B R B BT S . KI(E5 A

[39]




Learning TypeScript t(P3hR

P& TypeScript X4 . F48 JavaScript 3, %%, 14, BMITHIPIA JavaScript H 3h{biE
% T B4y 512 Grunt 1 Gulp,

Grunt 7£ 2012 4E () L REFFRFAT, W, FRHXFF R T RKEFHKE Grunt BiFEHF,

T Gulp FIRATEA T 2013 SFRT2E4E, Hitk, Gulp FiEMHEER DT Grunt, HE
HETKFHENEE,

BR T o] i ASE L R9ZS], Gulp 1 Grunt M EBEZFIET, 7 Grunt F, H1EH
AR RS ARG L, M7 Gulp 7, RIVEARNZER. Grunt HHKSEHAREX
KHATECE, Gulp FHAMEM T ARMEEMRES, MARERE, XHE Gulp 5%
BRI # . Grunt (£ 536155

> [ http://gruntjs.com/,

[ © fEARBd, BRI Gulp. WRAEESHET Grunt, aruvzc]

N T RERSELF PR Gulp, HATRBER— P BURETE , RI5 AN —LEHIM 3
RSt . FATH SRR L ST H FRERE ., SUERMSCFRES . TIEK
H RGN TR

F—— LICENSE

F—— README.md
—— index.html
F—— gulpfile.js
— karma.conf.js
— tsd.json
—— package.json
F— bower. json
—— source

| L— ts

| L . tg

— test

| L—— main.test.ts

—— data

| L—— *.json

I— node modules
| ..

l—— bower components

(40]
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I e ...

L—— typings
;-u-

. ABHUT AR T — (2R I E BB RRIA, T LU B
[igg)ﬁM%ﬂTi*%%%oWEmuﬁﬁE%mﬁWTi¢w%%ﬂ
B I ER A

RS npm 25 %% gulp:

npm install -g gulp

RIG FHE VAT RIHR B TR %

npm install --save-dev gulp

BEETET H MR B RE3— 142N gulpfile. is M JavaScript X4, FFasnan TS .

var gulp = require('gulp');

gulp.task('default', function() {
console.log('Hello Gulp!');
}):

BJ5, AT qulp e (WAFIAI gulpfile.js ZERI—HFET ):
gulp

ENELHRINEE TH—1 Gulp 1£55, 4 default, HEMLDITIIT quip L5,
EHTETA YATHR TR quiptile. js, REVGHIT defaule f£5.

¥ # TypeScript {XABHIRE

ZHIBIFHE default EFIFEAMEMLE, EFEHEEBMESF, HeEH—-1
Gulp #fiff. BAERBMIBATNE-MES, EWHEHT quip-tsiint i, FXRKEER
i1 TypeScript [RIBHER BB & —RIHEFFHRILRE.

B eiEad npm A XM

npm install gulp-tslint --save-dev

[41)
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RIGTE qulpfile.is PEHEIM—NFAES:

var tslint = require('gulp-tslint');
gulp.task('lint', function() {
return gulp.src([
'./source/ts/**/**.ts', './test/**/** . test.ts'
1) .pipe (tslint())
.pipe (tslint.report ('verbose')):;
1)

BATUE T —D2H Lint BHHES . THERDT— T X MEF A HHITLER:

1. Gulp B src BREESER. /source/ts HREHTFHRETIIAT RBEN . ts B
o FIHERSER. /test BREHFHRTHAEYT RAN . test . ts 3.

2. src REIHIE T S pipe REEEINN tslint PRELIIHIA

3. &Ja, HAITH tslint REAMBHEERA tslint.report BREIKHIA

B, lint EFELBMTE ., RITEEBY qulpfile. js X, KW 1int £55
ﬁdﬁmﬂt&%%*&?&%:

gulp.task('default', ['lint']):;

. FEEB AT ERTR I —PESURS (1) RZBE—E
ﬁ& . flin, 'path/*.d.ts &M% path HR TR BAN .d.ts
S o IXANE TR S B AR SCHERFE Rl — B R R B, +F

Y4%1% TypeScript {53

RN TR MPIN %1% TypeScript {URBHES (—MwiFR AR ZEH, H—
A BT AURS Do

ATEE gquip-typescript . M EEMEIF—HE, KHAENFFRBHMRBIZ

npm install gulp-typescript --save-dev

RIGEIE—NHH qulp-typescript W H XA

var ts = require('gulp-typescript');
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var tsProject = ts.createProject ({
removeComments : true,

noImplicitAny : true,

target : 'ES3',
module : 'commonjs',
declarationFiles : false
b
- -

gulp-typescript i ELEME XFHET—1HZ N tsconfig.
json MUHFER JSON SUHATELE o XA FIRFF TypeScript 4
FRNEESH, RIS ESRPFERET .
M & R B F TypeScript {UF3HT, tsconfig.json J
" DIEIRATA D — DI A A W RIFES . TR
HKEZER, HEM gulp-typescript (HR4: https://www.
npmjs.com/package/gulp-typescript,

& LB, BATEE TypeScript 4iiRaifEoAKEUMEIR, KEEIET 2R
tsProject MIXTR, EAH I TypeScript HiiFas7EdmikFA MMM T ZH LS. I
T G 128 L FH ) DA «

gulp.task('tsc', function() {
return gulp.src('./source/ts/**/**_ts'")
.pipe (ts (tsProject))
.js.pipe(gulp.dest('./temp/source/js'));
1)

tsc EHFEEER. /source/ts HREHEFERTAMN . ts X, REHENEN
— N ARUEIL Y TypeScript 4RiFas. MiFmbr &M tsProject XTRMIBHAIE MHIF
B2 %L, K SR/E R JavaScript fARSIRFEFE . /temp/sources/is HE T,

BT E 4% 50 H B TypeScript HE WHITTIIRK, B 1#7E test HRT, &ATAE
k4S5 ) JavaScript SUHARAFAE temp/test HRE Fo MFARBES, RFEAH AL
., EHE - TERENRHARE - HEFEBE. TURMNTFE SRS —4

gulp-typescript M HMZ, HHAMAHZ N tsTestProject:
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var tsTestProject = ts.createProject ({
removeComments : true,

noImplicitAny : true,

target : 'ES3',
module : 'commonjs',
declarationFiles : false

b

tsc-test fE5 Al tsc FEFIEHRLL, AL ENGHFNSHAR . TR B FAH
BRBERFAPYEFT, FURINELES BERAARKRKE:

gulp.task('tsc-tests', function() {
return gulp.src('./test/**/** test.ts')
.pipe (ts(tsTestProject ))
.js.pipe(gulp.dest ('./temp/test/"));
1)

PR default 5, ILEREFEITHFES:

gulp.task('default', ['lint', 'tsc', 'tsc-tests'l]):;

it 4k TypeScript Kz FH

L4 1% 52 TypeScript (VISJ5 , 4iiF 254 K481 TypeScript XA BT A9 JavaScript 3C
%, (BRENBERAEBITEN KA, B NZEX YIS FBFT JavaScript HIME—TER,
J8g— JavaScript XHHHERE HTML FRERHN <script> #RERFIAE.

B, AEUTHMTE:

o AILUMEAUN Require]S XHEMIFE, #Eid AJAX FRIBEFMBEAN M, XFMEw
HRAF TS, BINTFER TypeScript HiFssHIERSHACE BF A F#E
kZSL (AMD) ,

o IA[LA¥E TypeScript MRS HECE K, CommonlS, AR5 &N Browserify
XHR TR, T A RFKE, BEEB—TESNARNTAERASE
AL H JavaScript ST,

EARBH, RAITEMEH CommonlS FE, H R Browserify fl Gulp & EEMH,
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IRIETVREA T f#id AMD B Common]S, A&H.L, TS
7E5S 4 EPHEATHEEN .

TN AHRRER (Bl FH R main.ts) B, GFWTAB:

///<reference path="./references.d.ts" />

import { headerView } from './header view';
import { footerView } from './footer view';

import { loadingView } from './loading view';

headerView.render () ;
footerView.render () ;

loadingView.render () ;

Moy ERBIFHR import AR TRl —SLAMRBIR PN A . HATHE
TESH 4 T ) SRR,

Yeiksete ) (ECE M{# A CommonlS ), HiiA) JavaScript [ABESRXHM .

var headerView = require('./header view');
var footerView = require('./footer view');
var loadingView = require('./loading view');
headerView.render () ;

footerView.render();

loadingView.render () ;

IEMRAS AR =TT R A, main.is XHKEIT header view.js. footer

view.js fll loading view.js X =4 JavaScript Xff, MRYLEFEEFEX=1H, &
RIS A EAT14 B B

FATRXEARBI AR . A METGEIRATRRBE 575 — MRS A AR 2

TRy (BFRA T AR o

Browserify Hf & iBERIX =/ MKBI A MREIR, RJEER— L& N P ETA R

R EEOUAL IS
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B, WAVETE gulpfile.js FHMANEFMES . HEHMEFE, RITHEE
Browserify 338 B2 PR A BB EKEL . TAES - MEFE, RATNECE Browserify K
16 %5 7 FH B A B Tl A AR

FELHX AT 55 2R, TR LA

npm install browserify vinyl-transform gulp-uglify gulp-sourcemaps

FARLLA, REWHILEN:

var browserify = require ('browserify'),
transform = require('vinyl-transform'),
uglify = require('gulp-uglify'),
sourcemaps = require ('gulp-sourcemaps');
var browserified = transform(function(filename) {
var b = browserify({ entries: filename, debug: true });

return b.bundle();
1) s

EERFIFR, RINCEMBTHENTEN, RAEHTHRAEERNE, SHT 128
browserified MR, browserified ¥ SIE—NEEA Nodejs FEE#H —4

Gulp i
BAERAN R L B LBRAES
gulp.task('bundle-js', function () {
return gulp.src('./temp/source/js/main.js")

.pipe (browserified)
.pipe (sourcemaps.init ({ loadMaps: true }))
.pipe(uglify())
.pipe (sourcemaps.write('./"'))
.pipe(gulp.dest ('./dist/source/js/"'));

1)

HEXMESH, BITRTH nain.js fENAD, Browserify SMX AL %, BE
N BT A AR A, R — RS TEEMRIA JavaScript SUHFRIT

EERNSMEA wolity HERB/MEK . SRS/ R A INERRE, HXts
il bug MELABEE R . RITES M — source map UK RI{LIER: bug IR,
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uglify M EBRABBMAMSITHNER, FHERTEZANEK 7
FE. Source map H1FIKAIFEEER bug B REAEKE e/ MbJG RIACTD BT
- BRSO R AL
IERTXHRE, AT AR 1B B — N R/ME g AR SCE Y
bug. #E Chrome # Firefox MM#SHF R E THE, ELNET X
~ source map HJ3ZFFo

bundle-test 5ZRIIE K+ 030l XK, HATEAE M uglity F source map, A
AATERACR TS T EafE, EMRIERIN, XRBINAFZAONEE
(F— AN S —HFRAIIREMH A SRR, MR FREAREXMEE, A
B, FATHAES 7 & ):
gulp.task('bundle-test', function () {
return gulp.src('./temp/test/**/** test.js')
.pipe (browserified)
.pipe (gulp.dest ('./dist/test/"));
i

5, fE default L BHEM ERAMNFIES -

gulp.task('default’', ['lint', 'tsec', 'tsc-tests', 'bundle-js’',
'bundle-test']);

RINE LA T —ME TypeScript SCHF4R1FEHR JavaScript SC4HUE
550 XL& JavaScript SUHFRFAFTE— IR U R, HEFHENE
© SRS XA T B JavaScript XA FT BB —AN 30 . FELFR
RFE S, AR SUEIFFARR— M EEN L. NXEEE
E RS WAERITENE AR . HEEAS S, I TEIFHIE
EERBRE—IMES, RITEETHXELRYIF,

WRATEZAEPIT default (£5, ATTRESIBR|—LLRE, HAHEREAESH
FERFIFATIITH . T EFRA PR T AT E R 55 IPATIOUF , st i L8R
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B Gulp EFBIMITIRF

YRR, FEUEEMIFRPITRITOES (B, FEPUTRTIRZET, TE
Se¥ TypeScript {UFS%R1% AL JavaScript T ). BT Gulp BRINRF S PATIIAES 1, LA
FEHUES PATITTFIE A Pt o

B =M —MES R PATHI I :

o RN RE

e iR[E—4~ promise

2l
[ Q FE58 3 b, RATHEIRA %S EHRBR promise fIFHE ]

IERANTEBBRIFFIMNE (FREFEH AL E] promise ):

/1 f&id— B ek B
gulp.task('sync', function (cb) { // EEcbEE
// setTimeout®] URTEN TSR
setTimeout (function () {
cb(); // coEXBPIT
}, 1000);
bz

// BE—AN
gulp.task('sync', function () {
return gulp.src('js/*.js') // EBreturnXEFIEMA
.pipe(concat ('script.min.js'")
.pipe(uglify())
.pipe (gulp.dest('../dist/js');
i

WECEA T — I RPHHES, BIHMAMESKEL, REBEIITIF

gulp.task('secondTask', ['sync'], function () {
/! EAMEFFEsynclEF EREIEA ST
}):
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7 RIS E, secondTask EF7E sync EFFEMAIEASHAT. BRIAEFAE=A
M thirdTask E‘J{f%,ﬁdl]?ﬁ‘?ﬁ default ﬁE%E sync M thirdTask JXW]—/I\H—:%%B%B‘Z
JEH3AT, 3 H sync Ml thirdTask X MEEEHITHITH

gulp.task('default', ['sync', 'thirdTask'], function () {
// EXEPIT TS

}):

FiEMZ, TLLER npm %% — 14N run-sequence A Gulp J&ifE, B¥HEIRNIEEE
S b S AR 5 SRA T -

var runSequence = require ('run-sequence');
gulp.task('default', function(cb) {

runSequence (
'lint’', // lint
["tsc', 'tsc-tests'], // compile
['bundle-js', 'bundle-test'], // optimize
'karma' // test
'browser-sync', // serve
cb // callback

)
)

R PSR F LT BATIIF :

1. lint,

2. HATPIT tsc il tsc-tests,

3. #1747 bundle-is Fl bundle-test,
4. karma,

5

. browser-sync,

FEA B HERRET , Gulp FIFFREIBAE AR TSGR 5 BT #5H]
BRI, TIAERERKEBSNOFEL . FEEXT XA,
HESH Gulp X% : https://github.com/gulpijs/gulp/blob/
master/docs/README .md,
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Bttt TR

1L T ELLE TR T REG B 30 L b PR B 1 BT R

i ST A A R T 0 SN BN (BT TR |

igi—WﬁoﬁﬁiﬁWﬁ,ﬂuﬁﬁﬁﬁﬁﬁﬁﬁﬁlﬁoﬁﬂﬁ&

s HH O AN RTINS A T TR, Ak, BEEETHATIR
B SE R T 5 7 B kiR

i A AsMeib T A, BT ASh7EZ 40 R AT IR EH, A ST
FATHN ARSI,

FATTHE FH A B shLilif T B /E Karma, Karma A LA AT SLTIHRHE 2236
%, ABPEFHYIAMESE N Mocha, HHEERSSIHANE—FEH: Chai (—1MHiFE
[ ) A1 Sinon ( —MEHEEIIHESE ),

% G

[ ~ m%ﬁﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁ,xﬁﬁb,ﬁﬁ%&%?ﬁ%ﬁ#]
— e,

1 npm S 22353 SRt BLAE F ISR «
npm install mocha chai sinon --save-dev

SRJG 8 Karma 1E R & BRI 4 %% -

npm install karma karma-mocha karma-chai karma-sinon karma-coverage

karma-phantomjs-launcher gulp-karma --save-dev

HREETATFENE, # gqulpfile.js FHRM—NF TS XMESKHSHEH
Karma iz 17 R FH B9 5.0 -

var karma = require("gulp-karma");
gulp.task('karma', function(cb) {
gulp.src('./dist/test/**/** . test.js")
.pipe (karma ({
configFile: 'karma.conf.js',

action: 'run'

[50]
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1)
.on('end', cb)
.on('error', function(err) {
/7 BRI R MR iEgulp LAAE O AR ZSHER
throw err;
1)z
})i

£ BRI E, AT T . /dist/test/ REFBERTHAET BAN . .test.js I
8, SR EANTER] karma.conf. js(A&T Karma BEFE )X —FM&#4 T Karma
Wik, BITFEAB A FPEIER—1BHN karma. conf. s B, RIGHELUT RS E Hil##
¥

module.exports = function (config) {
'use strict';
config.set ({
basePath: '',
frameworks: ['mocha', 'chai', 'sinon'],
browsers: ['PhantomJS'],
reporters: ['progress', 'coverage'],
plugins : [
'karma-coverage',
'karma-mocha',
'karma-chai',
'karma-sinon’',
'karma-phantomjs-launcher'
1,
preprocessors: {
'./dist/test/*.test.js' : ['coverage']
br
port: 9876,
colors: true,
autoWatch: false,
singleRun: false,
loglLevel: config.LOG_INFO
1)
bi

XA E X HEUF T Karma B B %, #2428 (Mocha. Chai 1 Sinon.js ). )% 2%
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( PhantomJS ), #f{4 AT B4R & KA THIE AF S . Phantom)S 22— JLF M Web
WA, FAHEMITHITHF—DEIER Web JUEF, 17T LIS T 8T RS

FEKE N FHERE B AL A2 A, RATE T EAE AL AR HisfT
--i\“{. XM, A, BEA —I0 karma-firefox-launcher Al
% karma-chrome-launcher JXHF R AT LEFRATTERR & W W 4% iz
frimis,

Karma BRA S —SE A BAT IR ARES . AR S RBMA TiHRE, BA
HEHGEN A REA B 2 LB szl . i EERRMEE, BTRIIET
X, £ karma.conf.js FTALHIREl—HF FHEER R —1 coverage UMK,

ﬁﬂ%{ﬁﬁ:’ http://karma-runner.github.io/0.8/config/configuration-file.
html E#&F Karma BCE R, HEEED, RIPHEATE xarma.conf.js BEM files
FB, BANA A BRI FoTili i g, Z2HEA Gulp (EFEEEEER
HAWAZEL T Karma,

EER&EMNLE T

BUFEFE gulpfile.js FEBINESG —MES, HTFEMESRPETRNMGN A F11%
bl npm TxE browser-sync £, ;

npm install -g browser-sync

EAVRGIEPMES, X MEFHFEAEREZMES R FEEFS. X4
PREERERE Y, REmE, EBKR TS TypeScript IS5, SRERFN KWL EEFTK
R, JFEAEREDILPRBORET, TELEPIT—RINES (HiF. TTEF ). EEX—RIESF
TR —MEF G, AT LAEFRAT R BC B SO AT e 5 -

gulp.task('bundle', function(cb) {
runSequence ('build', [
'bundle-js', 'bundle-test'
1, cb);

}):
gulp.task('test', function(cb) {

[52]
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runSequence ('bundle', ['karma']l, cb);

)

EEGIFHREBAMES PRI RS &I EES (44 bundle), PARIE
BRI AR RIS & H WD FEES (BN test)o
HERRETHA I HEH T ERAMES S, BATH quiptile. 3s B—PHHES

var browserSync = require('browser-sync');
gulp.task('browser-sync', ["test'], function() {
browserSync ({

server: {
baseDir: "./dist"

}
)i

return gulp.watch ([
" /dist/source/js/**/*.js",
", /dist/source/css/**.css",
", /dist/test/**/** test.]js",
"./dist/data/**/**",
"./index.html"

], [browserSync.reload]):;

1)

7 FHEESE, I Browsersync BN FAMESSUEERELEN . /dist, A
/ﬁj‘]ﬁ\f/l\ H z:%{%ﬁm T“/I\ﬁ’ﬁ‘*ﬂﬂf% , —‘_E_’:LX/I\ H %T%iﬁ‘ﬁﬁﬁﬂ[& s ﬁB/A BrowserSync
He A BRI A o

LRFSEEIAS, test EFBE AIPUT. AFEA cest (EF XM bundie /£5,
B ATE A Sl #2750, FrARES (test M bundle ) ARIUT,

BrowserSync HLRE—TIEHBAMNLE, EREBMENIE—Gi& LTI, R
JFASTERME GRE FEE - RIIIME (B, B3, F5 ), BEiLRNTES TR
A, XEBhRE DIRR A 0E o

Bk R HAEE A, MRRNTPATT browser-sync f£55, HAEMESBERA]
FERGRIBRAN AR P FTIF R . WA TSR G Bk, BEEIINAHESETE
T— ik (http://localhost:3000) E, m BrowserSync ]:;iNUE3§E%E§%*44\ﬂﬂﬂt

(nttp://localhost:3001) FHATH:
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[BS] Access URLs:

Local: http://localhost:3000
External: http://192.168.241.17:3000

UI: http://localhost:3001
UI External: http://192.168.241.17:3001

[BS] Serving files from: ./dist

AR FATAE W RS A — N E T K 3T H Browsersyne L E ) URL (| FH A
http://localhost:3001 ), FLAEEFIUNI T AM:

{& Overview

[J  Local

= External
http://192.168.241.17:3000

>—  Serving files from

Al Browsersync T HA A AL BZEEIXSHEAR S RESE MRERE—
kg, HEHRMOFIIECEAR B RE DA AT, REERSHNEET
FF4MEE URL BpT

WARAREEIFRE AR 24> Browsersync, BRI EME L : http://www.

browsersync.io/docs/,
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FHEEMRTH

HEERIEL (C) 2—FEEBIIRATE RIS TER AR IR R T & S5k TE2 ATT
i, RAVEATRERZNIARFAFREOFREHTEIF. EXMEENAE ALK
ARSI E— R B b, AR St B4 BT TH X RI R

e BT PR KB TR, AR S e He I R iR 25
WEIF. SENARNE, FFEENERTEEBREMTRAM TR, Bk
38, RGERSHITASE, XS SRS LS R R A & B

rAER, RINCLEE T NERAWREEMERN B MEHERE, LA/

— P EERANTNIRSE, I H AZhE T HEMEWERERN T, AR E - MFEERUR
F Ao W LA Z T ENFELE RS AR, [ERFH XSkt S B Ll
WY ABATEE . RSB, BATHEFH Travis CI, FRE5 GitHub LM, I HXHF
P H %%

AT RESECE Travis CI, FATFEMHACH GitHub B 2k% % https://travis-
ci.org. FEERSG, WAILIERIAC GitHub FHAFHHIIE, WTERR, HHEEW
iR SRS E I RE

username/repository-name m

AT EREE, ROTFTEAENHNREREBE—NZH travis.yml XM, BEAF
T Travis CI Bt & :

language: node_js
node_js:
- "0.10"

TravisCl MIECE X PR ARSI EREE, HEHHSME heep:// ]

%<
KN
[ \)V docs.travis-ci.com/,

TESE T XS A B A TS, Travis Cl ¥R MERITHER G EN G —IK
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ANSRAEA RIS P T AR, (HR7EFFEEEAURS 2% -
HRIGETE, BITRFEEERWEEE, FHFRHBREWEL T
' A, A AT RERTRATA BB AR R TR R AL P I RRAS
BHEFFEERI R P RRNKEA L, KT MIBRX LR, 1§

Z: %] Travis CI (84 : http://docs.travis-ci.com/user/build-

configuration/,

MFRIA

MFAE TR AT LR A shA4E Ui B f93CFasH . EIRA, 5%, S RETHET
28T HJE Yeoman, Yeoman ff N EMAH yo, RN EHCHEAEHETAEMAZ
RAES TR, BRETHERASIE .

A BT H BREARTE Yeoman HEFRAERLES, TETTIRAEX S, AIE&%M TiFF%
ZHIHEAS, FTURAN SRR S ER M A 48, B, WALIHEE—1 Yeoman 4=
A%, RIFRA

A4 s anfal Al Yeoman RBIE—MNFHWH, LIATAHRTE], Yeoman ¥ EH AT
package.json Al bower. json 3, ARG B 3R

yo fr 2 LA npm %%

npm install -g yo

HRRTER, BOTRELE MRS, RINTFTERETAEMNT R, KRE—1451
HIAE LA

FA A0 H K58 TypeScript 1 Gulp, FrLARTLAMEH—A~4 A generator-typescript
A AR . A Al B A AR AR AT LAFE http: //yeoman.io/generators/ E#F,

Al LA# T npm ZE— A HAR

npm install -g generator-typescript

LTI, RINTELES yo 2 —FEA:

yo typescript

WNFARAET H #{# F Sass, IBATLAMEF generator-gulp-sass-typescript 4%
A

npm install -g generator-gulp-sass-typescript
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TREH: AR EIBATIT AR R3S LAY, ARFRAT I B ek — Lol g9 =5 B 1h3R
11817 — T XA A «

yo generator-gulp-sass-typescript

G DRIl R5151%, — LRSI E , BG5S Gulp fEXAZ)
A% TH, Sass £ CSS Fikb# &R TypeScript /EAHFRIAF :

B TERHIRED "
. ATLUESREIS, 7E http://www.packtpub.com b FEFAELD
el @m0 B PRI, R IAIT TS, AT
PL[R] http://www.packtpub.com/support, FF#HFTEM, <475

L RSS2 LARR I AT R B R R A IR - o

A ARt ToE e e, I E AR S N AR T B AR BT 454 -
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F—— index.html
—— sass

| — styles.scss

l— scripts

| —— main.js

l— styles
| — styles.css
L— ¢s

F— app
l
I
I
|
|
I
I
I

| L—— main.ts

|— bower.json

—— bower components

F—— gulpfile.js
f— node _modules
I L— ...

L—— package.json

bower.json., package.json Ml gulpfile.js (Gulp B HINMUATFECE ) Xt
#HEASERK, AR E,

FEANERAR A AR AR NS HT, B BEREH AR MFERE, &
LUGBRAMER Yeoman XAEHIMI TR TERA BB HEY, HERERY
fif R S B A B AME S — 1N 725 T o

N

TEATES, BAVES T OAEA—NRAESRSE, WA Gulp 115K HEHE(T
F AL, B BFERITEE KA TypeScript RBMRE, REHTHIF. Wit
Ak B¥F3] T Il ZHE =B LA K B8 TypeScript k30 .

TEARTRRSG, A1 T anfa 8 RS IR 5528 71 H ShAL Bkl ¥ e 10D
£ AR,

F—%, BAHE2ES TypeScript HHI K%L,
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1 B, BATE—UONR T B A . RREURAEST TypeScript B AHFEFF H i H:
RhThRESR, EATHEERK, ERA—-BEERRENNES.

X —3, BAITERAET AR, X—FES RN FERS, E5 o,
FRATT R szl [ i — S BE AL, SRJF 28 ] — SR KR WL R B R B . SR —F
DA

o PREGS IR REERIAK
o PRBCEH

o HAESEHREL
o ABNSEHIRE
o ARKRSEAIRE
o PREEZ

o FHREBESL

o PREERISE

o O ENAF A%

. ZH

o tag PRELRIFR AR

85— IRAY FE2S] TypeScript FAEHmFRRE S AL THES: .

o (R BRBCRIES B R KK
o HikeREL
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o [EIAHLER
e promise
o AEHER

o SHEVAARE (async Fl await )

£ TypeScript H1{§ Fi R 4

EX—EaH, RIBEEFTERETERY. BESHELSHFEAMNER. Wan R
TypeScript F— AN IRAHIFEE: 28,

R FERMHERIER

FEE1ED, RINAT BB ERBER (wERE) IARRIEE (ELRE),
{HIFARARE XA T AR RSB R %

FET XN FH, 5 RS greetNamed £— 1 EREHEH, M greetUnnamed J&—
AN eRBERIANK, B ZRERTITIES, BAET console. log MFTENH &iEH]:

console.log (greetNamed ("John")) ;

console.log(greetUnnamed ("John"));

function greetNamed(name : string) : string {
if (name) {
return "Hi! " + name;
}
}
var greetUnnamed = function(name : string) : string {

if (name) {
return "Hi! " + name;
}
}

PRATBES U X PR R SRR AR, (ERENRATAFFA . MRS T RENAE
FETB BT IREE I, WA —J5 i, BRAERBERARPRE, TUHASHIT,

XMFMIT AN EZXFITET 90N EBEA" IR, fE
>~ BAEFIERET .
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MR %% 3R TypeScript {8 H BLF) JavaScript 1, I HZA7EW WA #HIT. R
BEYE, HF JavaSeript INFELKR—RHAEY, It EAPRIFRITZ AT AT,
FrLASE—A alert fRABBX ST,

BE—A alert &M —F%, /R greetUnnamed AE—1EE. XNREZA
Digdin i, REATERBINITEZ S greetUnnamed A #IH{E

ERE A

RATE&HE, W] LA R R i 3 A T a2k RIS B e ok B XA A — Ao R
AIEEL.
function greetNamed(name : string) : string {
if (name) {
return "Hi! " + name;

}
}

£ LR REd, BATENXL TS name IR (string ) FLR[EMEZRY (string ), AT
BERMARFTEE LRBP TR R, AFEE REASHAER, iLRIMEBETEXA
i+

var greetUnnamed : (name : string) => string;

greetUnnamed = function (name : string) : string {
if (name) {
return "Hi! " + name;
}
}

7 LBl FH, BATEBAT AR greetUnnamed KHHEA, greetuUnnamed HARIZE
— N RAE BN name M string KEISH . 7RG SREIFAESY string FIRE, 7E
FRTINERZ G, M2 eEEXRNREERES T E.

?Jéﬂ‘]ﬂzﬁfu?éﬂﬂ greetUnnamed B"J%ﬂ, #ﬁlﬁ]—‘ﬁ'*){%*/ﬁgﬁyﬁﬁéﬁ?, MmAZ
SEIVEPAT, AT XA

var greetUnnamed : (name : string) => string = function(name : string)

: string {
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if (name) {

return "Hi! " + name;

}
}

PR LEEABIT, 2RI BRI TR greeconnaned AIEHIAA, R

T AT AETR— 7ot ORI R, B R PR R 5 A AR,
] T EEXAPIFH, RATABT greetUnnamed AFRNZTIF HIE ]
L NEEORIEL T, BRI LW BER (0 R
Q& . B, WIN—MTAKMRRFERRLR, SN T I
HAIR, (LR EHTTRNWER R LA B FRIE, K

. — MR -
HALESHRI R

5 JavaScript AR, AR ENSHNBESREATTE R E LS EER
A}, TypeScript ZRiFEF M. ILRATE T — MG RFIFIEHX A .
function add(foo : number, bar : number, foobar : number) : number ({

return foo + bar + foobar;

}

EFRREZ N add FHELE = number ERIFSE: foo. bar Fl foobar, HNFRIEHH]
XA PRI A TRMEAZANSE, B8 — M iRER, BARENSES RN
GRlNE S N N TR

add () ; /7 RSB ILE RS
add (2, 2);: // RS ERICE REE 4,
add (2, 2, 2); // &[El 6

FE—S8gRT, BRIMWFREARX B EARMFTA RS TypeScript #24tT —
A PRET RS HAE R, AT LU B XA B R 1% ¥ . FTRATE TypeScript Hvif i3 7E R
BEEURBM— 17, MERBSHRIER, EH— TEEMEL, # foobar BH
MBS RS RTTERSH

function add(foo : number, bar : number, foobar? : number) : number {
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var result = foo + bar;
if (foobar !'== undefined) {
result += foobar;

}
return result;

}

HEE, RIS foovar MAFKEMAT foobar?, HTERBMATKI foobar Z4(

REHRME. BRE, ERINBEEAANRE =ASEARXA RS, TypeScript 4ii%as
AP B R

add () ; // BREHSEARLRRABNES.
add(2, 2); // R[E 4
add(2, 2, 2); // &El 6

EAERIR, TESEUA LS ETIRNEE.
HEASHBIE S

YRR TS HE, RITUITRMSHEREGEERT (R E—61FPIE ).

fE—sugprp, DOA— RS HEERIME, ATLMERNE if SMES add BE
(A E—MUB A B ):

function add(foo : number, bar : number, foobar? :

number) : number {
return foo + bar + (foobar !== undefined ? foobar : 0);
}

XA RPOFRA IR, ERATLETRE foobar SEWRBME, RABHFICH AT
BEH, LISEEE N,

function add(foo : number,

bar : number, foobar :
number {

: number = 0) :

return foo + bar + foobar;

}

BN ATEEFVRBELRER - SAERHREE—BOME, BT 2 RS HRE T

R, TypeScript JiiFAREFE JavaScript i tHEER P AL — 1£ B4, 7E foobar SHK
A4 R BT E — 1 BRIAME
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function add(foo, bar, foobar) {
if (foobar === void 0) {
foobar = 0;

}

return foo + bar + foobar;

}

void 0J& TypeScript ZwiFasiill— /N EE R K undefined AL . JLETAMIT R
HHEMEH undefined &, JLFIAE GIFRSEMFE A void 0.
MRS —FE, BASEINTIE LiESHIIRNEE,

ARRSHREH
RAELT#H T TR ARASBokSG AR, LERATHEE] M.

function add(foo : number, bar : number, foobar : number = 0) :

number {
return foo + bar + foobar;

}

RATE L% T WTEA add REGHEBRANBE =S8, HENRBERFHA
T RZEGE A TE B NSER? AMEAFFMANMSSMIBIASE HES . RIRE
BRGFREGREBHRINSER? BRITREERARARSH. MRSEREAFER
FRE S EFRR N — A

function add(...foo : number[]) : number ({
var result = 0;
for(var i = 0; i < foo.length; i++){
result += fool[i];
}

return result;

}

F— FERRBARE, BITA—128 foo B TSH foo. bar Ml foobar, REHE
B3, B foo HIEA—IT=NHENEKRS, — M EIRSELNEE— AR, /N
e B gIFRENR . BRNMIETUUEERENSEAH aad R

add () ; // returns 0
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add (2) ; // returns 2
add (2,2); // returns 4
add(2,2,2); // returns 6
add(2,2,2,2); // returns 8
add(2,2,2,2,2); // returns 10
add(2,2,2,2,2,2); // returns 12

BT BN SHEERS, e E T B FRAIN R KE, HEbRL, XK
T anfar A X A R %

JavaScript PRECHE —MHFRHN arguments BINEXTSR, XANXEATLIET arguments
SRR REE], arguments FREE—NEHGEANNE, A& T JAH KK ITE S

arguments X RBFE H—LARERE HH BRI (EAR L.
PRA] LA L SE B KIS SCRY https://developer.mozilla.org/

en-US/docs/Web/ JavaScript/Reference/Functions/arguments

e ERIRRE,

AR A KA JavaScript % H 2 & B, TypeScript # 7 arguments %%, LIEK A
égﬁyﬁéﬁﬂ§Ufoc>§E£§quz

function add() {
var foo = [];
for (var _i = 0; _i < arguments.length; _i++) {
fool[ i - 0] =
}
var result = 0;
for (var 1 = 0; i1 < foo.length; i++) {

arguments[ 1i];

result += fool[i];

}

return result;

}

XXM B R B SRR P A — 24l . BARMELUAE SO NS MY IR T R
SN —HERERET, (B AR X AT RS xt N FRR P R MERE IR, R SR A il
RIRSROTR R — VR RS

function add(foo : number[]) : number {
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var result = 0;

for(var 1 = 0;

i < foo.length; i++){

result += fool[i];

}

return result;

}

ERUBRE— I E T number KEIMEH., WA API SFRAKASEA —LAMH,
B2 AT LA KBRS B S B Rt T P A -

add () ;

add (2) ;
add(2,2);
add(2,2,2);

add ([]1):
add([2]);
add([2,2]);
add([2,2,2]);

/! RERMSEALEREHES .
/7 REHISEORLA RS S
/! REHSBORTE RS .
/1 BB SBORICAL R I E S o

// &lao
// &[E2
// &[El4
// &lale

PR R R E A MR SRR SERE SRR S T LN —FaE T

7E TypeScript H,

FATATLUGES A U — A R B BT A B R EE %, REFIE— 1N &4

AL, iLBATE T HF:

function test(name: string) : string; /] EREA
function test(age: number) : string; /! BRESL
function test(single: boolean) : string; /] EREL
function test(value: (string | number | boolean) : string { // EHE%4

switch (typeof value) {

case "string":
return "My na
case "number":
return "I'm $
case "boolean":

return value

me is ${value}. ;

{value} years old. " ;

? "I'm single." : "I'm not single.";
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default:
console.log("Invalid Operation!");
}
}
B Prulgext AR P FARIEEARRAE . XFELERAE 1

WAEH B BRTARHREE () TIARSE] BEE S,
Gl BBTHBTUME G4, ERETHS ML DK E
($(expression) ) o dARFPIRAATTFRIBIEA—HEC,
i B BB PR S A B — AR i

IEN7E BB RT BN, FHATERT test M=K, H—TEZNFRRE
NHME—SH, BoNEZ—IRT, BE—MNEZ—MREENEE—S8. FTE
ERE X AAIREA, R — RO ER [ — N7 75— R ER EF R, A%k
S| IEER

LHELLIRETANWEREY, BRESEIIRNER, HBZ—1 any FERISE
BRENSEE N ENS L

HEPITEHE LK 2B — M HiFHHR.

test ("Remo") ; // &M "My name is Remo."
test (26); // &M@ "I'm 26 years old.";
test (false); // REl "I'm not single.";
test ({ custom : "custom" }); // R

HEEHER

HATATUE A —MEENE LR AERA ALK . SERRERAAFR BRI
ZNRE. AT RIRE—MFEES, LIKRBHSBERIEEN—NFRHB. XNFH
R T R A R BCE A A -

interface Document {

createElement (tagName: "div"): HTMLDivElement; /! BEESEL
createElement (tagName: "span"): HTMLSpanElement; /! BREERAL
createElement (tagName: "canvas"): HTMLCanvasElement; // $SEEHEL
createElement (tagName: string): HTMLElement; // EFEEREA
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EXABIFH, AT RS createElement B T = MEEERELM—NERFEE
HEZ

YHE—MXNRIERREESAN, XX RPLHERTE D ERFEERES.
MLE%%?¢ﬂUﬁﬂ,u%&ﬂmmtEﬁﬁ?*¢@§75ﬁﬁ%§ﬁ%@%%
B, R TFIHEREERES T,

YRS RSN, WHEREIIHIEERES.

o EEEE 1 E, BATRAT LSS RS KRR AR A R 2 RS
BHEERSHRBA R R

BR B E R 18

—HREES (N C BT ) A5 TRENFEESE. ERAESEMR N HE
ES (H4n TypeScript) #, MAABEHAIEN, NFRESYSE, FHEEENIA g A
B SPE R, XMEHEANGFRISEER v ek, H JavaScript iZf7H LR BIRS
SEHL

Bk AR E R R, (AR TRERITAEIERA WA RS SA RS, BikE
WA S B SEFE AT EEPE AT, FrABEM# TypeScript FIYERISAI TAEDLHIXTIRA]
KR IEFEEN, XHERIEEA TR mE.

— SRR AR R RS G5k 48 € WP Bk 5| F (TRAE SR ), 53—t
FIE S ARF B TR ERR SRS e R B85 | (SIBEAE ). FENIHE
B AFEERSE (45 TypeScript ), 1RBEVERIEAE L3 BAEAECE 58 A a3 T
Hf#,

T4 KRB BONEERERERES T, TENERBCHAES (—BBIERES (ERX
RIS ) 7E TypeScript ( Fl JavaScript ) 7, 2B MIVERIEAE— B8 .

function foo () : void {
if (true) {
var bar : number = 0;
}
alert (bar);

}
foo(); // shows 0
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EMHXA foo MBS T—A> i G5M . TAE 1£ LMPREB T —D4H var FEF
REWAR, ZFAEET alert REBRX M EEMNE,

AT RES AN X BRI STES 5 FrisE, EN var R NKAEREOR FIRT AR
. B2, LRHAXA foo MEEHE, alert RS BRERMNME, FHARMETMEE
R, FONETA sREP AR BAERTE R BB ROVE N, BB RAE 5 — MRS (BRT
PRERS IR Z S ),

XERRHENIEFTE, BR-BRMNTHTRERE, RSMNAS MR, fEiBiref
T, BT AR ST R TR Sh B R B TG, SRR T R AR W AE B4R T

TypeScript ¥ 4%~ JavaScript RIBARFHIHAT, XBH®E
TypeScript N FHTEETTHH R —4 JavaScript M. FERXAFRE,
< 442 K TypeScript BT AT, FRATELRFEYL JavaScript B1THT,
BATSTES 5 BRAETBITH,

Frik, 7 BRI EHATZ AT, 217 B B R T 2 R B TR

function foo () : void {
var bar :number;
if (true) {
bar= 0;
}
alert (bar);
}

XERE A LR RF R ARG, KF THX 6T

function foo2 () : void {
bar = 0;
var bar : number;
alert (bar);

}

foo2();

TE BRI B, BATEX T —1 B3 foo2, IHHETHEEAF, RAh—1 8N
bar HIERBEN 0. MU, TEEBAPFEN, EH 17, ROTALIRSEH TR dar
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MEMLE, FERE—AT, BIMEH alert REB/RER var HIE,
RATERB T (BRT 75— eR%k ) 75 B B AR FE sR g Tl 75 Bl — ¢, T
LA foo2 @ﬁﬁ@?ﬁ'ﬂﬂ‘ﬁ%ﬁjﬂ”?%#?

function foo2(): void {
var bar : number;
bar = 0;
alert (bar) ;

}

foo2();

HNA Java BE C# WREITEEARIREARBAERIER, X2 JavaScript HifEZ
HIFEFFEZ —, 5137 ECMAScript 6 TER AR SR TREIX—&, FTLMBAIZIA T HiY

%%? let fl const,
let REF ARIFRINTEEASRBEERIGE (if, while, for %) MAREEF., &
1T AT — A R BRI R R 1et R4 THEM

function foo() : void {
if (true) {
let bar : number = 0;
bar = 1;
}
alert (bar); // error

}

bar AR 1et XBFHITHY, FILUERSTE i RBBRPHIIR. TRAS
BARTHBIPREL foo WYTRNR, FHHIEBBLE it AABEMY alert BB,
PR const FEATRE R, B Let FHA FIREMIERERN, I EAREBENRE.

function foo() : void {
if (true) {
const bar : number = 0;
bar = 1; // error
}

alert (bar); // error

}
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IRAE X — B, /BN RIFHER, BN bar TRARE if ABEZ
ShIR] CRRBEER 1et KRBT —H ), HHYZAS bar TR —MHENSHIA—
FHER, B MERREAE BRI EEHRIE.

LB A R Y
SR & AKX (IFE) B2—MEiHE, [ eREEREIE A — AR .
IFE a] LA T 85 1k 2 RfE S i B4R T B 3. 2010F -

var bar = 0; // 2RH

(function () {

var foo : number = 0; // FERREU/WERAEH
bar = 1; // EEZREAET
console.log(bar); // 1
console.log(foo); // O

DO

console.log(bar); // 1
console.log(foo); // 5%

T BB, BAVEM OFE @3 TR MNEREAEH (foo M bar ). foo ZFRIEM
T UFE shif BELRIERSAATH, SR T o L8NG —1715E

ERBHR ST E— R
FATMATLIS: UFE feig—/ A0k, LMEEGFEHEERSZ MR TR,

var bar = 0; // &RM

(function(global) {
var foo : number = 0; // FEEREERES

bar = 1; // FEZRIERAES
console.log(global.bar); // 1
console.log(foo); // O
}) (this);
console.log(bar); // 1
console.log(foo); // &R
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ii_.zk ’

EAEMEATE OFE M chis 8BER, FrLHERM2REREE this

BEVERVE W — S L824 T TIFE.7E IIFE ¥, this BAERHMEE RS EFRN global,
AT LAE b 2 RERE A A bar ZBR, AR foo &,
Ak, TIFE RFRATARIAF HE:, RERBENMRAEER, iLRIME— T+

class Counter {

private _i : number;

constructor () {
this. i = 0;

}

get () : number ({

return this._i;

}

set (val : number) : void {

this.

}

_i = val;

increment () : void {

this.

}
}

_i4+;

var counter = new Counter();

console.
counter.

console.

counter.

console.

console.

