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ASP.NET Core

%% ASP.NET Core #= TypeScript

B EALFE 9 E ASPNET Core o & ABreig B 545 d 48 A 69 & Visual Studio
» % %1% Al ASP.NET Core 1% & %4 Visual Studio 2015

H R 4 R AR Visual Studio F & A &2 TypeScript » 7R T AR B2
TypeScript for Visual Studio 2015 -

I ITAZ

#% 4% File

1#%# New Project (Ctrl + Shift + N)

1
2.
3. & 4% Visual C#
4

. i%3% ASP.NET Web Application

Mew Project
b Recent .NET Framework 4.5.2  ~ Sort by: Default
4 |nstalled c#
K] Blank App (Universal Windows)
4 Templates
Z CH
4 Visual C# K Blank App (Universal Windows 8.1)
B Windows
C#
Web | | Windows Forms Application
I Office/SharePoint
. CH
Android WPF Application
Apple Watch o
c#
Cloud E Console Application
Cross-Platform
i CH#
Extensibility FJ Hub App (Universal Windows 8.1)
Extensions
iPad F':“ i
ASP.NET Web Application
iPhone 9—1 b
A . s
nghts‘fwtm F_‘l Shared Project
Reporting
Silverlight c
T'E:”g Ersi! Class Library (Portable for i0S, Android and Windows)
Universal Ce
WCE &i! Class Library
Workflow Dic* ST baiti
I+ Visual Basic ﬁx! ass Library [Portablc)
b Online Click here to go online and find templates.
Name: WebApplication3
Location: cusers\nathansa\documents'visual studio 2015\Projects
Solution: Create new solution
Solution name: WebApplication3

Visual C&

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

T >
Search Installed Templates (Ctrl+E) P

Type: Visual C#

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

@ Application Insights
[[] Add Application Insights to project

Optimize performance and monitor
usage in your live application.

F\] 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 | | Cancel

5. 4% ASP.NET 5 Empty L4



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

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

Mew ASP.MET Project - WebApplication10

Select a template:

ASENET 4.5.2 Templates application. This template does not have any content in
it.
et pt 4 4 4
= SR o (R m Leam more
Empty Web Forms MVC Web API Single Page
Application

o

Azure APl App  Azure Mobile

An empty project terplate for creating an ASP.MET 3

(Preview) Service
ASFE.NET 5 Templates
5 5
= —
Change Authentication
Web API Web
Application
Authentication: No Authentication
Add folders and core references fon = Microsoft Azure
Web Forms [ | MVC [ | Web AP| (~) [] Hostin the cloud
Web App b
Add unit tests
Test project name: | WebApplication10.Tests

BAT SR R AR AR E AR IR TAE o

% B R %R
f£ project.json X&) "dependencies" FHE LA Aw:

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

R 449 dependencies #f 4~ & % LT T @A

"dependencies": {
"Microsoft.AspNet.IISPlatformHandler": "1.0.0-rci1-final",
"Microsoft.AspNet.Server.Kestrel": "1.0.0-rc1l-final",
"Microsoft.AspNet.StaticFiles": "1.0.0-rcl-final"

iy

AT AZHH# Startup.cs XHZ4E configure H4k:
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public void Configure(IApplicationBuilder app)

{

app.UseIISPlatformHandler();
app.UseDefaultFiles();

app.UseStaticFiles();

#7Jm TypeScript

T —F &A% TypeScript Hhe— AT o

Application3\Project_Readme.html

ation

DEPLOY GE
C Ensure your app is ready for Ge
Area...
4 %7 MNew ltem... Ctrl+Shift+A
‘0 Edsting ltem... Shift+Alt+A
olded Item...
ET Folder 3

Azure APl App SDK...

Azure APl App Client...

MNew Azure Weblob Project
Existing Project as Azure Weblob
Reference...

Service Reference...

¥ Connected Service...

Fe

ol

i3

A x

Build

Rebuild

Clean

View

Analyze

Convert

Publish...

Configure Azure AD Authentication...
Add Application Insights Telemetry...
Scope to This

MNew Solution Explorer View
Show on Code Map

Add

Manage MuGet Packages...

Set as StartUp Project

Debug

Initialize Interactive with Project
Source Control

Cut

Paste

Remave

Rename

Unload Project

Open Folder in File Explorer

Properties

Solution Explorer
5] G&| Y - £
Search Solution Explorer (Ctrl+;)

fal Sclution "WebApplication5' (1 project)
Applicationd
operties

ferences

pp_Data

pp_Start

ontent

ontrollers

Y oints

odels

cripts

ews

vicon.ico

obal.asax
ackages.config
oject_Readme.html
artup.cs

eb.config

Crl+X
Crl+V
Del

Alt+Enter

Analyzer...
TypeScript File
TypeScript JSX File
HTML Page
JavaSceript File
Style Sheet

‘Web Form

‘?8 Class...

