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TypeScript B 87 ZARR G L X EZF > FHLA IO AZ R o Rtk
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1k & A14% A TypeScript k 41 2 — /> i % 69 Web s A ©

2 X TypeScript

A AP £ 269 7 Xk R I TypeScript T £ :

itnpm (NodejstLE %)

o i
% % Visual Studio® TypeScripti& #

Visual Studio 2017#=Visual Studio 2015 Update 3%k .4 T TypeScript o 4= R AR
&9 Visual StudioiZ & A % % TypeScript » R AT # € o

4 234E Alnpm&g il 7 -

> npm install -g typescript

M AR 69 % — N TypeScript L4

EREE > BT oKL greeter.ts XHZ :

function ( ) {
return "Hello, " + person;

var user = "Jane User";

.body.innerHTML = greeter(user);

% KA

KAVER T ts RS - 2R R BERA R A JavaScriptd & o AR T A EE M
A #JavaScriptiz Fl Z Z #l /45 0k X B AR o

447 £ > 1247 TypeScriptai# % -

tsc greeter.ts



MR —A greeter.js XM ¥ aA T fasg AL+ 48 Fl 69 JavsScriptX
B o — &k 0 KA VAE AT X /ME F TypeScript 5 #9JavaScript2 Al T !

#ET ki &A1 A A TypeScript T A # k69 5 & T Ak o % person RIEIH LR
string R EM > =T :

function ( ) {
return "Hello, " + person;

}

var user = "Jane User";

.body.innerHTML = greeter(user);

KA E R
TypeScript 28 XA iz B E — R EFRBGH RPERT ERMY R 7 X o £ ZAH]
T2 KIAZ greeter RWIFR—NFHES5 %K - KRB 2K greeter ©9H

B PR A A — 3

function ( ) {
return "Hello, " + person;

var user = [0, 1, 2];
.body.innerHTML = greeter(user);
EH R KB AT — MR o

error TS2345: Argument of type 'number[]' is not assignable to par:

| S— 2

KM > ZXM % greeter A GIPTAH 5%k o TypeScripta &5 7R4&E A T FFRZ
M HFORR T ZARE o AZXAMEILF > TypeScriptiR #t T # & 69 K45 5
Mo E T AT ARG A An P4 69 KA Z A7 o



ZEFZNARE A% > greeter.js LT AMAIET o shERG KD LA 44
% o AR4E K 7T vA4E Bl TypeScript o 122 XA+ LT » TypeScript e 1R AR a0 =T 78
oM BAMAT o

0

LR L ZATH A o X E XA A 3o kfhit— A

A firstName ## lastName FH& &9 % o f£TypeScript® » R AANEE R
MBI LZZANREBR L RSN o ZIRAFRIAE FINE 1% R ZRIE Q2
THoZRGEMHT L » I RLAHHAEF implements 5 4] o

interface Person {

firstName: ;

lastName: ;
}
function ( ) {

return "Hello, " + person.firstName + " " + person.lastName;
}

var user = { firstName: "Jane", lastName: "User" };

.body.innerHTML = greeter(user);

ES

WG 0 TR HRAE S K kBB XA F o TypeScript X #FJavaScript® #H 45t » thde
IRFATEO OGS LR o

L HATEZE—A Student £ BEHFA - MHEREI—LARTE - ZE X
0 I A —AL AR 0 A BT A B AT R A R A A o

FTREZNGA > EHMBERRG S ELA public FRATRETRLHATTZ o



class Student {

fullName: ;
constructor(public firstName: string, public middleInitial: st
this.fullName = firstName + " " + middleInitial + " " + la:
}
}
interface Person {
firstName: ;
lastName: ;
}
function greeter( ) {
return "Hello, " + person.firstName + " " + person.lastName;
}

var user = new Student("Jane", "M.", "User");

.body.innerHTML = greeter(user);

{ S— >

FHIZAT tsc greeter.ts ° RaAF] Eié{JJavaScript’f’iﬂ%?'Fﬂ/?5”555"#31’;°
TypeScript 289 £ R ZJavaScriptZ# A ey A T RrRA@ma £ HEZ G5

1= 17 TypeScript Web =2 H
£ greeter.html LA TAZ :

<!DOCTYPE html>

<html>
<head><title>TypeScript Greeter</title></head>
<body>
<script src='"greeter.js'"></script>
</body>
</html>

4

R % B ZATH greeter.html BATEANZ A |
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playground ° # R Az &1 AR LEF IO LR o ExELZEFLT 6
RATABE 3Bk o EHMA—TRE TR » HF—T 8 s b2 7] &fe
5K & 0 BMNEREDOMAE LA AT o FhAFHAE greeter HF L &
FF12TT ARIRF|CE T L o BAH— L T AEE e R A EHIHEXE
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ASP.NET Core

%% ASP.NET Core #= TypeScript

b4 XHEEEE ASPNET Core o b 35 & % 24% A Visual Studio 20153,
2017

R R s e R AR Visual Studio T A A s #hR A 89 TypeScript » MR T AN L L2 K o

I ITAZ

hwn =

#% 4% File
1#%# New Project (Ctrl + Shift + N)
#%4% Visual C#
# 1% IVS2015 » &35 ASP.NET Web Application > ASP.NET 5 Empty ° 7
HBUH 4 #%“Host in the cloud” » B 4 &A1& /£ K3biziT o

New ASP.NET Project - WebApplication10

Select a template:

ASP.NET 4.5.2 Templates
FA FA FA
@J @J <0>J
Empty Web Forms MVC

i

Azure APl App  Azure Mobile

(Preview) Service
ASP.NET 5 Templates
FS rS 5
| m
Empty Web API Web

Application

Add folders and core references for:

Web Forms MVC Web API

Add unit tests

Test project name: | WebApplication10.Tests

o

Web API

Single Page
Application

An empty project template for creating an ASP.NET 5
application. This template does not have any content in
it.

Learn more

Change Authentication

Authentication: No Authentication

2 Microsoft Azure
@ [] Host in the cloud

Web App

OK ‘ | Cancel



https://get.asp.net
http://www.microsoft.com/en-us/download/details.aspx?id=48593

5. =12 MVS2017 » 13 ASP.NET Core Web Application (.NET Core) >

ASP.NET Core 1.1 Empty °

New ASP.NET Core Web Application (.NET Core) - WebApplication10

ASP.NET Core 1.1 Templates

N OB 8]

Empty Web API Web
Application

An empty project template for creating an ASP.NET
Core application. This template does not have any
content in it.

Learn more

Change Authentication

Authentication: No Authentication

OK | | Cancel

EAT R R VAR AR RS TAE o

VS2015

f£ project.json XHH# "dependencies" FHE ZiAw:

"Microsoft.AspNet.StaticFiles": "1.0.0-rcl-final"

& %) dependencies 3 42 % £ AT T & LA

"dependencies": {

"Microsoft.AspNet.IISPlatformHandler": "1.0.0-rcl-final",
"Microsoft.AspNet.Server.Kestrel": "1.0.0-rcl-final",

"Microsoft.AspNet.StaticFiles":
3

"1.0.0-rcl-final"



RAVATREHH# Startup.cs XHE8 configure HiL:

public void Configure(IApplicationBuilder app)
{
app.UseIISPlatformHandler();
app.UseDefaultFiles();
app.UseStaticFiles();

VS2017

i1+ Dependencies > Manage NuGet Packages > Browse ° 14 % # %

JE

3 Microsoft.AspNetCore.StaticFiles 1.1.2:

)| WebApplication1 - Microsoft Visual Studio X & Quick Launch (Ctrl+Q) P - B x

Limin Zhu ~

File Edit View Project Build Debug Team Tools Test Analyze Window Help
ool W9 - ¢ | pebug - Anycru - P usExpress - & < | B

NuGet: WebApplication1 & X WebApplicationt

Ml Solution Explorer v ix
) S s G-l o-5sa@ -
Browse Installed  Updatesl NuGet Package Manager: WebApplication1 ol |o-sa@|#
Search Solution Explorer (Ctrl+;) P~
MicrosoftAspNetCore StaticFiles X = @& [ Include prerelease Package source:  nuget.org MK} 1 Solution ‘WebApplication®" (1 project)
4 ] WebApplication1
o . =t & Connected Services
0E4 Microsoft. AspNetCore StaticFile: T
Microsoft.AspNetCore.StaticFiles by Microsoft, 4.02M downloads vi.1.2 Add Reference...
ASP.NET Core static files middleware. Includes middleware for serving static files, directory browsing, and default ¥ Add Connected Service.. s
files. Version: | Latest stable 1.1.2 #  Manage NuGet Packages... Program.cs
. < s s T Startup.cs
a Microsoft.AspNetCore.StaticFilesEx by Microsoft AspNetCore StaticFilesEx, 1.59K downloads. v1.004 cope to This
ASP.NET Core static files middleware. Includes middleware for serving static files, directory browsing, and default (©) optiens B New Solution Explorer View
files.

Description

ASP.NET Core static files middleware. Includes middleware for serving
static files, directory browsing, and default files.

Version: p €
Author(s): Microsoft
License: httpy//www.microsoft.com/web/webpi/eula/

net_library_eula_enu.htm

Date published: Tuesday, May 9, 2017 (5/9/2017)

|
Entire Solution - | @ oErmors | & 0Warnings | @ 0Messages | X | Build + Intellisense -

Search Error List P~
" Code  Description

Project File Line SuppressionS.. Y

Task Runner Explorer [IAUSRIREN Output

Ready A Add to Source Control =

4o T A #34F Startup.cs £ Configure #JH % :

public void Configure(IApplicationBuilder app)
{
app.UseDefaultFiles();
app.UseStaticFiles();
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TR E £ FBVS » X4 UseDefaultFiles #» UseStaticFiles T @189k R4
F A% o

#x7e TypeScript

T —F &A% TypeScript Hhe— ATk o

Solution Explorer v ax
c@le-seam|lr=5
Search Solution Explorer (Ctrl+;)

Application3\Project_Readme.html -

fa] Solution 'WebApplication5' (1 project)

e

- Build [operties
ation
| Clean ;fP_Data

View » pp_Start
ontent
vz jbntrollers
Convert > Ints
@ Publish... odels
Configure Azure AD Authentication... ripts
*2  Add Application Insights Telemetry.. i
| pplication Insights Telemetry gvicon.ico
DEPLOY GE Scope to This Lobal.asax
| New Solution Explorer View ‘ ckages.config

1C Ensure your app is ready for Ge &b Show on Code Map r::;(euc;_i{seadme.html
Area... Add % ‘eb.config

4 %7 New kem.. Ctrl+Shift+A 8 Manage NuGet Packages...
‘O Existing Item... Shift+Alt+A L} Set as StartUp Project

olded ltem... Debug »

Initialize Interactive with Project

"NET Folder » Source Control »

Azure API App SDK... 3 Cut Ctrl+X
Azure API App Client... Paste Ctrl+V

! New Azure WebJob Project X Remove Del
Existing Project as Azure WebJob Rename
Reference... Unload Project

i Service Reference... ¢ Open Folder in File Explorer

¥»  Connected Service... F  Properties Alt+Enter

Analyzer...

TypeScript File
TypeScript JSX File
HTML Page
JavaScript File
Style Sheet

Web Form

% Class...

KRG L A scripts ©

ASP.NET Core 17



Solution Explorer
@ o-saB| L=
Search Solution Explorer (Ctrl+;)

fad Solution 'WebApplication10' (1 project)

4 Solution ltems
&T global.json
4 src

4 [ WebApplication10
b M Properties

p =B References

gulpfilejs
&T package,json
b &T projectjson
[ Project_Readme.html
c# Startup.cs
4 %] TypeScript Virtual Projects
4 [[ scripts (tsconfig project)
BEE lib.d.ts
{} tsconfigjson
2% appits

#xJim TypeScript X

£ scripts L& HF#EiENew Item o %4 #£4FTypeScript File (47T 48 .NET
Core ¥k %) » F¥IHF LA app.ts o



Add New Item - WebApplication5
4 |nstalled

4 Visual C#

Code

Data

General

4 Web

General
Markup
MVC
Razor
Scripts
SignalR
Web API
Web Forms

Windows Forms

WPF

b Cross-Platform

Reporting

Silverlight

SQL Server

Workflow

PowerShell

b Online

Name: app.ts

Sort by: Default v| |57 | 2=
HTML Page &
JavaScript File T
Style Sheet o)
Web Form
Web Form with Master Page
MVC 5 View Page (Razor) a
MVC 5 View Page with Layout (Razor)
Web API Controller Class (v2.1) Y]
SignalR Hub Class (v2)
SignalR Persistent Connection Class... o
ASP.NET Handler B
ASP.NET Module =
Browser File o
CoffeeScript File &
Dynamic Data Field ¢
Generic Handler
JSON File
4

Search Installed Templates (Ctrl+E)

JSON Schema File Type: Visual C#

JSX File A blank TypeScript source file
LESS Style Sheet

MVC 5 Layout Page (Razor)

MVC 5 Partial Page (Razor)

OWIN Startup class

SCSS Style Sheet (SASS)

Site Map

TypeScript File

TypeScript JSON Configuration File
TypeScript JSX File

WCF Data Service 5.6.4

WCF Service

WCF Service (Ajax-enabled)

Web Configuration File

Web Forms Master Page

Web Forms Master Page (Nested)

Click here to go online and find templates.

?

X

P~

Cancel

A I A X

A AT ARAS B Aapp.tsXAF o

function sayHello() {

const compiler =
const framework

return

Kl

1

A E

Az & TypeScript % & %

(document.getElementById('"compiler") as HTMLInpt
(document.getElementById('"framework'") as HTMLIr
"Hello from ${compiler} and ${framework}!";

E A% %%V TypeScript EAEMHE o & Fscripts UHF & i 545 New Item  #4 i%
#TypeScript Configuration File » fR3F U89 FKINE F 4 tsconfig.json
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Add New Iltem - WebApplication3 ? X
4 |nstalled Sort by: Default -| |5 = Search Installed Templates (Ctrl+E) P~
4 Visual C# HTML Page LT JSON Schema File Type: Visual C#
S JavaScript File T JSXFile JSON configuration file for the TypeScript
Data compiler
General Style Sheet ol LESS Style Sheet
4 = Web Form MVC 5 Layout Page (Razor)
General
Markup Web Form with Master Page MVC 5 Partial Page (Razor)
MVC MVC 5 View Page (Razor) 4 OWIN Startup class
Razor
Scripts MVC 5 View Page with Layout (Razor)  gf  SCSS Style Sheet (SASS)
SignalR Web API Controller Class (v2.1) L SiteMap
g SignalR Hub Class (v2) B TypeScript Fil
WebiFaiat ignalR Hub Class (v: ypeScript File
Windows Forms SignalR Persistent Connection Class... @ TypeScript JSON Configuration File
WPE ASP.NET Handler B TypeScript JSX File
b Cross-Platform
Reporting ASP.NET Module # WCF Data Service 5.6.4
Silverlight Browser File @& WCF Service
SQL Server
Workflow CoffeeScript File @  WCF Service (Ajax-enabled)
PowerShell Dynamic Data Field ¢ Web Configuration File
b Online Generic Handler Web Forms Master Page
JSON File Web Forms Master Page (Nested)
4 »
Click here to go online and find templates.
Name: tsconfig.json
Add || Cancel

T BKIN89 tsconfig.json W AR A 4T AT& :

"compilerOptions": {
"noImplicitAny": true,
"NnoEmitOnError": true,
"sourceMap": true,
"target": "es5"

I

"files": [

"./app.ts"
1
"compileOnSave": true

AAKRFRINGZEEZTRS » REZEAT RRZAL ¢

1. %8 & "noImplicitAny": true °

2. $AXAPET "files" WA ZIKIE "excludes" o

3. X & "compileOnSave": true -°

ASP.NET Core
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LSRG FHARAGE > X E "noImplicitAny" & E R4 693EIF — 7T ABARAR
Té‘% EAfT# 69 XA o % E "compileOnSave" it T VLA RAR L 2 fTweb 2 5
A FmERA R G GRE o

i & NPM

A > RAT R B ENPMAL A & ATRE4% T RJavaScripté o £ T L& & kdF
New Item - #£% i£#%NPM Configuration File » R U89 KA % F
A package.json ° f&£ "devDependencies" % #sAw"gulp"fe"del" :

"devDependencies": {

llgulpll: l|3.9.0I|’
lldelll: ”2.2.@”

B ZE AL G 0 Visual Studiod 46 % K gulpfedel © Z & A A #hFH4 » h A&
package.json X i #¥ Restore Packages °

% & gulp

wJG » Acm—A-#JavaScript L gulpfile.js ° AT AL :



/// <binding AfterBuild='default' Clean='clean' />

/*

This file is the main entry point for defining Gulp tasks and using
Click here to learn more. http://go.microsoft.com/fwlink/?LinkId=5:
*/

var gulp = ('gulp');
var del = ('del'");

var paths = {
scripts: ['scripts/**/*.js', 'scripts/**/*.ts', 'scripts/**/*.maj

}:

gulp.task('clean', function () {
return del(['wwwroot/scripts/**/*']);

})i

gulp.task('default', function () {
gulp.src(paths.scripts).pipe(gulp.dest('wwwroot/scripts'))

+);

1

E— 2

% —47 &% % Visual Studio¥ # TR JG » LB EiT'default' £ % o H 4R %4 Visual
Studio FHMEA G » EALI E4T clean'tE % o

A > A& gulpfile.js Fiti¥Task Runner Explorer ° #'default'#'clean'f:
% &R Lo E AR 6E » 5 R Frexplorer :

Vask Runner Explorer

¢ ‘kWVArpglicaitiprV\U | ¢ Bindings default x
¥ Gulpfilejs
4 Tasks

default
clean

%m 5 HTML 3



A wwwroot PRI —AFER index.html ° £ index.html F B ALTR

P

<!DOCTYPE html>
<html>
<head>
<meta charset="utf-8" />
<script src="scripts/app.js"></script>
<title></title>
</head>
<body>
<div id="message''></div>

<div>

Compiler: <input id="compiler" value="TypeScript" onkeyup='

Framework: <input id="framework" value="ASP.NET" onkeyup="¢

</div>
</body>
</html>

d — 1

URES

1. BATRA o
2. ERAE TN » EmnA B —ANEE

3 Home Page - My ASP.NI X +

= = O ‘ localhost

Hello from TypeScript and ASP_.NET!

Coanen|TypeScﬂpt
anmwoWWASRNEﬂ

K

1. #£ Edge & % & F » & F12 427t £ 4% Debugger 1=

ZT e

N



2. fJF localhost 7] % » #%4% scripts/app.ts
3. £ return A—4TEIT—BTA o

HIAE o

F DOM Explorer Console Debugger 11 ENENTLIG Performance Memory Emulation Experiments

> Le B B N O fs Find (Ctrl+F)
ﬂ Index appits X LA g Watches
Type to filter E] 1 function sayHe}lo() { ) ~ %W =
const compiler = (document.getElementById("compiler™) as HTMLInputElement).value; o

= 4
”‘?LOCS‘ Storage 3 const framework = (document.getElementById("framework") as HTMLInputElement).value Koz : :
b £J Session Storage ® 4 return “Hello from ${compiler} and ${framework}! ; b @ this [object Window]
b & Cookies 5 3 § D@ arguments [object (Arguments)]
415 localhost:36285 @ compiler “TypeScriptddddddddd...

b i Content @ framework "ASP.NET"

b i Home b [Globals]

b ¥ Scripts b @ document.getElem... [object HTMLInputElem...

47 src Add watch

TSapp.ts
b i localhost: 14173
b ¥ Dynamic scripts
Call stack Breakpoints
4 [Main Thread]
sayHello app.ts (4, 5)
onkeyup Index (45, 64)
v
< >

R R AR F #4e i 69 £ ASPNET F 1% Hl TypeScriptdy A A% i2 T o 47T 5k » &A17]
AAngular » 5 — A~ # 89 Angularfe 5 7] °

4872 Angular 2

1% Fl NPM T AR i 69 &

#x/mAngular 247SystemJS2| package.json & dependencies % °

2F-FVS2015 » #7459 dependencies 7| & 4= :



"dependencies": {
"angular2": "2.0.0-beta.11",
"systemjs": "0.19.24",
"gulp": "3.9.0",
"del": "2.2.0"

iy

Z1E FIVS2017 » B ANPM3 & 2t Bl 47894 % (peer dependencies) ° #&A1% #de
Angular 2 F] 47 &9 4% 3 4 B 3 2] A AR #0R

"dependencies": {
"angular2": "2.0.0-beta.11",
"reflect-metadata": "0.1.2",
"rxjs": "5.0.0-beta.2",
"zone.js": "N0.6.4",
"systemjs": "0.19.24",
"gulp": "3.9.0",
"del": "2.2.0"

iy

¥ #71 tsconfig.json

AR FEFFT Angular 2R HAR# A 0 &A1E £ B R TypeScript + 52 %P 69 K 45 5 X
oo &A1& FRIARWES201569 5 B » B A Angulari A core-js k X #

% Promise #FAt o ERK > EMBEXRAKINEZE » AR LR T/ F ZZ®%
BT o

A% "experimentalDecorators": true, "emitDecoratorMetadata':

true 2| "compilerOptions" 3% ° &G » Hifche "1lib": ["es2015",
"es5", "dom"] %| "compilerOptions"  ¥A3] AES201589% B o JE 0 &A1
FEZANm ", /model.ts" F| "files" E o KATHET Rk&RIEE - A

£ tsconfig.json AAk%T :



"compilerOptions": {
"noImplicitAny": ,
"NOEmitOnError": ,
"sourceMap": ,
"experimentalDecorators": ,
"emitDecoratorMetadata": ,
"target": "es5",

"lib": [
"es2015", "es5", "dom"
]

3

"files": [

"./app.ts",
"./model.ts",
"./main.ts",

1

"compileOnSave":

¥ Angular #42%] gulp #Z& F

®JE » &ATE LR Angular STHE 4 build 89— 9 F 4l %k o RNFERIe .

1. ELHB % -
2. Bhe—A 1lib EEFRELH P wwwroot ©
3. £ default 1% ERI 1lib EFIR# o

F#H)EH gulpfile.js B TH & :



/// < AfterBuild='default' Clean='clean' />

/*

This file is the main entry point for defining Gulp tasks and using
Click here to learn more. http://go.microsoft.com/fwlink/?LinkId=5:
*/

var gulp = require('gulp');
var del = require('del');

var paths = {
scripts: ['scripts/**/*.js', 'scripts/**/*.ts', 'scripts/**/*.r
libs: ['node_modules/angular2/bundles/angular2.js',
'node_modules/angular2/bundles/angular2-polyfills.js"',
'node_modules/systemjs/dist/system.src.js’',
"'node_modules/rxjs/bundles/Rx.js"']

}:

gulp.task('lib', function () {
gulp.src(paths.libs).pipe(gulp.dest('wwwroot/scripts/1ib'));
1)

gulp.task('clean', function () {
return del(['wwwroot/scripts/**/*']);

1)

gulp.task('default', ['lib'], function () {
gulp.src(paths.scripts).pipe(gulp.dest('wwwroot/scripts'));

1)

d

R 2

o s 4R 7B T sbgulpfile s » %44 4& Task Runner Explorer 464 %] 1ib &% o

il TypeScript 5 — A #£ 47 Angular /2

wh W app.ts PR



import {Component} from "angular2/core"
import {MyModel} from "./model"

@Component ({

selector: "my-app’,

template: “<div>Hello from {{getCompiler()}}</div>"
1)
export class MyApp {

model = new MyModel();

getCompiler() {

return this.model.compiler;

#A& £ scripts F#RAmTypeScriptL# model.ts :

export class MyModel {

compiler = "TypeScript";

£ scripts F/8Aw main.ts

import {bootstrap} from "angular2/platform/browser";
import {MyApp} from "./app";
bootstrap(MyApp);

w5 ¥ index.html P :



TypeScript Handbook ( ¥+ sUh& )

<!DOCTYPE html>
<html>
<head>
<meta charset="utf-8" />
<script src="scripts/lib/angular2-polyfills.js"></script>
<script src="scripts/lib/system.src.js"></script>
<script src="scripts/lib/rx.js"></script>
<script src="scripts/lib/angular2.js"></script>

<script>
System.config({
packages: {

'scripts': {
format: 'cjs’,
defaultExtension: 'js'

}
}
1)
System.import('scripts/main').then(null, console.error.bind(cor
</script>
<title></title>
</head>
<body>
<my-app>Loading...</my-app>
</body>
</html>
R — o]

XA d T b Al o &4 ASPINET & » 1R 2% a8k B —/A~div i ="Loading..." ¥
& 237 R 2 = "Hello from TypeScript"
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ASP.NET 4

A WHECUE FMIE

% % TypeScript

4o RAR{E F 8 Visual Studio W& A& 1 £ 45 TypeScript > & ™ ¥A¢ % Visual Studio
2015 &4 Visual Studio 2013 o & A~beik k545 @4k M 69 =& Visual Studio 2015 °

# 1 R H

1. %4 File

2. #%# New Project

3. & 4% Visual C#

4. %4 ASP.NET Web Application

New Project
P Recent
4 |nstalled

4 Templates
4 Visual C#
b Windows
Web
> Office/SharePoint
Android
Apple Watch
Cloud
Cross-Platform
Extensibility
Extensions
iPad
iPhone
LightSwitch
Reporting
Silverlight
Test
Universal
WCF
Workflow
b Visual Basic

P Online

Location:
Solution:

Solution name:

.NET Framework 4.5.2

Name: WebApplication3

WebApplication3

~ Sort by: Default

c#
R] Blank App (Universal Windows)

C#
K] Blank App (Universal Windows 8.1)

C#
| | Windows Forms Application

C#
PJ WPF Application
<m>

#*

c
E Console Application

m=cy . -
J Hub App (Universal Windows 8.1)

o
g "] ASP.NET Web Application

c#
Shared Project

c#
25! Class Library (Portable for iOS, Android and Windows)

(<.
5‘5! Class Library

(%]
ni i
& ! Class Library (Portable)

Click here to go online and find templates.

c:\users\nathansa\documents\visual studio 2015\Projects

Create new solution

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

-

? X
Search Installed Templates (Ctrl+E) P~

Type: Visual C#

A project template for creating ASP.NET
applications. You can create ASP.NET Web
Forms, MVC, or Web API applications and
add many other features in ASP.NET.

v Application Insights
[[] Add Application Insights to project

Optimize performance and monitor
usage in your live application.

ﬁ nathansa@microsoft.com (Micr... ~
Visual Studio - Data Catalog
Send telemetry to:

Configure settings...

Help me understand Application Insights
Privacy statement

- Browse...

Create directory for solution
[[] Add to TFVC source control

oK ‘ I Cancel

5. &4 MVC



http://www.microsoft.com/en-us/download/details.aspx?id=48593
https://www.microsoft.com/en-us/download/details.aspx?id=48739

BH B #% "Host in the cloud" A48 &35 1% Al — A KM= 4] o

New ASP.NET Project - WebApplication5 ? X
Select a template:
| A project template for creating ASP.NET MVC
ASP.NET 4.5.2 Templates applications. ASP.NET MVC allows you to build
applications using the Model-View-Controller
et 4 @ r"' = architecture. ASP.NET MVC includes many features that
@J @—I o)—l <o>_l enable fast, test-driven development for creating
Empty Web Forms MVC Web API Single Page applications that use the latest standards.
Application Learn more

S

Azure APl App Azure Mobile

(Preview) Service

ASP.NET 5 Templates

—

e

Change Authentication
Get ASP.NET 5RC
Authentication: Individual User Accounts
Add folders and core references for: = Microsoft Azure

[[] WebForms | MVC [] Web API @ [] Host in the cloud

Web App b4
[] Add unit tests

Test project name:  WebApplication5.Tests

OK l | Cancel

EAT S A VAR AR 6 AEOE F TAE o

#~%e TypeScript

T —F &A1 TypeScript #xhe—A~T# & o



TypeScript Handbook ( ¥ Uk )

Solution Explorer v ax

Application3\Project Readme.html "leo@|o-seam|p=8
Search Solution Explorer (Ctrl+;) P~
] Solution 'WebApplication5' (1 project)
= - e Application5
. kil Build operties
'a tl O n Rebuild =ferences
i Clean pp_Data
View » pp_Start
ontent
pnaivze " bntrollers
Convert > ints
@ Publish... odels
Configure Azure AD Authentication... ripts
*2  Add Application Insights Telemetry.. e
v pplication Insights Telemetry. e nico
DEPLOY GE Scope to This lobal.asax
New Solution Explorer View ackages.config
1C Ensure your app is ready for Ge &b Show on Code Map jectiReackne il
artup.cs
[ Area.. Add * Jeb.config
43 Newltem.. CtivshiftsA | B Manage NuGet Packages..
0 Existing ltem... Shift+Alt=A | BF  Setas StartUp Project
olded Item... Debug »
i T Initialize Interactive with Project
"NET Folder L Source Control »
Azure AP| App SDK... ¥ Cut Ctrl+X
Azure AP| App Client... Paste Ctrl+V
p New Azure WebJob Project X Remove Del
Existing Project as Azure WebJob [J Rename
Reference... Unload Project
1 Service Reference... ¢ Open Folder in File Explorer
" 5
S Connected Service.. A Properties Alt+Enter
Analyzer...
TypeScript File
TypeScript JSX File
HTML Page
JavaScript File
Style Sheet
Web Form
"‘?: Class...

¥ £ LA srce
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Solution Explorer v X
@l o-c¢F@|F=8
Search Solution Explorer (Ctrl+;) P~

fa] Solution '"WebApplication5' (1 project)
4 7] WebApplication5
b M Properties
p =B References
App_Data
App_Start
Content
Controllers
fonts
Models
Scripts

NN N NN

b Views
favicon.ico
b &) Global.asax
¢ packages.config
[ Project_Readme.html
b c* Startup.cs
b ¢ Web.config

#xJm TypeScript X2

£ src LEA&HH#EF New ltem o %% 4% TypeScript File 7§ sk U4 2
app.ts °



Add New Item - WebApplication5
4 |nstalled

4 Visual C#

Code

Data

General

4 Web

General
Markup
MVC
Razor
Scripts
SignalR
Web API
Web Forms

Windows Forms

WPF

b Cross-Platform

Reporting

Silverlight

SQL Server

Workflow

PowerShell

b Online

Name: app.ts

Sort by: Default v| |57 | 2=
HTML Page &
JavaScript File T
Style Sheet o)
Web Form
Web Form with Master Page
MVC 5 View Page (Razor) a
MVC 5 View Page with Layout (Razor)
Web API Controller Class (v2.1) Y]
SignalR Hub Class (v2)
SignalR Persistent Connection Class... LT
ASP.NET Handler B
ASP.NET Module =
Browser File o
CoffeeScript File &
Dynamic Data Field ¢
Generic Handler
JSON File
4

Search Installed Templates (Ctrl+E)

JSON Schema File Type: Visual C#

JSX File A blank TypeScript source file
LESS Style Sheet

MVC 5 Layout Page (Razor)

MVC 5 Partial Page (Razor)

OWIN Startup class

SCSS Style Sheet (SASS)

Site Map

TypeScript File

TypeScript JSON Configuration File
TypeScript JSX File

WCF Data Service 5.6.4

WCF Service

WCF Service (Ajax-enabled)

Web Configuration File

Web Forms Master Page

Web Forms Master Page (Nested)

Click here to go online and find templates.

?

X
P~

saa |

Cancel

A I A X

KA TREE XN app.ts

X o

function sayHello() {

const compiler =

(document.getElementById('"compiler") as HTMLIt

const framework = (document.getElementById('"framework") as HTMI
return "Hello from ${compiler} and ${framework}!";

Kl

1

MRS

% %7 B 7 &3F New Item o 3% & 4F TypeScript Configuration File #R4F U4+
898N %L F A4 tsconfig.json °



TypeScript Handbook ( ¥ sTh& )

Add New Item - WebApplication3
4 |nstalled

4 Visual C#

Code

Data

General

4 Web

General
Markup
MVC
Razor
Scripts
SignalR
Web API
Web Forms

Windows Forms

WPF

b Cross-Platform

Reporting

Silverlight

SQL Server

Workflow

PowerShell

b Online

Name: tsconfig.json

Sort by: Default MRS
HTML Page &
JavaScript File o
Style Sheet o)
Web Form
Web Form with Master Page
MVC 5 View Page (Razor) A
MVC 5 View Page with Layout (Razor) i)
Web API Controller Class (v2.1) L

SignalR Hub Class (v2)

? X

P~

Search Installed Templates (Ctrl+E)

JSON Schema File Type: Visual C#

JSON configuration file for the TypeScript
compiler

JSX File

LESS Style Sheet

MVC 5 Layout Page (Razor)
MVC 5 Partial Page (Razor)
OWIN Startup class

SCSS Style Sheet (SASS)
Site Map

TypeScript File

B
SignalR Persistent Connection Class... @ TypeScript JSON Configuration File

ASP.NET Handler
ASP.NET Module
Browser File
CoffeeScript File
Dynamic Data Field
Generic Handler

JSON File

4

TypeScript JSX File

WCF Data Service 5.6.4

WCF Service

WCF Service (Ajax-enabled)

Web Configuration File

Web Forms Master Page

Web Forms Master Page (Nested)

Click here to go online and find templates.

Add || Cancel

F& EK1A89 tsconfig.json

"compilerOptions": {

"noImplicitAny":
"NnOEmitOnError":
"sourceMap":
"es5",

"./Scripts/App"

"target":
"outDir":

+
"files": [

true,
true,
true,

"./src/app.ts",

1

"compileOnSave":

true

R B A 4 T AT

FAKFRINGZEEZTS » REEATRRZAL ¢

1. X E
2. HHEZXE
3. 2XFHT

ASP.NET 4

"outDir":

"files"

"noImplicitAny": true

o

"./Scripts/App" °

= RIE  "excludes" IR o

35




4. 7% & "compileOnSave": true °

BIREHARAGE > X FE "noImplicitAny" &M AMFEE — X TUHRE TS
BEAEATH LA o % E "compileOnSave" &I 7T XAFRAR /£ 12 fTwebF L 5 AT
ARG T REHNRG - F %13 815 % L the tsconfig.json documentation e

L AL B P R R A

1. /& Solution Explorer ¥, 4T/ Views | Home | Index.cshtml e

Solution Explorer

Wl eo-s¢am|F=5%
Search Solution Explorer (Ctrl+;)

fa] Solution '"WebApplication5' (1 project)
4 7] WebApplication5
b Properties
p =W References
App_Data
App_Start
Content
Controllers
fonts
Models
Scripts
src
TS appts
4 Views

AV VVVVYV

v

Account

[

Home
[@ About.cshtml
[@ Contact.cshtml
[[E] Index.cshtml
Manage
b Shared
[@ _ViewStart.cshtml
¢] Web.config
favicon.ico
b 41 Global.asax
¢ packages.config
[ Project_Readme.html
b c# Startup.cs
b ¢ Web.config

A

2. 5B AREET



e{
ViewBag.Title = "Home Page";
¥
<script src="~/Scripts/App/app.js"></script>
<div id="message'></div>
<div>
Compiler: <input id="compiler" value="TypeScript" onkeyup="
Framework: <input id="framework" value="ASP.NET" onkeyup="c
</div>

{ ] >
YURES
1. B4TA

2. EEIOAEFRAHANE > KR ZAF—AHE

3 Home Page - My ASP.NI X+

N

O ‘ localhost

A\

Application name

Hello from TypeScript and ASP.NET!
Compiler: [TypeScript
Framework: |ASP.NET]

R

# Edge #| ¥ %, ¥ F12 4¢ 4 4 4% Debugger 1= £ 7 ©

JFt localhost 7] &, 4% src/app.ts

£ return ?Jl"‘" AT —ABT R o

B AAE PAEAN— % AR > #ikTypeScriptR a4 B & » AR EC AL
M ITAE o

cvcv
i
=



F DOM Explorer Console Debugger 11 BNENELIG Performance Memory Emulation Experiments

> Ge B B, N O s} Find (Ctrl+F)
o | Index appis B % @ B | watches
e E 1 funceion sayiello() ¢ . " » %
const compiler = (document.getElementById("compiler”) as HTMLInputElement).value; T
4
b & Local Storage const framework = (document.getElementById("“framework™) as HTMLInputElement).valug — oo 7
b £J Session Storage £ 4 return “Hello from ${compiler} and ${framework}!®; b @ this [object Window]
b & Cookies 5} @ D@ arguments [object (Arguments)]
4 1 localhost:36285 @ compiler "TypeScriptddddddddd...
b i Content @ framework "ASP.NET"
b i Home b [Globals]
b ¥ Scripts b @ document.getElem... [object HTMLInputElem...
4 src Add watch
TSapp.ts
b ¥ localhost:14173
b ¥ Dynamic scripts
Call stack Breakpoints
5 =
4 [Main Thread]
= sayHello app.ts (4, 5)
onkeyup Index (45, 64)
v
< >

B AR E Bsm 8 69 £ ASP.NET ¥ 1% Al TypeScriptty kA% 12 T o Tk » &415]
XAngular » 5§ —/~ & £ 65 Angularf2 7 7 ) o

#x%2 Angular 2

1 Fl NPM T 8T & 69 &

1. ® % Packagelnstaller o
2. |l Packagelnstaller k% % Angular 2 * systemjs ## Typings °

fproject L% &, #%4% Quick Install Package °


https://github.com/madskristensen/PackageInstaller

“# Quick Install Package X

m npm ¥ angular2 v Latest version v

npm install angular? --save-dev

p: lype )i to select J5PM from dropdown Install l I Cancel

*# Quick Install Package X

m npm ¥ systemjs v Latest version

npm install systemys --save-dev

Tip: Type 'b:" to select Bower from dropdown Install | l Cancel |

“# Quick Install Package X

m npm ¥ typingﬂ v Latest version

npm install typings --save-dev

p: Type 'J:" to select JSPM from dropdown l Install | l Cancel

3. M Packagelnstaller % ¥ es6-shim #y £ U4 o

Angular 2 .4 es6-shim A3 4t Promise % ¥, 12 TypeScript i & & & 85 £ A
X # o f& Packagelnstaller ¥, #4% Typing #4%& npm & - 35 4 X\ "es6-

Y Latest version

Install ll Cancel

¥ #1 tsconfig.json

M2 45T Angular 2 B IEARB A » &A132 F £ 2 A TypeScript F 52 oM 89 5 1%
B I FHH AN esb-shim 9 XA T o KR AT » Eih 55 ES6 & RIFRA
FKINZE A 0 RATET AT R E T o Adw "experimentalDecorators": true,

"emitDecoratorMetadata": true #%*1%| "compilerOptions" ° &%



Jm "./typings/index.d.ts" %| "files" ° /& * KATEFH
# "./src/model.ts" X FHIFEEHE "files" E o I
#£ tsconfig.json R 1% XA :

"compilerOptions": {
"noImplicitAny": ,
"NOEmitOnError": ,
"sourceMap": ,

"target": "esbH",
"experimentalDecorators": ,
"emitDecoratorMetadata": ,
"outDir": "./Scripts/App"

I

"files": [

"./src/app.ts",
"./src/model.ts",
"./src/main.ts",
"./typings/index.d.ts"

#/m CopyFiles %| build F

®JE o+ &ATE LR Angular STHAEA build 89— 9 B 4l & o ZAERME - £ &
B ##F 'Unload' » A X4 &7 B %4 'Edit csproj' © & TypeScript & &
PropertyGroup /& * #m—A4 ltemGroup #= Target & & *fl 5k & %] Angular T
# o



<ItemGroup>

<NodeLib Include="$(MSBuildProjectDirectory)\node_modules\angulai
<NodeLib Include="$(MSBuildProjectDirectory)\node_modules\angulai
<NodeLib Include="$(MSBuildProjectDirectory)\node_modules\system:
<NodeLib Include="$(MSBuildProjectDirectory)\node_modules\rxjs\bt

</ItemGroup>
<Target Name="CopyFiles" BeforeTargets="Build">

<Copy SourceFiles="@(NodeLib)" DestinationFolder="$(MSBuildProjec

</Target>

A — 1

RNl EIREEFZBFEHWBAE o it SEEMBETERREELS
(Solution Explorer) ¥ & %| node_modules -

il TypeScript 5 — 4~ £ 47 Angular - /i
"k app.ts BUR:

import {Component} from "angular2/core"
import {MyModel} from "./model"

@Component ( {

selector: "my-app’,

template: “<div>Hello from {{getCompiler()}}</div>"
1)
class MyApp {

model = new MyModel();

getCompiler() {

return this.model.compiler;

#AELE src T TypeScript X# model.ts :

export class MyModel {
compiler = "TypeScript";

2



Hie src PARFe main.ts

import {bootstrap} from "angular2/platform/browser";
import {MyApp} from "./app";
bootstrap(MyApp);

)& » % Views/Home/Index.cshtml &K :

o{
ViewBag.Title = "Home Page";
3
<script src="~/Scripts/angular2-polyfills.js"></script>
<script src="~/Scripts/system.src.js"></script>
<script src="~/Scripts/rx.js"></script>
<script src="~/Scripts/angular2.js'"></script>
<script>
System.config({
packages: {
'/Scripts/App': {
format: 'cjs',
defaultExtension: 'js'

1)

System.import('/Scripts/App/main').then(null, console.error.bir
</script>
<my-app>Loading...</my-app>

B R— 2

X EAedk T b Al o &4 ASPNET &2 A » R %A A Bl — 4 div & "Loading..."
%324 £ # M 2+ "Hello from TypeScript"



2R Rk BT 45 d 5 2R e AT 4% R Gulp# E TypeScript » Fo4efT £ Gulp & 18 2%+
mBrowserify » uglify & Watchify o &% 6% T Babel 8 2y & » i@ 13 1% Fl Babelify o

X BB C A A 1E FNode jsFrnpm T o

QI i LA
EMNERUNE—ANHHF > 944 proj » LT e AEMERERG L F o

mkdir proj
cd proj

KM A T @y LR ITA
proj/

= src/
- dist/

TypeScript L #F#& £ src X £ T » £ TypeScript4 i 3 %% & M9 B 47 LK
f£ dist BETF o

T @k R RO R LMK

mkdir src
mkdir dist

451 A2
A1k B AV A TAF & 3% 3 npm &
npm init
WA F BN —RARTHRAE o T AT U » LAMATE AR o AT

1 . /dist/main.js ° MR AME £ package.json U E & B4 R B
Z


http://gulpjs.com
http://browserify.org
http://lisperator.net/uglifyjs/
https://github.com/substack/watchify
https://babeljs.io/
https://github.com/babel/babelify
https://nodejs.org/
https://www.npmjs.com/

% R ARBR

ILAE KA T AL npm install #4 %L X ALLEHZLE gulp-cli (4
FARAE AUnix & 44 ﬁE?{%ﬁ npm install 44 E4EA sudo ) °

npm install -g gulp-cli

RG%E typescript ° gulp ## gulp-typescript E|FFRAR#R o Gulp-
typescript;& TypeScriptf — AN Gulpd& #+ ©

npm install --save-dev typescript gulp gulp-typescript

B — A1 2845 T
L&A1 5 —MHello World# 5 o £ src B Z TAIZE main.ts X :
function hello( ) {

.log( Hello from ${compiler}’);

b
hello("TypeScript");

£ IAGREB F proj THE—A tsconfig.json X :

{
"files": [
"src/main.ts"
1
"compilerOptions": {
"noImplicitAny": ,
"target": "es5"
}
}

## gulpfile.js X#F


https://www.npmjs.com/package/gulp-typescript

A IRERBEXT » HE—A gulpfile.js XH:

var gulp = ("gulp");

var ts = ("gulp-typescript");

var tsProject = ts.createProject("tsconfig.json");

gulp.task("default", function () {

return tsProject.src()

.pipe(tsProject())
.js.pipe(gulp.dest("dist"));

3);

MR Z A F

gulp
node dist/main.js

25 1% B8 4% 4T FP i “Hello from TypeScript!” °

] ARG E IS o B 3R

12 4% I Browserify a7 » £ XA e —T R RE F il — RN o XL
M RFEE AR FRMEE o

#HE—A src/greet.ts XH:
export function sayHello( ) {
return “Hello from ${name}";
¥ 7 src/main.ts A% A greet.ts F A sayHello

import { sayHello } from "./greet";

.log(sayHello("TypeScript"));



wE » ¥& src/greet.ts ##e%| tsconfig.json

{

"files": [

"src/main.ts",
"src/greet.ts"

1,

"compilerOptions": {
"noImplicitAny": ,
"target": "es5"

}

}

HRWAT gulp BAEBLE T4 > ENode.js T #4704 :

gulp
node dist/main.js

EF 0 B4R & A4E N TES201569 823248 % » TypeScriptit £ & 4 Node.jsi# i 9
CommonJSAE 3k o &A1& X ANFAZ L 24— A1 F CommondSAEE » 12 4T A8
T module AR KK EIAMNTH o

Browserify

M o k&M Z AT dNode jsIRFEAE & R IRRE - Hib » KAVFRTA
BE B AR 48 ik, — A~ JavaScript T#F o AT ¥ - X E ZBrowserify 2 FF o £ 7R
& » € X #Node.js#9CommonJSHE & » X 4, E & TypeScriptZK ik & Mg KA o 4,
#t A& W TypeScripti"Node.js#) X E & A TR T AL B R L B E o

w0 & X Browserify » tsify#evinyl-source-stream ° tsify A& Browserify 89 — 4~ 4&
# > #AZgulp-typescript— 4 » ¥ #849% 1% 19| TypeScript4 ¥ & © vinyl-source-stream
2 ¥ Browserify #9 47 th SU#F3E Bo sgulp A8 95 A2 AT 8948 X, » & ™1 Bvinyl o

npm install --save-dev browserify tsify vinyl-source-stream


https://www.npmjs.com/package/tsify
https://github.com/gulpjs/vinyl

HE—NT @
£ src BERTHE—A index.html XH :

<!DOCTYPE html>

<html>
<head>
<meta charset="UTF-8" />
<title>Hello World!</title>
</head>
<body>
<p id="greeting">Loading ...</p>
<script src="bundle.js"></script>
</body>
</html>

57 main.ts LR EHZAT @ ¢
import { sayHello } from "./greet'";

function showHello(divName: string, name: string) {
const elt = document.getElementById(divName);
elt.innerText = sayHello(name);

showHello('"greeting", "TypeScript");

showHello Al sayHello & £ AN @ L& %69 L F o A5 s gulpfile T4
SR



var gulp = ("gulp");

var browserify = ("browserify");
var source = ('vinyl-source-stream');
var tsify = ("tsify");

var paths = {
pages: ['src/*.html']
Iy

gulp.task("copy-html", function () {
return gulp.src(paths.pages)
.pipe(gulp.dest("dist"));
1)

gulp.task("default", ["copy-html"], function () {
return browserify({

basedir: '.',
debug: ,
entries: ['src/main.ts'],
cache: {3},
packageCache: {}
1)
.plugin(tsify)
.bundle()

.pipe(source( 'bundle.js'))
.pipe(gulp.dest("dist"));
1)

LE¥ T copy-html % H Bie€hetE default B9IRBA o XA -

% default #ATES » copy-html £ #& LdT o RAMZEHE KT default £
% o e H tsify &4 H Browserify * # & gulp-typescript ° #Z1&49
& 0 A AR % AE R 69 % St % 8| TypeScriptéis & o

A bundle & » &A11EMA source (vinyl-source-stream®y %% ) et i LA
%A bundle.js °

MRS & 0 24T gulp * RBER K E ZATH dist/index.html ° MR %A
£ @ L& %|“Hello from TypeScript” °



Z % 0 &A1 A Broswerifyid € T debug: true ° X2k tsify AMEIHEL
A, source maps ° source maps A F&RAIEF K E P AR X TypeScript/i
A s e A F G 89 JavaSceript LA LR R o R BAT A EIRE HF AL main.ts
AT—AW R > AA source maps A FRETLAF o BARKIF N @A » R 247/ B &
4k 0 M AR AESS TR X greet.ts ©

Watchify ° Babel#=Uglify

I R & 22 F BrowserifyAotsify @ 98 &£ —#e T » &A1 7T 2442 F Browserify & # 4 4
N — e AF o

o Watchify B # Gulp# RiFEITR A » SIREAE L A FHmiE o BRI S
B AR AR B K B EIRT o

e BabelZ 4N t+4- R EH%FSR » BFES2015% A ERR A 69 XA 5 35 pRES5F»
ES3 o T lifcm K £ B T L9 TypeScript B AT T~ X F o454 & o

o Uglify# 15 /& 4 XAG » J5 46 % & Fagat ) £ TR EAT -
Watchify
#4718 Watchify » ik €& & # &A1 %% :

npm install --save-dev watchify gulp-util

15- 2k gulpfile ST 4= T



var gulp = ("gulp");

var browserify = ("browserify");
var source = ('vinyl-source-stream');
var watchify = ("watchify");
var tsify = ("tsify");
var gutil = ("qgulp-util");
var paths = {
pages: ['src/*.html']
Iy
var watchedBrowserify = watchify(browserify({
basedir: '.',
debug: ,
entries: ['src/main.ts'],
cache: {3},

packageCache: {}
}).plugin(tsify));

gulp.task("copy-html", function () {
return gulp.src(paths.pages)
.pipe(gulp.dest("dist"));
1)

function bundle() {
return watchedBrowserify
.bundle()
.pipe(source( 'bundle.js"))
.pipe(gulp.dest("dist"));

gulp.task("default", ["copy-html"], bundle);
watchedBrowserify.on("update", bundle);
watchedBrowserify.on("log", gutil.log);

EH WA AL T BB EN — TR -

1. ¥ browserify %#|&L & watchify 89 L > FEHR A REGLER o
2. A watchedBrowserify.on("update", bundle); ° #XTypeScript#F
X % i Browserify 2 #4T bundle 4k o



3. A watchedBrowserify.on("log", gutil.log); ¥ B &4TFPR|iEH & o

(1) Fe (2 —Ae Eok A RA1#H browserify A E default £% o KB4 K
AL F o B A WatchifyF=Gulp#R £ A € o (3)& T by » {282 TR Rk #
RAR o

WA BARIAT qulp » BB FHHRFETRE o XAKXTE main.ts T
¥ showHello #REGHIRA o R&F B XML

proj$ gulp

[10:34:20] Using gulpfile ~/src/proj/gulpfile.js
[10:34:20] Starting 'copy-html'...

[10:34:20] Finished 'copy-html' after 26 ms
[10:34:20] Starting 'default'...

[10:34:21] 2824 bytes written (0.13 seconds)
[10:34:21] Finished 'default' after 1.36 s
[10:35:22] 2261 bytes written (0.02 seconds)
[10:35:24] 2808 bytes written (0.05 seconds)

Uglify

B e & Uglify o B A Uglify £ AT RA RGN > BT A &RATE 3% F vinyl-bufferfe
gulp-sourcemaps k X #Fsourcemaps °

npm install --save-dev gulp-uglify vinyl-buffer gulp-sourcemaps

152 gulpfile L 4= T :



var gulp = ("gulp");

var browserify ("browserify");

var source = ('vinyl-source-stream');
var tsify = ("tsify");
var uglify = ('qgulp-uglify');

var sourcemaps ('gulp-sourcemaps');
var buffer = ('vinyl-buffer');
var paths = {

pages: ['src/*.html']

}:

gulp.task("copy-html", function () {
return gulp.src(paths.pages)
.pipe(gulp.dest("dist"));
1)

gulp.task("default", ["copy-html"], function () {
return browserify({
basedir: '.',
debug: ,
entries: ['src/main.ts'],
cache: {},
packageCache: {}
1)
.plugin(tsify)
.bundle()
.pipe(source('bundle.js"))
.pipe(buffer())
.pipe(sourcemaps.init({loadMaps: 1))
-pipe(uglify())
.pipe(sourcemaps.write('./"))
.pipe(gulp.dest("dist"));
3);

% uglify RAMBAT A T— buffer ## sourcemaps #9718 F & f T #%&
sourcemaps T A TAE o X 21 1k &A1 A48 A £ 5k 69 sourcemap X 0 f R T
Z_AT 89 A 4k B9sourcemaps © MRILAE T AMAT gulp kA& ZE bundle.js £EHE
% 7 :



gulp
cat dist/bundle.js

Babel

# %% % Babelify7nES20154) Babel il & 42 & o #=Uglify—# » Babelify# 2 % # &,
2 o A/ b &AL F Zvinyl-bufferfegulp-sourcemaps ° EKik 1 5L T Babelify R &4 32
FREEH js * .es ° .esb A7 .jsx BINHF BB FZARM ts ¥ EL
%] Babelifyit 7 °

npm install --save-dev babelify babel-preset-es2015 vinyl-buffer gt
q B ol

1% A gulpfile L 4= T :



var gulp = ('gulp');

var browserify ('browserify');
var source = ('vinyl-source-stream');

var tsify = ('tsify');

var sourcemaps ('gulp-sourcemaps');
var buffer = ('vinyl-buffer');
var paths = {

pages: ['src/*.html']

+:

gulp.task('copyHtml', function () {
return gulp.src(paths.pages)
.pipe(gulp.dest('dist'));
1)

gulp.task('default', ['copyHtml'], function () {
return browserify({
basedir: '.',
debug: ,
entries: ['src/main.ts'],
cache: {3},
packageCache: {}
1)
.plugin(tsify)
.transform( 'babelify', {
presets: ['es2015'],
extensions: ['.ts']
1)
.bundle()
.pipe(source('bundle.js"))
.pipe(buffer())
.pipe(sourcemaps.init({loadMaps: 1))
.pipe(sourcemaps.write('./"))
.pipe(gulp.dest('dist"));
1)

# A% %1% B TypeScript B 4= #ES2015 > Babel# /& 4 MTypeScript A s 49ES2015
KL P 4 R ES5 » 2 tsconfig.json :



"files": [
"src/main.ts"

1,

"compilerOptions": {
"noImplicitAny": true,
"target": "es2015"

2t F A — B 69K AG k% Babel 89 ESS54T i 2 1% F= TypeScript 8 4 & A48 L



AR LA CINE Mk
APk b F 45 d 2% 05 AR e 4T 4 &-4% Al TypeScriptA=Knockout js ©

X EERAVBRAR & 42 24 FNode. jsFnpm

FHIEITAE

Bh RMNFHE—ABZ o HRHGLA proj > FARTRT AR AT E R L
.r}’% o

mkdir proj
cd proj

BTk KM THARARZINTA

proj/
= src/
— built/

TypeScript/f % 7% £ src B kT » % dTypeScript/hmiF & hikE o & R 69 T3
£ built BEZ -

TaeRE Xk :

mkdir src
mkdir built

w4 AL
A I E AT F 524 Anpm &L o

npm init


http://knockoutjs.com/
https://nodejs.org/
https://www.npmjs.com/

REFIN—FFRT o BT AR RSEEREAT LMERN KINE o ART AR B 3
4 %8 package.json XHFEH A ®EE o

% R A AR
B R TypeScriptL & & 2K o

npm install -g typescript

A2 2K BKnockoutdy 7 BA LA » E Rl T XA E 89 454 TypeScriptft A o

npm install --save @types/knockout

R BLIZ AT B AR

A F EKnockout#RequiredS ° RequireJSAE—AE » € T WAk B £ BT F
W Ho o HAR IR o

A VAT JUAR R BT 5\ -

1. F 3T & HF 4 el -
2. Wi EBoweriX A8 &5 T &L ©1 -
3. AARSEM% (CDN) kB L RmA A4 -

EAVER % —Fp 7 ik » BB E—& s {2 2Knockout®y & 7 LAE LA ¥ & 4o o7 1% ]
CDN » £ % 1§RequireJS—# 89 4X 5 & 7T vAf£ cdnjs L & 4, o

Tk &A1 AR E FTAZE externals Bk o

mkdir externals

KRG T #Knockoutde T #iRequireJSEI X ANE FE o RHITGEHBERALT L

#x/mTypeScripthe & T4


http://www.requirejs.org/
http://bower.io/
http://knockoutjs.com/downloads/index.html
https://cdnjs.com/
http://knockoutjs.com/downloads/index.html
http://www.requirejs.org/docs/download.html#latest

T & &A1 4838 BT A 69 TypeScript T 45 —e - 845 8 T 5 94 LM 8 # 91 T
o

KN E 2L E—A tsconfig.json XH > BATHALHF| AABiELR o £L
AZAR B X T Al — A4 LH tsconfig.json > ABEwTF

"compilerOptions": {
"outDir": "./built/",
"sourceMap": ,
"noImplicitAny": ,
"module": "amd",
"target": "esb5"

3

"files": [
"./src/require-config.ts",
"./src/hello.ts"

X E5) AT typings/index.d.ts * EETypings#H KATEIZH o IANAIHLE
Mo 6,8 PT R R E AR o

7T 4842 typings B KT8 browser.d.ts XHREFH » LLRAKRING £
2% & EBATRA o %@lmkﬁ% LHAFAREBGE s — ot AT
FIOGRR A o 38 F k¥ » AEERRIFRAEFLERZZRN A 2BB) ZIAHFI > ATA
EAT1T A Z9% browser.d.ts °

RT AL L LEHEE % %T tsconfig.json XHFEI1E &

B e X A5

T @ & A11% Al Knockout’5 — & TypeScriptX# o B4 £ src B FEZHE—
A~ hello.ts XH# e



import * as ko from "knockout";

class HelloViewModel {
language: KnockoutObservable< >
framework: KnockoutObservable< >
constructor(language: string, framework: string) {

this.language = ko.observable(language);
this.framework = ko.observable(framework);

ko.applyBindings(new HelloViewModel('"TypeScript", "Knockout"));

#HETk £ src BETAHEZ—A require-config.ts TH o

declare var : ;
.config({
paths: {
"knockout": "externals/knockout-3.4.0",
}
1)

LA LA 2% VFRequireJSITR £ 3 AKnockout » 47 rb &A1& hello.ts EAH#A)—
oo RV PTA R @4 1% ERequireJSZ G fr GAEMABZATIAE o AT
F 45 30,39 AR 3X A LA fe ke A Be B RequiredS » T A E A A% o

FEMNZFEZ—/ME Rk LT HelloviewModel ° 4 proj B F&9R LAIZ—/T
# index.html °* AZ4=T :


http://requirejs.org/docs/api.html#config

<!DOCTYPE html>

<html>
<head>
<meta charset="UTF-8" />
<title>Hello Knockout!</title>
</head>
<body>
<p>
Hello from
<strong data-bind="text: language">todo</strong>
and
<strong data-bind="text: framework">todo</strong>!
</p>
<p>Language: <input data-bind="value: language" /></p>
<p>Framework: <input data-bind="value: framework" /></p>
<script src="./externals/require.js"></script>
<script src="./built/require-config.js'"></script>
<script>
require(["built/hello"]);
</script>
</body>
</html>

Z% 0 A A Ascriptir & o B & 0 £415] ARequiredS © K& KA1 HE require-
config.js EBEAHINERIRH » XA RequireJSHAEsmE B L X EREN - &G
1% ] AV H BRI L AR require ©

S B et — e

tsc



Ml > FAREREGRE BT index.html * FTAA R GIFAT o REETAA
3 7 @ k8 7“Hello from TypeScript and Knockout!” © £ €T @ » & &4 2| &4~
AR o BHRATMAF b E LN > KA AINRALETHREERTT -



X 48 d 4 2 FR 4o 4 ¥4 TypeScriptAnReact & A webpack % & — A4 A o
Yo FARE £ — A2 H7 89 TAZ » 7T VAS 48 X B React it 5454 o

TN o RAVEEZ T Z 442 FINode jsFrnpm ©

st B &0
RN AE K HEGLA proj » ALRIT AR RIEI I BRI LT o

mkdir proj
cd proj

KN TERYEHELRMNYG A

proj/
- dist/
- src/
L— components/

TypeScript L &4 £ src L& 2 » i@ TypeScript/miE & HiF » RE 4
webpack# # » &G £ R — bundle.js XHFAE dist BET o &KA18 T XL
% 224 src/components XL o

TaReEAREY

mkdir src

cd src

mkdir components
cd ..