[

log(counter.get()); // 0
set (2);

log (counter.get()); // 2
increment () ;

log (counter.get()); // 3
log(counter._i); // $#&iR: '_i' AREREHE

© EELRE, TypeScript 1 JavaScript FFEEFHA FTEL () FFIREH ]

BRAVEAMNEERSY

HMEXL T —1%2A counter WK, EAIMHFRBMNAARYE i XTEBE

B get F

set Ji¥k, FRREBMRBOX MAERYE_1 B, RITEQET counter £

HISCHIFF A T set, get Fl increment RIS 2 E M IE R T/E, TERKA]
2k iR counter ZRELFIM i BYE, BEI—HR, BAIXTEHEERMAEN.
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WE K14 F EHEE TypeScript 5% ({U4mFLE X WS ), FH EHME LB
JavaScript {85, FILIEE:

var Counter = (function () {

function Counter () {
this. i = 0;

}

Counter.prototype.get = function () {
return this._i;

}i

Counter.prototype.set = function (val) {
this. i = val;

bi

Counter.prototype.increment = function () {
this. i++;

}i

return Counter;

IDNON

AR JavaScript fRRSFERER S T #PRESERETT, HAREN RHRAITX BN
5, BJE#E— counter WEEHPFHIFRITEM i BH:, WASBENUEMEE R, BN TypeScript
Aet B TR AE RN . AERNTERSESTRAAMETREMRE, i,
B £ Ai— JavaScript FFRE M FRE, FTLME A IFE SRR A S iim] —4~ 07
2, BERBNEAE T FEIE:

var Counter = (function () {
var _i : number = 0;
function Counter () {
}
Counter.prototype.get = function () {
return _i;
bi
Counter.prototype.set

]

function (val : number) {
_i = val;
bi
Counter.prototype.increment = function () {
i++;

[73]




Learning TypeScript P3hR

b2
return Counter;

IDNON

£ FHEBE T, A RCBERER TypeScript 4 ALAY JavaScript {UESRMEL, BRT i
HARE counter KB, ME—7E counter FIENMNAER,

. PIMWERSURT I A A, SR, BREUE SR (B BT
[§§$>@%ﬁﬁﬁ%&%%ﬁ(ﬁﬁﬁﬂ%%%)oﬁﬁ%&%sﬁ%ﬁ]
TRASR ML

WRBAETRATHEN AR B 1T 45 BRI B IR _1 R tE, 2RI EHAEZ
IR AR AY

var counter = new Counter();
console.log (counter.get()); // 0O
counter.set (2);
console.log(counter.get()); // 2
counter.increment () ;

console.log (counter.get()); // 3
console.log(counter. i); // undefined

E—EGRT, SEABMASHTRETIES, RSS2 HB R

PBIEH JavaScript 1R, HidfE, RERNMNREBEHHMSF (2, Bk

~ %) BYHAM TypeScript AN, MATEN LIS THRIAAE
[BYEMIUN . FATEAES 5 TURLIRA2E>] TypeScript Z1THT .

Andy Hunt fil Dave Thomas £ The Pragmatic Programmer —¥;"#H T don’t repeat
yourself ( DRY ) W], DRY &N B7EW/ D& RERNFEEESR . MEXREF — T HAEHER
PREC, JFHfR TR BIIRATESE DRY [ENAY,

EATME X— T user 2TF0R

class User {

name : string;
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age : number;

}

BAERNEZLA T user K, HERHFEE — BN getUsers MRS, ESHlT AJAX F
RK—1HP3IE.

function getUsers(cb : (users : User[]) => void) : void {
S$.ajax({
url: "/api/users",
method: "GET",
success: function(data) {

cb(data.items) ;

}y

error : function(error) {
cb(null);

EXANBFH, BAFEAT jQuery. idHk, EEHE -1
package.json XFHHA npm L% jQuery. BFEMH tsd %
% jQuery MURAUE U, ATLIFESE | AN 2 EPAEEFELX
T XL HE B

getUsers @&}%;—‘/I\%ﬁﬂzﬁi‘ﬁ, j:f‘?ﬂ_: AJAX ﬁ*ﬁﬁmﬁﬁﬁﬁ’ho EJ‘UiXﬁiﬁ]
HE:
getUsers (function(users : User([]) {
for (var i; users.length; i++){
console.log(users[i] .name) ;

}
}):

BE—T, BIOFTE-NIEILFELHERE R HREXREITH M order 5L
HIHAR user:

class Order {
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id : number;
total : number;
items : anyl[]

}
%WM&S@&59&%HS@&R¥%%ﬁﬁ,EE%**&WT—¢K“#%
URL, B#—1 orders A EARBIEREM AR user 14 :

function getOrders(cb : (orders : Order[]) => void) : void {

S$.ajax ({
url: "/api/orders",
method: "GET",
success: function(data) {
cb(data.items) ;
}e
error : function(error) {
cb(null);
}
1)
}

getOrders (function (orders : Orders([]) {
for(var i; orders.length; i++) {
console.log(orders[i] .total);
}
}):

AT AFEFARERR A XMRANRBEESR ., TREEE-MEFESHIE,
RGBT AMEHUEA SE XL, HELGURIEASEBIEEX LR, RITERE
— AR getEntities HITERI RS, EEZFHINSH.

function getEntities<T>(url : string, cb : (list : T[]) => void) : void {

S$.ajax ({
url: url,
method: "“GET",
success: function(data) {
cb(data.items) ;

e

error : function(error) {
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cb(null);
}
I3

}

FERBA G EEIN T —XMARES (<>) RRUAXZR—TEERE. WRAFESHE—
TFER T, ERA—DEE, RENE - SURFFBREEN url, BNSEEEE
KB cb, BEZ— 1 RKENSHENE—RSE

BAEBATA] LA TSR 48 AR R © M BARERL.

getEntities<User>("/api/users", function (users : Users[]) {

for(var i; users.length; i++) {
console.log(users[i] .name) ;

}

1)

getEntities<Order>("/api/orders™, function(orders : Orders[]) {

for (var i; orders.length; i++) {
console.log(orders[i].total);
}
})i

tag &R EFNARFEAEAR
RITELHE T IR F ER G BUR AR T -

var name = 'remo';
var surname = jansen;

var html = “<hl>${name} ${surname}</hl>";

HEA—MERTFHBHRAERNZATRERD T, FAEEEL SRITEIH—F

M tag B9 PR BER RTE—iE
ATLAGEH tag eREXY BAME BEAR FRF R BT 0. HRANTEBMRFAF & B R —1

tag PRENAY, XS FATREIAER T A5 4844 ,
BATHE LI —1% A htmlEscape B tag PRE. B tag pAEK, WFE tag BB
ER—MER TR

var html = htmlEscape '<hl>${name} ${surname}</hl>";
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— MR MIUR [l — N FAF R, HEZ THRSH:

o FASEENEY, EESTERFABPIHANBRISFEHRE (7 LENKF
R <h1>Fl</h1>) o
o FRHSERBERFABEPHAANER (7 LEME]FH2E name Fl surname )

HMIERE T —1 tag RELHIRE X -

tag(literals : string[], ...values : any[]) : string

?%?ﬂe, AT htmlEscape tag PRER .

function htmlEscape (literals, ...placeholders) ({
let result = ""
for (let i = 0; i < placeholders.length; i++) {

result += literals[i];

result += placeholders[i]

.replace(/&/g, '&amp;')
.replace(/"/g, '&quot;"')
.replace(/'/g, '&#39;')
.replace (/</g, '&lt;'")
.replace(/>/g, '&gt;');

}

result += literals[literals.length - 1];

return result;

}

b ) PR EGE IR AT AT B AR B AR BT A 1) HTML U BUERRS, L, By (b5
A]&fE‘O
T tag PREERKRHIEFAL R ERFRNTBIE— A 2 AR F R R A B AR

[ Qe BAMFHEAE TypeScript 1.6 AT AT, ]

TypeScript FHIF T 4RIz
PAERAE BB BT RS, LM SHRR I 5 — e FE X S 4 A — i
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WERERE
E NSO

fE TypeScript ', PRELATLAE RIS HUE A HAL A, $if%i8 4 HoAt PR pR BV =
o PRECLAT AR — 1 PREGR [, ARLEZ R BCH S ([E1A ) BGR [81 55— eR B oR
Brrhd & [B1EE HBURE R R B

var foo = function() { // [
console.log('foo');

}

function bar(cb : () => void) { // BRI
console.log('bar');
cb();

}

bar (foo); // #HiH 'bar' REHE ' foo'

A KR &

f£ TypeScript 1, FATAILAM#FH function R E Tk EEE L — 1 R¥. #ik
PRYURE function RIBAXWAEE, HHXMENESAEHIERBANE this BIERF

7E TypeScript H', this BAEFIITARMHEMIESTH —SA—HE, 247 TypeScript H
EX—RREHE, ATLUFER this #AXPNEEENESE. iERITE 617

class Person {
name : string;
constructor (name : string) {
this.name = name;
}
greet () {
alert ('Hi! My name is ${this.name}’);
}
}
var remo = new Person("Remo") ;

remo.greet(); // "Hi! My name is Remo"

HANTEX T —4 person K, HEE T —1HEN nane WARFRRBMEME. XTRA
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— AT R B — N AE greet MR, BATATLIFE BN remo KR, FHFEH
greet i, BTENTMEA this BAERFE] remo ) name B . E greet HEEMNER, this
BAEFFIE 3BT greet HEMXIR,

BAILAEEBEA chis BE/F, EAE—SGR T EESERERME. RITELD
— A IA— T

class Person {
name : string;
constructor (name : string) {
this.name = name;
}
greet () {
alert ("Hi! My name is ${this.name} ) ;
}
greetDelay(time : number) ({
setTimeout (function () {
alert ('Hi! My name is ${this.name}");
}, time):;
}
}
var remo = new Person("remo");
remo.greet(); // "Hi! My name is remo"

remo.greetDelay(1000); // "Hi! My name is "

1E greetDelay HEEH, BATELHI T —/Hl greet FEJLFHRIBIIEE, (HX XA
FEEZ—NEH tine WSE, ERRIEREEEBHA,

N TIERBMERIE L, BAIMEAT setTimeout BREAI—/EIEREE, BEX T —1R
HREET (BEEIE), this REFRSBECRENE, FEREL R XHRETH
fH4 remo WAL greetDelay FiERRHK,

REE—T, FkRBFEARAMIAESSE this BVERF . XBERE, FATATLAKENeR
BIMAFHHEL this BEE . BERH LEFIFHE function FRAFEHRIET K K%K :

class Person {
name : string;
constructor (name : string) {

this.name = name;
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}
greet () {
alert ('Hi! My name is ${this.name}’);

}
greetDelay(time : number) {

setTimeout (() => {
alert ('Hi! My name is ${this.name}’);

}, time);
}
}

var remo = new Person ("remo"):;

remo.greet(); // "Hi! My name is remo"

remo.greetDelay(1000); // "Hi! My name is remo"

W RETL RS, BATATLAMRIE this BAERIEMAR person HILHIMAR
setTimeout HJEIJHREL, WRENITPAT greetDelay J1EE, name BUSKIHIER B
No
THEAASR TypeScript HiF4 MM, M4miFHT L REAT, TypeScript JRiEas A4 M
—A this M54, BH_this. XMHIZFRHMR this FBFREFRXTE,

Person.prototype.greetDelay = function (time) {
var _this = this;
setTimeout (function () {
alert ("Hi! My name is " + _this.name);

}, time);
}:

[5] 33 3t ik

BACLFER T [EE R = B RECREMAN5RA /1 HR G TypeScript i, SR,
(B Y B s P ] BE > PR 0 = e R B R R (R R . RATTERFERS SR B — L Pt p it B
N S pll N R S CIN Bk PN DS I DI 22y 27 S o L8

[ Gl T, AT RS B RIS ]
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FATHE A handlebars 1 jQuery FE, FFLAZCiEIE npm Fl tsd ZEEXFAFEFEA]
F S RUH AR S -

///<reference path="../typings/handlebars/handlebars.d.ts" />
///<reference path="../typings/jquery/jgquery.d.ts" />

HTiEREE S, RITSRE S EEEERH|5:
type cb = (json : any) => void;
BARNMNTBEESH— view K, view BARFEELUTENE.

« BE: — DOM E#AR, & View Bl AT,

o 1R URL: £3&[F1—/ Handlebars £ URL,

e JR% URL: —/1%iR[E] JSON HHEMMLZEARS: URL,
o ERBH: BREBIMEIRS K.

XA view FIEXFELIA

class View {

private _container : string;

private _templateUrl : string;

private serviceUrl : string;

private _args : any;

constructor (config) {
this. container = config.container;
this. templateUrl = config.templateUrl;
this. serviceUrl = config.serviceUrl;
this. args = config.args;

Y S ews

TEE LT XMEAEE R BB G, BRITEEIN—1 8% _1oaddson FIFRAE T
XA EEZ RS URL . ERSEER BTG 8BRS R & UG 6 BHRE A E R S8.
RN, RS URL FERSEAE—1 jQuery AJAX i#HK:

private _loadJson(url : string, args : any, cb : cb, errorCb :
cb) {
$.ajax ({

url: url,

[82]



3 (PR

type: "GET",

dataType: "json",

data: args,

success: (json) => {
cb(json) ;

}s

error: (e) => {
errorCb(e);

}

1)
Y /..

handlebars & —RE7EN W48 HiFIHEY HTML BRI E, XL

B AT LA AT JSON ¥ a HTML, #HAEREmHS L2k

g‘.ﬂﬁ4§,@mﬁmMﬁﬁ%ﬁhMMMmmxmﬁb,ﬁfﬁﬁ
AR TF handlebars

XA SRS Tandal {5 [E R il — A AR 55 B T IR . nSRARAR

T BB Z T handlebars {5 8., Al /il http: //handlebarsjs.com/,

- =

TFEEXANITEFME—ANLF—RE, [BARRME JSON Wi N#E—> handlebars B4k :

private loadHbs(url : string, cb : cb, errorCb : cb) {
$.ajax ({
url: url,
type: "GET",
dataType: "text",
success: (hbs) => {
cb (hbs) ;
b,
error: (e) => {
erroxCb(e);
}
1)
Y /...

T HEX AR Z handlebars AR FRFRIENSE, H 22X #H handlebars %7iF
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BERFE. KULEAFT, RAEHAERRE, EEmFRIIEKBE A :

private _compileHbs (hbs : string, cb : cb, errorCb : cb) ({
try
{
var template = Handlebars.compile (hbs) ;
cb (template) ;
}
catch(e) {
errorCb(e) ;
}
| A

T T XA REH, AT HIFFHERFMEMEL JSON BIEEISHEA, HH
TEREAREIE AN, K ENTBAE—RME JSON #i HTML, 1 E—AMF+—8, EAEREHF
BRI BRI EARE

private _jsonToHtml (template : any, json : any, cb : cb, errorCb: cb) ({
try {
var html = template(json);
cb (html) ;
}
catch (e) {

errorCb (e) ;

}
VA

T HEXABREUEA_sonTortml A B HTML fERS4, K EHHA DOM JTTEH:

private _appendHtml = function (html : string, cb : cb, errorCb : cb) {
try |
if($(this. container).length === 0) {
throw new Error ("Container not found!");
}
$ (this._container) .html (html);
cb ($ (this. container));
}
catch(e) {
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errorCb (e);
}
}
//...

RARMNCEHE T —EFAEFAKRE, BE—12HN render L [ERHER
Efile render FLIEHIXEEFHPITRE, HATERMRFHITE:

1. fn#k JSON ¥

2. fnEAtR

3. HRIFHEAR

4. ¥ JSON F{bp HTML

5. ¥% HTML &A% DOM X+

B MEFEEZ AN F LS BN BEIE, F— RS 55 HAE R

public render (cb : cb, errorCb : cb) {
try
{
this._loadJson(this._serviceUrl, this._args, (json) => {
this. loadHbs (this._templateUrl, (hbs) => {
this. compileHbs (hbs, (template) => {
this. jsonToHtml (template, json, (html) => {
this._ appendHtml (html, cb):
}, errorCb);
}, errorCb);
}, errorCb);
}, errorCb);
}
catch (e) {
errorCb (e) ;
}
}

HEBLT, FEERR EIXHFARENEIRE, HyX2RBUALTRE:

o HACEEXELIER
o EAUEMELAZEY (EM. ERIF)
o iEFEALEHE MEE

(85]



Learning TypeScript tP3ZhR

promise

TEFE T ey F [mE DL R B anf] S 3 — s i ) 8Us , FRATEIRAER T ##— T promise
DA B tinfa] (i ] promise 4’5 SEHFHY 7 A0S, promise /5 i £ B A BAE R XT F AL R
— Rk, — promise —E &L FILFREZ —.

e pending: promise HIFIIRILIRE
o fulfilled: REFLIERIEBTIN promise RE.
o rejected: ARFHHMERUA promise RZ,

24—~ promise 4bF fulfilled 5§ rejected IRRE/GF, ERREFMACGEARIER T, 1EFRA]
F—F promise HYFEAIED:.
function foo () {

return new Promise((fulfill, reject) => {
try {
// do something
fulfill (value) ;

}
catch(e) {

reject (reason);

1)
}

foo() .then (function(value){ console.log(value); })

.catch (function(e) { console.log(e); });

B XERY try...catch BARERT BRI fulfill # reject —4> ]
promise. 7E Promise FR¥IN, HFAFTE try...catch ifH], FEH
. promise &7EHA R EMEHAHEBSIHA rejected RS
Q& LR T84 foo MR, EIEF—1 promise.
—A promise & I —1&A then WHEL, BEZ—RE, 1
promise # fulfilled /57, promise F4RMH T —A%Z K catch By
- JriE, BEfE promise # rejected ZJ5HM.
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BUAEFRA 14 1 2 Bl AR B, SRIE SR — 22 sh I B promise X [EI3A
MZHT—FF, 72 handlebars 1 jQuery, itIRITEBAENINE X3, XIRABFHE
oG A—PE Q MR E X

///<reference path="../typings/handlebars/handlebars.d.ts" />
///<reference path="../typings/jquery/jquery.d.ts" />
///<reference path="../typings/q/q.d.ts" />

BAVEE R MR Promise MRMARFAR, HAESFKAH
S T RIS . KRB RSN Q (v1.0.1) Y promise FE .
" LATA]A] https://github.com/kriskowal/q J R ZXTFEMN

(E7=2"

XNRHPBTFELZLM view BT ViewAsync, @ﬁﬁﬁ%ﬁéﬁ‘%ﬁ'—ﬁZﬁﬁ%*ﬁ[ﬁJ

class VieWAsync {
private container : string;
private templateUrl : string;
private _serviceUrl : string;
private _args : any;
constructor (config) {
this. container = config.container;

this. templateUrl = config.templateUrl;

this. serviceUrl = config.serviceUrl;
this. args = config.args;
}
L s
T OVEAEB, BEFEEW Async MIERBANETE, KiEH—
PRECR SRR

KA FE _1oaddsonasync FEHE —A> promise, X4~ bR HAE B 6] T+ 2
_loadJson, IRATMREMZEZRRELR T BIAKE X, BEREX T REH—1 promise Xf
SRR, HESFHPESBRIDERBMHIEHEIEH resolve B reject,

private _loadJsonAsync(url : string, args : any) {

[87]



Learning TypeScript 3ZiR

return Q.Promise (function(resolve, reject) {
$.ajax ({

url: url,

type: "GET",

dataType: "json",

data: args,

success: (json) => {
resolve (json) ;

b,

error: (e) => {
reject (e);

RAFEEES (Ea ., BERENE, /4 promise EBBAITE) XNRWE

B (_loadesAsync\ compileHbsAsync*ﬂ_appendHtmlAsync):

private loadHbsAsync(url : string) {
return Q.Promise (function (resolve, reject) {
$S.ajax ({

url: url,

type: "GET",

dataType: "text",

success: (hbs) => {
resolve (hbs) ;

}o

error: (e) => {

reject (e);

private _compileHbsAsync(hbs : string) ({
return Q.Promise (function(resolve, reject) {

try
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var template : any = Handlebars.compile (hbs);
resolve (template) ;

}

catch(e) {
reject (e);

i
}
private _jsonToHtmlAsync(template : any, json : any) {
return Q.Promise (function (resolve, reject) {
try
{
var html = template(json);
resolve (html) ;
}
catch(e) {
reject (e);
}
1)
}
private _appendHtmlAsync (html : string, container : string) {
return Q.Promise ( (resolve, reject) => {
try
{
var S$container : any = $(container);
if ($container.length === 0) ({
throw new Error ("Container not found!");
}
Scontainer.html (html) ;
resolve ($Scontainer);
}
catch(e) {

reject (e);
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renderAsync B ( ZHiMAE render ) FILARTA —EX I,

T HEXAREC 28 promise EKEGEHE, A _loadisonasync, HHLEREA
getJson, [AF] loadJsonAsync 7k, BINSEEINECHREEWRRE— promise, K,
getJson AR MRE—A promise, EFERNMHMETENEHRREIEDS E#A fulfilled 1R

N
N o

# A _loadHbsAsync iR [EIfY promise M) then Jrik, BFERKAIATLAZE promise HYAR
AAE A fulfilled FP¥¥ 1oadHbsAsync PREL IR Bl 45 R A _compileHbsAsync H,

public renderAsync() {
return Q.Promise ((resolve, reject) => {
try {
// ¥igetIsonf{H Mpromise
var getJson = this. loadJsonAsync(this._serviceUrl, this._args);

// ¥igetTemplatef{E Npromise
var getTemplate = this. loadHbsAsync(this._ templateUrl)
.then(this._ compileHbsAsync);

// IHTHRITIX M promises
Q.all([getdson, getTemplate]) .then((results) => {
var json = results[0];

var template = results[1l];

this. jsonToHtmlAsync(template, json)
.then ((html : string) => {
return this. appendHtmlAsync (html, this. container);
1)
.then(($container : any) => { resolve($container); });
1)
}
catch (error) {
reject (error) ;
}
1)
}

—HEXT getIson Ml getTemplate R ('EfIMEERZE promise ), FKATEEWLL
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A Q AR a11 jf%E;?f?fﬂf? getJson i getTemplate,
Q By all HE3EZ—1 promise B M—EIEERNSE . —BHAFH promise &
#B fulfilled, [BIVHREURSBIRA, HHAR results KBASHEA fulfilled [EFHF,
EXMEHBE THEARFTE promise fulfilled 2 /5 HI1{E.
TE Q M9 a1l JENES, HATHERIINEIFH JSON Fdwik i it S %0 M
_jsonToHtmlAsync, /g then FEHH appendHtmlasync 3t resolve iX> promise,
WEZX A F, FTLLKIL, A promise AJLATE render J7ik i B 4F A= B ST IR FR
TEERAT LML T 4 MOREIZERIS R AR #E
o FHIT: FHESHESIHITIIT. EFFHIRITES T getason Fl getTemplate
AT a11 Fks
o BT —HUEFHLT, HI—MEFRREASESSE— TS
o BER: —HESBT, B MESSHERER T MES . XALRELES
Eﬁﬁ%ﬁ#ﬁﬁ%oﬁtﬁﬁﬂ¥¢,ﬂUEﬂ,}m&m%wmmmMW%E
B‘J%%ﬁ%/\§u_compileHbsAsync promise ':Pﬁﬁﬁ Tﬁﬁ/)ﬁﬁ?ﬁ%ﬂ 5
o BE: XBFIHT. BTMBHGRMMERAEGENR. HlFHH render TIEMEH
TIRGRI SRR o
o RN AR
URTE TypeScript FRFH— R, TATTLUEE—BXANREFFIHETT, HEEEBIT
5E R BT HALA S ERANREIZ AT . ARTIT, — o ) BRI TT BE e 7E BR BT B R Pl X A R
BOE S — kR, HEMEWRE EWE T, WEA LR EFE R hiEeT,
fE TypeScript F1 ES6 H B SCHLIXNIIRE. X P AL R BBAR N £ % 5 o
— AR T —MEMITF] A A X R T RS, TR next ()
BB B AR
ﬂuﬁﬁﬁ function REBEFFHRE —~TES (* )%X—ﬁ*iﬁiﬁ‘%ﬁ@%iﬁ%ﬁo yield
REEF R PR S R B PAT IR Bl —ME. IEBRADRE—M17
function *foo () {
yield 1;
yield 2;

yield 3;
yield 4;
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return 5;

var bar = new foo();

bar.next(); // Object {value: 1, done: false}
bar.next(); // Object {value: 2, done: false}
bar.next(); // Object {value: 3, done: false}

bar.next(); // Object {value: 4, done: false}

bar.next(); // Object {value:
bar.next (); // Object { done: true }

WATAE R, XEARHE 5 NPT B next () KIBE, REESPITRIH—
A yield ME, HHERREE 1 3FHEILETT, HE next O FRRBRM. ATUES,
FATBAET] AR 1L RBEIPRAT T o ATRMB T I B FiX R S — D EBRIGER T A 2 2 B0k
W

function* foo () {

g s W N

, done: true}

var i1 = 1;
while (true) {

yield i++;

var bar = new fool();

bar.next(); // Object {value: 1, done: false}
bar.next(); // Object {value: 2, done: false}
bar.next(); // Object {value: 3, done: false}
bar.next(); // Object {value: 4, done: false}
bar.next(); // Object {value: 5, done: false}
bar.next(); // Object {value: 6, done: false}
bar.next(); // Object {value: 7, done: false}

/...

HRass T BRI WS SR aerE, RBERIERLF R LR
18 VE FIAE AR next () T IEBLABIMEIX — 5,
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B4% FH#——async 1 await

FF F R RN RIRA TypeScript HIAFE, —NF20 MR R P BAET A
B, TFEZETTLMEH avait REFERFEERWBRMASHERFRPAT,

YR HARE ES6 Bt, RARECKESH promise LB, 4iFkHIRE ES5 F1 ES3 A
2:{difH promise AYFEARALEL,

5§ promise M, R A RIS ERSBRFAEE, EHEARLEA
promise A LAIAEIFN [ 25 AL [FIFEAIROR «

var p: Promise<number> = /* ... */;
async function fn(): Promise<number> {
var i1 = await p;

return 1 + 1i;

}

T AR B R R AT T —A~ 42 A p B9 promise, X~ promise FFEEFH T,
EERYIE, BREIASHEMEE, HARNMEBE—TEN 00 WFPRETEFE. TUE
2, fn REATTHA —1 async KRBT, XHSXTHRIFREIX R — 7P K.

TERRENER, await REFHAREEREIIT, B2 p # fulfilled, ATLIEH], X4
B A SO E R

[ @ async Ml await FEEHIHY TypeScript H1E 2 i, ]

INGS

AEF, WATERAMZFES T AR %, T/ T [EJE . promise 14 BRI, IF
R T TypeScript 72 HIBE
EF—Fh, BATESF B A2, 30 FME M TypeScript H B T ) X 52 1) G

B
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TypeScript FRITE [E1 3] R 4a 12

fE E—Fd, RATME T RBOMN— e R PR KA. EX—FF, KMN2FH
ERETEAR S S R HOX R T & R AL P A R . AT AP IR, B AE L
TILAERL:

e SOLID JEN|

« %K

o XKEX. BAMYAE
. RA

o JHEIZE

o JHRILH

« O

FESE IRy, AT T AR fal 75 A 68 A iy 44 25 B RS DAL -

o fAAZSIE (AR )

o HNERBIR

o  FEIHUE X

e CommonJS F&HR

« ES6 fiitk

o Browserify Flil FI#EHE X
o RIS
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SOLID &

RS RS, FRERFFERAIEANEBFESRERE, EIBEXNES
o, TRFRAE A T TR &, JF BB A e Rt .

LR R ERAEERAES TR FEAMPZR . AT4ed i TR,
B T SRS AR RN R TFES .

& EH XA T — R MR LR O S B =UE S iR 28 mE H
P, BHAPRITERE R HE A YT AR, AT RGN 5L i b X L
16/, — PRI P IE S Al R T, XL ARK BN & & 2 £ 4423535 (OO0P ),

BEE AR BOHERS , FFR AN TSR B — L% WA OOP RT&EMIsEIR, R4S
T 584 OOP & HH T EREFRIMEN, LAMEE 25 5 i s rT 4 Fnml T R R 4 .
X 5 MENEEE SOLID JFN|, SOLID 2 Michael Feathers £ M—HE FHES, B4
FE FEMEN,

o H—EAREN (SRP) : RUIEKMAM (R¥L. K. BIR) UHLETHR—HIE
% (RER—mIE) .

o F/HAEM (OCP) : RIIHKMBITAT LA ZIEIES] (D) TREMAR (BF
PR , ERBRFHRRELIERCHENR AR (MEHBEREN) .

o BR¥EHREN (LSP): RUIRBYRKMER—MED, BFEEE—EEATL
BOHA SR B BTG , AR EHABI M TAER PR R —HE1T

o HORBEW (ISP) : RUIFANINZRALEAEF KRN (CRMemEn ) o
/N E BRI D (RREZF PImiED ) , XEE M AF RO ENTRER
O,

o fkEREEM (DIP) : RF—ATENIZEMRE TR (D) MAR—E
Bl (K) MBS,

AT, SBEDAENEXLFENHE TypeScript AR ILEANTHBRFRKA#S) T4
FRY R,

LY 2
N

RO ZE LK T TypeScript 2 (Classes ) HIFERL, EZHIMNENHFELHEHIL—
st ABAIEIRATIRBER]FRE — F X TR O0OP MIBEE . M — R spAYK
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PinGE

class Person {
public name : string;
public surname : string;

public email : string;

constructor (name : string, surname :

this.email = email;
this.name = name;
this.surname = surname;
}
greet () {
alert ("Hi!");
}
}
var me : Person = new Person("Remo",

"remo.jansen@wolksoftware.com") ;

BATAREHAR AR EEFE L, — N EBLAF . BERTEHR, s+
RAHN person, HE=ZNEME (name. surname fl email ) MBI HE: (constructor
Ml greet )o KRR T FRMBRI R FE, FIEEE FRBEEXNRMITH.

constructor B—MFKRM A, TEA new XKEFAIE—MNEMLH (SEMITER)
IR EG AR, BITEHAT —1EER ne, Fﬁﬂéﬁﬁ Person LA, new %ﬁ?ﬁfﬁT

string, email :

"Jansen",

Person 335'4] constructor fﬂiﬁ@—/l\%ﬂjﬂ Person E}‘]Xﬂ‘%o

—NRFEEMEE—IRTEN (SRP), 7 FHARIET, person RAFTEMAK

FEEMAT R, BUTE, AT —EBIE enail KB4 .

class Person {
public name : string;
public surname : string;

public email : string;

constructor (name : string, surname :

this.surname = surname;
this.name = name;
if (this.validateEmail (email)) ({

this.email = email;

string, email :

string) {

string)

{
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else {
throw new Error ("Invalid email!");

}

}

validateEmail () {
var re = /\S+@\S+\.\S+/;
return re.test(this.email);

}
greet () {
alert ("Hi! I'm " + this.name + ". You can reach me at " + this.email);

}

H—PEAEE SRP, HE T KREMFNE (FAKRZREME) ST KSHEHE (HEK
ZH), WITHRXFIITRHA cod X5, XBH Person FREE—1 cod XI5, FHAEKA]
Bahn T —AF1 person FEMATHFHTCRELA validateEmail Fik,

R — N BB B REAR R — R —F 5, TEREFE X ER—F EWMPE,
WRFATE— B AT FIERE, AT AR E4F R i o ko

Al LLE S A B — Email 2KHEHM person 2K, T E-mail WikFH4EHN person HKAI—
R,

class Email {
public email : string;
constructor (email : string) {
if(this.validateEmail (email)) {
this.email = email;
}
else {

throw new Error ("Invalid email!"):;

}
validateEmail (email : string) {
var re = /\S+@\S+\.\S+/;

return re.test (email);
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MAERNTE T— Email 2, A[IHEEHE E-mail FI{CASM person EHBER, REE
B oemail BYE, #F string BN Email R

class Person {
public name : string;
public surname : string;
public email : Email;
constructor (name : string, surname : string, email : Email) {
this.email = email;
this.name = name;
this.surname = surname;
}
greet () {
alert ("Hi!");
}
}

FREN LM RE R —IRTE, ATLUERITER G HE H— A TR . anfa
Y RAGHE, BRI LLETHRE Pperson Ml Email KM FEKBGHENT. Fln, X4
i Email KA, BATAFTEREIRI)HF validateEmail FERTELE, IBAX N ELE
Email SMEEERATT LAY, XM, Enail KBRS R,

LRNTHRFA— DX R TR EHRET, TR EXNROBIEMIT R, %
HWPFRAE BEER. N, Email EARFHEANEM E-mail TIATEEX G E-mail RiIE, KA
XREELH T XL HE AT LSSV B RF ( private Bi# public ), ¥ Email
X EIrA R EMR BT AR RS -

class Email {
private email : string;
constructor (email : string) {
if(this.validateEmail (email)) {
this.email = email;

}

else {
throw new Error ("Invalid email!");
}
}
private validateEmail (email : string) {
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var re = /\S+@\S+\.\S+/;
return re.test (email);
}
get () :string {
return this.email;
}
}

SR AT L B4R Bmail RMATEZH BB BIRAE

var email = new Email ("remo.jansen@wolksoftware.com") ;

#0O

{if Fl JavaScript JF & KA Web L RIBHE , FATEM M DIERE 3 O (Interfaces ).
EA1ELF S| T #E SOLID JE N AT LAHE B S ARAS IR &, AT 746 K2 B 45 HE i AR
W, [BRABET, R JavaScript i E#EE SOLID 5|, RERAFNBIEARED
FAVAOGE TS 4% SOLID JEW M E mX R, FizHZ, TypeScript AFKAT
RO T B ORRE

G M X R ST, — DRIy RA -2, el — I sRE g0,
—MEOM LR AR EMEDEEREY RS — RO, EHEARST O0OP i
O BE L

@G HAEZT P, KiE interface 2FHA LT L —NMRELSKIEMTIE
KRR EBHELELTAITANMREELER,

LI MEOATUBHEERLSE T —Hihil. ORI, HRINEEE (LH
B B, DOESFERIN, #O0XMNETEMBENES, RITUILHENT.

BT REAEAEFIREZEO MR,

f£ TypeScript H, HEOFHAR™HET LHREIME L, 7 TypeScript PEEHM
J=UNGF

o HEOMTLIY RHAtIE O SRER.
o RDOATLUE SCBHEFATHTA REITH.
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XEK. BREMASE

TER X RS, KGEZEATLUA LR, IRINEF - TREEZE K =F
ARKER

REX

ABLH R R EEN X RA ML A E, JFHEAEMNERRPNRZEM KR, &
IFRZ A %3 (Association ), iEHATEHE—TF BIME¥AEMGIT . ZANFEATUS I
ARBRKFR, —MEEWATLLS 28I KBER, EMITEA A CrEaRl (FRa
LA ST st BRI Do BT LA GBI TR0, AR A4, HAENTE TR
A BRAEATZ I

Teacher Student
+ students: Studentf] + teachers: Teacher]]
+ teach(): void + learn(): void

RE

BTGB LA M A AR, HREMNEBXRR, HFHEFNRAEMNE FHAXT R
KERRAEA (Aggregation ), iLFRNTE— T FHLSFHLHR MBI F. —RATHAHFHLEM
ALUET—&FI, HRBN—EFVUEIETHET, RITEENEIEEF R, (HEibIf
AFHEMER, FEAETRAREITUAN. FFUEREGERZY, BMFERANBXER, HXIZR
[BI4K SR b ST A A i SR B

CeliPhone CeliBattery
+ battery: CellBaterry + remainingEnergy: int
+ ring(number : int): void + charge(): void

HE

#84- ( Composition ) ZFEAPLLEA ML AEMEL, AT BMER G 75T St u #hBR A
XFTRERIR R
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RNTE—T HESERNHF. —NREAUEZNER, HFE—-NERAALR
FTEA R, RBEAIMER TR, 5628 A SR,
A A IR XT RIRT R (BB SR ) MR IESE e,

Question Answer

+ title: string + question: Question

ARRIGEMARE . RELRABGR A ERNIE. FEX—HFENFENERS
MHERKIKETH, XEWREENRE TREKFFFRFEL

2 A

[ RWEREERNEANEZ —, BEITUY REAHNE, XNIEEPIR N 4K
(Inheritance ). ‘ESRFEATAIE—1I (7)), NEARIZE (506) EHRFTARIRERM
Jrk, TERALUAELEPEAMBENIE. BIF LA person, BATRHEH
Person ?@'ﬂfﬂi] Teacher %3&&93&3@

class Person ({
public name : string;
public surname : string:;

public email : Email;
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constructor (name : string, surname : string, email : Email) {
this.name = name;
this.surname = surname;
this.email = email;

}

greet () {

alert ("Hi!");

.

Gl BARI AR BRI

—BAH TN, BITATLUMFEARET extends VRE T . 7EET R,
ENEFmH— Y BZAELE XL T K person M) Teacher F, XBWFE Teacher KL
Yk7K Person KEH A M FEME

class Teacher extends Person {
teach () {

alert ("Welcome to class!");

}

HE,BNTEM Teacher B T —NHH teach Fk MR AU person il Teacher
HER, 2B EITESIERERNBEM AR, BRT Teacher KEHFH) teach ik, XA
J7#k RTE Teacher RSB HAE

var teacher = new Teacher ("remo", "jansen", new

Email ("remo.jansen@wolksoftware.com"));
var me = new Person("remo", "jansen", new
Email ("remo.jansen@wolksoftware.com"));

me.greet () ;
teacher.greet () ;
me.teach(); // §%iR: 'Person' NEFE'teach' B

teacher.teach();
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A BT FRATA T RAR R P R T E R IRE B, T LME R BT super IAFIX
MNHE. BT, ROTHFERIN— RS2 ITE B I BT Teacher 2EHH
RPN B o FA AT ATEF 2S00 eR B E A super AT T ISR 1
AL, WATLAEY JREA iR super KT, HI greet Jrik. TEMFRXARIA
B, R AP O A IR LB R SRR ARE T 2 £ 5

class Teacher extends Person ({
public subjects : stringl[];

constructor (name : string, surname : string, email : Email, subjects:

string[]) {

super (name, surname, email);

this.subjects = subjects;

}
greet () |
super.greet () ;
alert ("I teach " + this.subjects);

}
teach ()
alert ("Welcome to Maths class!");

}

var teacher = new Teacher ("remo", "jansen", new

Email ("remo.jansen@wolksoftware.com"), ["math", "physics"]):;
Al LTS B — N R R — N E 24K T RIS, £ TR B, RITH
?ﬂrﬁﬁ—/l\ SchoolPrincipal ?@é{iﬁ)ﬂ Person %#%ﬁﬁﬂeﬂ’ﬂ Teacher %Eo

class SchoolPrincipal extends Teacher {

manageTeachers () {
alert ("We need to help students to get better results!");

}
YA — schoolPrincipal ZERYSEFIMT , FAT PR AT LITIIRIE RIS I BTA J7 AR
T ( schoolPrincipal, Teacher fll Person ):

var principal = new SchoolPrincipal ("remo", "Jjansen", new
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Email ("remo.jansen@wolksoftware.com"), ["math", "physics"]):;
principal.greet();
principal.teach();

principal.manageTeachers () ;

B2, NMEFALTZERNMR, —Mi TRER EREERFITE . WiAAL4ER,
FERFRRE LIERER, ARME, TERHEREIIZM M AMRE (DIT) HHE,
HEA A BRI ANE S HAT

HAINLZH R AR DR O E 2 M RE BN R SRR . BHZARIIE DIT & 0 £
4 ZME, FAKT 4 BRAHREEEMIFEIME I,

A=y
AnHE, BATSNAEBH— D RENEARRDREANE (GRS oK) BFE—
355078

WBNMTE T, EXMITF, EOASAITEMAECHES, B %R X L)y
ML, TRRRHE R IE PTEG AR L.

class Animal {
eat () {
VA
}
}

HEAIMFEB— animal KIHR, ERE—A eat ik, BE, AUPTHHRIR:

class Mammal extends Animal {
breathe () {
M owws
}
}

class WingedAnimal extends Animal {
fly (O {
11 wws
}
}
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RAICELHEA THAEHE, 2030 wingedanimal ( KAT0%) ) Al Mammal ( FFLBIH ),
XPEERYE A H Animal 2K,

MERCRMERL T, RIOTEEKRE LI —N2H Bat (WlF) 892, SRIEDLRIHZTL
ﬁ]%l%%?ﬁ‘ﬁ]%—ﬁU@g/l\E%%%Mamal ?@1?%7? WingedAnimal 2 Bat %%@5&
IFER S, AT, HFATLE X AMEIatE, B2 — iR .

/7 FER: FRARRMAR A

class Bat extends WingedAnimal, Mammal ({

i S
}

HBUX AR Z A TypeScript AXFFEHYPR, XBEWE—MRAGBYURE—T
%, B C# B TypeScript XFRHMIRFIRH BBTE RENIFZSEYPWR, —HEXNHF
P IR PP B S 2

TE—BE T, —PDERIGRERSEIONEAR, WTFEFR. XMERERELK
F ] BE R BERNTIB R YRR 4E B P AR R

Animal
+ eat(): void
Extends Extends
Mammal WingedAnimal
+ breathe(): void _ + fly(): void -
v\ /\/
Exterxis Extends
Bat
+ eat(): void
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BRANFA T8 P RAFE T 4R R E3rp— NSRRI, A& B 3R]

var bat = new Bat();
bat.fly();
bat.eat();
bat.breathe();

AR BAE S A Bat AP ERAEAE U LR, R — N ACR I T
VR RAER S E AR U . 2438 i— move /¥ % Mammal 26l wingedAnimal
K FIHKETE Bat KHFH ERAER, RIMMSBEN— B SGRAMRER.

BAERANVAGE T ZHEUEAT 2 2FBOSENGER:, FTLUREANTZIA T RE (Mixin )
. BERZEYHRNWBHN, HEXNINEEA LR .

1EFATIE R Bat KMBIFRBRIES ML

class Mammal {
breathe() : string {
return "I'm alive!";
}
}

class WingedAnimal ({
fly() : string{
return "I can fly!";
}
}

[ Gl WARAE AR B HRE, ]

XKL IR R B E BT REKEZE0. BITA 1y M
breathe LI T —L86248, XA LIS —Lof b # BIR A TEMX N, B8, &
HHEE, ﬂﬂ:@éﬁ%ﬁﬁifﬁ Animal T :

class Bat implements Mammal, WingedAnimal {
breathe : () => string;
fly : () => string;

}
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Bat RN T —SEBE ARV, FAVER 7R REF inplements (5 extends K )
KW Bat LITA Mammal Hl wingedanimal FPFFEWRITIRE, BHN T A Bat K&
SRR B4

FATFZA T T A R B B B o AGE R TR & RCR

function applyMixins (derivedCtor: any, baseCtors: anyl[]) {
baseCtors.forEach (baseCtor => {
Object.getOwnPropertyNames (baseCtor.prototype) . forEach (name =>

if (name !== 'constructor') {

derivedCtor.prototype[name] = baseCtor.prototype[name];

}
P
1)
}

, EHEEARER—- N AEEE AR, TR AL LR
& iR, 4% TypeScript I 77 Tt

XA BREEERTE KK B (653 vasectors T ), R, HENTHLH
B2 FHEP (derivedctor )s

HBEEEBRF A XA R, AR MR P XA E .

applyMixins (Bat, [Mammal, WingedAnimall]);

FEf5 72 (Bat ) 2 BRI (WingedAnimal Al Mammal ) FIFTA @ MHERMISEHL,

var bat = new Bat():;
bat.breathe(); // I'm alive!
bat.fly(); // I can fly!

HATEAZI K ulid, EHRGH —LERRE . H—DRE R R RBTEL AR L gkk—
ik, BUIAETT AR R ATEAE N R S AIER Animal MERT . 18R
iR, WERPANBEZHREE T RZBTE, IR RSREA applyMixins FikH
M basectors $H P RJE— I HIZTT I FRANTIAERE — 1 2B T X PABRHIH 617
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class Animal {
eat() : string {

return "Delicious!";

}

SRJG B Mammal 1 Wingedanimal 38, XIKFE{TL4E7K animal 2K

class Mammal extends Animal {
breathe() : string {
return "I'm alive!";
}
move() : string {
return "I can move like a mammal!";

class WingedAnimal extends Animal

fly() : string{
return "I can fly!";

}
move() : string {
return "I can move like a bird!";
}
FEE AT B Bat JfHAT A A Batl, XNELLH Mammal Al WingedAnimal 2.

class Batl implements Mammal, WingedAnimal {

eat : () => string;
breathe : () => string:;
fly : () => string;
move : () => string;

}
KIMELWERITFEH applyMixins BB T, &, ERIMEANEAE, Mamnal 7F
WingedAnimalﬁﬁﬁﬁ:

applyMixins (Batl, [Mammal, WingedAnimall);
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BAEF] LI —A Bat1 BSEH], RETIEER], B THE—RE, eat FEIHFBEAMN
Animal %L%%T%

var batl = new Bat();

batl.eat(); /] BER: ARE—ARE
F A SRR R ARG IE B s 4k 7K
batl.breathe(); // I'm alive!
batl.fly(): // I can fly!"