KRG LA scripts ©

ASP.NET Core

CadBd|[F =%



Solution Explorer
@ o-5s @ F -
Search Solution Explorer (Ctrl+;)
fa] Solution 'WebApplication10' (1 project)
4 Solution lterns

£T global,json

4 sre
4 ] WebApplication10
& Properties

gulpfile.js
IT package,json
b IT projectjson
11 Project_Readme.htrnl
c# Startup.cs
4 %] TypeScript Virtual Projects
4 [ scripts (tsconfig project)
R lib.d.ts

{} tsconfigjson

2% appits

#xJim TypeScript X

#£ scripts L& #FFEiENew Item o %4 4% TypeScript File (47T 4% NET
Core ¥ %) » F¥IHF LA app.ts ©



Add Mew 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
Sitverlight
S0L Server
Workflow
PowerShell

P Online

Name: app.ts

Sort by: Default L=
HTML Page 0
JavaScript File m
Style Sheet o)
Web Form
Web Form with Master Page
MVC 5 View Page (Razor) 2
MVC 5 View Page with Layout (Razor) o
‘Web API Controller Class (v2.1) i
SignalR Hub Class (w2} B
SignalR Persistent Connection Class... o
ASP.MET Handler B
ASP.MET Module )
Browser File ch
CoffeeScript File ek
Dynamic Data Field |
Generic Handler
JSON File
4

?
Search Installed Templates (Ctrl+E)

JSOM 5chema File Type: Visual C#

15X 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 Cenfiguration 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 (Mested)

Click here to go online and find templates.

X

R~

Cancel

I e 7 A5 AX A

F AT XA B Napp.ts THF o

function sayHello() {

const compiler = (

const framework = (

return

—

MR E

Az & TypeScript % & %

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

AT %k &V TypeScript &M Z o & Fscripts U & 45 New Item » &£ i%
#TypeScript Configuration File > #R#& U89 E F 4 tsconfig.json ©



Add Mew Item - WebApplication3

o L]

R I = B e I

J3ON Schema File

J5X 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

4 Installed Sort by: Default
4 Visual C# HTML Page
Code s
Data avabeript File
General Style Sheet
< = Web Form
General
Markup Web Form with Master Page
MvC MVC 5 View Page (Razor)
Razor
Scripts MVC 5 View Page with Layout (Razor)
SignalRt Web API Controller Class (v2.1)
e SignalR Hub Class (v2
Web Forms e I ass (v2)
Windows Forms SignalR Persistent Connection Class...
WEE ASP.NET Handler
b Cross-Platform
Reporting ASP.NET Module
Silverlight Browser File
S0L Server
Workflow CoffeeScript File
PowerShell Dynamic Data Field
b Online Generic Handler
JSON File
4
Name: tsconfig.json

Web Forms Master Page (Mested)

Click here to go online and find templates.

[ X

Search Installed Templates (Ctrl+E) R~

Type: Visual C#

JSOM configuration file for the TypeScript

compiler

Add || Cancel

J& BK1A 89 tsconfig.json

"compilerOptions":

N HA % TP

{

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

iy

"files": [
"./app.ts"

1

"compileOnSave": true

EAR o E NG EBEERS

1. %&& "noImplicitAny

2 FAT AR Z 4

": true -

2. $AXPET "files" W I AZIKIE "excludes" o

3. % & "compileOnSave

": true -




BARGFHARAGE > X E "noImplicitAny" & E R4 693E3F — 7T A RAR
Té‘% EAfT# 69 XA o % E "compileOnSave" it T VLA RAR AL 2 fTweb 2 5
A FmIERA R G GRE o

i & NPM

A > RAT R B ENPMAEL A K ATRE4% T RJavaScripté o £ T L& & kdF
New Item - #£% i£#NPM Configuration File » R U #H89 KA% F
A package.json ° f£ "devDependencies" % #sAw"gulp"fe"del" :

"devDependencies": {

llgulpll: l|3.9.0I|’
lldelll: ”2.2.@”

B Z AL G 0 Visual Studiod 746 % K gulpfedel © Z & A A #hFH4 » 5 A &
package.json it #¥ Restore Packages °

% E gulp

®JG » Am—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'))

+);

| S— >

% —47 &% % Visual Studio¥ # TR G » LB E T default' £ % o H 4R %4 Visual
Studio FHMEA G » CALI E4T clean'tE % o

A > A& gulpfile.js Fiti¥Task Runner Explorer ° #'default'#'clean't:
% &R Lo E AR 6E » 15 R Fexplorer :

kh___,f’; % Gulpfilejs
4 Tasks

¢ | WebApplication1 - 5 Bindings default =
. p -b '