Webpack & # By &A1 £ 5% dist B % °

4510 T42

MNAERZA B FE RnpmE o


http://facebook.github.io/react/
http://webpack.github.io/
https://nodejs.org/
https://www.npmjs.com/

npm init

Uk a5 — 22T o ARTUE IR T M A o 5 2 » fRa T AR 5] A
M5 package.json TP EAFE o

S gr g
A K AR A
B ARARLE LR % E T Webpack °

npm install -g webpack

Webpacki& A~ T 2 =T vA G AR 69 B A ARG Fo =T 26 4% 3035 4% 848 95 s — A 3 832

89 .js XA o

A & A AeReactfReact-DOM A Z € A149 7 B U4 2] package.json XA 2K
A AR

npm install --save react react-dom @types/react @types/react-dom

1 F @types/ A4 & T KA & K M Reactf=React-DOMEG 5 A LA o 8 F 4
/f'lj:’%')\'f? "react" ﬁﬁ%éﬁﬁgqﬂé ’ %’/ﬁ\éé react éj); ?‘}‘_\ﬁ , %K%ﬁﬁﬁé{, @%‘]‘g
6,8 7T B A - PTATypeScriptit &+ & & @types/react & o fR& K ILKAT VA
o 3 TRl e F X o

FT %k AV e L BHR Hawesome-typescript-loaderfesource-map-loader ©

npm install --save-dev typescript awesome-typescript-loader source:

j E— 2

X AR H 21k TypeScriptfrwebpack £ —#2 R 4§ # T4F < awesome-typescript-
loader®T ¥A1kWebpack{% il TypeScriptfy iz £ & & X+ tsconfig.json %iF
TypeScriptX#5 ° source-map-loaderft H TypeScriptr & #9sourcemap L4 & & 7%
webpackfT it & &% B T a9sourcemaps ° X kA AR 42 TR XK R 4 A R 89 SUAR B kAT
% 42 98X TypeScript/f 25 — 4% o


https://www.npmjs.com/package/awesome-typescript-loader
https://www.npmjs.com/package/source-map-loader

E & &ML K TypeScript 4 — AN ZARB o KATZET LA npm 1link
typescript k%% #TypeScript®] — N2 N » 123X A% LA &%k o

A /mTypeScripthc & T4

A48 TypeScript T # &3] — e - X L& KA T 69 R AL Fr ok 289 B B ST o

EAEZAZE—/ tsconfig.json X CEE T WA LI R AR BHIFLIR -
fELARRB FTHELH tsconfig.json XH > KA TARE :

"compilerOptions": {
"outDir": "./dist/",
"sourceMap": ,
"noImplicitAny": ,
"module": "commonjs",
"target": "esb5",
"jsx": "react"

3

"include": [

"./src/*F/F"

RT AL LETHEE S %T tsconfig.json XHFEGIHAA o

B e X A5

T @1% FlReacts — & TypeScript# o &% » £ src/components B kT €|HE—
N2 H Hello.tsx 8LHF » KB4 T



import * as React from "react";

export interface HelloProps { compiler: string; framework: string;

export const Hello = (props: HelloProps) => <hi1>Hello from {props.c

| S— >

ERREAMTAERT LRAG AN s RANTAECER—&KEK o

import * as React from "react";

export interface HelloProps { compiler: string; framework: string;

// 'HelloProps' describes the shape of props.
// State is never set so we use the '{}' type.
export class Hello extends React.Component<HelloProps, {}> {
render () {
return <hi>Hello from {this.props.compiler} and {this.prop:

}
{ S— >

HFTkR & src TAIZE index.tsx X R4 T :

import * as React from "react";
import * as ReactDOM from "react-dom";

import { Hello } from "./components/Hello";

ReactDOM. render (
<Hello compiler="TypeScript" framework="React" />,
.getElementById("example")

);

HAMAXIE Hello LA F A index.tsx ° E&F °* AFT "react" 3 "react-
dom" ° &AL Hello.tsx #9A8xf#&42 - XAR FE o 4o F R XA >
TypeScript R £ 21X /£ node_modules X #k Z &K o


https://facebook.github.io/react/docs/reusable-components.html#stateless-functions

ENEFZ AT @RI T Hello A% o AR A F proj AlE—N4
A index.html #LHF » 42T @

<!DOCTYPE html>

<html>

<head>
<meta charset="UTF-8" />
<title>Hello React!</title>

</head>

<body>
<div id="example'"></div>
<!-- Dependencies -->
<script src="./node_modules/react/dist/react.js"></script>
<script src="./node_modules/react-dom/dist/react-dom. js'"><,
<!-- Main -->
<script src="./dist/bundle.js"></script>

</body>

</html>

I 2

1

FHEFZ— EENAI node_modules 5l A8 LA o Reactf#React-DOM&npm
BEOETRILY s XM  BRTAET@LEIIANEN » RERMNA T RiFsL A
AT o TUAMBREENHENFLECA KT » 24 ICDNLES] A o Facebook
FZCNDLERET — A7 THReactli A > RTAERZREERF T 5 N % o

@] 7 — ~webpack®z & T

£ IAERB FZTRE—A webpack.config.js T o


http://facebook.github.io/react/downloads.html#development-vs.-production-builds

TypeScript Handbook ( ¥ Uk )

module.exports = {
entry: "./src/index.tsx",
output: {
filename: "bundle.js",
path: __dirname + "/dist"

iy

// Enable sourcemaps for debugging webpack's output.
devtool: "source-map",

resolve: {
// Add '.ts' and '.tsx' as resolvable extensions.
extensions: [".ts", ".tsx", ".js", ".json"]

3
module: {
rules: [
// All files with a '.ts' or '.tsx' extension will be |
{ test: /\.tsx?$/, loader: "awesome-typescript-loader"
// All output '.js' files will have any sourcemaps re-i
{ enforce: "pre", test: /\.js$/, loader: "source-map-lc
]
3

// When importing a module whose path matches one of the follow
// assume a corresponding global variable exists and use that :
// This is important because it allows us to avoid bundling al.
// dependencies, which allows browsers to cache those librarie:
externals: {

"react": "React",

"react-dom": "ReactDOM"
3

i

4 S 2]

RETHE externals FHAATERE o BNV E# #4257 A H9React#r A 2| — A
XL RA S hpmiFet B LR N ELRBELEEA R ERTOEAHF -

React5 webpack 67



FEHELT » NAEFRAR %S LI AReacttEr » 122 R 4R T HELEA X
Bk o ARRIFSRAELLACTOLEA—NERNAATEN > 1L

42 @ jQuery R _ o el ER"E X » webpacktL AP KA Yk L:4E A
B NE oKL E - @i &KA1691%E "react": "React" ’Webpacké\ﬁ’?]‘i*@
KAt "react" 89 FAEEMHMRI React &AL EF e E o

RIT VAL L ET AR E % hef B B webpack °
B — e
PAT :

webpack

AR KRR EZIA index.html *» TREZECEZTUAAT | KTUER T @ LI T
# “Hello from TypeScript and React!”


http://webpack.github.io/docs/configuration.html

R Heik B 545 d 2R e AT 34 TypeScript5 React & &AL k& A - )G » R
3

1% A TypeScriptf»Reacté] & T4

& A TSLint# AT KD &

1& M JestAnEnzyme# AT WX » AR
1 MIRedux & #RK &

AV 24% F create-react-app TR Hrig 5 & TAIRIE -

X EARAR L £ ANode jsfrnpm o FH LR T BT Reactt) sk 4 ia o

% ¥ create-react-app

EAVZ BT VA4 R create-react-app & B 4 € #6495 /) React T2 % & — B A 269 T L f=
MR BRINS L o B A— M kB ZEReact TR G LT EM T ©

npm install -g create-react-app

>, 4
o 2 #7 TA2
TERATE A E— "B my-app 893 LA :
Ccreate-react-app my-app --scripts-version=react-scripts-ts

2

react-scripts-ts 2 — & 7|E B & » €| A 17 £ 8 create-react-app L2 & 18+ 4e
TypeScripti A i %k ©

SLBT ) TAR M 4o T AT


http://facebook.github.io/react/
https://github.com/palantir/tslint
https://facebook.github.io/jest/
http://airbnb.io/enzyme/
https://github.com/reactjs/react-redux
https://github.com/facebookincubator/create-react-app
https://nodejs.org/
https://www.npmjs.com/
https://facebook.github.io/react/docs/hello-world.html
https://www.npmjs.com/package/react-scripts-ts

my-app/

- .gitignore
- node_modules/
- public/

= src/

|

- package.json
- tsconfig.json
L tslint.json

L

tsconfig.json &4 7 L4 ZTypeScriptds & 69k o

tslint.json ®AG T & A RAEE XL E » TSLint e

package.json & TIR# » TA — LG Sigkitsr X > L Ked > AR
e B A L R B A o

public &2 T#A X RWHTMLT @XAHR o % 7T index.html X#s > £
0 ST T AR 1 o

src .4 7T TypeScripti*CSS/RAS o index.tsx & 7&H[4L A g 2 U4 o

747 LA
AT @7 BT BMMETRATAE o

npm run start

¥ 2 W4T package.json E@?}k"hﬁ@ start ¥4 FELSRBH—MRESE » B &
MRE X2 A FHR R @ o BHEXARE S 9 3baE
/& http://localhost:3000 ° J\@&)ﬂé\ﬁiﬂﬁbiﬂaﬁﬂ‘ °

CRRIF BT AT R RN PR IR R K F o

/W'J ’LJ& I ﬁi

MR AAAL T — AT A8 F )L

=)


https://github.com/palantir/tslint

npm run

A AaiEitlestr —ANEFHFAGMNRATE > CLBITHAY L
A& .test.ts = .spec.ts 89U HF o 4FILAE npm run start ¢4 ZAMEA
A 6 iR Jest e B S HIEAT o R B WEG1E o ARIE T VAR B Z4T npm run

start 47 npm run test ° XAAREET VAL K 69 F B # AT 0] K o

A p% A IRST B M) AR A

42 npm run start BATLARE4E » KAV RA £ R—MLILEGRAK - @
HRNBLR P —ANBATERT et kA ERT RN RAD o AR E 4 XA 6918
L7 TR B X — o (2T SR RAET £ 5 00t A o RATIe X AF 69 49 AR A AR
B IR (K mAA) o

BHATA ZIREGAE > TILEF Ted

npm run build

X oA 2 3] R 89 JSFCSS T
# > ./build/static/js ## ./build/static/css °

RS HmATIRA T Z A AT IO M ERRA > AZE T AR B AR HTZ o2 A R 40K
ABRAR K]

Sl — />

TE&RMNGEZEZ— Hello M o X ANAAEMHERIEZ—/RMNA X‘J(#T«‘J’”}é’]
2% (HMlfee™ name ) » FEA—ANTHEEHRXFTHALRE (@

it enthusiasmLevel ) °

% #AMEAHE S <Hello name="Daniel" enthusiasmLevel={3} /> > EAMAHF K
E LB Fm <div>Hello Daniel!!!</div> ° 4R %487 enthusiasmLevel °
S BRINE T — AR F o 2 enthusiasmlevel # 0 X fi /A3 — A 48

g
R °



T®*%%E—T Hello.tsx

// src/components/Hello. tsx

import * as React from 'react';

export interface Props {
name: string;
enthusiasmLevel?: number;

function Hello({ name, enthusiasmLevel = 1 }: Props) {
if (enthusiasmLevel <= 0) {
throw new Error('You could be a little more enthusiastic. :D'),

return (
<div className="hello">
<div className="greeting">
Hello {name + getExclamationMarks(enthusiasmLevel)}
</div>
</div>

¥

export default Hello;

// helpers

function getExclamationMarks(numChars: number) {
return Array(numChars + 1).join('!");

}
J =

EBERMNEXLT —NMEA Props » EHE T RMNAHEZHEGEME © name &b
FOOEA string £A > Fl& enthusiasmLevel £ Ti#&&JHA number £H
(ARTABE L FEdmM 2 AT ThAE) -



MR ZET —MNERE9HEX A4 (Stateless Functional Components »
SFC) Hello ° EAR%k# > Hello £—/ &%k » HM—A Props %378
€ e 4R Props EEZEZAXE enthusiasmLevel ° FKIAMEH 1 -

1% A % # ZReact P & L ABEg it 77 AZ— o o RRERIE > LT AABT LY
7 AESL

class Hello extends React.Component<Props, object> {

render() {
const { name, enthusiasmLevel = 1 } = this.props;

if (enthusiasmLevel <= 0) {
throw new Error('You could be a little more enthusiastic. :D

}
return (
<div className="hello">
<div className='"greeting">
Hello {name + getExclamationMarks(enthusiasmLevel)}
</div>
</div>
)
}

¥

1

I 2

B &AL LA LR K AR AR o AR R K6y XBRA AL o 2AEZIAMTE
ENATEZZERS -FF£ L £ React.Component<Props, object> &HA1dEiK
AIEAT object ° HALASFCEME o L AEMETEA é@LiﬂUléﬂﬁé@ﬁ
1 ERIEAERAAERAIFREZLRES - BN ARG AL » BI1EFA
5 ) A defT 38 i Redux 42 A 3 3L £ 38 R K 69 o

MAERMNCLEREIFT AH » L RAIF@EFF index.tsx ° I8 <App /> Hik
M <Hello ... /> °

B ARRAE TR EAE

import Hello from './components/Hello.tsx';


https://facebook.github.io/react/docs/components-and-props.html#functional-and-class-components
https://facebook.github.io/react/docs/state-and-lifecycle.html

B render A :

ReactDOM. render (
<Hello name="TypeScript" enthusiasmLevel={10} />,
.getElementById( 'root') as HTMLElement

);

it 5

T AH—EAZ/E o sEAKE —4T document.getElementById('root') as
HTMLElement © X AME A EABZ ﬁﬂi)&,ﬂﬁﬁi%#ﬁ o UM EAKRESE
R A RR XA XA e AR o 4R IT A 3 3 A 77 A 38 F TypeScript ©
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| null ° M #31L> getElementById R E null £ R£FEHRFE id LE
By BT & o KAV getElementById &M P4y » HL&RAIZIEH as BELEF
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TypeScriptif A —f &5 (1 ) GRNEXR > SN @ Rk X 2H
% null #= undefined ° FTAKATLTIAEF
A document.getElementById('root')! {2 X EZERAEFE R FHEL o
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A RNV R E N —AAE R RRE S o HREE Hello AHHEX » &M
TR XA —NCSSIH src/components/Hello.css ©



.hello {
text-align: center;
margin: ;
font-size: ;
font-family: 'Segoe UI', Tahoma, Geneva, Verdana, sans-serif

.hello button {

margin-left: ;
margin-right: ;
font-size: ;
min-width: ;

create-react-app &4 8 L E (Webpackfr —%hw# 5 ) AFEINFAHEXER
o BRAMER A GEIE » FTH S .css XHEBBFHER— N E T
# o HEiE src/components/Hello.tsx ° HEAEF BRIt T FAEEG o

import './Hello.css';

1¢ MlJestsr 5 MR,

K412 Hello AHA — Bk o ERM A TR —T :

o Y5 <Hello name="Daniel" enthusiasmLevel={3} /> B} » 44
AR IE F2 m%, <div>Hello Daniel!!!</div> e
o #* KI8T enthusiasmLevel °* AN EKINE T— MR T

e #* enthusiasmLevel # 0 X N4A > R —/1~41% o
HAVE4A R FR A AN T —®iTH o
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http://airbnb.io/enzyme/

npm install -D enzyme @types/enzyme react-addons-test-utils

EERMNENZET enzyme 2 @types/enzyme ° enzyme SLIFEL 2T 5%
FRiz 4769 JavaScriptf & » &1 @types/enzyme M &4 T EFALH ( .d.ts X
) 88, » V& TypeScriptft 9% T %412 AEnzyme o RTAE XL TR E %

%F @types &LE91Z & o

HA13ZEZZE react-addons-test-utils ° CAMEA enzyme AT EBREY
g, o

RARNCE R EL TEnzyme » TEFE%HE MK | Lol E -
# src/components/Hello.test.tsx * 5&A18 Hello.tsx XAz —i#e o


https://www.typescriptlang.org/docs/handbook/declaration-files/consumption.html

// src/components/Hello.test.tsx

import * as React from 'react';
import * as enzyme from 'enzyme';
import Hello from './Hello';

it('renders the correct text when no enthusiasm level is given', (.
const hello = enzyme.shallow(<Hello name='Daniel' />);
expect(hello.find(".greeting").text()).toEqual('Hello Daniel!")

+);

it('renders the correct text with an explicit enthusiasm of 1', ()
const hello = enzyme.shallow(<Hello name='Daniel' enthusiasmLeve.
expect(hello.find(".greeting").text()).toEqual('Hello Daniel!")

});

it('renders the correct text with an explicit enthusiasm level of !
const hello = enzyme.shallow(<Hello name='Daniel' enthusiasmLeve.
expect(hello.find(".greeting").text()).toEqual('Hello Daniel!!!!

+);

it('throws when the enthusiasm level is 0', () => {
expect(() => {
enzyme.shallow(<Hello name='Daniel' enthusiasmLevel={0} />);
}).toThrow();

1)

it('throws when the enthusiasm level is negative', () => {
expect(() => {
enzyme.shallow(<Hello name='Daniel' enthusiasmLevel={-1} />);
}).toThrow();

1)
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state & Lt
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AEAEE o
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MobX#& 81 T Z#x Nem i AL X, » stateh LK £ T THL £ 2 » 38 i propstt
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BRAHEHLEE o 1EReduxiE AMF R 2 HLERBHARL » K0 2 E A o7
1# FIRedux ; 2R LEBHRRAEHN K TR —T o

Gy AR o ARBAZN KT XA E—TRedux °

1% & actions

RA S mA Lestatee A T 9 01E » R4 & E L FwRedux © RN FH—A
action®I kR » CHFAREKAE o ETUAE—NE & RAUI LG — 442 o

A3 BAVIEIE ho B A de4a %42 4] Hello 4A4FA9 B4R 7] o

2% Redux

Z% redux #7 react-redux VAR EA189 XA LA R o


http://redux.js.org
https://mobx.js.org/
http://redux.js.org/

npm install -S redux react-redux @types/react-redux

REEMNAEERZRE @types/redux ° B HReduxT 28 # T & U4
(.d.ts X#) -

T SUR R B R A

£ E &7 L Reduxtk 4 #statetI 4649 o 41 src/types/index.tsx XH > €
AT ERBGE L KRNEENEF AT o

// src/types/index.tsx
export interface StoreState {

languageName: ;
enthusiasmLevel: ;

X E &AL languageName & =& A& A 69442 EZ (B4 » TypeScript #
JavaScript) ° enthusiasmLevel £ %) o £ 5 KN H—ANE S 9ETIZ - 30
£ G it 2 4 state SpropsH A T o
Z~Jeactions
T @& XA G Beh 694 B EA > src/constants/index.tsx ©

// src/constants/index. tsx

export const INCREMENT_ENTHUSIASM = 'INCREMENT_ENTHUSIASM';

export type INCREMENT_ENTHUSIASM = typeof INCREMENT_ENTHUSIASM;

export const DECREMENT_ENTHUSIASM = 'DECREMENT_ENTHUSIASM';
export type DECREMENT_ENTHUSIASM = typeof DECREMENT_ENTHUSIASM;



X ZH const /| type MAAF KA AL 57 1942 & #6977 4% A TypeScriptty F
Her@me iAo
HET % » &40 —actions A & &) 2 X Eactions 89 &

# » src/actions/index.tsx ©

import * as constants from '../constants'

export interface IncrementEnthusiasm {
type: constants.INCREMENT_ENTHUSIASM,

export interface DecrementEnthusiasm {
type: constants.DECREMENT_ENTHUSIASM,

export type EnthusiasmAction = IncrementEnthusiasm | DecrementEntht

export function incrementEnthusiasm(): IncrementEnthusiasm {
return {
type: constants.INCREMENT_ENTHUSIASM

export function decrementEnthusiasm(): DecrementEnthusiasm {
return {
type: constants.DECREMENT_ENTHUSIASM

}
J E— 2

EMNQIZETAANEAE > N R T BEERRTEEGTY - ENZELT MK
A ( EnthusiasmAction ) ° Bk TP action L T VA fa R ik V69 o )5 »
KM Z LT AA R ke # £ Fr89actions °

LA —FW A EERR » R T LA Efdredux-actions#) & o

AsFereducer


https://www.npmjs.com/package/redux-actions

A RAVT A4 B % —reducer T | Reducers#& &3k » €41 % 5 4 & F state
B NAE Z = A T s {2 g HZASNER o A& —Moh KL o

# A8 reduceri$ 4 src/reducers/index.tsx XHFE o &8 RER RIEG do
A BAE B A ot o Y BRAR M B BB B AZ R A B KR T AT
1o

// src/reducers/index.tsx

import { EnthusiasmAction } from '../actions';
import { StoreState } from '../types/index';
import { INCREMENT_ENTHUSIASM, DECREMENT_ENTHUSIASM } from '../con:

export function enthusiasm(
switch (action.type) {
case INCREMENT_ENTHUSIASM:

return { ...state, enthusiasmLevel: state.enthusiasmLevel +
case DECREMENT_ENTHUSIASM:
return { ...state, enthusiasmLevel: .max (1, state.enthus:
}
return state;
3
q E— o]

ERERMEA T ZEA (.. state ) ° ZH#% enthusiasmLevel B » €T XA
AMRE#ATEFEN o & enthusiasmLevel B REZT 9 X426 » ZTheth
HagRABE o

AR 7T fe 18 Z streducer B — 20X o F HreducersZ4h H3k » 17T LB AL &8
FIE o 4hatE AN 0 T AN Rreducers A A AT EIIR A o T AE B4R Jestd
toEqual 7 % o

=328 =

f24¢ FIReduxit » BA1F F R BAHFE R o AHAHIEL XL » EIT/EE RN
Bo REBMABETOEAHREIAERHIE » AUAL TGRS o RTIAERDH
128 %X TRAMAN MY : Dan Abramov s 89 & I 2 ) % %5 A 4F o


https://en.wikipedia.org/wiki/Pure_function
https://facebook.github.io/jest/docs/expect.html#toequalvalue
https://medium.com/@dan_abramov/smart-and-dumb-components-7ca2f9a7c7d0

A ZAVE P src/components/Hello.tsx * b€ T MEHKRE o KAV A &
AT EE B LR Props * BA19 %12 onIncrement #7 onDecrement

export interface Props {

name: ;

enthusiasmLevel?: ;
onIncrement?: () => ’
onDecrement?: () => ’

Rig X ARANCRIG LB AANFIem L > il mB KNG AFE o

function Hello({ name, enthusiasmLevel = 1, onIncrement, onDecremer
if (enthusiasmLevel <= 0) {
throw new Error('You could be a little more enthusiastic. :D'),

}
return (
<div className="hello">
<div className="greeting">
Hello {name + getExclamationMarks(enthusiasmLevel)}
</div>
<div>
<button onClick={onDecrement}>-</button>
<button onClick={onIncrement}>+</button>
</div>
</div>
);
b
«1 B o]

BEHALT » A1 1%% onIncrement #2 onDecrement B —M|4X » €124
&8 094tk B R o R—RUMEZEBEMRGE]] o

WA BN EAHFEHRTT > TARERLE—ANERZLET o 1E R K EZE -
# src/containers/Hello.tsx °* ZFETIERTHF B °



import Hello from '../components/Hello';

import * as actions from '../actions/';

import { StoreState } from '../types/index';
import { connect, Dispatch } from 'react-redux';

A KA B L 466 Hello “AtFFereact- reduxéﬁ connect %%k o connect
LG & A18 Hello AMFHE#HMR—ANE S » I AT AA R

e mapStateToProps 1§ % Alstore T &9 8B AR89 A0k & L0 N4E# 3| 4
£ o

e mapDispatchToProps #|# dispatch &%k > &]# ©#propsi§actionsit #|
store °

=HE—T > 3iﬂ1ﬁ5%?Fﬂ’7‘>ﬂﬁ/\£%'i : languageName #* enthusiasmLevel °
#4189 Hello M > A 2433 —A name #2—4 enthusiasmLevel -°
mapStateToProps & ikstoreff |48 & 69432 » 4o R F B 093535 41 21 4 4F 89 props
WEE o TEIERNBLEETSE

export function mapStateToProps(
return {
enthusiasmLevel,
name: languageName,

}
{ S— o

2% mapStateToProps RAIE T Hello AHF RGO AMNEEFHAAN o &K1k
HBEZ4%E AN onIncrement ## onDecrement ®E &% © mapDispatchToProps =&
— N CFBEAN—ANREE R o AR H LT A K actionstE Astore k Ak
B EFH > ARMNT AR EZE— =K > 1o EFEZGez AR BAE R -



export function mapDispatchToProps(
return {
onIncrement: () => dispatch(actions.incrementEnthusiasm()),
onDecrement: () => dispatch(actions.decrementEnthusiasm()),

}
| S 2

w5 > EATTLEA connect T ° connect & %o
J mapStateToProps #7 mapDispatchToProps °* RJGRE H—KEk » KA1H
R EERINGAMF o RLGERALATT @GR E LY ¢

export default connect(mapStateToProps, mapDispatchToProps)(Hello),
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// src/containers/Hello. tsx

import Hello from '../components/Hello';

import * as actions from '../actions/';

import { StoreState } from '../types/index';
import { connect, Dispatch } from 'react-redux';

export function mapStateToProps(
return {
enthusiasmLevel,
name: languageName,

export function mapDispatchToProps(
return {
onIncrement: () => dispatch(actions.incrementEnthusiasm()),
onDecrement: () => dispatch(actions.decrementEnthusiasm()),

export default connect(mapStateToProps, mapDispatchToProps)(Hello),

{ S >

¢| #Z store

1L EATD 2] src/index.tsx ° T A EGED —A » KM EFEUE—NFM
K A Hstore 0 3R RATPTH #reducers k% B & o

import { createStore } from 'redux';
import { enthusiasm } from './reducers/index';
import { StoreState } from './types/index';

const store = createStore<StoreState>(enthusiasm, {
enthusiasmLevel: 1,
languageName: 'TypeScript',

1)



store T A8.E4efRAAARKE » €2 ERAT R A A AWK E M Sstore ©

BTk &A01K%EHA . /src/containers/Hello % &

o

./src/components/Hello ° AJG1% Mreact-redux®) Provider Fpropss &
BEBARK o RNKEIFAEM :

import Hello from './containers/Hello';

import { Provider } from 'react-redux';

¥ store YA Provider 1B R4EAN :

ReactDOM. render (

<Provider store={store}>
<Hello />

</Provider>,

document.getElementById('root') as HTMLElement
);

% ° Hello =A% ZpropsT *» AAKMMEA T connect Fi%H &
89 Hello “AtF&ypropsi&fic T & M 69K A

iR

LEAKR

4w R AR & Hcreate-react-appiE — 2 B T L% E TAFH B » AR 24830 7T L35 R AE A

o AR AR E ZEE o tbde o RER e — ~WebpackdE 4 o AR T AF] H create-
react-app#® £ 89 “eject” 2 A ©

BAT
npm run eject

BAERTAT |

REEZE > £ EfTeject il KAFR G IR GRAG o 1R F A

L4 ejectdr 4 > B BLIR B4R
VE R K AN 8 B JEAR I — AN 158

ZfTejectAT 9% Lk B T42 o



T—%
create-react-app# A & % RAE6GhbE o €189 K % FHR 2 KAV A2 & A%,
#) README.md L @A CF » ATATAR £ —TF o

o RIRBE I E S % TRedux® g » IRT VAR E 758 A &F A o R
9 > MobX'B 7 3k & o

ho RARAE S AR Seject » 1 E BT A % % TWebpack# 4eiR o 4T L%
% React & Webpack##2 o

AR E LRIk OEBA—REBREFTET » 12823 TRedux 42 & #react-
routers& IAATE o F 2% Sreact-router-redux 3 44 o


http://redux.js.org/
https://mobx.js.org/
https://github.com/ReactTraining/react-router
https://github.com/reactjs/react-router-redux

PP 4% 3] k 89 Angular 24E R & 1% F TypeScript# & 9 o F stAngularf= TypeScript—
#eA% I 3EF A £ 7 1% o AngularBl A4 £ U% 2 e TypeScriptifl 4 —F A K&, o

BRI AR E ST A ANgular 275 B (SAngular 2% SR B & & Bl & 69
4 &-1% Fl Angularfe TypeScriptt) 5% A% o AR E& A kit L5454 » AR

‘o ‘e

¥ % 3] v, |


https://angular.io
https://angular.cn
https://angular.io/docs/ts/latest/quickstart.html

TypeScript ~ £ H &£ T A%+ o ©MJavaScriptd & & %t XK € # 7 89 JavaScriptf
% o 4 JavaScriptX L i # R TypeScript & 2k #H R AEF o FT RXBEHARKK
RE LM o 514 5 B TypeScriptZ 77 » RAVBRR L ERMT 24 5 AF 4 2
R o

o BARITE B4 4% — MReact TA2 ¢ B AR & Mz Reactit 4545 & o

X8 H K

4o R AR £ B ShJavaScript » R KR AL B #3547 X e JavaScript TH » A
AT src » lib X dist BZREZ > €T RIEBAAEEST o

% 4wt > AR 2 AR B 89 4hJavaScript A A TypeScriptdy fr A » AR I 22476958
TypeScriptég s it o ZMJISEITSH EH IR T » K125 HIMA AL
TypeScript® & €11 o RETAFEEmb B % o

57T 8632 & %2t JavaScripthh — & 7 B 4 3 > thde & X 2 i Babel &R %pif o &
TAEFEAT  REZOE2H T THE ZLEH -

MAIME » RAVB RO Z2EETIHYE F4

projectRoot

— src
| |— filel.js
| L— file2.js

— built

L— tsconfig.json

do BARE src B FINEH tests LBk AL src BT AR —
A~ tsconfig.json L £ tests ZETUUH —/A o

P B e B T

TypeScripti ] tsconfig.json XHEF LR E » 44 R &40 & L Fo it
sk E o R - H L6 TR E H


https://github.com/Microsoft/TypeScript-React-Conversion-Guide#typescript-react-conversion-guide

"compilerOptions": {

"outDir": "./built",
"allowJs": ,
"target": "es5"

3

"include": [
"./src/*F/F"

1

X2 &A1 A TypeScriptit 8 T — X A &:

BT A TIRHE src BRXRTHOIH (@ include ) °

# % JavaScriptB A A (B allowds ) o

A RGP AL built BT (i outbir ) -

¥ JavaScript XD % 25 ] fK R A tb42ECMAScript 5 (i target ) °

hwn =

A R ETERA XFTE tsc » T XAE built B F T AR AR T
o built TEXHEZE src THH4R o FAEARNG A Z 8 TypeScript
CHTULHET o

TR 5.

PAAR 2T A F 3| TypeScript sk 694548 » BREH Bh RATILAZ B A TAL o 4o RAR
«*:T%f)’?ivs Code 2 \Visual StudioiX 8 %Ri% % » FetatiE AL a a2 HN L
o ARIETVABL B 4= T 69 3% 50 % H By & HKBUG :

e noImplicitReturns &R ERAERZREEZEHE o
e noFallthroughCasesInSwitch 4 F7iEfE switch KAk 269 A

A~ case Z B B84l break 1&E4] °

TypeScriptif 4 & AR AT R 5] 89 KA Fedz 2 0 AR T AR &
& allowUnreachableCode # allowUnusedLabels &k ZH o

5 T B3 AT & g


https://code.visualstudio.com
https://visualstudio.com

R ESEPTEROASA T o e AFANAI R m—RAE o HFHTH
894E B 77 kAT R 8 » RATES R TR Q0% TR T B o

Gulp

4o RARAEAE R BFZ 89 Gulp » KA1 L2 A — & % T 1% F Gulp% & TypeScriptit 5 % 1L
¥ # T A Browserify * Babelifyf=Uglifyi# 47 & s 89 302 o 15 5 X B HAE -

Webpack

Webpack & s 3E % i £ o RT 11 A awesome-typescript-loader ° €Z—4
TypeScripttym# % » 24 source-map-loader Z 1R o EAT :

npm install awesome-typescript-loader source-map-loader

336 T @89 RS I B89 webpack.config.js XHE :



module.exports = {
entry: "./src/index.ts",
output: {
filename: "./dist/bundle.js",

iy

// Enable sourcemaps for debugging webpack's output.
devtool: "source-map",

resolve: {
// Add '.ts' and '.tsx' as resolvable extensions.
extensions: ["", ".webpack.js", ".web.js", ".ts", ".tsx", '

3
module: {
loaders: [
// All files with a '.ts' or '.tsx' extension will be
{ test: /\.tsx?$/, loader: "awesome-typescript-loader"
1,
preLoaders: [
// All output '.js' files will have any sourcemaps re-i
{ test: /\.js$/, loader: "source-map-loader" }
]
3
// Other options...
s
] — o]

F2FMZ > awesome-typescript-loader oM AR ECLAFE s X mERSE
ZATIBAT o

X 5 5 —AMNTypeScripttyWebpackde # & ts-loader£ —# 69 o T A L T T f# &
A XA g E A o

& 7T VA f£ Reactf» Webpack 1 #2 2 3 2| 1# Al Webpack 84| F -

4 # 3] TypeScript T 1


https://github.com/TypeStrong/ts-loader
https://github.com/s-panferov/awesome-typescript-loader#differences-between-ts-loader

3| B AT Ak » R AT T 1% A TypeScript L9 24 o F—F » 4§ .js XHE
WA ts XM o WRREA TISX s MEWPLEH . tsx X o

H—F A7 KE TR CE R HIE — A A I JavaScriptss # & T TypeScript!

BRT o ARTHREALTHEREZHIL o 4o RARE X TypeScriptd) 44 5 (K&
1T tsc --pretty ) ZATFA TN » RTHRAFEINA LT EA LB ER
% o AR Lde el & e Microsoft Word £ & 3] 89 4z @08 IR & — 4 - 125%
TypeScript?s & & % #4789 KA » 3h4F teWord & A& A AR AT P AR 89 STAS — 4% o

Yo R AR R RZ AT A KEAET > RT AL ECTA =B R > RIELELEH
1% 689 BF 1% > TypeScripti& &4 % ¥ sJavaScript » & 7T ¥A4& F] noEmitOnError i%
Moo NEAE L LKW > TypeScriptE A —MEEK =B 2 F & » RT U4
PR B R ARG E o

Lo RARTHRIAL I ZT 69 5 = #0918 B » ke A el (&4 8 7 Ek
) o tbude s 4o RAR B ML TypeScript¥§ & A A A48 & 69 X A B 2K i b7

A any R o TIAEMSEA LA B A noImplicitAny o R AL TLAFRA
HEFH LR IKEREREIIE X -

IR IR
HAVREIE » BFBAH - ERRBHLAHBREL - EROERMNBE—HE

FEATIF R Ao AT o A 3 AR HOE 69BUG » 127 BY 501 £ 4 75 TypeScript
REMEGZH 2 -

AR G A

wART LK E — XL cannot find name 'require'. #¢ Cannot find
name 'define'. #944i% o BRI XA FILBLAMRAEL ALK o RRFRER
TypeScript €1 Z % /289 :

declare function ( ) ;

Py



declare function ( ): ;

TIF A 8 FoAF R 3 18 R @ 2R TypeScriptd § A8 ik o

H % 0 R %1% A TypeScriptty module Azit kB Al — A3k 24 o T A 69 R

H commonjs ° amd ° system ®and umd °

4o E AR 2 45 & T @8 Node/CommonJSHXAL :

var foo = ("foo");

foo.doStuff();

X4 T @8 RequireJS/IAMD XA :

define(["foo"], function( ) {
foo.doStuff();

1)

AR A 5T YA B AT & 69 TypeScript g :

import foo = ("foo");

foo.doStuff();

R B LA
S R AR 48 4% 3% B TypeScript F A » 7T 46438 2] cannot find module

'foo'. AR o FIAABARA P AL RMAMRGRDE o FiZYLIFEF
% o 4 RTypeScriptik 218 £ & A lodash & > ARMRA F XA

npm install -S @types/lodash



o RARZ A AL commonjs #RIRAZIRILIR » AR A% E I moduleResolution i

X E A node °

Z )G R ERTAZE AN lodash T @ FEESRGHAH A AP AL o

WA 3k 3

W kUE o AR S R R B 3] exports = module.exports ©
TypeScript A H R4 Al %69 5 BB & o tode » RE S BT @9 H%K :

.exports.feedPets = function( ) {
}
AR 2ART VLT -
export function ( ) {
}

AHBREREETEIFHMNE o XA-AFILBREX > XSGR T 4T 2 Bpif F a4

var express = ("express'");
var app = express();

Z AT AR EAE G

function () {

.exports = foo;

£ TypeScriptZ » R TAE A export = ER#H% o



function () {

}

export = foo;

SEE DAL L

AR ZNMRERARN—NEAZL S RIF ARG R - @F > TA—IBUG
B X BELT » RTAERA—4E A arguments N EZGREM T ERLE LA

X &
function () {
if ( .length == && ! .isArray( [11)) {
var f = [0];
var arr = [1];
}
}

.log(x) 1}, [1, 2, 3, 4]1);

myCoolFunction(function(x) {
-log(x) }, 1, 2, 3, 4);

myCoolFunction(function(x) {

BAPE T » &01F 24| A TypeScript 8 & % & #, 5k & 75 8 A
# myCoolFunction HZX &AM 7 X

(Xx: number) => void,

function myCoolFunction(f:
(X: number) => void,

function myCoolFunction(f:
function myCoolFunction() {
if (arguments.length ==
var f = arguments[0];

var arr = arguments[1];

/7 .

2 && 'Array.isArray(arguments[1])) {

nums: number[]): v«
...nums: number[])



A4 myCoolFunction H# AT ANEREL o H—N

% myCoolFunction HFAGHFHEK— MR (BXHEK—1 number %5k) Fn—
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( ...nums ) REATIBENEECHASFLMA number £A o
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var options = {};
options.color = "red";
options.volume = ;

TypeScript&4® =48 T 484 color #= volumn MAE » B4 &£ ATHE T options 49
EUH {3 AFAFAEMEN - wREBEATRNZFEOZOHIEREZ 4

%
let options = {

color: '"red",
volume:

i
fRIZETVAE L options B RS A XA TN EFEE L o

interface Options { color: ; volume: }

let options = {} as Options;
options.color = "red";
options.volume = ;

A#H 0 MR AK options HEE AR any RA » EERFH L L EZRERS
i o
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Yo RIFE LR TAER object o {} R ZEHE {3 o BELCINEAR—H {2
ABEAAZE EXH {3 £—RRBGHILEZ object &L o
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TypeScriptiz 7 — 46 & %f%iﬁ%?? VABR B ATARGGAL S o BARIERAG S0 A
T TypeScriptis » 47T xAjg M i i &k H B IR RIT H R 2 A -

A A RN H any

12 BB LT TypeScript& ik 7% & 3k S5 69 £ A o AR X TypeScript& & A any £ A
KA o XA KRG KA LT - 221EH any FRAEKRET RBRARE » 5
B TRE TR X F o IRTMEA noImplicitAny %R » ik TypeScriptir it &
B A XA LM T » FFEE — 4R o

F A8 null 5 undefined % %&

3Kk » TypeScriptd® null #= undefined LB THEATER o XshALH 2 B4
A number EXAEGMET VLA null #= undefined ° B 4 7z JavaScriptf=
TypeScriptZ > null # undefined 4% 4 % EHBUGH = 4 » BT, TypeScript &
%7 strictNullChecks bk # Bh KA F 2 LAy SLEG 21K, o

% B M T strictNullChecks * null #» undefined #/F 7T E€flAT&EAME
A null #= undefined ° HAEATIET G444 null ° RTMERIBEASEA o b
Yo XAATAEA number 2 null  RFTAEAEEGEAA number | null o



B% A —MMETypeScriptih 4 T4 A null X undefined * 2EREFHE IR
B RTAER | BR o

declare var foo: [1 | ;

foo.length; // error - 'foo' is possibly 'null'

foo!.length; // okay - 'foo!' just has type 'string[]'

F 450 B4 strictNullChecks @ ROGIRMALE B4 5 Ho B
Rl strictNullChecks -°

this XA Z& X4 any

LR LA IAER this REFEH » CLKIARMF any £H o tbde s BILEAH —
A point £ FEHEMNERIe— R A Tk

class Point {
constructor(public x, public y) {}
getDistance(p: Point) {
let dx = p.x - this.x;
let dy = p.y - this.y;
return .sqrt(dx ** + dy ** 2);

b
//

// Reopen the interface.

interface Point {
distanceFromOrigin(point: Point): ;

¥

Point.prototype.distanceFromOrigin = function( ) {
return this.getDistance({ x: 0, y: 0});



4

Lk~ AT KA LR 69451% - R EBANV45ZMBFE T getDistance F F 44
3| —AM4%4% o SEH L > TypeScriptA noImplicitThis #%*f o ZRET & »
TypeScript& = £ —AMNEix S & A A 2 £ A (RAd XAHER) 9 this AL
REf o MRty EAEHEORIFL EEAETT XA this 54k

Point.prototype.distanceFromOrigin = function(this
return this.getDistance({ x: 0, y: 0});
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TypeScript 2.4

A FAKE R

A8 import R XZ—ANF4FHE > € B TECMASCcriptty —3t 9 » A F R P £
A2 5 0 AEAT AL B 3 3k R L AR 3R o

RERERTAR B RER B L CEEFE o« flde T@HEXAN async R > B
RAEFEGNELS FATRLE :

async function ( ): <
const zipUtil = await import('./utils/create-zip-file');
const zipContents = await zipUtil.getContentAsBlob(files);
return new File(zipContents, name);
}
«1 E— o]

7 %bundlers T A 4 L HRBIZE import REX A #3524 E > HLTIAE
Fedg Al X A-#ad e B AR B AR 1L E Y esnext o

> )k w
FAT BAE
TypeScript 2432 X HFKFERR R ZLEFHIMES o

enum Colors {
Red = "RED",
Green = "GREEN",
Blue = "BLUE",

FRIEBNEAFIFPHERN R GBI B R R GEF o #E1EH R
f&1% f Colors["RED"] kAF%| "Red" °

¥ 2% 64 52 A A



TypeScript 2.4 B 4t A 2 B BT 7 RGN T —HRBGHT o

R KA AR A T B AR

$— » TypeScripthtds He i A 9 8 BT £ A o 1 T AR ALAR 4 PR3 Ao 7 12 3 32 44
2o W THF

function arrayMap<T, U>(f: (x: T) => U): (a: T[]) => U[] {
return a => a.map(f);

const lengths: (a: string[]) => number[] = arrayMap(s => s.length),

J =

Tl AT AR LB 6 B4 T 6941

let x: Promise< > = new Promise(resolve => {
resolve(10);

+);

BT SCRA a7 £ 5 4
1 TypeScript 2.4 7] » /£ T @ 8947 £ :

let f: <T>(x: T) =>T =y = y;

y B2 EA any £H o BERERABRFAAERA > @THRFTUUER v #&
EATEN > shibde .

let f: <T>(x: T) => T =y = y() + y.foo.bar;

EA T2 B R AL A o

F£TypeScript 242 » & F L[ FARIMERF XN 5% FH y 6§ X 2
BT ARAS R A A R ag KA o



Jo RARMER y 8 RARA R AT T LI » I 2R AIEH — iR o £
MIFE o T HARE 3 (BRM) o FIAERE— /T2 A H4E -

wtis A % kAT B M A B

TypeScriptE Wi AN £ —F L XA 22 RXA— KW 5o Ak £ AR
MRBELOELSBATE AR E > T 4L I —Kbugs °

type A = <T, U>(x: T, y: U) => [T, U];
type B = <S>(x: S, y: S) => [S, S];
function f( ) {

a = b;

b = a;
3

ST 4 4 8 7 A3

TypeScript— B Z AR T (bivariant) 877 X kbia bk o BHEMARESRA » &
REXRRZI TR 2HF AR AR ZINZINERZ AL Promise ## Observable b
A AR o

TypeScript 2.4 72 2L 3 A ANER LB B 5] AT B EALH] o Bl 4o

interface Mappable<T> {
map<uU>(f: (x: T) => U): Mappable<uU>;

b

declare let a: Mappable< >

declare let b: Mappable< >
a = b;

b = a;

£ TypeScript 2.4 81 » €A R IAT o % X% map 89 XA K > TypeScripte L&)
WEABHEEANGER (Flde £ OEA) o FXBKEEAN £ XA > TypeScriptin &
SR 1) Mo 5K BRAR e A Fr g KA o



TS24Z %% map ¥R A » TypeScripta e & L ZHENAHH AT HER » o R
A TE 0 TR RN A FARIE © AT e 0942 B VAE T (contravariant) iy X # 4T

#8153 » TypeScript#L £ 7T A R L@ dgbug » X2t LA P k3L 7T g & — AN AR
PEPREY o A2 IR E A Bh Y o
535 K% (Weak Type) K7

TypeScript 245 AT “35 X AWM o EMR EET TR B EAK S4F
~‘weak” o Hdw s T'&) options XA ZHHEA :

interface Options {
data?: ,
timeout?: ,
maxRetries?:

% TypeScript 2.4 24533 £ KALEY - 4o RIEAME LY B 5 5 KA 6 B R AT E
B Bt 24T B — AR o ke

function ( ) {

const opts = {
payload: "hello world!",
retryOnFail: ,

sendMessage(opts);

A A& — NI RE) » AR Ae B R dm i — AR R 7 ik

1. AT BEG LN EE A



2. BRI ImE I %% (thde [propName: string]: {} )
3. A LAWY Z (4 opts as Options )
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ES5/ES3 &9 £ i & F= ik R L4+

B A ES2016 8 K5 -
HRE

ES20159] A7 Iterator (#4%E) » CRTRET next return » YL & throw
EAFTFEGFE s BIRHRAATH D ¢

interface Iterator<T> {

next(value?: ): IteratorResult<T>;
return?(value?: ): IteratorResult<T>;
throw?(e?: ): IteratorResult<T>;

L AP S 2 TR AT A RA R > thbe B89 L E X FH Maphyst o e R —4
ﬁ%jﬁl‘" BT Iterator * %8 Symbol.iterator # % » AR A KAt &
a“a ’f&é’]”

AR B W ILEE LT —HES2015F 894148 for. .of Aot iE FAF AR AR A AR
TR R e R REL BRI Z

ES20154 5| AT "AME"» A RBEATAIAE Iterator # U yield R4EFH
Rk ARFP;EZHLERGRIEL - ARBELTUALEAITAL yield* REGHHEAT
AR ZAGRA o BB R

function* f() {
yield 1;
yield* [2, 3];
}

# %) --downlevelIteration % 1Fi#L0


http://www.ecma-international.org/ecma-262/6.0/#sec-iteration
http://www.ecma-international.org/ecma-262/6.0/#sec-generatorfunction-objects

Z AT AR B RERF AR A ES6/ES2015 A EHRA T H o sbdk» Rt AR E
WL 4 > thde for..of » wR%FHIFIKTESG/ES2015 » N A /2 Bt %%k
AR X o

TypeScript 2.3 & ES3 ﬁﬂ ESS %J %miF A AR E --downlevelIteration % Fi% M

¥ T R AR R hILEg X H o
Kﬁ --downlevelIteration % » %RiFR S RITG XU S50 BT
A 2B A ERS £ 49 [Symbol.iterator]() ik (=RA) AL Z L

Bl —MEL L mk KR

EEXFRIERAGEAR R AL Symbol.iterator X
# Symbol.iterator &93ZATEALIL I o

1% ] --downlevelIteration B ° /£ ES5/ES3 ¥ for..of &4 ~ & 4LMEH ~ 4
P8 LERIF ~ REFAA - new &k X L3 Symbol.iterator B A o f2Ep
12 %A & X Symbol.iterator @ A1 BEATEF A & AR T A Ak ) 3] 4k4n b

7+ F AR
TypeScript 2.3 Hh Tt FF R EF A RE 09 LF > BHE LB ATHTC39 2% -

AT NRE

FHEARI AT AsyncIterator ° ©F Iterator AL o IR LR H A

T AsyncIterator # next ~ return 47 throw 7 Z&9RE6EHENKLER

8 Promise ° MAALRART o LAY AsyncIterator J& 4 WAL ATHES E] &
AN FF i s o AsyncIterator B3 4T :

interface AsyncIterator<T> {

next(value?: ): Promise<IteratorResult<T>>;
return?(value?: ): Promise<IteratorResult<T>>;
throw?(e?: ): Promise<IteratorResult<T>>;

b

—AMNEIEFFFTERG S E W RA — & E AsyncIterator %
89 Symbol.asyncIterator 7 ik » WARVEA“T &K EY” o


https://github.com/tc39/proposal-async-iteration

S
\.F.

FTERIREFINTFIERE WA TURARERF > THTHLERGF T K
o AT AERBELTAET yieldr RIExTHERM R KA TRt L8

async function* g() {

yield 1;

await sleep( ),

yield* [2, 3];

yield* (async function *() {
await sleep( );
yield 4;

3)0);

P RBE—H FTAEAREARTRILEN » IREREKX » AF LR ELFEEN
Tiko MKIRBRTREAFTERS - AT ERERT —ATH

) Symbol.asyncIterator 3l M (RAER=FFEN) BFRZ—ANTHHL

k1 Promise I (BRTAARAM » LT URES2015 K EH £ ) o

for-await-of 1% 4]
wJE » ES20153] AT for..of &6k AR THART % o Fadley » FF B AREB L]
AT for..await..of B8 RHENRTHFFHARMF L o

async function f() {
for await (const x of g()) {

.1og(x);

for..await..of BHINREFT RIBXATAEAREFTH -
VE Ry

o WMHARARNAN T AT ERSE O LIFAE T BTN
A Symbol.asyncIterator iii#ﬁﬁﬁgﬁhjlﬁ§‘>4b At %
% Symbol.asyncIterator # =7 L3 » & AT & £ 69 B 67T X424


https://github.com/tc39/proposal-async-iteration

2]

A . (Symbol as any).asyncIterator = Symbol.asyncIterator ||
Symbol.for("Symbol.asyncIterator");

o WwRARAA FY AsyncIterator * EFEAE --1lib & Fhe A esnext %k
JRIL AsyncIterator 7o

o &5, W RARGYRF B AR LESSRES3 > REFEERE --
downlevelIterators % FiL ©

57 5 B R
TypeScript 2.3 3 7 2t % 812 B A L BRIN LA 69 4% o

Pl

R — N2 A HTMLElement #9% %% » AN Rt fi s 4 R —4 Div
RAT A FERHAEANTF L EGT] A o ZAMRLAZ L FE L ¢

declare function create(): Container<HTMLDivElement, HTMLDivElement
declare function create<T extends HTMLElement>(element: T): Contair
declare function create<T extends HTMLElement, U extends HTMLElemer

J — »

BHTRZBLSBANER » ENTAR T LILHA ¢

declare function create<T extends HTMLElement = HTMLDivElement, U -

J — 2

ZAR SRR R A EEA TN ¢

o HEKINEA M RAARAKINN LT o

o L RB LI RGATHRGEMSLE -

o%%xﬂﬁéﬁﬁﬁ %”k&%%midﬂﬁﬁiﬁﬁ%?°

o IHTRUEAN » FREFEHTLAEVARNER LA o RIETHEL AL

BRI A EAT BN R A o

o WwRMETHINEA » AXARH A X B E—MELZ LA » ABLAKEAKINE
AR 2 A7 42 R

o —NMHIAAXRFEOESHANERLHEONEATAARNAG LB LT ARKAKE

A o



o — NI ARBRBEO LM EREHEONERATUINAFHO R L$ » REE
BT THINER o

#FHby --strict TEHIFLNR

TypeScrlptﬁu)\é’J%‘)ﬁ’\”‘iﬁﬁ TH AT FZZINA R B AFTATRINKEA G o & RE

RAEELTF BRI ANFRG— AN EE R E g R B ERE 2 X
2 fé)’(ﬁrikTypeScriptH)iZ}f\ﬁiﬁHﬂ‘%l%%%—iﬁmi@ﬁu)\%ﬁﬁiﬁ o H T --strict %miFik
Mo RTUGRBERD BN EN s, (THREEEBHIRAY R FRIETIEEG L

R B ET S RATG4R) o

BwA o BARRI > 18

#HE) --strict RIFFZRALELT —LEURINE ’ﬂ#’l’é‘
BLeLIEE SN )

% --strict METRIELTATHAZR (Kkik

")

e --strictNullChecks
e --noImplicitAny
e --noImplicitThis

e --alwaysStrict

I Mt 0 --strict RIFLEASAHAULEI R R IFR BN ZE KN o X ERE
37T VA R A ) X B I o ke

--strict --noImplicitThis

R A B --noImplicitThis %RIFILIRAING PTA & #4e B0 o 4% A & A
7 R T VAR M 3 s B 24 5] B SR VAN BT = AR AL B3R o B 611500 0 ILAE T WAL
BARBRANGEDNZLTHREILE o

JTypeScript 2.37F45 » tsc --init £ RAIHK
ik tsconfig.json /& "compilerOptions" ¥ &4 7T "strict: true" & E °
BH—k M tsc --init SRR ERAEA B RS RAGEH LA o

# 8y --init

BT KNG --strict K& tsc --init ARFATHE o tsc --init Kk
A 89 tsconfig.json THIAE G T — LR GBIEFGF R HIFR LA,
R AEIEAR KL IREYERE R RAFIMNZ LR o KAV ZF709 40 B AL R ALH A B &9



B £ B R Kk RAFEE U6 T

--checkJs # T .js LA P 6944k

PPi®4E AT --allowds ° TypeScriptéif & Bk R &4k js XA F 69 1EAT 5 4% o
TypeScript 2.3 #4£ M --checkds &M » .js UH 89 XA 4 & 457 47T AR
&

R AL A CAd e // @ts-nocheck ERFERFRI X BT E » Rk
V&qﬂﬁﬁﬁiﬁﬁ//MSm%kﬁﬁﬂﬁéﬂﬁjsiﬁﬁ*%%&i—
-checkds %% o AT VAREHHe // @ts-ignore B4 4789 — 4737k 2
o5 1L — 4T 89 45 0%

js SR R Stk & AR 4R R A 47 £ 69 ECMAScript 451t » XAARERE ts T
HFREAHF £ js FEMAFIEA 4% o JSDocEHE T A k A 1 89 JavaScript X
RN e R AZ R 8% X T L3F69JSDoc% M 89154 » 15 &) W JSDoc £ 4% L
o

A K wmiz & o R R A & JavaScript ST AF LA o


https://github.com/Microsoft/TypeScript/wiki/JSDoc-support-in-JavaScript
https://github.com/Microsoft/TypeScript/wiki/Type-Checking-JavaScript-Files

TypeScript 2.2
XIFRAR

TypeScript 2.2 /e T 3t ECMAScript 2015 4 R4 X, (JLMDN &2 6 44 i &
JavaScript 269" 2" A TMEZ) AR AL LR EB R R EEREMERFGE
2 BE M R BB L B AL

AR A R E S BB RA— N EE A any]] #%
i’v?‘% v BEMEA M R R tde, H X A Z LA pew (...args: any[]) => X &£ —
AEBIRAN X 8RR -

/l\ extends (¥ /&)T XA AZ XA G R XX EFRAREEN. ATHR

o extends &k X A ERA A F XA LM A RS #’73\1,4’#(
o RARNMIERE (mRA)LMABRAE—MNERA any[] W EKS5%, 7+
B btk R ReriE HAF /£ super(...args) Uﬂ)ﬂ ok X A R AR o

BERAERLEAN T BHYRA x 89k KX Bas » &LHREE class C extends
Base {...} W4&fE% Base A X XM > LELER AR ILEA typeof C & T °
BT —ANREEMEABARGEIMBERREVGLFAEIMBERBPEAGL L
Pl
~E=.

LERB—ANLSTREMEJREVY I X RAVOHERPLELT » REM BRI

*=
B oWEF > mMENOERRBABRSIN X XX P LMt [PE L 0GR E
AP tbde s L LEA { new(...args: any[]) => A } & { new(s: string)
=> B } RA—IMIRRXREZEL new(s: string) => A & B °

H‘;ii

$4 VA W) 25 B — AN T


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Classes#Mix-ins
http://justinfagnani.com/2015/12/21/real-mixins-with-javascript-classes/

class Point {
constructor(public x: number, public y: number) {}

class Person {
constructor(public name: string) {}

type Constructor<T> = new(...args: [1) == T;

function Tagged<T extends Constructor<{}>>(Base: T) {
return class extends Base {
_tag: 5
constructor(...args: any[]) {
super(...args);
this._tag = "";

const TaggedPoint = Tagged(Point);

let point = new TaggedPoint (10, );
point._tag = "hello";

class Customer extends Tagged(Person) {

accountBalance: ;
b
let customer = new Customer("Joe");
customer._tag = "test";
customer.accountBalance = 0;

B KT AA e RSP IRENEJHHEEL 0BG XA R RFEN T AR

& point #v (LLEZAEXAY number 8 x Fo y BH) 8GEIK
Jm getLocation # H&IFEI) o



interface Point {
X: ;

y: ,

const WithLocation = <T extends Constructor<Point>>(Base: T) =>
class extends Base {
getLocation(): [ , 1 {
return [this.x, this.y];

object (&
TypeScriptZ A & T~ AR LA G KA > BI AR Z number | string | boolean |
symbol | null | undefined #J XA o —A378) object XA EY o

1% object EA » T IAFIFH L T LM Object.create XA EAP| o fldw :
declare function ( ): ;

create({ prop: });
create( );

create(42);
create('"string");
create( );
create( );

%+ new.target

new.target /L&MEES20155] A8 #1157k o BT new #i& HE L)1 % B
B > new.target B9MEWR R E A S mA AT o B LG 6L K5 R o R —
MR T AR new WML BFEMAR » A2 new.target BIMAM L E
A undefined °



SERGMEREZ T F R
& Object.setPrototypeOf 2 _ proto__ B ° new.target st LERAHT o

Z£NodedS VAR # Z e KPP Y%K Error R LXAEE R £4)] o

1)

class CustomError extends {
constructor(message?: string) {
super (message); // 'Error'
.setPrototypeOf(this,

breaks prototype chain here
new.target.prototype); // restc

b
1 2

1

4 RJSHKAD :

var CustomError = (function ( ) {

__extends(CustomError, _super);

function CustomError() {

var _newTarget = this.constructor;

var _this = _super.apply(this,
= _newTarget.prototype; // restore prototype cl

_this.__proto__ =
return _this;

); // 'Error' breaks j

3
return CustomError;
1 ( )
A — ol

new.targetiE Fl T4 5 T #3609 K4 > Bl 4w

function () {
if (new.target) { /* called via 'new' */ }

EA



function f() {
var _newTarget = this && this instanceof f ? this.constructor : \

if (_newTarget) { }
}

| R— >

FIFHA B R K X BIEE TS null |/

undefined
TypeScript 2.2 # T 2t &k X b T 2RO E o BRRH » X LI AMARCH
4%

o WwR + BHEFEMT—NRERET EE o FHAMNRERA T
& any X string X# o
O‘ﬁ"ﬁq\-’*’**’/’%’<<’>>7>>>,&,|é&i‘/\z‘é;@f_
TR AEAT — N RAF R AT E 8 o
o R < 0 > v <= v >= K in BHFHET-NREZETEHY o
e R instanceof &} é’Jia‘fTB’féﬂ"F%iE'T"’“’ﬁ’J o
o WR-AZBHFHF + » - > ~ 0 ++ HE -- ORELETEY -

ﬁﬂ%?‘%ﬁﬁéﬁ*’*”m null & undefined H# &2 null X undefined # I &
Ao MBERAATEE 2% ¢ 84 null & undefined BJBK& LA R &

%ii --strictNullChecks X ¥ » B4 F ML S K

T null # undefined ZHFHASEAF X FRFLL o

PR BRI AL R SRR

ARAFHERNELGEATARA [] A5 FF A2FRAFRA . F550H o
M TypeScript 2.27F % M A% 7 AR A A% A o



interface StringMap<T> {
[x: 1: T,
const map: StringMap< >

map["propl"] = 1;
map.prop2 = 2,

BREMNTEAEXNTHE R 2L0EH - AERAEAERR | F5 5 F R
B TS R R — AN Bk o

I EISXTFAE LAY REEA

TypeScript 2.23% 40 7 2t £JSXF L& B4 Ay BB F 46 L - £ 55114
A facebook/jsx#57 °

18]

function Todo(prop: { key: number, todo: string }) {
return <div>{prop.key.toString() + prop.todo}</div>;

function TodolList({ todos }: TodoListProps) {
return <div>

{...todos.map(todo => <Todo key={todo.id} todo={todo.todo}

</div>;

let x: TodoListProps;

<TodoList {...x} />

#FE7 jsx: react-native


https://github.com/facebook/jsx/issues/57

React-native#y 2 & 8 N % AT A SUHAR B A js¥ e % o BPA& % U 6L 8 JSXaE & o
#H) --jsx hIFESLAE react-native A B TP BFISXEE 2L E
—A js T EE -



TypeScript 2.1

keyof #=& LA

fe JavaScript ¥ & 12 AR AE 4 B EGAPIE A8 S £ b o 422 3] B AT A LR R A KK
FEAREAPIF I KA X A o

MANRIEB LR keyof * R R EW keyof T FANEARE T 9ENMS
o keyof T 89RMAIAAZL string 89F LA -

)

interface Person {

name: ;
age: ;
location: ;
}
type K1 = keyof Person; // "name" | "age" | "location"
type K2 = keyof Person[]; // "length" | "push" | "pop" | "concat"
type K3 = keyof { [x: ]: Person }; // string

4| o

1] 2

HzAaxt gty F5l R AR AEREY o kB L RNARKEALET

] s {2 B R EM

T
type P1 = Person["name"]; // string
type P2 = Person["name" | "age"]; // string | number
type P3 = ["charAt"]; // (pos: number) => string
type P4 = [1["push"]; // (...items: string[]) => number
type P5 = [1[0]; // string

BRAREZFRERA LB AL L CRr—ARER » ARBREB2LHEXK -



function getProperty<T, K extends keyof T>(obj: T, key: K) {
return obj[key]; // #HBTEAET[K]

function setProperty<T, K extends keyof T>(obj: T, key: K, value: °
obj[key] = value;
let x = { foo: 10, bar: "hello!" };

let foo
let bar

getProperty(x, "foo"); // number

getProperty(x, "bar'"); // string
let oops = getProperty(x, "wargarbl"); // #%ix | "wargarbl"+ %" foo'

setProperty(x, "foo", "string"); // 4% !, E£A Znumber®mIEstring

4l E— 2

e 4t R A

—ANFRHES AR XV L ENBEL LTS - BRENH —

~ Person

interface Person {
name: string;
age: number;
location: string;

Person %7 it &M KR4 LA

interface PartialPerson {
name?: string;
age?: number;
location?: string;



1€ kg4t XA > partialPerson ¥ VA B mE Person EA LT H :

type Partial<T> = {
[P in keyof T]?: T[P];
Iy

type PartialPerson = Partial<Person>;

B AN RAIME AN FOETENGESMAERN  FAFSZ LT —AEME -
CAEPython T 897 23 5 X s R BAFI AT ZAHO ALK > MALEXEFZ
A A BN o

% Partial b B R TUAERTH S A ALk ¢

// TRFEAEAR > A2HEABMEZ R R o
type Readonly<T> = {

readonly [P in keyof T]: T[P];
3

// AAF 6B L AR 0 /24452 — SPromise » @ R — ARG A
type Deferred<T> = {

[P in keyof T]: Promise<T[P]>;
i

// ATH B KR
type Proxify<T> = {

[P in keyof T]: { get(): T[P]; set(v: T[P]): }
Iy

Partial , Readonly , Record # Pick

Partial #7 Readonly ° % a[ATiL » ZIEFAH MM o T XE R A1 kf
h— 3 e IS

function assign<T>( ): void;
function freeze<T>( ): Readonly<T>;


https://docs.python.org/2/tutorial/datastructures.html#nested-list-comprehensions

At s SN LEKNEESEIREE P o

Mz aem itz A2 LA ¢ Record #2 Pick °

// AT B — 40 & MK
declare function pick<T, K extends keyof T>( ):

const nameAndAgeOnly = pick(person, '"name', "age"); // { name: sti

| S— >

/7 AT REBTGEANBMEK L% AU
function mapObject<K extends string | number, T, U>(obj: Record<k,

const names = { foo: "hello", bar: "world", baz: "bye" };
const lengths = mapObject(names, s => s.length); // { foo: number,

{ E— >

S

s o K ) So K gk
st Y R 18 FArFerestis AT
TypeScript 2.1% & T ESnextd & 12 f f Frrestiz 4 89 L4 o

KT HAY o BAXNZTAFTRGRERFEN ¢

let copy = { ...original };

RAf » BT AEF AR R o EUTTBIF > S4B EA %
B foo ® bar #= baz BTk o

let merged = { ...foo, ...bar, ...baz };
ETAE G ILH B I N i Bk,

let obj = { x: 1, y: "string" };
var newObj = {...obj, z: 3, y: 4}; // { x: number, y: number, z: ni

J — 2



https://github.com/sebmarkbage/ecmascript-rest-spread

16X A RAF R A B KA ERGZF o AR B > 5 @RI
2B &A@ 8 Bt o

’:Jﬂf%si}'/%zé A7 AR 2T 89 2F FrestiB AT 0 B A BT AR LA T AR T

let obj = { x: 1, y: 1, z: 1 };
let { z, ...obj1 } = obj;
obji; // {x: number, y: number};

AR A 7 & 4

%4 M £ TypeScript 21X AT &2 L F T 2 12£ R 48R F HES6RAES2015 ©
TypeScript 2.14% L %45 T A ZESIAESSE AT EAE A » & Fok A £ &4 A4
LI 0 AT AR R E o

E A& RNF BARKAN 82T 44 B 99ECMASCcript i &

M Promise ° X TALFE ZKI Promise HIpolyfill » 3 H 1K i B AT 8GR A ©
KMNZEFLALRE 1ib RHEFESR O 1

4= "dom", "es2015" 2 "dom", "es2015.promise", "es5" k# Rk TypeScript
#7238 Promise T Al ©

el

tsconfig.json

"compilerOptions": {
"1lib": ["dom", "es2015.promise", "es5"]

dramaticWelcome.ts


https://github.com/stefanpenner/es6-promise

function ( ) {

return new Promise< >(resolve => {
setTimeout(resolve, milliseconds);
3);
}
async function () {
.log("Hello");
for (let i = 0; i < 3; i++) {
await delay( );
log(".");
}
.log("World!");
}

dramaticwWelcome();

YaiF Ao B AT b % & EES3/ESSS F L A EAGITA o

XA E ( tslib )

TypeScriptiE A T — & 448y R EL » w2 K _extends ~JSXF 89 & FEFH
F __assign oA % R _ awaiter ©

VART R AN ikdE

1. EH—AFZ 0B E 0 AT E NGB B B4
2. %] --noEmitHelpers AIEFELK T TIERMBIE o

RAREFAFRS o KA RS LEFNAIH TS T REARFL AR T IHEP
M A=A A o TERABIE » ARRE P il /i B TR BN E o

TypeScript 2.1 A X i B EAF 4 $ R A8k — R B R A F » F H%BFESR
REFERIANEN

Bk ®E tslib



npm install tslib

KRG 2 A& --importHelpers % iEARE9 A ¢

tsc --module commonjs --importHelpers a.ts

AT @agin » £RE .js LHH &L tslib 89 F AL _ assign 48
B R A B BRAE -

export const o = { a: 1, name: "o" };
export const copy = { ...0 };

"use strict";

var tslib_1 = ("tslib");

exports.o = { a: 1, name: "o0" };

exports.copy = tslib_1.__assign({}, exports.o);

T RA F AN
TypeScript/ sk & ThefT FARIRE T 44 o XAN T 8 S A 45i% > LA P
4% Mk R A IR o

{2& s REIERTRABFIANGAA LR (2L X LBEHRTREA d.ts L
P o VARTIX A 441E 6 o A TypeScript 21714 » RER 5 T -

1% M TypeScript 2.1 » & T XA F AJavaScripti€k » m A FE LA F o e REA 5
8] (4= declare module "foo" { ... } # node_modules/@types/foo ) #
J£ o WAB AR o

stT %A E AL G £ AT --noImplicitAny %iE 45 #a 5354
ARIC A IR o

import { x } from "asdf";



X ¥ --target ES2016 , --target
ES2017 #= --target ESNext

TypeScript 2.1 X # = #7169 % F R AL --target ES2016 , --target
ES2017 #° --target ESNext °

1# Mtarget --target ES2016 448 T%iF R T ERFES201645 A 69451+ - 1t
do vx BAEAF o

Fl# » --target ES2017 15T %i%E & RIFES20174 A 6945 1%

1% async/await °

--target ESNext M|}/ sx#f89ESIT BL4F 1 I .