BRT move ik, T _&IRH, RAERE—ME% applyMixins B HHIR AL
BgdkR, FEXMEFH, move MLIREMAH wingedAnimal ZKHY:

batl.move () ; // I can move like a bird
HTHEX—S, BATEBE— TV applyMixins HIBMEEE LI 2 5 HIZE

class Bat2 implements WingedAnimal, Mammal {

eat : () => string;
breathe : () => string;
fly : () => string;
move : () => string;

}
FE, RINZATRAERAEY wingedanimal BTE Mammal B HEIAY :

applyMixins (Bat2, [WingedAnimal, Mammal]) ;
var bat2 = new Bat2();
bat2.eat () ; // Error: not a function

bat2.breathe(); // I'm alive!

bat2.fly(); // I can fly!

bat2.move () // I can move like a mammal
e s (| I
SERIE

£ E—F, BRNER T ERMEREA RS, BAERE—T M RER%,
MR R B —HF, TORICRES R BIRNTBRERNG, iERITFE 6T
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class User {
public name : string;

public password : string;

Gl ERA ARSI,

KIEZFEHT —1 user £, EEFTHANEY: name il password, AR —
AN EFEREVH NotGenericUserRepository 2 X ld B M E REFEXZ —1 URL 3f
HABE 14K getasync Mk, getAsync Fikild AJAX #HRK—AH P SIERHIFHETE

—A~ JSON {4+,

class NotGenericUserRepository {
private _url : string;
constructor (url : string) {

this. url = url;

public getAsync() {
return Q.Promise((resolve : (users : User[]) => void, reject) => {
$S.ajax ({
url: this. url,
type: "GET",
dataType: "json",
success: (data) => {
var users = <User[]>data.items;
resolve (users) ;
},
error: (e) => {

reject (e);

—HAEB T NotGenericUserRepository, BATHE AT LABIE E #IEHIFH R getasync
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Jitki:

var notGenericUserRepository = new NotGenericUserRepository("./demos/
shared/users.json");
notGenericUserRepository.getAsync ()

.then (function (users : User[]) {

console.log('notGenericUserRepository => ', users);
}):

WRAETEFR AR T vser HHMERILFINIIR, RINBLELZEREA
B, Bg—T, RIMNEFEFR-NSWUHEXEIIR, 2EE—IEH a1k BEFFI—1
JLFE AR

class Talk {
public title : string;
public description : string;
public language : string;
public url : string;

public year : string;

class NotGenericTalkRepository {
private _url : string;
constructor (url : string) {
this. url = url;
}
public getAsync() {
return Q.Promise((resolve : (talks : Talk[]) => void, reject) => {
$.ajax ({
url: this. url,
type: "GET",
dataType: "json",
success: (data) => {
var users talks = <Talk[]>data.items;
resolve (userstalks);
b
error: (e) => {

reject (e) ;
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IRSEFIFPE BRI, RITESSETERNL, THREEEIA any FREGX
ANFNE, ERXBEHTERAET TypeScript 1E4wiFarPRAHIEBGE KRS . FHHITT
AR —EEE:

class GenericRepository<T> {
private _url : string;
constructor (url : string) {
this. url = url;
}
public getAsync () {
return Q.Promise((resolve : (entities : T[]) => void, reject) => {
S$.ajax ({
url: this. url,
type: "GET",
dataType: "json",
success: (data) => {
var list = <T[]>data.items;
resolve (list);
}
error: (e) => {

reject (e);

iiggftﬁgﬁﬁj7ﬁigﬂﬁlﬁb£§ NotGenericUserRepository §Eéé*ﬁﬁﬂo %Eﬁ]igﬁﬁj’ﬁiﬁk
1) user Ml Talk A, FFER! r BUNE . BIER LMEA—TRBEIFEATEREZ A UUE
BELZrsEH).

var userRepository = new GenericRepository<User>("./demos/shared/
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users.json");
userRepository.getAsync()
.then((users : User[]) => {
console.log('userRepository => ', users);

}):

var talkRepository = new GenericRepository<Talk>("./demos/shared/
talks.json");
talkRepository.getAsync()
.then((talks : Talk[]) => {
console.log('talkRepository => ', talks);

}):

SERIZR

AiHE, RATTRESTREARERRE, in b —3oplFHhefaiid, a1
BITER: FREREIN—L AR IHIEE T AJAX R BIMEEEIH B R A ERIEABUERML,
— AT HIAR DR T SORAE T RIS R A typeof BRAEFPRIIES IR T H92RAY

I was
success: (data) => {
var list : T[]:;
var items <T[]>data.items;
for(var i = 0; i < items.length; i++){

if(items[i] instanceof User) {
// validate user

}

if(items[i] instanceof Talk) {
// validate talk

}

resolve (list);
}
VA

[ BRAT T I — BT A RE B, SUFUEH GenericRepository KIHEINEST
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H@&ifﬁo ?ﬁ{”K%’{%‘ﬁﬁE&ﬁﬂﬂ/\?“ GenericRepository ;é':P, Iﬁﬁ~’|‘?ﬁ]ﬂ%’é$ﬁj-ﬁl
EERIRER,

— A ELF IR T BRI A L BHEI— isvalid J7¥k, EFELBIRIEE DI
A fgaR ] true:

{d was
success: (data) => {
var list : TI[];

var items = <T[]>data.items;

for(var 1 = 0; i < items.length; i++) {
if(items[i] .isValid()) { // error
I § A

}
}
resolve (list);
}
£l sas

B R NEME SOLID JRN A FF /PRI, FATRTLAZE GenericRepository
IEH TAEMEO T — L6 (XY R ), BRATESIMERAE (MNEA
e E ] ), IXFPSEEL R ME— A LR, HNSFE GenericRepository S22k i FHSEHIH
isvalid 77k, HATBE|—MHRIFRHIR,

BB ERER AR GenericRepository H5EERBMELAE—REA,
EARRIAEREBEA isvalid Tk, FBHR, XA LLESEEIARZ S ER,
JERIAR AR AVHE RS E R © KR, RITEFA—ERIAR, XHEMTER
FHELIT validatableInterface O REEIN LIH T XN LEI .

IERATAFE B — N E O TR

interface ValidatableInterface {
isvValid() : boolean;
}

[ &7{ ARG A ZERE B R ]
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B FRFATAT LIS A O FERXAM T, RATa4%

class User implements ValidatableInterface {

public name string;
public password string;
public isValid()

// user validation...

: boolean {

return true;

class Talk implements ValidatableInterface {

public title string;

public description string;

public language string;

public url string;

public year string;
public isValid()
// talk validation.

return true;

: boolean {

RE, MNFEHA—-NTEEGCEIFEAEM EERHAR,

ValidatableInterface HIZERIA] LIVENTERISHL 1!

\i P isvalid ﬁ{f :

FERAELAT

/u‘\

class GenericRepositoryWithConstraint<T extends ValidatableInterface> {

private url string;

constructor (url string) {
this.
}

public getAsync () {

_url = url;

return Q.Promise ((resolve (talks T[]1)
S.ajax ({
this.

"GET" ,

url: url,

type:

dataType: "json",

=> void,

reject) => {
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success: (data) => {
var items = <T[]>data.items;
for(var 1 = 0; i < items.length; i++) {
if(items[i].isValid()) {

list.push(items[i]);

}

resolve (list);

},
error: (e) => {

reject (e);

BRI RORH R , 7E L BIROMIT A AT LA extends X7
iR implements JHF 5 AT, AP AR
XHER TypeScript U BRI HIELH TAEH R,

HATTU R BERERZ R

var userRepository = new
GenericRepositoryWithConstraint<User>("./users.json");

userRepository.getAsync ()
.then (function(users : User[]) {
console.log (users) ;
}):

var talkRepository = new
GenericRepositoryWithConstraint<Talk>("./talks.json");

talkRepository.getAsync ()
.then (function(talks : Talk[]) {
console.log(talks);
by
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WR 22— N A LI validatableInterface HIZAERNTERIZE 7, ML)
— M RIEEIR

SERARPERSERE

LA PTE R AR IR, BATHRREREE—FRE, HRE—T, F - MURXFEHY
R, ERAFEAZEH T AT EROER.

interface IMyInterface {
doSomething () ;

bi

interface IMySecondInterface {
doSomethingElse () ;

Vi

ATRESARBNGT XA LT RIZR:

class Example<T extends IMyInterface, IMySecondInterface> {
private genericProperty : T;
useT () |
this.genericProperty.doSomething() ;
this.genericProperty.doSomethingElse (); // 45i%

}

SR, X BABS M — DR R . TATTA BB SRV SR B (346 8 N8R,
fﬁ%ﬁﬁ, ﬂu@ﬁ’{% IMyInterface, IMySecondInterface %/}Eﬁi~4‘ﬁ?§ﬂ§l€fﬁ@eﬁ/ﬁ
R

interface IChildInterface extends IMyInterface, IMySecondInterface {

}

IMyInterface M IMySecondInterface MM ZEA BB E O, WA B #H L
IChildInterface ¥MMACIED, FLUMEA 1childInterface & XTEEIZR:

class Example<T extends IChildInterface> {
private genericProperty : T;
useT () |
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this.genericProperty.doSomething() ;
this.genericProperty.doSomethingElse();
}
}

JEBIhAY new BME

BLES AR BB M S, RITFTEAIEAE » FAWERE. XEWRER]
TERTHEXHA type: { new(): T; VN type: T:
function factoryNotWorking<T>(): T {

return new T(); // TARRIER T, HiFHFR

}
function factory<T>(): T {

var type: { new(): T ;};
return new type();

}

var myClass: MyClass = factory<MyClass>();

#1E SOLID J&n

MIBATZ AR B, R HIE SOLID BN, N EHEmMMIIgEZ—, M2
224% SOLID JE I BaTHE & fTiE Lk,
BIIE&iheda—mFREN, BE, F—THER=NEMALH,

BEREREN

HERHEBRFEN (LSP) Frk A £ 2SRt A X Zaem, iERITEL—1T
Bl F AT HAE

EATHEFAH— BN Persistanceservice M, BRIEARN —SXT RIFAMLTIHE
FifEfEh . RSB T EAED IR

interface PersistanceServicelInterface {

save (entity : any) : number;

}
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ﬁﬂ]){%i{?gw PersistanceServiceInterface [G3LHLE, ﬁﬁﬁ cookie ﬂfy\]ﬁ%ﬂﬁi
B A I

class CookiePersitanceService implements PersistanceServicelInterface{
save (entity : any) : number {
var id = Math.floor ((Math.random() * 100) + 1);
// CookieffAfLiZH. ..

return id;

ATk 5 % B — 4~ % N FavouritesController I, B H — 1T H T

PersistanceServiceInterface H‘Jﬁifﬁ 2

class FavouritesController {
private persistanceService : PersistanceServicelnterface;
constructor (persistanceService : PersistanceServiceInterface) {
this. persistanceService = persistanceService;
}
public saveAsFavourite (articleId : number) ({

return this. persistanceService.save(articleld);

%Eﬂl«!lﬁﬁﬁ*@lﬁ@ﬁﬁfA CookiePersitanceService H’Jifﬂﬂéﬁ']@—“/l\

FavouritesController E‘J;Q@Jc

var favController = new FavouritesController (new

CookiePersitanceService()):;

LSP AVPEAREIE SR LE, REXNLHER TR AN B, B
BATREARH cookie YENFEAEAN R, M HTMLS A#ifFEBUCE, aTLAEBH—N8
AYSCHL

class LocalStoragePersitanceService implements
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PersistanceServiceInterface{
save (entity : any) : number ({
var id = Math.floor ((Math.random() * 100) + 1);
/! BHAREFAMER . . .

return id;
}
}

BATTLAEATEXS FavouritesController FHIZRMUEMMEHRMEIL T A ER .

var favController = new FavouritesController (new

LocalStoragePersitanceService());

EORSER

B TR B P88 25 B N AR £ (R R U] B AR SR E RIS B o XA B e 4
FRYER A4 4o (APL), £ L— 1 FIF9, #OR persistanceServiceInterface, T
%&iLocalStoragePersitanceServiceIﬁ]CookiePersitanceSerVice§§§ZEEOii’hf&[]ﬂl
# FavouritesController FEJH%, BIMHIKNTHIX IR PersistanceServiceInterface
API B9 P i

#o & RN (ISP) REEME P i ARGRGURE T ERA SRR S, AT HE
& ISP, FAFTEILME, R HAFNFE APL B, FHEMIFER FmED, B
R RmerED . iEBRINFE 16T,

WMRBIT—4> APL, #=RIEWRHrAREM (1%, BEtl. B, . 175%), T
R NEMAMED, B LEERERT s T4

interface VehicleInterface {

getSpeed () : number;
getVehicleType: string;
isTaxPayed () : boolean;
isLightsOn() : boolean;
isLightsOff () : boolean;
startEngine () : void;
acelerate() : number;
stopEngine () : void;
startRadio () : void;
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playCd : void;
stopRadio () : void;

g(%_g SR e M B R

ﬂﬂ%g/l\géﬁ—/l\%ﬂ: VehicleInterface E"Jﬁz*ﬁ( gFﬁ“’ﬁ ), {ER*E{%H?EH’J radio
Fik, BATBEEER ISP, BB MCLEFRN, BAEME inswR ik eRs

s IR
fRHTT SR VehicleInterface /MBI ME M E P oD, XHEERATHAEHEAT
LI HAKH RadioInterface HE 0 FESF ISP:

interface VehicleInterface {

getSpeed() : number;

getVehicleType: string;
isTaxPayed() : boolean;
isLightsOn() : boolean;

interface LightsInterface ({
isLightsOn() : boolean;
isLightsOff () : boolean;

interface RadiolInterface {
startRadio() : void;
playCd : void;
stopRadio() : wvoid;

interface Enginelnterface ({

startEngine () : void;
acelerate() : number;
stopEngine () : void;
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i % IR

1R BB 45 R M (DIP ) Frn— AN ik PZE MK TR A& — N5, RrmEFRe1sE
mr FavouritesController, B{FE_—IU\T#EETJ' FavouritesController ME{‘H@E&
?Jnﬁ%%}ﬁé PersistanceServicelnterface H"JQQFEO ﬁﬁﬁﬁﬁﬁﬂﬁﬁ%@ﬁ{t@g?ﬁ

DIP, Bfl: FavouritesController KHEifJ/2 PersistanceServiceInterface (12 ),

A LocalStoragePersitanceService B CookiePersitanceService ( 3EH ),

B MREHIE R, "TRESAEE] TypeScript THRBARS—LL =il
B (ToC) 7 BIRARER o BATTHASE AT LAZER] L3032 3HF ToC #Y
1. B2, BT TypeScript FIB TS BRSO EEO, Xy
AT LABA#A A A B A ToC MEAEEIER ToCo HNSRARAE T ME L
EHRIRERNE, REUEEXRCE, Martin Fowler 5 I R
., A LAfE http://martinfowler.com/articles/injection.

- html FREL .

AT

TypeScript 24t Tar 25 [H] (ZATCEHIE T ERAIER ) fitk. masEFEEH
FHLU,

MRS —MNKEIN A, FEARSEIE NG RHMETRZ S| AR RA LU Rkt fdr 4 o

. IR E A 5 IR AR

XBAT LA A SRR AR RO . AR, thin, oTLO A MR
PRI B FE4 R model MINFEREI .

namespace app {
export class UserModel ({
£F s
}
}

i,;uﬂﬂ MR AN, A LRI BABRRAE R, ATLUMER export XEFS
IHF 5o
’(E_“JE%Z SEINFEBR S — A EE. T HEREE—NEHN nodels. ts HISUH,
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g xS U A A

namespace app {
export namespace models {
export class UserModel ({

/] ...
export class TalkModel ({

I e
}

}

e LEAFIFH, BATFERA T —1%K8 app MR EE, £EHARE, GFEHT
%N models HI/AILARZESIE], BEAMINAILNE: UserModel Fl TalkModel, BESGR]LATE
HAtHY TypeScript it 5 B 4 4 25 18] 4 F kATl .

var user = new app.models.UserModel () ;

var talk = new app.models.TalkModel();

AR —AAFRERAE KK, ERE SRS SCHREImT 43, R4k
—AMEIF, BTGB E AN S5 app £ NEREEER app IME LN Z.
ERNTFHE—1 BN validation.ts HISCHIFRE T EXEHEMAR S,

namespace app {
export namespace validation {
export class UserValidator({
/7 ...

}
export class TalkValidator {

1f vow

}
BN A main. ts BT EDXLAAEIMA K

var user = new app.models.UserModel():;

var talk = new app.models.TalkModel () ;
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var userValidator = new app.validation.UserValidator():
var talkValidator = new app.validation.TalkValidator():

BM#ifip 4% 25 [8] models l validation ZEBFINARIBISCHEH , ] LAZESE =4~ 3CH[H]
AT E B
AR UAE S, i, BRE app BRPFEHIREMAZE (validation
Ml models ), BATATLIZE validation Ml models NEAEIRZ FEFRHAS .

namespace app.validation {
/...
}

namespace app.models {
I s
}

import XA LIRTZERIER T, A — MEBR M4

import TalkValidatorAlias = app.validation.TalkValidator;
var talkValidator = new TalkValidatorAlias();

—HFERATHAZRE, Al IRERERH BN %iIFEM JavaScript SCIFEHE diiF I
A —K) JavaScript U
] LU# - -out tRdaBE BT A R A SUS 4R IFE B — 1 R —R JavaScript U4

tsc --out output.js input.ts

YRR Ay SIRYE ST 5 | RS SO B sh B RAFIBUF , BEJE AT LA HTML iy
<scr1pt>ﬁ‘§§|/\o

R

TypeScript 1A SMBELREE B ABES . S a8 25 [ AH HL R E B HIX A2,
R TIANERZ G, RIASEM<script> R85 AEN, ENTEI BRSNS K
JilE= 8

Hesk A B RTEBBINBGI B TN TRAE FEHIGE N 8 TR, EREIAemEESs,
AN S B ERE B & I S MR B B — 5 = BE AL S

fEf<script> B M A B, HALUMEESR LA <script>inEht, &
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AR L ERMBIXA . R A e MBS, FHAXHERERS
Web FRFF M PERE.

[ RAVAAER 6 B A L X T R LRI ]

HAIAY JavaScript R4 (ES6 ZRIAIRRA ) FHAFEE, FFAENTHHETT K& FE
Pon#as, FIEAKILJLAEIEAE FHRERMBI TR . MSA IS mE R T LAEA,
B—EA AR E UGB, BRRTRJLAITEIR,

o Require]S: Require]S T —MEMAIER A E XHiEE (AMD)

o Browserify: Browserify {f#fRIEESFRA CommonlS,

o SystemJS: SystemJS R—NEBEIMER, XEWE EXFFIA WESE E

# (ES6. CommonlJS, AMD 1 UMD) ,

[ Node.js F2FFHL#H CommonJS &k, ]

FiaM 2, TypeScript FLIFRATEREZITIAE PRI —FEHE LB (ES6,
CommonJS, AMD, SystemJS 5 UMD ),
A AFE R 8 F - -module bRk R AL B IR —F .

tsc --module commonjs main.ts // {#fiCommonJs

tsc --module amd main.ts // EifaMD
tsc --module umd main.ts // ERuMD
tsc --module system main.ts // f#iffisystemJs

Sl Lk 4 FORFEAS TSR E SGEEARR, FERFRGTHB R fE kMt
ESE: .

o HMEPEBGUEE: (RAET 1.5 B TypeScript BIERIARIEBRE SUEE) o

o ES6 #iHiEYE ( TypeScript 1.5 B & RA RHEFFAERE LGB ) .

HEME, ROTDH T, Al AEERF OB —FE R E GBS (SN RIE
P ES6 ), FEiEfThRT(# S —F g B (ES6, CommonJS. AMD. SystemJS %
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UMD ),

1£ TypeScript 1.5 &fiJ5, HEFE A ES6 g SGER:, FHANEETEHINE, HH
W53 AT LAFE BB B S AT I ARG P X Fp it 8 SUE T

AL RATE — T B—FiEIE UGB

ES6 #&ER—iE{Th SRRt
TypeScript 1.5 B Z#F ES6 BHiE . 1A TE L—FhEprd:

class UserModel {
[ wes

}
export { UserModel };

RIMELEX T — MNP, REEF A namespace KT, (HIKR B[ export
KT, RATEBESIEIBMEH T export XEF, WATLATE class BRI CHET, B
RAENEBBER A B F o —FF

export class UserModel ({
7l .
}

AT LU A4 i

class UserModel {
i .

}
export { UserModel as User }; // UserModel %ithik User

— export 75 I H ETA Y[R % 2 X -

interface UserModel ({
/...
}

class UserModel {
I wss

}
export { UserModel }; // H¥thEOHIeR%EK
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FIA—EER, BATUAGXEE import KR
import { UserModel } from "./models";

import i%i?ﬁﬁ—ﬁ\%/\ﬂl‘]gﬁﬁ:ﬁ']ﬁ—/l\ﬁﬁo ?SEJ:EEM‘:TJEEP, 7)‘5% UserModel
A, JFH{ERNTE models. ts 11**%%#5‘&% UserModel KB —1 5| Ho
A LUME A export KEFHA—MEH P T H B LK.

class UserValidator {
11 s
}

class TalkValidator {
L wss
}

export { UserValidator, TalkValidator };

FHH, ATLMEA import T N— MRS AZNEHE:

import { UserValidator, TalkValidator } from "./validation.ts"

T HEARBHFERES, RITESERFRITHE#H ES6 BidEE,
EBTTEHMEH CommonlS &,

SMERIRIRIE E—ANTERR FIR T B B AT

F£ TypeScript 1.5 LART, HEHAEH—FY NSRRI T AR, XfEER
R BB ( TypeScript {85 ), R, —B#4iFM JavaScript, EX¥SHEH:
#, AMD, CommonJS, UMD 5 SystemJS #EIRIFT,

g 8% G (i X R R T AL T ES6 B RAAE . B2, RIDERIER—TIMNP
HEHGED:, FAFTREa T, SEBE—EIHNX,

Al LMER import REEFRGIA—MEH

import User = require("./user_class");

IR A BRI T AR R User, vser RS user_class BB
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H B AAYEN B B HIE,
B — MR, TEMA export KT WRITERMEN EHBMHA export:

export class User {
Ll s
}

WAl LB export KRBT H B, HFHMAEH HAERS export:

class User {
LE sws
}

export = User;

AMERIE YL E SCRT LARE drid AT B AT R B E SCiE¥E (AMD, CommonJS, SystemJS
2 UMD ),

AMD #83R7E M iEF—AREIE{TREH

WFAG VIR B SNSRI BIE B 4R 1R AMD #&E (AR --compile amd ), ¥AEMT
AR AMD b,

define(["require", "exports"], function (require, exports) {

var UserModel = (function () {
function UserModel () {

}

return UserModel;

IO
return UserModel;

}):

define BB —MSERE— Y, XMEHAE TKBERETIR, 15
BoR— A EIERE, XA BRBCRAE BT AR 2 BN 8 BT —IK . [B13 sRBCKE BT A /Y
REEBIEN EMSEOF BAE AR AT TypeScript AFHHZEE, EE, EREARE
KRR 5E T export XBFH BN ATLHHMAARILALH . AMD KBHLEE/E AT LA
RequireJS BEHRMERLS INEL
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. ROASEABHFEIRTIE AMD Hl Require]So ARIRE T #
% XTFENWELIEL, BILLJ5A] http://requirejs.org/docs/

start.html,

CommonJS 1&EIRE X iEi% NEEITHHER

MG SN G 1% 8, Common]S BEHRFFEE (IR --compile commonis ), FATH
i T EMAE R B
class User {

VYA
}

export = User;

AR T TR Common]S FRbR.

var UserModel = (function () {
function UserModel () {
Il sws

}

return UserModel;

B ()
module.exports = UserModel;

Ean E XA B FT R, CommonJS BRFICHFAM (1.4 HERRAH )

TypeScript #MPBEIHRE B AL
FiE# CommonlS BERATEHITIEMBEH, MEEH Nodejs BFMHH import Hl

require FEEFNE .

import UserModel = require('./UserModel');

var user = new UserModel();

SR, HRAER AR P require KREFH, B —1 7%, BHHF require
KHFRYE Lo FTLMER Browserify FEAAEILX A,
FATHF ST T I =AM RAP IR
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1. i npm %% Browserify:
npm install -g browserify

2. f#if] Browserify ¥#FTAH CommonJS BiBRITALE —~ JavaScript U4, XAEHEL
AL HTML f<script>fn8 5| AE . AILGEDHIT T U EEX — K

browserify main.js -o bundle.js

T LA H, main. js SUFEE T BT KB BRI, bundle. s B
124 HIML B <script> #&F5I AR,
3. il HTML 89 <script> #5258 A bundle.js Xfk,

https://github.com/substack/node-browserify#usage,

[ C NMRRETRELLT Browserify HIEH, ﬂuiﬁl‘ﬂﬁﬁiﬁﬂtﬂ:]

UMD 3R E Y& ZF— N EEITR{EA

WRAE K Ai—A JavaScript FEBLEELE, FTER TypeScript F2F4IFMK Common]S
1 AMD #ik, RATWERBEBE I EEREEEAN KL T HTML f<script>Fr
ZmE

Web JFREA XTI A T T AR Bl B A 1L B8 A Ak £ L (UMD ):

(function (root, factory) {

if (typeof exports === 'object') {
// CommondS
module.exports = factory(require('b'));
} else if (typeof define === 'function' && define.amd) {
// AMD
define(['b'], function (b) {
return (root.returnExportsGlobal = factory(b)):;
DN
} else {
/] BRER

root.returnkExportsGlobal = factory(root.b):;
}
} (this, function (b) {
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// EIERBER

return {};
1))

XEAEAEEE, BERNAEBRES —MIRPMAX LS, EiahE, A—
S Al AR SEBE UMD,

BT H--compile umd #RiR, ABFHHE—MERE B —1 UMD Kk,
AN AR INERAY, AN Browserify, HAIE—/ UMD &k, BEEEERFH
B A IR

. VilAl http://browserify.org/ B M HMUL T THELXT
[ % Browserify HJ% . M Browserify-standalone $EIA] T f4nfa
A B — AL S 30

SystemJS R E X —XEEITRER

nfE UMD AREREE T —FAE i — MESBEHA AMD X3f% Common]S M,
SystemJS F] LLLARTEARFRZA ES6 MN4s b, FMMEENTE MR ES6 Bile X
7\:_"33 o

SystemJS # Angular 2.0 FF{# ., Angular 2.0 22— 4ATRFITH Web i FIFF & HELR
O S 7

B Vil System)S BJ'E /7 P ¥4 https://github.com/systemjs/
. systemjs WERIVELZKT SystemIS HIfEE..
iE‘%_E XERE - MR XTHEARIGR I LR ELRTI R

http://www.typescriptlang.org/Handbook#modules-pitfal

ls-of-modules,

(EEZNER

PEIAK IR TEAL B MK 2B BN M R . ARHE, RITAIGELB RN
ER, — MM (A) KB —AHME (B), ME_ANEM (B) KBIE— M (A),
ETFHNREERSD, B—ATEREEFE—ITHME, TUER, WA circularl.ts M
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circular2.ts ﬁﬂﬁﬂ‘ﬁﬁﬁo Z A doesNotDependOnAnything.ts E‘Jjﬁ‘i‘&ﬁﬁ‘mﬁzﬁﬁ ’
2N onlyDependsOnOtherStuff.ts BT S KHf circularl.ts, (BB THEHRMKE,

nlyDependsOnOtherStuff.ts

circular2.ts

doesNotDependOnAnything.ts

PEKEIEA—E REEWAEM, AT LURAR— 2K 5 — K 2 4
B, MO b B — Lo A 48 A R BT A 14

BEATEAKE R AEFFERT ). EEME, Atom NE—IWSITTHE, AlHRAK—
AME L EFREE R I . BEU5(R] Atom BT LH, TEIAEF View (ZEFHL L
) M, SRJ51%EFE Toggle Command Palette T,

$TJF Toggle Command Palette Z f& , 7525 A TypeScript: Dependency View .7~ #Kif
HIE
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Typescript: Dependency View

L IR TR E L THRBIE G R, FTRAVIRE 30k heeps://
KK; s ':: github.com/ TypeStrong/atom-typescript/blob/master/docs/

dependency-view.md,

INES

X —E, 12 TR R SRR, 222 T dnfal (i 55 fgk
SEHAK RN MR 245

FATHL AT LA FIZE L Require]S il Browserify 25 T H A1 /NPBARET, 8 BRI,

ETF—FH, BNPRHTHE TypeScript BfTATIREE
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IB1THY

FEETABIETTHANEE, VREZE SRR A Z X ARl E — i B
To Ait, HF0HKREEERSE . BIMNIIEEEREE 66T, RATGESBAS—LX
Fizf78} (runtime ) H[EE,

PR B MRS, RN IXESREBEMMNYT T, HAEARBZRTHE
B, RIS LTEHIETT T TypeScript FY FEEREM:

B2, BATEBRA2:>] KT TypeScript iZ1TH A HMNE . iFHERZ, TypeScript Az
ATRYHE 2 JavaScript (E1THY, BTLMRROZNT EH —E T . TypeScript RF7E FRIFRIT
MEt . TEIB1THT, TypeScript XSS 4wi% N JavaScript fUFS, $RJ5 JavaScript XA BT
KR, EITET, FATRITHIZ JavaScript f08%, IEE ML, 7EiHeE TypeScript BiEfT
AR %, IHRAIILSER JavaScript BZETTHRY

M41% TypeScript {CIBAT, WreA: iR JavaScript 10FS, SRSTEMS I ({84 Node.js )
HEPu (WS ) FPUT. RERITHTESER—EMANBITEE, EAES,
AT SIS LA T iES

o IEITRIIE

o F{HEI

e this BYERF

o JREY

. Hf

LEFRATIBFTES IR T4
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TEFFIEFF K — TypeScript N AT, BT EREAELEIINER. —BHRIFT
TypeScript {UHS , & Al iE & ARl A JavaScript 5147, FEA N WS, 40 Chrome ., Internet
Explorer 5 Firefox, H17]GER7E Node.js B RingoJS 3135 H3z 17 AR 55 s A A B0 1 1 A o

P AT B AR AR e B TR A P A R Rl &, filn, FRATTAT A —A
J%, $RJ51/ilA] document . layers Z8H . document X1 ERE W3C X4t £ 4% (DOM ) brifE
i —ER4y, T layers HJE Internet Explorer FHRFA A&, HABT W3C DOM #rifE,

W3C X SRR R BRI T E L

S ERARA THSTEAFEH ARG TABLAYED, ERITHSE
i T, REGHETARG —F L BfGK, FLERLR A SRR T,

1 DOM KfBl, # IS ZAEA (BOM) 2 —MUTEN WA BI T FHA X%
6. BOMEE T AR, Frsidsw. B, bR AR SHE OX 4.,

PR DOM ST THRESH, BEIFAR JavaScript B—EB5r . UNSRAEN Y 2%
FifiR A, ABATRATATLAIRIE] DOM # BOM, {HB, 7Ef& Node.js 3 RingoJS XHEH
4fi JavaScript FEH, ENTRAGFEIEN . EIREIRS SFMAEITIHRE S, WFE—5i%
RPABEVIRAYXTAR (4N Node.js H Y process.stdin ),

FHh, ETEIEFE— JavaScript BT FIARFERRAZ BN, BRITWN AL E T E#K
BEZ MW RASHEZ AR Node. jso ABFEX A AIEH—A LB B LB B In— 128,
FEAH A —MRRPERT, ekl — F X MR BT

¢ A—NEFEE R, ATLARS BYIRATTSE BT 00 Ya 2% 0 FH A A A
\p\ M. EMZFN Moderizr, T E Ml http://modernizr.com/,

IBITE B — L4

TypeScript FIIZTTHTREE (JavaScript ) H — N ETFAMERAFF LR, X MRS
HAthan C 5% Java XHMHRIRE T PR EEEE AR ZEIHEE MM, RO T R—it
HARz 7R HEE

T — SO B A IE TS RN E . HE (heap ). A% (stack ). BA%I (queue ) Fliii

( frame ):
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A THZE N R ENTRERTE

LA

— AR ESETAERIC, £ ERBERT, WERITERHE/NR,
X—A~ JavaScript REGEAMR, BTN AERSTERPRIE— M BURRAE T
PRI SRR RS & . YRR MR, Mgt Mkt o iERATE—B17

function foo(b) f{
var a = 12;
return a + b + 35;

}

function bar(x) {
var m = 4;
return foo(m * x);

}
TEAEBAT foo M bar PREZ S, &ﬂ]ﬁﬁi’ bar PREL:

bar (21);

X par PHATH, BITRESEIE— T var WSBMITA RIS RN, XM
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( EEHE/NETTE ) SOasinde T AT .

bar BRETENFEM T foo L. 4 foo BREBLAMMT, HRAVTIAREL AT T — 18
BT, 4 foo BREINITIEEE (foo PREURIN ) J&, ARTHARXTALAIMISLHEFEER . 2 bar PR%L
PATSEESS , AR AT AR BR

WRTE foo BREUH M T bar sR%L, AABAIE T —ANTCFRERETARIESR . 434
F—ReREL, —HEN SR IMEARR TS, HHEL, RaiseeEm, KRRt —
MR REHIEF AN X IRIRAGE, BR2 T MR i8R,

%
BRAE T — M5 BIEDATI BIBTA P IR (). ARAIBUHRESH A — 15 22k XT R4
o HIL, H—MWBmAR— MR, EERBRIMER L.

M TR NRHEHRES, FTUEHER SN EE T AR PRI, ST
R AT, RSB IR T, DAORIUE & MR P i) USRI 75 A5 B

FA1

Il A& - MR R RIIER, B MEEME D REHIEBRR . Stkh =,
BAF P i) — 4545 Bl B I BB AbBRAO R R AR AR BT R RS, SRE
B TR I BRI TR . AR PRI ZS I, AR BAL BRI 25T

e EE A, BAS R EJTRE AR H AP E B

HE

HER— A WAIFAEZE ], EARKRIE NI A AR AT Herh ORI T T IEAE
PEARERMXNR . FNBRE 7Y FERRE SN2, HERE R
1 AT

EHTEIR

I RRAR A — IR I BEE S B —EHIT. A FBITRPITE AL
B, X EWRERIDFA AR HIER X ERIF .

FHEANBOFEEREUERITH . XERECRWB MGG, EAEERZA,
Ao FAL AT TR R
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©OIFANTESS 3 BEAHTHEH, FIRAME AR T vield FI4 Bids RECRE
— {E— N REIRAT
BXE—RBERAA, BAIIFMBMA— I FHEE. MRRESZH, BARES
MZPAT (BRI IZ R A g A R TR ),
YA FIERSIN ARG, BREFIHN EE T H—NERR (U7 ) X, &5,
REBES, RE T M58 SBLHE,
* HTMLS #r#EHF Y web worker A] AZEAR R BIZL R NG S1E% .
§§>Em§5ﬁﬁEE%Mﬂ\ﬁﬁ&o
FHEHTERN— AR, PTIRFRIEE A5 T B A S BEN . 55— kst
&, EEHEANTUSITIERHEZE V0 #4E, XERE S —IMNHESST VO BAEMRIT
LR, A A EEAAERE, B EA
HHIEA— DGR, B— M5 EFERENEBRAEER, NASZEFTWN, —
MNP, RESINMEEAERERE, TAE, B— M BEERE N EZN /N
o

this R1EFF

JavaScript F1 this BAEFFAHALE S P AIRE AR EREEF B SRR M R
PR ORIGE . BEREANEESITRNE S RERERRE, I H R RELUIARK
FRBIRA, H this HHREATEELSRE,

this #AEFEHEEX T HRAW S SEE BT A AR,
v BEEXTHEARXMWHFEE, S H https://developer.
<§§;>> mozilla.org/en-US/docs/Web/JavaScript/Reference/Strict

_mode,
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2B/ E T3 HhEY this BERF

fE2Rm ETXH, this #EMFEBRBELSAXR. ENRST, window XFRAIZEL
JaRtER

console.log(this === window); // true

this.a = 37;

console.log(window.a); // 37

console.log(this.document === document === window. document); // true

R & _E T3y this 1B1EFF

PREIARY this BRAERTA(E B PR RO 7 BTRGE o TEE ™R, nRIATHE
B — AR, ABANEREY this ERHE M RRXTR

function f£1 () {

return this;

}
f1() === window; // true

B, A0RTE A XA A R, TR ANEREY this EHSHEIA) undefined:

console.log(this); // € (window)

function £2(){
"use strict";
return this; // REX

}
console.log(f2()); // KEX

console.log(this); // window

B2, IR RELAEBIR T BB, this BAEFPI S8 MR LB BhTilL,
TRA— R T, IRA this BAERFROERES R

var p = {
age: 37,
getAge: function() {
return this.age; // this#gRIZEEH) (p)

}
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};

console.log(p.getAge()); // 37

MBI TR, RIMEAMNSFEESH T 18R p WXTR, SHERSERR )T
Tl —FE

function Person() { }

Person.prototype.age = 37;

Person.prototype.getAge = function() {

return this.age;

}

var p = new Person();
p.age; // 37
p.getAge(); // 37
2 — R E S s ((HH new ST ) AAIRT, this BAERPIETS 0 IEZEGEHY
TERIXT S :
function Person() { // ¥HfERirs R AR k3K
this.age = 37;
}

var p = new Person();
console.log(p.age); // ITERH 37

call. apply A bind 777%

FT A B BREERM Function.prototype KA T call. apply Ml bind ¥, AT
DA A 3 6 7 ok R B PR B AR this BAERFIOMEL

call fl apply FHEIEHAEML, BEATELRNTGRERETH chis BAERFE, HE
PATIXA A%, FEMXFNZ, apply IBHMIEEZ LB A RS E, M ca1l NE
VIBA D SHEIE,

XN iES (comma) o

[ JQ —AMETEHNCIZ TR, A (apply ) MREUA (array ) , 11 C ( call)]

THEXE—NMT. BATEEL—12ZHN person B, XNEEHNBH (name
surname ) fl—/ Nk (greet ) greet HIETENTMFEA T this BAER K LHIA name
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Hl surname B

class Person {
public name: string;
public surname: string;

constructor (name: string, surname: string) {
this.name = name;

this.surname = surname;

public greet(city: string, country: string) ({
// FFthisBAERRUIA L F M name Msurname /B 1

var msg = "Hi, my name is ${this.name} ${this.surname}. °;
msg += "I'm from ${city} (${country}). ;

console.log (msqg) ;

}
EF:E%T Person %ZE, ﬁ'JET—'/I\'EB(Jiﬁ'J

var person = new Person("remo", "jansen");
WRHAT greet Tk, AR EIIBUARIGIL .

person.greet ("Seville", "Spain"):;
// Hi, my name is remo jansen. I'm from Seville (Spain).

Foh, WATLLES A call M apply BREUAHIZ T . RITEBE—-NSEIEERN
person X%, FHNFHE greet HEMHNTH this BEMFRHE:

person.greet.call (person, "seville", "spain"):;

person.greet.apply(person, ["seville", "spain"]);

RGBT this I8 HAE, IRATE greet TN, BRAITEVIFAE] name
surname /&P

person.greet.call (null, "seville", "spain"):
person.greet.apply(null, ["seville", "spain"]);
// Hi, my name is undefined.I'm from seville spain.
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FEBEANEITFE EEBREEL, FAE—MER T IERMER, W A4 TR
BIRZER . ca1l Ml apply ik RIERNTA ER BN K this BAERHE EHARERN AF
HY:

var valueOfThis = { name : "anakin", surname : "skywalker" };

person.greet.call (valueOfThis, "mos espa", "tatooine");

person.greet.apply(valueOfThis, ["mos espa", "tatooine"]):;

// Hi, my name is anakin skywalker. I'm from mos espa tatooine.

bind J7 AT LUARATRE (PREAAY) chis BAEFFIIME, EARITE.

PR BLE) bind JPEERE, BIRE] 7 —4NF 5 R EORA A ) ek B R RIS B ek 5
E (PRER) IR this BAEFFIRMAE, CHUKAHBUEREBEL bind JTEERE—1
SR, AR RBATEIER, BASAE,

WEATRFE BT, WEIE—DZHTE XA person KL

var person = new Person("remo", "jansen");

SRIG, ATLAMEA bind IR greet rREUR—~EA HH R VE R o8 KAk 135 ek
.

var greet = person.greet.bind(person);

R HRSH bind B, apply HEERTEF greet R, &4k, LILEAHHAM, K
BNEREY this BAERFREER A S EERE

greet.call (person, "seville", "spain"):
greet.apply(person, ["seville", "spain"]);

// Hi, my name is remo jansen. I'm from seville spain.

greet.call (null, "seville", "spain");
greet.apply(null, ["seville", "spain"]):;

// Hi, my name is remo jansen. I'm from seville spain.

var valueOfThis = { name: "anakin", surname: "skywalker" };
greet.call (valueOfThis, "mos espa", "tatooine");
greet.apply(valueOfThis, ["mos espa", "tatooine"]):;

// Hi, my name is remo jansen. I'm from mos espa tatooine.
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“ AR IAR A G R, BN apply. call 1 bind RRECEAR
L. BT RS HAb I & & r=E xHa ThT A R

| I |

— B bind FIEA—ARENEY this BAERFHT TH0E, SIARERRKERE

var valueOfThis = { name: "anakin", surname: "skywalker" };
var greet = person.greet.bind(valueOfThis);

greet.call (valueOfThis, "mos espa", "tatooine");
greet.apply(valueOfThis, ["mos espa”, "tatooine"]);

// Hi, my name is remo jansen. I'm from mos espa tatooine.

— R, AHEFMH bind, apply fl call Jiik, HAENES

BOH A A B PO BB BUBRIA this BAERFRE T BES R B0™

=~ HERTHAMSER, iofE, TELENAGREN, FHFEARKAH
I EEERTERE, iR B AT 4P PRI

JREY

MIAT9RIF TypeScript RADIG, FTA HIZRFIXTRERAE R T JavaScript X5, AR, KA
STEN B R — AT T T MR, R EFH MR JavaScript RIZEARMLE], AP
L BRARME R B A 0] B A AR IR, X BN iRS A BY T 3RAT S S s 1 R PRS2 A TR A TR

BITHGR R R R R GRER , FE— DN EAIGRERIG, JRRAI, Mg
HEMRAMNS, B2, rTLMEARERERN S, iERITEE EEITEER.

BT, JLEFTA W) JavaScript 3T 5 AR — N INFRHI 2 A prototype B ME, X1NB
MERER—IMER, XM EPEET —REE (BdE) FE (158 ).

7E TypeScript 1, FAVEFHIETRMYERS

class Person {

public name: string;

public surname: string;

public age: number = 0;

constructor (name: string, surname: string) {

this.name = name;
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this.surname = surname;

}
greet () {
var msg = ‘'Hi! my name is ${this.name} ${this.surname}";

msg += "I'm ${this.age};
}
}

HATFAT —2H person B2, FEBFTHT, XMRMLAFR 2 MEHAZBIFE .

var Person = (function() {
function Person(name, surname) {
this.age = 0;
this.name = name;

this.surname = surname;

}
Person.prototype.greet = function() {
var msg = "Hi! my name is " + this.name +
" " + this.surname;
msg += "I'm " + this.age;

}i
return Person;

DO

TypeScript RiFa5# FH—A~ 2 B A A S $ok & XA T — M XRAEA(XBERITAKE
A2, ERAEARRSE ), B BMFARBERAXMWAT, RIEKIHT 128N person
¥, WEEEM TypeScript FRIZEHITHE, 2FEEFIES TypeScript FEAHIE R EHE
FHFMNSE . X1 RBHKEIE person REIFTELH,

MG R G, RITBEET greet HIEME N, IEMRFTIL, FAEEA prototype
JBYERA Person FERIN greet ko

kRS LR ERIRTEE
T JavaScript RIANBSHEES, Al LUEBTTIA—NLRFMBHEMTE, HEHE
A RXTER () FRBH—KG. RE—HF:

function Person (name, surname)

/1 LGB
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this.name = name;

this.surname = surname;
}
var me = new Person("remo", "jansen");
me.email = "remo.jansen@wolksoftware.com";

XE, BATH—EH Person HIMRE XL T —MHERE, EEZHINSH (name
Ml surname ), RJGRIE T —4 person KMLH|, FHAHBMT — N8N email BFTEM,
EBTEt, TLMEA for. . .in iBAIRAGASLHIR BT

for (var property in me) {
console.log("property: " + property + ", value: '" +
me [property] + "'");

}

// property: name, value: 'remo'

// property: surname, value: 'jansen'

// property: email, value: 'remo.jansen@wolksoftware.com'

// property: greet, value: 'function (city, country) {

// var msg = "Hi, my name is " + this.name + " " +

// this.surname;

//

// msg += "\nI'm from " + city + " " + country;

// console.log(msg);

/7Y

A XERHER R =6 AR, BAENREESNEF&B/RE. filan, mRERIE
BT — N person BHIELR], IRAEHBHERERALH B CHE:
var hero = new Person("John", "117");

hero.name; // "John"

me.name; // "remo"

FATES M E REP A this BAERRE SGX B M, KoWFEME RSP, this
BRYERFHE X R AR . B LA AT LA B4 E ST 8 A prototype /B I 8 L SLHB @ -

Person.prototype.name = name; // EBlEYE
Person.prototype.name = surname; // EHIEHE

WAL IR R . ENZERNEEXFIET, ROBREMITENEREE
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RISCBlE) LR . B HERIT A BT AR e S R R ¥
KB 2T FR R — i
function MathHelper () {
7% .. Ff
}

/! KEM
MathHelper.PI = 3.14159265359;

KIEH B TRREEER, AHRESH, 2ditE, RERE—-IER:

function MathHelper() { /* ... */ }

/1 ik

MathHelper.areaOfCircle = function(radius) ({

return radius * radius * this.PI;

}

// KR
MathHelper.PI = 3.14159265359;

ELRBIFE, BIATE—1EIE (areaofcircle) WG TEEMHE (p1), ATLTE
BT RER A, BRI AR R My pe U R L R A BT o T LA T
5E SRS R SRR R O -

function MathHelper () {

/1 ZHURHE
this.PI = 3.14159265359;

}
MR ZAFER i p1, B2 undefined:
/1 Hk
MathHelper.areaOfCircle = function(radius) {
return radius * radius * this.PI; // this.PIfundefined

}

MathHelper.areaOfCircle(5); // NaN
MBS A IR Mg it , AT LA R RN constructor BHERES
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Efl. BlIFImTFRR:

function MathHelper () { /* ... */ }

/1 KR
MathHelper.PI = 3.14159265359;

/7 EBTT
MathHelper.prototype.areaOfCircle = function(radius) {

return radius * radius * this.constructor.PI;

var math = new MathHelper ()
console.log (MathHelper.areaOfCircle(5)); // 78.53981633975

HFREEM constructor BHRE T RME RS A, FFUERNTUE
areaofCircle (SEHIrEE) Hd@dEEVIAE] T (KB )
fE areaofCircle AW, this BERMHRE TXTRIFRIAS|H .

this === MathHelper.prototype //true

AT LAHERTH this.constructor FF MathHelper.prototype.constructor,
A, MathHelper.prototype.constructor %ﬂ: MathHelper,

B F IR B g4k

PRAT BEABAIE extends %ﬁ?%ﬁﬂfﬁ] TAER) . iERATEIE—AFTE) TypeScript 2, ik
H4kAKH person 28, kFH Bh{RHE

class SuperHero extends Person {
public superpower : string;
constructor (name : string, surname : string, superpower :
string) {
super (name, surname);
this.superpower = superpower;
}
userSuperPower () {

return "I'm using my ${this.superpower}"
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}
}

Fik superHero K4k H person 2, BEA—IMHSMIEH (superpower ) FIJTiL
( useSuperPower ), WIRGIFMAIS, EHFNLERD, UTXEBEAEESFIBEINHETER:

var _ extends = this. extends || function (d, b) {
for (var p in b) if (b.hasOwnProperty(p)) d[p] = blpl;
function _ () { this.constructor = d; }
__.prototype = b.prototype;
d.prototype = new __ ();
}i
X BARAS R TypeScript i, REXHZE /NS, HEJLFAE TAESH
FratEE, e PR B R AP . b TR e, FERHIRDIT, il
o, (EXHERMERN, iERINMFHE B RE
TERBE —KIITZHT, this BEFFERM2RXE, ERE, EHEA -8R
__extends B, XEREIRT  extends ZEM{EN undefined:

console.log(this._ extends); // undefined

HRBEE—RBPITREE, RBRBR (AIXADER RS ) WEBIRFE T 2RX
%E"J_extends B .

console.log(this. extends); // extends(n, e, t);

TypeScript 7TEBXKME] extends KEFIE A BUX A RBERAR . [HZ, BEIUY
HAPHIT—IK (Y4 extends A8 undefined B ), XMTH B E—1FCRSFT LI«

var __extends = this. extends || function (d, b) { // ...