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>

(| - o]

URES

1. BATRA o
2. ERAE TN » EmmA B —ANEE

[ Home Page - My ASPNI <+

e — O | localhost

Application name

Hello from TypeScript and ASP_NET!
Compiler: [TypeScript
anmwumWASRNEﬂ *

K

1. /& Edge #l % % % » 42 F12 42 # i 4% Debugger /= % 7



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

HIAE o

DOM Explorer Consale pECARRRATIN Network () Performance Memory Emulation Experiments
» Lo 5 2, < O {a} Find (Ctrl+F)
E Index appits x AR Watches
Type to fiter E 1 function sayHe]‘.lu() { . o =
2 const compiler = {document.getElementById("compiler™) as HTMLInputElement).valug; T

b & Local Starage 3 const framework = (document.getElementByTd("framework™) as HTMLInputElement).valug “ | D(‘“_] o
b £1 Session Storage E return “Helle from ${compiler} and ${framework}! ; > @ this [object Window]
b & Cookies 5 3 @ @ arguments [object (Arguments)]
4 1 localhost:36285 @ compiler "TypeScriptddddddddd...

b i Content @ framework "ASP.NET"

b 1 Home b [Globals]

I I Scripts b @ documentgetElem...  [object HTMLInputElem...

4 W sre Add watch

TSapp.ts
b i localhost14173
b ¥ Dynamic scripts
Call stack Breakpoints
=
4 [Main Thread]
sayHello app.ts (4, 5)
ankeyup Index (45, 64)
v
< >

R R AR F e 4eiE 69 £ ASPNET F 1% Hl TypeScriptdy A A48 T o 37T 5k » &A17]
AAngular » 5 — A~ # 8 Angularfe 5 7] ©

4872 Angular 2

1% Fl NPM T 8T & 69 &

£ package.json X&) "dependencies" ¥ Aw Angular 2 f# SystemJS :

"dependencies": {
"angular2": "2.0.0-beta.11",
"systemjs": "0.19.24",

iy



¥ #1 tsconfig.json

A ZFE AT T Angular 2 AR A » KA1V F £ B A TypeScript + 5 3o b 69 % 145 3
oo &M F RN IES20158 F 9 » A A Angulari Fl core-js k X #

1% Promise 89FhEE o AR BB 2MAKINEKE » AR AL R/ F B Bk
BT o

AsJe "experimentalDecorators": true, "emitDecoratorMetadata':

true %| "compilerOptions" ¥4 ° AJG » Hifche "1ib": ["es2015",
"es5", "dom"] %| "compileroOptions"  ¥A5] AES201589 7% 8] o G 0 & A
THER e " /model.ts" F| "files" E - HRAVFET kLGIEE o I

£ tsconfig.json AALR4 T :

"compilerOptions": {
"noImplicitAny": ,
"NoEmitOnError": ,
"sourceMap": ,
"experimentalDecorators": ,
"emitDecoratorMetadata": ,
"target": "esb5",

"1lib": [
"es2015", "esb5", '"dom"

3

"files": [
"./app.ts",
"./model.ts",
"./main.ts",

1

"compileOnSave":

¥ Angular #2%] gulp #2& F
®JE o KAVEZAH K Angular STHAEA build 89 —3 5 8 H# k% o KRNEFZRIe

1. EXHBE X -



2. Wa—A 1lib EFkMmELHE wwwroot ©
3. &£ default E% LEifihe 1lib 1EEKRHP o

F3#56 gulpfile.js HATH T :

/// < 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"']

7

gulp.task('lib', function () {
gulp.src(paths.libs).pipe(gulp.dest( 'wwwroot/scripts/1lib'))
3);

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

1);

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

1)
a 1 i

LIk o BRAG T sbgulpfiles » ##44& Task Runner Explorer 464 %] 1ib f£% o

il TypeScript 5 — /- ¥ 47 Angular /2 ]



"h ¥ app.ts PR

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;

#A& £ scripts F#che TypeScript X# model.ts :

export class MyModel {

compiler = "TypeScript";

/£ scripts FTi#Ae main.ts

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

w5 ¥ index.html PUmR :



<!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 E— o]

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



ASP.NET 4

%X TypeScript

4o RARAE F 69 Visual Studio M A E R X #F TypeScript » 1R T ¥A% ¥ Visual Studio
2015 & # Visual Studio 2013 » & A~Heig k535 & 1% A 8 5E Visual Studio 2015 °