A any EAIEBT

VAR] » 4o RTypeScript R &8 T 26 LA » B #EF any £H o

let x;
let y = [1;
let z: ;

1% F TypeScript 2.1 » TypeScript ~ £ XX &4 any £ » &AL TG @6 RA
RAEBTEM o

R ERXET --noImplicitAny % FAEKE » F &8 HkkR -

el


https://github.com/tc39/proposals

TypeScript Handbook ( ¥ sUh& )

let x;

/7 ARAB R T AL X AR AEAT A 5 B e AT 4 o

= () => 42;
// FERMAEE > TypeScript 2.1 @& 'x'6gEXAE"' () => number' °
let y = x();

// B AECEERER S BRI — DN RFH]— DR
console.log(x + y);

/e

// B BREF '+ FREEATEE () => number # 'number' -

// TypeScripth R A R4 x " MALAR & B a9 1EAT4E o
x = "Hello world!";

// FEALECELIE X' L string' £AH |
X.toLowerCase();
A 5 7E R ARALIRAT B A A 3RIR o

B KA ERABBMEA [] OEEFRIASZE—ABRY any[] T - T2
B T @R wHE x.push(value) ~ x.unshift(value) = x[n] = value ©
APt L ERTBI KT FHEM o

TypeScript 2.1 128



function f1() {
let x = [];
X.push(5);
x[1] = "hello";
x.unshift(true);
return x; // (string | number | boolean)[]

function f2() {
let x = null;
if (cond()) {
x = [17
while (cond()) {
x.push("hello");

3
}
return x; // string[] | null
¥
% Xany 4%

RAEMEG—MEKGIFL A » B4R --noImplicitAny EATHE » R F Bl 4k J Y
BX any #i% o BN any BRASARFRLZE—NRA LD ZMRG TS

XN A AL o
T 15

function f3() {
let x = []; // #%: 3R E'x' B REHATH » BRXEA "any[]' £ o

X.push(5);
function g() {
X; /) #% D EE X BRXAA any [] TEH
¥
b
Kl I L

£ 4705 @ R AW



FHE  HFRARFMERA (o "abc" * 1 F7 true ) LAREHLEL
K A2 A A AT o M TypeScript 2.177% » @& £ 7 8 L H W 4 k44 o

T RAEfRE const T E R readonly BRI 4 F@FmiBLeg R
Ao LR MBILERH XA MY let TF >~ var T ¥~ B AR

JE readonly B EAIBR AMBEYYT RFREREY - FHEFREY RER
& string  HFF@EY EAEXAZ number , true H false WIF@mE XA

& boolean * ZTAKARFTEEY FEMTHKE -

)

const c1 ; // Type 1
cl; // Type 1
const ¢3 = "abc"; // Type "abc"

const c2

const c4 ;7 // Type true

const cb5 cond ? : "abc"; // Type 1 | "abc"

let vi1 = 1; // Type number

let v2 = c2; // Type number

let v3 = ¢c3; // Type string

let v4 = c4; // Type boolean

let vb5 = ¢5; // Type number | string

FoEgRAYETARBL L XL ZMARIEH - BIRRH > BATFERNZRE
8 const AT M FOETEUNGRAXN > var TERFY RFaoz LA
W o 12Z Y const BT EALAT@EEYEZMI » var TERMFETE

FEE R o
1)

const c1 = "hello"; // Widening type "hello"
let vi = cl1; // Type string

const c2: "hello" = "hello"; // Type "hello"
let v2 = ¢c2; // Type "hello"



P& F E Ay % R A9 R S AEAE 4 "this'

FES2015%F » M BB EE (TRt E) BRI this #MEH B
A super() SMEATIRAMZ o Eb > A LR REMHEAL super() 098 E4EF

A A this - BWERAHFFA AT L LA FIRAkATETUERA AP %5 694 i%
AR K By B LK o

T4

class Base {
X: ;
constructor() {
// RE—/ Y this” Z Mg 37t %
return {
x: 1,

}i

class Derived extends Base {
constructor() {

super();
this.x = 2;
}
}
AR
var Derived = (function ( ) {

__extends(Derived, _super);
function Derived() {

var _this = _super.call(this) || this;
_this.x =

4

return _this;

}

return Derived;

+(Base));


https://w3c.github.io/webcomponents/spec/custom/#htmlelement-constructor

KAY%ARRNE L% Error * Array ° Map FH4TAH LA T AR T o

1% 1% extending built-ins breaking change documentation °

B gk K

WE—AEH S AN EIRA s thde ES5 #7 ES2015 ° XA A ~
& commonjs #» System ° RAJUNELE %A X AMRAZIRKRT » FHLEF

% A~ tsconfig.json XAHFZRIME] o
TypeScript 2.1 X # 1%/ extends k4 RKEFE » L F :

e extends /& tsconfig.json A& #4910 &M%

(45 compileroptions ~ files ~ include #7 exclude —#&) o

extends #91E A& 2% K EH L€ tsconfig.json BAZGFHFH -

o HBAMBAAIMTHRE  REMBREELHETE

o W RBRNPIN > RATIRE X o

o YAKEELHFE files ~ include ## exclude 2 F 5 A KEE L4
E’Lé@ﬁ_ °

o L E A KB 69 BT A A8 2 B A2 6 AR 2F T a1 kR 69 B B SUAR Sk ARAT o

15

configs/base.json :

{

"compilerOptions": {
"allowJs": ,
"noImplicitAny": ,
"strictNullChecks":

}

}

configs/tests.json :


https://github.com/Microsoft/TypeScript-wiki/blob/master/Breaking-Changes.md#extending-built-ins-like-error-array-and-map-may-no-longer-work

"compilerOptions": {
"preserveConstEnums": true,
"stripComments": false,
"sourceMaps": true

I

"exclude": [
"../tests/baselines",
"../tests/scenarios"

1

"include": [
"../tests/**/*.ts"

tsconfig.json :

{
"extends": "./configs/base",
"files": [
"main.ts",
"supplemental.ts"
]
3

tsconfig.nostrictnull.json :

{
"extends": "./tsconfig",
"compilerOptions": {
"strictNullChecks": false
}
}

¥ ik 54 --alwaysStrict



1 B --alwaysStrict M AFZREAE : 1.EZBEXT BTGP AR - 2 5
— AR MBS d "use strict"; 184

Bk o B B AR R T AL XRAT o 28 T IF AL IRARAD > R A R %R iE S 4k o



TypeScript 2.0

Nullf7undefined £

TypeScriptiL £ A M N4 sk 69 £ A Nulld=Undefined, © 17146944 %51
A& null # undefined ° ARTIX A& T AL 00 5 Huap & X s KAV 44 » {2 & 3,
£ null # undefined &AM A XML ELKXTH T UAEA RB L ARAER -

AR R A A R A null #2 undefined MAAL—17 o LT
Lt 5 null # undefined =H—ANEAYAME > FERGEAABELR N (A
R REA M B 454%) o

--strictNullChecks

--strictNullChecks T Atn# 3| #8692 EBE AP o

EFEE/RERXTF » null # undefined A TAB& THEATREA 694 » AET
i TR F any EAGME (A —AMIS 2 undefined . AERAA

2 void ) c At REAFARLRALREREXT T #7 T | undefined kA &
AR & (BAA undefined #INAAMEST T 89F LA ) s {2 AR LUK ER
ATEMNAFREEG » FHAR T | undefined A # A undefined &+ T #= T
| null &9 % & Rl #4=ib o

15



TypeScript Handbook ( % sUh& )

// A& --strictNullChecks# ki 47 %1% 49
let x: number;

let y: number | undefined;

let z: number | null | undefined;

X =1; // E#H

y =1; // E#H

z =1; // E#H

X = undefined; // %1%
y = undefined; // E#4
z = undefined; // E#
X = null; // #3%

y = null; // #1i%

z = null; // fE#

X =vy; // #i%

X =z; [/ %%

y = X; // E#H

y =z; // #i%

z = x; // E#H
z=y; // LEH

1% JH AT IR AA AL &

EFEERERT » hiFEEZRLRES undefined R E BT E AN A
5L SR IR AR o

oyt

TypeScript 2.0 136



// 1& R --strictNullChecks# ## 41 % &
let x: ;

let vy: | ;

let z: | ;

X; [/ iR 4B AT R RAA

y; /7 A% o AR R AR

z; // E#
y = ;

x; // B
y; // E#

it BRI AT RAAO KB PR ET S

IR AL o 2 AR LE G @ e

Tk A A B LS A Fie undefined B Mf18g KA P Bpid fef] 69 XA 2 AR
BlAA TS 8,4 undefined © #l4e » ToAANXRA L L 44 :

// 1R --strictNullChecks % ##17 %1%
type T1 = (x?: ) => ;
type T2 = (x?: | ) =>

d

4

// x#EAZ number
// X8R Z number

— 1

JEnull#f= 3kundefined % & & 37

o Rt R A HFHEA 24 null 2 undefined
Ty K o A AF 2t 3EnullF= FEundefined

KT A RIFIR o B> s R AR AT
g o

=

s AR 4

2l

275 1°] B P SR R % B i



// 1Rl --strictNullChecks% #&k# 1T % 1%

declare function f( ): string;
let x: | | ;
if (x) {
f(x); // £# > XEZHxEA Znumber
3
else {
f(x); // #ix > ZEHxEAE Znumber ?
3
let a = x != ? f(x) : ""; // atgEA Zstring
let b = x && f(x); // b®¥yEAE string | © | null | undefined
JEnullfe 3Eundefined R AR T AL Al == ~ 1= ~ === &K 1== BEHF
7 null 2K undefined # 474k » 4= x 1= null X x === undefined ° *i&

RKETEEA éﬁgfuh«fiﬁ}%i&)iﬂkTJavaScrlptﬁ%{%x (tbdo » XFFZEHFRERA
18 T AR 35 2 89 Znullif £undefined » A =ZF T 52 LA RS EIE T HIR—4A
1) o

K AR F 89 88 AR

EURP AR IFARHRLERLROEE - AERLBVRY IHLEHTE X
BB ARG e — A B G A7 PR TR R A R G AR o

el

interface Options {
location?: {

X7?: ;
y?: ;
3
}
function foo( ) {

if (options && options.location && options.location.x) {
const x = options.location.x; // x&#EZ Znumber



BLARB E BRI F R P2 LG RBRI K%k > £A typeof ## instanceof %
Y —A T4E » F EF&HB --strictNullChecks %iF5 4L -

2t B G AR IAT R AR B 2 B G ARAE—3 0 RAAAR & S EE AR B3 o Bl >
2 ox.y.z #HATERERPESL x ~ x.y K x.y.z B> 2FH x.y.z £
BRI 5L o

&R AR

REXBEFAFELTZOEYEL null /K undefined > EAERF A3k
null#= JFundefined & A #9 £ R 44 -

// 1& R --strictNullChecks# %k 414 &
function sum( ) {
return a + b; // WHEHERMEEL Znumber

8&& BAEFHA null /3R undefined B &HF U BAFxT 2R AP 2T S aT £
AT FRA > || BERNEDBRS R GREF LG EA P
¥ null #= undefined F| &S M| Fk o

// 1R --strictNullChecks % ## 17 %1%
interface Entity {

name: ;
3
let x: Entity | ;
let s = x & x.name; // s®EAEstring | null
let y = x || { name: "test" }; // y®EAEEntity
XAy K

EEEEREEREXT » null # undefined £ EFR &Y &E| any XA 4 o

let z = v /7 z89EA Znull



EFEREBEEREXNT TV &k 238 2z 9EXEAEEZ any » EZEPRERE
HRP o BB 2 & null £ (A R B FEAEE > null £ z YE—
fa) o

SFEUTE HRAR

EETIXFSEAABRERREM T LR » —MH9B AR XBEF 1+ TUUA
T3 B4t £ % Enullf= FEundefined R A 8 - Bk 3 » B8 H x1 ZA—IMTRE
%4 null #= undefined & x #94& o BT 3 697 X EMT <T>x ## x as

T o 1 JEEWE RS S I%IE R JavaScript R AL P A5 4k o

function ( ) {

function ( ) {
validateEntity(e);
let s = e!l.name;

R B

RBTHF AL TR o RIFENMRBESREZLER AP TALANLEREXT
AR o REZAFAEULERNFT > null # undefined £ 483K
BREXWI M (AACMNARLCHA LB TFEA) » 1 FEH T A& XBM
B R AR AL R ZAAETVER - Bt > # 9 STHHE A nullf=undefined # & £ A
FHE > EFAERBEXFTIHARZT UGG REALA G o

B EER R s A E e &4 KB KRB AF NPT A AT ZnullF=undefined # 2 %

A o

ATIERRGER PN



TypeScript 2.0 T *t B3 T EFe S 3891 HUA R B 5 o AAT » 3t R AR
EUSMART if B84 2 FHAEX > FHALTE #%)Mfi%ﬁ#“%’l“ LM 8%
"7 » Bl4e return #2 break &4 ° ’@UﬂTypeScrlptZ 0 RARER LB A0
RIRXPTH TR IR AR » AT & 6945 B 2f 5 Hf]ﬁﬂké\%ﬂﬁﬁ%o TE XS5
FARTRGARER (BILBEGER) o

1)
function foo( ) {
if (typeof x === "string") {
X; // '<EXHJ*%VEStFlng
X =1
X; // X Ex#) XA Znumber
}
x; // ZTEx#gEA Znumber | boolean
}
function bar( ) {
if (typeof x === "number") {
return;
3

X; // ZTExHJEA Zstring

']éyﬁﬁﬁ --strictNullChecks AT LA ETE AT ELA

function test( ) {
if (x === ) {
return;

}

X; // ERFGRRIFESF o xE R Estring

» /£ --strictNullChecks X P » A TIHEF A 645 > 3 XA K AF
7‘7 undefined /&3 T &4 W4 WAL 947 o



function mumble( ) {
let x: /)RR R AHF Aundefined
X; // %% > xs2undefined
if (check) {
X = 1;
X; // EFH

4

X; // %% x7TaE<undefi
X
X

s // EH

AT L i

TypeScript 2.0= A Tiz12 (XEH) HKEEH - Bkm 3T » TSRIFENA LFE
ARy > ATHRBHGEEREIKRESEXAGTEE » FE switch &E&4 X FHFik
Ak o

18]

interface Square {
kind: "square'";
size: ;

interface Rectangle {
kind: "rectangle";
width: ;
height: ;

interface Circle {
kind: "circle";
radius: ;

type Shape = Square | Rectangle | Circle;



function area(s: Shape) {
// ET@tswitchiz & F » st £ A H—case FAH L% |

// RIEF HBIEAE 0 T Z 6 C B RAE R KRBT F ST AT IF]
switch (s.kind) {
case "square'": return s.size * s.size;

case '"rectangle": return s.width * s.height;

case "circle": return Math.PI * s.radius * s.radius;

function testil(s: Shape) {
if (s.kind === "square") {
s; // Square

}
else {
s; // Rectangle | Circle
}
}
function test2(s: Shape) {
if (s.kind === "square" || s.kind === "rectangle") {
return;
}

s, // Circle

PR BHEEBRIFZ x.p==v > x.p===v > x.p !=v K#H x.p 1==v &
P~ EREX p v E—NERFFHETFOETEVRFHAETFOERESL
BRI N o PR BHERRP %1 x GRBBGHH BN p 7 v 9THREZ
— R AR o

HEZ BMNBAMAIBFFAEFOEARDGH 5 B o BT F LG Bt A3 R
itk FFmE R Lo

never 1X#



TypeScript 2.05I A T — A% /R4 £ A never ° never XM X FME XA T H
Mo BRMmE > never ZATREHIFLNRERA > 2T F o XERP FAKT
Atruedy £ o

never £ EA VAT AHAE ¢

o never AFTH LA TRAFBLTUMMLAT A LA -

o ZAEXAZE never BFEA RAMIML never ( never XHKRFLI) o

o R KX RNRAT K RLAA B LXA M > R KELEAHA return &4
R HAH never KA ERK X return &4 » F B4R RFGE R T hATH &
B8 (Bl IERASH R TE) > DIEB RGBT LAY E never o

o A MAH never RE KA M KEKT » FTH return &4 (R A 691F)

LA never RANAGERIK Xt H KA L B LR AR TIMATEY o

B4 never RHE—ANRBGTEA » TACERLERS RV PHAL » SFELAER

FPARBREECRAPRE » RAEB AL ZYE never £A o

— 3R = never HIL T :

// FRFBREInever sk Ml £ kAT B 45 &
function error( ): never {
throw new (message);

// #¥TEE LA Enever
function fail() {
return error("Something failed");

// FRFBREInever skl £ kAT B 45 &
function infiniteLoop(): never {
while ( ) {

}

— % H R E never #4EF B



]
it

// HWRE XM Enumber

function movel(direction:

switch (direction) {
case "up":
return 1;
case "down":
return -1;

}

return error("Should

// HEWrRE XA Znumber

Up" |

"down" ) {

never get here");

Ildownll ) {

function move2(direction: "up" |
return direction === "up" ? 1 :
direction === "down" ? -1 :

error("Should never get here");

/7 HWTREXART
function check<T>(x: T |

A never I VAMRAALHE—

undefined) {
return x || error("Undefined value");

7"97"] ’

P3RS never EA T MWT%W

function test(cb: () => string) {

let s = cb();
return s;

test(() => "hello");
test(() => fail());

wZ W R R E — A F e B
W R E LR

test(() => { throw new Error(); })

VA

Rk B R &

Lk e XA



Bt R % 3 B AL T A4S Al readonly f54R 45 & B Rikhg o

R BT AL Fa L Bl — MR R P HRAE » E 22 L CH LT 2 A3
By PR B9 AR A R ALY o

o BWFE AR get HFREMEAIEN set 15 BB AR o
FEREERF > BT AAA R BE o

AR ERF > T8 const TERMAA RRBME o

o /£ import & 4] P F B AY ARG A Rk e o

i T ES201540 % & 1A § A7 1 89 ZARBAA R58) (Bl > & foo %

1€ import * as foo from "foo" ZBAEf » foo.x A&RIWLHY) o

el

interface Point {

readonly x: ;

readonly y: ;
}
var pl: Point = { X ;Y ¥
pl.x = 5; // %% pl.xEeR 36

var p2 = { x: 1, y: };

var p3: Point // EFH > p28g RaEH 4

p3.x = 5; // %1% p3.x& R

p2.x = 5; // EFA-A2REAFHLAER > B LET Tp3.x

]
©
N

class Foo {
readonly a = 1;
readonly b: ;
constructor() {
this.b = "hello"; // Z£HEJIXRFTAFRA



let a: < >=1[0, 1, 2, 3, 4];

let b: ReadonlyArray< > = a;

b[5] = 5; // R LEAREY

b.push(5); // %% 0 RApushz ik (B AR &5 dka)
b.length = 3; // %1% > length& R

a=b; // &A% 0 B VAS BB gy ik

BE &P this £H

KR E Lo > A JPFZELTILER this GRA T o

P this 89FKINEA T any o ATypeScript 2.0 4 » 1R T AR HE— B4
#) this 54 e this 2HAMN L > €T HELRI| R FH—1L

function f(this ) {
// AR this X AR L6 [P REEA

=R 4P 49 this 54K

BALTT G this 537 9 8 & 4o T8 A o
T 15

interface UIElement {
addClickListener(onclick: (this: , €: Event) => ):

}
J S—.

this:void &"&#%& addClickListener 1t onclick &—A this 2% 1%
TR KL o

A he R AR AR ARAS F 25 this #HATT KA ERE .



class Handler {
info: ;
onClickBad(this: Handler, e: Event) {
this.info = e.message;
Iy

}
let h = new Handler();

uiElement.addClickListener(h.onClickBad);

--noImplicitThis

TypeScript 2.03& 3 m T —AN#7 89 4iF 3 20 A sk Az e R 3 b AT A A A R A 8
8 this 94£ M o

tsconfig.json F 3 UM B it

A AAT ke || A SO B AT — LR R A AR — o

R LSRR B AT 69 LA A X FHARA B "include" #= "exclude" -

15


https://github.com/Microsoft/TypeScript/issues/1927

"compilerOptions": {
"module": "commonjs",
"noImplicitAny": ,
"removeComments": ,
"preserveConstEnums": ,
"outFile": "../../built/local/tsc.js",
"sourceMap":

3
"include": [
Ilsrc/**/*ll

1

"exclude": [
"node_modules",
"Ex/* . spec.ts"

XHEL A BRAFGFTA

o * RREAKIATH (FOHHZ)
o 7 REREE—AFH (ROHHZ)
o *x/ WaILEFTATH F

T BRI ARARXEGTREES * & .x o MARERFAY BG4 (4]
WwEHIAAZL .ts ~ .tsx #7 .d.ts * %=R allowls X E&E
A true * .js #7 .jsx LETEKIN) o

4o "files" A= "include" MEAAIME > RIEFZKNELMABRTH
TypeScriptL# ( .ts ~ .d.ts 7 .tsx ) > R TALER exclude &M%
8 UHSh o 4R allowds % E Atrue » JSTH ( .js F= .jsx ) Lotk e s
* o

4R "files" #» "include" AL T » KIFER K ALLSIRANBMIE T M
E o4& ourDir miFLNIS 6B F XA ZMBERS 0 BP4E "exclude" BMELR
T AL M S > 2% files BH T LHTREHEL -



"exclude" B&MAEE L2t "include" BMEIE A LTI - 1272
2t "files" T LM EAIETER o X AAHAIE T » "exclude" &M

A& HEMR node_modules ~ bower_components #¢ jspm_packages B % o

B3R R AT IS ho : BaseUrl ~ %4284t ~ rootDirs#=
3B ¥2

TypeScript 2,048 # T — & 5| 31 1 40 4 S A AT JB 1t 257 3% B 0 2 T VA 455 25 7 4
ety 75 9 o

B BAEN A DAL R AT SRS o

Base URL

%R T AMDAE S e 35, 55 7F AR S £ SE 4T B30 B 5] £ LA R 9 A5 P A%
J baseUrl A& —# % 8#E o BT A JE48 2 & FREG B R F AHIK A &40 2t
T baseurl % °

18]

{
"compilerOptions": {
"baseUrl": "./modules"

¥
b

A SN moduleA ¥4 & ./modules/moduleA &K o

import A from "moduleA";

¥ 12 B 4t

A %A B35 ThaseUrl ¥ o Ho#R 35 1% F bk 4t Be B 72 12470 X w44 B 3k 2 AR
Fo ST 0 1 A MRequireJs L% An SystemJS L A% o

TypeScript4 i % X 4F tsconfig X F1EH "paths" B lPEBR4teg 5 8l o


http://requirejs.org/docs/api.html#config-paths
https://github.com/systemjs/systemjs/blob/master/docs/overview.md#map-config

T4

Bldo » B "jquery" HEBIEIE AT kA H

A "node_modules/jquery/dist/jquery.slim.min.js" e

{
"compilerOptions": {
"baseUrl": "./node_modules",
"paths": {
"jquery": ["jquery/dist/jquery.slim.min"]
}
}
}

A "paths" WAFE R KBRS » BE 5 RGRGELE - FR-IPARA—AH
7 REIR AT R B > g g RRIRARME B — AN 09 B AL E o

rootDirs #7 )% il B %

1 Bl rootDirs * MRT AL B FRORE FTASRXLBEINE K - RLBFESL
RBIEIE FP BT GBS GHAELSHB —ABHZP—HF -

18]

%R A E A

src
L— views
L— viewl.ts (imports './templatel')
L— view2.ts

generated
L— templates
L— views
L— templatel.ts (imports './view2')



METHEIE B4 /src/views ## /generated/templates/views B kT &) U4
BER—ANAFF o £24TH s MANZ CHERFCHEERN—B P » Bibm %
1 R Aa st G # "./template" F A o

"rootDir" & 69—k B F 6 R B 2k BT S o FbE RA189H]
¥ tsconfig.json X HFm&EMT :

{
"compilerOptions": {
"rootDirs": [
"src/views",
"generated/templates/views"
]
}
¥
1B SR AR SR ARAT

--traceResolution 14T —M 7128 7 ik » AT MRk hefT 1K SR 1% 55 FEAT 89 o

tsc --traceResolution

B SNSRAR IR 7 B

% AR Ak ] — AR 4o RRABEER 55 —AF B > AR T AR B
o 7 O R A B ik 4 o

declarations.d.ts

declare module "hot-new-module";

FRA N BAR B 8 F A R AR AT -

import x, {y} from "hot-new-module";
x(y);



e 2 b 88 B A

ARTE A 3k m 8 B (Bl AMDASystemJS) SAEA KRB FRAERE S o
ZAT 0 LI A B TR SL—AIIIRAE R E B o

TypeScript 2.0 X H A& A AERFFT ( * ) TXL—LBEBREMR - AR HF X » —F
AREEL—RYRL > AARBREFE—ATR -

)

declare module "*!text" {
const content: ;
export default content;

}

// Some do it the other way around.
declare module "json!*" {

const value: ;

export default value;

WAERTAFINILE "*1text" K "json!*" B9EKEET o

import fileContent from "./xyz.txt!text";
import data from "json!http://example.com/data.json";
.log(data, fileContent);

BN — T Ik KA ) RADE BT > BAEATAE R L AR TR B A A o 44 thiE
SPERAE R B — R T ARE HIERA any ©

oyt

declare module "myLibrary/*";

FiAALT myLibrary B ZX TR FAMBRIFSIAAL any £3 > Hik
X M AR S B AEAT KA AL AR ALK o


https://github.com/amdjs/amdjs-api/blob/master/LoaderPlugins.md
https://github.com/systemjs/systemjs/blob/master/docs/creating-plugins.md

import { readFile } from "myLibrary/fileSystem/readFile;

readFile(); // readFile&'any'%#

X FHUMDAE R T 3L

—REBRTATAMER S BRI BERE T REAERREE (2AHTE) £
1R > ZAEARAUMDRF AR o ZEETUAY FAREA LT o

2245 :
math-lib.d.ts
export const isPrime(x: ): ;

export as namespace mathLib;

KRG BETTEABERF AL

import { isPrime } from "math-1ib";
isPrime(2);
mathLib.isPrime(2);

CHLTUEA RN —NeRmTE > RAIRTAA import #= export My R4
¢ °

mathLib.isPrime(2);

T i % B T
RAETUALEET F AT B MA T L > i LKL -

=


https://github.com/umdjs/umd
http://isomorphic.net/

class Bar {
a: ;
b?: ;
() {
return 1;

}
9?(): ;
h?() {

return 2;

f£ --strictNullChecks BT %0t » Tk BMF 7y ke s

Hm undefined Bl e 9L F « At » L@e) p BHEEAZ number |
undefined °* L@ g #*&EXAEZ (()=> number) | undefined o1& A XA R
F Tl undefined o

Fo A b Fo 2 BRAP B9 3B R 3K

KoM HFCT AW AR 124 private & protected ° BAMER[IGETAE
£ G INER Z AL 0 I AL TR LR R o AR M 3L R FLAY K R AR 2L 69 1SR 52 4
¥, s 42 ST VAR 4k K o

18]



class Singleton {
private static instance: Singleton;

private constructor() { }
static getInstance() {

if (!Singleton.instance) {
Singleton.instance = new Singleton();

}
return Singleton.instance;
}
}
let e = new Singleton(); // %1% : Singleton® & JFEAFH 8 o
let v = Singleton.getInstance();

I F B A7 2] &

T RS Ak 2 BthAe K5 IR o FTA TR TR U4 48 M R A AR i
CETLURETY V'R Y RETY A S e RNy P

18]

abstract class Base {
abstract name: ;
abstract get value();
abstract set value(v: );

class Derived extends Base {
name = "derived";

value = 1;

R S A



R G FEMEPHA Qb B EREL R 54 MR L FERELAT
ARAE 2 R 5] B 8 £ o XEF—MEA N ZF @ MBI T A S KL ES
% % K Emapdictionary &9 R F R A 7T 48 :

function httpService(

const headers = {

"Content-Type": "application/x-www-form-urlencoded"
i
httpService("", { "Content-Type": "application/x-www-form-urlencod¢
httpService("", headers); // IAETVL > PLAT R VA <
«1 E— o]

&K --1ib %/ 1F4 KSR E LA 5 6

RILESG/ES2015M EAPI = B4 RT target: ES6 ° A --1lib » MR A&
Al --1lib B —4A B AT EZG A EAPI o tbbe il » W RIARAZ A B BT L
#F Map -~ Set #7 Promise (HBlwH A#HKEHANRER) » A#EF --1ib
es2015.collection, es2015.promise FL4F T o Bl » MR T APERT B F 1 F
Z 895 B > Hldefinode’R B F4£ A --1ib es5,es6 HEHRDOM °

TamAZH T AP :

e dom

e webworker

e esd

e es6/es2015

e es2015.core

e es2015.collection
e es2015.iterable
e es2015.promise
e es2015.proxy

e es2015.reflect

e es2015.generator
e es2015.symbol

e es2015.symbol.wellknown



e es2016

e es2016.array.include
e es2017

e es2017.object

e es2017.sharedmemory
e scripthost

15

tsc --target es5 --1lib es5,es2015.promise

"compilerOptions": {
"1lib": ["es5", "es2015.promise"]
3

{& | --noUnusedParameters #» --
noUnusedLocals 7312 &A1& F] 89 & BH

TypeScript 2.0 A AN #7895 kB IR RF AT HFORBE - -
noUnusedParameters %i&5 AR A AL 69 RE R F H 9 548 1% o --
noUnusedLocals #1CHTH RE A AR (KRS H) FPHABTE ~ Rk~ EFFA
FE o AIRIEAAR LR AL --noUnusedLocals EH TAAARIEH 451% o
T 15]

import B, { readFile } from "./b";

readFile();

export function ( ) {

.log(message);




ERA FLHERKFE AT BRGNS L o Hlde

function (_a) {
return ;

BREHRAT js ¥ R L

TypeScript 2.0 A7 » R G R EZBINA RZAY KL o Blde » FA—AE
3 import d from "./moduleA.js" - W 4AFH

£ ./moduleA.js.ts & ./moduleA.js.d.ts T &K "moduleA.js" #E L °
AL A% SystemJ ST AP B Z A e 4 AR ZURIAG AT 6 R Am 8 T LR 2EAE A o

1% A TypeScript 2.0 » %4# %4 /£ ./moduleA.ts & ./moduleA.d.ts ¥&
& "moduleA.js" B E L o

X #H%RiF45 4 target : es5 # module:
es6 [ i 4E A
Z A %IESE target : es5 #7 module: es6 FlEHE A AN A LA o /2L

TR A o XA BT 1% A A TES201548tree-shaking (3 £ A XA %) Hude
rollup °

RB A E AT R R XFFIET

A XREY S Fe E RN ERBATHIES o« XA H = 9ECMAScripti £ 89
I, B4 %% A4 T A 8 ES3/ES5/ESG ©

oyt


https://github.com/systemjs/systemjs
https://github.com/rollup/rollup
https://jeffmo.github.io/es-trailing-function-commas/

function (

) {

foo(
bar,
baz,

);

# 4mi% 5 3 - -skipLibCheck

TypeScript 2.074n T — /N #7689 %% %53 --skipLibCheck * %% % T APkt 7 A
X (A d.ts AV REHIH) 9EARSE o ﬁ~A£@@3ﬁ L
Hot o RIFESFEAFRAEHAN O R A HB%GFARITEVLE Atk
PO EARE » BIFEFRETRAERKKEE o

T AP ERATUAG AL PGERNLE > ST --
skipLibCheck Bf » —345Z 7T e M R B o thde i, e R—ANJEFAIH TG £
AR B SR B T A AE B O U S B BT AR R LR N X AP OLAE IR
I N

AFEEATERIFRA
AEEZUHEBRG—ADAFLRR - EAFAHFE LR G &R o

TypeScript 2.0 T T & —H R » HFAFTALFRNRER T HIAL T R 94z 0 44, AR
eMNA A E e £ o

FE Bl — R & B & SUAD T AT o

=



interface Error {
stack?: ;

interface Error {

code?: ;
path?: ;
stack?: ;

FmiF 54 --declarationDir

--declarationDir T ¥A4% & m 69 % B U AFFeJavaScript L AF R Bl — ML B F o



TypeScript 1.8

RAESFZLI R

JEWmﬁmm18? RASRGRABTAGN A AR — M ERARZIN A FOEA AL

B fE R AT I AR UL 2R B, X AR 4F M F A F-Bounded Polymorphism.

-7
function < r U>( )i T Ao
for (let id in source) {
target[id] = source[id];
}
return target,
}
let x = { a: 1, b: 2, ¢c: 3, d: };
assign(x, { b: , d: 1F
assign(x, { e: });

FER AR AT

TypeScript 1.8 F 5l A T 3EH AT R MR A KL H 8 H 2E 2| 69— B4R

I RAET ROAE, TAEFEK


https://en.wikipedia.org/wiki/Bounded_quantification#F-bounded_quantification

&1 TypeScript Virtual Projects - ‘ ‘ @ bar - H

“function-foo(x:-boolean): -number-{
eeeeife(x)-{
-------- return-10;