LXITREEIITE, 2REEP  extends BEMEMBEIRKEN T XN E 2 R
HTFRINTE2RIEREF, var  extends f this. extends FEHZIFE M AR [F— 3T
%D

YB—NF X PITE, ERSAREREFAEFH_ extends TRELATHT . X
BRERBEREIANBERSHERES]  extends TE—K,

IEARET R, BRBERAXMER— N EL R iItRITEFEHHNE.

function (d, b) {
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for (var p in b) if (b.hasOwnProperty(p)) d[pl = blpl;
function _ () { this.constructor = d; }
__.prototype = b.prototype;
d.prototype = new _ ();
}
XA RBHEZ TN EHR o Fl o S HEAERN, RIDIRE—TRIRME
PREK (d) FNACHERT AL 1E RS (b )o
B2 REP RIS —1TR D T REPMTAKBERDE, IR EERS T 7.

for (var p in b) if (b.hasOwnProperty(p)) dlp] = blpl;

MAHH for. . .in AR F— A RASEIR, TREITSR
SR, (AR, WM for...in IR —XTRATHITE
R, THAERKRE, £ ETIOBITFE, for. .. in EABH
KA RN R BIER I, T HRSHIRYE, RITESE N
L SR, -

BATHERT —ANBHR_ WS R FEERNER, chis BAERBHRUITN BRI
E!J.O
function _ () { this.constructor = d; }

ERRPEE T —124H constructor KB, BREIXT RS REMTIH. X
A eREZ R FEHBA this.constructor HEHMMER—E, BEE, XNNREME
PRETBERE N T FIXTE (a) Mk R%,

=17, IR MIE BB R RIGIRIAL T XS R B R A

__.prototype = b.prototype;

TERE—T, WAT new_ (), HERGWRMAELS T (q) WER, 2Dl FPIR,
FATE S AT LA AR AT S Ak 7K

var instance = new d{():

Zit ERSRE, BITHSBE—MEE T T (0) MK (v) BFTARENNR,
XA LB AT AT TAE
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var superHero = new SuperHero():;
console.log (superHero instanceof Person); // true

console.log (superHero instanceof SuperHero); // true

FATAT LIE B SiFE A superHero FCAS A4 :

var SuperHero = (function(_super) {
__extends (SuperHero, _super);
function SuperHero (name, surname, superpower) {
_super.call(this, name, surname);
this.superpower = superpower;

}

SuperHero.prototype.userSuperPower = function() {
return "I'm using my " + superpower;

bi

return SuperHero;

}) (Person);

AT E B AL BRI AR ERAN . XK, XN LEAAREREAEZ 1
Person XfRHIHERBIEANSE . FERBNIR, #H super BERERE. 2,
superHero (F2) Fl_super (X)) EASHPUEAT __extends PR¥L.

R, HITER T superdero MR IEPREA useSuperPower PREL. ZATLAW]

LATE supernero RREIE ATHHAEAS LA extend BB, R NREH P29
EE BRI TR

" REERAAASEARTT . W RERES — RN, TREASH
#7F, BENE (REEE) AR,

fE SuperHero HI1E REIINTE, L3 (Person) WIMTE RREGET ca11 HEHIEH:
_super.call(this, name, surname);
IEANEAEFIEPTRA, 7 LR call HILIRE RN this BAERFIE, EAEIT,
AT AR TE R BT this BAERFIE IR THBAIEM supertero L6, RFHAE:

function Person(name, surname) {
// thistER¥EEEIR I SuperHerosLfi

this.name = name;
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this.surname = surname;

}

LAV — N RGBSR, BTSSR R A SR ERERERN
Ik, WRBRERD, RABITIE SRS E N RBGER, EHRARBXREFEE G
GEHUR, BTN RIBN RRIGEEE T 72K, RATFRXFhIE AR A RIEE

KE—NINIF, KBB4 R Base Hl Derived [ TypeScript 2

class Base {
public methodl () { return 1; };
public method2 () { return 2; };

class Derived extends Base {
public method2 () { return 3; };
public method3(){ return 4; };
}

MAE, RFEALMA JavaScript f0HS

var Base = (function() {
function Base() {

}

Base.prototype.methodl = function() { return 1; };
Base.prototype.method2 = function() { return 2; };
return Base;

1O

var Derived = (function(_ super) {

__extends (Derived, _super);
function Derived() {

_super.apply(this, arguments);
}

Derived.prototype.method2 function() { return 3; };

I

Derived.prototype.method3 function() { return 4; };

return Derived;
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}) (Base) ;

SRIG W] LABIEE perived FEMYSLH:

var derived = new Derived();

SR 2L Vi) methodl ik, APABITRHSTELSIHCHIFER ERFIE:
console.log(derived.methodl ()); // 1

XANSEBI R ERA —A 4 N method2 BIFE: GRE 3), (HEEEYA T — R4
ik GRIEl 2), HihlRlXAJrket, Uil es-2xts 8 cmZi iRk (GRE 3),
XBEFR N R A # # ( property shadowing ):

console.log(derived.method2()); // 3

S F OB — A method3 BT, (HERFEEE A — 44 method3 BT

console.log(derived.method3()); // 4

FESL B SR REE |, AL —1 %4 methodd M7k

console.log(derived.method4 ()); // 5E
i3 B R

JERIAT LAE L AT =F o 2 T 51 .

e Person.prototype: A] LA prototype /&K A RRL,

e Person.getPrototypeOf (person) : A] LM#F] getPrototypeof PRECK Al —1
SR R AR R,

e person. proto_ : XA B R FEXT R ER AT V5 10) 59 R AL 1

B WF_proto  BUMMARASINN, HHECEREHMEREE |
Fl. EMEBATE ECMAScript 35 S bRErh 8T, HEBCNK

L\ BRI T . W4, _ proto_ JRMEEZHILA ECMAScript 6
EEARET, ERRSPIER . AU ERRERME, R
S B R H AOERR RIS, IR
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new IR{ESF
BATAT LAMEF new BAERF R —1 Person ML

var person = new Person("remo", "jansen");

BTN S B3 T I M ARRL, S new BAEMFRT, BITHTSAIE—FIATE,
FFibHAk K H Person EMYIFEL,

BATAT LA Rz 47RF (JavaScript ) B new FRAVEFFAITT A FIERFF it BBt ( TypeScript )
B extends KEFHFTHEA X,

Zik2!
PR ESE KRB TR E S —, (RN T EHIREEREZ . Mozilla JF & & kY
XA T E X
ORISR IT T R, BEEH,, AAEFE LN RHEL 92
1£” E e E w65,
A LLRE R 5 & SR ATERN N FEERS LS AAN TR, IERITRE—
15+ :

function makeArmy () {

var shooters = []
for (var i = 0; i < 10; i++) {
var shooter = function() { // —{shooterBl—4 K%L

alert (i) // ¥EMH—IEF
}

shooters.push (shooter)

}

return shooters;

}

BRATHEHT —12 N makeArmy BIRRE . 7ZEPREUNER, I8 — 18N shooters AL
4, HOTEAZREL, shooters B T B — N REBEE M H— 8T, BT HEH NEEE
PRELNFRAY 1 fHo BAERAH— F XA makeArmy PREK:

[153]



Learning TypeScript GI3ZiR

var army = makeArmy () ;

BAE, army ZABAE T — K% shooters M, (HRESPUTH PR RENT, 2K
B[R] -

army[0] (); // 10 (HiE{EN0)
army[5]1(); // 10 (HAE{EN5)

ZH ERREBEHETH T, BERABRIET N EERXTHERER, H7E
makeArmy BB A B— shooter BREXAT, ELERS, &ﬂ]@'J@T_‘/I\PH@o

1 R E AR E SR R R RRAELS shooter MIRBEERRMIE, EATE S A B REUE OF
RIFT makeArmy MIFEFHIFEE, RN T 10 MHAE, HEMXEETR-HRE, 34
shooter PREIHHATES, REPHEAC LT, i TEMMBEBWEM 10,

—AMRREINERAE I SE 2 B4 -

function makeArmy () {
var shooters = []
for (var i = 0; i < 10; i++) {
(function (i) {
var shooter = function() {
alert (i)
}
shooters.push (shooter)
1) (1)
}
return shooters;

}

var army = makeArmy();
army[0]1(); // O
army[51(); // 5

FRRBRETAE T RIIAHRRMILER IR, MEREA—IAHITHR
B HEOEREERS, P, 1 EmaRxt AR,
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AEmEsSEE

FERTCPRATES, Y—NERE-THEIRETHESEHE, B LE 1R ARF
LHIEFLE, HaiEd, XM ERRABE - HSLEER,

BT EFD MR ERAGEESTRABHEMIE, kG —1N%HA counter
Y TypeScript 2§

class Counter {
private static _COUNTER = 0;
constructor () { }
private changeBy(val) {
Counter. COUNTER += val;
}
public increment () {
this. changeBy(1):
}
public decrement () {
this. changeBy(-1);
}
public value() {
return Counter. COUNTER;

}
R E T — 4K _counTer RIS A . TypeScript iR 24 BN AU .

var Counter = (function() {

function Counter() {

}

Counter.prototype. changeBy = function(val) {
Counter. COUNTER += val;

}i

Counter.prototype.increment = function() {
this. changeBy (1)

yi

Counter.prototype.decrement

function() {
this._ changeBy(-1);
}e

[155]



Learning TypeScript AR

Counter.prototype.value = function() {
return Counter. COUNTER;

bi

Counter. COUNTER = 0;

return Counter;

NN

ERETIL, #AAEEHE TypeScript #iides s o8 TRE M (MIAZEBIREE ). i
PR T AME A B R B BT A S =,

BE, FATHRAT LI JavaScript 015 ( A &M JavaScript {AASERE A LM
TypeScript 1UF% ) FIM RIS R

var Counter = (function() {

// AEET
var _COUNTER = 0;

function changeBy(val) {
_COUNTER += val;
}

function Counter() { };

Counter.prototype.increment = function() {
changeBy (1) ;
}:

Counter.prototype.decrement = function() {

changeBy (-1) ;

}i

Counter.prototype.value = function() {
return COUNTER;

}i

return Counter;

1O

EEARBEE T —A~% 8 counter MY, XN FT Lk K /N ek sEE
_COUNTER AP . COUNTER ARBA B FFAS XTG4 R A B —Eh 4%

Counter MR A B E— NARM—I. FTLL, B counter RAYSLHHRILE
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Fl— AR ETX, XEREXN ETXHH counter ZEF changeBy BRESRIE

N —FE

BB — X RAT R E S B — R, @R T RIREEA
AT ERISEE], BRIt N R B S BIER F P  BT R BT
B TE— L mE— N REOLFHALRE L — AN
M2 RREFHR TR,

Bk, YREZEIE T AT LAE A AR S &

var counterl = new Counter();

var counter2 = new Counter();

console.log(counterl.value());

console.log(counter2.value());

counterl.increment () ;

counterl.increment () ;

console.log(counterl.value());

console.log(counter2.value());

counterl.decrement () ;

console.log(counterl.value());

console.log(counter2.value());

HBEFFAERR

//

0

// 0

//
//

//
/7

2
2 (HABMEH0)

1
1 (HAEE{ER0)

A LF 2@ RET LI R B QIR M F IE R LIRS E R R, X i
FEAR R RB R R B R i i — R4, (BENTRAE ETXPE—#a.

B TERAATTLUEREVI R A LT3, B BT 30 AE B ARG 3L AT LARIRAS
ARG . A REARA AL (T2 TypeScript #) private #RAF ) #)EE L4

At R A ATEEf T R X ETHITIE .

TypeScript ZEIBfTRH AU AZ R, WRBENAB TR —MRRARRA, B4

TypeScript Ay S TEHeA i th— N5 iR

TypeScript B THEREIR R, H- A TEZ T FAAAEMAAE R . AERNTEEIAM
Bk private #§RFF, HEBH JavaScript RISEASH L. XBHREESITH, ARRE

BT AT
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B2, HAAGQEETREBAAZRREITHN, RERRNEAAERENRHRIER
—RE, AT LU F 4l JavaScript 658 BUBLR RO LR . SRE—AMIF:

function makeCounter () {
// A ETFX
var COUNTER = 0;
function changeBy(val) {
_COUNTER += val;
}

function Counter () { };

Counter.prototype.increment = function() {
changeBy (1) ;

}:

Counter.prototype.decrement = function() {

changeBy(-1) ;

}i

Counter.prototype.value = function() {
return COUNTER;

bi

return new Counter();

}i

R AIRATZ A6 A A RS e A T2 L
AT, 498 makecounter BREXAT, —ANFIA A R SCEI BRI, BTLAEES RS
BIFERA IS A LT (counter ZFRF changeBy 7k ):

var counterl = makeCounter();

var counter?2 = makeCounter():

console.log (counterl.value()); // 0O
console.log (counter2.value()); // O
counterl.increment () ;

counterl.increment () ;

console.log (counterl.value()); // 2
console.log (counter2.value()); // 0 (FEHHENO)

counterl.decrement () ;
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console.log (counterl.value()); // 1
console.log (counter2.value()); // 0 (FAENKO0)

Hﬂ?lﬂ@iTiKﬁgﬁfﬁﬁﬂﬂﬁjﬂ ’ ?ﬁﬂ]ﬂ UTH’IE counter FIEREL changeBy FA
ARG
console.log(counterl.counter); // undefined

counterl.changeBy(2); // changeBy}ARE— i

console.log(counterl.value()); // 1

INGS

fEAZE S, RIS T W BB TR, XAMERTLARIIEFTH FEE, dua] LALEFRAT
B4 TypeScript fUAS, Xf AR AR ] ILEARE ) — SR T X SRR s ok
LI R A

ET—8, BRI THetERE. NFEEMFHAHE,
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TEAE T, WATK T A AR O E TR rT IR, AT Se Bl s e R I
KATEL THRARERIKN R, FmtfEEE X Akttt R,

AE Y LN B—EMIER S S OHERES, ZRSRREASIMELE
eh an ATl B I AL RE

FANFERTTE A9 BT Pitieid i, RATATLAE A TypeScript XA MAETEIE £ A RFREH
PUATHY JavaScript {UFS ( 40 Web % 2§ . Nodejs. Bl &% ), AAAES, RITHRERE
5@ T Web MR ZHMHRESRL. AFEESTUTHE:

o MHEEEBTIR

. MHEERSAHE

o  WFFHERESHT

o MIZEMEREAT

« CPU 5 GPU WS 17
o HEAETIRK

o MEREHRILERIYL

o MEREH LR

HEETE
FEFFHRZ AT, THESEL % Google Chrome HYiRs. 25, RITHERENITAETR
HEAT ML ERE AT
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M REFN IR
FERFHEATRERERISMAT . WeReR F B LR Z BT, BN TLAUEAE AR T — oA
PERE ARG T S R

— PRI R FROZETHREYE . TSN, AT, ATE M. %, T4
B SEEAEREEF— 8, BIBRTNIE, RINNFEEET ST EHEMHEXH
PERE RIS,

PEREZFEAHXT T A 8] R IR THFEFTREE LS B, WIREIEARYE (CPU. K
f£. GPU. ME#%) ol (CPURYE], WAFEIX., UM% ) Ak, mTRERARM, &
MRFSTEHRESE, Y- EHEE— R, R YR ESZHERERE,
HAWHRARMFEHE . SSCEE %R, KA BT b ok R 5 £ 90 i o] FHet B il #e
Y B [E]

IR Web N FIET, RATFHETHLUTREZEARE.

o HRAEHI (CPU) : B HITHIES I EMEANEAR . BH ., HHNH
Nt (VO) #AERBITIHHENLAIHES

o HERAEHT (GPU) : XE—NT BRI B ey R ralE, m
B TR EM A B AR BRI b HE 2% . M 8I8—/MER] WebGL API & CSS3
ghiE N e, AT GPU,

o HNTF (RAM) : ‘E{HEEERITRESS JCIL T [n] U H 247 At 1] KB R e ol Al
Ao BEANTHEHAEER, TREFHEENES. YEEETERESE, EHH
R IEERS MR R IR

o TE# (HDD) FEAER (SSD) : XWEEEFRGHIERE BHFHIES
UH & Web W HBRFRIZE i, ROTALKHOXEER, FH RN AR AR
AET iz mA A HBIEFES E . ERNIEE, M6 AREA AT et
(cookie. AHifFfif. RIIBMEES) , MABRFHHRESZZ HDD 5% SSD Al
MR

o MEFME: XYUE T 1760 H] NE S NS ] Z X BIER, MR ERME
ML IER B FEFEHBRE N . RITEAEAENRIEIRSELZHITEXEEE,

. WERABRA . BIR Nodejs MAFHAET MM GPU, (BT

[ ¢ PrATEZRFIR T BRI T Node.js N FHBEIR & R HRY ]
_V\?‘; S
BISMESLL
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T4 gETE R

B FHERESZ B SR B A R L5 A5 vT Pt e, RATRER BN Z FA R PR BERR b
( IR EMEREME R ) MATHMERBIE RIS AT FIME . maRirf[a] |, ALPRHE | JER | W5

FIATEE o X B DLHE 3 5 — KRB LA — W IR BRI EHAMX (CPU MM 47
mEAE ), BTE, WATBENME XL,

AJ T

—NRGEMT S BN, MRREMFELIMMRATH, HINIRHFEN
PERRIR T . TAIHERT LLE IR A R G AT Stk . AT e R TR st . WPR R G5
T ALE, AR ANGRE R AT AR AR R R

e 5z At 8]
O 7 e Aot — 1 R 45375 3R A 4 o B B i 53¢ B 0 IR 25 A A4 — 1 Weeb IR 45
A B AR 55 AT 3 AT B 0T 52875, WA RTRT 438 3 4%

o HFERE: XA AR IIER S A AL R A SR SE BT AR S 1]
o MRFBEIE: X—EHELRIEEBRS (TIE8AL) BridFeayntal.
o fEEIBIE: —HZ(ESRTCETM, HRELRESBRE ERERE . SRmNETH

FERR IR SRR
b3 3R

REPRERRE (AR AT R ) RAEALEHST (CPU B GPU ) HBfTiiR. — M
BFUEREESEIT, BMESATHFSA TSRS & mmas o R
AT HFT— /8% T MRIEREZ TR ASIA RETE R, RHAR (AR ) #iR,
TEAR R (6] P SE T8 2 R H 22

iR

FEIR X —HEE T BT RERR GG 5 (H7E Web N TSRS AEAIMT, FATHXA
TADRE TR ML HER . W45 3EIR AT 15 AR AR W48 Bl (5 A A RO IESR o
IR ZAEEFE MRS, MBRHW 5. B TIEREREE, SR X T M4
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TEHISER AT LU ISR AR . SR A] AR B (BB AR5 ). B XMk,
SRR S ISR E

4 P
™ 5

SIERMEOUHML, AEPRBGFRELHEMET R, o, BEEmER, 2
—RE A Y A — 32 55 — T LA A B B . IS 808 W LA LR B DR .

. PR RIS RR AN, TR — B SRR B
Gl fi. B, WEEE, BERURFALG I TRE TR TR,
T S T 485 P44 - B

AJ{R4ETE

AIRGEYE R R GEAL B RIS ROBE ST o AT AR TE RLAFH) RGN X RE RSl — 21
e (BT s ) R S A AR K
TEARTERHEIERSY, FATRERAM T RN (AR 7 X

tEREST B

PEREM T (BEAR I PERERIAT ) RAEX T O A W IR FRBL BB FIBF ST . RATE
I AR A E N AR R RE T A R, B ERIRRE R TR, REFEM GRS
NERME IR L. B, HATREF WM Google B9 Chrome YT 83897 & & T H¥K
AT EPERE T

P 4% 1 RE 53 4

BL, BORMT—TMEMERE. LAAT, N T RS — RIS HRE, RATA
HAHCE -/NUMME BB H. K, A 1T HRETHR API (http.//www.w3.org/
TR/resource-timing/ ), AT TIEHRURMFL . tRETTRS API BREE IR BBk
BEIR A TR P2 T B4R -

THEER T % API ATHRAER 2+ 408 4

[163]



Learning TypeScript GI3ZAR

Response

i | ' + v ¥
(Staled/Blocking) Redirect App cacl 1 NS = E
| | (Vime. (Content Downicad)

Network / Server

T LAE S T A2 R SR DRI PERE T APT:
window.performance

EKEJIMN R performance B X R BA —2)E M memory .navigation Al timing )
*ﬂffﬁi (clearMarks. clearMeasures Fl getEntries). ?tﬂ]ﬂw‘{i)-ﬁ getEntries ﬁlii
KR —NEEB—MNERATHIEEE S A%

window.performance.getEntries ()

ﬁ?ﬂ Ij\] E"JE:—-/I\TB?%B% PerformanceResourceTiming HI‘JQ:WJ ) FE@/F"&\T—FEE,‘J%:E 8

{
connectEnd: 1354.525000002468
connectStart: 1354.525000002468
domainLookupEnd: 1354.525000002468
domainLookupStart: 1354.525000002468
duration: 179.89400000078604
entryType: "resource"
fetchStart: 1354.525000002468
initiatorType: "link"
name: "https://developer.chrome.com/static/css/out/site.css"
redirectEnd: 0
redirectStart: 0
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requestStart: 1380.8379999827594
responseEnd: 1534.419000003254
responseStart: 1533.6550000065472
secureConnectionStart: 0
startTime: 1354.525000002468

}

ARERE, B ARSI EE B ATREARREEIETR E Y, (A ST HATIHB)
RAOTBWTEN. B—1TERE—1NIE performance-bookmarklet A YA d{E. X4~
HARIFIRA, ATLAHFE Chrome Ml Firefox WIYEASH . XA 09 T 8k HT LIAE
https://github.com/micmro/performance-bookmarklet #®7,

FETHEMERES, RATLUEIX M EEEROEER, XMERUEFHTER TH
RETHET APL FREUEEE, XHILIRATEEE R PAMER ) P RER] R .

Navigation Timing

Redirect (1x) (181ms)
[ 200 cache 2me)
DNS (oms)

R - o

[HHHHI Time w First Byte (123ms)

Rf!nn- (_Im) _ . ) , ~

Lo SNl = s R i T R A SR
domContentl.oaded Event (3ms)

domirteractve Event (Oma)

onload Event (2ms)

Osec 1sec 2800

H, MUATLAE Chrome FF&# THEEHITML RN, 7R MKTHER, 1T
JF View S8, %# Developer Ji# 1/ Developer Tools i ;

v Always Show Bookmarks Bar ©#B

' Force Reload This Page o%R ¢

4 = . -
Erter Precoetin Motn T oxF 10 s A =B C |
Enter Full Screen ~%RF
Actin! Size =
Zoom In X+
Zoom Out %-
Encoding »
Developer > View Source e {V)

Developer Tools X #I
JavaScript Console  \(88J
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o Windows FFEERLMER F12 BHFEAFRXETH, 0OSX HFATLL
R Alt+Cmd+1 TREEEBEA .

—B#EATFRETR, "I T Network FH R VI HIE :

2 [ Elements | Network| Sources Timeline Profiles Resources Audits Console Ember PageSpeed

B T Network 42 J7 S RE AL T 89 511 -

Preserve records on navigation
| Clear records
Hide/show filter buttons load event markeT
| H ilte
| Change size of resource rows Filter buttons DOMContentLoaded event marker
N S | I T I
® ©® v = Preserve log l |
blte m Documents Stylesheets Images Scripts XHR Fonts WebSockets Other [JHide data URLs
Name Status Size Time
Path Method S Type L Content Latency Yerver Timeline “00m 600 ms
== www.google-analytics.com ox seript 39.1KB 46ms h—
data image/svg+xmi, woww hmiSro.. oms
._:‘ GET (data) image/sv... B trom ., Qi =
| hst-shadow.png 200 swwhimisro..  79.6K8  141ms
— [satic/images/mastheads i oK |1m3ge/DNG | parser 793K8  a2ms e | ee———
" xjAIXh38115Swyp)XxuCM8rria- 200 www him|Sro.. 15.8kB 44ms
— themes.googleusercoment.com, &7 ok fontwal o rer 154k8  a3ms O - |
| EnbVSDfGHOIMmVDIXr-haR 200 wwhtmiSro.. (154KB  S54ms
— themes. googieusercantent.com, oK fort/woff | parser 1508 44ms e o
search-button jpg 200 www.htmiSrg... 1.0k8 S5ms
£ istaric/images/home . oK ge/ipeg Parser 7538 55ms gle .. @ X
3
| rss.png 200 § wwwhimiSro..  (22KB  44ms ! il
/static/images m ok 8¢/P09  pirser i 1L9KB  44ms i . f;
.| datairbage/ipeg.bas ims ?
_‘ GET (data) Iimage/jpeg Varseé {from .. oms ] i‘
i
"] DXi10RHCpsQm3Vp6mXoaTa. 200 wwwhtmiSrg.. 15.1k8,  Sims
__J themeq. qooglieusercontent.com oK fome/mofl Parsar 1478 50ms i e
25 requests{l 251 KB transferred | 706 ms (load: 707 ms, DOMContentLoaded: 506 ms)
| t
Resources Summary view

ATLERR, 5 BBRAE—NFET, §—1TR— I UFNNBER. A0, "L
AR HAD—F) 2t a4, B[R RE TR API ZRERAIEHEMR performance-bookmarklet Ff
HEHITIRR

AR AN EEM TR B MK AR, XELIEFKIIHE poMcontentLoaded
FHH AR R (B4R ), BETRE 1oad BHH AR RS ME (L1£8):
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Timeline 2.00s 3.00s

IMIIIII

XMANEAEFER, FAT LRSI E RIS R EN TR, RERMEGRE
AP AT A -

e DOMContentLoaded H{F7ES| %ﬁ%‘i%)ﬁ%@éké o
o load HMEMEMVTRMEB TG R

WERARKS BARYEAREIFAE timing 51, o] LIRS —MERETTRT APL MR

Timeline

4.00s 6.00s 8.00s
a
s
) £ 100 Setup TV
| Stalled et et | 238.439ms |
| DNS Lookup | 0.060ms |
! Initial connection L 128.687ms |
Guest TIME |
i Request sent 0.093ms |
| Waiting (TTFB) BB 127.321ms |
. Content Download | 1.722ms
| Explanation 498.690 ms §

b, FFRELARESHRTTE API RIZEGXEFE LN, RITRERESNMEEEA
A S
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HaEiTE APl BUIES i

Stalled/Blocking R R EATR AR, FFE TCP A ERIKA R, Xk BAT R
J&, —36iER4 BIR blocking AT[E]TASE stalled Aif[A]

Proxy Negotiation 5528 i i R A (]

DNS Lookup f@tr DNS Hohik BT[], I @R 25 DNS IRF#5ET
X8

Initial Connection / Connecting AR

SSL #57 SSL E Hz (R [H]

Request Sent / Sending MR T mE], FEA/NF 1 Z#

Waiting (TTFB) TR ZRBI MRS EEUWCE— N F W RetE, NFREFEE,
AT E 5 IR S 2R ARG AT BR T 5 IR S 25 i N £/ M ) JEE Bsf

Content Download / Downloading IR 55 25 e R A BCHE B et )

L& RES A PR

FXHE, RSB rNEHEE T, SEMESIEHEEERT . SWAFTIEHA
WM A R 2 A BB, Akamai T 2009 4F 9 A K fAHIBFFR S, JHE T 1048 ZME,
K

o A7%IMNF B M T ANERET (R 7E 2 BRI

o  —HMEETEKEE 3 F, 40%HANSKHAMTT,

o S2%M N FERRABATIXT IR A I s B M B

o WMFE—NEYREEINERRE, 14%MARRSEFELHMMIEAY), 23%HAEK

TN ANRE T O g 2 D B FL R
o A% A FEIN AT R I T UK R AR R

@ A LA i X AT A] Akamai FIBFSE: http: //www. akamai . com/
html/about/press/releases/2009/press 091409.html,

MELEESEHATAE L, BRI ZEIRBIMAEESAEE, HEE B2

HHEE,
— BB IR s AR e R SIE 2 B0, AT S — A3 LA IR . 7E 2 7b
WA onLoad {4,

BRI onLoad FFATLIRE MAAERE, [HXIHATRE A RBMES .
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6 MNFAMERE

onLoad FHMARLIGEMLEIERE, FATTLAE —T Twitter Al Amazon FYINZRIFN,
THBRP TR, Amazon b Twitter B EREMA T, BRTENIH onLoad FHHEAHFRAY,
{BJEFH PRI 2 BIfR K

T Amazon

XA ARBIRT LR, e P Rs, AMUERmmEEE, @ E1 L P R A
FIMTTANA . A TR —s, NP N

[ @ FTRITESS 3 3% 5 WA T TypeScript 545 ALY HIA ]

R4 M RE AR AE SCEANAN I

FiGh—Fh oA Web R FHPEREIY /7 =0, , i i B S BRI PR P RE T, LLAN Google
PageSpeed Insights I Yahoo Y Slow .

Google PageSpeed Insights £ 7E &bt il Chrome | Y 88 4d {4, i1t https: //developers.
google.com/speed/pagespeed/insights/ Al P ELR AR, HAZESHTHY Web I FH
URL, JLEVGE, ] AR B s R
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Gaw ':k
(-‘ Dévelopers
Prooucts > PageSpeed Insignis

PageSpeed Insights 2+

http://www.remojansen.com/ m
n Mobile ___l__!_ Desktop
KAWAL] Speed

n Should Fix:

Optimize images

+ Show how to fix

Eliminate render-blocking JavaScript and CSS in above-the-fold content
+ Show how 1o fix

Leverage browser caching
+ Show how to fix

{1 consider Fixing:

Priontize visible content
+ Show haw to fix

Minify JavaScript
+ Show how to fix

Minify HTML
+» Show how to fix

XGPS — e AW, AT B IRATER = 0 A 45 T RE AR AR P R R
Google PageSpeed Insights 12 F LA T #LIUISR 8 5 Web L FH B BE -

o ERIEEEM

o JAHIE4E

o HRALAR S5 25 me Rz s 8]

. EFNKREH

o JEAREASTHR

o HiALE AR}

« fitk Css m#

o HEZEERNE

o TBRBHZEEYLHY JavaScript
o fHHRLHA
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FAXATHEE, RhERANAE, MEER BRI SHY, SEEAMNH
AR AR T B et s .

ZT Yahoo YSlow, TA NI #4451, Node.js B PhantomJS fHfE5iR4A<, it
http://yslow.org/ Al AIRBIRABE A, A YSlow MiE, ar=4—hid, &
1SS METE, T EFR,

Grade

Make fewer HTTP requests

Overall performance score 82

Use a Content Delivery Network (CDN)

Avoid empty src or href

Add Expires headers

Compress components with gzip

Put CSS at top

(PP M|>P MmN

Put jJavaScript at bottom

A

Avoid CSS expressions

n/a Make JavaScript and CSS external

A

Reduce DNS lookups

Minify JavaScript and CSS

Avoid URL redirects

A
A
A

Remove duplicate JavaScript and CSS

Ruleset applied: YSlow(V2) URL: http://www.remojansen.com/

ALL (23) FILTER BY: CONTENT (6) | COOKIE (2) | CSS (6) | IMAGES (2) | JAVASCRIPT (4) | SERVER (6)

Grade C on Make fewer HTTP requests

This page has 4 external Javascript scripts. Try combining them into one.
This page has 8 external stylesheets. Try combining them into one.

Decreasing the number of components on a page reduces the number of HT|
Some ways to reduce the number of components include: combine files, com
style sheet, and use CSS Sprites and image maps.

»Read More

Copyright © 2015 Yahoo! Inc. All rights reserved.

YSlow iz H LA T HLNISR = Web W FH B3 -

o JE4 HTTP &R
o f#MH CDN

o MG/ expires BLZEFk
o {#] Gzip FE45 4014

o FEEERRBAETIE

o JERIABAEIRER

e /> DNS #if]

HREHW src fl hret B

G CSS Rk ( XFRBISRIME)
8 JavaScript £l CSS BRSNS
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e JE#4E JavaScript fil CSS

o EREE

o BEREENMEA

o PMCH ETags

o ZfF AJAX ER

o AJAX £ GET #K

e U/ DOM iM% H

o B 404 FHIR

e B/ cookie HIK/D

o AHEMMERI cookie s
o EEITUE

« AfE HTML H¥ RBEH
° 4% favicon.ico Eﬁﬁ'#ggﬁ

MZT—HFE, BAd AN AT LAE SIS E BOMARTT , A5 2 s A xd A
TR BGHRIHTT o

4 MRRAERT REL KT MEERRNANFR, ATLIE—T Iya
% Grigorik 5 ] High Performance Browser Networking —15.

GPU tEREST#T

Web BRI CERER AT GPU M, GPU B[ TAEEEMEESH, FEit
A EEE 2L F CPU, Hin, CSS3 shilinl 4% GPU fin#, i CPU Mfii#E JavaScript 3l
|, 2, SHshmAME— ket @d JavaScript, {HRESKIEAINE L H CSS3 KA
# JavaScript Zhilj, K% CSS3 ShEIMMHEREERITFREZ T .

Bl JLAE , 53 0 2§ 9 WebGL API A L B #2AF GPU, i X~ API A] LAM#EH GPU
S5 BhIR A6 3D ek A Ath 5 B & ETE R A

B ERNE

At Zitie 3D NAMMRE, BV B R LLERITES —4 -+, REmi,
RIS R —AEEME . SPMERNE FPS SR, H— AR L BRe,
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BRER TFEZW, RNRFAF TREMAFERE, FEHEXEFERTRRR, FPSH 60
(BF 60 1) FIRIGBAER PR

S R—A Web RLAES, BATROZRTE— TS H{R/EE FPS KT 40, FeHl2%t
FahEMAHF TR

H—NFIRFE stats.js, B UIERITFEZIN ARMER, H GitHub #itht A https://
github.com/mrdoob/stats.js/. ¥H FE TFRIFMBRIN HP 2, BdFE—XHEF
B HEETT R & TRAES 6 His1T T Eay .

var stats = new Stats();

stats.setMode(1); // 0: fps, 1: ms

/7 WIS E (A EA)

stats.domElement.style.position = 'absolute';
stats.domElement.style.left = 'Opx';
stats.domElement.style.top = 'Opx';

document .body.appendChild( stats.domElement );

var update = function () {
stats.begin() ;
/1 AT
stats.end():

requestAnimationFrame ( update );
bi
requestAnimationFrame ( update );
—VIEHIE, TUERREL EAFR— RS, BE /5 FPS #XU1#: 5
ZIMR

o FPS X ER E—BhEgad i, BB,
o ZEPEAERER—WITREARE, BN
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CPU 1¢gE5#

AR RSO, HEEER T

F A ER WebGL N AT RET BEWEETERE T, X AR AT LAt #%
Chrome $2t#) Trace Event Profiling T.H . 405 T#EX N TH, 7]
PR E M https://www.chromium.org/developers/how-

tos/trace-event-profiling-tool,

H.# Profiles 3, A LAMLK &1 R BB 1T 1] o

Kz T¥E, $THF Chrome FF&#H T

ne | Profilesd Lonoucce

Select profiling type

@ Collect JavaScript CPU Profile

Ember Pagedpae

CPU profiles show where the execution time is spent in your page’s JavaScript functions

Take Heap Snapshot

Heap snapshot profiles show memory distribution among your page's JavaScript objects and related DOM nodes

Record Heap Allocations

Record javaScript object allocations over time. Use this profile type to solate memory leaks

Start Load

TEIZET K, 9 Collect JavaScript CPU Profile J5 8t Start %4, BIn]FF4Gic%
CPU W MBI . MAREERREE I R BGHT S pret, B {7 b B0 o 5 o457 L $e 4l B m] FF
MRitR. LINBATESMT foo ¥, Jofidi Start HAHFFIHICE, REWA foo HREL,

B —TMEIE, BARREA? RIGEEEE BT I B 89T a4 -

Y-
Chant v
‘soome T ond | 5o 100s
1400ms  1600ms
) fo-!
T
| |
] L}
1
g
Vol
[ |
i
| L}
Name {program) 1
Self time 272ms
Total time 272ms
URL
Aggregated self ime  310.793ms
Aggregated towl time 310.793 ms

Jl
N

el

mv 11 s eneit T pe e 1)
111 [

V” I llm i

1 k %
L1l a i
i ﬂhﬁ‘u?ﬂo-"lﬂ Mo

1 i
1l o

ﬁﬁ[ SRGE T ?
,W i
i TR B n.mn i

ﬂml}!l‘.}\:‘ il
({Ewapedl 0 2
RR LI

co0y )

Ll ()

\00ms  2000m:  2200m  2e00ms 2600 780G ;oonm'nuum 3400ms  3600ms  3800ms  4000ms  4200ms  4400ms
Ocie) I

Ot IR tabian |11 AR

uﬁﬂuwwumwwmwumw

..

v
h!l}i&s@!WF
¥l
=
i li‘ﬁl-‘v hl!"?ﬂh'lhll MI
[ wEE !!!ﬂ
- |
It EIE
r L
o8 17 g $i| 2 ..,.
@ 80 m i 5| mE
i‘ .i"!.. [ 13 l..lllmll
w

a !ku wa e lmimlm fman
4 il
L2 Ei!énﬂmilﬁfﬂiﬁhl
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e} TR XK S ) R T BRI R DU , AT R PR T AL RS, X
AR SFERE T Bn . SRR S P — A sR B R, AT AFERT [A]
WZE T MEBIHA BT

Chart v
= T R Y P

0 ms 1900 ms 2000ms  2100ms 2200ms 230
I

i it
Ml 1]
I B
i EE
|
Name (anonymous function) 1}
Self time 1.0ms : 3'
Total time 1.0ms (T
URL

Aggregated self time 1.003 ms
Aggregated total time 1.003 ms l

XL AR AT LI

« Name: E¥%Z.

o Selftime: XA eR%H FH 5E BT T AR 1] o 5% e B F 0 BT A B R DAT BT s B I 1]
ZEAEN, (R ALHE VR A sR BT 7 B B[R]

Total time: PRZAFASE LA SATE], KEZ RS BT A BRI 3T B AR [H) 2% 18
FEN, BLEE VR P At pR BT R A [

o Aggregated self time: HLKICFENRETA RARFRE, [EAHERRHHALR

P BT[]
« Aggregated total time: BRI MN REETA TR AT ], A4E T8 A A R BT
FHEHE .

WNFTEE T TR, FrAR JavaScript HHEE— I ELBETT, Hik, J—1
PREEIATHY, HALRBA ST, A, — N RBPITIIERKERIRE, NARSENR
AARMRPARES . ATLLEE CPU MREMR &1 E BRI R REUETT S ZHtiE, gLl
JERRFT LAl . B LASR S R ORI, 18R R AT BE 25 (o FH 545 eR BRI/ N PR
R
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RFERE St

FH—AZEE, ERagsRBNGY, YEEFEERAEE, LR EESE
WNFF. FERERFREGRT, TEASEFEAR, WMASHHS. NAEASHEIL,
XHERALSSBAGEE (FEEREALE ).

BATAT LA Chrome FFA#H THRHENFIHENIERE, B, TERMEREFE
NAFIER 1B 0L, 8 Timeline IR, i/ b AW EFRRIA] 4510 R BT IR FE AL,
BEIbA s, SAmERBER, WF R,

0 e T Tanetwe! * glae Sraauac
® O v ¥ Mu = Causes S Profi v Paint
| 100 ms 1000 =3 W00 my | 2000my 2300 ms 3000 ms coma 4000w i 500)
| ]
i (REMRE | GRIRREN ak BT TR S e e i
| I DSBS L
500ms ’ 1000 ms T T1s0oms T 2000 ms I 2500ms 3000ms 3500ms 4000ms
MEMORY IS Heap Size: 27829736 Documents: 3 ‘ioiiir weners 2
W Used IS Heap [27535944 5479 ["'““'_ T - ' _ [
& Documents [2:4] ! —] Sl
ii Nodes [118:50381 B ey P . o N
& Listeners [5:33) - 1T

FERTIE) S L, W] LAA)3E Memory 3£ LA F A FHTENL (Used JS Heap ), TEZRIAY
FlFd, BRITTUEIRE—BAE - THBH TR, X2 TMAEE, U TURMER SR
J&, #GRMAFERZSEERKT .

At EE L AT BB R AEFE TUE B SE G, TEXFMEAL T, JATAT LA — TR A,
HEMENL S AFER.

A —FR AN BN T ERESTNESRFEN, RITLESFEE TRSH
Profiles M R ic ¥4 BLIF 0L o

®) Record Heap Allocations
Record JavaScript object allocations over time. Use this profile type to isolate memory leaks.

| Start | Load

I RITRE B AT ARG, ARBRRATITIRAMANRH, NFS RS
ML TR XHTRR, BRARS—RNFSE, KNEBERSAFHERZD,
ALAE T 8 AR AT EEAR LI K.
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Selected size: 2.6 MB

Constructor
» IndexView :: function() @1277071
»TwitterView :: function() @1223163
» PublicationsView :: function() @1222673
»BlogView :: function() @1222249
» TalksView :: function() @1222529
pGithubView :: function() @1222813
» Stackoverflowview :: function() @1222389
»Router :: function() @1275497
»__ember_meta__ :: @1238639
»ApplicationView :: function() @1277873
»PortfolioView :: function() @12221@7
»PublicationsRoute :: function() @1275247
»StackoverflowRoute :: function() @1275243
pBlogRoute :: function() @1275241

B Hrp— R, SLREE BN TR R B R HAE . (] Profiles BT R, 38
REF ZIn a1 AR A B AR

® Take Heap Snapshot
Heap snapshot profiles show memory distribution among your page's JavaScript objects and related DOM nodes,

FEVIANS, EEREWNA T RAFEAN, XMMHEHFH, AR TSR
Z RIS BT o BE LU R -

Summary ¥ Class filver Al objects.
Constructor B o
wError e
» Window / about:blank
vu
»u @1444185

»u @1695301
_pu @1646261
Retainers
Object
vrenderer in function() @1566093
wPublicationsView in n ©1461035
»app in Window / www,remojansen.com/#/portfolio @1420981
»source in @1741023
2 in [] @1752981

papplication:main in @1741035

»application:main in @1741033

»application:main in @1741631

» application:main in @1741029

» [1] in Array @1448393

»? in (object properties)[] @1742809

»1 in (object elements)[] @1486317

» namespace in n @1740333

»39 in (object properties)(] @1742819

»39 in (object properties)[] @1742817

»39 in (object properties)[] @1742815
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EE, NEREAFER R ZER NPT LR KHAE,

3z 3% O] 44 2%

MR RFN I REES A REANFEENS, 5—FmE, SHREFINRERIES,
Hetn C# 3% JavaScript, A& ABNAEC, FERIK IR EINL,

JavaScript BILIREIES @R, EXHFABRERINTATER LN

AEREF B REES, NENEMRPRZEIEHENMAEL

o TEHEAR
o ERNFFHITIES
o KON

B3 AR B EAT - A R R, Rt AR DT B B, R O A A
Br i B . R EE A B: SB—BrBOVAR LB, RIBIR RS ARic AT [y g
e FBBONEREIB, BVR LB B iRicid B BT S RN

B3 [ Wi A BE AS 0 E R LL AR P T LU BR . (ERBATNAE, HAHFE— LR,
BRIEMERE, H—EELEETERE, —EFENFE, TRESSFENFE.