= ....else.{
~~~~~~~~ throw-new-Error();

««c-.return-1;

} Unreachable code detected
-Ifunction-bar(x:-number,-y:-boolean):-number-{
—----switch-(x)-{

-------- case-3:-if-(y)-return-2;

-------- case-4:-return-3;
........ default:-return-4;

R B AR
— &K ik A SBAT B AR AT 6915 &) A2 AR e AR R R, BAAG T, AL E

PR F 4 return , throw , break & continue J&#)E B IAA A RT A
4. 1% M --allowUnreachableCode k&8 I B AL 69 46 M Fo 4R 45 .

(i

1 F S — A S8 R T B4R R A9 T

function f(x) {

if (x) {
return ;
¥
else {
return ;
}
X = 0: // 4% BB KT EGRE,

4

FAFERME G — AN E 7 L4 EALE return 18 94) 5 RhoietT:



function f() {
return // BAEFEAAHEAGH) T

{

X: "string" // AR AR BRI R AARAD

A A JavaScript & B s Z4T K% R return %4, T@HHNEZFEEETRT —4
RAG 3k,

A F 8 AR 2

RAE R 69 A B AL AR, Fo RO BARA A & — A, WA R 94 E 2 RKIAT B
8. 4% 1 --allowUnusedLabels 2 RA¢ A iz 2% 69 4R 4%,

(sh

loop: while (x > 0) { // #i%: RIEAMIRE,

Xt
}
[% X & =

JS FRARCE R S5 XA XIERE undefined . A RIFR TG Z 7
AARRABRRED, T RENRE A ERINTRERGG, TUMER  --
noImplicitReturns k& Al.

%



function f(x) { // #i%: FAA S XARE T 44,
if (x) {
return false;

// EXEET “undefined®

Case 24 B &

TypeScript /£ T ¥ £ switch 48 4 F HIL T F 69 JUA3E % case B k44, & ANe ]
KINAZ XM Eg, *T4E Al --noFallthroughCasesInSwitch /& Al.

(s

switch (x % 2) {
case 0: // #3%: switch THATFF4 case.
console.log("even");

case 1:
console.log("odd");
break;

AR, £ T @ FTF, &-THFH case £ E 89, T~ 4 R4E:

switch (x % 3) {
case 0:
case 1:
console.log("Acceptable");
break;

case 2:
console.log("This is *two much*!");
break;



React £k A& 69 K 4+
TypeScript T4 X # 74k A 6 & 4 2 0F, R T A A 60 42 8 8 40 0

// AR SRR A BINE AN E L "props' #9ERA
const Greeter = ({name = 'world'}) => <div>Hello, {name}!</div>;

/] HET AR R
let example = <Greeter name='TypeScript 1.8' />;

4o R F g A X — A E R AL props, H AL ) 89 & 5 A 69 react.d.ts.

W1t 4 React props XA 5

£ TypeScript 1.8 B4 7% #7 4 react.d.ts (. L7) K#HALT props #EX%F 9.
1 NEN R

o RABAFELLXNEYW ref F# key KA extend React.Props
o ref #n key BMWAEPAMEMH LA EHEGEA,
o ref BMAXRSJIAF ELWEALTR.

LR P Y T A R R A RS AR 3

F P AL T AA AT R SR BAT AT R, KA A LG B ad . Bk &
B9 XAnid K69 LAk — 8 (Bl4= declare module "foo" { } XM &y4Eik), F
BT BFRAARE TR A, R £ H S TRRINR 8Lk P,

F%—‘sfbfflf’l\ TypeScript &£ ¥4 declare global { } & XRET 2T 255 HE
I 7. XaefE AR AR Array ZH LSRR A L EGHAZR#ATY .

WY 69 5 AR BHT AN LS import F= export F AT E—E. I ALIERE A
EHTRGER - E LA E .

TWAREY AL ZLLB B AT AT e TR RAFH R E - S R8N
C 25 E AR "Fh T


https://facebook.github.io/react/docs/reusable-components.html#stateless-functions
https://github.com/DefinitelyTyped/DefinitelyTyped/tree/master/react

1

KEE map.ts THAB B ERENREHAE observable.ts

Observable X% i’w map 7 ik,

// observable.ts
export class Observable<T> {
//

// map.ts
import { Observable } from "./observable";

// ¥ # "./observable"
declare module "./observable" {

// 1 RETLSHFY A 'Observable' X9 3L
interface Observable<T> {

map<U>(proj: (el: T) => U): Observable<U>;

Observable.prototype.map = /*..."/;

// consumer.ts
import { Observable } from "./observable";
import "./map";

let o: Observable< >
o.map(x => x.toFixed());

& 75 9

ARPLEY AR & B AE R T A4 Hl declare global 7 PA#43Y 7%:

(lhsh



// FRR SR AR S — AR
export {};

declare global {
interface Array<T> {
mapToNumbers(): [1;

(-

.prototype.mapToNumbers = function () { /* ... */ }

FHETEELD

BS— MR RFHRESEAL/MEN APl 3E R T . 286 k5, £ 8 — AT vlal i
Y| 3 0 5 AL U E AR R Ul E:

declare class UIElement {

animate(options: AnimationOptions): ;
}
interface AnimationOptions {
deltaX: ;
deltay: ;
easing: ; // TTVWA&E "ease-in", "ease-out", "ease-in-out"
3
«1 E—

M, LGP AR - 5P BRR SRS T — Ak 0N, A

’

A\

e

/! BH R
new UIElement().animate({ deltaX: , deltaY: , easing: '"ease-:

| E— 2

# TypeScript 1.8 F, #MFHHE T FHE TR LY I XV PpFHEFTOENT
F—H, RAEGEXRRGEE,


https://en.wikipedia.org/wiki/Inbetweening

RPRETABREYRARALLSMRIFOHE R LEARMNEATFHETEOETE

A B #7493 AnimationOptions :

interface AnimationOptions {

deltaX: ;
deltay: ;
easing: "ease-in" "ease-out" | "ease-in-out";
¥
// %k £A '""ease-inout"' FAEFE AL EA '"ease-in" | "ease-out" |
new UIElement().animate({ deltaX: , deltay: , easing: "ease-:
J — o]

FAFREIR IR L XA B0
TypeScript 1.8 L TR EAF B iz R A AR S RA X L LA T LR

F. B8Pk, B string | string[] #F2| string | T B, &AVE XA
fBA string[] o T, THERLTRIY string[] HEIFH T .

(ish



type Maybe<T> = T | ;

function isDefined<T>( ): x is T {
return x !== && x I== ;
}
function isUndefined<T>( ): x is void {
return x === || x === ;
}
function getOrElse<T>( ): T A
return isbDefined(x) ? x : defaultValue;
}
function testi( ) {
let x1 = getOrElse(x, "Undefined"); // string
let x2 = isDefined(x) ? x : "Undefined"; // string
let x3 = isUndefined(x) ? "Undefined" : x; // string
}
function test2( ) {
let x1 = getOrElse(x, -1); // number
let x2 = isDefined(x) ? x : -1; // number
let x3 = isUndefined(x) ? -1 : x; // number
}

1€ --outFile 4-7f AMD #= System #2k

f£42 A --module amd H#A --module system &JF|Ef#HE --outFile ¥4
A S G RAFGEREFAENCIET 5 MERF 0695 8 T

F—ANERALRIE L T rootDir M4z EARTHAE B A o9 Z AR,

(hsh



// XH src/a.ts

import * as B from "./1lib/b";

export function createA() {
return B.createB();

// IH src/lib/b.ts
export function createB() {
return { };

SR

define("1lib/b", ["require", "exports"], function (
"use strict";
function createB() {
return {};

}

exports.createB = createB;

1)

define("a", ["require", "exports", "lib/b"], function (

"use strict";
function createA() {
return B.createB();

}

exports.createA = createA;

1)

d

% #F SystemdJS &/l default FA

% SystemJS & 9 E e B CommondS R T SEFHEEA default

ES6 & A, X4£ /3£ SystemJS F» CommondS 49 5 3 & T 7 Bl w8 & 7 Fl 6942

CR N W N



R EHRIFZLR  --allowSyntheticDefaultImports 5k R E 21
FAE ts R .d.ts PABEHEMERDGKIANFAAME. HFS S dLiE
B A £ —A default FHAAEANMERE T

L% £ System Rk KN B

RFVEIAP 5] A6 let | const

Z AT AE A R4S, I & TypeScript 1.8 X 3. #AIR P /% 5]l A4 let / const
FUAESMMBALE let / const FFH B LABAF 69 RAG,

(hsh

let list = [];
for (let i = 0; i < 5; i++) {
list.push(() => 1);

list.forEach(f => .1og(f()));

W iEA

var list = [];
var _loop_1 = function(i) {
list.push(function () { return i; 1});

i
for (var i = 0; 1 < 5; i++) {
_loop_1(1);
¥
list.forEach(function (f) { return Jdog(f()); 1),

KRG R Z:



Kt for..in B4 E

¥k for..in T ZRMBIEBA any , ZEFRHFRZL%ET for..in &9
R G — R Ak a4 A

M TypeScript 1.8 74

o £ for..in WEHFPHRTERSEMA string .

o I NMARFERINEZLNYRLER T (b—A %) 893 £ — for..in
RIARFRINZLHADLRATHERINEL (B AKA) N ZHTEEER
gl, A EAS T .

(hsh

var a: MyObject[];
for (var x in a) {
var obj = a[x];

}

EEN BTt "use strict;"

2t T ESG sk BLAE B 46 24 0P A AR XA BT, 123X — & 3d F 2t T 9 ES6 B 474£ 4 &

by ARG S %A 38 4B, I TypeScript 1.8 7145, M ek E 2 P RAEX. & T %

B AR XN T 451502 TS RiFn 694845, % R F TR 2AH T Lag s, 24K
LEARER —REETRESBITHZAAERM K, e RiE% NaN 22K E
TR, ARTT AL F X R MDN L 50 &FFmeg X G 3k~ &6 R

77 k.


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Strict_mod

M --allowds ZeA .js XH

ZF £ B P24 938G I TypeScript % 5 897 XA, —F 7 XA JS KA #%
A TS KA, 423X bt XA Z 4P A JS R Fa 769 TS RAL 4y 3k —AedT 84 — AL
.

s XHIEAFEA tsc B ATH. TypeScript #iFS 2kE js WA
X898 k45 1%, FFARIE - -target F7  --module It xR 69 R AD . Hr A
S ts XH—#. .js X4 source maps LA L ts B —HEA
K.

1 Bl --reactNamespace £ & 3L JSX L)

A2 R --jsx react HBIFIE{E A --reactNamespace <JSX L) &#k> VAR
AR — AR 8 JSX ) KRB EKINE React .

#E) L) LA A KB createElement #° _ spread 7 k.

(ish

import {jsxFactory} from "jsxFactory";

var div = <div>Hello JSX!</div>

ENE &

tsc --jsx react --reactNamespace jsxFactory --m commonJS

"use strict";
var jsxFactory_1 = ("jsxFactory");
var div = jsxFactory_1.jsxFactory.createElement("div", , "Hell«

j S 2




AT this LA NE

TypeScript 1.8 4 £Ande 0 7 Ry B T A P L) ZADICE &4k,

this is T MAERALBE T FEYSRQEEELNInE. 5 £ XPKREOEE
WA (Mo if 54), JEAM KB XN Bl RO RH2HWKES T .

(s

class FileSystemObject {
isFile(): this is File { return this instanceof File; }
isDirectory(): this is Directory { return this instanceof Direc
isNetworked(): this is (Networked & this) { return this.networl
constructor(public path: string, private networked: boolean) {

class File extends FileSystemObject {

constructor(path: string, public content: string) { super(path,
}
class Directory extends FileSystemObject {

children: FileSystemObject[];

3

interface Networked {
host: ;

}

let fso: FileSystemObject = new File('"foo/bar.txt", "foo");
if (fso.isFile()) {
fso.content; // fso = File
}
else if (fso.isDirectory()) {
fso.children; // fso s Directory

b
else if (fso.isNetworked()) {

a

fso.host; // fso = networked




B 7 &9 TypeScript NuGet

J\ TypeScript 1.8 7+45, 4% %4 TypeScript %% % ( tsc.exe ) #= MSBuild #4&
( Microsoft.TypeScript.targets #» Microsoft.TypeScript.Tasks.dll )
R E 7 89 NuGet &

SRR A X BT 3

e Microsoft. TypeScript.Compiler
e Microsoft. TypeScript. MSBuild

5WE B, fo i Hnpm 224 2 895 B NuGet €. 7T YA https://myget.org T #:

e TypeScript-Preview

tsc 4%z 8.8 £,
RINERATECREEATE %mﬁéTM%%ﬁ%auﬁ%i AP B
BE IR R AN R E

WidfE#E  --pretty 44T, TypeScript 24 B EF o9, A o#izA L
8 LT .

Windows PowerShell (Admin) - O X
&8 <1> Windows PowerSh... Search PABE-B-&l=
PS C:\iFeelPretty> tsc --watch --pretty A

await reticulateSplines();

ohSoPretty.ts(18,5): TS1308: 'await' expression is only allowed within an async function.

13:32:44 - Compilation complete. Watching for file changes.

node.exe[*32]:4892 «150513[64] 1/1 [+] NUM PRIz 9923 (1,9)25V 15108 100%



https://www.nuget.org/packages/Microsoft.TypeScript.Compiler/
https://www.nuget.org/packages/Microsoft.TypeScript.MSBuild/
https://blogs.msdn.com/b/typescript/archive/2015/07/27/introducing-typescript-nightlies.aspx
https://myget.org
https://www.myget.org/gallery/typescript-preview

256 VS 2015 &9 JSX R

4 TypeScript 1.8 F, JSX 47 £ IL4£ 7T ¥A £ Visual Studio 2015 F# 5 %142 & 572.
e |

%1 TypeScript Virtual Projects L

///-<reference-path="D:\sources\git\react.d.ts"/>
let-React: -any;

-Ifunction-render() -{

--return-<div-width="5"-className={"some-class-name"}>
-------- some-text-inside
--</div>

Wi TR > % > FB > FREHE N@iEe VB XML A e FIREE P
TR#—FRTF IR E kA T 3L,

--project ( -p ) &AL EIEETLHHELZ

--project #AATHAIXREL ST tsconfig.json XTI, F &
AR MEDF, RBATF --project 18 @IEFTHRE ) JSON AR, thbeiil, —
MR P TR 2A4 2 4 Node 5 4% CommondJS & ES 2015, # & % & 4% AMD
ES5. AV TRXAMRE, AP TURERHHEFFEA tsc BEETEGHE A IR,
F Bl g —rHIEG T X, kel £ 4 tsconfig.json XHAAEFFGBE FF.

W REBE—NBEZE, TARFLR T -REELZREZBRXTIFREA
tsconfig.json 94,

A% tsconfig.json ¥ &9 &

A BB e A ZARAE AT tsconfig.json e XIFEATH S ATIERE.



"compilerOptions": {
"target": "ES2015",
"sourceMap":

iy

"exclude": [
"file.d.ts"

X EH 2 IPC IR 369 U

TypeScript 1.8 A M P ¥ --outFile H#fe—RAFoRayUH RS Z—AiE A,
Yode 6 2 0 % 38 (pipe), % % (devices) .

BT, R % 5 Unix AaM6g 24 b, AR B AT AA T X /dev/stdout
7 9],

tsc foo.ts --outFile /dev/stdout
I — AL LT 4 e A
Yot i, KA A B & R 89 JavaScript 4 — Mg pretty-js A % X EIL TR

tsc foo.ts --outFile /dev/stdout | pretty-js

% T Visual Studio 2015 F =t
tsconfig.json &9 X iF

TypeScript 1.8 A A AP L0 A F142 8 tsconfig.json X4, 45
ASP.NET v4 7 B , 4241 % & Fl, VA& J TypeScript 7 % 6 HTML £ . 5 3 F i,
R A Rk —A  tsconfig.json AR, - EHE—NERAAE 4 R B 89— 5K


https://www.npmjs.com/package/pretty-js

W, ZRAFART AL AL S AFF 0B 6 IUT A AR 8RR 942 A R F 8
BC g .

faJ Solution ‘TypeScriptHTMLApp1' (1 project)
4 ] TypeScriptHTMLApp1
p =B References
4 admin
+TS admin.ts
+&T tsconfig.json
+TS users.ts
= app
+TS app.ts
+TS homeits
+&T tsconfig.json
+[@ app.css
+ [ index.html
b +¢) web.config

LA FARIeT tsconfig.json UAFE, RATEEM THRA EMET @, whTH
PR BB 65 T s/ £ tsconfig.json AP #4T.

— 2B R 4R

o W RARMRAT —/ tsconfig.json X, ~&HE ET P4 TypeScript LA
NS e

e Apache Cordova = AR K& #£ 4~ tsconfig.json CH&9MRA|, Mk AT
LM EAR B RRFH scripts XAk,

o 2B XA FEKLA tsconfig.json IR,



TypeScript 1.7

% # async | await % %% ES6 (Node v4+)

TypeScript B a7 £ & 47 £ X # ES6 generator 4951 % (rt4= Node v4 A A LR K)
LEIBRT X AT REANE async FEF; await ¥ AT, BB —AF
¥ R F AT B B = B promise K fulfill /& R AT & 6914

(iish

LT @BFF, e sl 2R 200 24 & AT

"use strict";

// printDelayed & E{4£—/ 'Promise<void>'
async function printDelayed( ) {
for (const element of elements) {
await delay( );

.log(element);

}

3

async function delay( ) {
return new Promise< >(resolve => {

setTimeout(resolve, milliseconds);

1)

¥

printDelayed(["Hello", "beautiful", "asynchronous", "world"]).theni

.1og();
Jdog("ATEHHE—AREI");

1)

d

%% Async Functions =X T E %


http://blogs.msdn.com/b/typescript/archive/2015/11/03/what-about-async-await.aspx

X F R4 --target ES6 #2 --module

TypeScript 1.7 ¥ ES6 #4227 --module %L XIFEGLF ey &, L HiFE|
ES6 B A48 T AL KA Xib4E B BAREATE PR F Z R 8 R 7E

(lhey
{
"compilerOptions": {
"module": "amd",
"target": "es6"
}
}

this £ &

L FEPRESA A Z (LHEL this ) £ —FrelEaEX APl 8% L7 X, tbde, &
& T @& BasicCalculator #E3k:



export default class BasicCalculator {
public constructor(protected value: number = 0) { }

public currentValue(): {
return this.value;

}

public add(operand: ) {
this.value += operand;
return this;

}

public subtract(operand: ) {
this.value -= operand;
return this;

}

public multiply(operand: ) {
this.value *= operand;
return this;

}

public divide(operand: ) {
this.value /= operand;
return this;

3

ERETAZHAR 2 * 5 + 1 :

import calc from "./BasicCalculator";

let v = new calc(2)
.multiply(5)
.add(1)
.currentValue();



RARAFIE 2 — AP AR A8 % 25 77 AR A 7T RE; A, o T8 & 4K
BasicCalculator #JERHAH —MFEA. BEEMALTREERE 4

ScientificCalculator :

import BasicCalculator from "./BasicCalculator";

export default class ScientificCalculator extends BasicCalculator -
public constructor(value = 0) {
super(value);

public square() {
this.value = this.value ** 2;
return this;

}
public sin() {
this.value = .sin(this.value);
return this;
}
}
q S

A BasicCalculator #97% %&® T this , TypeScript i X BTG E AT
BasicCalculator , %2R # ScientificCalculator #) %4 EEAM BT
BasicCalculator #17 ik, & AL TR L IE

A kL
import calc from "./ScientificCalculator";

let v = new calc( )
.square()
.divide(2)
.sin() // Error: 'BasicCalculator' &#A 'sin' #ik.
.currentValue();



XEAETRLFM - TypeScript AL KRG EH 7T, 20 this WA — 4
g™ this XA, this EHLREBEN. this , TUAKEKIERA "5 %A
JR B B A i g KA

this RA AR — L&A T mixin RA& 4k K89 & (Hate Ember.js) 89 X L £ A

interface MyType {
extend<T>(other: T): this & T;

ES7 REH M

TypeScript 1.7 X453 £ ES7/ES2016 ¥ 3 mby 512 145 ** Fo **= I
FAF Skt 4 ES3/ES5 £4 Math.pow .

Pl
b
Pt

A5
var x = ** 3;
var y = ;
y **= 2;
var z = -(4 ** 3);

2% )T @89 JavaScript:

var x = pow(2, 3);
var y = ;

y = pow(y, 2);

var z = -( pow(4, 3));

Rt EFEE BN EE
TypeScript 1.7 & 2t ZAn 0 F o = AEA s 8694 & B e B WA= B K.
ERaNSSE e ok SRS ESLYSEORS B BT E Vi S

o X ZMMHE T A RINE B TR FE0ERLT &,


https://github.com/rwaldron/exponentiation-operator

o X EARAYSR P Bt Rt B @ F P A IE EC A A, R P B
IE, F RN B FEEg LR .
o B F@ME P BILLI LRI AT L

I 4 B i 2R 8 B AR A R 4R T

o KM EFHAF WL RELKAT @E P RA LAEGME, MNZALELAA K
A, F RSB AT EmE LR P,

245
function ( ) { }
f1();
f1({});
f1({ x: 1 });
fi({ y: 1 1});

fi({ x: 1, y: 1 1});

function ( ) {3}
f2();

f2({});

f2({ x: 1 });

f2({ y: 1 1});

f2({ x: 1, y: 1 });

¥ 45 % (decorators) X #5489 % ¥ B AR R A 3G im ES3

A4 B IA T L %1E %) ES3. TypeScript 1.7 £ __decorate & F#% 7T ES5
T3¢ H 8] reduceRight . 48 R A FHAL QB T 2
Object.getOwnPropertyDescriptor #7 Object.defineProperty #&58J,
€16 k2, 1% ES5 894 BT vUH B AT @R E 89 object # ikt g1
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TypeScript 1.6
JSX L #F

JSX A& —# T H A8 £ XML 8948 %, €W R &AW ¥ & 7% 89 JavaScript, 124
He 095 e BAR 2 IUA X, JSX [ & React iATAL R, AL LA LA A F.
TypeScript 1.6 % #F JavaScript STH F JSX 898 A, £ R & AR E#ERFA
JavaScript 893,

HE tsx XV ELF as EBHEH

TypeScript 1.6 51 AT # 85 .tsx XHYy &L T—F k% —7 @ A TypeScript
XA 8y JSX 3Bk, — A @ as BHAFIEA BRI XA 4 X (8 % JSX &
% X A= TypeScript 7T & £ 7 4% # 18 B AF 18] 6938 ). oo

var x = <any> foo;
var x = foo as ;
1% ] React

1% F] React & JSX % #% 1R E&AE ] React 272 7 9], ML XA T LT JSx 4%
72 18], A& TypeScript At E 5434 & React #9 JSX & ik K. Hotw:


https://github.com/borisyankov/DefinitelyTyped/tree/master/react

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

interface Props {
name: string;

}

class MyComponent extends React.Component<Props, {}> {
render () {
return <span>{this.props.foo}</span>

<MyComponent name="bar" />; // XIFI&
<MyComponent name={0} />; // %1%, “name’ TRZ—AFH %

1 LA JSX AER

JSX LEN L AAn Bt RARIE JSX w4 ZR kA ty. 55K JSX W& T fdefT
HATHIERT L ISX 4% EN.

Y A i
TypeScript X #F A+ Jsx #EX: preserve (HR¥)F react .

o preserve BEAKSAMEFHRE JSX KA X, 15095545 BT AL T,
PR BT LA L jsx .

o react AWK L4 R React.createElement , A& &/t JSX
PRl 384T, B 89 I L A s .

54 JSX WdE T E % JSX £ TypeScript F 694 A .

X L&A (intersection types)

TypeScript 1.6 51 A T X L XA A KA LA (union types) Z 4 L &gFh A, L& %
A A B AF—ANEAEH A X B HEKR HRXXLEE A& B AN K
ARG A XK B #EK,


https://github.com/Microsoft/TypeScript/wiki/JSX
https://github.com/Microsoft/TypeScript/wiki/JSX

1

function extend<T, U>( ): T & U {
let result = <T & U> {};
for (let id in first) {
result[id] = first[id];
}
for (let id in second) {
if (!'result.hasOwnProperty(id)) {
result[id] = second[id];

}
}
return result;
}
var x = extend({ a: "hello" }, { b: });
var s = x.a;
var n = X.b;

type LinkedList<T> = T & { next: LinkedList<T> };

interface Person {
name: ;

var people: LinkedList<Person>;

var s = people.name;

var s = people.next.name;

var s = people.next.next.name;

var s = people.next.next.next.name;
interface A { a: }
interface B { b: }
interface C { c: }

var abc: A & B & C;

abc.a = "hello";
abc.b = "hello";
abc.c = "hello";



&% issue #1256 TME %

2SS

AR o MEFEAG L IAETALE R ERA P I, KRR A %HER
¥, 5 let # const FPATE XM, it

function f() {

if ( ) {
interface T { x: }
let v: T;
V.X = 5;

}

else {
interface T { x: }
let v: T;
v.x = "hello";

}

HFERFCRE A LA T RE A Z AL, AR RS L5 A B
MARMER (22 ¢S REMNEREH LR, thde:


https://github.com/Microsoft/TypeScript/issues/1256

interface Point {
X: number;
y: number;

}
function getPointFactory(x: number, y: number) {
class P {
X = X;
y =Yy
}
return P;

var PointZero = getPointFactory(0, 0);
var PointOne = getPointFactory(1l, 1);
var pl = new PointZero();
var p2 = new PointZero();
var p3 = new PointOne();

AHt) R AG R R 54k, A RAnT o KB TaAZA, e

function f3() {
function f<X, Y>(x: X, y: Y) {

class C {
public x = x;
public y = vy;
¥
return C;
}
let € = f(10, "hello");
let v = new C();
let x = v.x; // number
let y = v.y; // string

(o



TypeScript 1.6 3 7 2t ES6 £ AKX X8 L4, £A—MEERZXX P, £ LA LTk
8y, e RIGA, AE R BARR T ER X XA, B R A XX THRGEMEM £L K
BRI EF AL EB R 2 & g RUGEGS N LA 4 LT, e

let Point = class {
constructor(public x: number, public y: number) { }
public length() {
return .sgrt(this.x * this.x + this.y * this.y);

Iy
var p = new Point(3, 4);
-log(p.length());

gk AR &K K

TypeScript 1.6 38 T 23 £ Y ARIEFEA — MR FK G R X X8 L3HF. THE—%K A
B R AT VAL K6 5 B Ak gk K,

extends EHTEFEZR/T—ANEXAHNA, AeHEL— AT ER AL R X
EAXENLAARE S — A RUE LG E R, AL EEZF extends
B P RAARE T B RN EJLE L R EE LR K L] KA 4K
ARA dopb—fk ZEFLRG R G KA 2K XN TILE extends &4 F
1% R

— 4]



/] BEARNIEE

class MyArray extends < > {3
class MyError extends {1

/] BEARRZ AR
class ThingA {

getGreeting() { return "Hello from A"; }

class ThingB {
getGreeting() { return "Hello from B"; }

interface Greeter {
getGreeting(): ;

interface GreeterConstructor {
new (): Greeter;

function getGreeterBase(): GreeterConstructor {
return .random() >= ? ThingA : ThingB;

class Test extends getGreeterBase() {
sayHello() {
.log(this.getGreeting());

abstract (I %69) £f7 %

TypeScript 1.6 4 £Fe €189 77 %3 m7T abstract *8F. — N WHEEAFLA
ORI 7 ik, IR BT REAR A L,



(ilhen

abstract class Base {
abstract getThing(): ;
getOtherThing() { return 'hello'; }

let x = new Base(); // %%, 'Base' &dm%#y

// B, LRWAIMEE, RAFEI 'getThing' #ik
class Derivedl extends Base { }

class Derived2 extends Base {
getThing() { return 'hello'; }
foo() {
super.getThing();// ##%: F&HAMA 'super' #9iwFE 7k

var X = new Derived2(); // E#

var y: Base = new Derived2(); // FlirE#
y.getThing(); // £

y.getOtherThing(); // 4

2R B &

TypeScript 1.6 F, £& 5] % L F2 A tbde:



type Lazy<T> =T | (() => T);

var s: Lazy<
s = "eager";

= () = "lazy";

interface Tuple<A, B> {

a: A;
b: B;

type Pair<T> = Tuple<T, T>;

FERORNFTEOE

RAEAS &

%T“i%ﬁA&%%ﬁﬁ%%&%me&mm16&@7??%%ﬁ%?@§ﬁ
. bk, B AN L FREREL AT E, RFFBLRAFEEGA

B, m R R FEENBELBARE

(ish

var x: { foo:

x = { foo: 1, baz:

var y: { foo:

y = { foo: 1, baz:

—AMRBTUBL &2 —

var x: { foo:
= { foo:

ES6 4 &2

MR EL R ET

, baz:

i
i

, bar?: };

};

, [ ]: }s
i¥

% (generators)

TypeScript 1.6 #c4e 7 24T ES6 4 & 69 & s & X .

FAREIL X

ARG, WA 4R,

R 8 B ST AR AL A9,



—ANAERBERBRTARBEEEN IR Z, HRIEL ARG REK. AAEZRTERE JIREH
By AR B B R X AT

function *g(): Iterable<string> {
for (var i = 0; i < ;i) {
yield ""; // string TXAM{E% string
}

yield * otherStringGenerator(); // otherStringGenerator =&/ 7 %

}
| S— >

>\:Q

BAAFER 4 R
5 G 4 E R

SHRAAAHMERGER, ETEGHFF, X2 2 d yield

el

function *g() {

for (var i = 0; i < ;oi++) {
yield ""; // # %% string
}
yield * otherStringGenerator(); // % otherStringGenerator
}
J — o]

I async (751‘—"‘5‘) o F B IR Ie P L AF

TypeScript 1.6 ¥ 4e 7 %1% %] ES6 B #f async HERB M L&, #FF Rk ot
H—AAT R, EFFYOR R RAMEERFOER ST, X AMTH ES6 %
8 Promise SILZ ARG, LM REARIE A XL FHF TARAE 2 R 4k
%699 X

B async ARICH)RE KA EBEAAE AT K ML R T R EEZIZKE
B, AT await VR GRS M —DM—ABREF, mAREETH. —ANFF &
BoLMBECMER L promise HEMME. REERAIER REEER —NDAHH,
5 ES6 #%4 Promise EAATAEA.

(lish



var p: Promise<number> = /* ... */;

async function fn(): Promise<number> {
var i = await p; // HE#ATEE 'p' FRLR. 'i' HEAA "number"
return 1 + i;

3
var a = async (): Promise<number> => 1 + await p; // “Ji-44T.
var a = async () => 1 + await p; // #1##47. &M --target ES6 &A%

var fe = async function(): Promise<number> {

var i = await p; // HiF#ATeE 'p' FHHLR. i 9EAA "number"
return 1 + i;

}
class C {
async m(): Promise<number> {
var 1 = await p; // HiF#iTseE 'p' FRER. 'i' 9EAA "number
return 1 + i,
}
async get p(): Promise<number> {
var 1 = await p; // HiF#iTseE 'p' FRER. 'i' HEAA "number
return 1 + i;
3
}
] — o]

L= > S
R A R A
T H# R HE L EgiE T B2l A & a8 R T o4 R e T A A B AT

npm install -g typescript@next

xR SR AR AT I 45 6 R



I 1.6 F+#&, TypeScript %i¥ & #F T "commonjs" #9423k AT 24& Al — & R F é@ M,
W], 3 AL XA 47 Node &4k A2k 6g 142, z\%%"ﬂ*ﬁ node #3k 7T VA 6,2 € 89
X412 &, it B TypeScript % #F & T AKB| Z L & FL AP ThiE ’@Uﬂ --
moduleResolution 4*4?4T£i?ﬁﬁéxmiiikﬁ%iﬁibﬂ'.éii%ﬁﬁﬁﬁﬁﬁ:

e 'classic' - TypeScript 1.6 VAR &9 4§ 2 4% 7 69 4% 3k A2 AT 2]
e 'node' - 5 node #8489 4% 3k AR AT

&b E X Ae e 0 i 7 B
N ECEVES L P B EE D EY SESTEE P ST PN Ry

declare class Foo {
public x : ;

interface Foo {

y ’

3

function ( ) {
foo.x = 1;
foo.y = "1";

b

P Ly RARDIKE R

TypeScript 1.6 3 T —A#89& if B FPRETERXRGH X, 4 H =t
typeof #7 instanceof &97bA. AP & LG XA M F KA R L LA AR EH
AA xis T, RE x RRFEFAFEHA, T ZEMER SR P L
RAURE XA if B FHEAENTEPATH, R 09K SBOKE 3|

T .

(lish


https://github.com/Microsoft/TypeScript/issues/2338

function ( ): {
return a.name === 'kitty';

var x: Cat | Dog;
if(isCat(x)) {
X.meow();

}

tsconfig.json *t exclude 2 & ¥

—NEA B files BMAE) tsconfig.json X (RIK&3FIAMMAFEEXT
By *ts M) MAETAELE—A exclude B, 38T & R4 RIFF Pk 6 TH X
#H %7 %&. exclude BHWLRAZ—ANFHEHA XFPE—NMLEHB TG —
AR LA L ARET  tsconfig.json AFATEAL B 6948 st 842, 5450 k1

{
"compilerOptions": {
"out": "test.js"
3
"exclude": [
"node_modules",
"test.ts",
"utils/t2.ts"
1
¥

exclude 7| & XAFMEAF. AT AAIHFRA B F697] K.

--init FA4ITER

E—NBFFIAT tsc --init TUEZE FFEIE—NEST RKIAEY
tsconfig.json . T WA i — 15 LR R £ W% E  tsconfig.json .
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TypeScript 1.5

ES6 123k

TypeScript 1.5 % # ECMAScript 6 (ES6) 123, ES6 123 7T vA & X AT TypeScript
By SRR AL SR A BT 378948 Bk ESG BT 9 Ao 09 TR UM, U IR T ARG A K
Pt 5 LG B3R BEINER T 15 9. ES6 B #HE T LA FAf S HF A K&
UL Al TypeScript & 89 B a2 Fl 5695 & 37 ) 37 6918 7% (2 R B ) 2 K. 3789
ES6 23k % F= TypeScript /& k 69 W 31 fr Sh3R AL 3R 25 M) Fl B A X 3, o R F B AT
VARAE R

% 8 7 9

184 TypeScript ©A 69 export AT I 4F, B3R R AT VUL £ 5k F 869 5 9
G WRER as EGTURE ARG FHE LR,

interface Stream { ... }
function ( ) L}
export { Stream, writeToStream as write };

J E— o

FIAFE LT L as 1B RIEE—DMRF 8 F AL AR, e

import { read, write, standardOutput as stdout } from "./inout";
var s = read(stdout);
write(stdout, s);

Ve B Ak NGRS, 08 Z R ST A G ANk

import * as io from "./inout";
var s = io.read(io.standardOutput);
io.write(io.standardOutput, s);



R

R from 158 — MR AR B8 ARG S BN S AT 3R, WL F Al AR
2 AR

export { read, write, standardOutput as stdout } from "./inout";

export * FTUARMREHFHF —MERGA F B, £l —PRET EML
AR G R A AR SR B AR 77 AR

export function transform( ): string { ... }
export * from "./modl";
export * from "./mod2";

FKINF B0
—/~ export default 7 P & & — A& & XA X AR 69 KN T BR.

export default class Greeter {
sayHello() {
.log("Greetings!");

x5z 8 =T vAAE ] BRI G

import Greeter from "./greeter";
var g = new Greeter();
g.sayHello();

. S A\ Jm 3,

"Fo T A A" T AR ke R R 2 )1 R a3k,



import "./polyfills";
TRE S X TR L, F5 L ESE 3k LHFILL

7 B 5 AR B R A

TypeScript 1.5 #he T 3t ES6 A4 & A5 WAL 89 X+,

an

FRM AR A=K G AN s T F, AL e 6484 2t £ 69 Btk R %A
B 7L & X 69 4.

Wheiil,, T@OBITERATREE x, vy o z , FEFH K6 EMEILA
getSomeObject().x , getSomeObject().y #* getSomeObject().z :

var { X, y, z } = getSomeObject();

FRA B AL T VAR T ONSCAR o 4 5] A

var [X, Yy, z = ] = getSomeArray();

ABPLEY, ARA ST AR 12 3 8 S 3 A

function drawText({ text = "", location: [Xx, y] = [0, 0], bold = f:
VVAR-F:: 5 &S

// A=A EFEmEASEAM drawText
var item = { text: "someText", location: [1,2,3], style: "italics"
drawText(item);

d

I 2

TR AA


https://github.com/Microsoft/TypeScript/issues/2242

FRA AL T VARK R T-EL-38 6 IR & 3k . 6] ki, ZAAT E9ET AR B E—A
AR DRAL:

var x = 1;

var y = 2;

[x, yI = Ly, x1;

namespace (%% % ) X4

% TypeScript ¥ module RAEF BT AT L "RSRAEBR", 47T ¥AE L "sh3R A%
B X1k R A AR TypeScript 8978 & 4 A & B & "SR 9IS B 3T K30
SR B 2 2 ] d "IPBRAE IR 2t T JS kF, ALK AERT .

AR AN LA BRAR Sk 6918 R AR AR I

Z_A:

module Math {

export function ( ) { ... }
}
Z g
namespace {
export function ( ) { ... }
3

let #= const & ¥

ES6 % let #= const & PAILi& X FH%ki1F% ES3 f= ESS.

Const



const MAX = ;

++MAX;

3 95 AE R 3%,

if (
let a ;

N
~

else {
let a

"string";

alert(a);

for...of X #F

TypeScript 1.5 3T ES6 for...of #/E3R%iF3] ES3/ESS i xt #2069 L, A
B k5| ES6 B 2% 2 Iterator U@ I

¥

TypeScript 4% & & 4%1% for...of k43| B A& L8 ES3/ES5 JavaScript (%=
RALE A i B R R,

for (var v of expr) { }

S A
for (var _1i =0, _a = expr; _1 < _a.length; _i++) {
var v = _a[_1];



o JFEAEN—A R
o % target , name , VAR B PRI 2t RAF 4 A4
o BB —ANotkm A E A irat £ 6B R Rt

TREZ, EAIL R

kn

#*

T

(s

X1 % readonly #° enumerable(false) & &M method 3| EX C
EZ AT A XA R A B T MF R 2, B ARBI I AT, R E T

descriptor # writable: false ¥AR enumerable: false .

class C {
@readonly
@enumerable( )
method() { }

function readonly( ) {
descriptor.writable = ;

function enumerable( ) {
return function ( ) {
descriptor.enumerable = value;

Ed Y

1% % & 69 B P ke AL — A2 27T s AR, 5% T @ 694 T


https://github.com/wycats/javascript-decorators
https://github.com/Microsoft/TypeScript/issues/2249

type NeighborMap = { [name: ]1: Node };
type Node = { name: ; neighbors: NeighborMap;}

function makeNode( ): Node {
var neighbors: NeighborMap = {};
neighbors[initialNeighbor.name] = initialNeighbor;
return { name: name, neighbors: neighbors };

EEEMNEFEAE—NE4A T neighbor-map 8 % &, T RA1Andsib e, &7
TypeScript 1.5, &A1 T Ak miEE kT EF:

function makeNode( ): Node {
return {
name: name,
neighbors: {
[initialNeighbor.name]: initialNeighbor

#E UMD A= System HEIrim

%4 AMD #F7 commonds AE¥RAwE X 894 A, TypeScript A XLiFMm A uMp
(Universal Module Definition) ## System #3694 .

Ji ik
tsc --module umd
VA R

tsc --module system

Unicode 34 % A3 4L 3% 3L

ES6 P A% A P 4¢ A 3£ 445 LR = — 4 Unicode A3 1%,


https://github.com/umdjs/umd
https://github.com/systemjs/systemjs

BB T, ZREMNFEEZHL—ANESTFH" OFF$. £ UTF-16/USC2 +F, "

WETA—MRE, BERL CHBRAG A —3f 16 424869 KA £ 7T, BARRH A
OxD842 #7 OXDFB7 . X A& &k A MRLMIG %AGALEE LA "\uD842\UDFB7" .
RAFMA — AN ERZ PR, L F R A AR LAY TR —NRE R 57 k.

Wit ES6 WAL sE L, RTAEFH & RERFH E P AW RAT —MELERFT—
ANEYIE F4F: "\u{20bb7}" . TypeScript /£ %% %] ES3/ES5 i &% % T4/ & 4
£ 7 "\uD842\uDFB7" .

I BT AT B % F 2] ES3/ESS

TypeScript 1.4 F, &A1 TR T4 # RFFATA ES AN L, B LI
BHARE S ik 5] ES6. AT @ivogabe 8 kB, KA T BT
% 2t 415 5] ES3/ESS 89 L #.

% %1% 5] ES3/ESS i, T @ 69X A5:

function ( ) {

return strs.raw.filter((raw, index) => index % 2 === 1);

oddRawStrings “Hello \n${ 3\t ${ I\n world"

e e
function ( ) {
return strs.raw.filter(function ( ) {

return index % S==

1)
}
(_a = ["Hello \n", " \t ", "\n world"], _a.raw = ["Hello \\n", " \'

J S— 2

AMD T R 4% AR



https://github.com/ivogabe

/// <amd-dependency path="x" /> &% KR FEEFEHEANI KR
require 7 EFEIIE TS BRI, Afife TS K& F £ iFkAL F &AMk,

# 4 amd-dependency name &' AH AMD 1R #8453 — 7T ik 69 % AR,
/// <amd-dependency path="legacy/moduleA" name="moduleA"/>

declare var moduleA:MyType
moduleA.callStuff()

& 8y JS KA

define(["require", "exports", '"legacy/moduleA"], function (
moduleA.callStuff()

});
1 1 2l

#@id tsconfig.json 57—/~ H

W/ tsconfig.json 2| —/ B FiHE L —A TypeScript > B 894% B %.
tsconfig.json XA THRIHURRIFRE FEORIFSHER. —RAT
Aw AT 77 N miE:

o M tsc HF R T A, WiIHRIFRLINLATE FALELLB FFK
tsconfig.json 4.

o A tsc FE RTINS, & A -project (A -p ) FAITHRAIEE G
47 tsconfig.json X #4858 k.

(7hsh

"compilerOptions": {
"module": "commonjs",
"noImplicitAny": ,
"sourceMap": ,



N

% I tsconfig.json wiki 1 @ &4 £ %13 &.

o

--rootDir 44T
B --outDir LM ARG AL EE A, Bt RS EE
B AR LA b R AR TR R A

KA R A Z 42 % thde i X FolderA\FolderB\1.ts #=
FolderA\FolderB\2.ts , #4242 & FolderA\FolderB\ xfr&9%44). 4ok
MNP #HIE FolderA\3.ts X, ML IBERATH FolderA\ ) ég4
.

--rootDir HBET oM B LM Mm AR &, FHALITHERMA.

--noEmitHelpers <447k

TypeScript i & £ F Zo R E ol — &% extends AN TR FKFK, Xk
RE AT A Pl wRIEERREMA G A REF| B — Mz
B, ORAEBEKINGITA, ERA  --noEmitHelpers k& %iFE T&HE €.

--newLine 41T

KNS 69 AT/ £ Windows £ \r\n , £ *nix £E& \n . --newLine %
ITAR BT VAR & ZAMT A, FH 48 4 b UM P 48 ] 69 34T 4%

--inlineSourceMap and inlineSources
AT

--inlineSourceMap A&k R LB E] s M, AL LR
.js.map XHF. --inlineSources A HF#H—F I .ts IHARELF MWE
AP


https://github.com/Microsoft/TypeScript/wiki/tsconfig.json

TypeScript 1.4

RaRA
(ks

BREXVAEHTEAT M EBTAR G HEHUI—FRL o tde » H—AAPI
B ATEN string A 0 string[] RAEREFL—AEKE string #R%K -
R TARXHEE -

interface RunOptions {
program: ;
commandline: []1] [(() => );

SRRV MABLR AN - REZIMERHBLKESEWPEZ DN EBA XL T A
7,‘
=

var opts: RunOptions = ;

opts.commandline = '-hello world';

opts.commandline = ['-hello', 'world'];
=l

opts.commandline 1;
B35 BUBE A R A Y o AR T L5 9] R A A6 B
if(opts.length === 0) {

.log("it's empty");

18 A E BRI » RTAZNIAE A RS LA



TypeScript Handbook ( ¥ sUh& )

function formatCommandline(c: string|string[]) {

if(typeof === 'string') {
return c.trim();
} else {
return c.join("' ');
¥
¥
Jl g Pl

MARESRBTARTAR S RBEHF » KO R T LKA R G o Z

Ao REARBEREFERALERYE (EFEH)

function equal<T>(1lhs: T, rhs: T): boolean {
return lhs === rhs;

// Z AR B
// AR D Estringfnumber X A& A k4 KR LA
var e = equal(42, 'hello');

WL BA XA ART AR AR BRAGITA > 12 RPCE LI R AR B BHAR

P

// 'choose' function where types must match

function choosel<T>(a: T, b: T): T { return Math.random() > 0.5 ? ¢

var a = choosel('hello', 42); // Error
var b = choosel<string|number>('hello', 42); // OK

// 'choose' function where types need not match

function choose2<T, U>(a: T, b: U): T|U { return Math.random() > 0

var c choose2('bar', 'foo'); // OK, c: string

choose2('hello', 42); // OK, d: string|number

var d

Rl 1

43 4) % AT

TypeScript 1.4

212



3 ANELEH SR EN > ORI FHARL CHFIRE BT LA
553

var x = [1, 'hello']; // x: Array<string|number>
x[0] = 'world'; // OK

x[0] = ; // Error, boolean is not string or number

let 7~ 9

ftJavaScriptZ » var AR B PTEAE R IR TR o T L5 L —2qt
AT fREgbugs :

.log(x); // meant to write 'y' here
/* later in the same block */

var x = 'hello';

TypeScript &4 X #H#FHIES6H X4 F let *» FA—NRBIERNBN T F o —
AN let TERBAFAIGHILERI A » FEERBRAFACHREL

if(foo) {
.log(x); // Error, cannot refer to x before its declarat
let x = 'hello';
} else {
.log(x); // Error, x is not declared in this block

}

d

1] 2

let Rf£% & B4r AECMAScript6 ( --target ES6 ) Bfzzk o

const 7~ Bf

A — A TypeScript X #FES6 L7 69 & AL A const ° THRES —
A const RA T FMAEL 0 RAEAF A4l o Xt T AR 2 #1456 1L 2 5 3E
FRERTRCOMEGHILT ARA H BhEY -



const halfPi = .PI /

l4

halfPi = 2; // Error, can't assign to a “const’
const R &% E A iz JECMAScript6 ( --target ES6 ) BfZzk o

AR T AT &

TypeScriptil & X FES6# 3k F 47 & o @ BT UFTEHA T & F AT R Z
W

var name = "TypeScript";
var greeting = "Hello, ${name}! Your name has ${name.length} char:

« 1 2
L i B Az AESG AT RRARET » EANFIF B BA

var name = "TypeScript!";
var greeting = "Hello, " + name + "! Your name has " + name.length

—] >

1

XA

JavaScript# A XX —Z £ ZITH1E A typeof 3 instanceof #& & &x XoGE
Ao £ if 56 AN BA169844% > TypeScriptT AR fl X XA F A AT
KAEWTAGLER o

&M typeof kibE—ANTF:

var Xx: =/* ... %/
if(typeof x === 'string') {
.log(x.subtr(1)); // Error, 'subtr' does not exist on '¢

}

// x 1is still any here
x.unknown(); // OK




o E LA R typeof #7 else

var X: | HTMLElement = /* ... */;
if(typeof x === 'string') {
// x 1is string here, as shown above
} else {
// X 1is HTMLElement here
.log(x.innerHTML);

o KB4 KA 4E F instanceof

class Dog { woof() { } }
class Cat { meow() { } }
var pet: Dog|Cat = /* ... */;
if(pet instanceof Dog) {
pet.woof(); // OK
} else {
pet.woof(); // Error

R TVER type XABFRA LB E L —ANHL" .

type PrimitiveArray = < | |
type MyNumber = 7

type NgScope = ng.IScope,

type Callback = () => ;

AR L HERRBOEBV A —B BNRAERHLGHRE o

const enum (7AW AHE)



HORARA B > A2 A A2 5 05 b3 T F 2 € 4 R RAD 3 LB B AR T FFf
KA 3 FAE BB P st 24z E o 3789 const enum & A5EH 6 enum £
AA AT @OEARFGER » AZERFR]SFRIET o

const enum Suit { Clubs, Diamonds, Hearts, Spades }
var d = Suit.Diamonds;

Compiles to exactly:

var d = 1;

TypeScriptdL &7 7T #8891 5L T 1+ AR A

enum MyFlags {

None = 0,

Neat = 1,

Cool =

Awesome = 4,

Best = Neat | Cool | Awesome

3
var b = MyFlags.Best;

-NOEmitOnError < 4-17iLM

TypeScriptéiF & QK IMATA A B £ L B4R (de o & string ERMKAL

% number £ ) HMMAA MR s c BEMBRFELIZELECY T ETRLL
FRAERNGERL  BAAZFRGL—RGDFIME o #69 noEmitOnError 17
18T VATE R 72 %38 B 38 2] 45 R 09 1 DL T 4R 4 4 AR jsRAG o

T I AMSBUIl LA 8 RIAT A 3 X ATFMSBuildH Sl A KATB L8947 4 %
AT 0 B R A Rk B SLF M o

AMD #23% %



BKINE L TAMDAE SR A B & XA R o RARALEC TR (e o rjs) LA R
B AL Sk B B 7T AE & A SRR o

# 6 amd-module name ARZEAFLRIFEAEAN—ANTHRGHEIRE :

//// [amdModule.ts]
///<amd-module name='NamedModule'/>
export class C {

}

%2 R &2 NamedModule WAE MR AEIRZ » A BAAMD define #—3R % :

//// [amdModule.js]
define('"NamedModule", ["require", "exports"], function (require, e
var C = (function () {
function C() {

}

return C;
0O
exports.C = C;

1)
4 1 -l




TypeScript 1.3

Z BRI 19

RE@#HH protected M FERA 5L EiE 5 4w C++ > CHinJavaF 89 —# - — A
X8 protected M A AALRXANRGFEFTR

class Thing {
protected doSomething() { /* ... */ }

class MyThing extends Thing {
public myMethod() {
// OK > =T VA& T K B 18] = FRAP 89 pg, 5
this.doSomething();

¥
var t = new MyThing();

t.doSomething(); // Error > T&&4& K IN3R5 19 2 AR A A

SLLL R A

— AN R A KGR L LI s (2R T —H R B EA o

LA EM KT
THREZERT—NE—MTEZL string 2R EZ =ML EZ number £

ode s AR
784G 4

// Declare a tuple type

var x: [ , 1;
// it

x = ['hello', 1; // OK
// #xEAn4E1L

x = [10, 'hello']; // Error

{2 &5 ] —/A~Csm by & 5] » 24FB| EAFEg KA



TypeScript Handbook ( ¥ sUh& )

console.log(x[0].substr(1)); // OK
console.log(x[1].substr(1)); // Error, 'number'’&#A 'substr'z ik

& TypeScriptl 42 » 37 FABE T L3569 TEE » 2R EKELSEH ¢

x[3] = 'world'; // OK
console.log(x[5].toString()); // OK, 'string'#='number'#f#A toString
X[6] = true; // Error, boolean®&numbersstring

4l S—

TypeScript 1.3 219



TypeScript 1.1

Pt P R

1 ARRA B %1% 33 3% JE PO BT A AT A B9 RO B 44E o B8 i R 10 5 2 a9 A K A

45 09 A2 3T P AL 0]

TypeScriptiL£ R 24 A --declaration Ar1CE 4 P &R AL ZRAEG T I
o X £ Angular 2R A A 0 Blde

module MyControllers {

interface ZooScope extends ng.IScope {
animals: Animal[];

}

export class ZooController {
// Used to be an error (cannot expose ZooScope), but now is on.
// an error when trying to generate .d.ts files
constructor(public $scope: ZooScope) { }
/* more code */



http://blogs.msdn.com/b/typescript/archive/2014/10/06/announcing-typescript-1-1-ctp.aspx

ATIARANME K EBALDR A RORIBLT KT FHE - S
R A RAES o TypeScript X4 5 JavaScript/U-F48 B 69 238 XA » sbobp R4ET
R B AA R AR KAV o

AR

AR A6 B R A wE A [ ¥ d9true/falsetd » £ JavaScriptd= TypeScript £
# boolean (HEiEBZTPFH—4) o

let isDone: = ;

T

A= JavaScript—#% » TypeScript £ 89 T A & FAR A F 5k o RiF ey £ A
& number ° BT XFT#F At FE@E > TypeScriptit X #HECMAScript
2015F I A By = B Ao N H F@E ©

let declLiteral: = 6;

let hexLiteral: = ’
let binarylLiteral: = ’
let octallLiteral: = ’

EYX

JavaScriptf2 /589 5 — AR RE R LM T RIRE 5569 UREIE - B eiEs
P —# > KAUMEA string AL AZKIE LA o FeJavaScript—4F > 7T WL A 23]
T (") RENT (') RTFFHE



let name: = "bob";
name = "smith";

RET AL IR TS > CTAE LG LA AR REX o ZFFHERLBR
gls el (- ) o FHE ${ expr } TR XEAKE KX

let name: string = “Gene’;

let age: number = 37;

let sentence: string = "Hello, my name is ${ name }.

I'll be ${ age + 1 } years old next month.;
X5 TFT@E L sentence #77 XA RAF ¢

let sentence: = "Hello, my name is " + name + ".\n\n" +

"I'1ll be " + (age + 1) + " years old next month.";

¥

TypeScripti%JavaScript—# T AR VE R AT FE o A RAF 7 XN TAE L$ o H—
o TUEAERDE@BEL [] » AFOhED T ERRY —

let list: [1=11, 2, 3];
BmAh oy AR A AZAE > Array<aEEA>

let list: < > = [1, 2, 3];

L4 Tuple

AARBAFERT N CRhAETREPEAGEKA  ZLFNERRLAMAE o 1
Yo ARFTTVARE L—* A5 B A string A7 number £ &TA



// Declare a tuple type

let x: [string, number];

// Initialize it

x = ['hello', 10]; // OK

// Initialize it incorrectly
x = [10, 'hello']; // Error

%5 Fl—A Bk 5l 9L E 0 RAFELEA R

console.log(x[0].substr(1)); // OK
console.log(x[1].substr(1)); // Error, 'number' does not have 'sub:

4l =

G Rl — AR AE > RS RAAR
x[3] = 'world'; // OK, F4F & TVAMME% (string | number) X%
console.log(x[5].toString()); // OK, 'string' # 'number' ##A toSti

x[6] = true; // Error, A RFA(string | number)X#

R =

R
P

AR T EB/IA > RNALENEHEY Zitbe o

MO

enum XA Z 2t JavaScriptir A RE XA G —AF A o BCHFLCIBZT —4 0 1%
FAARER R ST A — AR T A HF 6 % 5 o

enum Color {Red, Green, Blue}
let c¢: Color = Color.Green;

RINFEALT Ik 0 ABALKRT o RETAFHEIE AR G o Hlde > &
114 £ 69 6] TR 1 A% 5 .



enum Color {Red = 1, Green, Blue}
let c: Color = Color.Green;

B A ASARA T AR

enum Color {Red = 1, Green = 2, Blue = 4}
let c: Color = Color.Green;

AR RPE ) —AMMEF] AR T AR AR EAF R C LT o Bldo » KA1 B HAE
A2 A2 X R C b4t B Color 2 AL 5 » AT AL XA 898 F ¢

enum Color {Red = 1, Green, Blue}
let colorName: = Color[2];

alert(colorName);

(Er 1

HEE > BNSBEAMLERBERBREFRFREAY T EH T —ANEA o ZB4E
Ttk A THEINAE > e R AR PIARFZFREBE o ZRHHFLT > KIF
HERAAEER S ZIEERITREDABFEECMNALRFRRNEE o A RMN
TVME R any R kAR RET F ¢

let notSure: = 4;
notSure = "maybe a string instead";
notSure = ;

e A R BATR B B » any RAETSA A CAVFRAEREFR T &
FHOSIBREURE o RTHRINA object AAMMNIER » shipehk L e
T FAH o 2R object AT ETREAVFRE CMIE T - 12X Fat9% e
€ L@@ AR 7k BME e AR &Gk



let notSure: = 4,
notSure.ifItExists(); // okay, ifItExists might exist at runtime
notSure.toFixed(); // okay, toFixed exists (but the compiler doesn

let prettySure: = 4;
prettySure.toFixed(); // Error: Property 'toFixed' doesn't exist ot

| S 2

LR R fn 8 — Iy HIBH RN > any RBLEF A o e > RA—ANFA
CEET RE R HIE

let list: [1=1[1, , "free"];
list[1] = ;
= 8

EARE LR void £AHEES any £AHHER s CRATRAEMER o F—
NREEAREEE » ARAF A NPLEEDEEAZ void

function warnUser(): void {
alert("This is my warning message");

BFH—/ void RAM T XA LA KA » RARRREACK
% undefined #* null

let unusable: ;

Null /= Undefined

TypeScriptZ » undefined # null AHZF &8 A B TG ERA 55|
# undefined ## null ° #= void A8l EN1 KRG XA AL REMRK :



// Not much else we can assign to these variables!
let u: = ;
let n: = ;

HKIAFEAT null #= undefined ZFTH XA FEA o shAHART IR
1 null 4= undefined MA% number RRH T E o

Ko B4R48E T --strictNullChecks #4772 ° null # undefined R f2MR1A
% void FPEAMIE B o XAB LIRS F LR o LF XL RBHEAN—

A string 2 null X undefined * RT VML AEKESEA string | null |
undefined ° HXUWLHY » HERINSNBIHKREEA -

EE  RMB IR T EEHAE A --strictNullChecks » 1278 KFM ZHKATE

EIEXANARIE A K A8 o

2

Never

never R R T ZAEAKRB LG XA o Hlhe > never RAZARKEZ
o FFIBEARIT LR REAEN HEERR A KA KR AR XNGRGE LA
TFMT A never A » B U1K RA A6 EA R BT LY BT o

never EH ZALATREAEGFEA » LT IARMALIEATER 3 Rdm » BHEHR
& never BFEMRTIAKAEL never A (AT never KHE X)) - B
£ any AT IAMKIEL never o

T@A—®RE never A6 HE :



// RElnever &) & EK LM G T ikik B 694 &
function error( ): never {
throw new (message);

// FWTEREE LA A never
function fail() {
return error("Something failed");

// BRElnever #) KL G T kR B 04 &
function infiniteLoop(): never {
while ( ) {

}
}
£UHE

A EHRAR 2R B A BB 0 4R & eTypeScript & T A XM B £ 2a13 & o B H X
SRALERFRAIE—NTIREFLECINA XH 2 aineg LA o

W R T REAFXTUAERRIER » “MEH - Kpd AT e Tz £
'E: <

TIHHRAECIE T L EA R EE TR ITHRORELEEH - & #Txéffﬂf
B 0 RALRFNEAEMN o TypeScripta B xR » 5 i » ©R#ATT LM
gk d o

KA ARG K o R— R RISk ;

let someValue: = "this is a string";

let strLength: = (< >someValue).length;

A—AA as Bk



let someValue: = "this is a string";

let strLength: = (someValue as ) .length;

AR XEFNEG o ETHRARNARSZEZEALTAREMIAZSLF  Am > SRE
TypeScript 24% FIJSXBY » RA as B EBE LA FY o

*T let

WRTRLEZEERT » KIMMEA let X4F RKRH K KT A 9 JavaScript % 42
F var ° let *#F &JavaScriptty —M#FH A > TypeScriptE£ M T € o Ki12
LG F@ANBE RS F NG FRART L GARAE T let RAFR > FTARTER
8 let %K% var &



TR B x
T F W
let #» const A&JavaScriptZAa 42 #e9 T EF A7 N o BERMNZATRE

B0 let £REF @Y var A > {2 T AH 8 K R# % /£ JavaScript %
B—FR o const A let B9—MIE5& > CHEMELEN —NT EFHRIRMA o

R 4 TypeScript&JavaScriptty# & » ATl R F 3 X let #7 const o T@HK
MNeFEmitl R Feg 5 5 NIRRT 2548 IR KA var o

4o RARZ AT4% Fl JavaScriptif AR H A& » M2 T AR 2RALRGE I o wR
ezt var PRAMBEFIL TRIBE > RLARTABRRMETIAT o

3
var 7~
—BEARENHLAL var X4EF T LJavaScriptE = o

var a = ;

KZAREIEI > RERLT—ALH a fih 10 HEE -

ENLTUERRATZ LSS

function () {
var message = "Hello, world!";

return message,

FHEMNELTAELECRBEAIFFEAEGTE -



function f() {
var a = ;
return function g() {
var b = a + 1;
return b;

var g = f();
g(); // returns 11;

L@megFE o g TARRE f RPEENLNY a B HF g AN &
AT AR E] f 2h a B MRS g £ f CERITREAWAEAN > €HA
TV R RAS K a o

function f() {

var a = 1;

a = 2;

var b = g();
a = 3;
return b;

function g() {
return a;

f(); // returns 2

V& JB 3% 0 W]

HTREBLECEZTHOAR > var F AR EFEGMERBAN o AT @46 T



function f( ) {
if (shouldInitialize) {

var x = ;
}
return x;
}
f( )
( )

AEEETHRESFILRBEIM]ITF o TF x RELE Iif B 20 22K
TALB 6@z e o XARA var FATUEEECH R > Bk ¢4
2 1R X By A IR A SRARATAL B A 1B (RAVE @ iFmnd) » a2 e gRER
st AT L% o A BAMKA var HFRARI BRI AR o [ A HLEA K
AR R B o

XA RIRIN TS F] A —44iE o HPZ -3t ZREAR—NTEHTL
Fi K

function ( ) {
var sum = 0,
for (var 1 = 0; i1 < matrix.length; i++) {

var currentRow = matrix[i];
for (var 1 = 0; 1 < currentRow.length; i++) {
sum += currentRow[i];

return sum,;

REREHFB—BFEA > L2 for BIAXEETE i > BAA i A3A
MR REAERABANTEE - FEBRHAREINRFTE  XEFATRERDF &
iR 5l A5 B IR o

TERBEFZA
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for (var i = 0; 1 < 10; i++) {
setTimeout(function() { .log(1); 1}, *1);
}
AB—TF » setTimeout &% FEMHERGHIT— R (FHLERDHR
T .

e F—T#4R

10
10
10
10
10
10
10
10
10
10

% % JavaScriptf#2 5 i st AT A CERHBEKT » 2 REETE s RATE—A
Ao REBAMZ B4R AR
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% g AR BETAGEE £ 28 a TF o

IEERANE AR Z ELEAZINETXLEZGHENL - setTimeout £ X T &8 B HMAT—
AN HERELE for B ER)E o for ARG RG> 1 8944 10 o PTVA
L [P EAZE » CaATHE 10 |

— AR )RR T kAR LB AT R R K X (IIFE) kM HEAFREA
B i A94E :

for (var 1 = 0; i < ;o i++) {
// capture the current state of 'i'
// by invoking a function with its current value
(function(i) {
setTimeout(function() { .log(1i); 1}, *1);

1)(1);

B EOHAERMNCEAZILRT o 548 i 28 & for BIHRELH i - {2EH
ABMNAT AMHGLT > FIARIMN TR EZK for IR EGNRA o

let 7~ B

RAEMRCEHET var FLE—EFA > IBFHLATAHZA let BORFALT
FTo RTLEFARI let § var 9 FE—% o

let hello = "Hello!";
FTEHRPIARAEEEL s RAEEL ) RINBETREEANHAE o

A R 3%,

LR let PA—ATE » CA&A LB HAE R BRKIRER X o TR T1%
R var AT EARMET L 026 RE M5 F » AR RT £ 8B
893k R, for PAIRZILATFAET 769 o



function f( ) {
let a =

if (input) {
// Still okay to reference 'a'
let b = a +
return b;

4

// Error: 'b' doesn't exist here
return b;

RERMNEZXLT2ATE afr b o a EARE £ AN > @ b GER R
A if BaRE o

£ catch &6 25 A6 T F4 LA BAE RN o

try {
throw "oh no!";
3
catch (e) {
.log("Oh well.");
3

// Error: 'e' doesn't exist here
.log(e);

MAREERBRGTEG S —DEFLEL  CNTRAEME AL ERE o BRA®
REWL BT ENOERRE > 124 B2 F € RE A R34 E T 46t
HRRE o CRAMREARIN FREE let BEHIAF BN » FiE289T
TypeScript ™ vA 27 & A1 45 & o

at+; // illegal to use 'a' before it's declared;
let a;



EE—E 0 RINDBATUE —ANRARERNBRT ZHE AAMRRE o RATRITFRE
ETEERARMERARNRZE o R A RKRD B 1z HES2015 » WA E4TH 29
—AMEaR 5 ARd 0 A TypeScript2 R &Rk 69 o

s

e

function foo() {
// okay to capture 'a'
return a,;

// Tfefe'a'wE AR AR ' foo!
// BT PG AL R
foo();

let a;
X THHMRARGE S48 » £F K EMozilla Developer Network.,
SN 2 3
T LR
EMNREEA var 2K > EREFRENA S TR RRLFEIA o

function f(x) {

var X;

var X;

if ( ) {
var x;

3

Er@mep T2 A x FRAERERFIA—AMHREH x » FARXETAF K
BRAG o XAZFELMRAbUGIIRIR o SFE 0 let FHRTASZATMT o

let x P
let x s/ R REBEREIANMMERARE S XEA X


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Statements/let#Temporal_dead_zone_and_errors_with_let

IR E R R A Z S B A R B89 7 ATypeScriptd &4 5 — MR £ % o

function f(x) {

let x = ; // error: interferes with parameter declaration
¥
function g() {

let x = ;

var X = ; // error: can't have both declarations of 'x'

HRAZRRBENBR LT EFRRAJIZMERNBRETEREFNA - mAREMERABRETEFE
LRAT TR ERELEER -

function f( ) {
if (condition) {
let x = ;
return Xx;
3
return Xx;
}
f( , 0); // returns O
f( , 0); // returns 100

o= B RREFN AN —ANIHEL FEITAHAMRM G - e2—FTT 8] » TS
TS HF] ANFT AR 0 Bl BT AL T RS AR R — 4R o Blde s BAR&RAT A
F let TBXZ AT sumMatrix &3 o



function sumMatrix( ) {
let sum = 0;
for (let i = 0; i < matrix.length; i++) {
var currentRow = matrix[i];
for (let i = 0; 1 < currentRow.length; i++) {
sum += currentRow[i];

return sum;

IR PEINGEAF R B0 R > AR EIEING 1 T VAR kI E 1A 3R
g i o

WF R GERAER R BARNEZE HAWORG - Flafof Ly giEs
ARAE REZFFAITH—T o

B B AF R 3R & 09 RIX

LRI ERREBA var PAN T > EMNMARHIERT —TEARRITE
TG CHITHAERY o ARMH > RIAN—AEARN > CRIET AT E
IR o REAERRARBOERHATRE » INITEEELM BN TERAGE -

function theCityThatAlwaysSleeps() {
let getCity;

if ( ) {
let city = "Seattle";
getCity = function() {
return city;

return getCity();



AARMECEE city IR ERRIT city > FIARRHE if BaiTLE RE
AR T LG RE ©

BB —Ta @ setTimeout #4]F » KAV IE F AL A L Bp AT 09 R E R %k Xk
RIAR for B EREGRE o 5L RINMBYEARBRIG T EHET —
NHE R FIE o RAEMIER L » 22 FE65T » 1R R b /£ TypeScript £ 3 44
7 o

L let PABAABEINMREINAA ZATRNITA o RARAELBIFEIANT —A
W% IR > T AR R AR B — AR o AR ARAVEAE A
S BPHAT 0 F ok ik XA E > FTLE setTimeout #1FZ &AL let &
B TIAT o

for (let i = 0; i < ;oi++) {
setTimeout (function() { .log(1i); 1}, *1);

SEB S TH - ER

© 00 N O O A WODNPFEP O
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+
const F~
const PARFHLTFHF —FhHr X o

const numLivesForCat = 9;



€fg let F APl » AZEMREH L TAREN » CINEIRIEE FARRAKT
BeeapiE it CNIMAE let AR FE RN > AL R8T €41 T AR o

BARAGFHEAR » N5 AR R T L8 o

const numLivesForCat = 9;
const kitty = {

name: "Aurora",

numLives: numLivesForcCat,

}
kitty = {
name: "Danielle",
numLives: numLivesForCat
};

kitty.name = "Rory";
kitty.name = "Kitty";
kitty.name = "Cat";
kitty.numLives--;

MR IERAE R 4ok ik R % 0 IR E const TEAARRKREZIRLTH L o Fi&
& » TypeScript A HF R ¥ 2t £ 89 R R X E R A 56 o o0 —FF @it o

let vs. const

A RN A AR IAMEG F AT X > KA1 A RSFB RS LT 5K%
RizZ R — > BRE I IRFALME o

BRSO AFAUR N 0 BTE R ER T AR A5 AR R %A A const o AAKRI
RAELR—AEEFFTENEE A M2 L CEAZERDHALTEES B AE
M FLBZEZAMG 24T 2N IR T T FTHMWM o £ H const T AERMNE
7 5y 09 3 M BRI 09 R Fh o

A—z@ APRER let BN o INFMRAPIFTALAT let o


https://en.wikipedia.org/wiki/Principle_of_least_privilege

WRIEAREG B THIBT > e REEEE » GHRARRHL—T o

A

Another TypeScript & £ 7 ¥A fi# 47 & & ECMAScript 2015 #H T o T ¥ 7| kEF 45 L
the article on the Mozilla Developer Network o A% » &A1 2 8 — AN 45 69

AR Ky Fe4n
LR ES THAYGBHEMET -

let input = [1, 2];

let [first, second] = input;
.log(first); // outputs 1
.log(second); // outputs 2

RBE T2 4% T % first # second

first = input[0];
second = input[1];

MR TCERG TR LT

// swap variables
[first, second] = [second, first];

TER T H% 5% :

function f(
.log(first);
.log(second);

¥
f(input);

c METRMT K5 BEAHFIE

) {


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Operators/Destructuring_assignment

RTALE AL ... BEUERMETE

let [first, ...rest] = [1, 2, 3, 4];
.log(first);
.log(rest);

% & > & T A&JavaScript, R T A B SR R XS BRI AE ¢

let [first] = [1, 2, 3, 4];
.log(first);

let [, second, , fourth] = [1, 2, 2, 4];

st % R

R VAR Mg 2t %
let o = {
a: "foo",
b: ,
c: "bar"
3

let { a, b } = o;

Ki#@id o.a and o.b AIET a # b o EZFWRETREFR c HRTUAE

Wg’é‘: o

AR LA ARA » AR T VAR A # B 6 R ¢

({ a, b} ={a: "baz", b: 3);

EE o BMNEERET K CEAR > B A Javascriptill & 2054 { Aedb 895 6 #F
B — A2k



RT AL FERM .. BHCRFRLTE

let { a, ...passthrough } = o;
let total = passthrough.b + passthrough.c.length;

BHEGL
PRAT AL B VL R B 89 4 3

let { a: newNamel, b: newName2 } = o;

X EMEEFAE TIAFRIL o RTAE a: newNamel EHL" a A
73— \=4

WAMES AL FHRERTATHT

newNamel ~ °

let newNamel 0.a;
0.b;

let newName2

SAREGE > BENETRAE ALY - WwRRBRTEHE

ERES EREGRK o

let {a, b}: {a: , b: }

I
o

QIR
IR UAE T VATE R A B M undefined B 4% F &4 14 -

function (
let { a, b = } = wholeObject;
¥

d

B MAFE

) {

S

M4 > BP4E b A undefined * keepwholeObject H%&k# % ¥ wholeObject

MBMYE a o b LA
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FRMAAER T R4 E o A VAT M EMIFR

type C = { a: , b?: }
function f( ): {
}

ok BEHRATE S 0 AR KB ERT - §h o BEBAER
I Z ATE B AR o

function f({ a, b} = { a: "", b: @ }): void {
/.

¥
f(); // ok, default to { a: "", b: 0 }

kg R — K AIEBT BT 0 K ERTFRE LN o

HoR o ARE B fol 2 B BT EAT — /KA R T 269 Bt % e 46107
ko Bl ¢ HEXHA—/ b THEMK:

function f({ a, b =0 } = { a: "" }): void {
// ...

3
f({ a: "yes" }); // ok, default b =

f(); // ok, default to {a: ""}, which then defaults b = 0
f({}); // error, 'a' is required if you supply an argument

s AE R fRAG o INAT @ A9 T T A o s R R S 69 MR R ik XA AT

fRE) o REASBAERESREMMGINIE  RERKEAMEE A —FGTHFL » Kk

fEAn R ERR » W AAEAIERE o B ERAXERERF I mELE . kA
A7 VA E AL R AR 2 AR B RAE R 3K K o

Tt



BFABAEA LG RMAAR o CAFRE —NEBEIAAF—ANFE o - %
B AR —AE o flde

let first = [1, 2];
let second = [3, 4];
let bothPlus = [0, ...first, ...second, 5];

X 44 pothPlus #1454 [0, 1, 2, 3, 4, 5] ° REAEiEelz
T first #= second 81— EFE N o AR EHETREPTAT -

RET AR F ¢

let defaults = { food: "spicy'", price: "$$", ambiance: "noisy" };
let search = { ...defaults, food: "rich" };

J —

search #1484 { food: "rich", price: "$$", ambiance: "noisy" } ° #f
RORFWEAGEALE RN S o BEARFA—H > CRNEELZRITAE 2
RN E o RhERERAAERANLEDNBERLB L @YEE - K

B de REAVS A L@ OB T > % B BAT RS

let defaults = { food: '"spicy'", price: "$$", ambiance: "noisy" };
let search = { food: "rich", ...defaults };

«1 S—

AL > defaults £4 food BMHAETE food: "rich" » AXEXHRAKA
HEER o