ARG R BB AR, IR S BN A BR AR AT U iR Y
FIAMER, X B3 — AN AT LA B 3RA 5k S i e A it 5

o KEHERRITHETES

o NEHEBRFMAMIEE,

o MALSICHEHR ETIOME, XEREFRE LTSN

o [FRHXTRUER, SIS H, LB 2R SIEAFSBEOUERBIED .

tEaEEBNIL

AT BA T EREILALE A 3k, WPEBIPHERESE, 21 A ShbrERe s
AEM

HEREM L BB
TESMTRL YRR G , B IR A Lo RE R AL TAE . B eh TR AL PSPt
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TBHERMESE, RN XAEMESSEBELER S %Y, T HERBSEEG EEERIE—
WA, XFPEE HICWR T AE, AT Gulp SR#BI#HIT. Gulp BB LIRRE
[V EFELE . BALE R . ERSEAEE . (cache manifest ) LK HAth B shibaEEILAY
1£%O

[ WA THEZXT Gulp MAHR, HEEH 2 5. ]

MERE NS B 1k

EANELAEVFZERE A S UEF A AT LI Gulp SR, X[FEIFERE 7R RE MEII(E
% Lo

AT W R PERE, BATRE SR BIES AT IR LA R BRI N A
u‘F#Wo

o EAREN (RUM) @ X307k FRWE RS P Ui R EREEEE, %58
I AEN AR N/ NBE JavaScript fUBSSEEL, FEAERIRUELE . KIS
HRE,

o RRHUNBIEE: XITTHEFE RSN AR AR R, T RATEF, Hb
AR, ORI SEA% A BEvER AR L S 3R 4E

o ESCNISTRRUEI: X KT7 A FE R B SC WARRI P RE R, O R HER
FSCR P RAE, TR ICER BOBIAE S B A P i R R BT LSRR 0 (MRS | h3s s
B, MHERLFE) .

TESE 2 F, T2 TOMMAI7E Gulp FECE Karma LAEFE Phantom]S A EF71iK

PhantomJS J&—FH ] LAFC &5 AL HTTP 445 (HAR) SUHFROEERINIBIAE . HAR )’c
frrid & HTTP BREREE, X TRADRYE, RTEEHAAH KN EH B A ERIT T,

BAEM LA A AT] LLJE F PhantomJS API SRR I &4k, tban,
netsniff.js Al LI H MEHERN HAR X4, ZIME K GitHub Hilik A https://
github.com/ariya/phantomjs/blob/master/examples/netsniff.qjs »—HAT HAR
SO, FEATEAGER HAR HLE DL ()l A PP AR(E R T, X H 1Y GitHub ity
https://github.com/janodvarko/harviewer, HeAh, AT LA B BB A Gulp
FRiEH HAR 3.
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W] LLi#E G B Phantom]S Kiz1T YSlow PERE /AT 45 3K A B b i #, AE
THE£KT PhantomJS RVEREREIAIHISCHIR, HAEFE 73R http://phantomjs.

org/network-monitoring.html,

. mEZEEMH RUM, " LLFHE —F New Relic W f# R 7%k
[ \\%’:\K’ http://newrelic.com/, B # /& Google Analytics http://www.

google.com/analytics/,

kxR =Fvita

FHM—FpRT N ATERER TR, WE B SEPERENIK X IR A FRGER S
W —HMEREE R, TmEFIH T ILAE WA AR

o IMEALK : DR —FMREEA A HEREMIK, AT LUE S Bk T s in g &
THRGET RN OFKRPE. FHERRK) .

o EAMER: & H RN KA ATRE ST, XA XGRS N 7K A [A]
Wedm B FRER IEH TAE. RAMIRZER Fomb @ EERAR, KX+
FF%& Node.js b HEEAFA R, FA Nodejs MABEEAREZIHF AR,

o BFEMEK: Wl bk, BRESMERZ, BEOGE R B T r 8
K. FFURE N RSO L R IS TE M AR R [ 8, S Al i mT 45 Bl
AV R B S TR

o WEEMEK: BRSNS, (EGE 3 i ) B A A T gt Tk, X
W3 AT 5 B Wa i M B RE 75 R X R ZU AR AL B )

o BEREMR: A T W I EC B AR e i R BB AT A e, 8 E R R
RN [R] 9 7 R m)

% © AR EE i 25 8L IMeter ( http://Jjmeter.apache.org/ ) Fll
' Locust ( http://locust.io/ ) M TEILH H shik.

fix Ak
A R FE AT R BRI T LA B BRAT TR SE AR B A, 2R, T R T AL BE AT AR
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AT LS B4R S N P BB A & . TypeScript RS IRACEE F A =Ff,
Error 2£
BITATEE R A A G & —4 Error 28

throw new Error():;

HATATLARIRE A RE AR, I — P SHE Error KEMIER

throw new Error ('My basic custom error');
LR EELZHHEXKERGES, AT LUE kRS

module CustomException {
export declare class Error {
public name: string;
public message: string;
public stack: string;

constructor (message?: string);

export class Exception extends Error {

constructor (public message: string) {
super (message) ;
this.name = 'Exception';

this.message = message;

this.stack = (<any>new Error()) .stack;
}
toString () {

return this.name + ': ' + this.message;

}

E LEAARES, BRITEHT — Brror 2, KA TEITET, {HIFIE TypeScript
B, LT EACHH, REUERT — kK H Error M Exception 2, FREGIET
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customError ¢ H Exception 2.

class CustomError extends CustomException.Exception {
Il wss
}

try---catch iER]#1 throw 7Ef]

catch IFAISHHAR oy FHIMEIRHE . 7 try PERARS, WREBSTRMT, BFH
2I1B1T catch RIS,
FHNER —A AR finally, 27 try fl catch BFT/EHUT:
try {
// FEBITHATD
throw new Error ("Oops!");
}
catch (e) {

/7 try it R E BT

console.log(e);

}
finally {
/1 TRRBIH R EESPITHASG

console.log("finally!");

}

TERZBRBIES T, & TypeScript, iAW R WIRIEMRFERR, £ALE
IO T RO EEERE EA], EAXSHmikeE, Eit, ESmtkaEr REBCRIEIR+
Eﬁﬁ%{iﬁ% try..catch M throw i—“.‘%’ﬁ]o

INGG

ATERNTT M TTo0MERE . ARBTFEIMTRAERE, B3 THEA—&TREG
TypeScript MAIRITERE, X TR AFRINREATRREERNSEIR, WARBER, NEHE .
IR ELE A SF R, BATRRE T 7T LA A S 55 A0 B PE RE A T A BRI X
%I{lﬁo

FET—8, BRIV fIITR B sk, LIRS TypeScript i FH AT 4Edr Al
.
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AF, A1 T AN TypeScript M A4S ST, WAFE B H TEAHE
BUERAT IR E A ER
AEANREFBEAFUTIANES:

o EETHERIMNALEH

o MAHLRIAN B

o la{#F] Mocha. Chai I Sinon.JS
o WMM{ERINTE . FGIRES

o LA MERE

o WAHE

o  ZIENIX

o fNfAI{#ff Karma #1 PhantomJS
o XU

o ERINAE BRI

AT A B AT 3 = BT I
MR ARIER

TEAES, RIISEA—EERFRENRERM AT EEARB RS LERITETFLH
ZHREE — T X ST HI R TS
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Hr=E

B E R, EROHEINAFAN —BREMNIT RS SHEMAA, SdaE
PR HER—H,

MR —T, FNFE Google Chrome HIBAH T HE, ZSLHL JavaScript Math MR, FK
ZEARNENZIFIXFER:

Math.pow(base, exponent)Fi& 5 %18 B J&k 3K (base ) #9454 (exponent ) K7 (5% A
kAR RS T
ATXEFELR, BATATLIEIELI TR

class Mathl {
public static pow(base: number, exponent: number) {

base " exponent ),

var result = base;

for(var i = 1; i < exponent; i++) {
result = result * base;

}

return result;
}
}
AT HRIAN T EREFTI, RO ERTENT R WREANSH 0
WK, ZOTLBRIRNSERNE .
XA R TOR B B H8 B «
var actual = Mathl.pow(3,5);

var expected = 243;
var asertionl = (Mathl.pow(basel, exponentl) === expectedl):;

JEBEA BAMERE (SR BBASRERE):

var actual = Mathl.pow(5,3);
var expected = 125;
var asertion2 = (Mathl.pow(base2, exponent2) === expected2):;

WARMA T AR, ARUESURHE R TR, I HRNAE E 2 M BUHAE TE:

var isValidCode = (asertionl && asertion2);

console.log(isValidCode) ;
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MIXFE

WAL (specs ) RHMEIT &N B FAIRARRMHATE — M ARIE, —MIRKAE (R
SURIPA TR ) B—MFAEOR R, EOA T RENRAEER, KL ST p
B, BRSNS . REFHTEA TR B AN P A AR X — AR o
ik A 51

K 5] RO — DR R IR R R TR — ek . AT flzAR
W R AGIA T AR5, WTE R, TSGR S, T RAEE
S P 44 SOOI
MK EH

— AR AR S MR AP S . WA RS BRI R, —
AP AT LA 3 A0 P R B 3 R 5 A 85
i B A

ML (Spy ) RFLLHAELRIRMRITIGE . EARFRINTEE 1R, HFHIERE
AIGERITEOL (R . fal AR AR ). 2 spy LB — pRERY, XA~ eRELAY TN RETF:
BHBE,

%5
A 4 X G TI B MBS A IR BT 2.
i A

4 (stub ) RMAMELRGRA R —FhIhAE. WHXER RV FEE T R R RE B
RATESL . AR —HERR, YA EE — KB, XA ek B T RE S B0ET
AT B

=L
HHL (mock ) RS FilliAAE (stub) IRV, Martin Fowler H—IKE T —REA (H

[185]



Learning TypeScript (3ZhR

IR MRA% ) ( Mocks Aren't Stubs ) AYSCEL :

#H AR EE A mock BF LA stub A RA—— ANE@FHA T ol KR
BB E, ZALEARBAN 2LWRE, BARLE2H —RiRfeen%
REMETG, £5 mock FLAEHR#HE, KFEMA,

CMZEEBBAIAREE, AP ARMNXLEROBIEFXFE: —MEZRE
Bk, F—ANRATAKIE,

F—HEAMNRXE XA FTLARE: RFEEMSANHFA, —DNTHEEEY,
5 — A2 X 3R 2 A K& mockist ( mock WA& ) #9,

BRI AR B D WL SR it —sedgi . (BRRVEENFEX D7 AR ¥ AL,
BEEMERIER K.

o MAHEABIIRNRFREEAE, AL TR A S MR

o AU SR A AR PR E I R A e

YRR AR, RXHEDFI A X HH EEREKIA R,

MABERER

WA = R R EF DA S KA AEED B il iA%], FERrAESR
BIER4Yy, BAN1EFE R an{a{#fH Istanbul ( http://gotwarlost.github.io/istanbul/ ) 3
B S S

HER AR

RogARE, RISHB—HE=J7TH, GF-LERMASLTR, KIENEE
X T BN, EFBZET, BAFEM npm 7ELBA F 7R 61 49 304 e b Bl

package.json )‘(ﬁ:o
FriE—~4 M app YU JeHH7E BLHTEAT npm init A4, E B — 1 HH package . json

3

npm init

[ Gl % 2 STHRBESRT npm HIRBY. ]

[186]



7 NAWR

Gulp
TATEMEA Gulp (EFEFTaElT — SO ERESEPITIIK, fTLIEE npm 223
Gulp:

npm install gulp -g

[ GG RS SRR TR, EIL‘ME%—T%]
>~ 2HE,

Karma

Karma &— MR Z 788, HATKEH Karma BT, XOKEERAE M, HAE
A T BA R A PT BE A PATINK . AHRLRY, BEgiSse SRSk (Gl —1
E5B178 )

Karma 7] LUE S 22340 4 5 Z R AER — @A . 130T AT mi ar & # 17 %
%

npm install --save-dev karma

A K %2> Karma ff{FR1ERIEINAE & R & E A S

npm install --save-dev karma-coverage

Istanbul

Istanbul J&4§ H B —47 U5 7E A Sh ALK gl i TR, B AT RUA sl 35 2 4R
o LR AT LK B ERAT T AT H SRR, PO E S B BoA Sl 2 RS Y
FTECFIR B AR TERR T BT R L. — R, BARF B ANKE] 75% IR 2
#*, MAREIFIRTT A # BAnER R B E o Z B A R

Mocha

Mocha f&—MFRATHY JavaScript WHAAEZRRE, A EREF EHAIENRKEM . WiH
FIAPMXFAE . Mocha 1] DAFRFERTSREE 5 5millid TypeScript, #8HHERERIAE, 4 AN
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RI2ER IR, BAREHAMIIEE,
AlE g A F a4 %%E Mocha #1 Karma-Mocha {4 :

npm install --save-dev mocha karma-mocha

Chai
Chai &— X3 A 4 (TDD) MATHISHF X ( BDD ) MHE XA KT =

[ﬁgg,ﬁmmﬁ¢ﬁmﬁﬁTﬁEz%$Bmaﬁ1nomm§o ]

Chai f) FE Hir A EE— MKW S /TEN TR, FHEMER 3,
A LLE A T a2 %% Chai 1 Karma-Chai #6f4:

npm install --save-dev chai karma-chai

Sinon.JS

Sinon.JS B— MM FIHESE, TEARHE T —4H APT (JUNEHE . WA Al a4l ), AT
FEHFRA T S I — A, 2 R A AR R, R E E AR [E) A E R
EREENES, (Bl SinonJS XFHBNELE AT LASE .

A DA LA T a4 %% Sinon.JS 1 Karma-Sinon {4 :

npm install --save-dev sinon karma-sinon
LRIEN

HTEEEHE=T7 JavaScript HERRILFRIHEHIHBB|RIFIIRE, TEIAT—IEN
KAE L, FEA tsd BEEIREZRDENRRE L.

tsd install mocha --save
tsd install chai --save
tsd install sinon --save

tsd install jquery - -save
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[ Qe e 2 BTURBEL AT sd HRH. ]

PhantomJS

PhantomJS 22— TEE/RFHEMNEES. FTLUET Phantom]S =170 WA M AFR
ERIEMIFRWES . HANEREX—DEE A, RFEMEER, Phantom]S A]
LB a2 TPUT, XitBEEES SEFETHaMFRERRSER. FNERER
DT YE 8P FE IS /D T 58 BN E 4 B i E BBt [A]

FTERENIZITIE Phantom)S 9 Karma {4 .

npm install --save-dev phantomjs
npm install --save-dev karma-phantomjs-launcher

Selenium FA Nightwatch.js

Selenium &— MR ZETTH, HRETEHERFENEIT REf7miEs# 3% (E2E) @K A4
E BIER

g MEHEFAETHELZRT E2E MAKWHNE, BRRIIATER

REBMNASEAZNSERBAED AIEA Selenium, BEHLAIULEE. RIS
HiZH A Selenium, F A& A — 1T H (Nightwatch.js ) B E2E ik, B BEh
iz4T Selenium,

Nightwatch.js &=—1~ B Zh{bMiHESE, FF Node.js FF & Web AN, BT
Selenium FIZ53R3) APL, ER— RN KL (E2E) WiMRTE.

A LGE AT T 42 %% Selenium F1 Nightwatch js:

npm install --save-dev gulp-nightwatch

npm install selenium-standalone -g
selenium-standalone install
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Selenium standalone T & Java B _UEHISCA# LB R EH,
R C O H AT LA gd seatE RIEA B UTE B U5 A https://www.
% java.com/en/download/help/index installing.xml Al FREEH

ZRT Java HEERER

Mt X FAT5 3%

R RS, RITEEAFESERENIS . BRERTT 28 1R R,
HR AT LA BERREL A F A BER R SRR | JRMFIAESE K%ﬁﬁ%ﬁ?ﬁﬁﬁ&ﬁ*ﬁa&o ke,
Al AR BE— R TF RO, KU RR GRS S & . W, APAEZERX
FeEHE AR MKEKsh & (TDD ) MfT kIR % (BDD ).

MIXIX Bh FF A&

XIS % (TDD ) B—FXEiAR, BT AEE SR UBZAE . &
HIEHT, /] TDD %A% E AT 4B,

1. 5 — P AE TR

2. BTN, FMHEEAEE T GXHEERAE SRR, B AR 2% o
T s

3. HWED ﬁﬁﬁﬁ‘fﬁ ARl mwiEugs

4. BTN, RUEEfEEL

5. izi:ﬁ@?ﬁﬁ{ﬂ‘iﬂﬂiﬁ, PRUEFR I () HA AR I A R

6. HELL FHIE,

REMAH TDD RESEAWER, MEFLERASTKENR, X RABREE, 40
SN B K B G — 3T, BABRFRINRELHASHEIH, SF HARFHN
—EB i

TDD ZHIEFEN, B e SRR B A BI R AR A e p A 25 %, If
H e 2 T AR IR E
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17 I B

TR Eh T % ( BDD ) ZEMRIRsh I & 5 B, ‘E R4y 242 H TDD f¥s%E. LA BDD
77 R A E S R AR B BN e R TR R AR A7 ok . BARE T,
BT A &L BENRX MBS A G N E LA ENMET

%;( BDD JEMI%E — R p 42 A CE B Dan North AT, 7EZuilb 2
w http://dannorth.net/introducing-bdd/,

MERNELEEIN, Mocha F1 Chai 2t T —2 API 43 BDD 1 TDD Jitk., 7
AEEEAERS, KITHHE PR,

HeAF P —Rh AR I AEE, W8 TDD Ml BDD #EIEF AT AR, BDD £
£ TDD ZJaiEiny, HHFEHRENRSE TDD HAK, FrARTAAH BDD H TDD A
BN 72 BDD B, WA RE FRIFEMM 4, AR ZMT
2, XEELEFF & B BANK B P T8 . BDD g T R ER & P AT k& 2%
SRR, WA —HHE, TDD Wi A RER A bl % F B

A Sl Ao B

MR R IR 2 B D RIS IRV . TRV Fok E SCA WRLe g
B, BRI, W R E B X A BT R SR A o

—RHER N BRI RIS S, RO — TR B S0 . SO
Lk, MXTHRI— PN ERERR, £, BB ARBEIEN TRF P rE 2
B,

TR LA AR

o BASTIR: X ARIMEM L A, ARAF ARSI, SURAIRIRER S —
BefR, AT TOE i B B MR BURRBE ASR R AT B Lk e AR 57
ARSI OB, U R i R A LU 75 (8
A 189 T E HARRAEMHARI BABIH e @M R . — DRI A TR &
PHIEAT, DIEEREARL . PIETER, BUEM AT RER N 2R TR BE R o

o EOEBMRMBEESANI: XPHRMIK—HAN (ORI ) , HEE
AR CEAEERIN ) o 7EERMAT, RATSIEF 6 HE MAEE S5 inil
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5, RBEESERTERNRNESE. MERITEE S ErNEEEEZIERDN.

o EERLER: ARFARTFHIREGHESE. MRAMA TDD 5 BDD, Hi#F|—1
FEFFEEIRI, PZHTE— TR B XA, RERERIT . HEEX Lt
Al L a7 oA 2R E AR E AL, BERATA IR e E i .

o MEBE/MNEFANK: FRFIAEFEGATIMAERUE . v LME AR AT 2
HREAFE KB P I A SIERE R, HE THEZ AN, TLUERS 6
=

o Xt ( E2E ) MK : XA R AL AR A AR EZERNX
BIEE—A B2E MiAiEsE, RilaZAgeEml 5 EXHP —HNHE, N
TRBXAHRY, ##FH Nightwatchjs 1 Selenium,

o ISWGALK (UAT) : XHARBIERGEREMN AP RAER K.

2R B AiE 1

ROVEAZERETSER, MFHRTIR, @%FELEF DN AR,

H TR F P AT, FREEE— LN (FIAnR s TR ) SRS B R AT
M2 E 5 ERRE

BEKEM A Gulp 1 Karma #&E — MUK SEHF A Mocha F1 Chai /5 —Lk
Bk, BIARZELRENEHE, ROTHEFESUTRE BT LA B3 m i A 28 449
MR EARZ B B AR B, LA anfar 5 | R JAT T & T 4B . ATy AR 7

IERATABIEE— BT RRF U IT G, TEARTE TR 5L /Y app SRR BT EE R
A3,

5{%%—‘/[\3‘(#{:%ﬁgﬁ source, %:/l\jdﬁl:%ﬁiﬁgﬂj testo :XEHME%X?’EZFE%
WRRTFRATHI SO Fe AT 2554 -

F—app
— gulpfile.js
I——— index.html
—— karma.conf.js
— nightwatch.json
—— package.json
—— source

| — calculator widget.ts
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| —— demos.ts

| —— interfaces.d.ts
| F———-math_demo.ts
F———'style

| L—— demo.css

F———— test

| F———-bdd.test.ts

| F—— e2e.test.ts

| F—— tdd.test.ts

F———'tsd.json

L—— typings

BATEETT & — AT AT AT/ DNEF, 25— Tl — A 35 3 3 0

1598

[ Gl AR A LREBIORI. ]

—HSER T HATKRRSF, BT MRS 2 T RE RN RS XN RETLIER
A2 —MEF (R A —MEFE (380D KR

Test Application
Base Exponent Resuit

£/ Gulp XM EfF

BATABE— gulpfile.js SUATFEE, MIWNES 2 Th—8., BEBTEEAN
node 5| ABEN .

var gulp = require ("gulp"),
browserify = require("browserify"),
source = require("vinyl-source-stream"),
buffer = require ("vinyl-buffer"),
run = require("gulp-run"),
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nightwatch = require('gulp-nightwatch'),
tslint = require ("gulp-tslint"),

tsc = require ("gulp-typescript"),
browserSync = require('browser-sync'),
karma = require("karma") .server,
uglify = require ("gulp-uglify"),
docco = require ("gulp-docco"),

runSequence = require ("run-sequence"),
header = require ("gulp-header"),

pkg = require(_ dirname + "/package.json");

@ o, BATFEE TS npm AR HEITA LTRKEIA, fTL7E
~ package.json XFHEF A KB EANTE B BRRZS

BRSBTS K GRIF TypeScript [0, XEREER, RITEERFHE
FEAASR R /build/source CHJe A, FRiFMHAATE A /build/test XfHFH,

var tsProject = tsc.createProject ({
removeComments : false,
noImplicitAny : false,
target : "ES5",
module : "commonjs",
declarationFiles : false
b i
gulp.task ("build-source", function() {
return gulp.src(__dirname + "/source/*.ts")
.pipe (tsc(tsProject))
.pipe (qulp.dest( dirname + "/build/source/"));
i

XA Gulp E557E source U4 W TypeScript XF4wiEF A JavaScript 3C
%, IR EAMRFELE build/source 3UFer, W LMER T EM 2 ETXMES

gulp build-source
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o EHEX AT A S TEBRA T RIE L T ATRES R M, 7] LA B U745
% HR A I B RSO, B AR A B Y B B BR A TAT TR X B3

A TB SIS —AMESRGFLRTTIK, EHH SRR AAETE build/test XMF
Je.

var tsTestProject = tsc.createProject ({
removeComments : false,
noImplicitAny : false,
target : "ES5",
module : "commonjs",
declarationFiles : false
}):
gulp.task("build-test"”, function() {
return gulp.src(_dirname + "/test/*.test.ts")
.pipe (tsc(tsTestProject))
.pipe (gulp.dest(__dirname + "/build/test/"));
1)

FATAT LAE S LT a5 18T ET 55
gulp build-test

—H JavaScript E| T build HET, HITHFEITR SR (FERTHMRIFRE
F1i%#E T (module: "commonis"} ) BRI LAZEN AP EITHIEITEE,

X4 —/~FE, Browserify WE—IHE—AD, Hit, RIUBR=MESF—58
—AMTERME——XF L,

Bl MESITERTFES:

gulp.task ("bundle-source", function () {
var b = browserify ({
standalone : 'demos',
entries: _ dirname + "/build/source/demos.js",
debug: true
b
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return b.bundle ()
.pipe (source ("demos.js"))

.pipe (buffer())
.pipe (gulp.dest (_ dirname + "/bundled/source/"));

1) :
mREATELE— Gulp EF5H—4, AILLEE LA T iriiTX M HEss:

gulp bundle-source

BTREHE—NAIMNUES, KR K RTiiAT TR 2 — R — R S

gulp.task ("bundle-test", function () {

var b = browserify ({

standalone : 'test',
entries: _ dirname + "/build/test/bdd.test.js",

debug: true
1)

return b.bundle ()
.pipe (source ("bdd.test.js"))
.pipe (buffer())
.pipe(gulp.dest(_ dirname + "/bundled/test/"));

}):

o TEMRPBEBEAS T tdd.test.ts fl bdd.test.ts $1 TDD Fl
@ BDD KUGHIRTE, AT, FEARZMHIFH, RATEHXHE BDD K

RN

AT LUE S LA T a2 AT HT A 55

gulp bundle-test

wE, BT ER —MES, BBEFHIAR E2E WXAMITEE— E2E ik
B0

gulp.task ("bundle-e2e-test", function () {
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var b = browserify({
standalone : 'test',
entries: _ dirname + "/build/test/e2e.test.js",
debug: true

}yi

return b.bundle()
.pipe (source ("e2e.test.js"))
.pipe (buffer())
.pipe (gulp.dest(_ dirname + "/bundled/e2e-test/"));
}):

A LAGEE LT fr @ PATIX BT E 55 -

gulp bundle-e2e-test

£/ Karma iz{T 8Tl
RABLAES 2 &P T Karma, FEHE—MESIIT Karma

gulp.task("run-unit-test"™, function(cb) {
karma.start ({
configFile : _ dirname + "/karma.conf.js",
singleRun: true
}, cb)i:
1)

XHEK Karma fEFBEEFEFHR, BATENREQFESHABEMAET

karma.conf.js XFH, KB — FEEH:

module.exports = function(config) {

'use strict';

config.set ({
basePath: '',
frameworks: ['mocha', 'chai', 'sinon'],
browsers: ['PhantomdS'],

reporters: ['progress', 'coverage'l],
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coverageReporter: ({
type: 'lcov',
dir: _ dirname + '/coverage/'
}y
plugins: [
'karma-coverage',
'karma-mocha',
'‘karma-chai'’,
'karma-sinon’,
'karma-phantomjs-launcher'’
1,
preprocessors: {
'** /pbundled/test/bdd.test.js': 'coverage'
},
files: [{
pattern: "/bundled/test/bdd.test.js",
included: true
| P
pattern: "/node_modules/jquery/dist/jquery.min.js",
included: true
) P
pattern: "/node_modules/bootstrap/dist/js/bootstrap.min.js",

included: true

.,

client: {

mocha: {

ui: "bdd"

}
b,
port: 9876,
colors: true,
autoWatch: false,
loglevel: config.DEBUG

}):
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F—FXANEEICH, RIMCLEE T WS04 /B2 AL R — A~ Y882
F7Wix ( PhantomJS ). {7 BA BRI — MM HRBABH, BELZE - EALE
Karma J& 33X~ %

fEf#fl Mocha, Chai #1 SinonJS 4EMIKXAT, KATELMNER T X LEHELERT L 314
HEMRF Karma F, BABRELMFEATHOMKAEL, BT RERERAEE 68 14
5 Karma &R,

e FHEMBCE X, H—IEBNIRERE P ImA O XH, RITHERER Mocha
HI5HEM A BDD K&,

4 Karma $#fT Mocha BT BIRME, B B SI7ERERAR—4 HTML 3 H s
Fi A files BN plugins FEASE M. £ EEBB]F+, Karma 24— HTML 51
5| (f#if<script>F5% )Mocha, Chai. Sinon.JS ( plugins FB{XE X ). jQuery . Bootstrap
M bdd.test.js XM (files FEBE X )o

. BBIERE T package. son X, WLMERILAX AT
Gl npm install 4 36 FHBFH 692 =5 K8 (155 jQuery

Bootstrap ) o

TETHIREEN—S2, RAED files FBONERDENR M ST ZEMIR AT H 8] A
AR, A X SEid<script> WEMER. AT, SBRCATERBISH
FENT R AEE TR (4 —N3E JavaScript U <script>hREEMER ). HATTLAE T E
pattern, included. served Fl watched K755 M) CIF5 | IR B S .

BE Hiik

pattern PCEC SR =

included IR autoWatch #EIE true , BT watched BEIBIRE N true HISTHHESH
WHRRRAEEE

served XHRAEG Karma ) webserver RS

watched X REHEN I H<script>hnE 5| . IEFmEB AR E S false
( leanf#H RequirelS )

karma.conf.js CHFHFHAE T —iAd sl 5 R0 8, HRIBAEKBGS
X, ERFEMNERBLEREEN.
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.- i2f¥, WLAFE nttp://karma-runner.github.io/0.8/config/
@ configuration-file.html #F| karma.conf.js FIRBRE

TEREFAHAT

{£ M Selenium #0 Nightwatch.js iZ1T E2E Uiz

Karma (454 7T Mocha. Chai # Sinon.JS ) &%'5 iz 17 8 ol A K —3 4348 s il
RIEFEHEN TR, R, Karma HIE%S E2E MiBEFW TR, RIMEHRI T
HRBGH FRM—L E2E fliX: Selenium 1 Nightwatchjs.

B #E Nightwatchjs, RITSMBIE—ANFHERE E2E WIXHITRERN Gulp 5
Frih. REERE—HIMIILE Nightwatch.json AIBCE S

gulp.task('run-e2e-test', function() {
return gulp.src('"')
.pipe (nightwatch ({
configFile: _ dirname + '/nightwatch.json'
1))
1)

WATHE X Nightwatch js, £FEAEHRITHS ERMIELRRLS

@ THE. BUMEREHANZE Angular)S, #FHIREFE—T Protractor.
Protractor f2—MEH R E2E MXHELE, ¥ HS Angular]S Ak
R RUE

nightwatch.json X E T A E2E MATHEHNEE  RINFERE E2E iRE
HFEIAL B R AL FERAY Selenium FCE

WATATLUXHESE Selenium, BEHELH S Karma K1, BE—IEN KR PHIITHR
TEIHAR T B, Selenium SEHRFEEMXFZET, Selenium LA IF AL 1T R
FREHEEMIKX. EBH A Nightwatchjs FAR—ITEEEFNUKETHWITE,
Nightwatch.js 2K E E2E MIAAIHELSE, 35 Selenium Z5EHATHNIA.

i—EJX /l\{ﬁll?‘ﬂ ’ ?ﬁﬂ]ﬂ%ﬁm nightwatch.json ':F' H"J start_process Al %:ﬁ
Nightwatch.js N E A TZ1T Selenium, nightwatch.json LU Fis:
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"src_folders" : ["bundled/e2e-test/"],
"output folder" : "reports",
"selenium" : {
"start process" : false
be
"test settings" : {
"default" : {
"silent": true,
"screenshots" : {
"enabled" : true,
"path" : "screenshots"

},

"desiredCapabilities™: {
"browserName": "chrome",
"javascriptEnabled" : true,
"acceptSslCerts" : true

}

},
"phantomjs" : {

"desiredCapabilities": ({

"browserName": "phantomjs”,

"javascriptEnabled" : true,

"acceptSslCerts" : true,

"phantomjs.binary.path" : "./node modules/phantomjs/bin/phantomjs"

}

b,
"chrome" : {

"desiredCapabilities": {
"browserName": "chrome",
"javascriptEnabled": true,

"acceptSslCerts": true
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FA T selenium-standalone npm fF 3547 Selenium ( AT LATEHE &R BEER 4
HEN LT ),

selenium-standalone start

BRTiZE Selenium, A&FHEBETEMEMRS a5 LIAT E2E MiAY I seZ i AW~
Pt

Y. http://nightwatchjs.org/guide#settings-file,

[ F RAEKEE £ % T Nightwatch js FURASHIEA, ‘rﬂui}?l‘rﬂﬁﬁ]

&JE, ATLLETT E2EMIK T, |TEEMBRS 4 LafTRITRF . m7Ess 2 EhF
B, AT LAE M browsersync RBEBXAH K. B LABATH 5 hn— N E 55 3 F

browserSync:

gulp.task('serve', function{(cb) {
browserSync ({
port: 8080,
server: {
baseDir: "./"
}
DN
gulp.watch ([
nlERSE g,
", /**/* _css",
"./index.html"
], browserSync.reload, cb);

)

IR AP — KB AT, HARERH ARHE SRS, TN R RFiETR

FFARFEHIAE
XL S IERBPITIIFEF ER . RATHEIE —MER 8L 553 Selenium:

selenium-standalone start
g B— N EH G B 5miafT F S

gulp build-source
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gulp build-test

gulp bundle-source
gulp bundle-e2e-test
gulp serve

ja, FFRE=1TEHGZET THN6HS:

gulp run-e2e-test

{£F Mocha #A Chai €2 TS . MEFMEH

BTE, WA EEME 28, TR S Souilil 1. W&, RAT¥E9§ BDD
BIMANXAE . BERERETLRABZEHIT SRS MR,

HNNEE—AMIRITRS, ARFET, BREAEN—IhEE. 7Elud—2sabr
ZIE, ERT AT UG TR KT8 0 . 7€ interfaces.d. ts U AATEA
o

interface MathInterface ({

PI : number;

pow( base: number, exponent: number);

}

A LVER], XMTESAFRITTTE - NI BREAREEE p1, ERINTAET
TR, AR — S ouiilik T, FE— 18N bdd. test.ts B, REEATEH
A ZE

///<reference path="../typings/tsd.d.ts" />
///<reference path="../source/interfaces.d.ts" />
import { MathDemo } from "../source/math_demo";
var expect = chai.expect;
describe ('BDD test example for MathDemo class \n', () => {
before (function(){ /* invoked once before ALL tests */ });

after (function () { /* invoked once after ALL tests */ }):

[203]



Learning TypeScript GO3ZhR

beforeEach (function() { /* invoked once before EACH test */ });
afterEach (function() { /* invoked once before EACH test */ });

it ('should return the correct numeric value for PI \n', () => {
var math : MathInterface = new MathDemo () ;
expect (math.PI).to.equals(3.14159265359);
expect (math.PI).to.be.a('number’');

b

/...
}):

e BRI BR, BATFIA T BREHHR A FI— 1% 4 Mathpemo HIFMIEIER
XM 758 MathDemo 26, ESLH T HATHEMRA MathInterface,

HNTEEFA N8R expect WIRFEVIRER , XHHATE BAEBIRVIA expect Y
Hﬁﬁ%ﬁ:‘—‘; chai.expect T

var expect = chai.expect;

ERFETRET, TUFRRE —MNMIKES:

describe ('BDD test example for MathDemo class \n', () => {

FH describe () BEGFIA TXNEMN, BEET—HPILK, BTEREE it MF
B

it ('should return the correct numeric value for PI \n', () => {

FERTTIHK N ER, FTLAPAT— B NWTH . Chai WiE HASENEA, REIRMLRH RS
BERARS

expect (math.PI).to.equals(3.14159265359);
expect (math.PI).to.be.a('number');

XBEFEI R, BINSEEMAE—MIKESHRTR HE — 60 ah e
KM, A SR B R eBESR.

before () R STEMIXEMF I A MARPIIT—R: after () BRESTENIREAHIBT
AT EHIT IR

before (function() { /* invoked once before ALL tests */ });

[204]



7 RIFAE

after (function(){ /* invoked once after ALL tests */ });

beforeEach () MBS TENIAEMHHE—MIREITRIHIT—IK, afterEach () RS
EMREAN S — MK ET T2 FERIT—IK:

beforeEach (function(){ /* invoked once before EACH test */ });

afterEach (function(){ /* invoked once before EACH test */ });

MRBEEFTX MR, BERAEET, FAENXNIIEE (p1) BBRALH. BT
FE— N math_demo.ts MM, SRJS7EE I T @A

///<reference path="./interfaces.d.ts" />

class MathDemo implements MathInterface({
public PI : number;
constructor () {
this.PI = 3.14159265359;

/7. ..
}

export { MathDemo };

AR Karma iB3475X MU, HELRMET . LUEFKIIFHIT Gulp E5IEH
HE, RONTEITIF—AESR GBELIRPIT T mAamS:

gulp build-source

gulp build-test

gulp bundle-source

gulp bundle-test

W5, @ T E A PET BITIl
gulp run-unit-test

fE MathInterface FIA —ITK, IR EHRER BDD HEMNRE, BXIKE
FMHA—2 R pow IR, MIAR—IMEM. RITESEZNEWIURESFFMA—
B I, :

it ('should return the correct numeric value for pow \n', () => {

[205]



Learning TypeScript CP3 iR

var math : MathInterface = new MathDemo () ;
var result = math.pow(3,5);
var expected = 243;
expect (result) .to.be.a('number');
expect (result) .to.equal (expected) ;
}) i

INZBTTE MathInterface HOTREEIN, BRRAIIAAKX A pow REL, HEZMIETE
RS FHHEANET MK, E¥EIEHTH Mathpemo SLHIFH HIAM pow J7ik,
fEA 3 H s BN, RITBMHERNK 243, HHETE pow () REUR Bl —MF A
R, H 243,

TEXAEHE, ZATEIINRK ST, HA pow kB A LI AR
math demo.ts SR pow Fik:

///<reference path="./interfaces.d.ts" />

class MathDemo implements MathInterface{

public PI : number;

constructor () {
this.PI = 3.14159265359;

}

public pow(base: number, exponent: number) ({
var result = base;
for(var i = 1; i < exponent; i++) {
result = result * base;

}

return result;

}

/...

export { MathDemo };

WRFYGETIK, ATUERAZONRAERT, ENTAESORED, Fas
B T5E1E T Z KA .

Executed 2 of 2 SUCCESS (0.007 secs / 0.008 secs)
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MK 75

TS5 3 Erh, WATALE TIMI S R A00; 7658 6 =, BATHE T AR HUB
ROHER PRI S . DR W] e LI S S A2 A0 B AR, PR ST anfar iz

B EET .
IEBRATEB—RP AR pow PRER VLA IN{AT AT A0 eR B . MAKBITT 4R -

interface MathInterface {

IF we
powAsync (base: number, exponent: number, cb : (result : number) => void);

}
HANTFRELI 44 pownsync HIREL, ERZMMMTREKNSE (FMLART—H )
F—A~ 1R PR 545 A BT AN R 20 A T LR — Y -

it ('should return the correct numeric value for pow (async) \n',
(done) => {

var math : MathInterface = new MathDemo() ;

math.powAsync (3, 5, function(result) {

var expected = 243;
expect (result) .to.be.a('number'); expect (result).to.equal (expected):;

done(); // invoke done() inside your call back or fulfilled promises

}):
1)

TEERRE, X—K it FEEAT —1EH done KB XNMSHER—IRE, &
EPATERERIMAC L5

BRIAELR T, it FESEFENEFEREZSR, BENKFLABN, REAIRAE
M PATSE BLZ FR ]

public powAsyncSlow(base: number, exponent: number, cb : (result :

number) => wvoid) {

var delay = 45; //ms

setTimeout ( () => {
var result = this.pow(base, exponent);

cb (result) ;
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}, delay);
}

FEMR S AR SE, 2t 2000 ZR A A done BREHT, Mocha U HMIAARE
it GEAT ), & RIBETHE R ATRCE R, ERIEAXIRLETRIEH R E .

Mocha #EFXAM, H— A RozfTld 40 Z0, RINTMTFE

@’ PR AR A ERPERE T o IR eREITHEE 100 Z1, B
IS AR R T E I PERE . BRIATHOL T AT RIS 2000 ZFPES
KAREZ,

b

i}

=]
>t

m#E E—MFHERIN, Bis - TRAESEFLMEEFEEN, BERF 1%
RUBEAM EEMIRAERE, XMHREMRARF .
fE MathInterface O P MA—-TEFH I, E"ﬁ—%?ﬁﬁiﬁ%@ﬁﬂﬂﬁﬂ‘ﬂﬁﬁﬁ

interface MathInterface {
/...
bad(foo? : any) : void;

}
bad FETEFAEEA— N ERFRBNSHEN A H — 1575

public bad(foo? : any) {
if (isNaN (foo)) {
throw new Error ("Error!");
}
else {
/...
}
}

A TEIRF, KB BAEH Chai 19575 APLRWTE — ML H AR

it ('should throw an exception when no parameters passed \n', () => {
var math : MathInterface = new MathDemo () ;

var throwsF = function() { math.bad(/* missing args */) };
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expect (throwsF) .to.throw (Error) ;
) :

http:// chaijs.com/api/bdd/,

[ e WRRETHEZAXBIEMEER, AIUIR Chai MITELE 77 30K ]

Mocha #1 Chai B TDD 5 BDD 7tk

TDD F1 BDD #<FREZ—HEMEN, HENIRRIEA LT ARR . XFFXE AL T
FEAITIEE, BDD ¥ 2% IR RS IT R BN AR M it (AUEITRAR ).
THEFFAEX LT TDD Al BDD BEM . MFINT S 598 F XA -

TDD BDD

suite describe

setup before

teardown after

suiteSetup beforeEach

suiteTearDown afterEach

test it

assert.equal (math.PI, 3.14159265359) expect (Math.PI).to.equals(3.14159265359)

[ © ZEBEB R G, ATLLEIH BDD Al TDD KA S A< 2 4 ]
> AT

£ Sinon.JS 4R'S M3z 2540 F0 )  #E

FKATEAELIL Mathpemo 2, MHOZALTTIAN KT ERZhEE. BERA]
HEE—THTMEAHT Mathpemo EM/PNAMRMITEFZE . WTLLEX I HRIREE
MathDemo KHEALBH AN . FEMTFH HTML:

<div id="widget">

<input type="text" id="base" />
<input type="text" id="exponent" />
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<input type="text" id="result" />
<button id="submit"™ type="submit">Submit</button>

</div>

© FERERAABIRES S, EER HTML B EEEZ TR, Bl
CSS 2, {5 Tkl FEmiEw oL, EXEHENIBERT .

£ source HF FHE— 14N calculator widget.ts I3, HTML HSHAAH47E
—A string ZREIRAE B H, EALTFXANEBRMERBN . FIMEAA calculatoriidget,

BB EP calculatorWidgetInterface 0.

interface CalculatorWidgetInterface {
render (id : string);
onSubmit () : void;

}

INLIZTE SEIR CalculatorWidget RIS HEAIGINER, (HXRIEITESTH BDD AL
), DA TR e Sty LA 0 A A R

///<reference path="./interfaces.d.ts" />

///<reference path="../typings/tsd.d.ts" />
var template = '"HTML...';
class CalculatorWidget implements CalculatorWidgetInterface(

private math : MathInterface;
private dom = {};
private $base: JQuery;
private Sexponent: JQuery;
private $result: JQuery;
private $btn: JQuery;
constructor (math : MathInterface) {
if (math == null) throw new Error ("Argument null exception!");

this. math = math;
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public render (id : string) {
$(id) .html (template) ;
this. dom.$base = $("#base");
this. dom.$exponent = $("#exponent");
this. dom.$result = $("#result");
this. dom.$btn = $("#submit");
this. dom.$btn.on("click", e => {

this.onSubmit () ;
bz

public onSubmit () {
var base = parselnt(this. dom.$base.val());

var exponent = parselnt(this._dom.$exponent.val());

if (isNaN (base) || isNaN (exponent)) {
alert ("Base and exponent must be a number!");

}
else {
this._dom.$result.val (this._math.pow(base, exponent));

}
}

}
export { CalculatorWidget };

AUED, RITEXT —EEEREHATH HTML FEER, B8 THAB MG
BHBRE. FHZAH calculatorWidget FIZRWHAE T —MUrER%L, 7ILAEERX A
KEW B, —‘/I\gﬂ‘]_dom AR —ALB T MathInterface # 0 B math, RAMK
B R— O, FEATLESR 4 ZEFD, XR—MFHEN (MR ER ).

TR, XA REIEZ LI MathInterface FME—SE, RKHRKHE A4 R4
WSEIBBR—MFREER, XA TREAAENRES

XANEHPE 1 HH render KT EEZ—A HIML # ID (string 2680 ) fE R ME—S
¥ M jQuery EHEIEAXN ID #EFE I E. —BiEP, ZHHFALH HTML &
PARABIX N EEF T AN, TREX M AMMERFER HTML ), RREREE
A, EREERERBEEN ., XREMRAMEFRN TESX: ENEXEFAKT
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SRS, WA E R —Sei i,
FEERT HTML J5, render JIEBIE T BT REHAMHIIRGESIH, HEMRLT
— A AR

public render(id : string) {
$(id) .html (template) ;
this._dom.$base = $("#base") ;
this._dom.$exponent = §("#exponent") ;
this._dom.$result = $("#result");
this._dom.$btn = §$("#submit");

this._dom.$btn.on("click", e => {
this.onSubmit () ;
1)
}

YR T ID O submit FIFEEIRY, —FAPUMR, SREFFEYTE SR
FETRATLIEFIAY onsubmit J7¥k. XAMITIER R ATREET | F o 48 B4 -

public onSubmit () {
var base = parselnt(this. dom.S$base.val()):;
var exponent = parselnt(this. dom.$exponent.val()):
if (isNaN (base) || isNaN (exponent)) {
alert ("Base and exponent must be a number!");
}
else {
this._dom.Sresult.val(this. math.pow(base, exponent));
}
}
}

W AMEARET (REFHEE), SEA—MaEREENE SRR, W
R APERAEFN Mathpemo 2K EHY pow T EEHIAT, S ZRATAIEMN— 15
FERE| result XiH,

IR A H AR KRB 5 — A, RS TS — TR E R EES
FERT—&Borh, BATKEE T Lo ar i SR, 5 anHk i i sm ot A 1 R B AR B A 74K
A, [BARME, BMEGENE TIRF LR, KRR ERBRIRE,
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TR AL . RS A A S e — o 5 BER A R HU R AR 7 . X LT RB T L
HBIFRATIR B — IR AR IR . QSRR A 2 1k 2 R o A, R Jevk e,
FATBR I ()R A T XA A T AS R AN B A 2E 1

tean, CalculatorWidget ZK#i MathDemo 2, RN B AR T R, 3
MEEBMBEYBRIRIE calculatorwidget FKEBR & MathDemo F, AR, WME N
CalculatorWidget B—SMl~7 B EAITTINA (¥ MathDemo HKHIEEH A IiAHE ), Hpay—
SRR T, BATHAEREH A T calculatornidget KM AR Mathpemo K,

KB — LR B

i 5

Al A — R R el i A . XIREATEMEA vefore () F
beforeEach () A%, X before () BRI FIRT (7ERATTIMAFF4RE0ATRT ), SEIE—H
#) HTML 15 S A2 1) HMTL

beforeEach () BREFIRAG MUK EE HTML &4, FAXFE, A LURIENR
EHNE - MKW AGRRE SN . XE—NFE, BT IR T — R0 A )
AR REAIIE B,

describe ('BDD test example for CalculatorWidget class \n', () => {

before (function () {
$ ("body") .append ('<div id="widget"/>"');
b
beforeEach (function () {
$("#widget") .empty () ;
})i
}):

. EEELT, WHER (REWH—FE S HIEAESR ) A AFHRA]
g%_'\,\ P i) BT AN R E A A BATIBF . B 2 AT LAR] A SE i 22k
Bizfr. Hit, RIENAEA AT R EE,

MAENAKEHFE LR T, WLIKN render () Fl onsubmit () FEFEBETILER T .
%%‘f}%—-/l\ MathDemo H’J;m, E’l‘ﬁfﬁ%{?/\ CalculatorWidget E‘Jﬁ\]iﬁ@ﬁq:‘%zﬁgﬂg—“
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N4 H calculator BYSEH,

render J7 kMG 13T widget ID R FIRIEY: HTML 1 S N, FEHAE LSS
J& . ID A base F/1 exponent HJ% AREBIX B T —/ME.