MHERATHEC—LTATIGRA - Ak ERESHE A FOTHAR
o RIKERZWEEREA—AN R 2N REZRELF &


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Enumerability_and_ownership_of_properties

class C {

p = ’
m() {
}
}
let ¢ = new C();

let clone = { ...c };
clone.p; // ok
clone.m(); // error!

Hk > TypeScript/aiF B RAHFRAZH HF EEA L% - IR LE
TypeScriptty K kR A F 5 & £ o



TypeScriptty s i M X —E* AT R A a9 B AT R AR E o CA WA X
PERR R ET XA o ETypeScript L » 4 2 69/ A 3t 2 4 X R A4 % fo
ARG AL B, 5 = 75 KA E SLRY o

L
g
T il i — A R kW R E O & e TAEMY

function ( ) {
.log(labelledObj.label);

let myObj = { size: , label: "Size 10 Object" };
printLabel(myObj);

AUt R4E5A printLabel 89 A o printLabel H—/A5%» FERKEZA
SHESH—N%H label RAY string BN o FREZNZL » RINEANY
NHEHAPRETRELOLREBN LT RIBFERABENELFTHREBERTELE

FHARARXERE - KRim » A LE1ETypeScript# # A 2R& X %48 » KN TaEd
FHAC AR o

TomERMNEE L@OH] T > ZRMEAFED ML LR EE2— label BHAX

A string



interface LabelledValue {

label: ;
3
function ( ) {
.log(labelledObj.label);
3

let myObj = {size: , label: "Size 10 Object"};
printLabel(myObj);

Labelledvalue # 2 #tdFlb—AN &5 » Rkt L@mplFEHRZR - BREATAH
—/ label BMHHEAA string 9% o FRIEZNA > RIMNEZEZH TaE
HEHEBEZT LM AL printLabel 9 EFFATEIANE DT - KRS XX
FEABEGIN o RBANGHZHA L @RI GLBEMH > MLAECKARAITFL o

BH— AEAROE s RAREEL 2 EREREGRT » R 2480 09 &G £ FF
H AT BT A o

T 3% Btk

Bo LW BIEREMELTY « HFLEEREXREEMHTELE  RARATA L -
T i% & P2 2 Bl “option bags™#2 X AR & » AP RBAEANG S E A E T AA NS
B ERAET o

T @& 2 T “option bags”# ] T :



interface SquareConfig {

color?: ;
width?: ;

¥

function createSquare( ): {color: ; area:
let newSquare = {color: "white'", area: };

if (config.color) {
newSquare.color = config.color;

}

if (config.width)
newSquare.area = config.width * config.width;

}

return newSquare;

~

let mySquare = createSquare({color: "black"});

| R »

FATHRBERGEDGLANHEORZXLERS > ARETHENSL T KNG @l

—N 2 FFo
T 3% B AT — R T AT T A5 AR 0 B e B AT TR R 3L 0 S =58 T A 3R 5]

BT T A6 B i 894898 o thdw » RATIEIS createSquare 8 color &
lri/g’};f'é% ’ ?}E‘/‘g\/?%'—élj_—/lxég_i%%%% :



interface SquareConfig {

color?: ;
width?: ;

}

function createSquare( ): { color: ; area
let newSquare = {color: "white'", area: };

if (config.color) {
// Error: Property 'clor' does not exist on type 'SquareConfig

newSquare.color = config.clor;

}
if (config.width) {
newSquare.area = config.width * config.width;

}

return newSquare;

let mySquare = createSquare({color: "black"});

{ E— >

A Y2

— et £ B MR GG 2T F R A 6] 6 B ARAS LR o ARFT AL B AT
R readonly k{8 R 1% Bk

interface Point {
readonly x: ;
readonly vy: ;

T AL RE— NN L FEERME— Point © BMIEE ° x o y BLTE
WHEET o

let pi1: Point = { x: , Y }i
pi.x = 5; // error!



TypeScript A ReadonlyArray<T> £# > €5 Array<T> AL RZRTAH T
T kE3T o BT AR A G Bl TR A5 2 e

let a: [1=10% 2, 3, 41;
let ro: ReadonlyArray< > = a;
rof0] = 12;

ro.push(5);

ro.length = ;

a =ro;

L am R Gy G —4T 0 T A Bl s de ¥ ReadonlyArray MKAEE] —AN-Eid 44
AR o [2ZMRTURELABBZETE :

a = ro as [1;

readonly vs const

K EH %A readonly EA& const A EARARZLECMA T IR ZELZEA
—ANBE o WA T EMERAEIER const 0 HHABENLER readonly ©

AN e

EAVE B — A F 2488 T H 2 > TypeScriptit &1/ X { size: number;
label: string; } ®lRdAZ 435 { label: string; } #9REKEL - RMNTEZ
T Tk B > B id A /£ “option bags”E X ZARA A o

AR o REHIG XA H 4691515 £ JavaScript ZARAE WAL G L AR B T A By o
tode s & createSquare #F kit :



interface SquareConfig {

color?: ;
width?: ;

}

function createSquare( ): { color: ; area
/] ...

}

let mySquare = createSquare({ colour: "red", width: });

J

I 2

ZZEAEN createSquare BAEIFE A colour @ FZE color ° f&JavaScript
o XTAKKHEK -

RTREFHRINMMPCLEEAERIT » BA width BHREEEZY > 1 G
£ color Bt > mEFIE colour BHEZLZLA o

A f > TypeScript&ik 4 LB AR TREH £bug °© M £ F @& 2MAFA M AL
3G BEEE  SRENRELTEIEASLEERGHE o wR-AHEF
o E G AEMB R R R OSBRI » REFE]— R o

// error: 'colour' not expected in type 'SquareConfig'

let mySquare = createSquare({ colour: "red", width: });
Gtk ST HE o RAEGTHEAERNLBVHF

let mySquare = createSquare({ width: , opacity: } as Squarel

j E— 2

AR o ARG T K ARG N —NFHE R EL > ATRARGRB AT I ZT
b B A O H sk R AL R B9 B SN B o R SquareConfig A L@ E LY
XA color o width B> A HELAHFAEZKENLCEME » AB2KMNT

AL A e

4

b2



interface SquareConfig {

color?: ;
width?: ;
[propName: ]: ;

BN 2HE R 5% » 2EZXRIMBLATHA SquareConfig TURAEZEK
T EME » FERAZENM T AZ color #2 width ° AR A K EPTIE ©A169 LA ZAT

BA G — TR LR EG T K > ZTRSILREBIRIT > ERAKZ A2 Z W
il NA—AZE: AA squareOptions FELZ I HINEHAES » HUAREFSR

let squareOptions = { colour: "red", width: };
let mySquare = createSquare(squareOptions);

2895 AR Lo —BHORERDE > RTRIARZERARZERSE - T aEF
FEARRRREGE XN ZFERE R RT AT AL R XL HF 55 » (2% KIRFI B
M B4R A B Efbug ° #hEHAREE T A RA S B 69444% 0 Hude“option
bags” > e %EFE—TROGEUEN o AL > wR LIFHME

A color 2 colour &ME%| createSquare ° &&= %457 SquareConfig & L
EARPEL— & o

S
¥ 0 4845 B it JavaScript ¥ 3t S AR A 69 BAR A SN o B T R A A B M A LR
2t %I BT ARG R FEA o

ATERFERTRFEEA & TR BT L —NARLEL o EhBEA—NA
HAERPNAABEABEREBGRPEEL c 2R INERENENLENEEL T ER o

interface SearchFunc {
(source: , subString: ):



BHEZLE » ZEMNTARERA Lo —HE A IS ZHER D - THREFT

AN 2

Lo TR R — M RERENTE > AR AR XY RERELIANTE -

let mySearch: SearchFunc;
mySearch = function( ) {
let result = source.search(subString);

return result > -1;

T REREVGRERARE R IFNARE T EFRE5E DL LN L FAAILE o
thde » RAVE A TEg KA EEF Ldmegh T :

let mySearch: SearchFunc;
mySearch = function( ):
let result = src.search(sub);
return result > -1;

R SRR ITRE BRI E EOSFKRBTRRL o L RIFTEL
T LA > TypeScriptty £ AL BT R A KL > RA RFEERKAL

T sSearchFunc £AH T & o HFAYR e i KAl 3 LR A4 BT k69 (SLp
A& false ## true ) o WRIEIPMRKREUKFRFHE » AR EE2ELK

1/ a9 REIE LA 5 SearchFunc 2 P89 L RILE o

oy

let mySearch: SearchFunc;

mySearch = function( ) {
let result = src.search(sub);
return result > -1;

E AR OE %

ERMBEORHERFRVEZRS > KA TAAR LS AT R IF27 9%
A s tbde a[10] Rk ageMap["daniel"] ° T ERIIXAHALAF-NRINZEL > EH
T ZRINGER s TAAARGRIBREEEA o ERNEAE—AMF -



interface StringArray {
[index: ]1:

let myArray: StringArray;
myArray = ["Bob", "Fred"];

let myStr: = myArray[0];

@B FE AT LT StringArray #0 €BRARINEL o BARIIEL R
&7 %M number % %3] StringArray Bt £4F3| string RA R EME o

AR XFRRRINEL . FHERRTF o TARNER A LN RI] > 12TRF
KGR EE R AT E R BEELERGTFER o LEAN S1E

Jl number k%3518 > JavaScript&i§ € string REBE RIS L o &
hAA 100 (—A number ) X &I FFRTEA "100" (—4 string ) *
F5l o AumAHRRF—E o

class Animal {

name : ;

3

class Dog extends Animal {
breed: ;

}

interface NotOkay {
[x: ]: Animal;
[x: ]1: Dog;

FRB R EL ARG IBITRE dictionary BN > AL LKA BHE
ELREEEA A - RAFHE K5 7#9A

T obj.property ## obj["property"] AAFH XART L o T @94+

2 name WEABRHFHFE R XAHRILER » FUAERBLERSE —MERRT



interface NumberDictionary {

[index: ]1: ;
length: ; // “T¥As lengthZnumber £ &
name: // 3% “name 8 XA 5 k| AR R EE G KA

o IR R HF L% EA R THERGET S K5I MA

interface ReadonlyStringArray {
readonly [index: 1: ;

¥
let myArray: ReadonlyStringArray = ["Alice", "Bob"];

myArray[2] = "Mallory"; // error!

R E myArray[2] * BA R ZLZREH -

FIP e

5C#xJava 23 v 69 K KAE R —4# » TypeScripteL 4844 F & sk 9 #4 9 5% 4
FaEMRY -

interface ClockInterface {
currentTime: ;

class Clock implements ClockInterface {
currentTime: ;
constructor(h: number, m: number) { }

BT UAEFEDPRE TR EREENE > wR T@H setTime 7 iE—

=

—MR+E



interface ClockInterface {
currentTime:
setTime(d: );

4

class Clock implements ClockInterface {

currentTime: ;
setTime(d: ) {
this.currentTime = d;
}
constructor(h: number, m: number) { }
}
HORET RGN ILAEAEFRARTY) c EXLHERELLETEA

FEALH R o

RBSHT 5 EP 0 R A

LR R O gE s B RE R T EARANRAE @ F A0 R A S 54
R o RLEZED » SRARNBERELETL—NMEHARATL MR EEHN
XA O B 245 5] — N 4E

interface ClockConstructor {

new (hour: , Mminute: )

class Clock implements ClockConstructor {
currentTime:

4

constructor(h: number, m: number) { }

FLERAALE—ANEEZRT —Aont» At epiRs#iTEA LS o constructor
BAETROG#HIZFNS  IAREALENTCEAR

At > BN ZEFERELGHIIS  ATEOHF > RNITLT AANE
T » ClockConstructor ##i& &# T A A ClockInterface #A LB XPTH o
AT HEEAN T L — MR createClock ° EAAEANG KA L ZE LA -



interface ClockConstructor {

new (hour: , minute: ): ClockInterface;
3
interface ClockInterface {

tick();
}

function createClock(
return new ctor(hour, minute);

class DigitalClock implements ClockInterface {
constructor(h: number, m: number) { }
tick() {
.log("beep beep");

}

class AnalogClock implements ClockInterface {
constructor(h: number, m: number) { }
tick() {
.log("tick tock");

let digital = createClock(DigitalClock, , );
let analog = createClock(AnalogClock, 7, );

i E— 2

F 4 createClock &% —/A~%#% clockConstructor X% »
/£ createClock(AnalogClock, 7, 32) % &% % AnalogClock =& H&#
R EL o

9% AR IE O

fok—H# > FEOLT AR LR o RIERATRGS N — Mo B AR R 25—k
D% > TUE L EWGEOYENBTERNGERE -



interface Shape {
color: ;

interface Square extends Shape {
sidelLength: ;

let square = <Square>{};
square.color = "blue";
square.sidelLength = ;

—MNEOTURRE NMET > Gl S MR oS RIED o

interface Shape {

color: ;
}
interface PenStroke {
penwidth: ;
3
interface Square extends Shape, PenStroke {
sidelLength: ;
3
let square = <Square>{};
square.color = "blue";
square.sidelLength = ;
square.penWidth = ;

SR &RAVRE » o ressfhtiJavaScriptZ F F 69 XA o A JavaScripti #h & 2
EOH R ANREAE AN ETUAR N AR L@iRE 6 54 LA o

— B TFREA  — A R TR A R fcke 2t FAR R 0 A A BN B o



interface Counter {

(start: ): ;
interval: ’
reset(): ;

}

function (): {
let counter = <Counter>function ( ) { 1
counter.interval = :
counter.reset = function () { };
return counter;

}

let ¢ = getCounter();

c(10);

c.reset();

c.interval = ;
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class Control {
private state: ;

interface SelectableControl extends Control {
select(): ;

class Button extends Control implements SelectableControl {
select() { }

class TextBox extends Control {

class Image implements SelectableControl {
select() { }

class Location {

£ E@megfF 2 > SelectableControl &4 7 Control #9FTA RN ° ELiEFA
MR state ° EAA state AFMA KA 0 ATAREEIE control 89T EATA A

3, SelectableControl # T o E 4 R A control 8T XA IMA —/F N
T control 8FAH M7 state * XxFAH R R GFEZEALLEFEL o

£ Control XA » ZAFIAIT SelectableControl &7 54|k 7 184 H &

R state 8 o $2FfFE s SelectableControl #tf% Control —# » FHiMA —
™~ select Z % ° Button #7 TextBox %% SelectableControl #F%X (H
A EAAR% A A Control A select # %) ° 12 Image #2 Location £#H T
AXHE o



% 489 JavaScript#2 7 1& Bl & Fofe AT R A GG gk R k6| 2 T & A 69 A » {238 T 3
AL R @& xf Ry NogA2 5 0k st A BT » BARA A 28T X% RAF A
st % A K4 o AECMAScript 2015 » 4.3 £ ECMAScript 64 -
JavaScript# /7 5 ¥ feas it AR T X 8@ @ £69 7 X o 4% A TypeScript » &A1 A
P R A shAE XA > 3 B %1% )5 89 JavaScript ¥ VAR PTH iR E] K B e
¥ & L&E4T 0 MR F 25 5T MNJavaScripthR A o

)2
N

=
T E A — AR R K 8B T

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

}
greet() {

return "Hello, " + this.greeting;
}

let greeter = new Greeter("world");
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class Animal {
name: ;
constructor(theName: string) { this.name = theName; }
move (distanceInMeters: =0) {
.log( "${this.name} moved ${distanceInMeters}m. );

class Snake extends Animal {
constructor(name: string) { super(name); }
move (distanceInMeters = 5) {
.log("Slithering...");
super.move(distanceInMeters);

class Horse extends Animal {
constructor(name: string) { super(name); }
move(distanceInMeters = ) {
.log("Galloping...");
super.move(distanceInMeters);

let sam = new Snake("Sammy the Python");
let tom: Animal = new Horse("Tommy the Palomino");

sam.move();
tom.move(34);
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#T move ik BAIEE T Animal %K%k move 7 ik > 1£4F move 7 ik
WRBFFGEREA TR o & BE tom & EAA Animal £7 > 2R
A ECHfAE Horse ° tom.move(34) 2R Horse T EE 7 ik :

Slithering...

Sammy the Python moved 5m.
Galloping...

Tommy the Palomino moved 34m.

3k ARH 5 AR 095 R AT

24 public

L @eBFE o RATAE B85 REFZE LRI o wREFELEEZT T
KRR T MR REEFRN BN A ATe9 KRG LHZ AR public RBAFH 5 ]
4o 0 CHE KoL MA#AAE R public 48 € A 5 AT WLEg o £ TypeScriptE » & i
#REKINA public °©

R T VAR A 69 3% — A R R AR 2R public © RAITUAATE@HNZARETE L@

7 Animal X :

class Animal {

public name: ;
public constructor(theName: string) { this.name = theName; }
public move(distanceInMeters: ) {

.log( "${this.name} moved ${distanceInMetersim.);
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class Animal {
private name:

14

constructor(theName: string) { this.name = theName; }

new Animal("Cat").name;
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class Animal {
private name: ;
constructor(theName: string) { this.name = theName; }

class Rhino extends Animal {
constructor() { super("Rhino"); }

class Employee {
private name: ;
constructor(theName: string) { this.name = theName; }

let animal = new Animal("Goat");
let rhino = new Rhino();
let employee = new Employee('"Bob");

animal rhino;

animal = employee; // Error: Animal and Employee are not compatible
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class Person {
protected name: ;
constructor(name: string) { this.name = name; }

class Employee extends Person {
private department: ;

constructor(name: string, department: string) {
super (name)
this.department = department;

public getElevatorPitch() {
return "Hello, my name is ${this.name} and I work in ${thi:

let howard = new Employee("Howard", "Sales");
.log(howard.getElevatorPitch());
.log(howard.name); // error
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class Person {
protected name: ;
protected constructor(theName: string) { this.name = theName;

// Employee can extend Person
class Employee extends Person {
private department: ;

constructor(name: string, department: string) {
super (name);
this.department = department;

public getElevatorPitch() {
return "Hello, my name is ${this.name} and I work in ${thi:

let howard = new Employee("Howard'", "Sales");
let john = new Person("John"); // Error: The 'Person' constructor :
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class Octopus {
readonly name: ;
readonly numberOfLegs: = 8;
constructor (theName: string) {
this.name = theName;

¥
¥
let dad = new Octopus("Man with the 8 strong legs");
dad.name = "Man with the 3-piece suit"; // error! name is readonly
J S 0
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class Animal {
constructor(private name: string) { }
move (distanceInMeters: ) {
.log( "${this.name} moved ${distanceInMeters}im. );
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class Employee {
fullName: ;

let employee = new Employee();

employee.fullName = "Bob Smith";

if (employee.fullName) {
.log(employee.fullName);
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let passcode = '"secret passcode";

class Employee {

private _fullName: ;
get fullName(): {
return this._fullName;
}
set fullName(newName: ) {
if (passcode && passcode == '"secret passcode") {
this._fullName = newName;
}
else {
.log("Error: Unauthorized update of employee!'")
}
}

let employee = new Employee();

employee.fullName = "Bob Smith";

if (employee.fullName) {
alert(employee.fullName);

}
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class Grid {
static origin = {x: 0, y: 0};
calculateDistanceFromOrigin(point: {x: YA ) {
let xDist = (point.x - Grid.origin.x);
let yDist = (point.y - Grid.origin.y);

return .sqrt(xbist * xDist + yDist * yDist) / this.sca.
}
constructor (public scale: number) { }
}
let gridl = new Grid( );
let grid2 = new Grid( );

.log(gridl.calculateDistanceFromOrigin({x: , Y 3}));
.log(grid2.calculateDistanceFromOrigin({x: , Y 1)),
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abstract class Animal {

abstract makeSound(): ;
move(): {

.log('roaming the earch...');
}



WERFHMETETOLBRETAFLLAERERTEI - MR HENIBLS
FOFEAANL o REMAER LT RELET O T IER o Rin s WEF kLM E,
%4 abstract X4EFFF BT WL 6,415 BSR4 o

abstract class Department {

constructor(public name: string) {

}

printName(): void {
console.log( 'Department name: ' + this.name);

abstract printMeeting(): void; // #b7if ikt il

class AccountingDepartment extends Department {

constructor() {
super('Accounting and Auditing'); // constructors in derive

printMeeting(): void {
console.log('The Accounting Department meets each Monday af

generateReports(): void {
console.log('Generating accounting reports...');

let department: Department; // ok to create a reference to an absti
department = new Department(); // error: cannot create an instance
department = new AccountingDepartment(); // ok to create and assigl
department.printName();

department.printMeeting();

department.generateReports(); // error: method doesn't exist on de«
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class Greeter {
greeting: ;
constructor(message: string) {
this.greeting = message;

}
greet() {

return "Hello, " + this.greeting;
}

let greeter: Greeter;
greeter = new Greeter("world");
.log(greeter.greet());
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let Greeter = (function () {
function Greeter( ) {
this.greeting = message;

}

Greeter.prototype.greet = function () {
return "Hello, " + this.greeting;

Iy
return Greeter,

10

let greeter;
greeter = new Greeter("world");
.log(greeter.greet());

L@ E > let Greeter FHMME AN E R - ZTEAARA new FHATT
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class Greeter {

static standardGreeting = "Hello, there'";
greeting: ;
greet() {

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

}
else {

return Greeter.standardGreeting;
}

let greeterl: Greeter;
greeterl = new Greeter();
.log(greeterl.greet());

let greeterMaker: typeof Greeter = Greeter;
greeterMaker.standardGreeting = "Hey there!";

let greeter2: Greeter = new greeterMaker();
.log(greeter2.greet());
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class Point {
X: number;
y: number;

interface Point3d extends Point {
Z: number;

let point3d: Point3d = {x: 1, y: 2, z: 3}%};
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function ( ) {
return x + y;
¥
let myAdd = function( ) { return x + vy; };

feJavaScript 2 » HE T AME R KEARIF G T E o I HFLAME > KAV E W
FBTEAETEE o EFAMHRTUARIBEBARL PR EALETAINLE 22
R %] R A 2F 2 3] JavaScriptFe TypeScript 2 & A # 8 o

let z = ;

function ( ) {
return x +y + z;
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function add( ): number {
return x + vy,
¥
let myAdd = function( ): number { return x + y;
‘1 S
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let myAdd: (x: K ) => =
function( ): number { return x + vy; };
BB RV ELARMRY  SREVPRIDERY o SHERZERPLEBGEZ > XA
WO A TR o KRNASLEINEZNTHAEELARKER s AFANSEBE—NELF
Fo kA o IANLFRAEANTHETHEME o KINLTUAZL2ZE :
let myAdd: (baseValue: , ilncrement: ) => =
function( ): number { return x + vy; };
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// myAdd has the full function type
let myAdd = function( ): number { return x + y;

// The parameters x and 'y have the type number
let myAdd: (baseValue: , increment: ) => =
function( ) { return x + vy; };
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function buildName( ) {
return firstName + " " + lastName;
3
let resultl = buildName("Bob"); // error, too few
let result2 = buildName("Bob", "Adams", "Sr."); // error, too man)
let result3 = buildName("Bob", "Adams'"); // ah, just right
2 I o]
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function buildName( ) {
if (lastName)
return firstName + " " + lastName;
else
return firstName;

let resultl
let result?2
let result3

| S— »

buildName("Bob"); // works correctly now

buildName("Bob", "Adams", "Sr."); // error, too man
buildName("Bob", "Adams"); // ah, just right

T3 AR AR LR ARG E o de R ) KA L first name & T 89 0 AR A EE
sbIR R e 694 B > defirst names it B @ o
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%0 4EA undefined B o CATM A KA BILAE G 3 o L RAVEF R 4] »
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function buildName(firstName: string, lastName = "Smith") {
return firstName + " " + lastName;

3

let resultl = buildName("Bob"); // works correctl)

let result2 = buildName("Bob", undefined); // still works, a.

let result3 = buildName("Bob", "Adams", "Sr."); // error, too man)

let result4 = buildName("Bob", "Adams"); // ah, just right
< — 1 2
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function buildName( ) {
//



function buildName(firstName: string, lastName = "Smith") {
// ..

HEZRIMHRAE (firstName: string, lastName?: string) => string ° %X
INHFROKIEHERT » ARG TEA—NTHALNEZE -
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function buildName(firstName = "will", lastName: string) {
return firstName + " " + lastName;

}

let resultl = buildName("Bob"); // error, too few

let result2 = buildName("Bob", "Adams", "Sr."); // error, too man)

let result3 = buildName("Bob", "Adams"); // okay and returt

let result4 = buildName(undefined, "Adams"); // okay and returt
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function ( ) {
return firstName + " " + restOfName.join(" ");

let employeeName = buildName('"Joseph", "Samuel", "Lucas", "MacKinz:
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function buildName( ) {
return firstName + " " + restOfName.join(" ");
}
let buildNameFun: (fname: , ...rest: [1) => = ht
‘1 E— o]
this

% 3] 4% Rl JavaScriptZ this #tiFb—PRFA o & T TypeScript-&JavaScripts)
# 4 > TypeScripti2 5 R A& &5 7F this TAEHLH IF B 3 A bughy i 4% A8 9% 3%
$5IRPTAE o F18695% » TypeScriptitifisefR44i%3E A T this 89367 o wRAR
T f#JavaScript 249 this A4efT T4E4) » A8 2 & %41k Yehuda Katz 5 9
Understanding JavaScript Function Invocation and "this" ° Yehuda#y sC 3 ¥ 2a 69
it T this AR IAERIE > AKRNZEZREF LN o

this #o4rk &%k

JavaScript® » this MEAE R FAFGZEF 2T o XENMERBRLREN
HFa o ERRERAEENAFETRJZEARNYG LT LML o BXFTRA% » XFE
— R L F s AL R ERE AR IR RIS M It 3% A BTAZ o

T @A — AT


http://yehudakatz.com/2011/08/11/understanding-javascript-function-invocation-and-this/

let deck = {
suits: ["hearts", "spades", "clubs", "diamonds"],
cards: (52),
createCardPicker: function() {
return function() {
let pickedCard = .floor ( .random() * );
let pickedSuit = .floor (pickedCard / );

return {suit: this.suits[pickedSuit], card: pickedCard

let cardPicker
let pickedCard

deck.createCardPicker();

cardPicker();

alert("card: " + pickedCard.card + " of " + pickedCard.suit);
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let deck = {
suits: ["hearts", "spades", "clubs", "diamonds"],
cards: (52),
createCardPicker: function() {
// NOTE: the line below is now an arrow function, allowing
return () => {
let pickedCard
let pickedSuit

.floor( .random() * );
.floor (pickedCard / )

return {suit: this.suits[pickedSuit], card: pickedCard

let cardPicker
let pickedCard

deck.createCardPicker();

cardPicker();

alert("card: " + pickedCard.card + " of " + pickedCard.suit);
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function f(this ) {

// make sure "this® is unusable in this standalone function
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interface Card {

suit: ;

card: ;
3
interface Deck {

suits: []1;

cards: [1;

createCardPicker(this: Deck): () => Card;
}

let deck: Deck = {
suits: ["hearts", "spades", "clubs", "diamonds"],
cards: (52),
// NOTE: The function now explicitly specifies that its callee
createCardPicker: function(this ) {
return () => {
let pickedCard
let pickedSuit

.floor( .random() * );
.floor (pickedCard / )

return {suit: this.suits[pickedSuit], card: pickedCard

let cardPicker
let pickedCard

deck.createCardPicker();

cardPicker();

alert("card: " + pickedCard.card + " of " + pickedCard.suit);

| S— 2

M1 TypeScriptfi& createcardPicker X &£ XA Deck *t % EAM o it A
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interface UIElement {

addClickListener(onclick: (this: , e: Event) => ):
}

J

this: void &% #% addClickListener #% onclick ~&—A XA E

—/~ this £& o RG> ARAKE LY this AR ZMHE

class Handler {
info: ;

onClickBad(this: Handler, e: Event) {
// oops, used this here.

using this callback would crash ai
this.info = e.message;

}

let h = new Handler();

uiElement.addClickListener(h.onClickBad); // error!
J

1 2

HET this £AE » REXF 9 onClickBad 6/ Handler #9524 LR o
K & TypeScript& 4 M %] addClickListener KR #F A this: void ° &

T this £ k5 F X4

class Handler {
info: ;
onClickGood(this: , e: Event) {

// can't use this here because it's of type void!
.log('clicked!"');

b
let h = new Handler();
uiElement.addClickListener (h.onClickGood);

B /4 onClickGood #4827 this XA 4 void - HtiE

# addClickListener & %09 o HRT » XLFERA RFeMER this.info . %o
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class Handler {
info:
onClickGood = (e: Event) => { this.info = e.message }

~=

BATITHR A K J LT AWK this » FIRREZ T e et 2h

¥ this: void #IR# o 5 EHA Handler M EH M E - LR o 5H
— %@ FiERLSWAE—K > K3 Handler 94 E o LR

Bl Handler =t % 8 &H&Fhy o
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let suits = ["hearts", '"spades", '"clubs", "diamonds"];

function pickCard(x): any {
// Check to see if we're working with an object/array
// 1if so, they gave us the deck and we'll pick the card

if (typeof x == "object") {
let pickedCard = .floor ( .random() * x.length);
return pickedCard;
}
// Otherwise just let them pick the card
else if (typeof x == "number") {
let pickedSuit = .floor(x / );
return { suit: suits[pickedSuit], card: x % };
}
}
let myDeck = [{ suit: "diamonds", card: }, { suit: "spades", cart
let pickedCardl = myDeck[pickCard(myDeck)];
alert("card: " + pickedCardl.card + " of " + pickedCardl.suit);

let pickedCard2 = pickCard(15);
alert("card: " + pickedCard2.card + " of " + pickedCard2.suit);

J — >

pickCard 7 ARIFBEANSLZG TR 2R RFTEGER o W RENHGZRE
YN Eg 2T F o m%ﬂ’ﬁ)ﬂ RONFIR—FKME o Lo R P BIE > RATEFAINE] T A+ 2
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let suits = ["hearts", '"spades", '"clubs", "diamonds"];

function pickCard( ) : number;
function pickCard( )i {suit: ; card: H
function pickCard(x): any {

// Check to see if we're working with an object/array

// 1f so, they gave us the deck and we'll pick the card

if (typeof x == "object") {
let pickedCard = .floor( .random() * x.length);
return pickedCard;
}
// Otherwise just let them pick the card
else if (typeof x == "number") {
let pickedSuit = .floor(x / );
return { suit: suits[pickedSuit], card: x % };
}
}
let myDeck = [{ suit: "diamonds", card: }, { suit: "spades", cart
let pickedCardl = myDeck[pickCard(myDeck)];
alert("card: " + pickedCardl.card + " of " + pickedCardil.suit);

let pickedCard2 = pickCard(15);
alert("card: " + pickedCard2.card + " of " + pickedCard2.suit);
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REIAF » ENFAREQZE O T LRIFOAP| > R0 EF BT ERNE - 4
B AAE S X AT S ATRO S4B R > Pl LAt A R ROFIE LR » AR RAE A
GBI AMRPTEHET o R F A6k -

LB CHInJavaiX GBS » TR 28 R BT ERGEE » — BT I
XF S ARG IIE o XA PTG THY B LA R 4E A At o

z 7 Z Hello World
T @R ZEF—AMERZH 6T identity B3k o XA R AR GEATENEH
1 o AR A XA R S A echo G4 °
TRZMEGE s INMRFETRLS T @A

function ( ): {
return arg;

KA KAVEA any A R T LREL

function ( ): {
return arg;

BRER any XHERIANRFTERIBEMT LA Marghd > BEREHFERT — &
SR IAANEUVEREGEN L ZEMEE o oRENHEAN—ANT > KR &
AT R A GG FEAR A T AEAR IR & o

Fb s RA1EZ—Fb 7 EFREEGERGHEANLLGER ZHR G o ZE > KA
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function identity<T>( ): T {
return arg;

KA identity R TRATE T o T HHRMNBAA P EAGEE (K

42 1 number ) G HRMATUERMZIARA o ZBERMNBRIERNT T SME
WAL o RARMNT U ELFX AW GREEEAZAARNT o ZAFRIRIE
S BAE R g R A BG4 o

EANZ AR identity REMMEZAH > AACTARERATEAXAE o 1R
TFi2 R any °» €EFREF R L BE DB TFAGRF AR > A8 LRHF
RE AR A o

EMNEZXLT2ARFE » TUARA AT EER o BF—FT » FATHG 5L 045
KA A

let output = identity< >("myString"); // type of output will
J E— o]

LERAAAHGIEET T & string £H » FEA A5 fiES Rk £ A
T <> FERKRMAAE () ©
B A kR T o A AT KA IE® - B RIF R SREAE NG S E A B3 B RAT

AT RA

let output = identity("myString"); // type of output will be 'str:
«1 E— o]

EERNALERMREST (< ) RAHBEARY  KERXTAE

A myString 8945 REde T REACHED o XA EH B RITRF XD R
FoZ Tz o e RGIFR TG A HHAEBTE LR 6915 > R el L @A A BA #4694
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1 R Z ARG AL identity XA 2R JEAT > Hif B B RARAE R EAR LR E A 69
iR XA B RA o R EiEHE o RL A XA S MRIEERTH LA -

& TFZAT identity #F :

function <T>( ): {
return arg;

R EANEE AT E arg #9KE o BAVRTERSIHEMK :

function <T>( ): {

.log(arg.length);
return arg;

Yo R IX AL #%ﬁ§aaz:i§€%vt§kﬂ]ﬁﬁﬂﬂi’ arg % .length &M% » {aiEﬁszﬂkZT
1880 arg BRARXANBM o 10 IBERXATERRGZMEZERN > AT X
éa%iéﬁ/\qﬁé%)\éﬁ%/n\%i%’— > A F LKA .length By o

RAMBARENBRE T RHORARTERA T o i TRABAFGZLA > AT
VA length BMERS ZAALE o RATT MGG L KA —HF QI X AHKA

function loggingIdentity<T>(arg: T[]): T[] {

console.log(arg.length); // Array has a .length, so no more el
return arg;

}

J e

RETVAIZ A AR loggingIdentity 89 XA @ 28 R% loggingIdentity ° &K
RULHEK T A5 arg » BEANTERRE 7 89K ABREALEFEA
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XA 5 Wha T ZEM o
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function loggingIdentity<T>( ): Array<T> {
.log(arg.length); // Array has a .length, so no more el
return arg;

}

J
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function identity<T>( ): T {
return arg;

let myIdentity: <T>(arg: T) => T = identity;

EATLT AN AR 82 R 548 » AEAHKE Lt Ay X Eatst i EZET A -

function identity<T>( ): T {
return arg;

let myIdentity: <U>(arg: U) => U = identity;

BMNETOMERFARAELGZTEERELZH R



function identity<T>( ): T {
return arg;

let myIdentity: {<T>(arg: T): T} = identity;

R FEMNEFH-MZBEOT - KM LOflTEONZTFEREFHRBN —
% 2o

interface GenericIdentityFn {
<T>(arg: T): T

}

function identity<T>( ): T {
return arg;

}

let myIdentity: GenericIdentityFn = identity;

— ARG BT 0 RATTRRBRZ SR SEEMNME O — N5k o ZHRM KR
TR 6 de 8 AR ) B BARGEIRANZ A XA (ﬁb’ﬁﬂ . Dictionary<string>®m % 2%
Dictionary ) #%«T%Uﬁéﬁﬁﬁﬁk Fo B IXNHFGEBT o

interface GenericIdentityFn<T> {

(arg: T): T
}
function identity<T>( ): T {
return arg;
¥
let myIdentity: GenericIdentityFn< > = identity;

EE RN FORT VR - REMEZA R L2 RE5ELEH
ZREM IRy o L EKAEH GenericIdentityFn BB » SB/FHEAN— DR
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class GenericNumber<T> {
zeroValue: T;
add: (x: T, y: T) => T,

}

let myGenericNumber = new GenericNumber< >();
myGenericNumber.zeroValue = 0;

myGenericNumber.add = function( ) { return x +vy; };

GenericNumber X&iE AL+ AR » FARTROLEZEZZFRT » BAHZX -

Rl © R e ] number A o LT ME A FHERECFE L EA -

let stringNumeric = new GenericNumber< >();
stringNumeric.zerovValue = "";
stringNumeric.add = function( ) { return x +vy; };

alert(stringNumeric.add(stringNumeric.zeroValue, "test"));
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ﬁi S %A IEAFZ AT B — AN T 0 RATA BHR AR AR R R A 6y — 4 > %‘T—B_%&ﬂ‘] F 3G
X AAE LA AT 2 AR 69 B o £ loggingIdentity #lFF » &A14

] arg & length B s {22 RFERF R EAEMNFLALA length BIE > AT

kR4 T o

function loggingIdentity<T>( ): T {
.log(arg.length); // Error: T doesn't have .length
return arg;

A FiAFany T £ s ENAZRA RKFLEIEEZEA length JB M 89 T
HEM o REENGEREZIANARKE > RNKAT  RAEREVELEX— B o
Ak s BNFEZPETTHHORER o

A BMNEXL—ANE O RBAYRESF - QI E—1NE4 .length BHEED >
18 Fl iAo Fo extends RAEFE LAY R :

interface Lengthwise {

length: ;
¥
function loggingIdentity<T extends Lengthwise>( ): T {
.log(arg.length); // Now we know it has a .length prope
return arg;
¥
4 — o]
RAAEZNZHREHRELTHR  Ae R BAAZATHEETEY

loggingIdentity(3); // Error, number doesn't have a .length propel

J = i

EATE BN S A REBE > 5L QLR8BI

loggingIdentity({length: , value: 3});
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WRITAERA—ARBLL > BEES - DM RELSHTAR » do > ILARNEEZR
B L AN R ERIBZAN B o FRRMNARZARIANELALETHE obj £
AENEZLZRASRBZAERLHR -

function getProperty<T, K extends keyof T>( ) {
return obj[key];
let x = {a: 1, b: 2, c: 3, d: };

getProperty(x, "a'"); // okay
getProperty(x, "m"); // error: Argument of type 'm' isn't assignab.

{ E— >

FEZR A4S R X LA
f£TypeScriptit 12 A el Z T K% » FRIIAMERRGEELEA o oo >

function create<T>(c: {new(): T; }): T {
return new c();
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class BeeKeeper {
hasMask: boolean;

class ZooKeeper {
nametag: string;

class Animal {
numLegs: number;

class Bee extends Animal {
keeper: BeeKeeper;

class Lion extends Animal {
keeper: ZooKeeper;

function createInstance<A extends Animal>(c: new () => A): A {
return new c();

createInstance(Lion).keeper.nametag; // typechecks!
createInstance(Bee).keeper.hasMask; // typechecks!
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enum Direction {
Up = 1,
Down,
Left,
Right

A MEERTAGEREAES AHERR o HAEAR AA— A RTH TR
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B9AE A E—DNAAE R T B9 o 12 F —AMRBALFZAMII o wREEA W
WAL T ik ARAC MM IEA 0 o

o MU RAR A F HALE R K XAt o F FA R R ik X A TypeScript&k ik K #)
FHECTURERFREARME o F—NEREXHLATEEHZI—8 > ERhE—
NEBMAFEE

o RFFEE

o FIAZATE L FRMARRT (TURETRRGMERVFELE) R
BABRR ALFR —AMRFEAFE L s TERERE L K51 o

o WIETIFRMAFERL N

o+, -, ~ —REFEERMTEEMERLR
o+,-,*,/,%,<<,>>,>>>,&,|,A;7’[,jé§r,if§,
FRMFAR XA L — MR o ZHHAEREXRMB

A NaN & Infinity ° M &Z%BENEIRS o

PR L eth LA A A R AR S 2 & 2t AT 6944 o



enum FileAccess {

None,

Read =1 << 1,

Write =1 << 2,
ReadWrite = Read | Write,

G = "123".length

b
MERLEETHEEALEG—AF o L —AREZEAZHET U E AL

=
B4 AT R 6 Wt o

enum Enum {
A
}
let a = Enum.A;
let nameOfA = Enum[a];

YaiE AR,
var Enum;
(function ( ) {
Enum[Enum["A"] = 0] = "A",

})(Enum || (Enum = {}));
var a = Enum.A,;
var nameOfA = Enum[a];

AR T s ARV E B IER—IDHE > @@k ( name ->

value ) ## ( value -> name ) ° FlFIACEFR R &2 R— K E 7R A

KEFEHAHK o ERSBFEATRARGFYOHLEHRGB RIS R o RAOANEE

REIpIE A o Hag PR > A T B RE RS RGN B 5] R 0 T AR
FRAHF o FRMAFALLE enum KEEFAEA const HAHAT o



const enum Enum {
A=1,
B=A*

TR ARG F R RE X LR T H ARG Z LR FRB LK
Mo WRAMBR R EERAGHTHAKRER o XEXRAFTEMELTRATHE

) o
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const enum Directions {
Up,
Down,
Left,
Right

let directions

{ S— >

[Directions.Up, Directions.Down, Directions.Left,

ARG R R

var directions

J E— 2

e

SPIRAAE R R B R B e B9 R AR o

[0 /* Up */, 1 /* Down */, 2 /* Left */, 3 /* Rigl

declare enum Enum {
A=1,



SPIRA A FEI A AR — AN ERGRH] > AEFHKREL » BA AT %
By AR S R o T IRFHRGIPFMERT » BA BT FHKIHRE
R HA o



I % TypeScript Lag £ A6 o Bp » XA & 2 L4 fTARHEBTH) o

P

TypeScriptZ » £ A WA A AHIEE X RGH 7 » AL B LB HRBERA o T
0 64 15 F

let x = 3;

TE x RBBIERT AT o IHEHRAELEMBILTERRRL » RERIASEK
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let x = [0, 1, 1;
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let zoo = [new Rhino(), new Elephant(), new Snake()];



K ZATBIEzooK R A Animal[] £A > 2 XIANKAERA N E
A& Animal £ > FILTRAEREBTEIANALER o AT EE > SR EL T4
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let zoo: Animal[] = [new Rhino(), new Elephant(), new Snake()];

o RAARE| AR R LA EE » KA ERAKSEZAELA > (Rhino |
Elephant | Snake)[] -

ETFCRA

TypeScript £ A #6407 fbdx BAR R 8 7 @ 4T o ZM MM e E T k"o =z b
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.onmousedown = function( ) {
.log(mouseEvent.button);

};

LA F 2438 — AN KA 44% > TypeScript2 A i & $ 1%
Fl window.onmousedown R# Ay XA kWA G KR E KGR o Hb > shAE
BT & mouseEvent HFHAGEA T o WwRIPAZX AT AL LT LA

& ° mouseEvent FHEXMEFRIEA any » IHLRL2MHET -

R FPTXERBEREXIXNGESTHAGEAZ L ETFTXHRAE AL - 5 Ldmay
%) F

.onmousedown = function( ) {
.log(mouseEvent.button);
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function createzoo(): Animal[] {
return [new Rhino(), new Elephant(), new Snake()];

AT 2 kiRl A R A 405 %
# : Animal ° Rhino °® Elephant # Snake ° % s Animal &M A&
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interface Named {
name: ;

class Person {
name: ;

let p: Named;

p = new Person();

A RAT L L EAIEZ » thwCHRJavaF » X B 248 0 B A Personk
A PR EBA L 3, T Named4E T
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interface Named {
name: ;

let x: Named;
// y's inferred type is { name: string; location: string; }
let y = { name: 'Alice', location: 'Seattle' };
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function greet( ) {
alert('Hello, ' + n.name);

3
greet(y); // 0K
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let x = (a: ) => 0,

let y = (b: , S: ) => 0;
y = Xx; // 0K

X =vy,; // Error

25K/ x RERMMAEL y > AAACNHHEEIIR o x GHENFLLME
fy R XV LH - EROALENLTRREERIE > AREEMNN
XA ZE > x MENMREE y PAGRKRI ARG 5L > AR
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BT AAT 2 AT 2% 58 BPITF y = x PARKE - RELZKEH I
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let items = [1, 2, 3];

// Don't force these extra arguments
items.forEach((item, index, array) => .log(item));

// Should be OK!
items.forEach((item) => .log(item));

TERAEAWITLEREEER > | Z A MUTRGDE R TR 6 K%K :

let x = () => ({name: 'Alice'});
let y = () => ({name: 'Alice', location: 'Seattle'});
=y, // OK

X; // Error because x() lacks a location property
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enum EventType { Mouse, Keyboard }

interface Event { timestamp: number; }
interface MouseEvent extends Event { x: number; y: number }
interface KeyEvent extends Event { keyCode: number }

function listenEvent(eventType: EventType, handler: (n: Event) => \
/F o *

// Unsound, but useful and common
listenEvent (EventType.Mouse, (e: MouseEvent) => console.log(e.x +

// Undesirable alternatives in presence of soundness
listenEvent (EventType.Mouse, (e: Event) => console.log((<MouseEvent
listenEvent(EventType.Mouse, <(e: Event) => void>((e: MouseEvent) -:

// Still disallowed (clear error). Type safety enforced for wholly
listenEvent (EventType.Mouse, (e: number) => console.log(e));
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function invokelLater(args: any[], callback: (...args: any[]) => vo:
/* ... Invoke callback with 'args' ... */

// Unsound - invokelLater "might" provide any number of arguments
invokeLater([1, 2], (x, y) => console.log(x + ', ' +Vy));

// Confusing (x and y are actually required) and undiscoverable
invokeLater([1, 2], (x?, y?) => console.log(x + ', ' +vy));
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enum Status { Ready, Waiting };
enum Color { Red, Blue, Green };

let status = Status.Ready;
status = Color.Green;
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class Animal {
feet: ;
constructor(name: string, numFeet: number) { }

class Size {
feet: ;
constructor(numFeet: number) { }

let a: Animal;
let s: Size;

SE =
R EGFL A mx N
RN ST hERERIB o SR AL EERN  wRBEREHN LS/

AERR > AMAREHLMESRAR —ANEGEIRE R o ZAFTEREL
XL ERTRRBAELCRRHELERG X o
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A TypeScript £ £ # e XA A % » KA S KR Zehie A H By KA -3 5894
REA o dm o

interface Empty<T> {

b

let x: Empty< >,
let y: Empty< >,
X =Yy

E@REBE s x Aoy REEG > AACMGEMEA LB LR HRAH IR
Fl o ZABITERE—T » Bhw— AR5 » HAEA B AL TI/EGT ¢



interface NotEmpty<T> {

data: T;
}
let x: NotEmpty< >
let y: NotEmpty< >

X =vy; // error, x and y are not compatible

ARE o ZREAESEATSHTFRTEZE-NZR XA -
MHFTRBTZHERGZALLN > 2EMAZE LK SR any i - REHA%
R AT IR » s L@ B — BT o
it s
let identity = function<T>( ): T {
/] ...
}
let reverse = function<U>( ): U {
//
3

identity = reverse; // Okay because (x: any)=>any matches (y: any

J R o
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BAf AL » RAVEAT #ah » CABEALEIRA T L o £TypeScript > A
AAP R EEE  TEAGKME . CNOFRAET MUY RT FEEEZE -
R any RAAHI any BALF ALV 5 F RAE 25 KA 2 7 SOMO 2 26 0 IR A 28 3
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https://github.com/Microsoft/TypeScript/blob/master/doc/spec.md

T L XA (Intersection Types)

RIRBERSGARBDESHAA-ANAEA o ZERMNTRERAAGSHELAE B —
RRA—FPEY s CAETHEGNHA LB GHME o 4= > Person &
Serializable & Loggable FlBf & Person ## Serializable ## Loggable -°
ALK AN LG ZRNIMA T XA LR GRE -

EMKSAZLBRAN (mixins) AR ECFESRNDE S FENGTFE R LER
8948 A o (feJavaScriptZ X A X HF g H&ES | ) TaLeiTalZRAN—
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function <T, U>( ) : & {

let result = <T & U>{};
for (let id in first) {

(<any>result)[id] = (<any>first)[id];
}
for (let id in second) {

if (!'result.hasOwnProperty(id)) {

(< >result)[id] = (<any>second)[id];

}

return result;

class Person {
constructor(public name: string) { }

}
interface Loggable {

log(): ;
¥

class ConsoleLogger implements Loggable {
log() {

}

var jim = extend(new Person("Jim"), new ConsoleLogger());
var n = jim.name;
jim.log();

%4 £X%A (Union Types)

BRERXAGT LEXRNRAE R 22 A LI ZATRE o BRARSEIZIMFHEIL
— AL AT E A2 number X string EA &KL o Blhe T @Y KEK



J*
* Takes a string and adds "padding" to the left.
* If 'padding' is a string, then 'padding' is appended to the left
* If 'padding' is a number, then that number of spaces is added t«
*/

function padLeft(value: string, padding: any) {

if (typeof padding === "number") {
return Array(padding + 1).join(" ") + value;
}
if (typeof padding === "string") {
return padding + value;
}
throw new Error( Expected string or number, got '${padding}'.
}
padLeft("Hello world", 4); // returns " Hello world"
Kl 1 2

padLeft H#A—AFAM » padding &G EBBEZRT any ° ZHABLKA
TAEN—NBAE number ¥ F75E string £A 6954 12E TypeScript# 4k

oo

let indentedString = padLeft("Hello world", true); // %iFMEAL -1

B E— 2

EEGHEOGSEEZT L RNTRLSG IR LA A BZOER o ZAHK
RAREIRFFHWE > 2R LB ET EE R o padleft RIERANITFLZ—E
R RAVEANTrAE LA o A EAL AR £ XTI o o REMNHE AR
R CRGENJIE  IFFHOFTARTERNT o
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VAR
* Takes a string and adds "padding" to the left.
* If 'padding' is a string, then 'padding' is appended to the left
* If 'padding' is a number, then that number of spaces is added t«
*/
function padLeft(value: string, padding: string | number) {
//

let indentedString = padLeft("Hello world", true); // errors during

R — 2

BEAEBET—ANMETUARILAARAZ — o KAVARR (| ) 2BENSEE > FT
YA number | string | boolean &R T—AMA® ¥LE number * string °
# boolean °

o R—MERHA LA > RATA 47 FILIR S X T A XA Z G R 5 o

interface Bird {

fly();
layEggs();

}

interface Fish {
swim();
layEggs();

function getSmallPet(): Fish | Bird {
//

let pet = getSmallPet();
pet.layEggs(); // okay
pet.swim(); // errors



REPFESEATRABELE R REHGAIRT o R Mg RAZ

| B » RIS HTHZECELET AF B PEAORRT o IAHF

¥ Bird A —A fly &R o EMNFREAMT—A Bird | Fish EHOHTE L
TR fly ko WwRTEABITHA Fish XA » ABZAA pet.fly() LB
-

o

AARPF SR 52 EXA (Type Guards and
leferentlatlng Types)

BRARMELSTARETUAAN TR RXBGEIL - 125 KN EBHHT FLT

A Fish B/E&EZX 7 ? JavaScriptZ# Ak R 224 T a4 7 k2R ER R A G A
foo X ATARAN » RAVR GG F RS XA P AR IMA KRR ©

let pet = getSmallPet();

if (pet.swim) {
pet.swim();

}

else if (pet.fly) {
pet.fly();

3

A TR BARA A » RATBAE R XA Z ¢

let pet = getSmallPet();

if ((<Fish>pet).swim) {
(<Fish>pet).swim();

3

else {
(<Bird>pet).fly();

3
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RETUEZEINENAFRSREALAHET o BERIN—ZREIER > shitk
ZIEHEAD L EFRENmE pet B RBHERTT o

TypeScript 2 #) X B RP WAL ERA TAE « XERPHRL-LEEX > B4
FEATH A EAHARAEEMEAREZGRE o BRL-DARBERY > KNALH £
R L — A Rdk o EHREEE— AN RAE A

function ( ): {

return (<Fish>pet).swim !== ;

FEZANBFE > pet is Fish LA LAIFE o 1§54 parameterName is
Type ZAFH X » parameterName LM AR E T HAREEL L) — ML o

.

H 54— LT FWA isFish B o TypeScripta I & & 4 il 4 A8 A B Ak 6y A
REEANEBE T FORE LD LREH o

if (isFish(pet)) {
pet.swim();

3

else {
pet.fly();

3

Z & TypeScript ™ X seii £ if 49X E pet £ Fish £ 5 CZFH L else o

XE > —FFZ Fish £8 » — 2 & Bird £# o

typeof XA x4

REBRMNTI L RAEAEQ2ERAKESEAFE padLeft R o KATTUME T @K
HARMEBBZRE



function isNumber( ): X is number {

return typeof x === "number";
}
function isString( ): x is string {
return typeof x === "string";
}
function padLeft( ) {
if (isNumber (padding)) {
return (padding + 1).join(" ") + value;
}
if (isString(padding)) {
return padding + value;
}
throw new ( "Expected or , got '${padding}’.
}
«1 D]

R s bMBEBZ L —MNRFRFIMER TG LZRBER > BRKRET o FEHA
WA RAT T 5L¥ typeof x === "number" W F s —ARKE > B A TypeScript™ XL
ke ﬁ%ﬁ*A*ﬂ%?o&%E%&MTME&EKEE%Q AT o

function padLeft( ) {
if (typeof padding === "number") {
return (padding + 1).join(" ") + value;
3
if (typeof padding === "string") {
return padding + value;
¥
throw new ( "Expected or , got '${padding}’.
}
«1 T
& typeof AR RA AAH NARMRG] ¢ typeof v ===
"typename" #¢ typeof v !== "typename" ° "typename" s&/R

=)

A& "number" ° "string" * "boolean" X "symbol" ° {Z&TypeScriptH
SHEIAREEECFHF B BT R oMk Lmp 8 224Ky -



instanceof %Ak
R CLEMET typeof EA R H HxtJavaScript 49 instanceof AT
BogiE s RTROUEFR TR T RHGAR o

instanceof EARI LA IHNERFR@ILER G —Fb7 X o tbde > HIIEL
— T X AT F A5 B M A F



interface Padder {
getPaddingString():

class SpaceRepeatingPadder implements Padder {
constructor(private numSpaces: number) { }
getPaddingString() {
return (this.numSpaces + 1).join(" ");

class StringPadder implements Padder {
constructor(private value: string) { }
getPaddingString() {
return this.value;

function getRandomPadder () {
return .random() < ?
new SpaceRepeatingPadder(4)
new StringPadder(" ");

// %7 JjSpaceRepeatingPadder | StringPadder
let padder: Padder = getRandomPadder();

if (padder instanceof SpaceRepeatingPadder) {
padder; // #%7#'2m{t’ 'SpaceRepeatingPadder’

b
if (padder instanceof StringPadder) {

padder; // XA 4mit'StringPadder’

instanceof & 4&M & RKE—Mhig X% > TypeScriptl saft s :

2. ML L PTRE X B L



VA LR 5 o

= VA A nullay £ A

TypeScript &L A A #4528 69 K4 » null #» undefined ° B4 % EA fEnullf=
undefined. &A1& a2 A —F L EMEMEHA - KINVFEALT » 2ERE RN
A null 5 undefined T AMAALIEITEA o null & undefined £FTAH E
CERBG—MHFE o RAELFRE » RELEFRTHENRELLCER » 3L FE LR
BRI ZAELALTAT o null 89X AZ > Tony Hoare » #R e AN 18{07 &4

CEER

--strictNullChecks AR1e T VAfR kb4 i% | BIRFH—NTEH » RS HFH
X 8,4 null X undefined o &7 vA4E A B & KA A 6,4 €A41 ¢

let s = "foo";

S = ;

let sn: = "bar";
sn = ;

sn = ;

E%& 0 4% B JavaScripttgE 3L » TypeScript24€ null ## undefined R %4 o
string | null * string | undefined # string | undefined | null &
TR EA o

T % 5 g Ae T i B bk

M7 --strictNullChecks ° Ti#HFH M A 3wt | undefined :


https://en.wikipedia.org/wiki/Null_pointer#History

TypeScript Handbook ( ¥+ sUh& )

function f(x: number, y?: number) {
return x + (y || 0);
3
(1, 2);
(1),
f(1, undefined);
f(1, null); // error, 'null' is not assignable to 'number | undefir

4l =

T % B AL AR g AL 2

class C {
a: number;
b?: number;

3
let ¢ = new C();
= 12,
= undefined; // error, 'undefined' is not assignable to 'numbel
13;

= undefined; // ok
= null; // error, 'null' is not assignable to 'number | undefit

R =

O O o o O
O T T 9 9
I

/

KARP Ao LRI E

BT T AANUNG R T A LIRS LY ZAR > 2R FREREVRP R
M onull o FEWARX G EJavaScriptE 5 69 R — 5

function f(sn: string | null): string {
if (sn == null) {
return "default";

¥
else {

return sn;
¥

5 k7 324



XERAEHEHRT null o LT R R BB

function f( ): string {
return sn || "default";

do R RFER A E null K undefined AR VME A R Z FahETh o &
EANI 1V B% . identifier! M identifier 8 XA ¥ Xk
7 null # undefined

function broken( ): string {
function postfix( ) {
return name.charAt(0) + '. the ' + epithet; // error, 'name'
}
name = name || "Bob";
return postfix("great");
}
function fixed( ): string {
function postfix( ) {
return name!.charAt(0) + '. the ' + epithet; // ok
}
name = name || "Bob";
return postfix("great");
3
«1 E— o]

RABAE R T 2% RARFRS L HXFREER409nul (Fh 3}5 T sz Bp iR 6 R
BEKX) o BACEERZNA S ERFGRAA > RLZRGERE RFMH I
B R REE o e R K KSeiE ﬁﬁ%ﬁﬁﬁm’%ﬁﬁ% BB name #9

27 o

S —ANEHMAANFLF o RAB LA FodE o RAE > 22T EA TR
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type Name =

’
type NameResolver = () => ;
type NameOrResolver = Name | NameResolver;
function getName( ): Name {

if (typeof n === 'string') {

return n;
}
else {

return n();

ARG T EHE—NEY - CQIET ML FRIAMANLE o 4574 LA A F|
ZARE B AR 0 R T A AL 8 — AT KL A o

Rl —# » AP LLTURLZH - KN T AR LR AR FLAEH L EFANA
4L N

type Container<T> = { value: T };

EMNLTOE RN ERH L R ERMEZIIHNADT

type Tree<T> = {
value: T;
left: Tree<T>;
right: Tree<T>;

B URA AR BATT A1 — 2 A IR £ o



type LinkedList<T> = T & { next: LinkedList<T> };

interface Person {
name: ;

var people: LinkedList<Person>;

var s = people.name;

var s = people.next.name;

var s = people.next.next.name;

var s = people.next.next.next.name;

Ao RAFLE et I F AL M T HT -

type Yikes = <Yikes>; // error

#FEovs, £AR L

BAEMNRENG > EAH LT UABE T —H : Ad o A —Lm£5] o

& F—de » BREERFLRAHLE o AT EOFEINRE L £HR1ESFH R
&firf interfaced £ T EEEHAE Interface * 2&4F/£ aliased L
Bt SR AL Eme LA o

type Alias = { num: }
interface Interface {
num: ;
}
declare function aliased( ): Alias;
declare function interfaced( ): Interface;

A—ANETERHALZLBH L FEEM extends F2 implements (B TALR
i extends ## implements HEERA) o HA KM Ty Zm izt T4 EAA
Y o AT TSR A o R R RE R A RE LA L -


https://en.wikipedia.org/wiki/Open/closed_principle

A= @ wRPARFALBEORBAE—ANXANALFTRMEAKESRBRTAR
Ao R R A R AL o

FHETEELD

?f@$?@%%ﬂﬁ;iﬁfriﬁ: %i’?f’}f$%‘§)ﬁ\é©i{1§_o Ej\_ﬁj‘—:&}ﬂqg N ?f€_$?@%
FATAGHAS XA » RARY fo LU AL RIFHERA - AL SR
BTAEILEMKA LB FHS o

type Easing = "ease-in" | "ease-out" | "ease-in-out";
class UIElement {
animate(dx: , dy: , easing: Easing) {
if (easing === "ease-in") {
//
}
else if (easing === "ease-out") {
}
else if (easing === "ease-in-out") {
}
else {

// error! should not pass null or undefined.

let button = new UIElement();
button.animate(®, 0, "ease-in'");
button.animate(©, 0, "uneasy"); // error: "uneasy" 1is not allowed

J —

RARKNEZAAFGFHFRFL—RBASLMEE - AL CEN L F 244% o

Argument of type '"uneasy"' is not assignable to parameter of type

J S— 2

FHEFEERDETANFR YRR EHN :



function createElement(tagName: "img"): HTMLImageElement;
function createElement(tagName: "input"): HTMLInputElement;
// ... more overloads ...
function createElement(tagName: string): Element {

// ... code goes here ...

7T #1128 4 (Discriminated Unions)

RIS HAFHEFEHEEY > KERA » XARP R HE RO E— T
RS [ EEX » CLRBAFEFKEIRELIIE LA o THRKESLEJEZX %R
RRA ML o —®IBFT 28 FHHARIFRKSE 5 MTypeScripthl AT A &
JavaScriptit X, - © AA3INEF :

1. BAERGFHEFEERBE—THRGBAE o
2. —AKAA L BETRELEMHFKL—FEA
3. LB EEERRI o

interface Square {
kind: "square";
size: ;

3

interface Rectangle {
kind: "rectangle";
width: ;
height: ;

3

interface Circle {
kind: "circle'";
radius: ;

BREMNFATHZHELSNIED o BANEOHA kind BBREAERRGFH T
mERA o kind BHARKTHRGHFIESIFS - R BHENET TEANE
0o & B SANAEORAZAKRAN - TERNIeCIRESE —



type Shape = Square | Rectangle | Circle;

A BAVAE R T PR B A

function area( ) {
switch (s.kind) {
case '"square": return s.size * s.size;
case 'rectangle": return s.height * s.width;
case "circle": return .PI * s.radius ** 2;

FHAE

LRK R EPTA T PR TALE » KA1 IERFS TR I K] o todw > o F
FAVARHImT Triangle #| Shape * HAIFHZEFEEFH area :

type Shape = Square | Rectangle | Circle | Triangle;
function area( ) {
switch (s.kind) {
case "square'": return s.size * s.size;
case "rectangle": return s.height * s.width;
case "circle": return .PI * s.radius ** 2;

}

// should error here - we didn't handle case "triangle"

AR T RNTAEIN o BhRALM --strictNullChecks #FHFEE — /MR EE R
Al



function area( ): number { // error: returns number | undef:

switch (s.kind) {
case 'square": return s.size * s.size;
case 'rectangle": return s.height * s.width;

case "circle": return .PI * s.radius ** 2;

}

1

1 2

R4 switch &H QBT A %R » BT vATypeScriptik 4 3 A & $H i 1% 43

® undefined ° % RARMAHMIE T TREEEANA number * MRAMREEHE —
ANEIR s A ER EBREME XA A number | undefined ° Ad o XAk
fe &Iy Z 2t B --strictNullChecks & XD X 4% 745 o

B m kA never R RIFERACRBAITRERLE

function assertNever( ): never {

throw new ("Unexpected object: " + Xx);
}
function area( ) {

switch (s.kind) {

case "square'": return s.size * s.size;
case "rectangle": return s.height * s.width;
* %

case "circle": return .PI * s.radius ;
default: return assertNever(s); // error here if there are

}

d

R 2

B ) Bk FTA TR LG R T

XE > assertNever #%& s £% 4 never £ —
R o wRIRERT L Ncase AL s BEA—MEZ XA HFBERLGF3—
ANEAE o XA F N E BT L — AN HE s 2 AR EIEE Mcaset T fE AL F
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% K560 this REERTHORENCLSEARBE T LA o IMARMF-bounded % &
Mo CRIRE DU RIMERTHE TR GYK > thdo o EHEROHFE » EHENMR
% Z EARE this RA :

class BasicCalculator {
public constructor(protected value: number = 0) { }

public currentValue(): {
return this.value;

}

public add(operand: ): this {
this.value += operand;
return this;

}

public multiply(operand: ): this {
this.value *= operand;
return this;

}

// ... other operations go here

let v = new BasicCalculator(2)
.multiply(5)
.add(1)
.currentValue();

WFEARBAT this X8 > RTIXBRE » 489 £ Tk AHEAR N Z 376 7 % o
R EEHAEATH T o



class ScientificCalculator extends BasicCalculator {
public constructor(value = 0) {
super (value);

¥
public sin() {

this.value = .sin(this.value);
return this;

let v = new ScientificCalculator(2)
.multiply(5)
.sin()
.add(1)
.currentValue();

RAH this £H » scientificCalculator 3t 7TRE9% 4 4
ﬁk BasicCalculator #JF]AfERFHE O GEFTHE o multiply K 2K
® BasicCalculator * B &A sin 7k o R & this £
A multiply 2R E this ° £ ZzEA ScientificCalculator

%351 £ & (Index types)

R RINER > RIFESKRBLEFEATHRABHRE R o flde » —ANF LAY
JavaScripth X & M 2t £ P 2L BUE M 69T & o

function ( ) {
return names.map(n => o[n]);

T 0 A& 4= 47 £ TypeScript 4% A sb X %k - il id & 7] KA &wde & 5] 5 PR -



function pluck<T, K extends keyof T>(o: T, names: K[]): T[K][] {
return names.map(n => o[n]);

interface Person {
name: string;
age: number;

}

let person: Person = {
name: 'Jarid',
age: 35
i
let strings: string[] = pluck(person, ['name']); // ok, string[]

miFR LKL name £EEZ Person B—ANBM o RBIEIIATIUAFHG R
BB o BAA keyof T » RIIRBE9BRMER o s THEAMTEAE T » keyof
TMERAN T LN BMH LML o 54

let personProps: keyof Person;

keyof Person A2 LY 'name' | 'age' ZEZABHIEY o FF &L R
Y LB B SR Person @ #l4e address: string * R4 keyof Person £
B %A 'name' | 'age' | 'address' ° MR AZEME pluck FFZX L ET L

iR keyof * BAZEAMZMIARARFRETRELGENRSE - BHEZLESE
RAEGAENT IEAE) B4 % pluck

pluck(person, ['age', 'unknown']);

j S— 2

B ANRERZ TIK] > R F3RERF - ARXE > RABEHRBET Rk XE

% o X ZRA person['name'] BA XA person['name'] — E&KAEGHTFE
MA string £& o Kdmo g R XV EW—4F > RTUAEE@EG LT L E4E
F T[K] > BERECNBERAL o RRAZHREALTE K extends keyof T #t
VAT o fl4e T @ getProperty HE&GH T :



function getProperty<T, K extends keyof T>(o: T, name: K): T[K] {
return o[name]; // o[name] is of type T[K]

}
| —

getProperty 24 o: T 4 name: K * &% & o[name]: T[K] ° ZMR&
E T[K] %2R hFERLEHLEGEEZ R » Hik getProperty #Ji&E
MAMAEMRE ZGBERT o

(S

let name: = getProperty(person, 'name');

let age: = getProperty(person, 'age');

let unknown = getProperty(person, 'unknown'); // error, 'unknown'
q E— o]

FHRBE o TF R R 24

keyof #2 T[K] GFH B L3 B LBITRE o WwRBRA—ANFHEFTHE L35 4
B RA > ARZ keyof T &4 string ° HFE T[string] A &RINZELEA :

interface Map<T> {

[key: 1: T;
3
let keys: keyof Map< >; // string
let value: Map< >['foo']; // number

/W
g

R4t XA
A A RN — A o8 S B A ) T 80

interface PersonPartial {
name?: ;
age?: P

RA BATBE— AR FRA



interface PersonReadonly {
readonly name:

4

readonly age:

X £ JavaScript 4 % & 2L » TypeScripti2 £t 7w £ 4 & & @& # £ A 65— A 77 X,
— BRATRA o ABHEAE HEAAUMEGH X LR RV EHENBME o F
4o 0 RT RS FFEANABERA readonly EH KT o T oA — &b -F

type Readonly<T> = {

readonly [P in keyof T]: T[P];
3
type Partial<T> = {

[P in keyof T]?: T[P];

BT @A

type PersonPartial = Partial<Person>;
type ReadonlyPerson = Readonly<Person>;

T @k A AR RS R B Ae C 8 RIS

type Keys = 'optionl' | 'option2';
type Flags = { [K 1in Keys]: };
CHBEGRINELGBEEA > AIEEAT for .. in o BA=ZAFS

P CRRRIE BN A B -
WA Keys * CASTEBRYBIEL Y EL o

AT RGBT E > Keys BB BIES 7| &I BLEMER KT
A& boolean * HZX A4 XAEFRT :



type Flags = {
optioni: ;
option2: ;

AEEEGRAE > THRART L@ Readonly X Partial ° EflaAkT—&
CHENER s BiR— Ty XEHRFH o XL keyof Fokgli7 o] RA 24
B F

type NullablePerson = { [P in keyof Person]: Person[P] | }
type PartialPerson = { [P in keyof Person]?: Person[P] }

8¢ & A 89 Ho 75 & 7T VA — 3638 A R A

type Nullable<T> = { [P in keyof T]: T[P] | 3
type Partial<T> = { [P in keyof T]?: T[P] }

ARG TFE > BHIEZL keyof T EEFEAE T[P] #9%1K o XA A
BRAT R A8 — NFIERR o A A X LHEHTF A0 e REAT T WEMRRER
H By o RIF S Fo il £ RN AEAT 7 B AT T CAYE M AT A 5 2 69 B MEAS AR AF o )

4= > /81% Person.name A& R4 » AR A Partial<Person>.name ‘L& R 4)

AT -

TR —AMF o T[P] MEKE Proxy<T> XE:

type Proxy<T> = {
get(): T
set(value: T): ;
¥
type Proxify<T> = {
[P in keyof T]: Proxy<T[P]>;
}

function <T>( ): <T> {

¥
let proxyProps = proxify(props);


https://en.wikipedia.org/wiki/Homomorphism

Z & Readonly<T> #7 Partial<T> MR > HAEANE Pick 47 Record —
Fl 4% 6,2 T TypeScriptég 47 £ & 2

type Pick<T, K extends keyof T> = {
[P in K]: T[P];

b

type Record<K extends , T> = {
[P in K]: T

b

Readonly °® Partial ## Pick &F &%) 12 Record A& ° HA Record
FEEMARBDRFENEBNE s IACTREBTRA

type ThreeStringProps = Record<'propl' | 'prop2' | 'prop3',

J s 0]

FRBEUAR LGB > HLEN T 2INERIE N BEEGW A

oy Mk 44 22 AN B AT HEBT

NERTRTMEE-NEAG BN RL2ETRRAwRENHE - LETILEF

U

function unproxify<T>( ): T {
let result = {} as T;
for (const k in t) {

result[k] = t[k].get();

¥
return result;

}

let originalProps = unproxify(proxyProps);

F &
:\.»

BAN OB RERNTRSOBA XA o wRBHRBRZREH > MAFE
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5 ECMAScript 20154 » symbol A T —##189R A £ » 3
1% number #7 string —#% °

symbol EA&GE LA Symbol i HFKe| 7Ly o

let syml = Symbol();

let sym2 = Symbol("key");
Symbols & 7 7T # & Hof— 4

let sym2 = Symbol('"key");
let sym3 = Symbol("key");

sym2 === sym3;

%555 B —4 > symbols =T YA et % B a4k o

let sym = Symbol();
let obj = {
[sym]: "value"

}i

-log(obj[sym]);

Symbols#u T A5 L 6y Bt F AL &k B A R BMEA L R o



const getClassNameSymbol = Symbol();

class C {
[getClassNameSymbol] () {
return "C",

b
b

let ¢ = new C();
let className = c[getClassNameSymbol]();

AX P ) %2 6 Symbols

BT R P2 L gsymbols ¢ A — 2k €22 X BT Bl 4289 ) & symbols °© X & symbols
RAETIES NIRAATA o

VAT 4 12 esymbols#9 7 & -

Symbol. hasInstance

ik &K instanceof EFH A A c MEBEE N FZ AR R AN EAEEELE
{51] o

Symbol.isConcatSpreadable

R RS E—A% LA Array.prototype.concat B 0 A F G5
BAFAT TR o

Symbol.iterator

Jrix o % for-of B4 A o RE A Z 9K INERS o

Symbol.match

7% » # String.prototype.match WA o EN R X XA KB FHFE o



Symbol.replace

7 % » # String.prototype.replace W o JE M & ik X kB # T4 B P ILAR
LR

Symbol. search

7 % » M String.prototype.search A o i N & ik X 3R B T B3R 58 F 44 &
Fag &5 o

Symbol.species

BFAE > A=A EERL o ARG RAT R o

Symbol.split

7 % » % String.prototype.split WA o EMEZZXXNKAFEFHSE o

Symbol. toPrimitive

ik o A ToPrimitive 4 Z iRV AR o Jext F 454k 4 48 5 69 R4 1A -

Symbol. toStringTag

Zrik s WA E 7% Object.prototype.toString A o & B4 & 2 Z B KN
FAF B o

Symbol.unscopables

MHE o €8 TIRA G BMERIE with 1F RSB AL o



T % AR
LA EEINT Symbol.iterator BME » BITIAACEATHENRE o —&RF

it
4= Array ° Map °® Set ° String ° Int32Array °® Uint32Array *#F&
ZFINT LB Symbol.iterator ° % E&) Symbol.iterator HZX i &

E LA AR A FE o

for..of &4]
for..of 2#®Mm TR Z > AR Z L6 Symbol.iterator ik o T @&

fE3n EAgE R for..of 891 £4]F :

let someArray = [1, "string", 1;

for (let entry of someArray) {
.log(entry);

for..of vs. for..in &%)

for..of # for..in ¥ THER—417] % ; 122 A THRGEH R

Bl » for..in #HAKExt 69 4 695 & > M for..of WAt Z 694Et 5 69

18 o
TaEGPFERT REZIRGR B



let list

[4, 5, 6];

for (let i in list) {
.log(i); // HOH, H1H, HZH,

for (let i of list) {
.log(i); // H4H, H5H, H6H

A—ANRA A for..in TUREEMA R RV TEAESFZ B —Fp 7 % o
122 for..of RETHERSZGE - RESZ Map 7 Set LA FI
T Symbol.iterator 7# i » ik&A1T A5 15 €A1 A 6944 o

let pets = new Set(["Cat", "Dog", "Hamster"]);
pets["species"] = "mammals";

for (let pet in pets) {
.log(pet); // "species"

for (let pet of pets) {
.log(pet); // "cat", "Dog", "Hamster"

AL A PR,

E 4+ % ES5 A= ES3

Lk B AR HESSRES3 » ZRERAHFE Array £ LR o f£3FFmfa B4k
B for..of 1B&) G5 — /MR s s A XM R BB L LI

7 Symbol.iterator ZWM& o

RiIFERSER—ANB L for EIMEA for..of A3 tbde !



let numbers = [1, 2, 3];
for (let num of numbers) {

.log(num);
}
ARG A
var numbers = [1, 2, 3];
for (var _i = 0; _i < numbers.length; _i++) {

var num = numbers[_1i];
.log(num);

B 4% % ECMAScript 2015 X # &

% B 4% 4 & 5ECMAScipt 201569 51 % & » %RhiF & 2 £ RAAL 51 58 for..of A
BHENREFILF X o



X TAREG—EHLA: FFLEZ— % > TypeScript 1.5ZRBLLELAT T
o “PRIRALIRILAE AR L E 7 o “INIRABLIRILL N G AR A LR 0 X TA
T 5ECMASCcript 2015 289 K2 RF—E » (LKL AVL module X { 48 % T

FZHfEH 5 namespace X { )°
48
JECMAScript 201574 » JavaScripti| A T 3R 694& o TypeScript /& i X AN

Ao
SN

BRRAL O FOERBREHAT AR ESBERNRE 3 X ERE T UL —MER
T E o R RFEFEBRINERT LG » ThIFRAFHHAL A export X
Z—5HEeMN MR WwREGALCHERSEOTE R R HoFoy
& > ARobMFFNEA] > TUMER import T XX — o

Rk B PR AR 69 X & AR A U2 5] E4E Flimportsfrexports
EIH o

RRAL IR A B B X FAL TRk o EBATH » B B 94 A 2 ENATIR
AL AT & R I PATZE ARG T A AR B © K Rk #edn b9 JavaScriptht 3 e £
% £ R % FNode.js# CommonJSA= iR % T Web i Al #Require.js °

TypeScript5 ECMAScript 2015—4#F » fE47 8,4 % import 3 # export &L H#
AR B AR, — IR o

g
%7 9]

EATE R (e B Rf X KU L RIET) AMaEsB AL export X4E

Validation.ts


http://www.ecma-international.org/ecma-262/6.0/
https://en.wikipedia.org/wiki/CommonJS
http://requirejs.org/

export interface StringValidator {
isAcceptable(s: ): ;

ZipCodeValidator.ts

export const numberRegexp = /A[0-9]+$/;

export class ZipCodeValidator implements StringValidator {

isAcceptable(s: ) {
return s.length === 5 && numberRegexp.test(s);

5 B8 4

SHBGREF > RARKNTREEZNFHOFRSEFE » FIAL@EH]FT AR
HHE

class ZipCodevValidator implements StringValidator {

isAcceptable(s: ) {
return s.length === && numberRegexp.test(s);

3
export { ZipCodevValidator };

export { ZipCodeValidator as mainValidator };

A 3 i

EN@ T+ RECER FHRSEMARBRYIRIANE o THFHAEFR
A SRR GATMABERRE L —AHOBHHLTE -

ParselntBasedZipCodeValidator.ts



export class ParseIntBasedZipCodeValidator {
isAcceptable(s: ) {
return s.length === 5 && (s).toString() === s;

// SFHEREGBIERILMRT T4 L
export {ZipCodeValidator as RegExpBasedZipCodeValidator} from "./Z:

| S »

BA—MERTAEE S AR > el F B A RIS £ —ARBTE

% ! export * from "module" -°
AllValidators.ts

export * from "./StringvValidator"; // exports interface StringVali
export * from "./LettersOnlyvValidator"; // exports class LettersOn.
export * from "./ZipCodeValidator"; // exports class ZipCodeValid:

| R >

FA

BHRGFANBREEFE—HFRE o TUMEAXLT import AL —kFAHLEHE
P FHAR o

GA—NMERFHOENSFEAR

import { ZipCodeValidator } from "./ZipCodeValidator";

let myvalidator = new ZipCodeValidator();

TR GFANEEGTEL

import { ZipCodeValidator as zZCV } from "./ZipCodeValidator";
let myvalidator = new ZCV();



KEAMERFAI AT E o B E R PR
6y 5 382

import * as validator from "./ZipCodeValidator";
let myvValidator = new validator.ZipCodeValidator();

ELA & 4E 8 5 A AR

RETMHERZ LAY — LB 2R E— L2 HREB L CBREN o ZLBERTA
BT FHEIRN P RARRRZCHIH o EATEOTERIFAZEESR

import "./my-module.js";

BN

FARIRH T AR — A default S o HAZF R4 A default X4EF4ze; 3
H—/#3k R a9 A — /> default S o &2 A MG FAHES
A default § o

default § -+ 51&H] o rbde o RJQuery X458 X E T iE A —MKRINF
d jQuery & $ ° FHKRMAERELLE ﬂﬁ—ﬁﬁf&% jQuery & $ Fii
JQuery °

JQuery.d.ts

declare let $: JQuery;
export default $;

App.ts

import $ from "JQuery";

$("button.continue").html( "Next Step..." );



EfRF P AT AEAEHATRARKINTE o HRAKKNSFHEOEF RN L TET
VAR o5t o

ZipCodeValidator.ts

export default class ZipCodeValidator {
static numberRegexp = /A[0-9]+%$/;
isAcceptable(s: ) {
return s.length === 5 && ZipCodeValidator.numberRegexp.test

}
J S— s

Test.ts

import validator from "./ZipCodevValidator";

let myvalidator = new validator();

A

StaticZipCodeValidator.ts

const numberRegexp = /A[0-9]+%$/;

export default function ( ) {
return s.length === 5 && numberRegexp.test(s);

Test.ts



import validate from "./StaticZipCodeValidator";
let strings = ["Hello", "986052", "101"];

// Use function validate
strings.forEach(s => {

.log( "${s}" ${validate(s) ? " matches" : " does not matct
1);

J

1 2

default S AT EZ—AME

OneTwoThree.ts

export default "123";

Log.ts

import num from "./OneTwoThree";

.log(num); // "123"

export = A7 import = require()

CommonJSHAMDARH — 4 exports *t Z89MELA » C©EA T —MERITAH FH
M % e

CAIE L FHFFe exports B#HmA—ME U F o BIAF HBRIFREFE AT EE
Ko A F AR EFESE o TypeScripti€k X & export = EH A LFAELY
CommonJSA*AMD #) TAE i AZ A o

export = BEEXL—MERGFEFE o CTUEE Fo > G LFH - R
HAE o

EZEIAN—/MERAT export = 9EIRE > LM 4E F TypeScripti £ 69 4 2 15

% import module = require("module") -°



ZipCodeValidator.ts

let numberRegexp = /A[0-9]+%/;
class ZipCodeValidator {
isAcceptable(s: ) {
return s.length === 5 && numberRegexp.test(s);

}
export = ZipCodeValidator;

Test.ts
import zip = ("./ZipCodevalidator");

// Some samples to try
let strings = ["Hello", "98052", "101"];

// Validators to use
let validator = new zip();

// Show whether each string passed each validator

strings.forEach(s => {
.log( "${ s }" - ${ validator.isAcceptable(s) ? "matches"

1F
< 1] 2l

A RARE IR ARG

RAE iF it 48 0943k B AR 580 %hF B &4 A & 89 Node.js (CommonJS) »
Require.js (AMD) * isomorphic (UMD), SystemJSSECMAScript 2015 native
modules (ESB)#E 3k e £ & oAt F 69 RAL o 3T AR A MR

¥ define ° require #¢ register &L 0 HHA B AR K BT o

Taege THAT FAF HE ) LA 698 FEE A H A48 9 R B B KA
8 o

SimpleModule.ts


http://wiki.commonjs.org/wiki/CommonJS
https://github.com/amdjs/amdjs-api/wiki/AMD
https://github.com/umdjs/umd
https://github.com/systemjs/systemjs
http://www.ecma-international.org/ecma-262/6.0/#sec-modules

import m = ("mod");
export let t = m.something + 1;

AMD / RequiredS SimpleModule.js

define(["require", "exports", "./mod"], function (
exports.t = mod_1.something + 1;

+);
/] 1 Il

CommondJS / Node SimpleModule.js

let mod_1
exports.t

("./mod");
mod_1.something + 1;

UMD SimpleModule.js

(function ( ) {
if (typeof === "object" && typeof .exports === "ol
let v = factory( , exports); if (v !== )
}
else if (typeof define === "function" && define.amd) {
define(["require", "exports", "./mod"], factory);
}
}) (function ( ) {
let mod_1 = ("./mod");
exports.t = mod_1.something + 1;
3);
«1 E— o]

System SimpleModule.js



System.register(["./mod"], function( ) {

let mod_1;
let t;
return {
setters: [
function ( ) {
mod_1 = mod_1_1;
11

execute: function() {
exports_1("t", t = mod_1.something + 1);

});

Native ECMAScript 2015 modules SimpleModule.js

import { something } from "./mod";
export let t = something + 1;

}5," N -
] £ 7 A9
TERMNKEE-TA@OBIESRS EH > FMERAF-AFLG5E o

AT RF o KAV FRAGST LR T — Mk B 47 o 2 TNode.jskit > A --
module commonjs : *fTRequire.jskit » £ "--module amd ° Jbte :

tsc --module commonjs Test.ts

BIFEAZRG » BMEREAER—DERE s UHF o 4F4E R T referencets & »
BiE R SR import E & RAFAE R 6 UAF o

Validation.ts



export interface StringValidator {
isAcceptable(s: ): ;

LettersOnlyValidator.ts

import { StringValidator } from "./Validation";
const lettersRegexp = /A[A-Za-z]+$/;
export class LettersOnlyvalidator implements StringValidator {

isAcceptable(s: ) {
return lettersRegexp.test(s);

ZipCodeValidator.ts

import { StringValidator } from "./Validation";
const numberRegexp = /A[0-9]+$/;
export class ZipCodeValidator implements StringValidator {

isAcceptable(s: ) {
return s.length === && numberRegexp.test(s);

Test.ts



import { StringValidator } from "./Validation";
import { ZipCodeValidator } from "./ZipCodeValidator";
import { LettersOnlyValidator } from "./LettersOnlyValidator";

// Some samples to try
let strings = ["Hello", "986052", "101"];

// Validators to use

let validators: { [s: ]1: Stringvalidator; } = {};
validators["ZIP code"] = new ZipCodeValidator();
validators["Letters only"] = new LettersOnlyValidator();

// Show whether each string passed each validator
strings.forEach(s => {
for (let name in validators) {
.log( "${ s }" - ${ validators[name].isAcceptable(s

})i
/] 1 2l

TR R L 5 B e =

AEAE AR RBEEAEH T A & EAMESR o £ TypeScriptZ » 40 T @69 7 X
KRG LT E A B F o KA L R e 8 B T R R

Bk R A D A G HENEIRA L & R EGJavaScript T A 2] o de R —AMEBRAZ IR
RERABEZMIRS;ER » FLZLRALEZREIXNFPRAN 3R F&4E

R require X MR EGKAG o Fukde %A K B 69 5] A 2t AR RARA H 69 0
ROt 4Rt T B B G8 -

LA X A% S A& import id = require("...") & &7 ATE&RA17 AR § K
R o BRWwBELHEAHSAMA (AT require ) * HET @ if KAk EZAR
Ao BRI T AR R s FTABESR R AT B iR o ) TIER AR L
1 —TBIEZE import TR R RGBEAR TR ( FRA SR

JavaScript#y #.77 ) o



AT HAREB AN s RATUE typeof *4EF o typeof *4EF o H ik
TR TR > 2R ANERE X ERR R TR EM o

%] : Node.js £ 69 5h & 4% 3k w3,
declare function require( ): any;
import { ZipCodeValidator as zZip } from "./ZipCodeValidator";

if (needzipVvalidation) {

let ZipCodeValidator: typeof Zip = ("./ZipCodevalidator'
let validator = new ZipCodeValidator();
if (validator.isAcceptable("...")) { /* ... */ }
}
q —

=] : require.js T 89 3 A A B v &,

declare function require(moduleNames: string[], onLoad: (...args: ¢
import * as Zip from "./ZipCodevValidator";

if (needzZipValidation) {
require(["./ZipCodeValidator"], (ZipCodeValidator: typeof Zip)
let validator = new ZipCodeValidator.ZipCodeValidator();
if (validator.isAcceptable("...")) { /* ... */ }

3):
}

| S— 2

=] : System.js E 87 7 & Bk w3,



declare const System:

import { ZipCodeValidator as zZip } from "./ZipCodeValidator";

if (needzZipVvalidation) {
System.import("./ZipCodeValidator").then((ZipCodeValidator: tyj
var x = new ZipCodeValidator();
if (x.isAcceptable("...")) { }
1)

& Rl B & 89 JavaScript /&

ZRh i ETypeScripth B X E XA » KNEFZFAXEMEEHGAPI -

EMNECFARHCRRIHREF G EREI o fBFEE d.ts THEL
SLHg o e RARBMEC/CH+ o RT A EM S .h TH o ERNA -6 T o

PR AR IR

#Node.jsE K9 TAE AR L e B — DK G MERFILEY o RATT E A ML
89 export PR ABEMERABEL— d.ts XHF - ERFELELE—-IK
B .d.ts LHE o RAUMEAGHE— NI L Z R ARG 77 % » (223X BAE
Fl module *#FJtHiesFMilFHEARX > Z7EIE import ° flde :

node.d.ts (simplified excerpt)



declare module "url" {
export interface Url {
protocol?: string;
hostname?: string;
pathname?: string;

export function parse(urlStr: string, parseQueryString?,

declare module "path" {
export function normalize(p: string): string;

export function join(...paths: any[]): string;
export let sep: string;

}

Kl 1

MAERKATYA /// <reference> node.d.ts HEAZA import url =

require("url"); =X import * as URL from "url" Ae# Ak o

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

import * as URL from "url'";
let myUrl = URL.parse("http://www.typescriptlang.org");

IR B

slashe

BAo R RAB A4S ) — AR Z TR ) 2% B & B » ART VAR A & BA 8 1 B &,

VAR 5895 ik 12 Rl €
declarations.d.ts

declare module "hot-new-module";

HEEREAFHGEYVIZ L any o



import x, {y} from "hot-new-module";
x(y);

B3R 5 B AE U AT

X g 3R e 8, 5 4o SystemJS FrAMD X ¥ 3 A 3kJavaScript i & o 18 % 24
= 3% 2

— AN BRE B R A TG BB E o B FMAERST AL

declare module "*!text" {
const content: ;
export default content;
}
// Some do it the other way around.
declare module "json!*" {
const value: ;
export default value;

MAEMRT AL FALE "*Itext" & "json!*" AXET o

import fileContent from "./xyz.txt!text";
import data from "json!http://example.com/data.json";
.log(data, fileContent);

UMD 7% 3%

¥~

B AL RAAZ T R E S MR B E > %L%T\&Jﬂﬁiiki]nﬁ% (&m%E) -

fTAUMD Rk IsomorphictEde A Rk o X &E T LA T FAGH X R4
RGP o flde :

math-lib.d.ts

export const isPrime(x: ): ;
export as namespace mathLib;

IR BF L o


https://github.com/systemjs/systemjs/blob/master/docs/overview.md#plugin-syntax
https://github.com/amdjs/amdjs-api/blob/master/LoaderPlugins.md
https://github.com/umdjs/umd
http://isomorphic.net

UG BABET AL EAMEREZAL FAKREA

import { isPrime } from "math-1lib";
isPrime(2);
mathLib.isPrime(2);

| S— >

CRAMTARI AR TZHHXAEA » FRARAEE M AZL o (BWAZH—NFF
HIFANRF BT )

mathLib.isPrime(2);

QBRI EM I8 F

RT g3 e T B § i
MPRGRESREMERRGHRAONE « SERERT S 2T AR HRMSG
ta % [ — T ho ] LA LA AR 89 AKAG o

MR BT G h— A 8 B R A BH T BASE EHANES
UL » AR AR B R BB M3 I T — 2 o 5B P R AR AR 8
FHBEASZ R -
SHEQBETHLH AHQEE - RARRE R T RS o BRIFCRATR
R SART AU BRI EE G R — Ok o

e XA G H £ class & function ° ¥ A
export default

WHRETME LS EHBR T A PFERGERE » — MK S BG4 D] XA 5K
Ro WwR-ABHEAZIANT FHEELOAZ » BLRABREZS EAERN—NEKILFHE -
XA GAFolE B TIF LT E o odo

MyClass.ts



export default class SomeType {
constructor() { ... }

}

MyFunc.ts

export default function getThing() { return 'thing'; }

Consumer.ts

import t from "./MyClass";
import f from "./MyFunc";
let x = new t();

1og(f());

AP R EERIEAE o AT A E L FABRRGEY (ABIA ¢t ) HE
THEESZ R () RRI AR R o

W RESFHZANE > RENRETNE LS H
MyThings.ts

export class SomeType { /* ... */ }
export function someFunc() { /7* ... */ }

FARH s B FGNEYETE

LRI SN

Consumer.ts



import { SomeType, SomeFunc } from "./MyThings";
let x
let y

new SomeType();

someFunc();

1Rt ER FAREX SRS EREA TR
MyLargeModule.ts

export class Dog { ... }
export class Cat { ... }
export class Tree { ... }
export class Flower { ... }

Consumer.ts

import * as myLargeModule from "./MyLargeModule.ts";
let x = new myLargeModule.Dog();

FREHFSERATT K

RTRER FRET R ARG o JSEF A — 4 X TJQueryZR A L4
RIrat % o e BANZATIRIN 6 » B AR 2B ehGL TR ELMBERLEF - HHE
7 ZRATFEERTRKGSE » LG E—D#FSIRRRBEH G4 -

ﬁﬁCMmﬂﬁmhwﬁ%%ﬁilT#lm?%ﬁﬁﬁ?JM>&Aﬁ&ﬁﬁﬁﬁ
— B RFCEM AT EE R AIFEAN—ARIN AN FHEAERGLESE
2.

Calculator.ts

export class Calculator {
private current = 0;
private memory = 0;
private operator: ;



protected processDigit(digit: , currentValue: ) {
if (digit >= "0" && digit <= "9") {

return currentValue * + (digit.charCodeAt(0) - "0".c
}
}
protected processOperator(operator: ) {
ifo(pr+r, e, /" index0f (operator) >= 0) {
return operator;
}
}
protected evaluateOperator(operator: , left: , rigt
switch (this.operator) {
case "+": return left + right;
case "-": return left - right;
case "*": return left * right;
case "/": return left / right;
}
}

private evaluate() {
if (this.operator) {
this.memory = this.evaluateOperator(this.operator, thic

}
else {
this.memory = this.current;
}
this.current = 0;
}
public handelChar(char: ) {
if (char === "=") {
this.evaluate();
return;
}
else {

let value = this.processDigit(char, this.current);
if (value !== ) {
this.current = value;



return;

}
else {
let value = this.processOperator(char);
if (value !'== ) {
this.evaluate();
this.operator = value;
return;
}
}
}
throw new ("Unsupported input: '${char}');

public getResult() {
return this.memory;

}
}
export function test( ) {

for (let 1 = 0; i < input.length; i++) {

c.handelChar (input[i]);
}
.log( result of '${input}' is '${c.getResult()}'’);
}
4| 1

LA S8 test REKRMKITER o

TestCalculator.ts

import { Calculator, test } from "./Calculator";

let ¢ = new Calculator();
test(c, "1+2*33/11="); // prints 9



WY e BmZtFmatesdl (H#F U)o LRI KA

=3 ProgrammerCalculator.ts °
ProgrammerCalculator.ts

import { Calculator } from "./Calculator";

class ProgrammerCalculator extends Calculator {
Stath dlglts = [IIOII, "1”, I|2|l’ I|3|l’ ||4|l’ |I5l|, ll6l|, I|7|l’ I|8|l’ 1

constructor(public base: number) {

super();
if (base <= | | base > ProgrammerCalculator.digits.length
throw new ("base has to be within @ to 16 inclusiy
}
}
protected processDigit(digit: , currentValue: ) {
if (ProgrammerCalculator.digits.indexOf(digit) >= 0) {
return currentValue * this.base + ProgrammerCalculator
}
}

// Export the new extended calculator as Calculator
export { ProgrammerCalculator as Calculator };

// Also, export the helper function
export { test } from "./Calculator";

| E— 2

# &) ProgrammerCalculator 3% HE9APIS /R %49 calculator AEHik4R
Lo 230 B A PR TR AR R B Ag 2t £ o T @& MK ProgrammerCalculator % &5 X5 :

TestProgrammerCalculator.ts



import { Calculator, test } from "./ProgrammerCalculator";

let ¢ = new Calculator(2);
test(c, "001+010=");

B3R R BAR 4 % = 1A

LARFANRT RGBS > TRESENFTEZRFLORE— N9 L E
o BRAFLATHERAS A LRAFHOF AL SAEBRIPHT I - L
IR > G F A AR AL SR U R AT 20 4E

ARG @E o L ERNTELBERRAEZHE X 6g st Ffe XA T 54 ﬂ%
45'419?%]% o fl4m s ECHE > R &I System.Collections ZiRFFTH £4&

o MABRNABERAREFLE Ié]ﬁ?_ s A AR R PR E 548 R ?JIW"*

R o ﬁ%ﬁii&% CEBETIHARZIT » ZELMEY o KATLRA E@fiﬁﬁiﬁ‘
LRI EAN > ROBRBT —#HEH LY éﬂ,,\ﬁ‘/:f\‘ AT A4

# /collections/generic/ X # % > et iRk e L@ o

o E R 2 R A RERRES L RREAR TR o o> RTAH —

A~ My.Application.Customer.AddForm ## My.Application.Order.AddForm -
- ARG L FAAR o (2 L BRI RF o Ko z\ﬁfﬁiki‘:m%l??m—‘/\lﬂ
Ao g AMERE  RARGRAMNSEINA B —ANEF o MARREGE A A %k

W AR F AP BT RA K] ARG LT TALZ ARG R ETLGEI o

L EATHRREGLEZRGTHELEGLER ISR

A
AT ARG LIRS o T3k EAARIRZA £ RAE R4 L ZH

o UHEYTRE % BIZ export namespace Foo { ... } (M Foo HiEPTH
e LB2Hsh—2)

o XM RA—4 export class 2 export function (FE1EA export
default )

o LA E BA FH8 export namespace Foo { (FEAHRZELL
H 2 —4 Foo ¥ !)
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X TAREG—EHLA: FFLEZ— % > TypeScript 1.5ZRBLLELAT T
o “PRIRALIRILAE AR L E 7 o “INIRABLIRILL N G AR A LR 0 X TA
T 5ECMASCcript 2015 289 K2 RF—E » (LKL AVL module X { 48 % T

FZHfEH 5 namespace X { )°
A48
R L FERM T 4o £ TypeScript 4% Al 4% 2 18] (A R 3RAER") kALK
By AXAL o FRAE AT/ KRB LAZ B 69 ARAE » “R BRI L 4 L ER” - 5

9h o FEATIE ] module XAEF kB A — AN A IR IR 6 3077 A 2 12 4%
Fl namespace *4EF kB ik o XILEE K T LI OIE A HAEARNGG L ARPTE K o

F—%

BV RE —BAF ¥R TEFARLA I T o KA LU £ 69 544
BISIEH o MR AR CAT R I E A E DAY R P A A SR IETE I BR AR o

PR 69 30 TiE & AR ZE — AU 2


http://www.ecma-international.org/ecma-262/6.0/

interface StringValidator {
isAcceptable(s: ): ;

let lettersRegexp = /A[A-Za-z]+$/;
let numberRegexp = /A[0-9]+$/;

class LettersOnlyValidator implements StringValidator {
isAcceptable(s: ) {
return lettersRegexp.test(s);

}
}
class ZipCodeValidator implements StringValidator {
isAcceptable(s: ) {
return s.length === 5 && numberRegexp.test(s);
}

// Some samples to try
let strings = ["Hello", "98052", "101"];

// Validators to use

let validators: { [s: ]: Stringvalidator; } = {};
validators["ZIP code"] = new ZipCodeValidator();
validators['"Letters only"] = new LettersOnlyValidator();

// Show whether each string passed each validator
for (let s of strings) {
for (let name in validators) {
let isMatch = validators[name].isAcceptable(s);
.log("'${ s }' ${ isMatch ? "matches" : "does

not me



MAERSBIESG AN > BNEZ M FRFARKL > AUETAEEZEINEAL
B AR5 2228 R - Ak LBt @ EH -9 L%
B AR Rl RELBG L ERT o

T e T2 0 JeBT A 5%iE 48 %69 £ BERMLE] — /MK validation 4%
R E o B AT AAEIZ %%D#£ﬁ¢z»@<%&m7wﬂﬁ » FTAE #4%
Rl export ° A& ) T ¥ lettersRegexp #7 numberRegexp & I &g2m¥ »
FEESE - Askeilesd z A IR T GETE FAY o E X KRB MKRADE > &
FTRAEGLZRZIGE  AE 2R XY L4 1

42 validation.LettersOnlyVvalidator °

=4
=]

>\.ﬂ

A% B 45 % 72 [8] 64 Bk

0



namespace Validation {
export interface StringValidator {
isAcceptable(s: ): ;

const lettersRegexp = /A[A-Za-z]+$/;
const numberRegexp = /A[0-9]+%$/;

export class LettersOnlyvalidator implements StringValidator {
isAcceptable(s: ) {
return lettersRegexp.test(s);

}
}
export class ZipCodeValidator implements StringvValidator {
isAcceptable(s: ) {
return s.length === 5 && numberRegexp.test(s);
}

// Some samples to try
let strings = ["Hello", "98052", "101"];

// Validators to use

let validators: { [s: ]1: validation.StringValidator; } = {};
validators["ZIP code"] = new Validation.ZipCodeValidator();
validators["Letters only"] = new Validation.LettersOnlyValidator(),

// Show whether each string passed each validator
for (let s of strings) {
for (let name in validators) {
.log( " "${ s }" - ${ validators[name].isAcceptable(s




G BAFACRAAKE » RATEZHRD 5 & B RR 6T F AR T4 -

% AT a2

A > &A14e validation #% E R 5 E RS AL o REATE A > A
iR — A% 21 o 3 B AE4E R Rk Bl S0 E— AP E L —4 o B
AR XA B ERB K FZ o BTABRM AT 51 Az & k&K hiF S LA R 8
KFE o BATEM XA RIFRT o

Validation.ts

namespace Validation {
export interface StringValidator {
isAcceptable(s: ):

LettersOnlyValidator.ts

/// <reference path="Validation.ts" />
namespace Validation {
const lettersRegexp = /A[A-Za-z]+$/;
export class LettersOnlyvValidator implements StringValidator {
isAcceptable(s: ) {
return lettersRegexp.test(s);

}
J =

ZipCodeValidator.ts



/// <reference path="Validation.ts" />
namespace Validation {
const numberRegexp = /A[0-9]+%$/;
export class ZipCodeValidator implements StringValidator {
isAcceptable(s: string) {
return s.length === 5 && numberRegexp.test(s);

Test.ts

/// <reference path="Validation.ts" />
/// <reference path="LettersOnlyvValidator.ts" />
/// <reference path="zZipCodeValidator.ts" />

// Some samples to try
let strings = ["Hello", "98052", "101"];

// Validators to use

let validators: { [s: string]: Validation.StringValidator; } = {};
validators["ZIP code"] = new Validation.ZipCodeValidator();
validators['"Letters only"] = new Validation.LettersOnlyValidator (),

// Show whether each string passed each validator
for (let s of strings) {
for (let name in validators) {
console.log(""" + s + "" " + (validators[name].isAcceptabl¢

}
B - 2]

LR B S TR o RATVL AR BiFG G RAAEE IR T o KI1A Aitr 7
ii o
B—b i X o RRPTH A i — N 0 BEMEA --outFile &
e



tsc --outFile sample.js Test.ts

Yk R ARV R LG5 Az % B st f B # AT BT o AR T AL HRbIE T A
A o

tsc --outFile sample.js Validation.ts LettersOnlyValidator.ts ZipCc
J — o]

FoRF R BRNTAAEFE—AIH (RIAFX) » BRAENRA SR E
m—"MNJavaScriptU#F o KRB o AR @ L@ <script> A EIPTH £ R
JavaScript U4 iE 54 8910 - 5] 2 5k 0 Hode

MyTestPage.html (excerpt)

<script src="Validation.js" type="text/javascript" />

<script src='"LettersOnlyValidator.js" type="text/javascript" /:
<script src="ZipCodeValidator.js" type="text/javascript" />
<script src="Test.js" type="text/javascript" />

] T ] ]

7

A — A AL G = 1 R4 E) 7 ik ZAE A dimport q = x.y.z & FA A
S G F o K%%H%ﬁﬂﬁﬁ#&ﬁﬁ import x = require('name') EHEFRT >
KRB EAAREOFFTNE AL o ART R Z A 77 kA EE AR50 2 7
A &@iﬁéﬁr)\éﬁﬁi}iq’ by af o



namespace Shapes {
export namespace Polygons {
export class Triangle { }
export class Square { }

import polygons = Shapes.Polygons;
let sq = new polygons.Square();

| R >

EE 0 RMFFERAEA require X4EF 0 ML AL A FANFTHRE L KA o
5% var AL REZRERATEAA P FANGEAP L ERE LTS o T2
By > A THRB > import 2AERGREF T ARG A > FTAKEH L

B var W R EF AR T EHHE o

& R & &ty JavaScript /&

AT R A R TypeScript/a 59 X EGEA » RNFEEFALEFHOAPI- &
TRIFPFEARB T RGBSR » 48 ZRTARETENG—MNF Ik o

BN FAREA CRAIHAZF O LAREI - RIAFLE d.ts ZHER
Pl o RARAAC/ICH+ » BT ALEMEM .h L o RN A—RH]TF o

INER A % 7 18]

AT EDIELANN % d3 22 L EMhfe - RAZXNEAT—

A <script> #R&EB (RLZAIERWBE) » COF AHE R AR R T
LB LA o % TikTypeScriptéhi® ZiR 5 B LA » K414 A S48 218

Bl o thdw s BATTUBETERIHE :

D3.d.ts (3F 744 )



declare namespace D3 {
export interface Selectors {
select: {
(selector: ): Selection;
(element: EventTarget): Selection;

iy

export interface Event {
X: ;

y: ;

export interface Base extends Selectors {
event: Event;

declare var d3: D3.Base;



X TAREG—EHLA: FFLEZ— % > TypeScript 1.5ZRBLLELAT T
o “RIRAZIR"ILALARB L F I o IPIRARIRILAE W] AR A ALK KEHA
T 5ECMASCcript 2015 289 K2 RF—E » (LKL AVL module X { 48 % T

L6 5% namespace X { )°
N4

X L FE A AL A28 £ TypeScript Z4& Al AZ B 4 % % 18] R B LKA 69 77 % o KA
LR B E A Fa 3R B AL R )% > Ao EAE R EAT6 AL F F A FE B o

EARRETTMATRANLSER - EAGLEAEY TRETHLERNS L
545 A o

1% a4 72 A

% R AL T AR G B AT A —A-E i 6 A % F 69 JavaScriptxd £ o A G
LA THEHER o BNTAE S AP RNER » HEL --outFile %464
—Ae o Gt E AR WA Web Bl R4 6 77 X o AR T vAde BT A AR AR A AEHTML
R @E <script> 12 &Z o

et L e ret BRF R CREX R AHFRGRBM XA LLE
LR AT -

i F A2 3k

B g R —H o BT LS REAE R o REHZREET LS A C R o

Wk Sde ki Bl i e 8 5 £ (#l4=Commonds / Require.js) ° 3t-F A&
JSE IR TREALE » 22T RA A » & — & K957 2F kK XA
Ao 7T 24P P L AGAZF] o ARSRAARBT EAFORB EH 0 RGP AR AT 6918
A T B ATt o

xt FNode.js i A ki1 » A3 & Ak H 5 09 442 KA 8 7 X, o

JAECMASCcript 2015714 » #3k A TEF N E 5 > LR AMPTA BT 6 BB
GV PT X% o Bk o aF T3 B Ry 545 R B SR MO 82 R 6 77 K o


http://www.ecma-international.org/ecma-262/6.0/

o 7 [a] A AR 3k 9 1 o

Ay KAV F WG G 3 7] Fo AL 3R 69 4% ) 1 o Fo do 0 I 288 €411 o

stAe3kiE B /// <reference>

—ANE IR RAER /// <reference> I ABEH LA » L %AEA import o
BRI ARG 0 BA1E L BRFFRIES L WTRIE import #B42 (4

4w s import x from "..."; & import x = require("...") E@& ... >
FE) RTATAEBE XAZ B o

MIFERBAZREERMEBIZTH . v tsx AERAE .d.ts o HeRIX
AR T B » i S A BRI B ﬂf] EHE—T > 212 E .d.ts XHLH
AR 4 o

e myModules.d.ts

declare module "SomeModule" {
export function (): ;

e myOtherModule.ts

import * as m from "SomeModule";

I ARSI T T IR E o X3k A — ETypeScriptfl T + 3]
Fl node.d.ts 87 % °

Tl 0 4p 2 72 |

Yo RARBieal Z R R AR > BTRART @EA A —4

e shapes.ts



export namespace Shapes {
export class Triangle { /* ... */ }
export class Square { /* ... */ }

ME 6913 Sshapes &LE T Triangle #= Square ° T T1EA A RBLIZ LS
Ak EAe it REg -

e shapeConsumer.ts

import * as shapes from "./shapes";
let t = new shapes.Shapes.Triangle(); // shapes.Shapes?

TypeScript ZAE e 69 — 4§ & T TR 69 8 3 K 324, 7 & /248 ] 894 ) 3% A 4% ) A8 )
LT o RAEAEBRGASHECNTELE  MAZAERZA LIRS HOFT A EL
L EAE

FREF » TG ERE AL ZR  ERAw L ZRAATREZH Al #
WLHFR e BRIMAFCLEL-ANEHSE > HFLECHLTERFALANMRRY
RAGIG R > FTARA b A J B2 F 38 i sh g AR R B o

T @ A& 2t 6] F -

e shapes.ts

export class Triangle { /* ... */ }
export class Square { /* ... */ }

e shapeConsumer.ts

import * as shapes from "./shapes";
let t = new shapes.Triangle();

1 0 B



AR B AIS TAF f 2 — MR — 4 > TypeScript EAE 3k A5 4 & 89S A E —
— g o RAFA—FFch o RIFBBRIS T AR ALY TR » IRT L FHE
BLABEBRBRLH o Blhe S BARERAZALA commonjs R umd B » £ AL

Fl outFile % » 12 /£ TypeScript 1.8A LAJRR A 729512l outFile % A4z
A amd 2 system



TP BEARCETB TS — A K2 FH RIS TRE 2128

B3R BT AL RiF BT RRIBO—ANRE > ACRRBEENSABEI RS L
RAE o BIEAH—NFAIEE import { a } from "moduleA" ; A T & ik &A4EAT
3t a BER o RIERFEAHYmACETMNZ ) ALLFEAECH T

. moduleA -°

REHE » 4iF S 24840 moduleA #9shape L EA69 7”7 &of L AR E
¥ 5 moduleA THEAAMRB XA .ts [ .tsx XM E R A &R KA PTIRH
8 .d.ts E o

Hh RIERLALERTAATIARRY I o RIFLSEET I —F R&Z
— : Classic&Node o X RE ALV mFR B EL ALK moduleA °

o R A RK T B RAZR L T 3EAR 289 (BE/AE "moduleA" #HALT) ° %
FREFZRTAL— AL E U] o EATHET RS VB FFAATF A o

G R RIFELLETEBEN IR EE1RF— AR ERXRFALT » 4
%7464 error TS2307: Cannot find module 'moduleA’.

‘3\

A8 2t vs. FEARITAE IR G

ARABAL S 5] A A0 o 69 3% ST 3E AR F 89 0 IR F ALV R 89 77 X ARAT o
M GEANAZVL /0 ) R ../ TR TEa—pHF

e import Entry from "./components/Entry";
e import { DefaultHeaders } from "../constants/http";

e import "/mod";
PR el X9 A S Jrdaxtag o T @2 —28b] 5 -

e import * as $ from "jQuery";

e import { Component } from "@angular/core";

A8 1 ST AR T B AT ARG 0 I B R AAAT A — A Sh AR B 9 o
WEHARE T B R A AL S A+ ZAH AR TN £ EATH 40 42 B o

JEAR 2t AL R 69 G AT AAA 2t T baseUrl AT T L L33 69358204t k #HATAE
Moo BATIL T AL ARAT BE L3042 20 5 B o A% B FEAR 2F 8842 K S AR B SRR IR B o



FE 3k SR AT R

%ﬁ@ﬁ?ﬁ%ﬁ%@ﬁ”%'Mﬁﬁ%hﬁmo%ﬁﬂ&m--
moduleResolution #%123§ A% JF AR Fp AL 3 MRAT R = A& E o AR A AL AE
T --module AMD | System | ES2015 Hﬂﬁ%’)@kfﬁﬁCIassm’ ﬁ’”'ha SUEE W]
A Node °

Classic

¥ R & VAT] A TypeScript RN AfHT kg o A » EHANERGIREAT QG
F 4

A8 2t G A B AL R AR T 5 A E 8 SUH AT AEATEY o
. /root/src/folder/A.ts X2 import { b } from "./moduleB" &1
}ﬂ ——F@é@ fEE\;}& /ﬁ.%i .

1. /root/src/folder/moduleB.ts
2. /root/src/folder/moduleB.d.ts

T NI FN » BIEFEBMNASNEEFALHE FABKRREGELR KR
o0 2R AL IT e 69 B B SUAF o

Pt

A —/2* moduleB #93E48 2 N import { b } from "moduleB" ° & A&
£ /root/src/folder/A.ts XHE » £ T 5 Xk T4 "moduleB"

/root/src/folder/moduleB. ts
/root/src/folder/moduleB.d.ts
/root/src/moduleB. ts
/root/src/moduleB.d.ts
/root/moduleB. ts
/root/moduleB.d.ts
/moduleB. ts

/moduleB.d.ts

© N R DN =

Node



AT KX B 2 EAT I AR Node jsiZ3R AT ALH] o %% 89 Node.js AF AT F % T
A #Node.js module documentation#%.5! o

Node.js %=1 ff #7123

AT 3 A TypeScript/ & B oG AT % 5 » 5 GNode.jstER LI HF T L4 o
% > ZNode.jsZ F ALl require HFK M #4784 o Node.jsaik
¥ require 894832 LRI RABE REGITH o

A0 AR AR R o e o fRRA — AU AE A /root/src/moduleA.js 0 A
T—N%A var x = require("./moduleB"); Node.js¥A T @ &9l 5 AEAT XA~
AL

1. ¥ /root/src/moduleB.js A X ELEH 1L o

2. ¥ /root/src/moduleB LA B %k °» % & &% ¥ L2 package.json XHFF
BEREZT—A "main" £k o ERIGH] T Z > 4R Node.js &I T
# /root/src/moduleB/package.json &4 7T { "main":
"lib/mainModule.js" } ° AfZNode.js& 5l
K /root/src/moduleB/lib/mainModule.js °

3. ¥ /root/src/moduleB A Bk » BEELE LA index.js X o EA
A ARG X3 B AFARAS STAF & T 89" main"#2 3% o

R 1M % Node.js X4 T A2 £ % ¥ 13 & : file modules #= folder modules °

125& » FFAR AT 18 2 69 RAT AR AT 8942 o Nodea £ — Mok 69 U AF

% node_modules Z & XKARHEH o node_modules TAG B AT LR —%H
ZFT > REZLELEBZE - Nodec¥) L% B %&M » &3, EF node_modules HE
eI A B R o

i& A& L@ T o 12481% /root/src/moduleA.js AL F 89 E JEAR BB A2 F
A var x = require("moduleB"); ° Nodel] & VAT @ &) 5k g
# moduleB > EF|A—AEE L o

1. /root/src/node_modules/moduleB.js
2. /root/src/node_modules/moduleB/package.json (%3R35
T "main" B %)

3. /root/src/node_modules/moduleB/index.js


https://nodejs.org/
https://nodejs.org/api/modules.html#modules_all_together
https://nodejs.org/api/modules.html#modules_file_modules
https://nodejs.org/api/modules.html#modules_folders_as_modules

4. /root/node_modules/moduleB.js
5. /root/node_modules/moduleB/package.json (¥RIFEZTT "main" BltE)
6. /root/node_modules/moduleB/index.js

7. /node_modules/moduleB.js
8. /node_modules/moduleB/package.json (%=R4EE T "main" &%)
9. /node_modules/moduleB/index.js

Z%&Node.jsE T (4) #= (7) 2@ Lgk—2% A F o

R T VA% Node jsX# T M £ % ¥ 212 & : loading modules from

node_modules °

TypeScript4 1T A2 £ 3k

TypeScript & #2145 Node.jsE AT i 89 AFAT R %k 12 5 B AL AR 3R & LU ©
3t » TypeScript/£ Node fi# 47 % 48 F ah £ 3% e T TypeScript/® XA 897 & %

( .ts » .tsx #= .d.ts ) ° FlB& » TypeScripti package.json ZALJH F
B "types" kATEM "main" FE L - RIFE LA ERIRI ZEA
f9"main" & LU o

tode s H—AF X484 import { b } from
", /moduleB" f& /root/src/moduleA.ts £ AU T@AERT
42 ", /moduleB"

/root/src/moduleB. ts

/root/src/moduleB. tsx

/root/src/moduleB.d.ts

/root/src/moduleB/package.json (%=RIEZ T "types" ElE)
/root/src/moduleB/index. ts

/root/src/moduleB/index. tsx

NOo gk oebd =

/root/src/moduleB/index.d.ts
= 78— T Node.js/t &3k moduleB.js X » RELE&EH package.json @ A
J& & index.js °

K 3EA0 69 F A28 MENode jstYBITZ 4 > AARER I RBLEEN L
& o Hk /root/src/moduleA.ts LA E4 import { b } from
"moduleB" £ VAT @ &) &KW 5 AT


https://nodejs.org/api/modules.html#modules_loading_from_node_modules_folders

/root/src/node_modules/moduleB.ts
/root/src/node_modules/moduleB. tsx

/root/src/node_modules/moduleB.d.ts

hwn =

/root/src/node_modules/moduleB/package.json (%R
T "types" B&'Tt)

/root/src/node_modules/moduleB/index. ts

o

6. /root/src/node_modules/moduleB/index.tsx

7. /root/src/node_modules/moduleB/index.d.ts

8. /root/node_modules/moduleB.ts

9. /root/node_modules/moduleB.tsx

10. /root/node_modules/moduleB.d.ts

11.  /root/node_modules/moduleB/package.json (%=RiEZET "types" &
)

12. /root/node_modules/moduleB/index.ts

13. /root/node_modules/moduleB/index.tsx

14. /root/node_modules/moduleB/index.d.ts

15. /node_modules/moduleB.ts

16. /node_modules/moduleB. tsx

17. /node_modules/moduleB.d.ts

18. /node_modules/moduleB/package.json (%=RiEZE T "types" ElE)
19. /node_modules/moduleB/index.ts

20. /node_modules/moduleB/index.tsx

21. /node_modules/moduleB/index.d.ts

T B B B 69 R F T 3] - TypeScript A2 £ % (8) #= (15) @ LBT AKX A
% o &XJF R INode.js T oy AR & o

PR e 8 A2 3 R AT AR 12

AW IAREEMGMEER TR - BFARZEL - RAANBRE Y RIS £ M
Hoo BMEFEH ts HRiFER s o BT ERBE N E— ANz E o &
KUERFABITHOBEIRL 52 CNF ARG ZOERL TR o XFRLEH
SO L BRI AR 5 i )R UHFRRZ TR T o



TypeScriptéh i & A — 20 9N 69 4 12 7 k38 Jo %R 15 55 72 IRAD SR 1 AR R A B s 69 12
FAERR AT AR o

A— R BHHEENAREFE T CRATIEERBMA . CRRZAMNZLE LRSS
R F N o

Base URL

A FIAMDAE 3 e £, 5 69 52 Al 242 Al baseUrl &% WLk » €2 R Efetin
%I‘Zﬂiﬁié'l T "/\Iﬁ%ﬁﬂ o XML RATALETEGE ZFT » 22 MER AL
KeifEds—4A -

% E baseUrl RZEHF4HIFRINNEXLERAER o FTA EAATEE FAA 2K S MK
#2tF baseuUrl o

baseUrl®g 18 VAT B HEZ — kT

o WA TP baseUrlt 1 (4o R4 T 93842 A3t 8 » AR 23548 28 T 4 Ay #6142
Tt E)

o ‘tsconfig.json’ L& baseUrl& . (4o R4 T 699542 240 2 b9 » AR X 44 A48 2f
Ftsconfig.json’#&42 # 471+ )

EFEA IR FATR LWL E S baseUrl Ai#imm > AR TEAE
1169 A o

KM% & % %TF baseUrl #9153 &RequireJSHSystemJS o

$&- 4% B 44

A AR R AR AEbaseUr T @ o thde s L4 "jquery" HIRILG A 0 EIBAT
BT 484K AR & 4 "node_modules/jquery/dist/jquery.slim.min.js" ©° m# &
1% ] B 4t Be B k% AL e g w4t 3] i3 AT R 69 U » & A RequireJs documentationfe
SystemJS documentation

TypeScript# i % i i3 1% ] tsconfig.json XA E&) "paths" Kk XIFXHE) 5
A4t o TEA—NwfTIE T jquery # "paths" #94]F o


http://requirejs.org/docs/api.html#config-baseUrl
https://github.com/systemjs/systemjs/blob/master/docs/config-api.md#baseurl
http://requirejs.org/docs/api.html#config-paths
https://github.com/systemjs/systemjs/blob/master/docs/config-api.md#paths

"compilerOptions": {

"baseurl": ".", // This must be specified if "paths" 1is.
"paths": {
"jquery": ["node_modules/jquery/dist/jquery"] // stabBrgfE4a
}
}
}
| S— 2

1 EZ "paths" A48T "baseUrl" #ATAEM o 4w "baseUrl" WX ERT
M nom SMEG R EAE 0 Hbde tsconfig.json PTAEG9 B 5k o AR Z B4t 00 4R &
BE o wRARAE LB FXET "baseUrl": "./src" - A Zjqueryr B4t
& ", ./node_modules/jquery/dist/jquery" °

Wit "paths" RAVETUAEE B XGRSt » GBS M T RIZE o Bke—1
TAREE » A—8BRE T4 ML CHMERNGLE o HREIRZLH B
FPE—4 o TREMTRET :

projectRoot

— folder1

| — filel.ts (imports 'folderi/file2' and 'folder2/file3')
|  L— file2.ts

— generated

| — folder1

| L— folder2

| L— file3.ts
L— tsconfig.json

A2 8] tsconfig.json X :



"compilerOptions": {
"baseurl": "."
"paths": {

ll*ll: [

nmxn
4

I4

"generated/*"

CERRIFETALER " (FTAGE) BROBERSANLSEXATAMLE S
®

1. " . RRELFARRAKRT » PTVABSt S <moduleName> =>
<pbaseUrl>/<moduleName>
2. "generated/*" AR TIEIRE ANIe T “generated” AT 4L o BT ABR 4

A <moduleName> => <baseUrl>/generated/<moduleName>
HREANZH > REESB 2L TEZRXABITIANFIAN

e 3 A'folderi/file2'
1, RR™EXLRARAHRINENE T o
2. 2RI KL FHE—MH 1™ > folder1/file2
3. LR kML - GbaseUrls 5t ->
projectRoot/folderl1/file2.ts °
4. IHAH L o TR
o 5§ A'folder2/file3'
1. Efc™ i X LA B AT MR B AL 5 o
2. ZRI|KREFH—MHH 0™ > folder2/file3 °
3. LR A kML - SbaseUrlsFt ->
projectRoot/folder2/file3.ts °
4. XHTRBE » BB F Ak o
% =¥ @ 'generated/*' -> generated/folder2/file3 e
. B ER N AL - HbaseUrlsH >
projectRoot/generated/folder2/file3.ts °
LAFB A o TR o

o o

N



#] Kl rootDirs 18 T & #L B %

A SN X THIRRIFLERESSHATEHAAEEINMTEEXT o XTUE
M— LR E LT —MEME & o

I rootdirs o TiAEViAER &ML LA R roots s EHGIEE T X
AR R TAATAR S S BTG T —Ae—AF o

tbde » BT @6y TAELEH ¢

src
L— views
L— viewl.ts (imports './templatel')
L— view2.ts

generated
L— templates
L— views
L— templatel.ts (imports './view2')

src/views Z &R TAERUIG R P XA o generated/templates AUl
PR BB EERAERE AFHER - WEFH—F &

F¥% /src/views ## /generated/templates/views B HE NEF—/B X T o
FEBATE » AT AR X ECOREREG ERAE—/NB XT > BT Aa st &

A "./template" -°

TVAAE ] "rootDirs" & VEmiFSR o "rootDirs" 18 E T —ArootsP & 0 7 &k
PO A TS EBATHMEESIF o Hb » 4t XA F > tsconfig.json %= T :

{
"compilerOptions": {
"rootDirs": [
"src/views",
"generated/templates/views"
1
}



HYRiIFRAEL— rootDirs WTFH ZFTAATHAXIERFIAN » Bhd B RINE—
A rootDirs P& A o

rootDirs g ZEETRRAAAHRTREIBE T RAZH LSHGWMTR XI & - ER
B KATUOEEEZRENEMEFOE R TRENAEGHE - TAFRES
AR 2 Aty 77 AR B R AR ST (bundles)fn B 4T BT 8945 M » thde K 4F 5] A fe TA24F
T e BB G o

BRI FE ARG F > WELL A HIEAF TR T RE RS TR R
BEYAALE > tdedk #{locale} W A4tk 42 | /#{locale}/messages #—
Wy o EXMREEZET » TELAKF LFOR B BIE 98204t

PR ./zh/messages * ./de/messages % o

BZRFNMERI G —AFH B o tbde . /zh/messages T A EE

export default [
" :f:j;,%(_ g,[/% " ,
"R B SRR

1

AR rootDirs EATTAILAEFER THRINBERH XL > NMmLAFRIES RS LTAE
WM . /#{locale}/messages * HAXNH FARIZHAFRHFL o todw > 1A T @

87 tsconfig.json

{

"compilerOptions": {
"rootDirs": [
"src/zh",
"src/de",

"src/#{locale}"
]
}
¥

%BFRIETAHE import messages from './#{locale}/messages' AT
A import messages from './zh/messages' R T B X 3F69 8 & > H AL
ZE LT BRE BT E -



B IR AR IR ARAT

Yo Z AT 0 iR BAE RRAT RSB T A8 15 B B AT U R M U o XA S RARAREY
BT AR S A+ 2 BB BRAT 0 RBATH] T 45109128 o @ --

traceResolution /& Jil i 3 0948 ARATIRIZ » €L R RN AR BT LA F
AETHZ -

B ENAE—MERAT typescript R ELA o app.ts A — N

S A import * as ts from "typescript"

| tsconfig.json
——node_modules

| L—typescript

| L—1ib

| typescript.d.ts
L—-src

app.ts

1€ ] --traceResolution M %iF 3 o

tsc --traceResolution

WEZERLT



======== Resolving module 'typescript' from 'src/app.ts'. ========
Module resolution kind is not specified, using 'NodelJs'.

Loading module 'typescript' from 'node_modules' folder.

File 'src/node_modules/typescript.ts' does not exist.

File 'src/node_modules/typescript.tsx' does not exist.

File 'src/node_modules/typescript.d.ts' does not exist.

File 'src/node_modules/typescript/package.json' does not exist.
File 'node_modules/typescript.ts' does not exist.

File 'node_modules/typescript.tsx' does not exist.

File 'node_modules/typescript.d.ts' does not exist.

Found 'package.json' at 'node_modules/typescript/package.json'.
'package.json' has 'types' field './lib/typescript.d.ts' that refel
File 'node_modules/typescript/lib/typescript.d.ts' exist - use it ¢
======== Module name 'typescript' was successfully resolved to 'no

A — N
FTEUENHT

o FAMLTRALE

o RIFHIEA M R
Module resolution kind is not specified, using ‘NodedJs".
e JAnpmin #types

'package.json' has 'types’ field './lib/typescript.d.ts' that references
'node_modules/typescript/lib/typescript.d.ts'.

======== Module name 'typescript' was successfully resolved to
'node_modules/typescript/lib/typescript.d.ts'. ========

1¢ Fl --noResolve

EFRARIFELSAEABLRFINBERFIN o 5 CRIIMBH T 23—/~
# import o EAIHE 2B —AIHINERE » UERZEFESHELIE -



--noResolve %i%iilﬁ%iﬁ%%%?fzi-ff‘ﬁnﬁ:ﬁ?f‘i%ﬁé\/\'fia’%)\é@S‘U%E'J%
#EP & o RIFERMAREZRBTER  ELREZABTRENS  RR2EHKT S
WEELER ©

e

app.ts

import * as A from "moduleA"
import * as B from "moduleB"

J

tsc app.ts moduleA.ts --noResolve

1% Bl --noResolve % & app.ts

o THIEHKF moduleA *» AACAGASITEIRZET -
e A% moduleB * HAXRAHLEGAIITEAEE o

w P A

A 24 exclude 7| & 89423k E S R1FRAEF

tsconfig.json L X4 T — NI R I E/E
fT “exclude” =X “files” °» XHFk L8P H L &3 tsconfig.json FFT A
BF B XA LEREFINELZEL o WwRIREAA “exclude” BEREEH» EEHFA
TR ZRAFGIHI R HIEA “files” o

AT tsconfig.json A FHwAby o ©REH A L@tk g ERAN o do
RBIFEBRNBE AL ZREEIANAE RSB AEINEREL  TEEAETHK
PR T o

Ak » ZNGRIFFNRFHGR—ADAI > REZLEBRCHRN » ZRRPBRITAH 2 E
# 4T import HAEM T /// <reference path="..." /> A4 o
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TypeScript T A 2k 4F 69 A 7T A KA 2 @ L4 it JavaScriptst £ 69488 o X3t
FRERMG— TP AEF "GS- EMRTIAME AN TRIEAA
#9JavaScriptRa o FlBf > WL H B TRME %M F OB -

AR RHF o “FPIHASARIBRIERSKEANR —ALFOORARLERNESFAE
— B o S50 EARRMAR R ANFE AR o (BT F 69 & AR T KA
F i ABRTHERAEHR -

Py RN

TypeScript? 89 7 A A Gl T M LR — 1 L F 0 » XRRME - QEFELE
REERAHFRE—ANTLEER > CEETH () FTRFRRERNG LT o A7
RAAGBERE AEPANRAQE-NEAAFEILTNLEF L &G SlEMA
&9 7% BA 4 4] # £ JavaScriptér & F A 2] 6944 -

Declaration Type Namespace Type Value
Namespace X X
Class X X
Enum X X
Interface X
Type Alias X
Function X
Variable X

RRENFRAETIL » AN TEMEE AL AR L EBREAT -

& FiEo

REFLRE LG FEASH LB ZE L] o WRALR » &F0MH R T 8
B =G gD E o



interface Box {
height:
width:

4

interface Box {
scale: ;

let box: Box = {height: 5, width: 6, scale: };

B0 8 I B A AR N LR AE—E) o e REAT AR > AR EAT LR ZAR ] 8
XMoo WwRANMBOFPRNENAT AL IERLR T LEMNRBIE > MHEFES
EE S

AT REARR  HANFE REE AR L REN R — DN ER o FHFRE
T HEO A SEROED A SHH EENETEAZS0RAR -

Yo T B AT

interface Cloner {
clone(animal: Animal): Animal;

interface Cloner {
clone(animal: Sheep): Sheep;

interface Cloner {
clone(animal: Dog): Dog;
clone(animal: Cat): Cat;

BREANHEOEHR—NFA



interface Cloner {
clone(animal: Dog): Dog;
clone(animal: Cat): Cat;
clone(animal: Sheep): Sheep;
clone(animal: Animal): Animal;

EEHEBEOEINFHIRERBFERT (AR EBEOZ RIRGF LG RGED T Y
MAFAMLE

EAMA — Al % IR R E L o WwBEL TR~ MARg LML
b—FFEFEE (e FEFHEFERSOBLSEA) > R LM
B E & A GRS o

Wode » TEEE T 265 —Ae

interface Document {
createElement (tagName: ): Element;

}

interface Document {
createElement(tagName: "div"): HTMLDivElement;
createElement(tagName: "span"): HTMLSpanElement;

}
interface Document {
createElement (tagName: ): HTMLElement;
createElement(tagName: "canvas'"): HTMLCanvasElement;
3

& H# 58 Document &% T @A :

interface Document {
createElement(tagName: "canvas'"): HTMLCanvasElement;
createElement(tagName: "div"): HTMLDivElement;
createElement(tagName: "span'"): HTMLSpanElement;
createElement (tagName: ): HTMLElement;
createElement (tagName: ): Element;



e A

ST A& EERLLSHIRI » b EALRESSEA
BN E B R A EA R LA o

s a s BRGS0 R G RO R S EORITEH > WAL —S L FRASSH
B#fED o

Wb B B I e RS CBEEBRL TR LER LG R
LR S d AR A B CB G E QAR E -

Animals 7 PA& 3 =1 :

namespace Animals {
export class Zebra { }

namespace Animals {
export interface Legged { numberOfLegs: .

export class Dog { }

FRT

namespace Animals {
export interface Legged { numberOfLegs: -

export class Zebra { }
export class Dog { }

%Tk%A%% % ?% THRESHRRTMLE o FFEAARELRA
g (&HFa8) FLERRATIL . A RLSHFZE » WL ECF L TR GH# K
ﬁﬁﬁ%%ﬁ#%&ﬁm°

THIRGET EAM AL



namespace Animal {
let haveMuscles = ;

export function animalsHaveMuscles() {
return haveMuscles;

namespace Animal {
export function doAnimalsHaveMuscles() {
return haveMuscles; // <-- error, haveMuscles is not visil

}
{ E— >
H

B %4 haveMuscles #+ %A % » 2 A animalsHaveMuscles H#ELEZ TR XK
S HWe L AT LG FEATE o doAnimalsHaveMuscles R4k & 24 F 4 4
ER G —I G AZEGE T RFHGRR o

w2 ER G R KA E R EHF

wLERTAGLCRAYEFRRITEF o REGLERGT LSRR ZESFLEAY
B E Lo bFEROESMAENERHEA o TypeScriptid X Mo k& 53— &
JavaScript Z #91% i+ X o

S g 7 B Fe R
LIEBATT AR T AL o

class Album {
label: Album.AlbumLabel;
}
namespace Album {
export class AlbumLabel { }



SHANEG Ed SAaLEE DT EHGIN -5 0 BI1LMF
. AlbumLabel % > Fir&H B ERITF o EHAERZ—ANARAFH—IAHF
Koo RAT VS R4 E R A R m—# X BMH o

T IR R agE KX » 1R 4£JavaScript Z QU\——/\ WA GBI e — B M
AR LAY o TypeScriptit Al 7 & kX 2| XA B ) FFRIERB 24 o

function buildLabel( ): string {
return buildLabel.prefix + name + buildLabel.suffix;

namespace buildLabel {
export let suffix
export let prefix = "Hello, ";

14

alert(buildLabel("Sam Smith"));

AADAEY o % =R T VAR kY BALER



enum Color {
red = 1,
green = 2,
blue =

namespace Color {
export function mixColor ( ) {
if (colorName == "yellow") {
return Color.red + Color.green;

}

else if (colorName == "white") {
return Color.red + Color.green + Color.blue;

}

else if (colorName == "magenta") {
return Color.red + Color.blue;

}

else if (colorName == "cyan'") {
return Color.green + Color.blue;

JE ik 09 & 5F

TypeScript# JEAFAT A&t o BAf» ARG LCERTEEST - BET b
TR AT £ 89651 » 1h 5% TypeScripti) i o

Ry K

% RJavaScript R L& H » 2R TAA G A3t ZATH T A EH EAT © LKA H
R—TRXANFALME T :



// observable.js
export class Observable<T> {
// ... implementation left as an exercise for the reader

// map.js

import { Observable } from "./observable";

Observable.prototype.map = function (f) {
// ... another exercise for the reader

AT VAR SF 3 TAE £ TypeScript ¥ » 12415 3 2t
Observable.prototype.map —F&ATHr o ARTVAE A ALk kW €50 hiF

%2 .

o e

// observable.ts stays the same
// map.ts
import { Observable } from "./observable";
declare module "./observable" {
interface Observable<T> {
map<uU>(f: (x: T) => U): Observable<U>;

}
}
Observable.prototype.map = function () {
// ... another exercise for the reader
¥

// consumer.ts

import { Observable } from "./observable";
import "./map";

let o: Observable<number>;

o.map(x => x.toFixed());

B G 6 @A Al import / export MEMTAEIRAR VRGO FZXE—HKG - TSR
1H5 % Modules o BREFREY R AN » RIFBRAERBILERE AT —4F o
2% s RARRET BT EAHGMAEEA—RTUYT RiZRF CEFLEGE o



2Ry R
A VL 3 306 75 A 51 B T

// observable.ts
export class Observable<T> {
// ... still no implementation ...

declare global {
interface Array<T> {
toObservable(): Observable<T>;

.prototype.toObservable = function () {
/...

ARV B GIERY BT A A IR LA F 4 o
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JSXGE =R AN B9 EMXMLEGE % o € 7T LA 4% ¥ i &7k 9 JavaScript » R & 4%
P b9i8 L ARIE T F B LA T8 o JSXEReact it R iAAT » 122 L HEE 2
Fri& il o TypeScript X #F M » £ A4 &4 3% JSX B 3 % ¥ 4 JavaScript ©

ARk

1A% FIISX b R A F -

1. X —N tsx T RS
2. BR jsx #&M

TypeScript L A —#JSXHE X : preserve * react #7 react-native o X#j#