WUﬁiﬁﬂﬁi (onSubmit should be invoked when #submit is clicked) ﬁTEl??Hﬂ
AT AN R AT F . RATEEA— MY AIEE onsubmit () ik, BrEA
4 ID Jg submit MRS TS, MR SEEREE] onsubmit O FIEBAM T .

HT ERMIR, H7E ID 24 submit MHEEH bk —EAEFME, IS onsubmit ()

T RYORAA T —IK:

it ('onSubmit should be invoked when #submit is clicked', () => {
var math : MathInterface = new MathDemo();
var calculator = new CalculatorWidget (math);
calculator.render ("#widget") ;
$('#base').val("2");
$ ('#exponent') .val("3");

// WlonSubmit

var onSubmitSpy = sinon.spy(calculator, "onSubmit");

$("#submit") .trigger ("click");

// H#submit @B ERT, WS calculator. onSubmit &#HAT
expect (onSubmitSpy.called) . to.equal (true) ;
expect (onSubmitSpy.callCount) .to.equal(l) ;
expect ($ ("#result").val()).to.equal ("8");
1)

WM AP AT ZFERAE . WA — T REBBORAHZ DR B ER B new BRAIE

R, SRR ERRRETEA—HFENSE
BJr— T E B HR onsubmit () 7E result B AHE HEH H IERIAIS R

@ PR HMBEENFNIEAN B SinonlS BIE F7EL CHY

http://sinonjs. org/docs/#sinonspy A] LA$REI,
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izt AR

BERRENCEMRA TR, EHELUFHFEmt, 24— T2 B ay bt
WP LE AR .

o CEAWA T #A Mathpemo 2, I HALE 1 24 pow J5 EE BRI £ 205K B IE# HI{H .

e XA T calculatorwidget KEEIEHIIEY: HTML,
. %HIET CalculatorWidget %ﬁET~%${¢%%%ﬁuﬁgﬁ&HTML%AU'A':PliHR

—%{Eo
FIHACHIE, BRATEZHA MathDemo Fl CalculatorWidget %’Eﬁ']@ T —Se, fﬁ#
WA WA B TR L

EATE LN T 2 RRE 3 AREIEDL, EanRe R AT RN EFR
B, wiAT ABSEL — AT AERYSRIR . 7E MathDemo 2R onsSubmit () BREBIA ARSI, 7T HE
CalculatorWidget K ASEWINTFA R,

C EATERE, RISBEDWMER—FiRSG (RSB ERRE)

Al LU SR calculatorwidget FENE KIS MathDemo H ST H SR X4~ 7] HE1E
Bgst, RATHWEMREAE ., F—F PEHAPITTIE, SCE— T,

XN EFFERIEHE, —4 MathDemo FYSLHIGAIE, F— MR TH pow
Tk b EANMIEMLHKE pow HEFRB— NN E. XN ESEEEASEY
=m0 P

it ('pass the right args to Math.pow', (done) => {

var math : MathInterface = new MathDemo () ;

// replace pow method with a method for testing
sinon.stub (math, "pow", function(a, b) {
// assert that CalculatorWidget.onSubmit invokes
// math.pow with the right arguments
expect (a) . to.equal (2) ;
expect (b) .to.equal (3) ;
done() ;
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})

var calculator = new CalculatorWidget (math);
calculator.render ("#widget") ;

$('#base') .val("2");

$ ('#exponent') .val("3");

$("#submit") .trigger ("click");
1) :

AR AE B IR, — A calculatorwidget SEHIREBIEE, BEHAREA—ILE
WY MathDemo SEHUWEANBMME—SE, FATKXNZOIEAT WM, XFEMZE, &
fITEEAFEMIX MathDemo 2T, MREFEM S AT BENIA calculatorwidget 28, IRA
BT 1S RS BT ARTE, FHITREREZE,

F T ERINR, RATREEYITERAM, 5 ID 4 base F exponent F ANEBL BAH,
SRIGTE ID & submit FYIEHH b & A, FHMETAM onsubmit 7k, REES
TEAH pow Ik BEEALZAMIUTF A IESET, 7T LIA 432 B #H E R AR IETE onsubmit
PREL

{$£ A Nightwatch.js €13 ifs 37 i i

f#/H Nightwatchjs 4’5 E2E MliXE—PIEFMAFEEHRASE, BIFEREFE KBS
B, RILATLEEE A S EE E2E Wi HEE T,

BE TEAREE B, MHEAXNTEANE, MiXEE 1 S5 EAEN KSR,
JCRATLLEL CSS #E#EAS K XPath iBIEES . WRITETY, setvalue HESHK 2 A
F| ID A base AR AMEF, ¥ 3 i AT ID A exponent ) LA AHEH

var test = {
'Calculator pow e2e test example' : function (client) ({
client
.url('http://localhost:8080/")
.waitForElementVisible ('body', 1000)
.assert.waitForElementVisible ('TypeScriptTesting', 100)
.assert.waitForElementVisible ('input#base' ,100)

.assert.waitForElementVisible ('input#exponent', 100)
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.setValue ('input#base', '2')
.setValue ('input#exponent', '3"')
.click('button#submit')
.pause (100)
.assert.value ('input#result', '8"'")
.end () ;
}
}i

export = test;

BRI 243 ID 2 submit HUFEHIIFAA — 1 EFHMF. £ 0.1 B, MKW
BHIEFNEREB/RTET ID N result FEARES ZENRHITHIERE S, ?ﬁfll_fu?f{%‘“
& HEBIX LR,

A LU R m A a2 ia T I

gulp run-e2e-test

'\ oMk, IRTEM RS 75 L BrowserSync i&47 M FHAIEAT
% Selenium —#¥ , 7£i24T E2E LK AT 621 71E 5 HiFF T BRI TA9CHS

ERMRABERRE

FEAZRATHE, X8 Karma BIBHE, RO T 24 AT 2 R4 R
B, ¥F—T karma.conf.js XM, FHki5NE =R EHLHRE:

module.exports = function(config) {

'use strict';

config.set ({

basePath: '',

frameworks: ['mocha', 'chai', 'sinon'],
browsers: ['PhantomJdS'],

reporters: ['progress', 'coverage'],

coverageReporter: {

type: 'lcov',
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dir: _ dirname + '/coverage/'

},

plugins: [
‘karma-coverage',
'karma-mocha',
'karma-chai',
'karma-sinon',
'karma-phantomjs-launcher

'1,

preprocessors: {
'*% /bundled/test/bdd.test.js': 'coverage'

},

files: [{
pattern: "/bundled/test/bdd.test.js",
included: true

|

{
pattern: "/node modules/jquery/dist/jquery.min.js",
included: true

boo A
pattern:
"/node_modules/bootstrap/dist/js/bootstrap.min.js",
included: true

}

1,
client: {

mocha:
ui: "bdd"
}
bo
port: 9876,

colors: true,
autoWatch: false,
logLevel: config.DEBUG
i
}i
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AUFESR, TERE I CHFENAESZERYE . ETEFE reporter W EH HIEHN
—A coverageReport 100" ﬁﬂé#‘ﬂifﬁﬁ:m%—t
ARERAIC BA# A npm %% karma-coverage {3 H7E karma.conf.js f plugins 5
BSIHE. B, TEMESEREREE MBI BT E

npm karma-coverage

AR AR, RN ERFNETIA BOURE Gulp {£55. FLEW T A
LT

gulp run-unit-test

— BRI TIE 5, AT AT LA AP 2R i B S0, I BEAS 10T
FY index.html X, T source FHICMAA, X4 HTML & T LARATEI &1
SRR B R

Siarari 220 7]

| 33.33% (10720 | l (ze/am’ |

Amwmwwwmmlx~uw , al
25 T MathDemo. prototype. powAsyncReallySlow = function (base exponent ch) {
26 1 var _this = this;

27 [ var result = base “ exponent;

28| 4 setTimeout(function () {

29| 1 var result = _this.pow(base, exponent);

30 kit cb(result);

}, 181);
33 i thDemo.prototype.powAsyncTooSlow = function (base, exponent, cb) {

};
1 ! retur-n MathDemo;

1pnodu1e exports = MathDemo;

XA T LA Bh AT 7 (b 3 2N A AD MR b b 7 38 A g ( OB =2 94T Do DU
B 5 RS E T S SR SRR TR R . AT AZE E M ARE R E ],
7 BA 82.24%HE MK T .

o INRAHE S AR THEH TR, BPUHEFE/RE — T Ryan Roemer
B\
\52 Fi# ) Bachbone.js Testing XA+,
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INGS

EAZEFR, BATHE T —2iliXM208EE (RN . WS, ENS),
THRTIKESNFEMIT IR F LML, I T ofFEH LAY
JavaScript #lli{HEZR, HLUN Mocha, Chai. SinonJS. Karma, Selenium F1 Nightwatch.js.

EAFRGER, RATEFET T AN B2 umiliz LA K e A= s 278 25 i

EF—&Ef, BITEFEF TypeScript 1.5 5IAKIFAHT API—2E a8 Moo EEE i .
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< ihag

A, RS BRI X B~ ECMAScript 6 /R RIFFME, (BILE, K
fIIB 20 LAFE TypeScript 1.5 FHEHAEMT -

ARRHE AT IHE:
. EMRLENE

o JHEMZ

o U

o IRIEEENE

o B

o BUHTI

o WHBRHENE
. TERIERSH API

FHES

7 2 vh B FH 89 FEPE R A #E TypeScript 1.5 SCH & M ARA A 7T . AT LMRZ TR
=W —F, A Gulp, HUBRIE gulp-typescript & HE 1T & BT A1
TypeScript, iLFRATMEAIE —4 package.json XHFFE, RERESFHABINA:

npm init

npm install --save-dev gulp gulp-typescript typescript
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npm install --save reflect-metadata

FERBEEREZ IR, BATATUBIE—1 gulpfile.js XM, REHRM— I HIFRBHT

%o

THEAREERR T UFHEHNHFRECET, target BHEMIH ESS5, emitDecorator-
Metadata JBTEMIN true, IHHN T HRIEM AR RFTHA R TypeScript, 7% a2k
TypeScript FI4iF#aH :

var gulp = require ("gulp"),
tsc = require ("gulp-typescript"),
typescript = require("typescript"):;

var tsProject = tsc.createProject ({
removeComments: false,
noImplicitAny: false,
target: "es5",
module: "commonjs",
declarationFiles: false,
emitDecoratorMetadata: true,
typescript: typescript

1)

fEgFAR I ERE S, BINTTLUER gulp-typescript #lHE—4 gulp 1£5 .

gulp.task ("build-source", function () {
return gulp.src(__dirname + "/file.ts")
.pipe (tsc(tsProject))
.js.pipe(gulp.dest(_dirname + "/"));
i

ERRFNER RS

F R — R AR IT IR . RJa, JoEIRE T AHE MK A A 25X
BER T ELETE A

HfRE) APl B Google f AtScript HIBAIRH, (BRFEMRLIFBA R HNIE SR
#E, B, ii#tH Yehuda Katz 24, BE.J2 ECMAScript 7 tRAERIERE . & HRERD
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BB RHE R B R R
TEfg A Mias 725 ML L 23R -

EBAEMBRBEAR—ANEAE, AEAEGARERE, CNAAARGE
o B0 R RIRAE, AEAEBE, RAXXSERITHTKERANBX
BEkey, FHBEMNEB/E Ao, ARME-NREBAREEHOED,

BAiAR, BMAFEXEZENHE, BACA R AIENEZ 474 AScript
& TypeScript #= TypeScript EIU EIF B 69454,

— Pascal Precht, { iz fEHBHRH )

AT AT XA, il B anfel {5 F g -

class Person {

public name: string;

public surname: string;

constructor (name: string, surname: string) {
this.name = name;
this.surname = surname;

}

public saySomething (something: string): string {
return this.name + " " + this.surname + " says: " + something;
}
}

AT LA RS — LA 4 B, BRI 2%, B, RIS
S
TEBJTH TypeScript $eMifS R, RHEE XAHFHTRHAY:

EEMHBRIGHE T A EME DA A S B2, BE B undefined |
AEP R M E BB R — AN M R K E undefined F Rl T4 B Ak
PR AR,

— Ron Buckton, { £/ BRE —TypeScript))
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FBM AR FRAE B A ME SRR . AN MG 25 BR B0 [B] undefined, AR ARATREE AR
REHIE R, INRBEMIAAREE, ABAR EIE S8 FRE SRR MG R
HATHERIRE— BN 1ogClass KIFEMiAS . AN TSI 16 AIEE — 1 3R MHies :

function logClass(target: any) {
/...
}

EHEZERMRF A EMEE, ERRICETUEAERE—1 2K, AEFMA%
gy, TEMHeHS:

@logClass

class Person {
public name: string;
public surname: string;

/...

MRBEFPPHER T EMeS, IBATEL S TypeScript Fuikas it/ A,
B EH—N2A_ decorate WIRH. TEXE, RIMNASEZHERX/REHANIPELHR, H
R EEFECRRIEBTTRERM2E , 7ERIF T L person K5, RITTUERE
FEiBAT:
var Person = (function () {
function Person(name, surname) {
this.name = name;
this.surname = surname;
}
Person.prototype.saySomething = function (something) ({
return this.name + " " + this.surname + " says: " +
something;
}:
Person = __ decorate([
logClass
], Person);
return Person;
1O
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BN LHIE T8 SR MBI AR, THERILAEHEERRD

function logClass (target: any) {

/1 RAFIFHE PR BT |

var original = target;

/7 FIRA B SE By T B 07 vk
function construct (constructor, args) {
var c: any = function () {
return constructor.apply(this, args);

}

c.prototype = constructor.prototype;
return new c{();

}

/] FHIRIE R BT R
var f: any = function (...args) {
console.log("New: " + original.name);
return construct (original, args);
}

// BHIER, ff instanceof BRAEREIEH{EA
f.prototype = original.prototype;

// IR EIFTHIAEE R (&7 25 IR 15 R4 )
return f;
}

KB EZ— NS, BIRMNMERE, XEWRE target SEHLR person 2N
Fa i R

XA A il T M FAIE bR, ARG BB X T —1 48K construct M T ER%L,
KA BB

e as AR T RN — e H AN B ST IR . SBRATEERR— R (KW
M KB ) BTIRERT, WEAFERE a1 R, R EARIIMZE, HAE
AT IR PRE L Y T s

fE EEARRmARE, RIS BB T —E85 28, BIZERALHIga
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HEF, 7EBEHEGITHRNEF . I TEHE, RGBT N8R £ WHFHRERE. B
P PR AL & T B2, I B construct FRECRIVIT IR PR

TESE M A% PR B B S, A S iR R RN R B T 3 A 2 R b, SR {RIE
instanceof HEAEFFE FHTEB S RE LAY, haREIEMMER. 85, G R
R El, JFH TypeScript 4iF/a A S Bl ok B 35 JR M 1 R 88

FERME T2 RS . AR — BT SL51 :

var me = new Person("Remo", "Jansen"):;
X2y, LT ARSEITEERER G

"New: Person"
FiEEIhES

FEH 7R TypeScript Z81fig iR R, HIERMERMNE LW :

FEEMBRBERA —NMEZEAFHKA R, OLSBINBERGTE. &
Bt (—ANFHEBR—AFT), —ATRAK (BHAORHEFE ). A
%12 418 B undefined . 53k BAZ 409 B MRS 2t B R — NI B HEREE AT R
iR ¥ undefined ¥ F) Ti& B 4k TR0 BERG A 3T %,

— Ron Buckton, { #4H %48 % —TypeScript )

TR SRR T AL, (BEA R AR B2 MM E R, T2 kB =

RETTHER
WnZRTT M AS R BB AN undefined, IR 1R [RMEDKS 288 25 07 A IR TR TS 5 o

BHEANT S RE— A PAiEsd object.getOwnPropertyDescriptor ()
& JTIEIREBI IR R

HATERE LM BAEIITHEIZ A LogMethod BT LA :

function logMethod(target: any, key: string, descriptor: any) {
Il sww
}

Al LMEF B2 Person B —N k.
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/...
@logMethod
public saySomething(something : string) : string {
return this.name + " " + this.surname + " says: " + something;
/] ...

TR A AR, WAUT S

o HETHEIMAEMAENIRE, EDPerson.prototypeo

o BT HMAT, Bl saySomething,

o BRI EEABHERRNS, B object,
getOwnPropertyDescriptor (Person.prototype, saySomething)

HERNCEME TENSHEE, T EREIX MR ZE RS

function logMethod(target: any, key: string, descriptor: any) {

// BRAFIETT RIS

var originalMethod = descriptor.value;

// %% descriptor B¥M value B

descriptor.value = function (...args: anyl[]) {
/1T BB R

var a = args.map(a => JSON.stringify(a)).join();

/1 PATHEE, BEHREE

var result = originalMethod.apply(this, args);

/7 ¥R BHEE L A

var r = JSON.stringify(result);

// KRB AT ERFERE I & b
console.log( Call: S${key} (${a}) => ${r}");:

// BEJTREERSER
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return result;

}

// B gE R BRI S
return descriptor;

}

ISR iR —FE, DIBIEPCRI TR WEI AT R, BRATEA BH0E 20 R
(target["key"] ) HKififal ik, W@ L BERMIANSR (descriptor.value )s
SRIGRNE T — 8 AR B R BB B s 8. BT R BR TIH TRE S, 6
B — SEER B B R E A AR B S IS EETEN BRI & B,
RSN TEE, TR SRS ITEEERI G 2.
var me = new Person ("Remo", "Jansen");

me.saySomething ("hello!");

// Call: saySomething("hello!") => "Remo Jansen says: hello!"
BRI
TE'E J7 i) TypeScript 2eifigs it R, JBHERIMmAFHE LT

BREMBRBRE-ANBTHENSUG R OO TINEMG T F A A
Bt Bt (—ANFHER—AFT), Foda—NEEMETZ,
— Ron Buckton, { %4 £# % -TypeScript)

RS AT MR AR . EEMXFIET, —MEMRGESRA R EEE
BAEFE=ASE (JBHEHRXNER ).

HA 1R — 14N LogProperty KRB PEAEids

function logProperty(target: any, key: string) ({

1S was
}

Al LM B — person KB

class Person {
@logProperty
public name: string;

/...
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MZRT—H, HATEER - BFREREAEORERE, FRESRABSEETE—
B, BRT S SR SO RMEATEN BRI 5

function logProperty(target: any, key: string) {

/! BHAE

var _val = this[keyl];

// IBHER) getter

var getter = function () {
console.log( Get: ${key} => ${ _val}’);
return val;

}i

// BYER) setter

var setter = function (newVal) {
console.log( Set: ${key} => ${newVal}’);
_val = newVal;

}i

/7 MBRBYE, EHRERXT, WRMREATARER,
// MBRBRIER S —MER. EEBERT, e
// iRMEl false ,
if (delete this[key]) {
Object.defineProperty(target, key, {
get: getter,
set: setter,
enumerable: true,
configurable: true
by
}
}

£ E AR B, HATRIE T — R YEREIA, I B30 TR RE: getter
(FEEBUBHEERSBERA ) Al setter (ZEVIRBHEMERSBAMA ),

FEZ TR g, 1R EME S S ADRE BB MATTER, ERMRMSR A R FE,
HATAREME AR EERE R HEHBEERE, FTURNFIMER TEEME, HEH
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Object.defineProperty @ﬁﬁﬂ@ THEYE.
FEAH B R SE M A M T name BHESG, WTLAZEIEH] & EEE B RS — KU .

var me = new Person("Remo", "Jansen");
// Set: name => Remo

me.name = "Remo H.";

// Set: name => Remo H.

var n = me.name;

// Get: name Remo H.
=g
FEE /B9 TypeScript AMigriR R+, SERMSHIE ST
P2

HEMBRIBRA -NBZ ALY R — NS THREAMSRNG F %
st Hikt) 4 F (R undefined) P ABMAELBIIR Y LI, IARMHEY
8 BME I Ak 2

N

—Ron Buckton, { 4% 842 % —TypeScript )

iEFATBIE—1 2N addMetadata HISECEMES -

function addMetadata(target: any, key : string, index : number) ({
It wwe
}

AT LA X A S s s i — S5

public saySomething(@addMetadata something : string) : string {
return this.name + " " + this.surname + " says: " + something;

}

SHRERAREE, XERERINTEAEE R ML EWEMmSHHTI%,

ATLMEFSHCEM R AL HRE (target ) HIN—STTEYE . & FEAIEIF,
BATESAERNER EFRM—12BH log ${key) parameters BB, key HELEHER
WSETT R BT

function addMetadata(target: any, key : string, index : number) ({

var metadataKey = '_log_ ${key} parameters’;

if (Array.isArray(target[metadataKey])) {
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target [metadataKey] .push (index) ;
}

else {

target [metadataKey] = [index];
}

AT iLEEZSHAT UM, BRI REXMHRERT A — M, WRAE, I
LRI E A~ M ESE BRI W, B ESHEA ERT AR,

B SBCERET A RMBAE R, ERBEMT RS E, SEERIGHAREIT
B, RIGHELITIERM AR E -

@readMetadata
public saySomething(QaddMetadata something : string) : string {
return this.name + " " + this.surname + " says: " + something;

}

XA T B MRS B AT SR SC BT R AR T R, A R EGE

SRR TR, I B EERITR, ARRRITE RS, TRUTENSE i
eS¢

function readMetadata (target: any, key: string, descriptor: any) {

var originalMethod = descriptor.value;

descriptor.value = function (...args: anyl[]) {

var metadataKey = ~_log_ S${keyl parameters’;

var indices = target[metadataKey];
if (Array.isArray(indices)) {
for (var i = 0; i < args.length; i++) {
if (indices.indexOf (i) !== -1) {

var arg = args[i];

var argStr = JSON.stringify(arg) || arg.toString():

console.log( ${key} arg[${i}]: ${argStr}’);

[231]




Learning TypeScript Gi3ZhR

}

}
var result = originalMethod.apply(this, args);

return result;
}
}

return descriptor;

}
ﬁtﬁ“ saySomething jf{i‘:‘

var person = new Person("Remo", "Jansen");

person.saySomething ("hello!");

readMetadata $MMfigs ¥ & RR BRI TTHEE (%Eﬂiﬂ@_log_saySomething_
parameters E’f’i‘ ) q“ﬂ@éﬁﬂ’]ﬁ

saySomething arg[0]: "hello!"

TEEFBEMNE, ELANGITE, RIVEHATRERNBEHRIEE

e BEEU . EAENER, I RIS TR AP X4 AP

= FREITAERAIEBOTEYE, XA AR, FHER
BRI

RimEs L
TE'EJTH TypeScript ZEMigsiR R, Eifst T MEXINTF

EMBLS R NMEXEERZTAMA I FHLRER LEHEE
—FEHE,
— Ron Buckton, {34% 24 % -TypeScript )

B2%¥ T2, B, ENSHRMS. ERSHFELT, RIMNRS
FEARME, MARELRE, L, £ Angular2.0 F, RITESMHEA eview MR
REMI— DRI NAEBZE, BEAFEHCRKREIAXMeview FMigh

AT LA R A T RS E A S B, iERARE TR
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@logClass

class Person {

@logProperty

public name: string;

@logMethod
public saySomething (@logParameter something: string): string {

return this.name + " " + this.surname + " says: " + something;

}

EECHEEIREE T, FAMWERITRE, FFEHIE 1ogMethod REEHATHMi—Tr
o BT RFOVEISRIA T, ibXNEEE LERIFATE,

—MNEHRRRITRE, T REEM— 1 e1og Mg, TAHLHCRBEMTIE
BRI R4S -

@log
class Person {

@log
public name: string;

public surname: string;

constructor (name: string, surname: string) {

this.name = name;

this.surname = surname;
}
@log
public saySomething(@log something: string): string {
return this.name + " " + this.surname + " says: " + something;

}
] LUGE I B — MRS T ORSEBE . el fe T 18 BESE A% IR A ke i 480K
(8] Y R B -

[233]




Learning TypeScript A3ZhR

function log(...args: any[]) {
switch (args.length) {
case 1:
return logClass.apply(this, args);

case 2:

// TR A R EE
// FrLMER break B return
logProperty.apply(this, args);
break;
case 3:
if (typeof args[2] === "number") {
logParameter.apply(this, args);

}
return logMethod.apply(this, args);

default:
throw new Error ("Decorators are not valid here!");

}
EMBEAVERIN, FMas L8 SHPE SRR AR [ #9512 8

HH SR INES
T T AR FI— RS RR A0 5005 38 T SRCE BRI o BI0, TR — N 2seth
Wik FHBSH

@logClass ("option")
class Person {
/] ...

AT MBS, FEMEH - RECREERMtR . XTRERBEZSEIF
iR Bl —A A2 -

function logClass (option: string) {

return function (target: any) {

/1 MR
/7 BATAT LAV B % ) S 8K
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console.log(target, option);
}
}

AT LLGE FIEIE SOt i it MAE B — R iiae e,
& 3 API

TATE L2423 T anfa i R 8 KB SRR B i SRR T R, 23] T andfar
it PR e 1 28 S A — B M A 28 S I T 888 -

MNFEBARKIFRSE, WEBMITHEEE L LFERAFH, HExXRidEILES,
£ JavaScript P LB BRFERHFHEZ—,

FA1HIE, TypeScript (NAEAASIRITATEEFIERY, (H—Lbfett, EUKBIEA . B17
BPERINTS . RTINS, eSS ARG B A AT LASEEL,

AR, B IRATAT LA e tige ok BT, XS BiE S RRE
B, ENTLEB TR Ak,

24 TypeScript HIBAEE B AILFF & EEBERTTHIENT, MITRE T — LRk a1
2

YEFAAEEE, Y- uR SR B AR RNE, MIFaS B mEREE R
JTLE b, XUE{RE MR T R,

TypeScript %3 B4 2 X ARG FA B9 R F RS2 8,

@type: #EAF A IFFFIILEHER,

@returnType: MEMBAFEA DK, WALFIIEHERER, T A
undefined,

@parameterTypes: %R €A —AF 4| undefined A LR | X ZAHEIF B
ARG e BB E R,

@name: HESBAFH LT,

Jonathan Turner, 4% 235 kK& )

ARAZJG, TypeScript FIBARE RS IIE R APl (ES7 $REZ— ) KRB XL
PR

TEREESEH AR BRSO, BEHT RETER API BRIEEEMRS, K
FKBUT(E B o TypeScript SCRHE X T =R B oE IR
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R A T AL B LHAESE : designitype,
BIER YRR A IS . design:paramtypes.
8 E BT IEAE A AR AE4E: designireturntypes
Issue #2577, TypeScript B % GitHub £ &

LI REF A F g osdE APL XTRES I AHFA—HN reflect-metadata
) npm 3 ;

/// <reference path="./node modules/reflect-metadata/reflect-
metadata.d.ts"/>

import 'reflect-metadata’;

AT IHK, RATECIR—Z, MESITH, RRBEH—BHRARE, FH—1
£ logType W HEEITARRIRITABME

class Demo {

@logType

public attrl: string;
}

?ﬁﬁ]ﬂ%i}ﬁﬂﬂ Reflect. getMetadata()f‘Hﬁ#f’g/\ design:type HE, ﬁﬁK%ﬁiHﬁ%%’a’
Ftidtetype RIRBBMERE, KA LIRBI TR E, Flan, HRBRFHH, Ha
& [A] function String() (1EREX. AILM#EFH function.name &M LAFHF B RITE B
FIRA.

function logType (target: any, key: string) {

var t = Reflect.getMetadata('design:type', target, key):;

console.log( ${key} type: ${t.name}’);
}

IR GFE ERRS, REENESHPITHRIESH JavaScript S, ¥ESHEHGE
3| attrl BEEAISAEL.

'attrl type: String'
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Wi, FRBITAAESAT reflect-netadata BIEA TS,

AT LA )R A 07 ORIt AR B T 48 . iE RN — MR IF 2S5k,
ﬁﬁﬁﬁﬁ{%%ﬁﬁﬁéﬁ design:paramtypes %ﬁmﬁ%ﬁﬁ%%@ﬂ :

class Demo {
@logParamTypes
public doSomething (
paraml: string,
param2: number,
param3: Foo,
param4: { test: string },
paramb5: IFoo,
paramé6: Function,
param7: (a: number) => void
) : number {

return 1;

}

XU, R IR B TCH 52 design:paramtypes, BEARATE MR EZNSHAAA,
E?QLReflect.getMetadata()Eﬁﬁﬁééﬂi[]—‘ﬁ\iﬁﬁﬁ:

function logParamTypes (target : any, key: string) {
var types = Reflect.getMetadata('design:paramtypes', target, key):
var s = types.map(a => a.name).join();
console.log( ${key} param types: ${s}");

}

AERFAAEN T A5 P PITHIEF RIS, BREEES S P B IS NS HIHER.

'doSomething param types: String, Number, Foo, Object, Object,
Function, Function'

R D)L — 2 RN P54k AT LA B, eREF 5148 Fucntion . MR FHE B ( (test :
string} ), EAWFILHR Object, =L
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3 F3
void undefined
string String
number Number
boolean Boolean
symbol Symbol
any Object
enum Number
Class C{} C
Object literal {} Object
interface Object

HREENE, ~SHRECLER TypeScript HiA S TTEHE

—%‘ (B4 1 SR BYFIZE A 4R AR b IS RY ORI . X NRRMEREFR O B 2%

> KRFIUL, EERBZE, ZEHEMATTH. {2 TypeScript BIBA
E&EFIHHEIHE.

e, MKW E-—IMHAAREERY T, REHEHRE THER
design:returntype RIRBUR @{Eﬂg%ﬂ

class Demo {
@logReturntype
public doSomething2(): string {
return "test";

}
}

M_EEPIGIF—H, HATHRZEIT Reflect .getMetadata () BREL, ALK B TCHHE
5: design:returntype:

function logReturntype (target, key) {
var returnType = Reflect.getMetadata('design:returntype', target, key):

console.log( ${key} return type: ${returnType.name}’);
}

WRFER AP T4 /E RIS, RATKBETEE S| & P BB 7 BuR RIE MR

'doSomething2 return type: String’
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INGS

EATES, FA1ET T EHMSEE 4 Fo] MRS (3. Hk. BERSE),
Ay g — A2 g T RSB AR R A2 28

23] T Al IR 5 e dE APL #Ei2 TR RIS E B,

EF—=d, RIS —4 TypeScript MBS, B4 fnfarfd F—sei%it
B, DA AT f g — 4~ SR i i Web B .
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ERTEJLES, BIIEL T T TypeScript FE HHAFE, HENIZEREMERE
ERIE—A/NEINAT .

FATmME, TypeScript 2 EK A H{EF & KA JavaScript N HTHEIE K, —L&
TypeScript FRHEFIANGIEANZE, AT LHAIE KRN R AER], (EXLARAE, MKIEXR
E, MERERDCEKBNA, AFEMIFHNETFEN,

REHEAFN FEZWTD . F—NE0, RITEREREREA (SPA) BEigH—L
RERIRNTERY R, THPEFARIHES, XN 7L TR E-~:

o HTUN %M

o MV* %y

o BHEMEA! (model) MPIEEHRISE S (collection )
o HEIEMAE (item view ) FESFHEMAE ( collection view )
o 1&Hil#% (controller )

e H{F (events)

o %M (router) #1 hash Fff

o  FA#%F (mediator)

o K P miEY A virtual DOM

o FHERSEE BT

e Web ZH{4F1 shadow DOM

o EHE I MV* HER

FEAZERHE _AEOH, RIS 0ESTEESHELE. RITENTITH
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T R— BTN HRESR, ERSBATESR 10 B,

BTN R

HITMFERER A (SPA) MIERIFEIEMFTLE . 25 TN FHESRER RN
FAE TS B 2T Z R

AT A BR AR A —AMEZSR, (H7EFZ AT 3R © A R TS 1ER, RITHE
B—EREFE— SPA HEZRAYNIRAEH

—A~ SPA BiZE—1~ Web N, BEFfFEM%IHE (HTML. CSS. JavaScript % ) fE—iK
RPN T R, RATRF M. BOVERAARE B30 REXFNH, B
W ERIR ARG s AGE AR S EH M, (RlH ).

it 3, Web BiFI{UAGR—HERAS HTML SCHEFI—Suifists, &80 e
B, —ANET R T R B N ER P R  IX R0 Web I FHRIMERE, NS EZHNASEERA(L
vk, DI, MEAAE, BASCHF ).

LW LFF AJAX Z 5, FFREFRER AJAX ERSIS MBI Em AL, Lok
RALERM TER, NTTHRAE AT/ PR 5. AJAX RIFFI SPA A THEEIRAEH AL,
EATZ BB ENX AR, AJAX NFRZU HTML #8752 E 8 B 6 —=884, XL e
ENTMEE R Z G 8HH AZ DOM 1, Wik —J1H, SPA <ltffnE HTML, TiinE%
RN PR AR, X S RAR A B R B T & P s v S A R AE BN Y A P A B RN b R
HTML, XL6%088:8 % XML 5 JSON #3%, BII#iFS % F imtiiuE 5 g k.

BRI - THHFRLH, i, AJAX BFEMEH HTML BR—ANF A HITREY
FURMEH, RMESEMB—TEETEPFIERN HTML SR MIHE . /X FE
B, BNEPE—1T:

<tr>

<td>Client Name 1</td>

<td>
<a href="javascript: void(0);" class="orders link" data-client-id="1">
View Orders
</a>

</td>

<!-- more columns... -->

</tr>
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AR AT BT SO e o el F AR THE IS
TR B HEAT .

FEH P L view orders ##EE, WAITFTE—L JavaScript i@ T AJAX Bz
FiTH,

$ (document) .ready () {

/] MBRBREITH
function displayOrders (userId) {
$.ajax ({
method: "GET",
url: ‘/client/orders.aspx?id=${userId}’,
dataType: "html",
success : function(html) {
$ ("#page_container") .html (html) ;
},
error : function(e) {
var msg = "<hl>Sorry, there has been an error!</hl>";

$ ("#page_container") .html (msg) ;

/1 BEBHEN

$('.orders_link').on('click', function(e) {
var userId = $(e.currentTarget) .data("client-id");
displayOrders (userId) ;

})

IR RARBE R EEAIF)F, FTLAYFE Handlebarsjs (http://
handlebarsjs.com/ )l jQuery AJAX( http://api.jquery.com/
jquery.ajax/ ) FELSUIRBH B,
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FEAA R BE T document-ready SFFEFRMEMEBTE R . FE/FTE class &N
orders link FITCE B T — R A R L

HUAARRE data-client-id PR FIKEBUHF ID M EEA displayorders
PR, displayorders BREUF AJAX #HRITHFIR, iTHIIRE HTML XK, HA
T2 LBigdES] DOM .

FE SPA o, FI_LEATERIEFHEM. MRATERNMEBM AJAX BFZ2—HF. &
SPA 1, RABI—FHITIEH JavaScript FHEH], EHEBE—MUIER GHBIREHE,

iERATE R 28 SPA I RAL, TREHIEMBANESR, 7 SPA H, EIIA=LU
HTML MIERMERITHRIIR, KA JSON 3 XML R mEE. MREM ISON, iF
SR e R R R ZR T XM T

{

"orders" : [

{
"order_id" : 32423234,

"currency" : "EUR",
"date" : "13-02-2015",
"items" :[

{ "product_id" : 13223523, "price" : 150.00, "quantity": 2 },
{ "product_id" : 62352355, "price" : 50.00, "quantity": 1 }
]
}e

{
"order id" : 32423786,

"currency" : "EUR",
"date": "13-02-2015",
"items" :[
{ "product_id" : 13228898, "price" : 60.00, "quantity" : 1 }

]
}
]
}

AT LR — P FARERE ATAX 55K -

function getOrdersData (userId : number, cb) {
$.ajax ({
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method: "GET",

url: °/api/orders/${userld}’,

dataType: "json",

success : function(json) {
cb (json);

}s

error : function(e) {
var msg = "<hl>Sorry, there has been an error!</hl>";
$ ("#page_container") .html (msg) ;

}

1) i
}

TEN T AR T SR Z AT, WNTFEE S —MERRGH EHLR HTML, HA
HARSHMR RGP, Bl 76| FPH{# ] Handlebars, FERE— FHA— MR
i

{ {#each orders}}

<tr>
<td>{{order id}}</td>
<td>{{date}}</td>
<td>
<ul>
{{#each items}}<1i> {{product _id}} x {{quantity}}
</1li>{{/each}}
</ul>
</td>
</tr>
{{/each}}

Handlebars BARIE S HRTCEB UG SHE (A1) ). EHE AR KT HEHR 02—
A each MBEHIER . each IBHENBATHE—INLEEE —HHL ., MERNTE—
TR JSON, SEBITHIIER— M. BIREN orders BHAMB MWL ES
{{#each} } Hl{{/each}} ZIAHIIRIE,

B—RERAIE—HH HIML #4817, I T HTML ¥ BR JSON FEH
—ME, FEHXLFRMEANESEELER, hin, YFEEL— M EITAR SRR
JCHE T, %%%gﬁﬁ{(order.\_id}}o
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r BAHEMR B F—4 JSON HIFBET, XAFBUAHE S HTRITER
. A VRIS LU this CBF5ME], LN ( {this.order id}}

S\ BT ({order_id}}. TEMF—LRIRITEAR , BARFOE
BWAWAR, AN, ({# each orders)}iBHIEH this THABEAN
UH{HITTER o -

AT/ Handlebars i, TEMBIFMFE . TATEL—MEEH AJAX FHRN
HE:
function getOrdersTemplate (cb) {
$.ajax ({
method: "GET",
url: "/client/orders.hbs",
dataType: "text",
success : function (templateSource) {
var template = Handlebars.compile (source) ;
cb(template) ;
by
error : function(e) {
var msg = "<hl>Sorry, there has been an error!</hl>";
$ ("#page_container") .html (msg) ;
}
1)
}

E_EEXATFH, AR AJAX BRI T —MEM, FH#H Handlebars 9%
R SRR (1
& ;B ADESIAEFEIE R M, EAUE T SR E R RS R,
BT TR 52 T BT LR T o B SR T LA

ENTE LB T PR — DRRIMBBRABOFHIFE, 55— T RKME JSON K.
BJE—H R ENTBIE RIS ITHIIRN HTML XK.

function displayOrders (userId) {

getOrdersData (userId, function(data) {
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getOrdersTemplate (data, function(template) {
var html = template(json);
$ ("#page_container") .html (html);
1
1)
}

SPA BERKAIEFEE LN TR, HFHES AJAX DAL ATRErEREE 2, R E
RS L, R EFZAMIER, SR, XMESLHEAEZE T, 3% SPA 1Y
Ak, BATRERTHITA2HI SPA,

SPA K HBZBIBIAEERE R . H—IhBESR K A Sl AT 15 A B0 1 R
Wi, HoRR—BHA JavaScript EEREEEK

MRS BERITENRE, I AT & Web M ANB A, ENFHEF LR
fit JSON B XML &R B HEA R4 AR 55 , BEARTRI A 28 P o, SXOREARORT A A R FF4H

AT, WREAE—NEIRERRL, AN AJAX NHSEAGEEZE] Web it
% M3FAL . Mustache ( Handlebars RORTE ) IXAERIBEAR REEX AR B, R 7iX
[

SPA Wy FTIFAbZ —RBATEE A HTTPAPL, —~ HTTP API AH H7EMR 45 sve e
—A~ HTML FEAEZHAL, WM RS RS Bonilli SR as L, HAWE8E
O IE R LT S B P AC B R BT 28 45 . HTTP API 3 A ABHMAR £ & Fomfe e i, i
BERT LA AR B I A REFF IR BT 548, tLanks HTTP API 1EAF= 4858

F—A> SPA WYE BN R KEM TAEARAEN WA e, MRS wmAHE D TAE,
AR AT AN B S AR . & AR REI R Bea 28 B, ORI & Mtk
#85 JavaScript MEEEERA T B EMRTA .

SPA KIMMERE 554 AJAX N AMEHA AR, ERImBAE=EZE HTML, Wby
HIEHEEAREL JSON Ml XML K,

il XML 1 JSON HisMaFF4s 2, RINFTE—MFIMIERKBUEMR . 7T LAE
GRIFAEAR . SRAEHIL I LR 2 AR B A — N R AR SR I R B

MV* 2244

ALIER|, & SPA HHMESERERS RAEFFEBRRTE P iw, XHESM T
JavaScript fURSHRCE, M MIFANIHZE 4 HIH LU
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LA, FFRF NI RTERT IR A G S S B i, Hdr, BATEER
F{E Model-View-Controller( MVC )i iR FI— L6574 Ji A, #1140 Model-View-ViewModel
(MVVM ) #1 Model-View-Presenter ( MVP ),

RN EE TR E—LESHEM AL MVC B X TH 4% #81F MVC &
M SPA HEHE, XULHELE FTIT Model Al View, HENIZHFREHAMELH T
Controller, TR XL IHEZERR N MV*,

[ Gl RAMHATRIF MR MVC. Model F1 View i ]
LR —25 MV* HESER (ORI BT f

MV* {EZ2 P RYLB4FOTh RE

RANEEHE 7RI @ EEH MV ZREESRIT &, B T —LAK) SPA
2Rt
THERREA T ff—L MV* HEZRFF WA H A FIhEE

X, AV SRR—LERTHE B, JFFARERF

, 2] nfal G FX SEHESR, T AT EZARA (R X SAER MR .