AR ARG ERSBEAER - RUREHF R M o £ preserve AT A mA
B P SR G ISXAB)E 4 6 45 R BAEAR A (Fbde @ Babel) © A4b o B4 F
A .jsx ¥ &L o react X 2a% R React.createElement * EAEFF AT RE
BRAITHERBET MBI ELH js ° react-native 4 %

T preserve  CHARG T ATAGISX » 122 E T EEZE s

A ~ #ﬁiﬁ i/f#-
% SN a ;
7f 3\ §HJ 5&] th j}’@g,@
preserve /zdlv <div /> . JSX
react /zdlv React.createElement("div") .Jjs
react- <div . .
native /> A +J3

R LB A AT BB R --jsx ARt Risconfig.json L a9 kI T K o

& React MR AT R IEAL » BT LR IEReact (KB HMR) &
T 8 -

as 1RVEM


https://facebook.github.io/jsx/
http://facebook.github.io/react/
https://babeljs.io/

A TAZEEBEE

var foo = <foo>bar;

BRERNMBTZ bar TEL foo £AE o HATypeScripttuid 1 R#EF k& 7 LR
BT E o JSXE9iE A R T AT W A o F 3k » TypeScript/2 . tsx XHEZHEM T1¢
FlRFES XM Z o

A T R4 tsx ZHEAHEE s AT AR THT : as o L@egp-F
TR HHAEH as BUEFKE :

var foo = bar as foo;
as BEFE ts o tsx EHTH > ALSHLCEXRHBZITAAFNE ©
RS

A THEMISXHERSE » RL MG AEBRAAAESATHEGALEZIRGR G o
B A I —NISXERIE X <expr /> ° expr THRIIAMZARGELEF (b
4o s £DOMIIE L 89 div & span ) RF LR AT LA - ZEFFEE
By RAA =T M A :

1. st TReact® A TLELARFH % ( React.createElement("div") ) -
AR d AR B T LA A3 R R
( React.createElement(MyComponent) ) °

2. EAISXAF LB ERNGER T XFRFE o BAALFRBREATRKLIF KW
BT LAY A2 8 TERIg T el A A B o

TypeScripti# Al 5 React4a Fl 69 #L70 kR Fl €l o BA A FEERUA—NNEFHFF
ko ATFHOAEERA—DIREFHEFkK o

B ATk

Bl A LEAE 452k 093 0 JSX.IntrinsicElements k&K o FiH » R XN
BORAREE 2ol THEAALETH#HTERAELE - R wRIANECH
o MRABEALENLFTEEA IJSX.IntrinsicElements # 2 8EHE LA -


http://facebook.github.io/react/docs/jsx-in-depth.html#html-tags-vs.-react-components

18] 42 :

declare namespace JSX {
interface IntrinsicElements {
foo:

<foo />; // E#
<bar />; // ik

JE BBl s <foo /> ZAFIA » 2% <pbar /> 2B BAACE
/& JSX.IntrinsicElements Z 45 7%

EE L RATTVAE JSX.IntrinsicElements L35 — AN kMR A T4 B

A

declare namespace JSX {
interface IntrinsicElements {
[elemName: ]: ;

AT %
ATEGAE XA L6 £ CHTEGERR LR RFERK -
import MyComponent from "./myComponent";

<MyComponent />; // E#
<SomeOtherComponent />; // %%

TARFBATHEGAEOEY o R A TR ABMKNFZIAANITORE : T
REGEUf AL EHI 6 LA o



WEHR <Expr /> * LEXRGERA Expr 89X o FTALEE@HIF L > 4o
& MyComponent ZESG#IE » A8 & ’E’ﬁﬁiéié*“ HARXNEK o 4o
R MyComponent ML) Rk » XX AHZXANRHEK o

—BgaRTXEY T LURATT > ARRLRHVRAAZLHREEGHELEL
BB G KA o BRULY » EES6EMEIT » S EB XA LA 69 £ > F
HAioRAL) K> FHIRBAZI AN [HREERAY o

class MyComponent {
render() {}

/] ARRAMEEL
var myComponent = new MyComponent();

// LEEHEA => MyComponent
// LEERGER => { render: () => void }

function MyFactoryFunction() {
return {
render: () => {

}

// R RREREL
var myComponent = MyFactoryFunction();

// nEHRHEA => FactoryFunction
// TEFEFGEAR => { render: () => void }

AFEHEFRBVRAM > RACLRMMAEL ISX.ElementClass o — A5
i% o BKIK8Y JSX.ElementClass A {} * 12T T Ay A KIRFISXEG LA
ASFaAR L 83T o



declare namespace JSX {
interface ElementClass {
render: ;

class MyComponent {
render() {}

}

function MyFactoryFunction() {
return { render: () => {} }

<MyComponent />; // E#
<MyFactoryFunction />; // E#]
class NotAvalidComponent {}

function NotAValidFactoryFunction() {
return {};

<NotAValidComponent />; // %%
<NotAValidFactoryFunction />; // %1%

BRERURENZ T RAZALTBMLEN o ZABRAAEAATEGLEAM

T EALE » XA IJSX.IntrinsicElements B tEeg R A o



declare namespace JSX {
interface IntrinsicElements {
foo: { bar?: }

// “foo ¥y LEBMEA A {bar?: boolean}"
<foo bar />;

AT RATEGAE s RBME L BRATAANATHEALT LB LR LGEA
Bty KA o BT AL AR B P R AR T R A BLUR

T JSX.ElementAttributesProperty ° CRZEHA E—BHREL - ENE
M2 Z G AR o

declare namespace JSX {
interface ElementAttributesProperty {
props; // #EH kAL 6 BIESL

class MyComponent {
/] ELERERIE LI E B

props: {
foo?: ;

// “MyComponent 8T & BMEA A {foo?: string}’
<MyComponent foo="bar" />

AFBMEEBRTHISXERTREG XL E o XFTEEEA LT BME -



declare namespace JSX {

interface IntrinsicElements {

foo: { requiredProp: ; optionalProp?: }
}

3

<foo requiredProp="bar" />; // E#

<foo requiredProp="bar" optionalProp={0} />; // E#

<foo />; // #3%, # requiredProp

<foo requiredProp={0} />; // %1%, requiredProp R %&FH &

<foo requiredProp="bar" unknownProp />; // %%i%, unknownProp 7 {7/t

<foo requiredProp="bar" some-unknown-prop />; // L4, ~some-unknow
J R— o]

EE R —ANBEE T AN ENISHE RS (1R data-* BME) o FFEHEER

B K B R LR & S — MR o

2 RAREF AT A

var props = { requiredProp: 'bar' };
» /) EAA

var badProps = {};

; /) BRIk

JSX&ZER XA

KINISX A X RLERGEAA any o HRTRAZLEALA » BT
% JSX.Element'4 0 o &K » TaEBMEDT E L 4E > BERISXHYTFLEN

EUGL e CA—AEE

N IE &

JSXRIURAER { } ArdkAGRKK -



var a =

{['foo', 'bar'].map(i => {1 / 2})}

L@ eg KD = A — ik AARTRARFRSBA—ANTFHE o BT » 51K
£ F1 T preserve &7 :

7

var a =

{['foo', 'bar'].map(function (i) { return {i / 2}; })}

React’®* &

F 8 —#iE Bl JSXAReact * 12 z4E AIReact £ 72 @ L o XS KA & B 7 3L
T JSX A4 % 7% 1 %1% FlReact °

/// <reference path="react.d.ts" />
interface Props {

foo: string;

class MyComponent extends React.Component<Props, {}> {
render () {
return <span>{this.props.foo}</span>

<MyComponent foo="bar" />; // E#
<MyComponent foo={0} />; // %%


https://github.com/DefinitelyTyped/DefinitelyTyped/tree/master/types/react

4 A& TypeScripti"ES6 25l AT £ » £ — i T RN FZHAIMGIFER I FFE

S ERE R o £ E (Decorators) A &A1& L6 F AR KR Ll LR
BN AR EREET — A X o Javascript 269 E 4 B B AT 4 £ 2 SUE S8 5 =)
#4122 TypeScript E &84 — 5 52 3ot 4 b T 00 L 4 o

AR EKWBA—MERMERFME > ERROGBAPTREZLERE -

HHR R EIA R BN RS ITR tsconfig.json EE

Rl experimentalDecorators % ¥ &% :

r ot

tsc --target ES5 --experimentalDecorators

tsconfig.json:

{

"compilerOptions": {
"target": "ES5",
"experimentalDecorators":

}

3

EMB AR EABNGER > SRS MBI L E T > 7k R » BIERS
Jrk o FA4HEAL @expression AW X 0 expression RAAE LM A —AFK
oo AL BATHBOR A o ARG F AIZ BN SR o

5] 4e s H—/~ @sealed ¥4 » RIS ZH T L sealed HiL :


https://github.com/tc39/proposal-decorators

function sealed(target) {
// do something with "target"

EE O BmMEEMEDNTER AN EeiEmeghl T oo

Lo REMNBEBN MG BT AB—AFRAL BNFE-ANEMBEL &
Fo EMBL) AR RE > CRT—PMREKX » AR R £ E5i70R
}ﬂ o

KM TARI T oGS XEKE—MEMBEL) Kk :

function color(value: string) { // ¥EX—AMEMEL)
return function (target) { // ZEAXMA
// do something with "target" and "value"...

EE TEAERME DT LA AL heif byl T o



BENEMERAT—AFAL eNRKETREG 2 & HIAM o £ZIAMERT »
5 5 Affegit + B A8 R(Fo g)(x)%F R FRg(x)) °

FlA$89 » £ TypeScript® » % $ MEMH B m AL —F A LIt 23T T FHROE
1k :

. EETAROR R A B R X R o
R ER SR SRS > BT EERRRAM o

Yo R EAVE R A6 5 L) 899 ST AR T @ 694 Tk AR E AT RAL AR5

function f() {
.log("f(): evaluated");
return function (
.log("f(): called");

function g() {
.log("g(): evaluated");
return function (
.log("g(): called");

}

}

class C {
@ef()
@g()
method() {}

3

«1 — o]

LEMNEGEXITIF R TER

f(): evaluated
g(): evaluated
g(): called
f(): called


http://en.wikipedia.org/wiki/Function_composition

R
g
ki
X
=

K P ARF F U L6 AR B A T AR R

1. 5B EME s RERREFFZEME s BGRFENRE s RBERENRE LA A
AR o

2. RHEMBE s RBGIRREFEEMB » T RFEWNE » RBEBREWHB D &
AR RA °
L& YN KN AREE

4, ERMHB AP X o

\: PES ua

ﬁt&ﬁﬁﬁ

iﬁ%%EﬁPﬁzmﬁP%(?ﬁ%i?W>°i§%§ﬁﬂfi%%&ﬁ’?
AR R BAL » BB ETL o EXMERRALE A F( .d.ts ) &R
fE R 2 AEAT SRR E T (b4 declare ﬁ@é”‘:) o

ERWMERK XA BT SERFARER > KGHEREAEA L E—09 55 o
W REEMHBZRG—AME > CRRARBGMWERFRBRENGE A -

VE =3 izw%ﬁ’%@fﬁl%/\%mﬁ’vm 44K V:M/i& TR ATIR KRR AR o
¥

BATEE 69 K 40 R ZH PR & A AR
Ta AR KA B ( @sealed )HIBIF > H A& Greeter X
@sealed

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

}
greet() {

return "Hello, " + this.greeting;
}

=4

HATTVAIZ A E L @sealed R4F & :



function sealed( ) {
.seal(constructor);
Object.seal(constructor.prototype);

% @sealed MMATHIATIE » B EH LM EREFRE - (Z: 2N
Object.seal)

T @ — A WA K F BT e

function classDecorator<T extends {new(...args: [1):{}}>(construc
return class extends constructor {
newProperty = "new property";
hello = "override";

@classDecorator
class Greeter {
property = "property";
hello: ;
constructor(m: string) {
this.hello = m;

.log(new Greeter("world"));
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https://developer.mozilla.org/zh-CN/docs/Web/JavaScript/Reference/Global_Objects/Object/seal
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TEAEA—ANFEEME ( @enumerable ) #9#F » = AT Greeter &7k

o

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

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

FEAVT AR T @69 &4 % 9k T 3L @enumerable ¥ 4A & :

function enumerable( ) {
return function (
descriptor.enumerable = value;
Iy
}
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2% e RRAAE BARRAT ESS > Property Descriptori &

& undefined -°

4o 5 7] B R SR —AME o CAMNAE R B R AT o
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class Point {
private _x: number;
private _y: number;
constructor(x: number, y: number) {

this._x = Xx;
this._y = vy;
b
@configurable(false)

get x() { return this._x; }

@configurable(false)
get y() { return this._y; }



RATT VAR 4 T R F P Pk € L @configurable X4 & :
function configurable(value: boolean) {

return function (target: any, propertyKey: string, descriptor:
descriptor.configurable = value;

iy

BHEMSFRAE—ANBHEAIAN (SEFEBHFH) « BHEEXIFS RGEALS
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LB HEMEGH X RABAEA DFELEZL—ANRE 2t Z 650 —
AT EME » I B ik BB R — AN B 6 #0451 77 ik o SR B AL AT
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class Greeter {
@format("Hello, %s")
greeting: ;

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

}
greet() {
let formatString = getFormat(this, '"greeting");
return formatString.replace("%s", this.greeting);
}

KRG &L @format ¥1FEF getFormat Kk :

import "reflect-metadata";

const formatMetadataKey = Symbol('"format");

function format( ) {
return Reflect.metadata(formatMetadataKey, formatString);
}
function getFormat( ) {
return Reflect.getMetadata(formatMetadataKey, target, propertyi
}
«1 E— o]

ZA @format("Hello, %s") EMEAA 15 T o 4 @format("Hello,
%s") W » CRw—FZIANBHG ALY » 8 reflect-metadata & 2
#) Reflect.metadata H%x ° % getFormat #K7AF B » €3 B X 69 TEIE o

EE XA FE E4E R reflect-metadata A o HEATHIET
f8 reflect-metadata & & ¥wmegfz & o
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class Greeter {
greeting:

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

}
@validate
greet(@required name: ) {
return "Hello " + name + ", " + this.greeting;
}

e HAVE R T @eg KK E L @required F= @validate RIFH :

1=4-2N



import "reflect-metadata";

const requiredMetadataKey = Symbol("required");

function required(
let existingRequiredParameters: [] = Reflect.getOwnMetad:
existingRequiredParameters.push(parameterIndex);
Reflect.defineMetadata(requiredMetadataKey, existingRequiredPal

function validate(
let method = descriptor.value;
descriptor.value = function () {
let requiredParameters: [] = Reflect.getOwnMetadata(l
if (requiredParameters) {
for (let parameterIndex of requiredParameters) {

if (parameterIndex >= .length ||
throw new ("Missing required argument.");
}
}
¥
return method.apply(this, );
3
3
«1 E— o]

@required X4 & ke T AKIE LR L f iz AL FE o @ualidate X4 H
e greet ik O ELE—MNRIE LR LG REATTE RIS o

A& ZANBIFIERAT reflect-metadata & o A THIET #F reflect-
metadata E# F %1z 8 o

LI R

— BT H T reflect-metadata /& k X ¥ 9 %Mt t9metadata APl o AN E &
F ZECMAScript (JavaScript)tr /£ 8 —38 5~ o A > % E 16 ZHECMASCcript® 7
FERMG o R BY RALG A 5 A ECMASCript A R4 o


https://github.com/rbuckton/ReflectDecorators

R B Enpm % K Z A& ¢

npm i reflect-metadata --save

TypeScript L3 A4 # & £ 45 5 69 5 A A RUIIE o RERAEGEAT
& tsconfig.json £/ I emitDecoratorMetadata ¥ % & o

Command Line:

tsc --target ES5 --experimentalDecorators --emitDecoratorMetadata

J S—

tsconfig.json:

{
"compilerOptions": {
"target": "ES5",
"experimentalDecorators": ,
"emitDecoratorMetadata":
}
3

L BRE» A% reflect-metadata FEAKFI AT » &I ey X A4Z 87T 1A
JEBATEAL R o

o TP



import "reflect-metadata";

class Point {
X: number;
y: number;

class Line {
private _p0O: Point;
private _p1: Point;

@validate

set pO(value: Point) { this._p0@ = value; }
get pO() { return this._p0O; }

@validate

set pil(value: Point) { this._p1 = value; }

get p1() { return this._p1; }

function validate<T>(target: any, propertyKey: string, descriptor:
let set = descriptor.set;
descriptor.set = function (value: T) {
let type = Reflect.getMetadata("design:type', target, prope
if (!'(value instanceof type)) {
throw new TypeError("Invalid type.");

}

set(value);

}
B S 2

TypeScript% % & 7T ¥Aid id @Reflect.metadata E 4 & EANRTIMERG LA
B o R VAIAA €48 5 F T @ 8 TypeScript :



class Line {
private _p0: Point;
private _p1l: Point;

@validate

@Reflect.metadata("design:type", Point)
set pO(value: Point) { this._p0@ = value; }
get pO() { return this._p0O; }

@validate

@Reflect.metadata("design:type", Point)
set pil(value: Point) { this._p1 = value; }
get p1() { return this._p1; }

EE R B AR AN T I 6 B I BT A8 L8 G B R PR A BRI )
% (breaking changes) °



RTARGB @A ERARST X > ZARAT— AL TER A ERG X > LR
A=K RA o AR/ ScalaF & Exmixins A L4 2R A
T » 12¢ £ JavaScript ¥ AL Z R FATEY ©

AN

T @89 RAG i 7 T 4o fT £ TypeScript Z4& Al R o & @ &K A13E & AR LB ARG T &
2 IAEEg o

class Disposable {
isDisposed: ’
dispose() {
this.isDisposed = ’

class Activatable {
isActive: ;
activate() {

this.isActive ;

}

deactivate() {

this.isActive ;

class SmartObject implements Disposable, Activatable {
constructor() {
setInterval(() => .log(this.isActive + " : " + this



interact() {
this.activate();

// Disposable

isDisposed: = ;
dispose: () => ;

// Activatable

isActive: = ;
activate: () => ;
deactivate: () => ;

}
applyMixins(SmartObject, [Disposable, Activatable]);

let smartObj = new SmartObject();
setTimeout(() => smartObj.interact(), );

/1717777777777 77/77/77/77/7/77/7/77/77/777/777/777
// In your runtime library somewhere
/1117777777777 77//77/77/77/7/777/77/777/777/777

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

1)
1)

39 R 3L A5

KA ZHHRESLT AANE  BNNEBAmixins o TUERENMEBERE LT —M
AT A R o BRI A E kel -3 K > B & 75:3%3 g o



class Disposable {
isDisposed: ’
dispose() {
this.isDisposed = ’

class Activatable {
isActive: ;
activate() {
this.isActive ;

}

deactivate() {
this.isActive ;

TEgE—ANL > 5T XA Amixins e ToRkAE—TEEREZEZREEY

class SmartObject implements Disposable, Activatable {

B GIEZE A RI1E extends mAMES implements ° BE LR T
o s {24% A DisposablefeActivatable®) £ mJE L 230 - X ZFARAZ KN FRARLE
05 I T o ATTIX & KAV A mixinf A8 8 %69 o

KATT AR 2R A BB 89 » A Emixinst koG BB F X E R EILEKE - X4
ViR id 3 X B A2 BATHZ T A 69 o AL ARAE A mixind Rk eg1EA] » RLE R
AT L — 3k b4 Bl o



isDisposed: = ;

dispose: () => ;
isActive: = ;
activate: () => ;
deactivate: () => ;

w5 0 FEmixins BAE LR » ZRAIR LIRS o

applyMixins(SmartObject, [Disposable, Activatable]);

WG BIERANH R > B ERNBBARE o ©LBAmixins L& FTH B > #
B4 8 BArEE > e it AL BRI A E 6 ZILARAD o

function ( ) {
baseCtors.forEach(baseCtor => {
.getownPropertyNames(baseCtor.prototype).forEach(name
derivedCtor.prototype[name] = baseCtor.prototype[name],

1)
)




ZHBEL XL TEMXMUF S EA4TERE o EHEGAZSBARFREIRLSER -

EHAEASRT A B CH TG RN o — N EMEHF LSO @R RN LT
REATERE > BEFELECHZHEHES - wRENBAE-AEBGRFEAIE » W
G

/// <reference path="..." />

/// <reference path="..." /> 4L =HEHLEFRF LG —F - CATE
B ST A JA] B9 4R o
RN AERRIEFREERFIRLF RIS o

L4EH --out K --outFile B » EALT A B LM A TR G 69 —Fr 7 % o
IHEHEIHAETGEES 2 TS G ARF—E o

4L 32 $r LA

Wi 352U AT TR L R BT AT ARG e 4 o ERXAEREF > HF
B A A Bl RiFL R T o

AR AU — AR T4 5 AL AT P18 268 TR A

f£ tsconfig.json T8 "files" 7| & L&) UM o X BAR TR AR & 69 5 # AT
AL o =AML AT|RAT » € EAGHTH ZM AT ABREHLE » THE
MNa4eBEiF o Z44& 5] R vACIIE U 2R 5 » 18 R REAR 2 td 7 X
#r e

— N Z A A% AT B8 T T o o BRI ¢

JIARB AT 2WE o — MR ZHEBELI A oW -

1¢ F] - -noResolve

WwRIEET --noResolve %hIFHLM » =& 7] 2 B 5 CA1 R 238 hed7 T
P M RA KT T GRS o



/// <reference types="..." />
5 /// <reference path="..." /> 44 » IANFASLR KRB AR 5 —
A~ /// <reference path="..." /> #&4F AT @types &LAT— M&H o

EEAXHELES /// <reference types="node" /> %Bf]i;/l\iﬁ‘ﬁi)ﬂ
T @types/node/lndex d.ts L@FANLF : HHL > BANORERFNESE
B SR —Ae Ak 43 ok o

fEHT @types EE9ZF LA EMAT import 1B 4) EAERR L 69T AR LML o AT
AT 0 fe Z A AR A ] R84 BAL R4 2t 6,69 import & FA o

REEHREREE—/ d.ts W AERZANFES -

st FARKE i F ARG FERAH » miFE S AR /// <reference
types="..." /> ; ZHARILERIMHFFEMAT I M @types €L E6y 5 5
SEE R BRI LA /// <reference types="..." /> i&4] o

ERE ts XHZEA—43F @types @EJIRHB > & H --types SATHEIR K
£ tsconfig.json 2 E o &£F £ tsconfig.json 24t
Jl @types * typeRoots #» types T #i¥1F o

/// <reference no-default-lib="true"/>
ZAFE S e — AR IE R EKINE o 4 fE lib.d.ts XHFE R TIRGTR
A B X AN IER o

z&/x\a‘ ALERRFRSLRBFIRFARAZOLLEZIANKINE (e > 1lib.d.ts ) ©
X5 AEGASITEAER --noLib AA4A °

FEREEZ 544# T --skipbefaultLibCheck B » hiE&E R ZBtFH ///
<reference no-default-lib="true"/> &)L -

/// <amd-module />

BN LT £ A A9 AMDARE 3RAT & B % 69 o s % —3k T B B4l I R A AL IR
B4 AR ede rlgs o

amd-module SR FLRIFRIEN—NDTHRGEIRSL



amdModule.ts

///<amd-module name='NamedModule'/>
export class C {

}

214 NamedModule EAZAMD define H$L ¥ :

amdModule.js

define('"NamedModule", ["require", "exports"], function (
var C = (function () {
function C() {

}

return C;

10

exports.C = C;

})i

J

/// <amd-dependency />

EE L BABASWEFT oM import "moduleName"; & a7 KA o

/// <amd-dependency path="x" /> % %& & A — A 3ETypeScriptiE k& # &
BWEN A BRI require A —3 S o

amd-dependency &4 AH—ANTiLEg name B 5 B AF KA A amd-
dependencyfs A — AT it % F

/// <amd-dependency path='"legacy/moduleA" name="moduleA"/>
declare var moduleA:MyType
moduleA.callStuff()

4 89 JavaScriptX A



TypeScript Handbook ( ¥ Uk )

define(["require", "exports", "legacy/moduleA"], function (require,
moduleA.callStuff()

});
4 I I
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HEXFEEEE » RAIVBZAR S TypeScripte 28 TEARG TR o R BH » 55N
ETypeScript 7 #t &k T B — &K RKfnir » LLZ XA foqr 2 FRHR Y

Y

BRIEEAESRTATET o

2

=GB IR T RE R R AR LT A B4R BB EREE A o 4o
RFAERF-NCEFAGH > BRERTRAEZHEETY o wRRE DS H
09 7 B SUHE o AR ZAR LI B 15 s T AR AR 69 O Bl A& A de f %0k B B SUAHE G B
B fY o
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FPUHXHEARS T LGB ERIREHBERE o IL—FIRE T F 48 E #
AT TR EN » GEHREEE o FAARZHRNZEINE T AT BiofTE 5%
WA4%I% o

2545

BBtz EANRGEAL —RTHRTRE=ZFE AWMLY RENERA
BEGERFERALM o 50| —FRFTRS ¥ LGAPIE X AR LT H €148 5
B o A4S & T4« TypeScriptin £ %69 » €A1 838 = T M TypeScript Z
B PT R 155 A o

N
st FAR K2t B SUHF )R B TAEALE B SLAR G EFA1 0 FA—TFTRETRZZE BT

PR [ RS s ARET T e fTA N Z RS R EF BN F AL
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https://www.typescriptlang.org/docs/handbook/basic-types.html
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FE AU IAR o S L5 X R A kAR B 2 % AR R IR SRR AR ST o

7 Blnpm
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ERELEF AL
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s

—fL R ARBR B ARG o RBUR T R L e fTH4E R 69 o £ JavaScript® — 4
EHBREEAGTN  BHREERPEFALHEIREREN - BB EHEHE T Lo fTi7
FE R ER o Fo &M B 5 AR AR XA B B A o

ot AY TR FE M MBAER 0 AR — T ARE 3t R 8GR o ARITAF R 1A By
Rk EF o

WRR ey KA

X

Bk KA1 F— T TypeScript? W THHAESS R m o9 E G RA o X E

\ CEXES
HEBOEGRAF X o fTEHT o TH—ERE R0 -

M

VHPEGEBREREEALHFGE—F - i1k E—ERT XTEHFAAIE
G R 7 R AR RAL KR P B R o RIBEC I RAREMN TR » TRfFH N
ThE— MR F I ARA ) f— sk o KNV HFREAEERERGH X o

gyap:d

AR ERIGRELSFWLZRTH R (Bl @ TF A AAETH X
89 import ) o WEHEMERMENREER - ARSANLEHTE o Hde» WwRMRE
AdjQuery > $ TETUAEBE L3 ¢

$(() = { .log('hello!'); } );
@ EAELBENT A LA B DT EHTMLE A B A4z £ 5] A E ¢

< src="http://a.great.cdn.for/somelLib. js'"></ >

BAl » KZEAITHAR R E SRR ERUAUMDE YR X#4THE (LEL) o
UMDE 8 LA IR 5 AR E XA REZRHEUR G o EPHELABHERAA » —
T2 HIN—T AL B T ZUMD -


https://jquery.com/

JAARAG _E 1R 5] 4 B

AR g RAGAFAR -8 % o — A4 B HHello, world” & 7T 4

function createGreeting(s) {
return "Hello, " + s;

}
X
.createGreeting = function(s) {
return "Hello, " + s;
}

LR E A AR EGRREE » RAF2AHF

o M%) var &4 & function #
o —/NH % MR AEIE 4] ®] window.someName
o B EDOMR 41414 document X window &4 {9

R &%EE

define(...) #AM
XA EHA T 4Tk require RFAZXNE

A B B 69 45) F

W Tie— 2R E % T ARUMDE Z I H % 5 69 » PTAMR FIRAT 69 F T B/AR R & 69
RAE o K> PR B EEZDOM (REAKRM) B9ETRIT AL RERY o

451 B AR RR

AR global.d.ts LT myLib EAVEABIF o —mZHB®" 5L % b

K3 o

AIZHE

¥ &SGR XA AT A e R B » tde require X define
CommonJS/Node.js A48 & A4= var fs = require("fs");



F kAL &

—BE R IEAR R R BEGIRET o tbde o 1§ express R#AE/NodejsEZ L
VBT VA sk 4% FlCommondS#) require Fiie# o

ECMAScript 2015 (#.3t£ES2015 » ECMAScript 63ES6) * CommonJS#=
RequireJS £ A AL G A — MR GG R T 7 ik o 4= » 23T JavaScript
CommonJS (Node.js) ° A T & 81X

var fs = ("fs");
%t T TypeScript RES6 »  import a5 AA4a Rl 494E M :

import fs = ("fs");

R H A AR 8 A LA B e T -

var somelLib = ('somelLib');

E
define(..., ['someLib'], function( ) {
1)

5Bk —# > AR RE 2 AUMDARE SR 69 LS 2 A B X 6] 5 » At RAFmE R
T Fa LAY o

JMARAG L35 5 A 3R AL

BREEVLOSTHAARAMGFAZ—

o L&AMEEMA require & define
e 1% import * as a from 'b'; or export c; XA %E A

o KfA% exports 2 module.exports



ARy a4

e *xf window 2 global #7{4

K2 RAC B 89 45) T

¥ % AAT89Node.js & AR T X AP AL RALEY » 4= express » gulp A7 request ©

UMD

UMDAE SR Z 35 AR BT A AR RAE A (AZ FAN) XTREA 2R (ERARR
B ROIFEL) RGBSR o S IRITHE » thdeMoment.js » 3t A M 8
A o 4o > Z£Node.js&RequireJSE » T URXHKE :

import moment = ("moment");
.log(moment.format());

KA AR B IR ZARLTT AR A T ¢

.log(moment.format());

12 5| UMD A&

UMD o bR T H AR B BINE o IAFEFHEARIGESE > ¢s
12T @max 4 .

(function ( ) {
if (typeof define === "function" && define.amd) {
define(["libName"], factory);
} else if (typeof === "object" && .exports) {
.exports = factory( ("libName"));
} else {

root.returngExports = factory(root.libName);

¥
}(this, function (b) {


http://expressjs.com/
http://gulpjs.com/
https://github.com/request/request
http://momentjs.com/
https://github.com/umdjs/umd

WwRIREEG R ZEET typeof define * typeof window * 2k typeof
module XA &9 » LHE L L AR » AL EIL-FRA—MUMDE ©

UMDE 8 L5 22 % 46433 require “/£Node.js EAL A H]F » Fo /il £ &
PAE R8G5 F 0 Bt TiE Al <script> AR & X B A o

UMD % &5 1] -F

K % BORAT 09 B LA AR 95K B ARUMD & » fb4ejQuery,Moment.js,lodash#=# %
Heh o

R HR

St = AT R8I > module.d.ts , module-class.d.ts and

module-function.d.ts .

1€ ] module-function.d.ts > deRAE3RAeabtEA JFAR o

var X = ("foo");
// Note: calling 'x' as a function
var y = x(42);

— B HRAN ALY ¢ ESORLRIA N £ L 6% AT

1% module-class.d.ts 2o RERESIEH new A& :

var x = ("bar");
// Note: using 'new' operator on the imported variable
var y = new X("hello");

A8 R 8 7 LA T AR 3k o

o RAE B RAEAR R A A& 0 A module.d.ts XA o

B 3R 38 1 2 UMD+


https://jquery.com/
http://momentjs.com/
https://lodash.com/

— ARG T AR TR — M HE3Reg 4 (UMD AR ) © #l4e > Z£Moment.js
% > moment-range 44w 7T # 8 range 7 %%| monent K o

T F A B Ar 0 RA12 5 A8 F 69 R 5 2R A 3k 8 — AN 2ot i) B 3k iE
A UMD 3%k °

R HR

1% Bl module-plugin.d.ts AR °

& e i

—NEREHEERE  ENaRT AR ZHENH - T ERHGERGESR > £
EATH B AR AT AE o

tode » —&E S Array.prototype & String.prototype EiSAw#fhy 7y ik o
1R 7] & B 3
ARy 38 AR Jy HON CAT A SUAS R B 8 %k o

fR& A& BUET @ XA 096 T

var x = "hello, world";
// Creates new methods on built-in types
.log(x.startswWithHello());

var y = [1, 2, 3];
// Creates new methods on built-in types

.log(y.reverseAndSort());

KRR

i Al global-plugin.d.ts &R °

2 Ry A5 BB AL 3R



L — MR ERE FNGEE » CNSRTAHERARENME - thde» B
— & E CAAHeF69R R Bl String.prototype I FABATE4E o AR XK
Bl s BA TR RIEATIEGF R » EXEMNMARTRA CAHE F A -

1R B AR 15 B A 3R

A RS BB AR SR F T AR E RN AR B ok o AF R €5 4R
EHARPL s B FEE require AR RBE MR o

PRVT A6 & A BT @3 A 69 STAY
// 'require' call that doesn't use its return value
var unused = ("magic-string-time");
/* or */
("magic-string-time");
var x = "hello, world";

// Creates new methods on built-in types
.log(x.startswWithHello());

var y = [1, 2, 3];
// Creates new methods on built-in types

.log(y.reverseAndSort());

KRR

1% Al global-modifying-module.d.ts #ZhR °
1 JH] AR 4t
T A AT JLARIRH o

TRH 2R &

o R EARB T EALEE > &R /// <reference types="..." /> 154 :



/// <reference types="somelLib" />

function getThing(): somelLib.thing;

TRFAL IR
o RARG AR T AL » 42K import &4 :
import * as moment from "moment'";

function getThing(): moment;

iR 3 UMD &

e R
Yo RAR GG & Ry B AR T X ANUMDHE R » 4281 /// <reference types 4 :

/// <reference types="moment" />

function getThing(): moment;

JA— A1 R UMD &

4o RAR 69 AZ 3R UMD & AR # T —AMNUMDJE » 4 H import % 4) :

import * as someLib from 'somelLib';

TE4AE R /// <reference 154 % 7 AUMD & 6 1& #i |

F 7 A



ok 4 it %

EEEBEEAFALHE > ARELHTFRARET RS LM - £IN+o 17
NEHY o E—ATREAFSFAIMNE » €2 FRAEHLEGFTLIFR o

—ANREOANZERNEETXLNEBTELREAGLEREA o thde s EELT
—NAF M1 cats o IRITUAZHEEF

declare namespace cats {
interface KittySettings { }

interface CatsKittySettings { }

XA AARIE T JE A2 35 4 s UMD 89 B AR B A AEAT A B R N % » st T A AU P &
W, o

ESG/2 3k 3G 14 69 %5 o

—RIEH R RE R CHFEEGTERERG S EHIFRS o ZRZXECommondSi=H©
BB TR ESHERMBELZ R TR THRAMLZIFBEXRTTIT? - AN
TypeScript & A&~ Fa o 8 5 KA 6 » PTAR R A RIFIHFRIE  (ZZF R AR E
HAESOM B R LR ZEZTRX— & ©

ES61£ 3k 1R Fl & .2 697 °f

% RATE » todeExpress » &£ HE H B TAEA TR M 9 KEL o todo > BRI
Expressi® Fl 77 ik 4= F

import exp = ("express");

var app = exp();



FHESOB BB RE L MEMNE (REZW exp FA) RELA BN MEMNK
Bext KT TEEARE o T F LR ERF HZALTL—A default S5 —AT
WRTHEGSE ; — 2 BB R F T L A IR XA FILH L
Al default FHEXBHRMENZ o



N2

L XA

PAYS

Number ° String ° Boolean #* Object

T E4E A4 T EA Number * String ° Boolean & Object o XHEAIFH
AR K &t 0 BATILF & 42 JavaScriptX AL ZiE 4 Hodg 1 i o

function ( ):

KA £ number * string ’and boolean ©

function ( ):

1% 1 3F 74649 object £AkAKR# object (TypeScript2.2773%)
iz

FERZL DR ZAERATEEASZGZHERY o T #FFH TypeScript FAQ
page °

=] 1 & R A

=] B B F R Tl 4E A
FEA B AR B CI R RER E— A any XA GREARA
/* gk */

function fn(x: () => any) {

X();


https://github.com/Microsoft/TypeScript/wiki/FAQ#why-doesnt-type-inference-work-on-this-interface-interface-foot---

R % 43R OB AR 2ok 6 CI R R B0 B void RA#)REIARA ¢
/* OK */

function fn(x: () => void) {

x();

AT A AR void Aaxtse  BACHIETRA DO x 69RE4E :
function fn(x: () => void) {

var k = x(); // oops! meant to do something else
k.doSomething(); // error, but would be OK if the return type |

}
q —] o]
B R R Bk E 6 VT 3 A 4K
B CR R B BAR R T 3 A R JR AR A A X A

/* ik */

interface Fetcher {

getObject(done: (data: , elapsedTime?: ) => ):

}

«1 S

LEA—FHFHRGESL © done EHE RTINS EKI2NHALAR o KRG K
B EERRHEANT AR FEFAEFA elapsedTime Hfk » EREF LA
SR G RTHRASIKRZELE G - A LT AFRE DB Y SRR FK

3 o

R% 5 e R & 4 e 3F VT S A4k
/* OK */

interface Fetcher {

getObject(done: (data: , elapsedTime: ) => ):

o |




TG R R
FEEADAHEEEANEFARETAGER :

/* sk */
declare function beforeAll(action: () => void, timeout?: number): \
declare function beforeAll(action: (done: DoneFn) => void, timeout’

| E— »

B R A RAR S ARG —AEH

/* 0K */
declare function beforeAll(action: (done: DoneFn) => void, timeout’

| S— »

AR 2 @R ERTABR IS > AR LEALRTGHAE ER o
BT EERFE RAFEREBGREARAEN 0 AA I RAEE —NTH o

5% 4 & #

Uias
T &I — by EBRALAFHG ER NG -

/* %%i% */

declare function fn( ): any;
declare function fn( ) : number;
declare function fn( ): string;

var myElem: HTMLDivElement;
var x = fn(myElem); // x: any, wat?

LGB & A 8 P — B AT



/* 0K */

declare function fn( ): string;
declare function fn( ) : number;
declare function fn( ): any;

var myElem: HTMLDivElement;
var x = fn(myElem); // x: string, :)

At 4 - TypeScripta it H — AN IR BB 69 F & L A2 JECE A 69 iF4E o HAjm ey
FTHRIE@GLR" AR ZE @GR T FEWAR -

18 =T 3% 5 %%
REAEKRARTANE RRAGES :

/* IR Y/

interface Example {

diff(one: ): ;
diff(one: , two: ): ;
diff(one: , two: , three: ): ;
3
R % R AeAs BT 3k A 4
/* OK */
interface Example {
diff(one: , two?: , three?: ): ;
3

AR ERAA AR KR 0GR EER & TAFA o
A2 AATARANAZZRA -

TypeScriptittt & 2 R EH N 22 AR GENB R ELRBIEARGLEERAN » A
ARSI T@ ARG REEE—bug s B AL REHGER TkARKES
BT :



function fn(x: (a: string, b: number, c: number) => void) { }
var x: Example;

// When written with overloads, OK -- used first overload

// When written with optionals, correctly an error
fn(x.diff);

F=AR A A L1428 T TypeScript* ™ #& 4 EnullP 4 e o R A XA 48 T 6954k
JavaScriptZ £ 7~ # undefined °* % 7 3HTHAHLEN—A undefined °
X BARAD fe P ANl X T T A AR

var x: Example;
// When written with overloads, incorrectly an error because of pa:
// When written with optionals, correctly OK

x.diff("something", ? : "hour");
« 1 [
1% R B A KA

TRAREZIANMLE L AFZEB TR FEATELER

/* WRONG */

interface Moment {
utcOffset(): ;
utcOffset(b: ): Moment;
utcOffset(b: ): Moment;

3

FL g RTT REHUAE ) A XA

/* OK */
interface Moment {
utcOffset(): ;
utcOffset(b: ): Moment;

ERRMNEAAIL b RATHE > AAZLGREAEL TR o



TypeScript Handbook ( ¥ Uk )

A4+ 4 @ This is important for people who are "passing through" a value to your
function:

function fn(x: string): void;

function fn(x: number): void;

function fn(x: number|string) {
// When written with separate overloads, incorrectly an error
// When written with union types, correctly OK
return moment().utcOffset(x);

M 453



R A6 89 B 8RR AR AT B 5 5 K 89 TypeScript? A U o RATEZ E LR T
— AP TAS > A CAE R =~ 0 FERMET el T A A1 BB F AU -

Jl'b /{51] -%;E;} £ lﬁi@ é/] )'])ﬁ H 27 éﬁ

o« AT E

o bR

o WEMIE

o KT H

o TEMEM (¥0v)

o TEMER (XA %)

o M EA

AR T E foo B THAEMMEREE -

.log("Half the number of widgets is " + (foo / 2));

# 9

1% 1 declare var PARE o wR T LR > AT AL A declare
const ° RIETVUEN declare let 4o T EIMA RBAEFIK -

/X A S %/
declare var foo: ;



A%

ol

A —AF5 S 5%ARA greet RFEEAA P T T— KK L o

KRG
greet("hello, world");

79

1¢ ] declare function & B KL o

declare function greet(greeting: string): void;

B P B 2 R

A%

AR EE myLib &4 —A makeGreeting &k TH—NE
M numberOfGreetings 487~ B AT A LW K £ o

KA

let result = myLib.makeGreeting("hello, world");
console.log("The computed greeting is:" + result);

let count = myLib.numberOfGreetings;

# 9

1% ] declare namespace #if Fl & & k7 17 69 KA R Ah o



declare namespace myLib {
function makeGreeting(s: string): string;
let numberOfGreetings: number;

SO g 31
A%

getWidget HFHK —AMEF » BE—ANUEM » IBRK—IFHEARE—
YRR ERAR o

KA
let x: Widget = getWidget(43);

let arr: Widget[] = getwWidget("all of them");
% 9

declare function getWidget(n: number): Widget;
declare function getWidget(s: string): Widget[];

TEREA (#0)
A%

LI —NRPBEE > ARLAIEN—A GreetingSettings % o &4 Z
BA T ILA Bl

1- greeting : &4 & 89 F 4 %

2- duration: T 89k (£ & T)

3- color: T & F4F # » rude #fOOF
K5



greet({
greeting: "hello world",
duration: 4000

});

# 9

1% F interface T X —HH BHGEA o
interface GreetingSettings {
greeting: string;

duration?: number;
color?: string;

declare function greet(setting: GreetingSettings): void,;

A%

FEARAT & BRI 63Ty o AR ARBE—A string * — /R E string 8

HF R — Greeter EH| e
X AL

function getGreeting() {
return "howdy";

}

class MyGreeter extends Greeter { }

greet("hello");
greet(getGreeting);
greet(new MyGreeter());

# 9

T M R R B AL R LR 9424



type GreetingLike = string | (() => string) | MyGreeter;

declare function greet(g: GreetingLike): void;

JA 47 KA

A%

greeter M Z AP RIIHRIET—ANEL o KT UA L log(.
LogOptionsA= A4 .alert(...) #EBL&A o

K75

const g = new Greeter("Hello");
g.log({ verbose: true });
g.alert({ modal: false, title: "Current Greeting" });

79

i R4 @ me XA o

declare namespace GreetingLib {

interface LogOptions {
verbose?: boolean;

}

interface AlertOptions {
modal: boolean;
title?: string;
color?: string;

RETAE—AF R b IR B 2R

CL) R



declare namespace GreetingLib.Options {
// Refer to via GreetingLib.Options.Log
interface Log {
verbose?: boolean;

}

interface Alert {
modal: boolean;
title?: string;
color?: string;

A%

R VA E EH1 Greeter X RO ERMWHE] » KA Y%K Greeter T E kK
B & SR o

KA

const myGreeter = new Greeter("hello, world");
myGreeter.greeting = "howdy";
myGreeter.showGreeting();

class SpecialGreeter extends Greeter {
constructor() {
super("Very special greetings");

# 9

1# Al declare class i —ANEXRBEE—FHGxtZ o XTUF BHFIF X ki
R —H o



declare class Greeter {
constructor(greeting: string);

greeting: string;
showGreeting(): void;



BRI BARR

YRR S AR AR A AP AR B — R A g2 0 o bbde » RT ARG XM —
MRS TUARRXLRA new REIEFRRMGER » EFRRERZERELRRMG6 L
£, A E EiREH — KB o

Wik B R E » Rihs 7@@%%52 o B B AAFAPIEY B SR o 3K 4%
FA TR (UMD) & » B4 EMM@it A 2 56T T o

AN e

4o RARIE AR T — & X T TypeScript £ 4T TAE 89 4% SR A » AN 2 MRSLAEGS A AEAT 4%
#HEE RS

* 7l

4o RARE £ WX B Aed » RTE LA KT B TypeScript 269 XA 45 £ X o B
%~T,£ﬂﬁquTﬁﬂﬂA.

0

—

o XA %% ( type sn = number | string; )
o o BFB ( interface I { x: number[]; } )
o £7%® (classC { } )

o #EZFHM (enumE { A B, C1})

o FEENMNEALY import &

f

i

45

¢

VAL ARAb B A RAR 2Rl - — AN e R AL AR o

18

HEBAAL  RTHCEEBTH AR  BABITHELT > TAERAKX LS
Fl o tbde let x = 5; RIE—NMELA x 8914

FIA » AT 7 KA 61344

e let * const *#= var # 9

o 2188 namespace X module ##A



e enum #
e class #H
& @14 import & #A

function &

a4 72 1)
AATAGE LT LERE o thdo » FREXANFE I let x: A.B.C » &AL
A c RAEKRA AB PLER o

BARG| BmpfofREE - XE» AB FALFHER R o

MEBEES : —ANLF o HFEL

—MERHET A 0 BINTAREZHATRAGEL 1 — MR > —AMER— A
L ER o Rl T LT BIANLFERCHAEN ETIRENE o do» £ F

Bl let m: ALA=A; ° A BAMEMGL TR REBAEXEHL » REAMH -
BEZIRATRSEQOLEFRAGE R |

RTEEFAARR  FRREZENTITENETRRILLRAFEE - TELEINRXE
H—WH R EEITH o

N B WA

X B 1EHETHREEZS » thde > class RN A XA F{ER KR E - class C
{} PHRIETAANAT : X8 c BoRgEhl L 14 c BB Rdk -
AR AR ALY AT A o

A P s
B HEAE THEREIH foo.d.ts :

export var SomeVar: { a: SomeType };
export interface SomeType {
count: ;



B €

import * as foo from './foo';
let x: foo.SomeType = foo.SomeVar.a;
.log(x.count);

X VARG H LA > 4122 K A1F=3E SomeType #» Somevar 7R&A48x F &A1k
WAV EAR 698 F o BATTE A LA T A E 894 F Bar & =X &A1 F 6=t
% (faFext %)

export var Bar: { a: Bar };
export interface Bar {
count: ;

BRET B R L

import { Bar } from './foo';
let x: Bar = Bar.a;
.log(x.count);

FRH s LEENEA Bar A XA fell o ZEKNAAZYW Bar 124 Bar £
A - AR T o

= B 45
H—dEAfasd s ANAEAMAS o tdw» class C { } # interface C {
Y TUARI B A2 BART A A ¢ KRB -

RERFAEFRAASEZN o —ANLAGANZBEELZLFRLGECHE 2R
RIECMNERR L ERE s KRG RN A A LG LG L ERAGHFILT
( type s = string ) °» ®LERAKTZIREEEFE o

L RATVFE F deATIE T o

#) K] interface im



HATT A4E Bl — /> interface % —A interface & M ERmEAILR T :

interface Foo {
X: ;
}
// ... elsewhere ...
interface Foo {

y. ’
}
let a: Foo = ...;
.log(a.x + a.y); // OK
REHER TR

class Foo {
X ;
}

// ... elsewhere ...
interface Foo {

y: ’
3

let a: Foo = ...;
.log(a.x + a.y); // 0K

EEENTRERNEDZELXBH L LZRma T ( type s = string; )

1% B namespace #*/m
namespace 7 YT AR kiAo di XA » fafedp B 2R > RELRHEAF R o

Pada » AV AR Ao st S a0 Bl — /AN ¢



class C {
¥

namespace C {
export let x: ;

¥
let y = C.x;

EBAEZANBITE » KNS —MEE ¢ WHFSHRY (CWHERL) - LEZR
ABMNBI T — M BERCEHNERERF—ME (RBaeSToLER > ¢4%
B &2 Aoyt £ ) o

HATE T AL Kl — A 2R £

class C {
}

namespace C {
export interface D { }

¥
let y: C.D;

LERZANBITE > BRI KAIE T namespace FPALF A T4 L ElH c o AL E
&) ¢ A5 RN ¢ XER c MEFE o

WG RATTTA#AT AR 694638 E namespace 7 B ° Finally, we could perform
many different merges using namespace declarations. This isn't a particularly
realistic example, but shows all sorts of interesting behavior:



namespace X {
export interface Y { }
export class Z { }

namespace X {
export var Y: ;
export namespace Z {
export class C { }

}
type X = :

LERZANBITE s FARBRERTUATLTEEL

— A (HAA namespace P& E—ANE > Z )
—‘/\/\2 #ZH X (A4 namespace A EAE—E > Z )
L ER x LORA v

Ear L ER x BHERA 7z (RGEHIEH)

X B—ANBME z (ReHEIK)

HARERQRETATLTHE L !

& Yy ( number £#&) > g&ME X 9—ANEME
,./\/\/grrc]@ Z

8z > Al X —NEME

£ Xz FLERTHER C

i X.z —/NBPEE C

XA x

1 Fl export = 3 import

—MNEFEZGRNAEZ export 7 import FASFHRIFABARGATA S L -



NEXNCE LRI G LT REF—ANF ALK » LR ELH EnpmT o A
AAr £ 877 XA R KA F A A Flnpm :

1. 5 npm BRI E —A > R,
2. &% Blnpm_ L& @types organization °

Yo R AR REAE ) AR AR K A 09 B A AR89 AR dnpm L6946 > HFH— 7 X o ZAHE
B1& > AR89 % B LA 5 JavaScript & & — et g o

0,4 5 B A B R 89 npm &

WwRRGEH—NE js XH > REAFE AL package.json ZIT EF AT
o % E types B EIMIAL —Aeby B AT o tbde

{
"name": "awesome'",
"author": "Vandelay Industries",
"version": "1.0.0",
"main": "./lib/main.js",
"types": "./lib/main.d.ts"

3

EFE "typings" & "types" RAAMF A E L 0 LT ERAE o

FIZEZEN AR IFEWAILHLE index.d. ts ﬁ‘ﬂ.h%ﬁ; GERE FE
(5 index.js #%1) > KA F LM "types" BMHIBET o

R Hi

BT A 69 4R - dnpm B 32 89 o AR BT 4R A 89 5 B 6L AR
£ package.json # "dependencies" ZAREAT Mt BRXEAIE T N EEIRK
# T Browserify#= TypeScript °


https://www.npmjs.com/~types

"name": "browserify-typescript-extension",
"author": "Vandelay Industries",
"version": "1.0.0",

"main": "./lib/main.js",

"types": "./lib/main.d.ts",

"dependencies": [
"browserify@latest",
"@types/browserify@latest",
"typescript@next"

LE o A9 0BT browserify ## typescript & ° browserify % F &
CE)FE ARG C Enpm L E 0 ATARATF 2R BT @types/browserify #F
B E I o typescript MR » BiEFE ALHKAE Tnpm e 2 » H b &A1
E BRI & o

AV OB ZI AN ERE LB ALH > Ak browserify-typescript-
extension B9/ P AL E X HARHM o SER L 0 HKA14E "dependencies" @R
& "devDependencies" * GEMHA PR FEFHREMELE o wREIMNAZET
— A AT R o FEEN G ER R S —AEAE R 635 0 AR A KR T Ak

K devDependencies °

YA ER

/// <reference path="..." />

FREEFPAIMHEZAER /// <reference path="..." /> o

/// <reference path="../typescript/lib/typescriptServices.d.ts" />

J ]

%48 R /// <reference types="..." /> R#%



/// <reference types="typescript" />

G ol B4R AR —F T AR o

AT ELPTIR #i 89 F A
o RARH £ B RRMT 5 —4 8 -

o FEERME LABMYGLE » RIFCMNALAYIHFE -
o FEW|FAE MRy B L o
o RHRBMTnpmARF AL > WwRIRMER L2 E A THF AT -

A AR ) OB A

BB BRSO E » #RAEDefinitely Typed 7MF 607 X @ ihn— %51 A o &
T ER T Ef @ R0 QR T 8 T E AL o

& 7 Bl @types

@types T @ &9 & & M Definitely Typed £ 8 s X A 49 » il types-publisher T £ o 4o
R BIER 6 & XA A @types & » 32X — 4 pull request

2| https://github.com/DefinitelyTyped/Definitely Typed ° £ X £ & & iz
&:-contribution guidelines page °


https://github.com/DefinitelyTyped/DefinitelyTyped/blob/types-2.0/notNeededPackages.json
https://www.npmjs.com/~types
https://www.npmjs.com/~types
https://github.com/DefinitelyTyped/DefinitelyTyped
https://github.com/Microsoft/types-publisher
https://github.com/DefinitelyTyped/DefinitelyTyped
http://definitelytyped.org/guides/contributing.html

£ TypeScript 2.0 » R ~ A fe ERF AIH TH+HEH o R LEFHF@IEL

9 AR Z B o

f£ TypeScript 2.0A L&y A » RICEA F B L4 R & 248 Anpm ©

tbde o R Blodash/& 69 7 BA U » R EA2 A T @ ag a4

npm install --save @types/lodash

¢ &

THRE » KT WL EHEETypeScript Z4& Alodash T o Rk Bi5E 25K

R AL o

Pode > AR E npm install %X T EBFW > ART MR F A :

import * as _ from "lodash";
_.padStart("Hello TypeScript!", RN

KA RGFBAAE AR MRABRAFEALEHGTE _ o

_.padStart("Hello TypeScript!", RN

&K

RKEFFAT » RRFHALOLFERGENAE npm L8 E69L F4aF » 2&
A @types/ A% > {24 RARE BHY3E > AR 7T vl hitps:/aka.ms/typesik B & & AR

ERYE o

EE e RRERYEF AL REE  RTATR—1y > IE®KFET T—12

Zig R e A o & FDefinitelyTyped k48 & 7 T A21F 1 o


https://aka.ms/types
http://definitelytyped.org/guides/contributing.html

TypeScript Handbook ( ¥ SChg )
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s

wR—NE ZTHLE A tsconfig.json XH - A2 ECFRAERZXNE FA
TypeScript’l B 894 B & o tsconfig.json X F4EE T Rk HIFZ A B 694K
XA A iFHIR 0 — AR B TRAR AT 7 X — kK BiF

1% Fltsconfig.json

o RAFAEATIMALHEGHERLTEM tsc * AERSNSIA ZFAE LS
& tsconfig.json X#F > &% m EH LKL E % -

o FAHAEATIMA L GEINTEM tsc » B AFSIT5% --
project (& -p ) #E— 84 tsconfig.json XH&A % °

LaroAT ERRE T A 0 tsconfig.json XHFEH A% o
715

tsconfig.json 1] SUAHF:

o £ R "files" B



TypeScript Handbook ( ¥ sUh& )

"compilerOptions": {
"module": "commonjs",
"noImplicitAny": true,
"removeComments": true,
"preserveConstEnums": true,
"sourceMap": true

3

"files": [

"core.ts",

"sys.ts",

"types.ts",
"scanner.ts",
"parser.ts",
"utilities.ts",
"binder.ts",
"checker.ts",
"emitter.ts",
"program.ts",
"commandLineParser.ts",
"tsc.ts",
"diagnosticInformationMap.generated.ts"

o ¥ "include" #= "exclude" ATt

tsconfig.json 473



"compilerOptions": {
"module": "system",
"noImplicitAny": ,
"removeComments": ,
"preserveConstEnums":

I4

"outFile": "../../built/local/tsc.js",
"sourceMap":

3
"include": [
llsrc/**/*ll

1

"exclude": [
"node_modules",
"Ex/* . spec.ts"

"compilerOptions" T A Z% » XA FRAMEAK NG - £RESH T
YiF BLMI| & o

"files" 8T — A AR R LRI K o
"include" A= "exclude" E&MEiE R — AU AFglob T Bk X2 & o X FEyglobid
BAFH -

o * EROAZANTH (FOHEAXTRA)
o ? ER—MEFTFH (FEEB IR
o **/ HPEREMLZTTHZ

o R —AglobE X EaG LIS R4 * & . * o ARLE LF Gy e £ R
WeaER (eI .ts » .tsx A .d.ts ° R allowls & E
& true & &AA .js 7 .jsx ) o

4o "files" #¢ "include" AE AT » RIFBEHKINL LS LA H ZATFEZ

T FTA 89 TypeScriptU# ( .ts , .d.ts #= .tsx ) ° Pk "exclude" Zi5
TR o JSTH (s F# .jsx ) WK E 2@ k4R allowls B E



&R true ° WwEIFLTT "files" X "include" - HIFEZLSKENLEEH—HF a4
Bk o AR "outDir" FEE T H F T ) LA KT M BIFS BERR 0 FRIEIRA A H
1€ "files" ¥ H & 4@k (XNEM exclude FEETHEH) o

£ K] "include" 3l ANB9SUH T XAE R "exclude" BPELE o Ao i@

I "files" BMHIAIM TG IHH ELLWESEN > FF "exclude" 4Tk
B o WwRAAMHRIEL »© "exclude" KINFILT 2k

% node_modules * bower_components °® jspm_packages #¢ <outDir> H

5’3’{0

AT "files" X "include" 4889 UHFATS] A &G UL &AL L4 ok o
A.ts 31T B.ts ° Bk B.ts RASHEHES > IR E
# A.ts £ "exclude" Z| &P o

FREIZBRFERSEG AT REMA Sy th 69 STAF 5 shde > BRRRAT 4
T index.ts * AFZ index.d.ts # index.js XMHEFRAI o HEF RV TR
HRAYVRELHTFR KRR 4R B XT84 o

tsconfig.json XA AEAZ A o R 2P A BN LA (o E@ATIE) # &
VABKINBC B 2 0 4 iF o

LR SIT LR RN R FRNSEEE tsconfig.json XA L6948 2k o

@types ° typeRoots 7= types

BINFTA T 69" @types "L AR FIR TR OB K o
node_modules/@types XHF & T AR CATF XAFL T PTA LARZLT GG 5 4
¥ ./node_modules/@types/ ® ../node_modules/@types/ #* ../../node
_modules/@types/ 3 o

wRIEET typeRoots * RAH typeRoots TEE 4 ALKk o tde :

"compilerOptions": {
"typeRoots" : ["./typings"]



EAEE I 04T A . /typings T@&E > @R e
4 ./node_modules/@types E @4 ¢, o

wRIEELT types * RAXI| B RGO 2O LH K o o :

"compilerOptions": {
"types" : ["node", "lodash", "express"]

A tsconfig.json LHFFR& a4

./node_modules/@types/node * ./node_modules/@types/lodash # ./nod
e_modules/@types/express ° /@types/ > node_modules/@types/* Z@&jH
BRI ANk o

FBE "types": [1 kRZRAHII AN @types & °

A& AFHIAREMRERNT ARG EN (AR THER) HEEEE o RMF4E
Rl import "foo" 1% 4] » TypeScriptii A& %
& node_modules #° node_modules/@types X HF%kHKH foo & °

i¢ Fl extends #KELE

tsconfig.json AT UA| A extends ZPEIN A —ANBE LA L4 KEE o

extends & tsconfig.json X H E &ML E
(5 compileroptions * files * include °® ## exclude —#%) o
extends #MEE—NFHFE > A& H —NRE R o

BRI R R E AR 0 RAGHMAREBRRLIHENREETE o bR AR
F oo M2 dR4E e

Rk EPTHAREE XA files ° include #» exclude B & R EeE XAF69 B o
A B SUPF 269 A8 2t 5842 72 AR AT B AR 2 T B BT 42 69 SUAF o
e

configs/base.json



"compilerOptions": {
"noImplicitAny": true,
"strictNullChecks": true

tsconfig.json

{
"extends": "./configs/base",
"files": [
"main.ts",
"supplemental.ts"
]
}

tsconfig.nostrictnull. json

{
"extends": "./tsconfig",
"compilerOptions": {
"strictNullChecks": false
}
3
compileOnSave

A RMEEE compileOnSave 4712 » T VAIEIDE R4 A4 69 B 4% 4R
& tsconfig.json Z#H7E MR LA o



"compileOnSave": true,
"compilerOptions": {
"noImplicitAny" : true

F8 X FH XA F £ Visual Studio 2015 » TypeScript1.8.4 4 L # B 2 X atom-
typescripti&# o

N

3]31X 2 & A& # X http://json.schemastore.org/tsconfig.


https://github.com/TypeStrong/atom-typescript#compile-on-save
http://json.schemastore.org/tsconfig
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Y1 1L N

B
--allowJs
--allowSyntheticDefaultImports
--allowUnreachableCode
--allowUnusedLabels
--alwaysStrict
- -baseUrl
--charset
--checkJs

--declaration
-d

--declarationDir
--diagnostics
--disableSizelLimit

--emitBOM
--emitDecoratorMetadata [1]

--experimentalDecorators [1]

forceConsistentCasingInFileNames

--help
-h

--importHelpers

--inlineSourceMap
--inlineSources
--init
--isolatedModules

--Jjsx

il
boolean
boolean
boolean
boolean
boolean
string

string

boolean
boolean

string
boolean
boolean

boolean

boolean

boolean

boolean

string

boolean

boolean

boolean

string

EKINAE
false
module === '"systel
false
false

false

"utfg"

false

false

false
false

false

false

false

false

false

false

false

"Preserve"



--jsxFactory string "React.createElem

--1ib string[]

--listEmittedFiles boolean false

--listFiles boolean false

--locale string (platform specific)
--mapRoot string

- -maxNodeModuleJsDepth number 0

--module strin target === "ES6" -
-m 9 "ES6" : "commonjs"


https://github.com/Microsoft/TypeScript/issues/2577
https://www.npmjs.com/package/tslib

--moduleResolution

--newLine
--noEmit
--noEmitHelpers
--nOEmitOnError
--noFallthroughCasesInSwitch
--noImplicitAny
--noImplicitReturns
--noImplicitThis
--noImplicitUseStrict
--nolLib
--noResolve
--noStrictGenericChecks
--noUnusedLocals
--noUnusedParameters
—outE-

--outDir

--0outFile

paths [2]
--preserveConstEnums

--preserveSymlinks

--pretty [1]

--project
-p

--reactNamespace

string

string

boolean
boolean
boolean
boolean
boolean
boolean
boolean
boolean
boolean
boolean
boolean
boolean
boolean
string

string

string

Object
boolean

boolean

boolean

string

string

‘module === "AMD"

(platform specific)
false
false
false
false
false
false
false
false
false
false
false
false

false

false

false

false

"React"



--removeComments boolean false

(common root directol

--rootDir string computed from the lisi
input files)
rootpirs [2] string[]
--skipbDefaultLibCheck boolean false
--skipLibCheck boolean false
--sourceMap boolean false
--sourceRoot string
--strict boolean false
--strictNullChecks boolean false
__StripInternal [1] boolean false
N [1] boolean false
suppresseExcessPropertyErrors
suppressImplicitAnyIndexErrors boolean false
:étarget string "ES3"
--traceResolution boolean false
__types string[]
- -typeRoots string[]
--version
Y
--watch
-w
o Muxsesmzrmptie .
o [2lixseit s 246 tsconfig.json ZAER » RALLE A A1T(E A o


https://github.com/Microsoft/TypeScript/blob/master/doc/spec.md#94-constant-enum-declarations

AW

o £ tsconfig.json XHZXEHRFRLR -
o ZMSBuldTAZE % EHIFHLA -


https://github.com/Microsoft/TypeScript/issues/1232#issuecomment-64510362
https://github.com/tc39/proposals

s

Y1 36 27T VAR AE FIMSBUild 89 B 2.3 13 MSBuild & 48 € o

(lhsh

<PropertyGroup Condition="'$(Configuration)' == 'Debug'">
<TypeScriptRemoveComments>false</TypeScriptRemoveComments>
<TypeScriptSourceMap>true</TypeScriptSourceMap>
</PropertyGroup>
<PropertyGroup Condition="'$(Configuration)' == 'Release'">
<TypeScriptRemoveComments>true</TypeScriptRemoveComments>
<TypeScriptSourceMap>false</TypeScriptSourceMap>
</PropertyGroup>
<Import
Project="$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v:
Condition="Exists('$(MSBuildExtensionsPath32)\Microsoft\Visu:

B - »

i 5

Y 1 R MSBuild 2+ % &
--allowJs MSBuild 7~ % # k1%
--allowSyntheticDefaultImports TypeScriptAllowSyntheticDefaultimpao
--allowUnreachableCode TypeScriptAllowUnreachableCode
--allowUnusedLabels TypeScriptAllowUnusedLabels
--alwaysStrict TypeScriptAlwaysStrict
--baseurl TypeScriptBaseUrl
--charset TypeScriptCharset
--declaration TypeScriptGeneratesDeclarations
--declarationDir TypeScriptDeclarationDir

--diagnostics MSBuild 7+ % 3% skt



--disableSizelLimit

- -emitBOM
--emitDecoratorMetadata
--experimentalAsyncFunctions

--experimentalDecorators

forceConsistentCasingInFileNames
--help
--importHelpers
--inlineSourceMap
--inlineSources
--init
--isolatedModules
--JsX
--jsxFactory
--1ib
--listEmittedFiles
--listFiles
--locale
- -mapRoot
- -maxNodeModuleJsDepth
--module
--moduleResolution
--newLine
--noEmit
--noEmitHelpers
--NnOEmitOnError
--noFallthroughCasesInSwitch
--noImplicitAny

--noImplicitReturns

MSBuild 7~ % # 3.1t
TypeScriptEmitBOM
TypeScriptEmitDecoratorMetadata
TypeScriptExperimentalAsyncFunctio

TypeScriptExperimentalDecorators
TypeScriptForceConsistentCasingInF

MSBuild 7 % F sk.i% 7
TypeScriptimportHelpers
TypeScriptinlineSourceMap
TypeScriptinlineSources
MSBuild 7 % # 3.1t 7
TypeScriptlsolatedModules
TypeScriptSXEmit
TypeScriptJSXFactory
TypeScriptLib

MSBuild 7~ % # 3.1t 7
MSBuild 7~ % # 3.1t R
automatic
TypeScriptMapRoot
MSBuild 7~ % # 3.1t
TypeScriptModuleKind
TypeScriptModuleResolution
TypeScriptNewLine

MSBuild 7+ % # 3. 7
TypeScriptNoEmitHelpers
TypeScriptNoEmitOnError
TypeScriptNoFallthroughCasesInSwit
TypeScriptNolmplicitAny
TypeScriptNolmplicitReturns



--noImplicitThis TypeScriptNolmplicitThis

--noImplicitUseStrict TypeScriptNolmplicitUseStrict
--noStrictGenericChecks TypeScriptNoStrictGenericChecks
--noUnusedLocals TypeScriptNoUnusedLocals
--noUnusedParameters TypeScriptNoUnusedParameters
--noLib TypeScriptNoLib

--noResolve TypeScriptNoResolve

--out TypeScriptOutFile

--outDir TypeScriptOutDir

--outFile TypeScriptOutFile

--paths MSBuild % 4% st ik
--preserveConstEnums TypeScriptPreserveConstEnums
--preserveSymlinks TypeScriptPreserveSymlinks
--listEmittedFiles MSBuild 7~ % # 3.1t 7

--pretty MSBuild & % 4% st ik 5t
--reactNamespace TypeScriptReactNamespace
--removeComments TypeScriptRemoveComments
--rootDir TypeScriptRootDir

--rootDirs MSBuild 7+ % 3 7t
--skipLibCheck TypeScriptSkipLibCheck
--skipbefaultLibCheck TypeScriptSkipDefaultLibCheck

- -sourceMap TypeScriptSourceMap
--sourceRoot TypeScriptSourceRoot
--strictNullChecks TypeScriptStrictNullChecks
--stripInternal TypeScriptStripInternal
--suppressExcessPropertyErrors TypeScriptSuppressExcessPropertyE

suppressImplicitAnyIndexErrors TypeScriptSuppressimplicitAnylndexE

--target TypeScriptTarget
--traceResolution MSBuild 7~ % % 3% 2R



--types MSBuild 7 % 3% st

--typeRoots MSBuild 7 % 3% 3k.i%
--watch MSBuild 7 3 3.3 7t
MSBuild only option TypeScriptAdditionalFlags

#£A¢ F #9Visual Studio/k A F X P& 35 2

%3k C:\Program Files
(x86)\MSBuild\Microsoft\VisualStudio\v$(VisualStudioVersion)\TypeScr

ipt\Microsoft.TypeScript.targets X o = A 8&MSBuild XMLz 2 5 48 =
8 tsc miFILINAIBRGTARAA L o

ToolsVersion

TAEIHE 8 <TypeScriptToolsVersion>1.7</TypeScriptToolsVersion> &
PEEA TR G RIFEORAT (XM TEA17) ZHREALF—IT
A2 R AL E EAR R Bl ® R A K SRiF o

R A A1 E TypeScriptToolsVersion @ M &iE A ALE 2K 6 RFFRARL %
FREME -

4o R P A% R 69 & B F AR A B9 TypeScript » M &8 B K e B, LA H1Z 7 8] — MR
FA R LA EAE o

TypeScriptCompileBlocked

o RR1E AL COMELL (e > gulp’ grunt¥F ) FF BAE AIVSHECY 7+ X F= 1R
RLE - R TALR

B <TypeScriptCompileBlocked>true</TypeScriptCompileBlocked> ° XA
VSRS RBBRABIDE > T2 EREFSGHIELHE -



Build tools

e Browserify
e Duo

e Grunt

e Gulp

e Jspm

e Webpack
MSBuild
NuGet

Browserify

SRRER

AR

)

npm install tsify

& R AT 3R

browserify main.ts -p [ tsify --noImplicitAny ] > bundle.js

1% 1 API

var browserify = ("browserify");
var tsify = ("tsify");

browserify()
.add('main.ts"')
.plugin('tsify', { noImplicitAny: })
.bundle()
.pipe(process.stdout);

2 % ¥ miz & : smrq/tsify


https://github.com/smrq/tsify

O

uo

~

JE
R

)

npm install duo-typescript

1 a7 L

duo --use duo-typescript entry.ts

1 i API

var Duo = ('duo');

var fs = ("fs")

var path = ('path")

var typescript = ('duo-typescript');

var out = path.join(__dirname, "output.js'")

Duo(__dirname)
.entry('entry.ts')
.use(typescript())
.run(function ( ) {
if (err) throw err;
// Write compiled result to output file
fs.writeFileSync(out, results.code);

1)

~

# %¥m1z & : frankwallis/duo-typescript

Grunt

E

2K


https://github.com/frankwallis/duo-typescript

npm install grunt-ts

A& KGruntfile.js
.exports = function( ) {
grunt.initConfig({
ts: {
default : {
src: ["**/*.ts", "!node_modules/**/*.ts"]
¥
}

1)
grunt.loadNpmTasks("grunt-ts");

grunt.registerTask("default", ["ts"]);
3

# % #miz & : TypeStrong/grunt-ts

Gulp

~

JE
X

A

npm install gulp-typescript

A& Kgulpfile.js


https://github.com/TypeStrong/grunt-ts

var gulp = ("qulp");
var ts = ("qulp-typescript");

gulp.task("default", function () {
var tsResult = gulp.src('"src/*.ts")

-pipe(ts({
noImplicitAny: ,
out: "output.js"

3));