~ A1 BREE MV HERPELAER, MARLTETE—
HEZ

model

model J&—/MFIRAAEEIE A, XEBHEEE N HTTP API R KHBR7E
view |, —SHERRAE T — model LI, HATFF AT ELY, AT L,/ Backbone.js
(— N HATE MV* HEZE ) BF, model WhZM4%7K Backbone.Model 2K:

class TaskModel extends Backbone.Model {
public created : number;
public completed : boolean;
public title : string;
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constructor () {
super () ;
}
}

—A~ model 4R T —LFk, FTURKBENSMERSHITHEG, kin, U
Backbone.js A model A%, FATATLAER fetch MM RS FEREE, FHERE
#| model H1, ZE—EAELRF, model WE T SMEMMSHITRBIIN L, MiHn—LiELRG
A o AR 1355 HTTP API 5@ 1R

FEHAMMEZE S, model AIREBLRE— AL, EAFTEM RS LHILER S %!

class TaskModel {
public created : number;
public completed : boolean;
public title : string;

}

collection

collection FRE/R—4H model, 7 E—/NiH, HATER T 2K TaskModel HIFIT.
model FTRINIFEFH—MMESF, M—1 collection FR—MEFHIFIE,

TESCHF collection BYFEH MV* HEZRH, HATFZELE collection FEHARTHEE collection
ARBHICEZRAL, thin, LA Backbonejs A, Task Collection T X #ERAHH .

class TaskCollection extends Backbone.Collection<TaskModel> {
public model : TaskModel;
constructor () {
this.model = TodoModel;

super () ;
}
}

nfE model HIFIF, —EHEZEHH collection HLRANEHIEAE , RITH AT ELE A
SEHACHESR RIS, collection AT ALK AR —LE 77 {8 5 M4 AR 55 A T8 F A 1

item view

HELRER LA IRATR FE T RERL R item view ( E BRI view ) B, view FFHAAHH
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7£ model FRIEIEE LA HTML, view B HKHIEEMERE . BESREPEA—
model, —MEMF—24%-

o model FEM AR HTML, $tERAZERTHEERST W,
o AIHEWRE— DOM JUEIEERS, HUEFH DOM JTERIEAN HTML MIAERN,
HTML ¥-&8dm At 2,

bedn, £ Marionette.js (—/NAFTHIZET Backbonejs B MV* HEZE) HH, —4> view
BOX AL
class NavBarItemView extends Marionette.ItemView ({
constructor (options: any = {}) {

options.template = "#navBarItemViewTemplate";

super (options) ;
}

collection view

—A~ collection view J&=—F4FKRI view, B5 view B R LI LE model 5 collection
B 2R o collection view i # WK TEAD & PRAL B B B B P EA—1 collection,—> item
view Fl— & 8% o

—~ collection view 4L collection B FI/Ff# ) model, {#F item view IEHE, R
B MBARER

F EERMHELE S, ‘E"%*‘A collection view Lhr ERAIF—A
collection " model {EH— item view, X ] fE&1E LM REHR N

— PR T 2 A — item view *H—AE P RHE A model,
SRIGEHF ((# each) EAITE view MM PERX MR, MAZ
4 collection FHIH— P ITLREBE L — view. i

THEACEE Marionette.js FAJ—> collection view:

class SampleCollectionView extends Marionette.
CollectionView<SampleModel> {

constructor (options: any = {}) {
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super (options) ;

}

var view = new SampleCollectionView ({
collection : collection,
el:$ ("#divOutput"),
childvView : SampleView

DN

controller

—HAEZRIRME T controller T8, controller % TSR EHIFER model FIAHAE view
R . ERERTRELAL model Fl collection, ¥ EM1XBGENR, H-S5HFEM view
ERAREK, TERIEHIBEEAHAD controller BIEEENT,

MVC WA E Z@THZ controller FI'E I A%, controller 7E 7 2 AYRTE AT LAY
BWEFHE:, MXEHEMAPHITHE——3Th,

BETRE-BRERE, EFHT Chaplin HEZE, F1 Marionettejs ZLl, BEHET
Backbone.js. XBfUBS4k7K T Chaplin # Controller 3 :

class LikesController extends Chaplin.Controller {
public beforeAction() {
this.redirectUnlessLoggedIn() ;

}
public index(params) {
this.collection = new Likes():;
this.view = new LikesView({collection: this.collection});

}
public show(params) {
this.model = new Like({id: params.id});
this.view = new FullLikeView({model: this.model});

}

£ FEAREB B, ATLAFE S|, &5 LikesController B controller, Bl index
Al show BT AT AR BIE BT B PATHIT, — 1484 beforeaction HIJ7E#E Chaplin

#AT.
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=

FOFRIGERF ZIRT SR A N, HETRSPRFAE, MVHERE S
P TN E S

o RARPEMH: BF AR FED A MR B VE, s — . R
B RESR R — R, HPHEAEEAE view AL,

o TEFEM: NHASWATL R A, i, —SFRFE view HPE
fih’Z onRender $ﬁ‘, a{7E controller B‘J?‘fﬂi‘ﬂﬁﬂiﬁﬁﬁﬂ{ﬁ onBeforeRouting $H‘o

PP SFEREE SOLID JEM e i) /PR I B — N D5 Ko 7T LA R SRR Suifr oF
RKEY RHELE, AT EXHERMBUEMIE L.

REFP St T LURI KB S 20 1 1 A9 ELHEE (R . A TR 7EA S 5 AR M EVHR A 27 64
A fi oA T IX LE P2

0 hash (#) S

MM TS URL MR, JEEBFRIMITIH I3 controller AIARR ¥k | .

FRMELRE A T —FfE hash FAMIRAEA, EffH HTMLS /) History API 7£
ANEFTUE AT FAAB I URL 7,

7E SPA ', HEHSE WAL & —1 hash BFRF . X NFRIEAR ML TR FME 0T 1) —
A~ DOM JTE L, HES MV* HELEFHRASTCHRIH A S .

H T MBS, RO LFFREH AN, RO T HE—1 MV* {E
M ——— Mt URL M4t 2 2B FHFFE

class Route {
public controllerName : string;
public actionName : string;

public args : Object[];

constructor (controllerName : string, actionName : string, args :
Object[]) {
this.controllerName = controllerName;

this.actionName = actionName;
this.args = args;
}
}
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B RN AT URL B985, 24 URL ZRSEMY, b b e AR sl— A 8 i e
imjo
— M REEAR B B R AR -

class Router {
private _defaultController : string;

private defaultAction : string;

constructor (defaultController : string, defaultAction : string) {
this._ defaultController = defaultController || "home";

this. defaultAction = defaultAction || "index";

public initialize() {

// B P B URLIIT A

$ (window) .on ('hashchange', () => {
var r = this.getRoute();
this.onRouteChange (r) ;

)i

// BEBUURL
private getRoute() {
var h = window.location.hash;

return this.parseRoute (h);

// fETURL
private parseRoute (hash : string) ({
var comp, controller, action, args, 1i;
if (hash[hash.length - 1] === "/") {
hash = hash.substring (0, hash.length - 1);

comp = hash.replace("#", '').split('/"'):;
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controller = comp[0] || this._ defaultController;
action = comp[1l] || this. defaultAction;
args = [];

for (i = 2; i < comp.length; i++) {
args.push(comp[i]);
}

return new Route(controller, action, args):;

}

private onRouteChange (route : Route) {

// TEMALATEE R A
}

o TARTIRTASAT, RIMMEIHITR 1 MV» 22, 3I0f
NE s AT RAR.

EEXAZEFEHRKIA controller FBKINF M FIENEHME RN SEL. KA
ZHBAEART, home Fl index YEHERIA controller & MIBRIAT 4 -

initialize 7 ¥E# K BIE hashchange FHA W, WIS HE window.
location.hash A8 58 BIAHE Al A& X 4

Fetn, METPUEAY URL & http://localhost:8080, — NP BE T F HAEE:

<a href="#tasks/index">View Tasks</a>

MXMEEREB AT T, window.location.hash FI{ESAERL " /task/index", MI¥4%
HHEAE P Rk 2285, {H hash FAF RPN SAERYE NI, MERKESER
parseRoute ljﬁﬁﬁ getRoute ji?i’i’l% URL %@éﬁﬁ—‘/l\%ﬁﬂ@ Route %’é;f‘j‘]o

URL 1 T I Fo i 25 AL -

#conrollerName/actionName/argl/arg2/arg3/argN
XEHE task/index URL S FEHAL

new Route ("task", "index", []):
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o OERE MV ER4AMH HTML History API B2 URL L@
hash F4F, BRI ASEEHELEPLIXIIEE.
Route FHLHFIBEfE A onRouteChange FIEH, B ¥ i 37 V& F AL B 33X /™ 3% F1 A9

controller,

1. Router 2. Controller

T RATEA AN onRouteChange MISEEE, B ATEA TG HAIFRS, v
% HR A\ 2 AR BE 2R RO RHIE 2 5 X A R B 56

XHLE hash SATFIEE M AEEA MR, ATUABNE], £ EEMHERS, — 1 BH
AIFZHALINRE, (B _EEEFIT AT LIRS BhBAT BEA% A SR b A4 B bl R el TR
Fre%

— MV* ERGIAT —PMUEF A BHAMA. PSRRI RBNXTR, FrEHAD
AR BRERE 1 B 5 AR A T8 R

vl B SLBLT A A AT B0 (i pub/sub ), X FEART LR [0 A
AR, BRZEES FHER, AR B RRF AR

B AT LU — DN HA AT, tn] DU AR — D AL AR SR X AN A, 3X
PRIE T PR (] AR S, LR LB B ACHR.

AR AR A B BT R R IT R ) RELR AT ZEXHELRA A U B3 .
MIATER 4 EHFRNE, XRAEFHFERHE, WV ERE T SOLID JE0 o i/ R

HAMIAEATTEHNERELI, BT LIFE— D AgRiE DRl

interface IMediator {

publish(e : IAppEvent) : void;
subscribe (e : IAppEvent) : void;
unsubscribe (e : IAppEvent) : void;

}
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fE E—F, RATEA AR Z T IEH—1 controller 9, FEAHELRK(H A
R IF X AIHRE -
class Router ({
I
private onRouteChange (route : Route) {
this.meditor.publish(new AppEvent ("app.dispatch", route, null));

}
}

e L EAES S, BElES T BRI controller, MRHHATNEREA—1F M

1. Router 2. Mediator 3. Controller

R B 2%

£ EEAAREPATRASA — RS IE TIRNEER: app.dispatch XNEH4Z .
app.dispatch FFE A — N IUAVER E B R T o X IR A B B 75 o] 8 B 88 A X S
AR controller:

class Dispatcher {
Il sus
public initialize() {
this.meditor.subscribe (
new AppEvent ("app.dispatch", null, (e: any, data? : any) => {
this.dispatch(data);
1)
)
}

// BB controllerLEH]

private dispatch(route : IRoute) {
// 1. #i%IHWcontroller
/7 2. BUERTREE SIS L]
// 3. B AR E#RPaction

/...
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AIUERS R BB, FERNIRTEEEIEFM controller FEHBIHA controller,
L H5EMAT URL METE, BRESESPNHRREAEREA BB RS, AR5
VA% IHA controller FEIE—N#THY controller, FH-{HHP 2578 controller
A

4. Controller

1. Router 2. Mediator 3. Dispatcher

X FisELF Virtual DOM

RINNESBE THANE P mEY, HiE T &P 5GE PR E— MR — iRkt
A HTML, (B 8A BIRE|—0 o FHRRMA T, XA ERITEE 1 MV* HEZRNE
BEXEFIN,

#4E DOM ZiE SPA HEEMBIMFERHEZ —, Hitk, fEREFHBF MV* {E
Tz, WEEMIWEREREEEERHN.

A —HHESRTE model BAEEBRMEHEHRITES, AMAATEEH K] LIFE—
model BE AT A .

o TR ARSI, XMRVERRHMEBFR AR ((HAZ Angular.js
R AR ) .

o FE_FREMHA observable model,

observable HISLELLL(FFERTASH @A, EA observable {NTEASHE KA IRl A o
M€ BT 2R S TERT RIFF & SRR R, RERTATELRAE.

fARHERAE R EE, IMERthIEE EE, —SEREEIRIE DOM, i —LeiESefE
WA EAERFR A Virtual DOM ) DOM BT, Virtual DOM N3, K24 JavaScript Xf
WAERIIRAEEEXT DOM HIBRVEE AN pLE

AP RESESE

A pFa (UL B4 E 22— 5 ERLEE R m AT &=, Ul BiEgeEs—
A Ul JTEAERF model FBEE—E,
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—NESERN B RRA—RE, HHP SR, F—EER B EH.
T LI E— X REARM R LT EBRRE—R. KEH MV* HERESTH T HAM
view F1 model [BIAIZB5E o

B EEIEHE
B BRI E R —F Ul BURIBERIKA, XFRRIMBIRIRE (LA mE R EE .

One-Way Data Bmdmg

XK MV* HEZRG BEBEHSEERE RA model MAHELEHET view H,
M view LHAZEALHEELS model,

X EIEIEGEE
W[ RS2 FAKRBAAR model F view FETA A EERSEBARX I o
Two-Way Data Binding

Change 1o View | | / “ Change to Mode!
updates Model Model is smgh-Sourco-o!-me_«/ updates View

A\
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;l"..
HIER

— BT MV* HEZES| A TH RSB AR, Hi— St & i mBdain (H
Flux $2 ).

P BRI TR AR —— D B AR CE, #a P BUKE T %28 & 1 HAt
A REHIE A CHE.

E MVC RiFiH, —4 controller AbFRE A model il view, A, —4 view ffH
A1k—4 model, MfHEHN IR R, HITRLASEIGER ZARNEGER. TR ER
T XM

Controller

© O EXTKES, Action ANEFE controller A Action, F8HIETRFH
> P EHESRETE,
B TSR Fa A E F R RO A S PR ) A E— A ERIE R ], SRR AN, KA
MziE, BRFAFNNEBIERSEAEE ASRE T .. FTHE—KER T 3T RN
B sER s B
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Dispatcher &

Dispatcher

G NI €y =3 L AL b ki 8

7£ Flux AR BARREZEM T, FTE R Action #E#: 4 % % Dispatcher #, Flux &Y
Dispatcher FFATHEZRHRPARERRAEF AL, EEHAREPITHIERELS controller, T2
45—~ Store,

Store HIRFFFEFIRAESHE, KMTFT MVC HH) model, MEIEBEHRET, BEHMESH
BB view,

View 1 MVC ] view —#f, ST HMEE LR HTML 403 FH P 34
( Action ), WR—NFHHEFEBES—LLEWE, View 244X~ Action £ A Dispatcher 7,
MAREEN model #HATEN, MiXFFRESTEA LIRS EMHER S L4,

¥k E — s, RS, 52X mBEESERN MVC 72
JPHLL, XIERR AT R VA T EL AT S

Web component 1 shadow DOM

—UEHELA{E ] Web component ARIERAGAARL T ITEHA Ul 4A4. Web component
ARFHFP AE X HTML JGE, Al g L—1 318 HTML <map>Pr sk Bn— A HuE
Web component 7] LLEI S| AEATH C AHKEIH B FH—F 1Y shadow DOM % P 3mAsAR
EY HTML.

shadow DOM i3 %8S HEAE Web component H ] HTML, CSS F1 JavaScript.
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shadow DOM $ARTETF & KB FRTAERE A H, FAELUBRERZEF CSS. HTML
F1 JavaScript H1%E,

SRR MVARERR (140 Polymer) . ATLAFIRSEBLELIER) Web |

component, 1fj—28HAAELR 4N React, {81/ Web component Rifi$5
@ AR E IR UL A, X 4FFIEEIER Web component, H

HENTEA FE] Web component BIFXHFA ( HE XJGE. HTML
- B4R . shadow DOM 1 HTML FA ) . -

EFE— N EFESR

FATT LU X —A SPA, {BFESCEL A C AYHESR 2 AijH % 75 B e e B —ME
48 1%# JavaScript SPA HELEME— AR RIELRELERKE T .

RATRIFH JavaScript EEREF 6 24P EHA—A,

—Allen Pike
Fo A N DU TEZ 5L BLI T BE R 5 JEHE SR AU A 4 .
- No Daca Bindin, - Data Bindin altsin view rs .
: ?:u:,em?f“:,y AP :f;:‘znnzmmh Modal %rlm hmdlm:m - Evu\:-s::a; persistence
Basic persist:
Siehges,
_Soine)S )
el

HAnFRATTAO N FH A B Z4HY view FIZFEH., Backbonejs FIZETFERLH ( Marionette.js .
Chaplin %5 ) BEREMRIF IR B AT R RM, WRBFHERD view MIKENFRPA
X, Emberjs B Angularjs A]fEHE &
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 WCRAEEPESRN T EAS MR, ATEATIIR] http: //todomve. com,
@ TodoMVC EB—MEMEHAR Mv* HERSHMRRE (—ME
SEHNA ) RIHE .

WEFFHEI—A MVC 25

EAIEEX— LA MV* BFFPRAMNE 7RSS TH, BERSENTIT
RSB CAVRESE

=3

FATRDRE T 5 FINERIF AR BT TR = . HSEH MV*
© REELETHIEEFSOT R T ARZEIFEABTRE.
FNTEPR T 2 FRESRIE AR B . &5 TS Mv* HEZE,
HERREFHFETRM . )

PR SEHL controller, #iAk . view Ml model, BAF — . — 28— EE
. TREBBENAEELRPHIIRT.

BERFAfG: IE—MEFIRAN . BFAFRSTRHRIERNETA KN ERH T
(Hharge. BEEAREEER) o

rEE: PR ASTRR P ETA ARSI L

BFEH: BEFEAEARERERN—THARRER S —1 . HIFTURARF
FA ] LUT R sUBUH T i — RS

BEE: BEHHUIZENNEER URL MR, FHFAEREMBIE— rRoute KHILH, #

SR FH AR AR
HHER: BHAHREFESR—1 URL, URL %40 LIFEABE—4 controller AYJ
e E R T AR

VA BERR : TR AHEU— 1 Route ZEMYSEH, XA SLHIHE AT E MK controller.
WRFTFERE, FERSHE E—1 controller 3#HE—/. —H controller #f]
#, AEREAREFERRETFIITRZS controller,

controller: controller #FXR#IIG4L view F1 model, —E. view #1 model ¥Rk
SEHL, controller BUFHATIACHA —12E 1 model,
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o model: model i35 HTTP API {5, WAL X LB, XS5
HIRE AL IR BRI . — B model FEAL T XHEHRAERAE, Bl t5Es—
NEHEZA view H,

o view: view ATTIMEIHFIFEAMN . — BERGIFTZR, EMSEFRF model & AR
. HWRIBIEE, BB —EESFER HTML i%JfEA DOM, view it
R GBE MFSE Ul FHF (click, focus %)

AT LA BYERA 1A L T A R AR Z TR AR AR

BF4AH
WP AR e T4
3] HEE
AEMURLIG L ' MR FT G controller,
J HISR I
controller P38
Wit Lviewlmodel, #: B G L ]
bl PEboe dio]ried ) Bz 15
model view iR
b Bimodel FIDOM 35 {f: i viewld e MHTML

WEC KA TIHERR AN ER, ERIDTHR—NHRTE .

HEFTIE

FEABRFILESRD, EIUER Gulp RECE—HTE K B ML TR

PRAT LA BRE T [ 4925 R — 220 X MIEZR, ton] IZEREH MU 3R — 14>
ESERHITERF

AT npm 23T [ #950 B HRBUT 45 -
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npm init
npm install animate.css bootstrap datatables handlebars jquery q --

BT B BT THI BT 5 HORG «

npm browser-sync browserify chai gulp gulp-coveralls gulp-tslint
gulp-typescript gulp-uglify karma karma-chai karma-mocha karma-sinon

mocha run-sequence sinon vinyl-buffer vinyl-source-stream --save-dev
MAELE A TET tsd RN I BIFR M

tsd init
tsd install jquery bootstrap handlebars q chai sinon mocha
jquery.dataTables highcharts --save

PR T T A H R4

—— LICENSE

—— README.md

—— css

| L— site.css

I—— data

| —— nasdag.json

| L—— nyse.json
—— gulpfile.js

F—— index.html

—— karma.conf.js

—— node modules

—— package.json

—— source

l F—— app

I | L—— // Chapter 10
| L—— framework

| —— app.ts

I I—— app_event.ts
[ }-— controller.ts
| — dispatcher.ts
| F—— event emitter.ts
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l— framework.ts

|

| —— interfaces.ts
| —— mediator.ts

| F———'model.ts

| F———-route.ts

| F———’router.ts

I

—— tsconfig.json
| L—— view.ts

— test
—— tsd.json

L—— typings

AT, AT FELE source HRTFTAE, ZE F—F, BMHHRNT XML £ —
AR, KR SCHHTE app HRET .

EFRATHF G — 2520 S BUHE BRI 2 PE .

[ \K%;’\ A B RE SRR 5 7B O[S ]

EFEH

BAVERBRFE AR A TS i, %—4 model 52 T M HTTP API
BUEER, XMERMENAES model FFHBRFEMA(EIER view,

BATEE 4 =HPELFFL T, SOLID JFNE —MREIREE RN, X BERE AN IX
o — A BRI BB E SR (#0), RATE2A9E SOLID JEN, FrLITE
framework X4 F NFHTEE— interfaces.ts U IFHFIMA 1appEvent 0 ;

interface IAppEvent ({
topic : string;
data : any;

handler: (e: any, data : any) => void;

}
—MMAHEAHAE T MR, B8, SRR R BT ER
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BFE TR F S T X seE

£ framework CfFFNBIE— %8 app_event. ts FISCAFURZEAIHHESR, ATLDKE T

T A A S A 2=

/// <reference path="./interfaces"/>

class AppEvent implements IAppEvent {
public guid : string;
public topic : string;
public data : any;
public handler: (e: Object, data? : any) => void;
constructor (topic :
any) => void) {
this.topic = topic;
this.data = data;

this.handler = handler;

}
export { AppEvent };

EHEMAEAERET — appEvent KIFEIM T 1AppEvent M,

FIrEs

string, data : any, handler: (e: any,

data? :

KAELHE T s R—NRREBA M AT RSO A, BRI R A

F B A
TE interfaces.ts XIFPFMA—IFAEO .

interface IMediator {

publish(e : IAppEvent) : void;
subscribe (e : IAppEvent) : void;
unsubscribe (e : IAppEvent) : void;

}

M ERERESHRTEIE R, 1Mediator B8E | =Mk RLBARAATHE, BN

AT PR o
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o publish: ERRMESEN, HEA— NSO, Bra T RFE R I #R I EE
%DO

« subscribe: BEFRITH—IEM, SAEN, M— P H4REFAFLE,

o unsubscribe: ERRBGHITHE M, Saifiil, BER— TR REL

FAELEFRATAE framework UM FHIE#E— & N mediator.ts ML, BT mE AL
EImAES .

/// <reference path="./interfaces"/>

class Mediator implements IMediator ({
private _$ : JQuery;

private _isDebug;

constructor (isDebug : boolean = false) {
this. $ = $({});
this. isDebug = isDebug;

public publish(e : IAppEvent) : void {
if(this. isDebug === true) { console.log(new Date().getTime(),
"PUBLISH", e.topic, e.data);
}
this. $.trigger(e.topic, e.data);

public subscribe (e : IAppEvent) : void ({
if(this. isDebug === true) { console.log(new Date().getTime(),
"SUBSCRIBE", e.topic, e.handler); }

this. $.on(e.topic, e.handler);

public unsubscribe (e : IAppEvent) : void {
if(this. isDebug === true) { console.log(new Date().getTime(),
"UNSUBSCRIBE", e.topic, e.data); }
this. $.off(e.topic);

[ 266 ]



9 RFIZ4E

}

export { Mediator };

FHEAIEAE T — %N Mediator BIZRHELIM T IMediator M, Mediator K
F3 R BCE — BN (false ) BISEORIEERBI R AR,

Wi EFE A, RAY TR, BAITTAMER| A X publish, subscribe
Ml unsubscribe M. 76 T EMERE S, 7TLIEN KAE R & F 2RI 5
e

® Developer Tools - http//localhom 8080/
Q [ Eements Newwork Sources Timetine Profiles Resources| Audits MMM Ember Pagespeed

© V¥ <topframe> v Preserve log

1440891129673 "SUBSCRIBE" “app.initialize" function anonymous(e, data)

1440891129682 "SUBSCRIBE" "app.route" fuaction anonymous(e, data)

1440891129684 "SUBSCRIBE" "app.dispatch" function anonymous(e, data)

1440891129685 "“SUBSCRIBE" "“app.error” function anonymous(e, data)

1440891129686 “PUBLISH" "app.initialize" null

1448891129687 “PUBLISH" "app.dispatch” » Route {controllerName: “market", actionName: “nasdaq", args: Array[@]}
144089112969@ "SUBSCRIBE" “app.controller.market.nasdaq" function anonymous(e, args)

1440891129691 "SUBSCRIBE" “app.controller.market.nyse" function anonymous(e, args)

1440891129692 "SUBSCRIBE" "app.view.market.render" function anonymous(e, args)

1440891129692 "“SUBSCRIBE" "app.model.nasdag.change" function anonymous(e, args)

1440891129693 "SUBSCRIBE" "app.model.nyse.change" function anonymous(e, args)

1448891129694 "PUBLISH" “"app.controller.market.nasdag" []

1448891129697 “PUBLISH" "app.model.nasdaq.change" []

1440891130168 “PUBLISH" "app.view.market.render" mObject {items: Array[3011]}

1440891169578 "PUBLISH" "app.dispatch" » Route {controllerName: "market", actionName: "nyse", args: Array([8)}
1440891169588 “PUBLISH" "app.controller.market.nyse" []

1440891169592 "PUBLISH' "app.model.nyse.change" []

1440891169716 “PUBLISH" “app.view.market.render" mObject {items: Array[3291]}

publish, subscribe fll unsubscribe FEEMH T jQuery AY trigger, on Ml off J

, G FRAT AL P R % i%ﬂﬂfﬂ%?l‘?%#&tﬂo

RN E R BOE WAL T — D2 _siIFRF BT . XNEHENER —MENFFPRE
Y jQuery XJ 5, X MXFTR jQuery FIKTE trigger. on Ml of £ BIAFIETHEMAIR BRI+
by

HATENE, TRPABENGFPEBER, EN_sREBSHBER, rARNEFL
HESER, ETHEMETTS, RATTLUER app KFARIEFR A 84GE A MNHFEH
BIFRER
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EFrEH

application Z&ERAPHMMRAM:, XL ERAFTVIRUAESRM EZAM (HEH

HrA A AR BERR Do
AT application FTHEMEEOFFLR, 7€ interfaces.ts FIMALITHN:

interface IAppSettings {
isDebug : booclean,
defaultController : string;
defaultAction : string;
controllers : Array<IControllerDetails>;

onErrorHandler : (o : Object) => void;

interface IControllerDetails {
controllerName : string;

contreoller : { new(...args : any[]): IController ;};

IAppSettings &M FRIGHTT ANBTIRE ., AT LUERBRTFRERTTHRIRE
K, BEBIA controller MG FMMERBINT L, BB controller, %8B &R~
AL pREL, RFE— T EPRAY application ZERYSEHL:

/// <reference path="./interfaces"/>

import Dispatcher } from "./dispatcher";

AppEvent } from "./app event";

{

import { Mediator } from "./mediator";
import {
{

import Router } from "./router";
class BApp |
private dispatcher : IDispatcher;
private _mediator : IMediator;
private router : IRouter;
private controllers : IControllerDetails[];

private _onErrorHandler : (o : Object) => void;
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constructor (appSettings : IAppSettings) {
this. controllers = appSettings.controllers;
this. mediator = new Mediator (appSettings.isDebug || false);
this. router = new Router(this. mediator,
appSettings.defaultController, appSettings.defaultAction);
this. dispatcher = new Dispatcher(this._ mediator,
this. controllers);
this. onErrorHandler = appSettings.onErrorHandler;

public initialize () {
this. router.initialize();
this. dispatcher.initialize();
this. mediator.subscribe (new AppEvent ("app.error", null, (e:
any, data? : any) => {
this. onErrorHandler (data);

IODN
this. mediator.publish(new AppEvent ("app.initialize"”, null,

null));

}

export { App };

FEEESE T —N& 4 app RIS, FHEZ— BT 1appsettings HISEIEN
3 R B E— S50, MTERBRIRtE T XM A FEME (HEESS. fads. BH.
controller F14REIRALIEPREL )o

URMTFE— T, ¥ AsIgE— TN, JFEEEEARBFERELS.
XEWREME— P 2SS BB RE TR AL . Beagidide, XAHras 2 — -,
BRI AR BN — B EAFT

TERVEE T App HKLHlE, WHVERA initialize FEETFHRBUTXMNMETR, BEEHEZ
R ARMEERIRIER, EaHEARANEITH app. initialize FH,

initialize WA TERFHMGHNN—L initialize HEE (BEMEERS ). M5
EﬁﬁTé}%%%ﬁ$1¢ﬁﬁ#7iﬁT app.initialize %{4:0

BEfE P25 VE A T B app. initialize FFROALIH RS, XRURE T REFHPUT
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WA M application 25 router 28/,

B
HTERM router M, A ITESE T EH— LB L I, 58— MRBR

Route%ﬁo

Route KL T IRoute #H . XAMEAEATHRLMENAL T, RITAHIGEE
HIZRY -

interface IRoute {
controllerName : string;
actionName : string;
args : Object[]:
serialize() : string;

}

¥ Z BTt ) Route KA EHHFK, H serialize HEFEZ A E B A,
serialize R —1 Route HKEFFLE—1 URL,

/// <reference path="./interfaces"/>

class Route implements IRoute ({
public controllerName : string;
public actionName : string;

public args : Object[];

constructor (controllerName : string, actionName : string, args
Object[]) {

this.controllerName = controllerName;

this.actionName = actionName;

this.args = args;

public serialize() : string {
var s, sargs;
sargs = this.args.map(a => a.toString()).join("/");
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s = “${this.controllerName}/${this.actionName}/${sargs}";
return s;

}

export { Route };

ESeF 2]

Router BRI EventEmitter 2, XNRIEFEE, F AR MERFR TETFAMN
1) — AR AR RGX K

RMEeamE, A MadaRERAS N &5 HMEAFHTTERE. PAIee— 506,
XEREBRF P HAESTERUR P85 LH,

EventEmitter JEELEN T HAMUSEE MSLBA , HRM— LI FH0: LA AT 3
#Hoh:

interface IEventEmitter ({
triggerEvent (event : IAppEvent);
subscribeToEvents (events : Array<IAppEvent>);

unsubscribeToEvents (events : Array<IAppEvent>);

}

BAE, TAHE framework HFE FHE BN event_emitter. ts FISCHIK THEIK
(EER by

/// <reference path="./interfaces"/>

import { AppEvent } from "./app event";

class EventEmitter implements IEventEmitter({
protected _metiator : IMediator;
protected _events : Array<IAppEvent>;
constructor (metiator : IMediator) ({

this. metiator = metiator;

public triggerEvent (event : IAppEvent) {
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this. metiator.publish(event):;
}

public subscribeToEvents (events : Array<IAppEvent>) {

this. events = events;
for(var 1 = 0; i < this._ events.length; i++) {

this. metiator.subscribe (this._events[i]);

public unsubscribeToEvents () {
for(var i = 0; 1 < this. events.length; i++) {

this. metiator.unsubscribe (this. events[i]):

}

export { EventEmitter };

4 subscribeToEvents 4 A AR, _events JB 8 SR T R A E
BN HAEPREMH unsubscribeToEvents HIEBREFMAOHEET, AHFEMEAEA

FHHIR, HAEERSASEM_events BHICEEN T

iz gz

BN URL WA IR Route MR, WEHERABRTFEMBEEARESRS,
Router KELF T IRouter M :

interface IRouter extends IEventEmitter {
initialize() : void;

}
ﬁ:ﬁﬂ]g——l: Router %E@ W%ﬁiyﬂ

/// <reference path="./interfaces"/>
import { EventEmitter } from "./event_emitter";

import { AppEvent } from "./app_event™;
import { Route } from "./route";
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class Router extends EventEmitter implements IRouter ({
private defaultController: string;

private defaultAction: string;

constructor (metiator: IMediator, defaultController: string,
defaultAction: string) {

super (metiator) ;

this._ defaultController = defaultController || "home";
this._ defaultAction = defaultAction || "index";

}

public initialize() {

// WS URLEER P

$ (window) .on ('hashchange', () => {
var r = this.getRoute();
this.onRouteChange (r) ;

1)

// FABEURLEIBES

this.subscribeToEvents ([

/1 FATFHER R St ik A i th

new AppEvent ("app.initialize", null, (e: any, data?: any) => {
this.onRouteChange (this.getRoute());

1)y

/7 FFAEARA S URL
new AppEvent ("app.route", null, (e: any, data?: any) => {
this.setRoute(data); }),

1)

// BEHURL
private getRoute () {

var h = window.location.hash;
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return this.parseRoute (h);

// BZEURL

private setRoute (route: Route) {
var s = route.serialize();
window.location.hash = s;

}

// f#EHTURL

private parseRoute (hash: string) {
var comp, controller, action, args, i;
if (hash[hash.length - 1] === "/") {
hash = hash.substring(0, hash.length - 1);

}

comp = hash.replace ("#", '').split('/");
controller = comp[0] || this._ defaultController;
action = comp[l] || this. defaultAction;

args = [];

for (i = 2; i1 < comp.length; i++) {
args.push (comp[i]) ;

}

return new Route(controller, action, args);

/7 B ERRE R A TR R A
private onRouteChange (route: Route) {

this.triggerEvent (new AppEvent ("app.dispatch", route, null));

}

export { Router };

BATEAFAmEL W EXNKT, BEXBEEE -8B ENXI, XK rRoute F4k
& T EventEmitter K, FHERZ—HN2F—/ BN controller #4%F I controller | #)

BINTT BBV IE RS EL
initialize HEBRIEE S T X subscribeToEvents FEMREM, FH 3k 1 fin X
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app.initialize FHAHIALER, X AFMARIE T 7ER T & YOS St B s b T URL. B%Hh
UM URL WAEE, EERFHANIFRA URL ZE, FFURFASEBEMN
controller, F&H{# ] app.initialize FHfFPLIX Rl

BHRiTH T app.route B, ZHEMHAEIRREBLER T —1 BN setRoute K
BREN WA URL, app.route BFHM AV HABA MG SAEI—EEH T .

%E, E“«JE@J@?Q parseRoute B‘Jf‘?‘f, 'ET’I% URL %gﬁi—‘/l\ Route ?é&‘]%’{ﬁﬁﬂ
onRouteChange 75‘{2‘:, ﬁﬁﬁﬂé&%ﬁ app.dispatch Eﬁ@#o

S

TSR R E T EN G 5855 controller, 455 controller BIFHEEM, HA—
A controller £ ZIKER model A view, BELHFESLHFE,

WRATRZ controller, XfFFH di FIBL SR BUMEREIRIRRE . 715 2809 — N ERTT B2k 4
TELE X Fh ) R,

VEHE LI T IDispatcher Ml IEventEmitter 0 ;

interface IDispatcher extends IEventEmitter {
initialize() : void;

}
il F{11E —TF pDispatcher ZSHEIARSLTL .

/// <reference path="./interfaces"/>

import { EventEmitter } from "./event_ emitter";

import { AppEvent } from "./app_event";

class Dispatcher extends EventEmitter implements IDispatcher {
private controllersHashMap : Object;
private _currentController : IController;

private currentControllerName : string;

constructor (metiator : IMediator, controllers :
IControllerDetails[]) {

super (metiator) ;

this. controllersHashMap = this.getController (controllers);
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this._ currentController = null;
this. currentControllerName = null;

}

BAERLZAT A e TAEJE R AR T . B AME% K A EventEmitter £, Jf
BAERFH ETERIR LT T — e 44

EAZER GRS, BITHEESWE —LHA dispose HIEMAE (controllers, Views
Ml Models ), Efi1f#ifH dispose BUHITH initialize HEHITRIMIEE

// WWrapp.dispatch{4
public initialize() {
this.subscribeToEvents ([
new AppEvent ("app.dispatch", null, (e: any, data? : any) => {
this.dispatch(data);
})
1):
}

THEFESR hash TR TR controller, 24— ANET I R HE ORI ERT,
THEXNHEEBR— hash £, E#H controller HZFVENSE, f#if] controller I
PREUE AE -

private getController (controllers : IControllerDetails([]) : Object {

var hashMap, hashMapEntry, name, controller, 1;

hashMap = {};

1l = controllers.length;

if(l <= 0) {
this.triggerEvent (new AppEvent (
"app.error",
"Cannot create an application without at least one
contoller.",
null));

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

controller = controllers(i];
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name = controller.controllerName;

hashMapEntry = hashMap[name];
if (hashMapEntry !== null && hashMapEntry !== undefined) {

this.triggerEvent (new AppEvent (

"app.error",
"Two controller cannot use the same name.",

null));
}

hashMap[name] = controller.controller;
}
return hashMap;

}
THEXANITEATTEE ., WIMhk. 5% — controller HISLH, T EMFAIRERSBIXS

BRI

private dispatch(route : IRoute) {
var Controller = this. controllersHashMap[route.controllerName];

// BE&kBMcontroller
if (Controller === null || Controller === undefined) {

this.triggerEvent (new AppEvent (

"app.error",
‘Controller not found: ${route.controllerName}",

null));

}
else {
// BlE— controller3Lp

var controller : IController = new

Controller (this. metiator);

/7 EAT AR

var a = controller[route.actionName];

if (a === null || a === undefined) {
this.triggerEvent (new AppEvent (

"app.error",
"Action not found in controller: ${route.controllerName}

- + ${route.actionName} ",
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null));

}

/1 BAT AT

else {

if(this. currentController == null) ({

// ¥tbcontroller
this. currentControllerName = route.controllerName;
this._currentController = controller;

this. currentController.initialize();

}

else {
// BHZRifcontrollerAEEFE, NH%
if (this. currentControllerName !== route.controllerName) {

this. currentController.dispose();
this. currentControllerName = route.controllerName;
this. currentController = controller;

this._ currentController.initialize():

}
/! BHNRIXZE#E Econtroller
this.triggerEvent (new AppEvent (
‘app.controller.${this. currentControllerName}.
${route.actionName} ",

route.args,

null
))

}

export { Dispatcher };

FEFS T E— controller ( NRTFE ) FH-AIE T H A controller Z 5, Fi# controller B
¥ithtt. 24— controller YANIAILAT, initialize FEEBIEM, BEBITIATTII—Le3i4,

LFERR LN FEA controller E&TTHMBRFEMET, HATHSES controller
HabE
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‘app.controller.${this. currentControllerName}.

${route.actionName} "

controller

controller fiRFIIEILNEYE view 1 model. T controller WAMEH A EHE, AT
LIFE 1controller O ML dispose ik
interface IController extends IEventEmitter ({
initialize() : void;
dispose() : void;

}
model 1 view #IZE WK controller FMIIEEH:, controller KA G AREALT
fAIthee, XEWREFZEEFABRFHMERE A CSH LEKThEE.

/// <reference path="./interfaces"/>

import { EventEmitter } from "./event emitter";

import { AppEvent } from "./app_event";

class Controller extends EventEmitter implements IController {

constructor (metiator : IMediator) ({

super (metiator);

public initialize() : void {
throw new Error ('Controller.prototype.initialize() is abstract you

must implement it!');

public dispose() : void {
throw new Error('Controller.prototype.dispose() is abstract you

must implement it!');

}
export { Controller };

[279]




Learning TypeScript I3k

BIMEARRAERR IR GIBRE , B R FER P A BFEPITHN model (A view ) HH

2] controller,

model #1 model settings

model #HR5MERFHITEE, HBRMERRBIEHE. model AT LATEIRATEZEL |
¥Rl . B R MRS 28R B A %4E . model SEFL T IModel Ml IEventEmitter M :

interface IModel extends IEventEmitter (
initialize () : void;
dispose() : void;

}

FTEHN— model IRALFLE RS K URL, AR — 1 IU4E Modelsettings %
iife K E X URL,

ATLGE S s R EA URL, HEABEE (517 0K ) BlHE mEh gl 2—4
AEFRSEER T P HERRMEA U P A — Lo R, AR .

/// <reference path="./interfaces"/>
import { EventEmitter } from "./event_emitter";

function ModelSettings(serviceUrl : string) {
return function(target : any) {
// BRIFIEHE R B 5 |

var original = target;

/1 —NRTARRLAIE TR R
function construct (constructor, args) {
var ¢ : any = function () {
return constructor.apply(this, args);
}
c.prototype = constructor.prototype;
var instance = new c();
instance._serviceUrl = serviceUrl;

return instance;
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/! FHE R AT
var £ : any = function (...args) {

return construct (original, args);

// AT instance HRAERFARZERTA, &H(RE!
f.prototype = original.prototype;

// REFTEAE R R R JFOR )

return £f;

)
FE T, BATE XA XA i -

@ModelSettings ("./data/nasdaqg.json")
class NasdagModel extends Model implements IModel {
78 SE

WFRATE —T Model HKHYNFRLIL
class Model extends EventEmitter implements IModel {

// _serviceUrl MIEMNFf#F ModelSettings ¥MigekiRE

private serviceUrl : string;

constructor (metiator : IMediator) {

super (metiator) ;

/7 AR IRAE SRS
public initialize() {
throw new Error ('Model.prototype.initialize() is abstract and

must implemented.');

/7 L YRS STEL
public dispose() {
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throw new Error ('Model.prototype.dispose() is abstract and

must implemented.');

protected requestAsync(method : string, dataType : string, data) {
return Q.Promise ((resolve : (r) => {}, reject : (e) => {}) => {
$.ajax ({
method: method,
url: this. serviceUrl,
data : data || {},
dataType: dataType,
success: (response) => {
resolve (response) ;
},
error : (...args : anyl[]) => {

reject (args) ;

protected getAsync(dataType : string, data : any) {
return this.requestAsync ("GET", dataType, data):

protected postAsync(dataType : string, data : any) {
return this.requestAsync ("POST", dataType, data);

protected putAsync(dataType : string, data : any) {
return this.requestAsync ("PUT", dataType, data);

protected deleteAsync (dataType : string, data : any) {
return this.requestAsync ("DELETE", dataType, data);:

}
export { Model, ModelSettings };
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F7E controller B—#f, initialize Ml dispose HEMREMERNFRELM, LI
BA B FETHEHE

requestAsync J7 R MR AR 55 S S ER B . ATLUES], X5k
T jQuery HJ AJAX API fil Q HJ promise.

XANEEEETT getAsync, postAsync. putAsync #l deleteAsync ik, Gratng
GET. POST. PUT. DELETE i#K,

RIEAEHESR AR IR B, A RHERAE A P AR HITIR model fZA view,

view #0 view settings

view $HIRIEQRAER AL UL S, MRFDR T AT, view K4EH
EventEmitter 3.
interface IView extends IEventEmitter ({
initialize () : void;
dispose () : void;
}
T A— view MR AL . AT — 1284 viewsettings AI%EMIER
KB E XA Hdk
WEI7E model H—4, MMIEBREHEAXA URL BAGFHILERT X, FHEHX%
iR bl & — e R, (R R

/// <reference path="./interfaces"/>

import { EventEmitter } from "./event emitter";

import { AppEvent } from "./app_event";

function ViewSettings (templateUrl : string, container : string) {

return function(target : any) {
/1 RAFIR K& s B 5 |

var original = target;

/1 — AR A RS T H e
function construct (constructor, args) ({

var ¢ : any = function () {

[283]



Learning TypeScript U3 AR

return constructor.apply(this, args);

}
c.prototype = constructor.prototype;

var instance = new c();
instance. container = container;
instance. templateUrl = templateUrl;

return instance;

// Fii s R R
var £ : any = function (...args) ({

return construct (original, args);

// AT {Hinstanceof#AEFFMELERTH, & HIFRY

f.prototype = original.prototype;

// BB PR (R FOREY )

return f;

)
FET—EF, XS POX A

@ViewSettings ("./source/app/templates/market.hbs", "#outlet")

class MarketView extends View implements IView {

Id o
iEFNTE—T view ., M controller 5 model —#f£, initialize Ml dispose 7
HEMTFERELH, LA EMEE.
class View extends EventEmitter implements IView {
// _containerfl _templateUrl MIEMLAIFFViewSettings$ifisiidE

protected _container : string;

private _templateUrl : string;

private templateDelegate : HandlebarsTemplateDelegate;
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constructor (metiator : IMediator) {

super (metiator);

// IR SR LB
public initialize() {
throw new Error ('View.prototype.initialize() is abstract and

must implemented.');

/] IR IR SR SE I

public dispose() {
throw new Error ('View.prototype.dispose() is abstract and must
implemented."');

}

view BEE THAHFE (bindDomEvents Fl unbindDomEvents ), XM
T EFRER, NENTRZFTLER], XRNFETLIRE (bindDomEvents )
fB4S (unbindDomEvents ) Ul H4:.

/7 LR IR SR SE
protected bindDomEvents (model : any) {
throw new Error ('View.prototype.bindDomEvents () is abstract

and must implemented.'):

/7 IR IR IR LI

protected unbindDomEvents () {
throw new Error ('View.prototype.unbindDomEvents () is abstract
and must implemented.');

}

THRFLHFEMEAT promise HMER T —MEM ( 1oadTemplateasync ), HWiF
( compileTemplateAsync )\ %Yﬂz ( getTemplateAsync ) }E‘E;@ ( renderAsync )o IQ%T
renderAsync ik, HMERAE L, XEWKRE renderAsync U E R FILH:

/] S IEREAR
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private loadTemplateAsync() {
return Q.Promise((resolve : (r) => {}, reject : (e) => {}) => {
$.ajax({
method: "GET",
url: this. templateUrl,
dataType: "text",
success: (response) => {
resolve (response) ;

},
error : (...args : anyl[]) => {

reject (args);

/1 R URIFER
private compileTemplateAsync (source : string) {
return Q.Promise((resolve : (r) => {}, reject : (e) => {}) => {
try {

var template = Handlebars.compile (source);
resolve (template);
}
catch(e) {
reject (e);
}
i
}
/] EBRAEIRZER, MR E MG — AR

private getTemplateAsync() {

return Q.Promise((resolve : (r) => (}, reject : (e) => {}) => {
if (this. templateDelegate === undefined ||
this. templateDelegate === null) {

this.loadTemplateAsync ()
.then ( (source) => {

return this.compileTemplateAsync (source) ;

1)
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.then( (templateDelegate) => {
this. templateDelegate = templateDelegate;
resolve (this._ templateDelegate);
})
.catch((e) => { reject(e); });
}
else {
resolve (this. templateDelegate);

P

/! RHEER—view
protected renderAsync (model) {
return Q.Promise ((resolve : (r) => {}, reject : (e) => {}) => {
this.getTemplateAsync ()
.then((templateDelegate) => {
// HERHTMLIFEINE DoMH

var html = this. templateDelegate (model);
$(this._container) .html (html);

// ¥ model TEASEUEL model
// iEFHEF poM FHRIEGL

resolve (model) ;

b

.catch((e) => { reject(e); }):

}):

}

export { View, ViewSettings };

HEZR

HEZE SR N — SR BT A HER A A I DT RIA O o X ERE HRATH XA
ERLH— AR, AREAARESFFAZIER

/// <reference path="./interfaces"/>
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import
import
import
import
import

import

export

{

App } from "./app":

Route } from "./route";

AppEvent } from "./app_event";
Controller } from "./controller";
View, ViewSettings } from "./view";
Model, ModelSettings } from "./model”;

App, AppEvent, Controller, View, ViewSettings, Model,

ModelSettings, Route };

INGS

EAZF, BAEI THARBTNA, — M RWAFRT28ETH, UEXIR
BRI R 4
RAITBWET ACH MV* R, XMELEREEMARE B THRA MRS R IR

MV* HESE,

ET—FP, RIMNZRFEARBPEZINBES S HELRR, HHEAX—FPalENE
BaFF R —ANTEH SPA,
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L2

TEATE S, HA G SABFTE R PR B A EEARSHE L.

HATKEFSE 9 B &M SPA HEZRFT K —/NELBRTUR

XA A RELEFRATIR A NASDAQ 1 NYSE METEFREE HHINAES . ZAR—1
KEIRH, HERLIESMA TypeScript 5185 WRFIMMLTFAL .

RATESE —LLRRSL, FrREURF M CRAZIE 1 3, 3 &, % 4 5N
S EAHRKAIR), BA—LRITZAA SPA HELRRMAEMS (AR 8 Fh i
s

KT ERATNL, BAPRE—A B SRRSO BT e CRAEIE 2 &
FEHIR ), SRR RtERE CIERIEISE 6 EHhpoail), EdmE — e foniiliX g
IR B AR B BRIEH TAE CRAIZEISE 7 R ARIER ),

AREE S BRIBR ] TypeScript A1 SPA HEZEM AfE, FHIRT SOLID JFEN5##
M, DAy T YR SRR R HAR.

EETE
ATENFAREEA PR —BEe -840 T LR SO 3, 6T M IR £ son

Hl package.json XMFZE npm FMRKIIFIZEALE LS, % 9 HEHH “NEFIHFLHR
—A> MVC HE32” #8537 LI BIA TR Fr fe ZEAIMHER T4
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2 Pk

RV K — VP BB RER SR/ IET, BMRERSRRTIERLS

Fre—A~ 2l o

AR E TR R A R IR IIESS 5 TR S . NASDAQ (ks ) Al

NYSE ( 4H32FT ),

MFHBEFTUEET, XMETFRE— TR AR S U5 B RS 51
. BRERESFIRMAE-NREPER, EEEFT ~SEARBEGR, HMERMNHE.

RN BREA ., KA.

NASDAQ
Show 10 : entries

Y Last Market
Symbol Name Sale Capital
| aac | American Airlines Group, Inc. 40.02 $27.738
EZ3  Atlantic American Corporation 367  S75.49M
| azon | Applied Optoelectronics, Inc 18.31 $27361M
=3 AAON Inc. 24 $1.38
[ ansc | Atlantic Alliance Partnership Corp. 102 $105.96M
m Appla ine. 128.59 $§740818B
[ aavt | Avalanche Biotechinoiogles, Inc. 40.79 $1.048
E2Z)  Atlas Air Worldwide Holdings 55,29 $1.988
| ABac | Aoxin Tiantl Group, Inc. 1.49 $49.44M

i3

n/a

n/a

2013

n/a

2015

1880

2014

n/a

n/a

Search.

industry Quote

Alr Fraight/Delivery Services
Life Insurance
Semiconductors b Guote
Indusirial Machinery/Campaenents A Quote
Business Services o Guote
Caomputer Manufacturing € Quote

Biotechnology: Biological Products (No Diagnostic & Quote.
Substances)

Transportation Services Ji Guote

Farming/Seeds/Milling i Quote

EIWRIE—IMEE T S B EE —REFRREMRN . BEAm=RSER

[E] P B A% 2 T A o

IRERM TN Bon— NMARELIEFERWER, EFTUEDGRAOME (v ) 5
AHE] (x B BES . RATATLUB/R S RERITRTTRMME . B . BRiiE (—X

) AR (—KA Do

[290]




10 CR

American Airlines Group Inc

AAL
Clich and drag in the piot area to 7oom in
I Ao
7o aan™ Ty S N ;¥ P!
?‘Hﬂ 4,.?"' \,’, %. A & i‘__‘”!'g % ¥ *,,LA, g

il
et T 'Y\—" 1 ,Amr

s \,

Nov 18 Dec ‘14 jan 18 feb 1S My 1S Apr 18 May 15 un1s ut'1s Aug ‘15
» open -e cdose high « low

Symbol Last Price Change ChangePercent High Low Open DateandTime MarketCapital Volume ChangeYTD Change Percentage YTD
| A | 38.61 -D42 -1.08 3953 3835 3883 8282015 25939.0M 834355 53.63 -28.01

1 F PRI

b —E @S, BIFR—1 SPA, FE—NGmARFERLIEIRATMAN U 286
AJAX TEREHE . XERERNFE 1 HTTPAPL

BATEAFFH— R/~ 3E HTTP API SRIRBUE SL Y R ER R AN B8 o 17 % T RT FH B i
EREHIER, RIMEH—AEESM JISON X, X4~ JSON XfFif@id NASDAQ B M
L CSV XK. SR HTTP AP iRt T I FHHE

SIHER T = A0

o TAEEE: X EBIREFEAERS JSON XH, XXM NASDAQ BRI
CSV XA R, T LATEREH 9B Fh4R 3,

o RRNEERE: XLOBHEIMRIAR SR ABIPEEHRESZ A Markit 2 E ALK
B, ML PRMEREERS . RITHERMITHTSESE API (v2) , X
B— MRt RS, RO T R IR U6 B SRy http://dev.markitondemand.com/,

o BEFRHEE: XEHIEMH Markit FIARS R,
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2

ROV E CHEZRIF A —4 SPA, M\ E—FAJUF R, RATAMELERT LK —4
URL #tifF|—4~ controller HH#YFTH L.
BIWBEFEAE =40, 58— uEEHARR URL, FFR.

e #market/nasdaqg /8 NASDAQ A5 HEEE
e #market/nyse /8 NYSE A5 TR EE
e #symbol/quote/{symbol } f/RERE BT S I BEEEHLA .

FE#EA URL #¥ S NTEF S controller AT H., fE L—Fd, RATER
T URL EPEX R4 B #controllerName/actionName/argl/arg2/argNo.

MR B A A ERMER FHS R PR LK URL, AILLAERFHESHE R
controller: MarketController fl SymbolController,

MarketController ¥<# M model Fl— view SLHL,

« NasdaqModel: E#MN—1#7 JSON XHHinE— NASDAQ MZF#,
« NyseModel: BE¥M—#2A JISON XEFhn#— NYSE BREd%,
o MarketView: E¥HEY: NASDAQ = NYSE MZ%I|#k,

AR Z BIE AR FSEA A S AR TS . market SUREIATIRUF a0 F
7 -

2. NyseModel
1. MarketController H 3. Marketview
2. NasdagModel

SymbolController ¥ B~ model AP view S

« QuoteModel: & & n#kvt e BT MR it .

o ChartModel: E&NEREE BRI A& E BB S

o ChartView: E¥BEMEESR BRE—- MK EEES,
o SymbolView: EB/REEMEENEINEE.

BMAMHERBRFEART AR S HAE A TER, X — T PATIIF I T B

[1. SymbolControlier l—b[ 2. QuoteModel H 3. SymbolView ’—-[ 4. ChartModel H 5. ChartView J
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p

2P X4

X— 23 RN EIF R R S . AR BT, RESRIBFHALD
( index.html ) ﬂlﬁ:ﬁﬁ E Z—JJI»IQIE-B"JEEEB'C#F ( gulpfile.js . karma.conf.js.

package.json &) wA] LA ELE] typings B‘CIEI:EIE, HEEALE T —SRAIE L,

Al b—%%, BFPEEALT source XM, BITHNKFAERMIXALT test XK. T

R REAFE T W U454 -
F—— LICENSE

F—— README.md

F— css

| L— site.css
I— data

I —— nasdaq.json
I — nyse.json

F—— gulpfile.js

I-— index.html

—— karma.conf.js

— node modules

— package.json

—— source

F—— app

| I— controllers

I— main.ts
I— models

— templates

L— views

I
I
I
I
I
I
|
I
I
I
I
|
I
|
I
I

I — market controller.ts
| — symbol_ controller.ts

I

I

I

I

| | I— chart model.ts
| | F—— nasdaq model.ts
| | I— nyse model.ts
|

I

I

I

I

|

I

| L—— quote model.ts

| —— market.hbs

| — symbol.hbs

I— chart view.ts
— market view.ts
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| | L—— symbol view.ts
| L framework
| L—— framework.ts (Chapter 9)

— test
l F— app

| L—— framework

F———*tsd.json

L———-typings

TE source UL, HRAIARERR|IFASB %, app F framework, HiTEL—FH
B?éﬁ']@? framework FF’H{D‘CH:O szi(, %%ﬂf application )'CH‘%'E, ﬁ%‘%ﬁ?ﬁﬂ]j{

Z R T8 TAEFE app HR o

T app HRET, aAILAFR—EHH controllers, models, templates M views B
XFde, FTLARER], XSSO FSRAE controller, model, view FIAAR

HATLATE app HR THRE main. ts XM XMXARBEFIAD, HEARMNEHK
J2 ES6 ik, FrLAARBETEMAS P H<script/>MEE.

B & B shta itz

WMAES 2 EHhEIN, RITHHE N ECEXHRE Gulp {£5% . FE qulpfile.js

SCHFFH AR 1 -

var gulp =
browserify =
source =
buffer =
tslint =
tsc =
karma =
coveralls =
uglify =
runSequence =
header =
browserSync =

reload =

pkg =

require ("gulp"),

require ("browserify"),

require ("vinyl-source-stream"),

require ("vinyl-buffer"),
require ("gulp-tslint"),
require ("gulp-typescript"),
require ("karma") .server,
require ('gulp-coveralls'),
require ("gulp-uglify"),
require ("run-sequence"),
require ("gulp-header"),
require ("browser-sync"),
browserSync.reload,

require(__dirname + "/package

.json");
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Yhid, 7E5|AMKEET, NZSeEE npm R EN].
FIAKBIG, SATLUHFRERNNE-NEST, ERARGE —SEANmERERN
AN, I HR e — bR (KA source fll test H3R T HY TypeScript 344 ):

gulp.task("lint", function() {
return gulp.src([
"source/**/**_ts",
"test/**/** . test.ts"
1)
.pipe(tslint())
.pipe(tslint.report ("verbose"));
1

BEE—AMMESH TypeScript fXFE4R1F A JavaScript {85, ZEBIFATEEH T 3im2
Ytk , T ERIEM ] TypeScript 1.5 (LA FHIMRA HiX B | experimentalDecorators &
4k Bbr, T mEARIEITR:

var tsProject = tsc.createProject ({
target : "es5",
module : "commonjs",

experimentalDecorators: true,
typescript: typescript
I N

BWEERIFEIGE, BATTUASEE —S4mi¥ES5. H—MEFHSHmIFRFAN.

gulp.task("build", function() {
return gulp.src("src/**/** _ts")
.pipe(tsc(tsProject))
.js.pipe (gulp.dest ("build/source/"));
1)

B AMES R S AT AR RS . AR A — 3T B X SOk 5
ST RE BB TTAT AR -

var tsTestProject = tsc.createProject ({

target : "esbd",
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module : "commonjs",
experimentalDecorators: true,
typescript: typescript

}) i

gulp.task("build-test"”, function() {
return gulp.src("test/**/* test.ts")
.pipe (tsc(tsTestProject))
.js.pipe (gulp.dest ("/build/test/"));
}):

FEAMESE R BAERTFEER JavaScript BT, HEFRIMEAHAR CommonJS
B, IR BERE —MESE CommonlS AEHRITALELN W 2S T inEkIFPhATHI ST,
MAEss 2 EHFEFN, WITEHE—% Gulp {153 EH Browserify JAZXAHE:

gulp.task ("bundle-source"”, function () {
var b = browserify({
standalone : 'TsStock',
entries: "build/source/app/main.js",
debug: true
}):

return b.bundle ()
.pipe (source ("bundle.js"))
.pipe (buffer())
.pipe(gulp.dest ("bundled/source/")) ;
I

E R EITERITIR -

gulp.task ("bundle-unit-test", function () {
var b = browserify({
standalone : 'test',
entries: "build/test/bdd.test.js",
debug: true
b
return b.bundle ()
.pipe (source("bdd.test.js"))

[ 296 ]



10 CR

.pipe (buffer())
.pipe (gulp.dest ("bundled/test/"));
b i

BT A

gulp.task("bundle-e2e-test"”, function () {
var b = browserify({
standalone : 'test',
entries: "build/test/e2e.test.js",
debug: true
}) i
return b.bundle ()
.pipe (source ("e2e.test.js"))
.pipe (buffer())
.pipe (gulp.dest ("bundled/e2e-test/"));
}) s

AT AEAZE 5 TR/ PR EIX A gulpfile.js BOE U, Hn—4E5, XKis
17N R A St A T Dk .

I HRTAIE, BROTELEMR— AL TAERVECE 7. NS

% TR, BRATEES TRFAMN . —NMEMFE 4 MEOCITTRMAL: BAR

R RS EE . VRATATERE S 89611 rh B0 N7 AR AR
X, RITEXBAKE TypeScript X4 (RFMAMZHE) -

EFfHE

HRFREFTHE BN index.html MM, FTHAMAMRZEIE index.html
R RTEARA, ESEHIMRA R S TEREH AU

<ul class="nav navbar-nav">

<1li>

<a href="#market/nasdaq">NASDAQ</a> </1li>
<1li>

<a href="#market/nyse">NYSE</a>
</1li>
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</ul>
<div id="outlet">
<!—-— HTML GENERATED BY VIEWS GOES HERE -->

</div>

LR HTML F, BE THAINEEMNILE. BT EENTERNMEEED D
URL, XEFEEM ST hash F4F (#), BN ERFEHLE,

WOATENICERMBHT outlet J ID WITTE, XA A BAER S5 vl im
AL ME DOM HI&ER .

SCERAR LA 14

T LF—FEHPRINELED, MVC HEZRRIR AR app H. FTLAFRNTEE source/app
HRETFHE—N2Z N main. ts B
AT LGB 2 T E X EEHE I source/interface. ts BIG| FRVGIRMELRRI AT A 0 .

/// <reference path="../framework/interfaces"/>

ﬂuﬁﬂ%lﬁﬁ framework/framework.ts %Iﬁlﬂ*@%ﬂgﬁﬁﬁ?ﬂ1¢

import { App, View } from "../framework/framework";

ARFHAEMA controller, MR HATIX M SAEAFAE, [EEAT LIEMMNFARE

import { MarketController } from
"./controllers/market controller";
import { SymbolController } from

"./controllers/symbol controller";

XEHE, FEAE—-FHEXNRELH 1appsetting #HM, XM RAFRITIHIT—
SRR IR E, LR EBRINA controller Z AT . SRTTIX X5 b i 8 B A F- B2
controller F B, BWUHE—1 IControllerDetails FEIMWEU ., MBRKRET
IControllerDetails M4TT, AILUEE F—EHHNA.

var appSettings : IAppSettings = {
isDebug : true,

defaultController : "market",
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defaultAction : "nasdaqg",
controllers : [
{ controllerName : "market", controller : MarketController },

{ controllerName : "symbol", controller : SymbolController }
1,

onErrorHandler : function(e : Object) {
alert ("Sorry! there has been an error please check out the console for
more infol!");
console.log(e.toString());
}
i

AT ARV —A app AISEH, FFAM intialize TIEWIRILE :

var myApp = new App (appSettings);

myApp.initialize();

AT, {'ﬁﬁ%[’éﬁiﬁﬁﬁ}%, E AR A E X MarketController Fll SymbolController, T
Tk € L 55—~ controller.

SEIW market controller

TE app/controllers HXTHE—N 2R market controller.ts B, FES
A Controller, AppEvent %ﬂ—&ﬁ\ﬁhﬂ:ﬂiifmﬂﬁﬁiﬂ& (NyseModel\ NasdagModel F

MarketView )o

/// <reference path="../../framework/interfaces"/>

import { Controller, AppEvent } from "../../framework/framework";

import { MarketView } from "../views/market view";

import { NasdagModel } from "../models/nasdaqg model";
{

import NyseModel } from "../models/nyse model";

EHRNTELRAFEF T, controller W47 Controller Z5FSCH IController
BO.

class MarketController extends Controller implements IController ({
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RoBHIHEWR view F1 model FHAAN controller HIEM:, (BHEF X AM:

private _marketView : IView;
private _nasdagModel : IModel;
private nyseModel : IModel;

RIRTHEZEFE controller A PREIIR B T A K AO(E :

constructor (metiator : IMediator) {
super (metiator);
this. marketView = new MarketView(metiator);
this. nasdagModel = new NasdagModel (metiator);

this. nyseModel = new NyseModel (metiator);

. HETEME R B ARG AL R A AP B 2, R —A ToC 8%
A PR E SIE AR, (B, SEBL—1 ToC AAMFAR—1F
IR, Bl T ARRIHEER.

HATE LR initialize STk, controller P/ initialize MU T HIF

o 1T controller H A Al A LI FE . ZEAMHIF, controller ARk (nasdag
Ml nyse HEE) o

e M view.initialize () FEHIHRM view, FEARIH , R —1 view( marketview ).

o M Model.initialize() H ¥ F IH 1L model ., FEA B S, H H P model

( nasdagModel F nyseModel ) o

public initialize() : void {

// iTBcontrollers{f

this.subscribeToEvents ([
new AppEvent ("app.controller.market.nasdaq", null, (e, args
: stringl[]) => {
this.nasdaqg(args); 1}),
new AppEvent ("app.controller.market.nyse", null, (e, args :
string[]) => { this.nyse(args); })

1)z
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// FtEikviewfimode 1344
this. marketView.initialize();
this. nasdagModel.initialize();

this. nyseModel.initialize();
}

dispose ﬁ?f—'ﬁ initialize ﬁ]f*ﬁ}ioﬂl]%ﬁf initialize ﬁ?i*ﬁ']@—-’l‘%ﬁ%lzﬂ
@ﬁl, ﬁKEFJEE‘lel{E dispose ﬁ/ﬁ*ﬁ%ﬁ%’io unsubscribeToEvents Iﬁ-ﬁ&%gl{ﬁﬂ‘
5] BT A i subscribeToEvents FEiT R BIZEH:,

// % view/modelHtEIE M controller YL
public dispose() : void {

// #i% controllerZE4

this.unsubscribeToEvents () ;

// H%viewHimode 1 FH

this. marketView.dispose();
this. nasdagModel.dispose();
this. nyseModel.dispose();

}

T F—E R B, EEES4{F H controller B initialize il dispose FEEFBI—Lk
WFE, —BLCH dispose HEMB—, XA view ] BESAGEFFE NG H .

controller H AT IEARBEA EMHRAEEIRAIITH (X2 model HEATT ) A, FEFEH
AbER (X2 view BUERFT ). BAIRAT, controller FHIFEMNIZ R R EH—IRENEH,
iERIEET M controller B|—AE(ZE4~ model H,

VA nasdag A, controller &7 T NasdagModel A9 initialize TR :

// BIRNASDAQIELER
public nasdag(args : string[]) {
this. metiator.publish(new AppEvent ("app.model.nasdaq.change",

null, null)):;
}

VA nyse F7#: 08, controller &% T NyseModel ¥ initialize H{THIHI

// BIRNYSEREEER
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public nyse(args : string[]) {

this. metiator.publish(new AppEvent ("app.model.nyse.change", null,
null));

SC31 NASDAQ model

1E app/models HETHE—NBR nasdaqg_model.ts B, FEfE MHESR A
Model, AppEvent Fll Modelsettings, RIGFEBH—12N NasdagModel B2, XAH
kTR Model FKHHLH IModel M,

AT LMEH Modelsettings $eMfidRE i L% AR 55 B AR S S SCIF B AR  7EIX 1
T, BATRE AR SEIESCF, EEREHRIBT AT IRE

/// <reference path="../../framework/interfaces"/>

import { Model, AppEvent, ModelSettings } from ".

./ ../framework/framework;
@ModelSettings ("./data/nasdag.json")

class NasdagModel extends Model implements IModel ({

constructor (metiator : IMediator) {

super (metiator);

X/ model fE initialize FiEBAHNTSTTIE app.model .nasdaq.change ¥,
XIF& controller B A7 HIRHEFTH M controller ¥]#:%| model KIS

// ¥EWrmodel 4
public initialize() {
this.subscribeToEvents ([
new AppEvent ("app.model.nasdaq.change", null, (e, args) =>
{ this.onChange (args); })
1):
}

TEZHIH controller FAIAF R, FrA T subscribeToEvents LEAFEEITHRIAE
{4, 2385t unsubscribeToEvents T E 5 EEBUETTH .
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// Hi%model1F ¥
public dispose() {
this.unsubscribeToEvents () ;

}

TFHiZ&— app.model.nasdaq.change SH{FHIALFHPRAE, XANF 1440 B pREUF
getAsync HEMZHITE ModelSettings Fifiay & X HARS URL HIRECEHE .
getAsync FERM Model 2K F4kAR), ERE L —FLIHM.

getAsync F kiR E—4 promise, WX promise fulfilled, FIEH PSR ILIHAE
4 view:

private onChange (args) : wvoid {

this.getAsync("json", args)
.then((data) => {

/7 REARACERE

var stocks = { items : data, market : "NASDAQ" };

/! BRFERINEES narket view
this.triggerEvent (new AppEvent ("app.view.market.render",
stocks, null));

})

.catch((e) => {

/1 R ERIPUE SR £ RS RE T 5%

this.triggerEvent (new AppEvent ("app.error"”, e, null));
1)

}
export { NasdagModel };

5L NYSE model

LA TFE app/models HFE FHE BN nyse model.ts B, NyseModel Fl
NasdagModel #7&%1(%[2%'] ’ Eﬂ/)&ﬂ]%%@ﬁﬁqﬂ%gﬂ%

@ModelSettings ("./data/nyse.json")
class NyseModel extends Model implements IModel ({
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VA
}

export { NyseModel };
BT B L2 nasdag_model. ts PN EZE R nyse_mode. ts M, I
5 nasdag ﬁaﬁéyﬂ nyseo

EAERMAHEZUERBRKR, ABRKRERERITTEEN
(fFHERE ) WA, ATRMERTERDRE RSB TIR, &

= X BBAEANE, FRBRITANRIRE M B kXA 4511
FHEATEXL,

SEI0 market view

pey app/views HxFHg—1 market view.ts X, BhfG MESRR A AppEvent .
ViewSettings Fl rRoute HYFFFAE Marketview 2, XN AK view FAFHFEH
view #H,

AWK viewsettings HMigefetis l— 1 ##42 . Handlebar B4R AA7E F1—1 ik
AR, KFHL—1 DOM JLEMENXA view HTML HISLTI A :

/// <reference path="../../framework/interfaces"/>

import { View, AppEvent,ViewSettings, Route } from "../../framework/

framework";

@ViewSettings ("./source/app/templates/market.hbs", "#outlet")
class MarketView extends View implements IView {
constructor (metiator : IMediator) {
super (metiator);

}

XA view 1T T app.view.market.render SH4F7E renderasync kAT,
EANHTEHREE view FIE, XN HEIREI— promise XFH, 4 viewSettings EAR
BRBBAIFRWIFZREESH fulfilled,

AT fulfilled X4~ promise, view U MINEY:, HARERIEA viewsettings Flfi
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frhsE Lk PERS FRICEC R DOM JTEH:

initialize() : void {
this.subscribeToEvents ([
new AppEvent ("app.view.market.render", null, (e, args : any) => {
this.renderAsync (args)

.then ((model) => {
// BEDOMEF
this.bindDomEvents (model) ;

})

.catch((e) => {
/1 BRIFERNER D 2R REET %
this.triggerEvent (new AppEvent ("app.error", e,
null)); });

n FEEEE A controller 1 model, unsubscribeToEvents LEFESBUEFA
subscribeToEvents [ H 71T IS4,

public dispose() : void {
this.unbindDomEvents () ;
this.unsubscribeToEvents () ;

}

view R I P HATHE. BRITELEANAMMEH initialize FFEITIHEH,
f#FH dispose WIEBUHFMHITH. FERHAFHMEIFH, FINTEEEH bindDomEvents J7
BB $EM, A unbindDomEvents HIEHRE:

// #itsfkpoMEEHF
protected bindDomEvents (model : any) {
var scope = $(this._container);
// AbFquotetfHl LB
$(".getQuote") .on('click', scope, (e) => {
var symbol = $(e.currentTarget) .data('symbol');
this.getStockQuote (symbol) ;
1)
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// LR HE AR
$ (scope) .find ('table') .DataTable () ;

// BSpoME M lT

protected unbindDomEvents () {
var scope = this._ container;
$(".getQuote™) .off ('click', scope);
var table = $(scope).find('table') .DataTable();

table.destroy();
}

Hor— AP HEHMEE quote IRAIMBATHEM . X NHAAAR, THmFHL
by 7o g 3 e
private getStockQuote (symbol : string) {
/7 Hroute B AP H

this.triggerEvent (new AppEvent (

"app.route",
new Route ("symbol", "quote", [symbol]), null));

}
ATES, XNEMEBEITEIE T — B, HEM T —1 app. route . X
FEGEH VT SymbolController: export { MarketView A quote FHiko

SEIM market 4R
MarketView PERAFFGRiFRIBARINT .

<div class="panel panel-default fadeInUp animated">

<div class="panel-body">
<h2>{{market}}</h2>
<table class="table table-responsible table-condensed">
<thead>
<tr>
<th>Symbol</th>
<th>Name</th>
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<th>Last Sale</th>
<th>Market Capital</th>
<th>IPO year</th>
<th>Sector</th>
<th>industry</th>
<th>Quote</th>
</tr>
</thead>
<tbody>
{{#each items}}
<tr>
<td><span class="label label-default">{{Symbol}}</span></td>
<td>{{{Name}}}</td>
<td>{{LastSale}}</td>
<td>{{MarketCap}}</td>
<td>{{IPOyear}}</td>
<td>{{Sector}}</td>
<td>{{industry}}</td>
<td>
<button class="btn btn-primary btn-sm getQuote"
data-symbol="{{Symbol}}">
<span class="glyphicon glyphicon-stats" aria-
hidden="true"></span>
Quote
</button>
</tad>
</tr>
{{/each}}
</tbody>
</table>
</div>

</div>
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5L30 symbol controller

pas app/controllers HETHEZHN symbol controller.ts BISCHE, XA
A HHZ N symbolController FJ controller, iX/~ controller FJSEH-5 B E6AT A
MarketController JEEHRML, FURNASHER KZHHT

XA~ controller 5 ZHTAARN FEM X FNFET, B TR HTH model ( QuoteModel
F1 chartModel ) MBI ETH view ( SymbolView #ll ChartView ):

/// <reference path="../../framework/interfaces"/>

import { Controller, AppEvent } from "../../framework/framework";
import { QuoteModel } from "../models/quote_model";

import { ChartModel } from "../models/chart_model";

import { SymbolView } from "../views/symbol view";

import { ChartView } from "../views/chart view";

class SymbolController extends Controller implements IController {
private _quoteModel : IModel;
private _chartModel : IModel;
private _symbolView : IView;
private _chartView : IView;

constructor (metiator : IMediator) ({
super (metiator);
this._gquoteModel = new QuoteModel (metiator);
this._chartModel = new ChartModel (metiator);
this. symbolView = new SymbolView(metiator);
this. chartView = new ChartView(metiator);

// PR view/modelHF MW controller AL

public initialize() : void {

// iTBlcontrollerf Y31k
this.subscribeToEvents ([
new AppEvent ("app.controller.symbol.quote", null, (e, symbol
string) => { this.quote(symbol); })
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1):

/7 Wk fbviewHimode 19 4 I WT

this._quoteModel.initialize():
this._ chartModel.initialize();
this. symbolView.initialize();

this. chartView.initialize():

// % view/model FHEIF YW control ler FRIAEIL

public dispose() : void {

// #%controllers B4 MWT

this.unsubscribeToEvents () ;

// Hview/model RIS AF AT

this. symbolView.dispose();

this._ quoteModel.dispose();

this. chartView.dispose();

this. chartModel.dispose();
}

ER—RARZ, quote HEMBFERIPEEH | QuoteModel :

public quote(symbol : string) {
this.triggerEvent (new AppEvent ("app.model.quote.change",
symbol, null));

}
export { SymbolController };

LI quote model

£ app/models HR THE—12ZH quote _model.ts KIS, XEF|HAGHIER]
SIS =1 model, XEREMRM IZXEMIFTEIEFEBERT , (BFEX model FF—Lk
LTINS, HAMEMERS AEREHS

/// <reference path="../../framework/interfaces"/>
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import { Model, AppEvent, ModelSettings } from "../../framework/

framework";

@ModelSettings ("http://dev.markitondemand.com/Api/v2/Quote/jsonp")

class QuoteModel extends Model implements IModel {

constructor (metiator : IMediator) ({

super (metiator);

// YWmodel PE
public initialize() {
this.subscribeToEvents ([

new AppEvent ("app.model.quote.change”, null, (e, args) => {

this.onChange (args); })
1)

// H¥model HHIEMF
public dispose() {
this.unsubscribeToEvents () ;

}
B4R, onChange HIETE getasync IR FIMY promise fulfilled /5EM T — 1N

B_ﬁﬁ ( formatModel ):

private onChange (args) : void {
/1 BAUSH
var s = { symbol : args };

this.getAsync("jsonp", s)
.then((data) => {

/1 WA
var quote = this.formatModel (data);

/! BRFERNFEE Amarket view
this.triggerEvent (new AppEvent ("app.view.symbol.render",
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quote, null));

3]
.catch((e) => {
// KRFERIEER R 2R ERA B T
this.triggerEvent (new AppEvent ("app.error", e, null));
b
}

XAFHITTE UL AR A48 AR 55 R [F B, 2 REBR G BN SF . BATHTE
promise A fulfilled [EIJAHHATHEAM, BFAH—70B 8977 AT LILEAURS AR5 B A0 i -

private formatModel (data) ({
data.Change = data.Change.toFixed(2);
data.ChangePercent = data.ChangePercent.toFixed(2);
data.Timestamp = new
Date (data.Timestamp) .toLocaleDateString() ;
data.MarketCap = (data.MarketCap / 1000000).toFixed(2) + "M.";
data.ChangePercentYTD = data.ChangePercentYTD.toFixed(2) ;

return { quote : data };

}
export { QuoteModel };

N

LI symbol view

pi app/views E3§%1<%ﬁ£§——/ﬁ4§jh symbol view PN SymbolView jGhul app.
view.symbol.render HAEBEW ouoteModel # AL BB EEEHE |

/// <reference path="../../framework/interfaces"/>
import { View, AppEvent,ViewSettings } from "../../framework/
framework";

@ViewSettings ("./source/app/templates/symbol.hbs", "#outlet™)
class SymbolView extends View implements IView {

constructor (metiator : IMediator) ({
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super (metiator);

}

XA~ view Fl Marketview IEHHEM, B initialize FEEITH—LLH4, FH
dispose HIEEHBEN]. symbolview ] LA# A bindDomEvents Fl unbindDomEvents
F IR A P E TR .

SR, SymbolView Al MarketView B —NREMEF, £ rederAsync HEIRFIRY
promise fulfilled FAPHHRIHILTERZ )G, BFRITHEL app.model.chart.change
HHUBAZH T model, MAET, BEBNTEDEBRERT, [EEEGH/DERETD:

initialize() : void {
this.subscribeToEvents ([
new AppEvent ("app.view.symbol.render", null, (e, model :
any) => {
this.renderAsync (model)
.then ( (model) => {
// EEDpoMEF

this.bindDomEvents (model) ;

/! BEFESFEB  chart View
this. triggerEvent (new
AppEvent ("app.model.chart.change”", model.quote.Symbol,
null));
}
.catch((e) => {
this.triggerEvent (new AppEvent ("app.error", e,
null));
}):

public dispose() : void {
this.unbindDomEvents () ;

this.unsubscribeToEvents();
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// ¥kkLDoMEE {4 W

protected bindDomEvents (model : any) {
var scope = $(this._container);

// B DOME AT

/1 ‘B DOMBE{F WA
protected unbindDomEvents () {

var scope = this._ container;

// BEiooME 4

}
export { SymbolView };

523 chart model
b app/models H ETVHE—IER chart model.ts S5

/// <reference path="../../framework/interfaces"/>

import { Model, AppEvent, ModelSettings } from "../../framework/framework";

@ModelSettings ("http://dev.markitondemand.com/Api/v2/InteractiveChart/

jsonp")
class ChartModel extends Model implements IModel {

constructor (metiator : IMediator) {

super (metiator) ;

// WWrmode 154
public initialize() {
this.subscribeToEvents ([
new AppEvent ("app.model.chart.change”", null, (e, args) =>
{ this.onChange(args); })

1)s

[313]




Learning TypeScript 3K

// dispose model events
public dispose() {

this.unsubscribeToEvents () ;

}

BT REATHEREXMERFNGRLIERSY . SoRFROSEHITHG, PFOYRLEEIRS T
HEHEZ URL HHRGIBHITHRSE

onChange ﬁ{%ﬁﬁﬁﬂ“%%&ﬂg JSON.stringify ﬁi‘i?ﬂ%?ﬂ‘]ﬁ%ﬁiﬁﬁ (—1~ JSON
MR ) TR EH ENFHRBHEN R M encodeURIComponent JT AR, XAFERL
ALIER URL MISEHUREBIMEIRS .

1R A R #B4M# ] formatModel kB THERAL :

private onChange (args) : void {
// BRESE (EL{E 85 http://dev.markitondemand.com/ )
var p = {

Normalized : false,
NumberOfDays : 365,
DataPeriod : "Day",
Elements :[
{ Symbol : args , Type : "price", Params :["ohlc"] }
1
}:
var queryString = "parameters=" +
encodeURIComponent (JSON.stringify (p))

this.getAsync ("jsonp", queryString)
.then((data) => {

/1 KRBT

var chartData = this.formatModel (args, data):;

/! BRERFEHNGEEBRS narket view

this.triggerEvent (new AppEvent ("app.view.chart.render",
chartData, null));

})
.catch((e) => {
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// KRBRIFERIER D 2 RER T R
this.triggerEvent (new AppEvent ("app.error", e, null));
})i
}

TEXA T EGHARMEAL dev.markitondemand. com iR [l EHE , 1T v AR &8
Hi# Highcharts {#i ], Highcharts &&—/N0] AFER P ¥ B B R A FE .

private formatModel (symbol, data) {
// BLE{EBSMnttp: //dev.markitondemand.com/
// Mlhttp://www.highcharts.com/demo/line-time-series
var chartData = {
title : symbol,
series : []
}i

var series = [
{ name : "open", data
data.Elements[0] .DataSeries.open.values },
{ name : "close", data
data.Elements[0] .DataSeries.close.values },
{ name : "high", data
data.Elements[0] .DataSeries.high.values },
{ name : "low", data

data.Elements[0] .DataSeries.low.values }

1

for(var 1 = 0; i < series.length; i++) {
var serie = {
name: series[i].name,

data: []

for(var j = 0; j < series[i].data.length; j++) {
var val = series[i].datal[]j];
var d = new Date(data.Dates[]j]) .getTime () ;

serie.data.push([d, vall]);
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chartData.series.push(serie);

}

return chartData;

}
export { ChartModel };

51 chart view

f£ app/views FHE—NEN chart_view.ts FI3CHF, XERBRITTIANEE —1
view, X4~ view FIFTEAABLEIL MR, HE - BEFRNZER . FRES Highcharts 1E
Y A28 Handlebars IE%Y, FTLAAEAE ViewSettings 264figy 2 AR URL:

/// <reference path="../../framework/interfaces"/>
import { View, AppEvent,ViewSettings } from "../../framework/
framework";

@ViewSettings (null, "#chart_container")

class ChartView extends View implements IView {

constructor (metiator : IMediator) {
super (metiator);

}

ChartView TP T app.view.chart.render 34 . X NHFALH RBAE chartModel
mEHAERILEE A, ZERRINAFEEY Handlebars £tk , FTLAATEELEX BiFAH
renderAsync ik (ZERIHEPTA M view PENTERX AT ), FH—> renderchart Jk
B

initialize() : void {
this.subscribeToEvents ([

new AppEvent ("app.view.chart.render", null, (e, model : any) =>

this.renderChart (model) ;
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this.bindDomEvents (model) ;

public dispose() : void {
this.unbindDomEvents () ;

this.unsubscribeToEvents () ;

// Wtk DoME{4:
protected bindDomEvents (model : any) {

var scope = $(this. container);

// & poMEt

// #8pomE

protected unbindDomEvents () {
var scope = this. container;
// B DoMEF

}

renderChart 7A# il T Highcharts AP http://api.highcharts.com/highcharts )

H chartModel 1R [0l W BHRH AR I — B LA B SR

private renderChart (model) ({
$(this. container) .highcharts ({
chart: {
zoomType: 'x'
by
title: {
text: model.title
}e
subtitle: {
text : 'Click and drag in the plot area to zoom in'
by

xAxis: |
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type: 'datetime'
b,
yAxis: {
title: {
text: 'Price'
}
br
legend: {
enabled: true
by
tooltip: {
shared: true,
crosshairs: true
},
plotOptions: {
area: {
marker: {
radius: 0
}e
lineWidth: 0.1,
threshold: null
}
by

series: model.series

}) ¢

}
export { ChartView };

i Kz A
AILME A SRTLE - TREMKX AN . REGE, RITFELERE XN
Gulp 1%
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gulp.task ("run-unit-test", function(cb) {
karma.start ({
configFile : "karma.conf.js",
singleRun: true
}, cb):
}) i

FNEAH T Karma, RIGFEMH karma.conf.js WEBEE. XBH karma.conf.js
5% 71 ZPHILFE—H, IATHRREBANERE, FEER.
BT E—MEF B 17T bl

gulp.task ('run-e2e-test', function() {
return gulp.src('"')
.pipe (nightwatch ({
configFile: 'nightwatch.json’
i
1)

nightwatch.json HHIEE 7 FHHILFE—H, WATEXEFIET,
ﬂu&ﬁﬁ#ﬂtﬁ%chﬁzﬁj nightwatch.json Hl karma.conf. js HNZ,

HEERMIERF
e, BFFEGRIPEAT TR, VRS RAEIAE S T,

HEX—TH, BIISLEHABE Gulp £5. E—NFHXRESHEHFHRKM JavaScript 18
5, AR Hagn T LASR i 202k B A T30

gulp.task("compress", function() {
return gulp.src("bundled/source/bundle.js")
.pipve (uglify({ preserveComments : false }))
.pipe(gulp.dest ("dist/"))
b

%:/l\ﬁ%m%ﬁ’rﬁﬁ—%@%‘:%ﬁi%‘bﬂﬁﬂﬁ%o ii/l\ﬁr:%ﬁﬁﬁT package.json ) — b
FERERFFR, BEE THIEE . X&EBMEENE E—MEFERWEREH
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RS B THER -

gulp.task ("header", function() {
var pkg = require ("package.json");

var banner = ["/**",
" * <%= pkg.name %> v.<%= pkg.version %> - <%= pkg.description
g>",
" * Copyright (c) 2015 <%= pkg.author %>",
" * <%= pkg.license %>",
" * <%= pkg.homepage %>",
woxym

uu] .join("\n");

return gulp.src("dist/bundle.js")
.pipe (header (banner, { pkg : pkg } ))
.pipe(gulp.dest ("dist/"));
})

AT AZE LSS B — L6 A B Gulp £55 3270 PR . Hodn, WT AR —MES 4
R R (— A RRISCASE, 513 S aS 7E B Lk m m] 5[] A BT UR B 5% ) REIELK
ZAE

INGS

fAZEY, RIJEET —4 MVC WA, ERELERIIIKA NASDAQ il NYSE BE
FERRE H IR ES . XTI FMRMERAHRESY R, EH. 4k,

XM ARER TREFERILESTNAWEES. RINVWET A E3afbETE, #H
TRZEE, k. BHMEME SR, BERT SRR, BaifbET
HibRAREBZE TR P 1 RB A IR GRAIE & BB IE % T4

XEFAERBIN A, HR BRI TypeScript RUMTHBIFF R EAY RN EZK
RN FRG

RAERFEEZFIZHBNSRE, HaVHEE THEZL TypeScript FIFEME,
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WNSRAE DR ISR KA TypeScript £268, PILAZHALI T ILA

o ZEERTME IR BN AINAE R EEE] 100%.
o BURIMIMAELE, BEhn—LufiiRett, HIM loC 2 AR A B I o

H, 7] LAifT8] TodoMVC M3 (http://todomve.com/ ) F4K—% TypeScript FFEATHY
MV*HEZEZE A 1) F, 140 Ember.js 5 Backbone.js, 1 f#in{a{d F AU HY SPA HEZE

[321]




	1 TypeScript 简介
	TypeScript 的架构
	设计目标
	TypeScript 组件
	TypeScript 语言特性
	类型
	变量、基本类型和运算符
	流程控制语句
	函数
	类
	接口
	命名空间
	综合运用
	小结

	2 自动化工作流程
	一个现代化的开发工作流程
	准备工作
	Node.js
	Atom
	Git 和GitHub
	版本控制工具
	包管理工具
	npm
	Bower
	tsd
	自动化任务工具
	检查TypeScript 代码的质量
	编译TypeScript 代码
	优化TypeScript 应用
	管理Gulp 任务的执行顺序
	自动化测试工具
	使跨设备测试同步
	持续集成工具
	脚手架工具
	小结

	3 使用函数
	在TypeScript 中使用函数
	函数声明和函数表达式
	函数类型
	有可选参数的函数
	有默认参数的函数
	有剩余参数的函数
	函数重载
	特定重载签名
	函数作用域
	立即调用函数
	范型
	tag 函数和标签模板
	TypeScript 中的异步编程
	回调和高阶函数
	箭头函数
	回调地狱
	promise
	生成器
	异步函数--async 和await
	小结

	4 TypeScript 中的面向对象编程
	SOLID 原则
	类
	接口
	关联、聚合和组合
	关联
	聚合
	组合
	继承
	混合
	范型类
	范型约束
	在范型约束中使用多重类型
	范型中的 new 操作
	遵循SOLID 原则
	里氏替换原则
	接口隔离原则
	依赖反转原则
	命名空间
	模块
	ES6 模块--运行时与程序设计时
	外部模块语法--仅在程序设计阶段可用
	AMD 模块定义语法--仅在运行时使用
	CommonJS 模块定义语法--仅在运行时使用
	UMD 模块定义语法--仅在运行时使用
	SystemJS 模块定义--仅在运行时使用
	循环依赖
	小结

	5 运行时
	环境
	运行时的一些概念
	帧
	栈
	队列
	堆
	事件循环
	this 操作符
	全局上下文中的this 操作符
	函数上下文中的this 操作符
	call、apply 和bind 方法
	原型
	实例属性与类属性的对比
	基于原型的继承
	原型链
	访问对象的原型
	new 操作符
	闭包
	闭包和静态变量
	闭包和私有成员
	小结

	6 应用性能
	准备工作
	性能和资源
	性能指标
	可用性
	响应时间
	处理速度
	延迟
	带宽
	可伸缩性
	性能分析
	网络性能分析
	网络性能与用户体验
	GPU 性能分析
	CPU 性能分析
	内存性能分析
	垃圾回收器
	性能自动化
	性能优化自动化
	性能监测自动化
	性能测试自动化
	错误处理
	Error 类
	try…catch 语句和 throw 语句
	小结

	7 应用测试
	软件测试术语表
	断言
	测试规范
	测试用例
	测试套件
	测试监视
	替身
	测试桩
	模拟
	测试覆盖率
	必要的准备
	Gulp
	Karma
	Istanbul
	Mocha
	Chai
	Sinon.JS
	类型定义
	PhantomJS
	Selenium 和 Nightwatch.js
	测试计划和方法
	测试驱动开发
	行为驱动测试
	测试计划和测试类型
	建立测试基础结构
	使用Gulp 构建这个程序
	使用Karma 运行单元测试
	使用Selenium 和Nightwatch.js 运行E2E 测试
	使用Mocha 和Chai 创建测试断言、规范和套件
	测试异步代码
	断言异常
	Mocha 和Chai 的TDD 与BDD 对比
	使用Sinon.JS 编写测试监视和测试桩
	测试监视
	测试桩
	使用Nightwatch.js 创建端对端测试
	生成测试覆盖率报告
	小结

	8 装饰器
	条件准备
	注解和装饰器
	类装饰器
	方法装饰器
	属性装饰器
	参数装饰器
	装饰器工厂
	带有参数的装饰器
	反射元数据 API
	小结

	9 应用架构
	单页应用架构
	MV* 架构
	MV* 框架中的组件和功能
	model
	collection
	item view
	collection view
	controller
	事件
	路由和 hash (#) 导航
	中介器
	调度器
	客户端渲染和 Virtual DOM
	用户界面数据绑定
	数据流
	Web component 和 shadow DOM
	选择一个程序框架
	从零开始实现一个MVC 框架
	准备工作
	程序事件
	中介器
	程序组件
	路由表
	事件发射
	路由
	调度器
	controller
	model 和model settings
	view 和view settings
	框架
	小结

	10 汇总
	准备工作
	程序依赖
	程序中的数据
	程序架构
	程序文件结构
	配置自动构建流程
	程序布局
	实现根组件
	实现market controller
	实现NASDAQ model
	实现NYSE model
	实现market view
	实现market 模板
	实现symbol controller
	实现quote model
	实现symbol view
	实现chart model
	实现chart view
	测试应用
	准备发布程序
	小结