return tsResult.js.pipe(gulp.dest('built/local'));

+);

~

# %135 & : ivogabe/gulp-typescript

Jspm
2K

npm install -g jspm@beta

2% : B Aljsom#90.16betakr & X % TypeScript

# % ¥4z & : TypeScriptSamples/jspm

Webpack
2K

npm install ts-loader --save-dev

A& Kwebpack.config.js


https://github.com/ivogabe/gulp-typescript
https://github.com/Microsoft/TypeScriptSamples/tree/master/jspm

module.exports = {

entry: "./src/index.tsx",
output: {
filename: "bundle.js"
3
resolve: {
// Add '.ts' and '.tsx' as a resolvable extension.
extensions: ["", ".webpack.js", ".web.js", ".ts", ".tsx", '
3
module: {
loaders: [
// all files with a '.ts' or '.tsx' extension will be |
{ test: /\.tsx?$/, loader: "ts-loader" }
]
}
Iy
Kl 1 2

&% ¥ % * Tts-loader®y ¥ {3 B
A

e awesome-typescript-loader

MSBuild

FHITAEM » 8,8 RMK K Microsoft.TypeScript.Default.props (&£
3% ) #= Microsoft.TypeScript.targets (/£/&K3F) UH :


https://www.npmjs.com/package/ts-loader
https://www.npmjs.com/package/awesome-typescript-loader

TypeScript Handbook ( ¥ Uk )

<?xml version="1.0" encoding="utf-8"?>
<Project ToolsVersion="4.0" DefaultTargets="Build" xmlns="http://s«
<!-- Include default props at the bottom -->
<Import
Project="$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v¢
Condition="Exists('$(MSBuildExtensionsPath32)\Microsoft\Visuz

<!-- TypeScript configurations go here -->

<PropertyGroup Condition="'$(Configuration)' == 'Debug'">
<TypeScriptRemoveComments>false</TypeScriptRemoveComments>
<TypeScriptSourceMap>true</TypeScriptSourceMap>

</PropertyGroup>

<PropertyGroup Condition="'$(Configuration)' == 'Release'">
<TypeScriptRemoveComments>true</TypeScriptRemoveComments>
<TypeScriptSourceMap>false</TypeScriptSourceMap>

</PropertyGroup>

<!-- Include default targets at the bottom -->
<Import
Project="$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v:
Condition="Exists('$(MSBuildExtensionsPath32)\Microsoft\Visuz
</Project>

4 - s

% T B EMSBUIld%iF R &R E %5 miz 8 0 5 45% ¢ EMSBuild 1% A 4% ik
]

NuGet

o 4% % -> Manage NuGet Packages
o &3k Microsoft.TypeScript.MSBuild
e =i Install

o %X T MJE ° Rebuild e

¥ % ¥ 13 B %% Package Manager Dialog##using nightly builds with NuGet

SELemBILES 494


http://docs.nuget.org/Consume/Package-Manager-Dialog
https://github.com/Microsoft/TypeScript/wiki/Nightly-drops#using-nuget-with-msbuild

TypeScript Handbook ( ¥ SCh& )
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£ KFFEAR AL R4 R F R4 8B H W ETypeScriptt) master 4 X AKAG 3 & A 2
NPM#A=NuGet L o T @F N L 4T RFH LT L Z4E R E4] -

1% Fl npm

npm install -g typescript@next

1 Fl NuGet 7= MSBuild
EE AR E ZERE LA RAE AINuGet & » 1¥%a13 B 4 % B B MSBuild T2 k1%
FANuGet °

www.myget.org °

A EAE

e Microsoft.TypeScript.Compiler : R &4 T A

( tsc.exe * lib.d.ts » F <) o
e Microsoft.TypeScript.MSBuild : A= Ld—# &) T B » i HMSBuild#) £ %

#= B 17
( Microsoft.TypeScript.targets °® Microsoft.TypeScript.Default.pr
ops * F °)

£ #IDEXR L A & B

RZETAREIDEREAFAME - B AInpmEE L o RTRARITLAHZ
R XA ZEPAHLY node_modules B FT o

T Ay gk ERAVERR B AR EITT typescript@next o
Visual Studio Code

¥ # .vscode/settings.json %= :

"typescript.tsdk": "<path to your folder>/node_modules/typescript/.
q S R



https://github.com/Microsoft/TypeScript/tree/master
https://github.com/Microsoft/TypeScript/wiki/Configuring-MSBuild-projects-to-use-NuGet
https://www.myget.org/gallery/typescript-preview

~

¥ iz &% LVSCode L 4% o
Sublime Text
¥ 3 Settings - User =T :

"typescript_tsdk": "<path to your folder>/node_modules/typescript/.
q S

¥ 4913 B A N4e 47 /2 Sublime TextE % X TypeScripti& # o

Visual Studio 2013 and 2015
ERE RS EEREF ZARZ EITRA VS TypeScriptdd 4 o

LR FAMRET LS AENEH R ERRNEAREREEDHRZORZE
&, o

1. T#HVSDevMode.ps1hr A o
HEwWKiLA R B E LB E RS U o
2. f£PowerShelle 44T % @ ZHAT :

VS 2015 :

VSDevMode.psl 14 -tsScript /node_modules/typescript/lib

VS 2013 :

VSDevMode.psl 12 -tsScript /node_modules/typescript/1lib

IntelliJ IDEA (Mac)

A4 Preferences > Languages & Frameworks > TypeScript

TypeScript Version: 4= & i I NPM%

SiE

x . /usr/local/lib/node_modules/typescript/1lib


https://code.visualstudio.com/Docs/languages/typescript#_using-newer-typescript-versions
https://github.com/Microsoft/TypeScript-Sublime-Plugin#installation
https://github.com/Microsoft/TypeScript/blob/master/scripts/VSDevMode.ps1
https://github.com/Microsoft/TypeScript/wiki/Dev-Mode-in-Visual-Studio#using-a-custom-language-service-file

TypeScript Handbook ( ¥ SChg )
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f£JavaScriptZ (£ A TypeScript) ° this X F T HGEL BB ZHIILAA T
Fl o XTSRS ATLIR » S 58 TARAE AL EZT R P > T REE AR
k% this XEFITH o

B L FAHARE 212 5| 2B X TypeScript 249 this F]R8 » F HRE T — LMk
7 R %8 6| B o

$ A KA G 1S B %K

%% this ET Uy AE R &3 ¢

o Rt9XFH ( this.foo ) # undefined {2 B4R A A

o this I ®ALFH window M Fm AL XL Z (EIFSEEXT)

e this #4484 undefined M AZ X LRIt F (FAEEXT)

o BMA X% ( this.doBa() ) &K ° 4ix13 &4=“TypeError: undefined is not
a function” » “Object doesn't support property or method 'doBar"” 2, “this.doBar
is not a function”

5P R m BT AT AR

o FM U9 » tbde window.addEventListener('click',
myClass.doThing);
e Promisef# % » 4= myPromise.then(myClass.theNextThing);
o FH =7 EEH s thde $(document).ready(myClass.start);
o HILEIE » thdw someArray.map(myClass.convert)
e ViewModel £ R &9 249 X » thde <div data-bind="click:
myClass.doSomething">
Tk ELay K o tbde $.ajax(url, { success: myClass.handleData })

JavaScript Z4) this ZZAH 2 ?

C4EA KEHLFHM T JavaScript L this XBFHERME - EF XL > LD >
HAELE o


http://www.quirksmode.org/js/this.html
http://javascriptissexy.com/understand-javascripts-this-with-clarity-and-master-it/
http://bjorn.tipling.com/all-this

% JavaScript £ 89 — A~ K ZA A A B o ARFT AR R T @5 kBB E this 5@
By AT 2 (32X B ST de ke %W 5 BEF 69 )

o Lo RIEANHRHE function#bind RAM LR » AA this FE e 8y &£4%
A bind # %%

o R HFAVL foo.func() HXAME » AZ this A foo

o WwRALEFKBENT » this %A undefined

o LN > this KEEEMZ (R WEIKEZA window )

FHILW &7 A 5 B R HR o Hodo

class Foo {
X = 35
print() {
.log('x is ' + this.x);

var f = new Foo();
f.print();

var ZzZ
z.p();

I
r—H
X

, p: f.print };

var p

p();

]
N
©
~ =

this # 4 %1z %5

RBEENRROEEE T 2SR LG 7 A EAH P ERE o AETERA
B RFFEEIN AT HEAEAFE G REXFKBAN » this THRLEFRHT o

1) -F .



var X = new MyObject();
X.printThing(); // SAFE, method is invoked where it is referenced

var y = X.printThing; // DANGER, invoking 'y()' may not have corre«

.addEventListener('click', x.printThing, ); // DANGER, mett

.addEventListener('click', () => x.printThing(), ); // SAFI

J — »

58

VAt — sy ik R RE this W ET e

)

18 F 52 15) 2 F%

KA TypeScript Z B89 R B 77 ik » ART A4E Bl — A 6] A1 Sk Bk T LR R ¢

class MyClass {
private status = "blah";

public run = () => { // <-- note syntax here
alert(this.status);

}

var x = new MyClass();
$( ).ready(x.run); // SAFE, 'run' will always have correct

J E— 2

. ﬁ%’%b‘r\ : L/\f]ﬂ?/l\ 52 451 é’Jfﬁ/l\ﬁ/%@ %zﬁﬂ‘éﬁ Hl 8 o 4o RIEA T R0 T Z
wIRREY 0 AR XL LA A o SRy o SAECRERFZ LR X

5":1'5']5ff'€>5}i§'1 this J:‘FI/\bb[t&/M)ﬂ)ﬂﬂﬂm 33%‘—‘/\151 RATEA R~
o

o ¥ XM AALTREIRLAE this LT L

o ¥ : £ TypeScript® & £ &4

o UF R RIHF SRR FRA I TAE

o I RAXTAMEMEM super WHAARSF X



o N ARGRAPZA A THIIGELRRN AWML R

T VAR Z A

K M0 BF A 2K

£ TypeScrip® (X EZH T HMRHe T —E54)

var X = new SomeClass();
someCallback((n, m) => x.doSomething(n, m));

WHI 0 N F/ERE e A 6+@uﬁﬁmiﬁ&
¥ 1 /£ TypeScript * 100%#9 & A 42

#F : Z£ECMAScript 3 2 F| # 4 3%

AR REERMA—RERL

I AR R H2R 5

o T gk RAER (rest')

Function.bind

var X = new SomeClass();

.setTimeout (x.someMethod.bind(x), );

B 28 T IRk Ty ik B AT ST

WEIR A GIEEE L6 A] Bk G 524 % 4ita HaaE AR R
¥ e RREF ST F R H I TAE

0 B AT TypeScript » FE LA 248

BN REECMAScript 5% 4K

I RBMA2R B L



A4 B AL 6 A& 26 TypeScriptF+ & Bl A £ 7 X TypeScriptif £ A 8 o 2t -F 4% A
TypeScriptty &8 A P kL - —FE A - A2 LT U — A %% o

w4

1% FlPascalCase 1 £ & % o

REER I BMABETLIA o

1% Ml PascalCase # M {4 % o

1% FlcamelCase X & $ % o

1% FlcamelCase ¥ B R AT E4@ 4L o
REAAK BEL K _ AR o
RTRefE R R G BB B 2 o

N o gk owbd=

24

q

1. AN — A B H At (e BTR  BESR) o
2. FZRAHE A o 1)
3. .generated.* BRI ZAFHAERY » TETFFHEE o

%

!

XA

1. T2 5 AR/ R RIERZAERRGESFREE -
2. REAELBGLEZRNZTLEA/ME o

3. £FEA R %L types.ts ZE L °
4, fr—ANTAHE s R w7 H I T o

null # undefined

1. 1% Kl undefined ° &A1& A null -

— R A&

1. 8% % Nodes * Symbols 3 & # 9 3t F £ T LB A I AR T LY o R
RERTEAN



2. BARFIA TR ER] o

ES

1. ATHRE B EZShiEsd RE2EME - A REN @R -

=18

1. — AR AR R BIH » JeE T A — Mg o
R

ORI BT MR R A A 54k M JSDocRAS ) 13 4 o

T

1. & R3] 5 "o
2. A BRTER P &G &EFA B A ZEITF AL TAE (£
diagnosticMessages.json ¥ €| Z #7 85 £ 1k ) o

IR T &

Lo THERER . o

xt A 6 AL R R R e

W SR E AR LR (B8 » XA L%E)

G QI — KA MM - AR GAR A £ X (Hde  An external module
cannot...# 7+ & External modules cannot) °

5. & AMARL o

i

IR TS KA

R B2 ERT —RORE o dmREH w—MRTE L £ L EFRE Lo
WA 6 ARAG e



5]

1000 & %5135 &

2000 & Z 13 &

4000 7 A 4 &3 &
5000 %% & it H4s &
6000 4417 ik B 12
7000 nolmplicitAny/z .

oy

R Tk

w T AR E > KA1 AR A — 7 ik > MR AR B LAY e

1.
2.

4% FIECMASCcript 5% 4k 5 &4 Fl core.tsiX B g o

TEAE R for..in & 4] 5 AL

Jl ts.forEach * ts.forEachKey #¢ ts.forEachvalue ° & EA1Z 4
By R 7 o

R T85> £1X4E A ts.forEach ° ts.map #° ts.filter KXE/A
I o

AR

. A% Aarrow Z #REE L Rfik ik X o

REFEZ 0 4E T dearrow R 3069 S Fdg A k o
todw o (x) => x + x AR T @A EHGHOE

. X => X + X
i (x,y) => x +vy
li. <T>(x: T, y: T) => x ===y
B {3 b ikFe LB G eAe k o

Fes6y { BRARAR—4T o
IESEFBREREY,
25§55 EEA—ANEK - e

l. for (var i = ©, n = str.length; i < 10; i++) { }
i. if (x < 10) { }

lii. function f(x: number, y: string): void { }


https://github.com/Microsoft/TypeScript/blob/master/src/compiler/core.ts

6. FNAREFNBOREFA—ANLE

(tbde 42 var x = 1; var y = 2; @A A& var x =1, y =2; ) °

7. else &% Ry } BEHA—ITo



T@7| T —& k4% A TypeScriptiz A miFS LR T F LG R HIEARS H X6

iRt & -
a\ ';L'_) ~
AR Ay LA R

"tsc.exe" exited with error code 1
158

o &M% » R AUTF-8 - hitps://typescript.codeplex.com/workitem/1587

external module XYZ cannot be resolved

(I

o BEEBREAZLE KB HE - hitps://typescript.codeplex.com/workitem/2134


https://typescript.codeplex.com/workitem/1587
https://typescript.codeplex.com/workitem/2134
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e Atom

e Eclipse

e Emacs

e NetBeans

e Sublime Text

e TypeScript Builder
e \V/im

e Visual Studio

e Visual Studio Code
e WebStorm

Atom

Atom-TypeScript » @ TypeStrong# & &9 4+ 2t Atom#) TypeScriptid 5 R % o

Eclipse

Eclipse TypeScript 464 » &1 Palantir/+ & 89 Eclipsed& # ©

Emacs

tide - TypeScript Interactive Development Environment for Emacs

NetBeans

e nbis - NetBeans TypeScript editor plugin
e Geertjan's TypeScript NetBeans Plugin

Sublime Text


https://atom.io/packages/atom-typescript
https://github.com/palantir/eclipse-typescript
https://github.com/ananthakumaran/tide
https://github.com/Everlaw/nbts
https://github.com/GeertjanWielenga/TypeScript

Sublime# TypeScriptd& # » T ¥Aif i¥ Package Controlsk &% » X # Sublime Text 2
#2Sublime Text 3.

TypeScript Builder
TypeScript Builder » TypeScript¥ H IDE.
Vim
Bk 5
e leafgarland/typescript-vim## TEAXHARZZIET .ts # .d.ts °
e HerringtonDarkholme/yats.vim#2 4 7 £ % 1&% & £A2DOM % 4E F o
2ERHFITE

A M A 2% 8 TypeScriptis 4 :

e Quramy/tsuquyomi
e clausreinke/typescript-tools.vim

o RIRBES BT 8 sh4 24k o 1R 7T ¥l K YouCompleteMe 7 78w AT X AS
3] .vimrc E o AT 5 A R AR L A AR  YouCompleteMe & A €
1% & TypeScriptds # & i# 4718 L & 14 o

if lexists("g:ycm_semantic_triggers")
let g:ycm_semantic_triggers = {}
endif
let g:ycm_semantic_triggers|['typescript'] = ['."]

Visual Studio 2013/2015

Visual Studio £ 4% % Microsoft Web Toolsk #t# T TypeScript °

TypeScript for Visual Studio 2015 7 & 2


https://github.com/Microsoft/TypeScript-Sublime-Plugin
https://packagecontrol.io/
http://www.typescriptbuilder.com/
https://github.com/leafgarland/typescript-vim
https://github.com/HerringtonDarkholme/yats.vim
https://github.com/Quramy/tsuquyomi
https://github.com/clausreinke/typescript-tools.vim
https://github.com/Valloric/YouCompleteMe
https://www.visualstudio.com/
http://www.microsoft.com/en-us/download/details.aspx?id=48593

TypeScript for Visual Studio 2013 /£ X Z

Visual Studio Code

Visual Studio Code » & —AMRERGHFFEHHFEX » R E T M TypeScriptsy L o

Webstorm

WebStorm » Fl & € JetBrains IDEs—# » &4 6.4 7 *t TypeScriptsd X 4% o


https://www.microsoft.com/en-us/download/details.aspx?id=48739
https://code.visualstudio.com/
https://www.jetbrains.com/webstorm/

5ASP.NET v5—#21% Al TypeScript & 2R A2 9 7 Xk &k EROGTHE - % %
TASP.NET v589 1% a3 815 & A ASP.NET v5 L 4% £ Visual Studio®) 42 2 L % %

Al 89tsconfig.jsoni £ FF XX F » T A K

IA2% B

EE5AE#

JE#3983 ©

&AL Visual Studio 2015 26 — N E #JASP.NET vB LAZ A4 » 4o RAR 2t

ASP.NET Vo6& A# & » T E A X

New ASP.NET Project - HelloTypeScript

Select a template:

ASP.NET 4.6 Templates
4 4 FA 4
&= & L1 [
Empty Web Forms MVC Web API

4 c#
=
- o]
Azure APl App Azure Mobile
(Preview) Service

ASP.NET 5 Preview Templates

m B

Web API Web
Application

Add folders and core references for:

Web Forms MVC Web API

Add unit tests

Test project name:  HelloTypeScript. Tests

KRG TAR A KX TFifche— scripts B %
##= tsconfig.json LHR%&E

Ui %

NEAR o

=
(.)J
Single Page
Application

PREVIEW - An empty project template for creating
ASP.NET 5 application. This template does not have any

content in it.

Learn more

Change Authentication

Authentication: No Authentication

= Microsoft Azure
@ [] Host in the cloud

Web App v

I OK || Cancel I

X ?)ﬁﬁ':ﬁﬂ‘] F& & A TypeScript ST
RN T o FIEZE R i/gﬁ"ﬁgwiﬁﬁ')bfﬁ

A GIE R TAE o Rde tsconfig.json X &4 EF scripts Bk »

# Add * New Item

o f&£ Client-side T °

fREess &2 e

s 4o FHF R o


http://docs.asp.net/en/latest/conceptual-overview/index.html
https://github.com/Microsoft/TypeScript/issues/3983
http://docs.asp.net/en/latest/tutorials/your-first-aspnet-application.html
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Add New Item - HelloTypeScript ? X
4 |Installed Sort by: Default | &5 Search Installed Templates (Ctrl+E) P~
= -~ - -
':‘:T,“’e' s_':e I.—j HTML Page Client-side Type: Client-side
ent;side & ’JS JSON configuration file for the TypeScript
b Online I_'J JavaScript File Client-side compiler
Style Sheet Client-side
EI TypeScript File Client-side
@) TypeScript JSON Configuration File Client-side
ol l Bower Configuration File Client-side
ol l NPM configuration file Client-side
JS
‘J Gulp Configuration file Client-side
JS
-J Grunt Configuration file Client-side
ol l JSON File Client-side
]
°| l JSON Schema File Client-side ]
sz
J JSX File Client-side
<w>
N = A N
Click here to go online and find templates.
Name: tsconfigl.json
Add || Cancel
Solution Explorer v 0 X
T
CoO@| o-sa@|F -
Search Solution Explorer (Ctrl+;) P~
fa] Solution 'HelloTypeScript' (1 project)
4 Solution ltems
£T global.json
4 Src
4 7] HelloTypeScript
M Properties

P =B References
&b wwwroot
' Dependencies
4 scripts
TS appts
£T tsconfig.json
&1 hosting.ini
b &T projectjson
I Project_Readme.html
c# Startup.cs

LLINGL ST Team Explorer Class View

25 & ASP.NET v51% H TypeScript 512



e RAE R T @A Am3 tsconfig.json LA
89 "compilerOptions" ¥ A EZ kA FRMEELHE wwwroot XAk :

"outDir": "../wwwroot/"

T @ AR ES tsconfig.json & T REE9HF

"compilerOptions": {
"noImplicitAny": ,
"NoEmitOnError": ,
"removeComments": ,
"sourceMap": ,
"target": "esb5",
"outDir": "../wwwroot"

WA R BN BEIAN T » RELEZE] app.js #7 app.js.map XA el &
£ wwwroot H FE o



Solution Explorer
@lo-sam|F -
Search Solution Explorer (Ctrl+;) P~

fad Solution 'HelloTypeScript' (1 project)

4 Solution ltems
&T global.json
4 src
4 =] HelloTypeScript
M Properties

p =B References
4 & wwwroot
4 [T appjs
) appjs.map
' Dependencies
4 scripts
TS app.ts
&T tsconfig.json
&1 hosting.ini
b &T projectjson
[ Project_Readme.html
c# Startup.cs

Sl TLRSGILIEE Team Explorer Class View

TAE L R T4

LA T —A tsconfig.json XH > REPGR TR — 2 ZRMNET —NE
P TypeScript 42 » f£ 8,4 tsconfig.json XH B FT o M EFXAE T
—3F 5 89 TypeScript L & 7 & £ R G 69 1& %1549 o £ 82 tsconfig.json XL
o9 B E o2 B4 £ 8 TypeScript X R 2 SE R TG — g o THF » T
ARB X ANEMIAR s AL EEHL -
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Solution Explorer v X
W e-Sa|f=5
Search Solution Explorer (Ctrl+;) P~
Solution 'HelloTypeScript' (1 project)
4 Solution ltems
&T global.json
4 src
4 37 HelloTypeScript
M Properties

p =B References
4 & wwwroot
4 [T appjs
) app.js.map
' Dependencies
4 Code
TS outsideVirtualProject.ts

4 scripts
TS appts
&T tsconfig.json
&J hosting.ini
b &T projectjson
I Project_Readme.html
c# Startup.cs

R4 1 1%

22 FIASP.NET v57 B 6948 4 B 4R iF o 8 > AR50 A T & % $A TypeScript T2 —
69 TypeScript LB IR BB 4hiF Ak o WwRIBEZHBAE tsconfig.json X

oo AR 2R XA N AR B LA B

£ & ASP.NET v51% H TypeScript
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Options

Search Options (Ctrl+E)

Virtual Projects in Solution Explorer
Display Virtual Projects when no Solution is loaded

E (C:7C++ [] Display Virtual Projects when a Solution is loaded
b CoffeeScript Compile on Save
b CSS Automatically compile TypeScript files which are not part of a project
P HTML = e : '
» HTML (Web Forms) () Use Common)S code generation for modules that are not part of a project
b JavaScript () Use UMD code generation for modules that are not part of a project
[[: :_SECS)QI () Use System code generation for modules that are not part of a project
P Plain Text ECMAScript version for files that are not part of a project
b PowerShell () ECMAScript 3
P ResJSON Resource (®) ECMAScript 5
e () ECMAScript 6
P SQL Server Tools
b T-SQL9O
4 TypeScript
General
Scroll Bars
Tabs
b Formatting
4 Project
General
b XAML

25 & ASP.NET v51% H TypeScript
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B R

VS Managed
VS Shim
(shims.ts)

Language Service Standalone TS Compiler
(services.ts) (tsc.ts)

Core TypeScript Compiler

(core.ts, program.ts, scanner.ts, parser.ts, checker.ts, emitter.ts)

o #% U TypeScriptéiF &

o BikaME (Parser) : VA—RFRAMHALE, RIE1EF 6915 %, £
%18 %E# (AST)
o B4 % (Binder) : 1£J—4 symbol W 4txt4a Rl e 5 K S £ —

e (flde @ B —ANEO RAEERE T E R > RIWA A FLL F 09 R Az
BR) c BREFHRUVALIBFEZLALGEY -

Z.\.;.

Mg E 5445 % (Type resolver /| Checker) : ftr#-4F £ A 654
i M Ak 545 U A RE B HHTE & o

@ P

o AR %E (Emitter) : — A7 ALH (tshe.dits) £&ME > €T
AR AT X — : JavaScript (js) * ## (.d.ts) » H# ~Zsource
maps (.js.map) °

o M4 ®%E (Pre-processor) : “miF LTG0 ENEF L R E| 8
BT A S o BT AR 238 A &P A I 4T EAE N RiE R 69 U »
BN » KRG FEA N & AT AL e XA import 54
Fa /// <reference path=... /> #Z A H5] A HE €T -

BAEGNBATREELXNECE—MNAFORIAAT L CNARTENF - &
fEAT S B (import) #9BH4% » A48 03843 18" U Mo T~ 2 d.ts” LA » AF IR AL F 49
ARG M o piF R L2HIT5Nodejsta MY AL KA SN > BF B RS RS

RAMLL o



KB EG A ITEEH tsHR.disT B LI o FALRMALIerrors BATRLE
BT SRR o

o BAKES (tsc) @ MAMABEGATRD ° LA W4 R LH 69 5] %
%5 X (Fde @ Nodejs) °

e BEMYF : “BEMFLEMCHFRETALEET I —E » FREE LR

BERSEEIF AP EAGRERBEE B A A RBEE LT R
AbFREZT FeF o AR IHI R ETFL » ARFEOHB IR ILEE
TEWT & » A TypeScriptsd A ) it tode LKL EH1F (EGSTEBER --
watch ) ° BEREFAMEZTARARGOREE MK BEAENRIFLET P T
B A R R TOHRL ERXEOEALT BT RERBETEELCREFRZEORR
B A R AL FRAR G A R S AF o

1% %% [[Using the Language Service API]] AT & % 1¥m R & o

I LM

e Node: # % & %4 (AST) B9 A KM Rk - BF Node R TiEZ B R LML
G — A REAEEEM R IR G TEEE o

e SourceFile: 4 T /R XL AST ° SourceFile AF &£ —4 Node : BiRM@ET
ARy B R e LA A URAD o SUAEE A5 R 0 A B ARIR AT 2 R e UAF
I EMLIBE ST T 57 5 6gmkgt o

e Program: SourceFile 8 &&Ff— AP RiFHARE—NRFL
7L o Program XM ARG A ARG I T o

e Symbol: %4 % ¥ o Symbols ZMAKESNLERMEIE o Symbols &%
THEGERT 2L Ext Bl —A~EKeG 58 o symbols &A1& L ALK K
MR o

o

o Type: Type AEXLALANELEIHS o Type THMF L (b Xioig
) s REL (Hde > s HEA)

e Signature: — %A =4 signature £& : AAZEL (call) > W& E L
(construct) ## %351 %% (index) -



%1% it R ik

BEAERNALENE o ARESLAEARMEIHAG5%EF > €25 ERLTIA
( /// <reference path=... /> 1#&%4% import #&¢]) o

EESH B (Parser) A mIm %554 (AST) Node . X¥Ax AR P eddh %
I, AP X o —A SourceFile M H AT — N LHHASTH L4 H —
R I 4T Bde UL BB LA A o

KRG > 5% (Binder) RIFASTY & » 444 R Symbols ° —A Symbol 4
LB — AN TR o REAAN—BYGED » UAFAT AT ALL FHFE
FZAR o LAV » AIETRF 9 Node EAABF ) Symbol ° HH%&

A~ symbol HRIFRIZTVHFMAT & o Hdw» —ANEFAAF

89 class #= namespace T A& FHMAAF ) Symbol ° FHEEFLLLE
YR 3% 0 AFAIREEA Symbol #RfE E A 693 4 R 3R B A2 o

4 5 SourceFile (& # A ©# Symbols 1) £ XM createSourceFile
APl °

FlRATA AL » Symbol KAWL FRT AL LN LA F] > {224 %5 T A
NG & AT — I RREBME— N2 R EPTA LHHINE » LLZe R’

—A~ Program °

2‘2\:

—/~ Program & SourceFile #9%&Jt# A —4%47%| compilerOptions © i
Bl createProgram APIk4&|Z Program

i it — A~ Program $:494]% TypeChecker ° TypeChecker % TypeScriptZ!
RGBS o CR A B AR LA ZE Symbols XX A 0 Type WA
%> Symbol ° 4 RAEATIESL Diagnostic (4= :error) -

TypeChecker & &ZMAEEH FFH) SourceFile E 4y Symbol 2| —/AN#£ 4k
BALE o gl E —8) Symbol & ° & ATAH EiEEY Symbol (Mt @ FRXHE

89 namespace ) °
FERAERE LT RIE © TypeChecker L7 VAMR & X T X MR F 09 F£4T 19 &2
T oo SRR T

e X/~ Node & Symbol &2 ?

e X/~ Symbol # Type &=H A&7
o EASTH XN ZATEL Symbol & JLAEG ?



o X AMNHEFE M signature AFAH TR ?
o SHat ARG AR AR ?

TypeChecker THHFTA R B4 A “WIEG" s A T ©E— R R AR LEGZ
B o TypeChecker X &AM A= ANF A X469 Node ° Symbol 3 Type °* &
248 M ?]‘é/] AR o

stF—4A Program FElH &% R—A Emitter ° Emitter R T4 R%
% SourceFile #9%rdh s ©@4E: .js » .jsx * .d.ts ## .js.map °

N

#4514 18 A4 (Full Start/Token Start)

N

ARG RBEH RAVRA — AN ZETE Fo — N LR TFE” o “b 48" 246 & B K
BIRRA » BRTE XM FAMIEGILE « “TETFE RN LA F LGS
ZERMBEF LML EE - 3 XH FN o RNEEZ X CTETLEL -

SR EEu
ts.Node.getStart BAFEY 2695 — A MhAedsis B
ts.Node.getFullStart BATE T BMA G — NN T -

AN 2 (Trivia)

B EH AN ERERE DAL ARG L XERGAR e g EHEEE
— e REGAFIT ©

B B 5 R L F EFE R —3 9 (T LIEECMASCript APIALIE ) F BT 4%
BEAEZB2NS P EEIZE BRI  EN T2 O EBEME - 22 » BA Mt
TR EMP LY FREBDREE > FTAE R 600232 489% 3 1F KA 69APIsTH
7] o

WA EndofFileToken & @ T ARA AL (SMABBAE) » TR KA
B AR IFEH A ARTZA > d LG A TS L EAWE Fo A" o

BARRZAN—ANFTARGIFICERLA—NEE R T —A Node ° tbde o £ T @EgH
FE2 TUARALEAE genie RFMA AmANEHE



var X = ; // This 1s X.

J*
* Postcondition: Grants all three wishes.
*/
function genie( ) {
while ( ) {

¥
} // End function

RAREFE L BWFAHZEALEL var x = 10; & °

£ A& Roslyn's notion of trivia ownership& BIEBET A A o B F K » — MM
A Rl —47 L6 BT A 6 3 A A B BB T — AN R4 o fEAT AL A AT G 69 A
AT T — M o R F— NI A TR Qs H R A S H BRkJs @y
— AP BN B LRAE end-of-file Mg L o

MTRZELEAR P » ZELGEBOBHANE - BT AV ROZBENET A
T 6 FOk RER

4 it

RERIH— AR EILE » BEHEE
{5 B JG 09 5 — N gAT G5 SR Z 1) 69 24
897 B (5 ts.Node.getFullStart &
SLERM) o

RAER LA — NG AL E » RE P45
TAL B G 5 — N RAT ALy 2B E
(5 ts.Node.getEnd &4 EH
A) e

ts.getLeadingCommentRanges

ts.getTrailingCommentRanges

A BT 2 ABAEAH T @ — 5 mARA

debugger;/*hello*/
//bye
/*hi*/ function

function X4EF 8T HE 4 LI /*hello*/ EH > 12
& getLeadingCommentRanges X &R ElJG @2/ .


https://github.com/dotnet/roslyn/wiki/Roslyn%20Overview#syntax-trivia

debugger ;/*hello*/ _ _ _ _ _ [CR] [NL] _ _ _ _ /.

) )

LT & %-
iR CREX 3

‘& b Ed

¢

| — 2

i %3 £ debugger &4 getTrailingCommentRanges ¥ VAFZEX
d /*hello*/ E# o

o RIF XSS MAY E 4158 > createScanner #.F —A skipTrivia 4712 » &
A% E R false ° ARG setText / setTextPos kia iU 269 1 R4z
2

=



2.1

e % Function bind #4F #F

o I FIALI|A

e readonly #5464

o AL A2 1T LA

e Language Service APIZ X 3 XA & # 7 f
o s FiLE A

2.0

o BT A M E

o X #¥ES5/ES3 async / await

o XIFEST F BRI BRI KRB

o M HFH this £H

o Bthin R kg R AR

o i XA R

o X ¥ EASymbol LIt B ME LA K

o I AKXAAMKIKNEMSE
o XMV AREMATF

e fitsconfig.json £ X #Glob

o EIEFMHAPIE XLtk is g
o fitsserver/iz % R 5 APIZ & mitsd
o JjsL#89JSDoc EH# £ A4S &
o 3% 7%lib.d.ts#E 1L

o B IPER 4 By R R

o AEIEZTREOGTY MK

1.8


https://github.com/Microsoft/TypeScript/issues/3508
https://github.com/Microsoft/TypeScript/issues/3469
https://github.com/Microsoft/TypeScript/issues/12
https://github.com/Microsoft/TypeScript/issues/202
https://github.com/Microsoft/TypeScript/issues/4433
https://github.com/Microsoft/TypeScript/issues/5595
https://github.com/Microsoft/TypeScript/issues/1664
https://github.com/Microsoft/TypeScript/issues/2103
https://github.com/Microsoft/TypeScript/issues/3694
https://github.com/Microsoft/TypeScript/issues/186
https://github.com/Microsoft/TypeScript/issues/2214
https://github.com/Microsoft/TypeScript/issues/5579
https://github.com/Microsoft/TypeScript/issues/5453
https://github.com/Microsoft/TypeScript/issues/2900
https://github.com/Microsoft/TypeScript/issues/390
https://github.com/Microsoft/TypeScript/issues/3538
https://github.com/Microsoft/TypeScript/issues/1823
https://github.com/Microsoft/TypeScript/issues/1927
https://github.com/Microsoft/TypeScript/issues/4790
https://github.com/Microsoft/TypeScript/issues/494
https://github.com/Microsoft/TypeScript/issues/3364
https://github.com/Microsoft/TypeScript/issues/6508
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e = TypeScript/aFit4E A --allowjs A #FJavaScript

o EMBIEAFMIIRG let / const

o Air1CI X AG

o £ M --outFile HE4HAE3Rin ik

e tsconfig.json T X i 4

o &R --pretty A%k L8RS LRI X

o X --outFile #H LN EFHEEHFTRKRE

o IFMMLFFmENITH BN

o FHEFHMEEA

o JSXTEL K& 69 I fe bt 44

o RALEKG/L KM M

o ¥ #F-Bounded % A&

o X HABAIZ -project | -p Bk

o /£SystemJS1E /Al --allowSyntheticDefaultImports X 4% default FAd%
1k

e 12 %|JavaScript /7 A 69 A4

o LRIk FAF ) 5547 4T

o X EAEH ¥ 3 Inglobal/moduleft M 3%

e /zVisual Studioft ftsconfig.jsonf 4 & 1k 56 4% 69 B &

o AT this EARY

o X¥HHTINISXI) i@ --reactNamespace

o ¥ igfor-iniE )b &

o JSXRAAVS 20152 & 7

e % 7 TypeScript NuGet &

1.7

o ESTHENRA

o %454 this £#

e X# --module % --target es6

o X B Az AESIHAE A K 4 &

o HES6X%# async / await (Node v4)
o MM FTEEMBILE ML

B 3 25 B 524


https://github.com/Microsoft/TypeScript/issues/4792
https://github.com/Microsoft/TypeScript/issues/3915
https://github.com/Microsoft/TypeScript/pull/4788
https://github.com/Microsoft/TypeScript/pull/5090
https://github.com/Microsoft/TypeScript/issues/4987
https://github.com/Microsoft/TypeScript/pull/5140
https://github.com/Microsoft/TypeScript/issues/4841
https://github.com/Microsoft/TypeScript/issues/4653
https://github.com/Microsoft/TypeScript/pull/5185
https://github.com/Microsoft/TypeScript/issues/5478
https://github.com/Microsoft/TypeScript/pull/5738
https://github.com/Microsoft/TypeScript/pull/5949
https://github.com/Microsoft/TypeScript/issues/2869
https://github.com/Microsoft/TypeScript/issues/5285
https://github.com/Microsoft/TypeScript/pull/5876
https://github.com/Microsoft/TypeScript/issues/5039
https://github.com/Microsoft/TypeScript/issues/4166
https://github.com/Microsoft/TypeScript/issues/5287
https://github.com/Microsoft/TypeScript/pull/5906
https://github.com/Microsoft/TypeScript/pull/6146
https://github.com/Microsoft/TypeScript/pull/6379
https://github.com/Microsoft/TypeScript/issues/4835
https://github.com/Microsoft/TypeScript/issues/3940
https://github.com/Microsoft/TypeScript/issues/4812
https://github.com/Microsoft/TypeScript/pull/4910
https://github.com/Microsoft/TypeScript/issues/4806
https://github.com/Microsoft/TypeScript/pull/4741
https://github.com/Microsoft/TypeScript/pull/5231
https://github.com/Microsoft/TypeScript/pull/4598
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1.6

e ESG Generators

e Local types

o ZAH L

o RURKIE G EAE M R E K
o Class& i X

e tsconfig.jsony exclude &%
o Fl P &L EARIF HEK

o 353 SIRAL Ik ARAT

o JSX I iF

e abstract XAz %

o T E T @ EMMEA L
o Rfndu ey B o IF

o HIF--init

1.5

o XM

o I IFEITIEAF

o X FFES6HLI

o X ¥¥for..of

o X #ES6 Unicode #.i&

o X FHSymbols

) i'ﬁfﬂ’—%ﬁ@:‘ﬁ

o I Frisconfig.json L #

o X HES3/ES54letf=const
o X HES3I/ES5H A7 1T 8 IR
o RE—NHYBBEBEMATS Server
o IBEST EIMHERZE

o IHEMELVALEL

o #3g--rootDir

e #73Ets.transpile API

e X #--module umd

B I 45 525


https://github.com/Microsoft/TypeScript/issues/2873
https://github.com/Microsoft/TypeScript/pull/3266
https://github.com/Microsoft/TypeScript/issues/1616
https://github.com/Microsoft/TypeScript/pull/3516
https://github.com/Microsoft/TypeScript/issues/497
https://github.com/Microsoft/TypeScript/pull/3188
https://github.com/Microsoft/TypeScript/issues/1007
https://github.com/Microsoft/TypeScript/issues/2338
https://github.com/Microsoft/TypeScript/pull/3564
https://github.com/Microsoft/TypeScript/pull/3622
https://github.com/Microsoft/TypeScript/issues/3578
https://github.com/Microsoft/TypeScript/pull/3823
https://github.com/Microsoft/TypeScript/pull/3333
https://github.com/Microsoft/TypeScript/issues/3079
https://github.com/Microsoft/TypeScript/pull/1346
https://github.com/Microsoft/TypeScript/pull/1931
https://github.com/Microsoft/TypeScript/issues/2242
https://github.com/Microsoft/TypeScript/pull/2207
https://github.com/Microsoft/TypeScript/pull/2169
https://github.com/Microsoft/TypeScript/pull/1978
https://github.com/Microsoft/TypeScript/issues/1082
https://github.com/Microsoft/TypeScript/pull/1692
https://github.com/Microsoft/TypeScript/pull/2161
https://github.com/Microsoft/TypeScript/pull/1589
https://github.com/Microsoft/TypeScript/pull/2041
https://github.com/Microsoft/TypeScript/issues/2249
https://github.com/Microsoft/TypeScript/pull/2589
https://github.com/Microsoft/TypeScript/pull/2772
https://github.com/Microsoft/TypeScript/issues/2499
https://github.com/Microsoft/TypeScript/issues/2036

e ¥ #--module system

o # ¥ --noEmitHelpers

o # ¥ --inlineSourceMap

o # ¥ --inlineSources

o #H ¥ --newlLine

o #73%--isolatedModules

o X #H#H namespace X4EF

e X #Visual Studio 2015%)tsconfig.json

e 332 Visual Studio 20138k F 82 & 7

1.4

o IHIASLAI LRI
o # 3 --noEmitOnError

o # 3 --target ES6

o ¥ iklLetand Const

o IIFiHFmE

e Library typings for ES6
o ¥ #Const enums

o FHIEZTIRSNLAPI

1.3

o HHMRIFEETEIETIMS
o I HrIRAP 495 T in classes


https://github.com/Microsoft/TypeScript/issues/2616
https://github.com/Microsoft/TypeScript/pull/2901
https://github.com/Microsoft/TypeScript/pull/2484
https://github.com/Microsoft/TypeScript/pull/2484
https://github.com/Microsoft/TypeScript/pull/2921
https://github.com/Microsoft/TypeScript/issues/2499
https://github.com/Microsoft/TypeScript/issues/2159
https://github.com/Microsoft/TypeScript/issues/3124
https://github.com/Microsoft/TypeScript/pull/2026
https://github.com/Microsoft/TypeScript/pull/824
https://github.com/Microsoft/TypeScript/pull/966
https://github.com/Microsoft/TypeScript/commit/873c1df74b7c7dcba59eaccc1bb4bd4b0da18a35
https://github.com/Microsoft/TypeScript/pull/904
https://github.com/Microsoft/TypeScript/pull/960
https://github.com/Microsoft/TypeScript/issues/1029
https://github.com/Microsoft/TypeScript/pull/688
https://github.com/Microsoft/TypeScript/pull/428

Breaking Changes

e TypeScript 2.3
e TypeScript 2.2
e TypeScript 2.1
e TypeScript 2.0
e TypeScript 1.8
e TypeScript 1.7
e TypeScript 1.6
e TypeScript 1.5
e TypeScript 1.4
e TypeScript 1.1



TypeScript 2.3

TR B B P F) 7 R F Bl X B & F breaking change issues.

~

T 02 B R kAR e 4R
T

class X<> {} // Error: Type parameter list cannot be empty.

function f<>() {} // Error: Type parameter list cannot be empty.
const X: X<> = new X<>();

[

// Error: Type parameter list cannot be

1 2



https://github.com/Microsoft/TypeScript/issues?q=is%3Aissue+milestone%3A%22TypeScript+2.3%22+label%3A%22Breaking+Change%22+is%3Aclosed

TypeScript 2.2

TR B B P F) 7 R F Bl X B & F breaking change issues.

% 2 69DOM APIE 3

o MR LA Window.fetch #9758 5 34k T @types\whatwg-
fetch &7 £ 5 AN KRR » & LM%k o

o Ntz AE LA ServiceWorker 97 B 5 131k #
T @types\service_worker_api &7~ £ 7 A R4k » MMk -


https://github.com/Microsoft/TypeScript/issues?q=is%3Aissue+milestone%3A%22TypeScript+2.2%22+label%3A%22Breaking+Change%22+is%3Aclosed

TypeScript 2.1

TR B B P F) 7 R F Bl X B & F breaking change issues.

& R G E H RIS this 1A% 4%
A super(...) AHREHE
H£ES2015F » e R KR E— A2t £ o AR L *F TAEAMT super(...) #REAHF

B KB #42 this 8948 0 Hb > AL ZREBAEMT AL super(...) #ET
A M this #ATHMK o

el

TX—NEK c

class C extends B {

public a: ;
constructor() {
super();
this.a = 0;
}
3
F & ke TRA
var C = (function ( ) {

__extends(C, _super);
function C() {

var _this = _super.call(this) || this;
_this.a = 0;
return _this;

}

return C,;

1(B));


https://github.com/Microsoft/TypeScript/issues?q=is%3Aissue+milestone%3A%22TypeScript+2.1%22+label%3A%22Breaking+Change%22+is%3Aclosed

L

e _super.call(this) #ABIEEE _this

o MERFIKEHAIE this M7 AMBKRA super AR =E (5]
4= _this )

o HAME RGP AHIBEEE this » AFRIE A ) 4k K

fEAFEZ AL super(...) AR this MTypeScript 1.8 4% 231 &

Ik o

YANELA4 Error ° Array # Map =&
v &l

WA this 9EH%A super(...) BAREEN—IF5» FX

it Error * Array FOLZRTUEEMAE o ZAEH Error ° Array F8
#3& % F 418 FIECMASCript 689 new.target REEEIIG R4 5 KAm o &
ECMAScript 5F 18 i #y & & 20 #p R A A 2089 7 ik kAR new.target #9145 o f&
BN LT » L eIKB 5] 09 % F B LLR 5L ZANRA] o

4
S atde TH TR
class FooError extends {
constructor(m: string) {
super(m);
}
sayHello() {
return "hello " + this.message;
}
}
R R

o MIXNTFEMEE KRG Z ELGHFETARA undefined » E LA
Rl sayHello &3] & 4%% ©
o instanceof RATTFREGEEH I AL %5 > Ak (new FooError())

instanceof FooError £:&E false °



5

WA =5 o ARTVUEEAT super(...) ARG LB FFH3RAERE o

class FooError extends {
constructor(m: string) {
super(m);

// Set the prototype explicitly.
.setPrototypeOf(this, FooError.prototype);

sayHello() {
return "hello " + this.message;

12 & » 1EF] FooError #F RALLMBEF L ERA o st FTALTR I
# Object.setPrototypeof #JEBATEYIRIE » ARTVMMER _ proto_ o

TF A& » LT Tk |E10 A L Z0AT 6 hi A aspx) AR T 2 F 3 3034 7 ik R A
EH#NB £ E (dw Ik FooError.prototype #| this ) * EZRA4H T L
A5 R o

const T ¥F readonly &4 KA HuIE BT AR, F
o £ A
KINEALT » const # ¥4 readonly BMTSWMBBIRFFE » KT A Rfe

BEF@OEEY  c IFREMOZE/BETRELA LA L @y £ o BRI E
R === A= 1== 89BH1E o

15


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Object/setPrototypeOf
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Object/proto
https://msdn.microsoft.com/en-us/library/s4esdbwz(v=vs.94

const DEBUG = i // RAEANtrue XA > ZATA “boolean £ A

if (DEBUG === Y { /7 % BAER'==="FTREAT "true'f'false’

3

4 _ 2
5

M ELERE T ZEUGHFILT » B EUEH R AL

const DEBUG = < > ; // “boolean (7%

R FF LR XN EH RO T EHITEA @ik

LA EAALEA string ° number =X boolean % RE » AWIERT A FH
o RFhARFEELEA o b wRFOE R A ARF] 6 A LA
(42 string ) ° ¥ ZAF@E LA MAEBT )RR RA X AAIM & KK o

T4

declare function push<T extends string>( ): T;

var x = push("A", "B", "C"); // i "A" | "B" | "C" ATS 2.1, AT
Jd 1 i
5

LR R RIS T SRR

var x = push< >("A", "B", "C"); // xs&string

A AR 0 callback 5 2ke R A 5 X KB F 3
52 AR R implicit-any 44 %



A AT RFES KKK Teallback (TH@E ¢ ) 8958 —" any 28 - RRXF
B i B o T RAT E 809 KRR K X o I TypeScript 2.17F4 » £4& A --
noImplicitAny B » X 2ARE — 44k ©

il

declare function func(callback: () => void): any;
declare function func(callback: (arg: number) => void): any;

func(c => { });

Zi ¥

MkFH—NER > AACELEZMFTZ2EL ;s L@eg RECT 2E A A R0 0L A 5 %%
WA B A R BT VA 4K BmR R I S 4 o

declare function func(callback: (arg: number) => void): any;

func(c => { });
func(() => { });

KA AR T A% callback®) % 248 &£ — AN ARG XA ¢
func((c: )y =>{ });
8 5 RAE AR R A2 2 B AE R 69 &k X BB AR T
PREE TR
KEFFLT » LA LA LT REK XA LR -

1



let x = .pow((3, 5)); // x = NaN, was meant to be "Math.pow(3,

// This code does not do what it appears to!
let arr = [];
switch(arr.length) {
case 0,
return 'zero or one';
default:
return 'more than one';

}
J S—

Zi ¥

--allowUnreachableCode &2 M F A %L A AN RIFLRET o X > RT UL
B void B RMAERXANIE T AR XN4E

let a 2
let y

1
—~

a, 1); // no warning for "a’

ik & 2 59DOM APIE 7

e Node.firstChild ° Node.lastChild * Node.nextSibling * Node.previousSibli
ng * Node.parentElementf*Node.parentNodel. /= &£ Node | null
3F Node ©

B AH#11113 T it etz & o

HHHAAKE null J4EA 1 BIZ8EH (e node.lastChild! ) °


https://github.com/Microsoft/TypeScript/issues/11113

TypeScript 2.0
TR B B P F) 7 R F Bl X B & F breaking change issues.

4=

B RRREANGHR LT EFR#AT LA WAL
(narrowing)

KA tmib ek HE > RAlambdak ik X _E# 4T o

-+

var X: | ;

if (typeof x === "number") {
function inner(): number {

return x; // Error, type of x is not narrowed, c is number

}
var y: = X; // OK, x 1is number

3

d

Yok B Fe BB R FA 2 WHAREIAT © BIE T @EGIFIR -

var x: | = "a";
if (typeof x === "string") {
setTimeout(() => .log(x.charAt(0)), 0);
b
X = 9

% x.charAt() A EIEIE x 89 XA B4E string LHRG > FL ELEHE
FA& string £H o
i 75

1 A% =K%


https://github.com/Microsoft/TypeScript/issues?q=is%3Aissue+milestone%3A%22TypeScript+2.0%22+label%3A%22Breaking+Change%22+is%3Aclosed

const Xx: | = "a";
if (typeof x === "string") {
setTimeout(() => .log(x.charAt(0)), 0);

v

Bl ¥
function g<T>( ) {
var t: T;
if (obj instanceof ) {
t = obj;
}
}

WA T BT E A AR R AR RS AR A RS
R A getdn XA sett) 4 E LA 7 HE BT
A readonly /&M%
s
class C {

get x() { return 0; }
3

var ¢ = new C();
c.x =1;

W

T L — ATt BB AR B setter o

JE 7 #AZ T R E T A B 32 3 (block) £



JFERBAT RO EE—ANEITHAE o MTypeScript 2,074 » & A44rie b % it

I 45 1% o

Bl

if( ) {
function () {3

export = foo;

HH
A #F R AR

if( ) {

const foo = function() {}

TemplateStringsArray IR § 49

ES20158 R F 41 & & AWK eA18948 2 A R 7T T g K8t g‘}»kﬂ‘ﬂ%lﬁ A2t R
FH—A raw B (RIAEZFRTEL) o TypeScriptieik It 4
A TemplateStringsArray °

1ZA]89 & » TemplateStringsArray =T VAMKAEZ Array<string> ° B 3bAR=T 1L
AR X 44809 XA kAR R AR & 54K

function ( ) {

AR s f£TypeScript 2.0 » X #F M readonly S4#ifF R m X FARTRE o &
%691 > TemplateStringsArray SLZERT AT R » F AR AT AR

% string[] -°

i



B 3% Al TemplateStringsArray (3 #1%/ ReadonlyArray<string> ) °



TypeScript 1.8
TR B BN P F) 7] Rk Bl X B4 & breaking change issues °

AL & AR AL BT 2 B "use strict";

FEESGAE X T A3k & & 12 /= 442 X T AT » 28 T A& B A= 4 FES6HY #p T2 X 4F o
M TypeScript 1.87F% » & R AGERIG & A P BEX o X% T2 IA 69 KFE 5K
B = A #ef 0 B A TypeScriptde K % 2 A 4 = #4&4% Xf & £ 69 834% B BURF i 45

% 0 AZIE AR — R BATE A R A 45 % 69 TypeScriptfRAg >t KA 2% NaN 0 ILE
Ko BERAE o ARTALEMDN Article® ] X TR X G - B KGR 5] o

ERERZIANATH » £ ST E % --noImplicitUseStrict L R4
tsconfig.json L 245 & o

MAE R B 5 i JE B3R 2 AR
RIZESB/ES2015H.7C » WAL B S 3E B30 4 A5 &4 4s o

1%

export { Promise };

W

f AT AR EEE AR 2R L AR

const localPromise = Promise;
export { localPromise as Promise };

Kl e H AR TiE M (Reachability) # &
TypeScript 1.8 2 » &A1A A T — 277 38 12446 & kML — B A K 89 454% o 455 2 ¢

1. B ERAGTHME (KB A » L@ E allowUnreachableCode 4% % %

MER)


https://github.com/Microsoft/TypeScript/issues?q=is%3Aissue+milestone%3A%22TypeScript+1.8%22+label%3A%22Breaking+Change%22+is%3Aclosed
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Strict_mode
https://github.com/Microsoft/TypeScript/pull/4788

function testl() {

return 1;

return 2; // error here
}
function test2(x) {

it (x) {

return 1;
}
else {

throw new Error("NYI")

}

var y = 1; // error here

2. BEAREZTLWAE A (KB A » Thi# i allowUnusedLabels %% %5 7
A

I

1: // error will be reported - label "1 is unused
while (true) {

}

(x) == { x:x } // error will be reported - label “x° is unused

gl

=

3. WERAE X I A FAREE LR 2R RAERZARD T (KIABA -
A noImplicitReturns %#FHLAEA)

‘1\

// error will be reported since function does not return anythi
function test(x): number {

if (x) return 10;
}

R S 2

4. BEFEHR # | switchZ 47 f9case & (BKIAHEA » Tl
i noFallthroughCasesInSwitch %4#&H & AE A ) o & XA 15 ¢ 8case
NS



switch(x) {

case
case
return 1;
}
switch(x) {
case
if (y) return 1,
case
return 2;
}

o RARA | T X B4R IR 0 A2 AR X B G ARAD A SR Ag 15 o AR T VLA T R F R
E R4 o

--module AL --outFile —ALH I > FR3IE --module %45
A amd 3 system

ZA AR AR R AE XA AR 0 AR ER out UHFER S -

%k 2 49DOM APIE 5

e ImageData.data®l /£ 69 k%A 4 uint8ClampedArray 1 =& number[] ° &
AH#H949 o

o HTMLSelectElement .optionsL /= 4 £ A 4 HTMLCollection 7R
A& HTMLSelectElement ° ZF#1558 o

e HTMLTableElement.createCaption * HTMLTableElement.createTBody * H
TMLTableElement.createTFoot ° HTMLTableElement.createTHead ° HTM
LTableElement.insertRow °* HTMLTableSectionElement.insertRow7=
HTMLTableElement.insertRowl /£ {2 B HTMLTableRowElement 71
& HTMLElement ° &A&#3583 c

e HTMLTableRowElement.insertCell3L /24 & HTMLTableCellElement 1 F
& HTMLElement Z&#3583 °

o IDBObjectStore.createlndexfsIDBDatabase.createlndex # =~ %k £ A
7 IDBObjectStoreParameters @ /% any ° &F#5932 ¢

e DataTransferltemList.ltem:2 = {4 X T 4 pataTransferItem 7


https://github.com/Microsoft/TypeScript/issues/949
https://github.com/Microsoft/TypeScript/issues/1558
https://github.com/Microsoft/TypeScript/issues/3583
https://github.com/Microsoft/TypeScript/issues/3583
https://github.com/Microsoft/TypeScript/issues/5932

& File ° ZA#6106 o
e Window.open&Z & XA T4 window A& any
e WeakMap.cleari# % - & & #6500 °

f£super-callZ_ AT = A %1% Al this

ES6 A FAME RIS A LFF this o

e
class B {
constructor(that?: any) {}
3

class C extends B {
constructor() {
super(this); // error;

}
}
class D extends B {
private _propl: ;
constructor() {
this._propl = ; // error
super ();

o ZA#6418 o


https://github.com/Microsoft/TypeScript/issues/6106
https://github.com/Microsoft/TypeScript/issues/6418
https://github.com/Microsoft/TypeScript/issues/6500

TypeScript 1.7
TR B BN P F) 7] Rk Bl X B4 & breaking change issues °

M this FPAEBEA L4 T T 1L

ERE s this 450 RGN A this £8 o kA MG RA R XK

B T RE & R AR o

1) F :

class Fighter {
/** @returns the winner of the fight. */
fight(opponent: Fighter) {
let theVeryBest this;
if ( .rand() ) {
theVeryBest = opponent; // error

N

}

return theVeryBest

s

e R AR

class Fighter {
/** @returns the winner of the fight. */
fight(opponent: Fighter) {
let theVeryBest: Fighter = this;
if ( .rand() < ) {
theVeryBest = opponent; // no error

}

return theVeryBest


https://github.com/Microsoft/TypeScript/issues?q=is%3Aissue+milestone%3A%22TypeScript+1.7%22+label%3A%22breaking+change%22

ARG EaaashiEAST T

X425 abstract » public’ protected # private £ECMAScript 3Z694R % X
FFERNTANEASTHH o A7 > £RXEXEF RIAGITE > TypeScript£
FEfEAD T o Pfe o XTLEMAET » £ EHF abstract class D T HHE
GERMIYAR ¢ T mAPRAT —A m 7Ekf— NI BN abstract ©

/2% » async #7 declare TARBEHAHIEASFTT o

1) F :

abstract class C {

abstract m(): ;
}
abstract class D extends C {
abstract
m(): ;
}
o

Fo SRR TR M R KAE T B @ A AT o F R 0 BB BRBMT A SHIEAD T
il



TypeScript 1.6
T B BRI B s 9 & 1E B X 2 & A& breaking change issues °

At 7@ RAE S S

56T F RS I E XL SRR - R LT OF LR LAY RS
EF B R BP0 2135 — MR

&% 7T A3 i3 4% Bl --suppressExcessPropertyErrors %% 3 3 20 5k 28 A 3% A 37 69 ™ 4%

] F -
var x: { foo: 3
= { foo: 1, baz: }; // Error, excess property "baz’
var y: { foo: , bar?: };
y = { foo: 1, baz: }; // Error, excess or misspelled property 't
4 — o]
R

AT B AR 0 RRIEUT A R B AN ik

4o R B AR R ARG Bt > ST m— Ak ]

var x: { foo: , [Xx: 1: };
= { foo: 1, baz: }; // OK, "baz  matched by index signature

ﬁaﬁ‘%ﬁﬁé%’ﬂ%—*éﬂ#a eI NES U QR L R R e St RS P R E
—ARKREH -


https://github.com/Microsoft/TypeScript/issues?q=is%3Aissue+milestone%3A%22TypeScript+1.6%22+label%3A%22breaking+change%22
https://github.com/Microsoft/TypeScript/pull/4484

let animallList: (Dog | Cat | Turkey)[] = [ // use union type in

{name: "Milo'", meow: 3,
{name: "Pepper", bark: 3,
{name: "koko'", gobble: }
17
J E— o]

TR T VAR A A 3 ) B AR KA vl b gk R

interface Foo {

foo: ;
}
interface FooBar {
foo: ;
bar: ;
}
var y: Foo,;
y = <FooBar>{ foo: 1, bar: };

CommonJS a9 #2 3k AT R AR 1% 3842 A 48 2F 69

Z A » 2T one.ts #7 two.ts XHF > RN EAMRE FE > A
£ two.ts Z@F A "one" B ZAAT one.ts #9542 Eg o

TypeScript 1.6/ % #CommonJSE *+ "one" &% FlT"./one" ° MK 8924
182t T 6149 node_modules XAFk#ATEK » 5Node.jsit EAT I AT I 3R AR
ik o £ % ¥ » M %the issue that describes the resolution algorithm ©

1] F -

./one.ts

export function f() {
return ;

./two.ts


https://github.com/Microsoft/TypeScript/issues/2338

import { f as g } from "one'";

%
15 BB A 1) Z9h 8 3EAa 2t 89 5 o

./one.ts

export function f() {
return ;

./two.ts

import { f as g } from "./one";

¥% --moduleResolution %##FHLENXEN classic °

B diche 3 75 0 B i R AR 5 A L LA X LM 4 5
R#AT S

ER—ZRAKANGFHEAENGLFEHTRA— LIRS 4B 2/F2 — /M8 5 b
fa s

export default function foo() {

}

namespace foo {
var x = ;



export default class Foo {
a: ;

interface Foo {
b: ;

A4 AR SR o

AR £ T @B TEEHREAVY » BAGL ERFRELEHAMEGEL

export default class Foo {

}

namespace Foo {

}

5 -
ABKINFHEAEHARBT EH1EH £5249 export default &4 :

class Foo {
a: ;

interface foo {
b: ;

export default Foo;

¥ %1, » 15 M 1%the originating issue °

B AR VA= R AL X AT


https://github.com/Microsoft/TypeScript/issues/3095

FeRES6ILIL » BEIRARILAE AT #oAE X B ATARHT o 4T A 4540 S T /2 B 3R AF A TR 3%
LT "use strict" ; EE&IERH T arguments F7 eval KA LT EL XA
HLOER  RARREFUARERLHEN » AR RTFTFEEOREMF

A% 4£ B 2DOM API& 2 5h

[e]

e MessageEventf=ProgressEvent#i& & &4 Z 1 A 54 3 & Aissue #4295
o ImageDataty & & A4 Z 5 A 54 ;s & Aissue #4220 o
e Filety it H %A ZE A 54 & Fissue #3999 °

AR B g 3 8

i B AR GALIREGIE R AE F #7869 _export R T F RO TR CHBREME
SAEE 2T 69 2 F A S % K Ekey, value ©

BB EE2HRIV0ITARES -

npm & 4.js R 2K 'bin'# 2| T 'lib*

TypeScriptféynpm e\ 242 E I bin ##HF T 1ib » XA
% ‘node_modules/typescript/bin/typescript.js’ifl i [1S47 I¥] &9 B 4% 3 px, FEL &
( bin BRI ERBLEKINSS AT FE AL R) o

TypeScript{inpm & 7 2 %Kik A B % ¥

TypeScript 1.6 Apackage.json 2/ T preferGlobal #712 o e RARMKM T & A
174 » %42 M npm install -g typescript °

X
1646 » RIMB XU E R ERAT 3 RiIFS KM E KK XA A E A 69 52
RAA S BB R A R R KR BATARE o X 7T AE2 1 RVA AT 69 ARG R4 o


http://www.ecma-international.org/ecma-262/6.0/#sec-strict-mode-code
https://github.com/Microsoft/TypeScript/issues/4295
https://github.com/Microsoft/TypeScript/issues/4220
https://github.com/Microsoft/TypeScript/issues/3999
https://github.com/ModuleLoader/es6-module-loader/issues/386
https://github.com/ModuleLoader/es6-module-loader/releases/tag/v0.17.1

TypeScript 1.5

TR B BN P F) 7] Rk Bl X B4 & breaking change issues °

AR K RE Z 3] A arguments

RAA T BIBESGH Kk HFKAYIE L o L ATAT K R E4E) arguments U8 E| 47 k&
FE A S gk o ABESGHLTL A5 9.2.12 0 ATk X KRB £ arguments T H o K
TypeScript 1.57F 4 » £ 47 %k XZ K EAL A arguments AR IE AR5 1% VA B RAR 694X
7 5% i ESGET K& L B 8G9 44k o

1] ¥ :

function f() {
return () => ; // Error: The 'arguments' object cannof

}
J S— »

W

// 1. ERHELFHRELEK
function f() {
return (...args) => { args; }

// 2. &R Rk X
function f() {
return function(){ bl

P BRALE 5] R 6 B

T EFHHE > F15ZH » A ERERANEFTERN » ERRRAESAF@ED
WALEY A AR B MR F F o A FI BT A ME AR R F @ F kA L K KA 2 AT A
F—35 o JATypeScript 1.57F % » AT A FEconstA 2 m, i AR T 24k 7 3k o

1) F .


https://github.com/Microsoft/TypeScript/issues?q=is%3Aissue+milestone%3A%22TypeScript+1.5%22+label%3A%22breaking+change%22
http://wiki.ecmascript.org/doku.php?id=harmony:specification_drafts

var X E.a;

enum E {
a =

M EREFRA LRI const 5B RARECEZMAK - 24428 %
F#2183 °
T ERBEAER T super FodE5 K&K N

£15Z A ETXRBALMERTHS RE XA c IR BRUB T LA
P REZALHENE T RJATREXB RO E -

ETEGFTE m BALETUHER » BEIAGMAZLZRAH o

var x: SomeType = (n) => ((m) => q);

t 2 (m => m.length) : ;

var y: SomeType

class C extends CBase< > {
constructor() {

super ({
method(m) { return m.length; }

1)

F %128 0 EA#1425F5#920 o

DOME o 89 2 5h

TypeScript 1.5%# 7 1lib.d.ts & Z#DOMEA o X% & TypeScript 1.0¥4 %k %
—RRKEEHH 3 AT AR EDOMMAL » R EBF T TIEH T LWAKRT » Bl iRk
T #69 £ A 4w Web Audiof= Ak 3 F 4 o

T E


https://github.com/Microsoft/TypeScript/issues/2183
https://github.com/Microsoft/TypeScript/issues/1425
https://github.com/Microsoft/TypeScript/issues/920

RTVMER & 8 Llib.d.ts BEFRAGRIFER o R FRAMRG AR LI AZATR
R — AN o 3T LA AR Z AT 8lib.d.ts T (TypeScript 1.5-alpha) °

T 57| &

o 2™ selection M Document £A EFrx

o &M clipboardbata A Window £ & EArx

o M k3T MSEventAttachmentTarget

o /&
M onresize * disabled °® uniqueID °® removeNode ° fireEvent °*
currentStyle * runtimeStyle A HTMLElement £& E#rk

o &M url M Event £A L#Hrk

o /&M execScript ° navigate ° item M window £ A& EA&rk

o /&
M documentMode °® parentWindow °® createEventObject I Document
XA LA

e /&M parentwWindow A HTMLDocument X% E#rk

o EM setCapture KALEHIE

o &M releaseCapture A A# %

o /&
M setAttribute ° styleFloat ° pixelLeft M CSSStyleDeclaration
RA LM%

o /&M selectorText M CSSRule £ & E&r

e CSSStyleSheet.rules #f£-& CSSRuleList XA » M 3E MSCSSRulelList

e documentElement /&£ Element XA > M 3F HTMLElement

o Event EA—#694FBME returnvalue

e Node BAH—#789457F &M baseURI

e Element EA—A#69LF B classList

e Location EA—A#ELF BHE origin

o /&
P MSPOINTER_TYPE_MOUSE °® MSPOINTER_TYPE_TOUCH *\ MSPointerEvent
XA EHk

e CSSStyleRule EAH —A# 894 F B readonly

o /&M execUnsafeLocalFunction I MSApp £ A L#rk

o & K7 ik toStaticHTML A%k

e HTMLCanvasElement.getContext ¥L/£¥& ™ cCanvasRenderingContext2D |
WebGLRenderingContex


https://github.com/Microsoft/TypeScript/blob/v1.5.0-alpha/bin/lib.d.ts

Hry & ERA Dataview ° Weakmap ° Map °* Set
XMLHttpRequest.send £4A B /A~E#H send(data?: Document):

void; #7 send(data?: String): void;

e window.orientation /% string £& > @I number
# % TIE#® attachEvent #7 detachEvent M Window L%

VATF AR #7 A 67 DOM 3 2 AT 37 9 3R 430 AR 69 ARG B 8 RKR

e DefinitelyTyped/auth®/authe.d.ts

e DefinitelyTyped/gamepad/gamepad.d.ts

e DefinitelyTyped/interactjs/interact.d.ts
e DefinitelyTyped/webaudioapi/waa.d.ts

e DefinitelyTyped/webcrypto/WebCrypto.d.ts

LR BEATEA -

K ARG ARG VAT 4 A8 X RAT

wBESGH T » RARAARI L A A AR Xt AT ARAT o AT 4 548 3 T2 ZAE A BRI 9%
LT "use strict" : EEFERF T arguments 7 eval BMA T E L RAH
BREGIER > ARARREGFUATEXSEAR » ABFRFF RSO F o


https://github.com/Microsoft/TypeScript/pull/2739
http://www.ecma-international.org/ecma-262/6.0/#sec-strict-mode-code

TypeScript 1.4

TR B BN P F) 7] Rk Bl X B4 & breaking change issues °

Fli%issue #868A T M # % % TH A& X A 0 BR M K -

% Akl A R ARR %

YA S ARAEBMEBTHAN » LeRFEHEEEF (REHFS G LKEZIA)
R EHEAR R B — A e

var a: { x: ;o y?: };
var b: { x: ; Z2?: };

// ZA) { x: number; z?: number; }[]
// B4 { x: number; y?: number; }[]
var bs = [b, a];

BAESHEALTEAE - AA—WEZIHLTRE—AET TR (TRL
€) Bt EERA > RRYGZLEA (a2 AFEZIALL s SEALAKLESA
T any B) o

W 2R X E R TR R LA -

var bs: { x: ;oy?: ;o Z2?: Y] = [b, al;

2Rz

LESATEHGSKEERAT ARG EBN SF 5] — MR WA AR R
AT

declare function foo<T>( ): T;

var r = foo(1, ""); // r used to be {}, now this is an error

IR


https://github.com/Microsoft/TypeScript/issues?q=is%3Aissue+milestone%3A%22TypeScript+1.4%22+label%3A%22breaking+change%22
https://github.com/Microsoft/TypeScript/issues/868

interface Animal { x }

interface Giraffe extends Animal { y }

interface Elephant extends Animal { z }

function f<T extends Animal>(x: T, y: T): T { return undefined; }
var g: Giraffe;

var e: Elephant;

f(g, e);

4 —

fe X LB b fRAE o

HeH wRATRICEITAHRREAZ » BLAAHIE T XA 5

var r foo<{}>(1, ""); // Emulates 1.0 behavior

foo<string|number>(1, ""); // Most useful

var r
var r = foo<any>(1, ""); // Easiest
f<Animal>(g, e);

RE G KRBT SLIE A A T AL & A

declare function foo<T,U>(x: T, y:U): T|U;
function f<T extends Animal, U extends Animal>(x: T, y: U): T|U { |

B S— 2

Z A R A2

function makeArray<T>(...items: T[]): T[] { return items; }
var r = makeArray(1, ""); // used to return {}[], now an error

new Array(...) w—#

s FRAGEBRENEL > WwR1.089ITA RMRBRY


https://github.com/Microsoft/TypeScript/pull/824#discussion_r18665727

function makeArray<T>(...items: T[]): T[];
function makeArray(...items: {}[]): {3}[1;
function makeArray<T>(...items: T[]): T[] { return items; }

AR AR O 8 F RART

var f10: <T>(x: T, b: () => (a: T) => , Yyi T) =T,
var r9 = fi10('', () => (a => a.foo), 1); // r9 was any, now this it
q B o]

#H FAEL—NMRELEHK

var r9 = file<any>('"', () => (a => a.foo), 1);

RF AL KA R K XA AL X AT

ECMAScript 2015+ & # 7 (ECMA-262 gth Edition)4& #A ClassDeclaration#=
ClassExpressionts | = # M X, o E b » f2 3T K 5 B R KR &3k A B A4548 R 40 91 69
MR o

5] 4 :

class implements {} // Invalid: implements is a reserved word in

class C {
foo( : ) { // Invalid: "arguments" is not allow a:
var = ; // Invalid: "eval" is not allowed as tt
= [1; // Invalid: arguments object is immutal
¥
b
«1 — o]

% T ™ #AE IR F] 89 T % 7] & > 45 3% Annex C - The Strict Mode of ECMAScript
of ECMA-262 6t Edition -
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