# 1 R H

1. #%&4% File

2. #%# New Project

3. #%# Visual C#

4. #%#% ASP.NET Web Application

MNew Project ? *
b Recent NET Framework 452~ Sort by: Default = Search Installed Templates (Ctrl+E) P~
4 |nstalled c# - T '
K] Blank App (Universal Windows) Visual C2 Type: Visual C#
-
4 Templates A project template for creating ASP.NET
c# T
4 Visual C2 - Blank App (U | Wind 8.1 Visual C2# applications. You can create ASP.MET Web
+ Wind k] anicApp (nnessaliWindows 5:1) sua Forms, MVC, or Web AP| applications and
i c# add many other features in ASP.NET.
Web | | Windows Forms Application Visual C# L .
b Office/SharePoint @ Application Insights
Android r':“ WPF Application Visual C# [[] Add Application Insights to project
Apple Watch o Optimize performance and monitor
Cloud 1 Console Application Visual C# iagein yourIve sppiicanon.
Cross-Platf
ross. .a. AL cx F\] nathansa@microsoft.com (Micr... ™
Extensibility = Hub App (Universal Windows 8.1) Visual C# z -
Sl o Visual Studio - Data Catalog
r c# Send telemetry to:
fE;d g_] ASP.NET Web Application Visual C# J
iPhone
A . s : g
I;ghtS\fwtch F—.l Shared Project Visual C# Configure settings...
eporting
Silverlight RS : ) : ’ . z Hglp me understand Application Insights
Test ..‘fsi! Class Library (Portable for i0S, Android and Windows) Visual C# Privacy statement
Universal Ce
WCE & ! Class Library Visual C
b Diﬁ Class Lib Portabl Visual C#
b Visual Basic 5 ﬁx! ass Library (Portable) isual C3 e
b Online Click here te go online and find templates.
Name: WebApplication3
Location: cusersinathansa\documentsivisual studio 2015\Projects -
Solution: Create new solution -
Solution name: WebApplication3 Create directory for solution
[[] Add to TFVC source control
oK | | 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

Mew ASP.MET Project - WebApplication3

Select a template:

ASENET 4.5.2 Templates
et pt rat 4
el e o =)
Empty Web Forms MVC Web API Single Page
Application

o

Azure APl App  Azure Mobile

(Preview) Service
ASFE.NET 5 Templates
5
£l

Get ASP.MET 5 RC

Add folders and core references fon

[] Web Forms [/ MVC [ ] Web AP

[] Add unit tests

Test project name: | WebApplication5.Tests

| A project template for creating ASP.NET MVC

applications, ASP.NET MVC allows you to build
applications using the Model-View-Controller
architecture, ASP.MET MVC includes many features that
enable fast, test-driven development for creating
applications that use the latest standards,

Learn more

Change Authentication

Authentication: Individual User Accounts
= Microsoft Azure
@ [7] Hostin the cloud

Web App &

OK | | Cancel

ZAT S A F AR REE TR o

#~/e TypeScript

T —F &A1 TypeScript #xhe—A~T# & o



TypeScript Handbook ( % sUh& )

Solution Explorer -1 x
Application3\Project_Readme.html = (< - | fcR A v - | & =
Search Solution Explorer (Ctrl+;) P~
fal Sclution "WebApplication5' (1 project)
= - Applicationd
c e Build operties
-a t I O n Rebuild ferences
g Clean pp_Data
View » ppStart
ontent
Sl k ontrollers
Convert » ints
@ Publish... odels
Configure Azure AD Authentication... Fripts
*2 Add Application Insights Telemetry... i
v pplication Insights Telemetry conico
DEPLOY GE Scope to This obal.asax
New Solution Explorer View ackages.config
: ject_Readme.html
C Ensure your app is ready for Gd &5 Show on Code Map e e
artup.cs
Area... Add k eb.config
| *CI Mo emes Cirls Shift+ A m Manage MuGet Packages...
7 Edsting ltem... Shift+AltsA | %} Setas StartUp Project
olded Item... Debug D
i Initialize Interactive with Project
"NET Folder > Source Control 3
Azure AP| App SDK... 3 an Ctrl+X
Azure APl App Client... Pacte Ctrl+V
; MNew Azure Weblob Project X Remove Del
Existing Project as Azure WebJob Rename
Reference... Unload Project
Service Reference... ¢ Open Folder in File Explorer
*; .
S Connected Service.. 2 Properties Alt+Enter
Analyzer...
TypeScript File
TypeScript JSX File
HTML Page
JavaSeript File
Style Sheet
Web Form
+‘k Class...

¥ £ LA src e

ASP.NET 4 25



Solution Explorer * 0 X
@ o-- CF@m| F =]
Search Solution Explorer (Ctrl+;) P~

fa] Solution 'WebApplication5' (1 project)
4 I] WebApplication5
- Properties
[ =B References
App_Data
App_Start
Content
Controllers
fonts
Models
Scripts

A

P Views
favicon.ico
b &1 Global.asax
v packages.config
11 Project_Readme.htrnl
B Startup.cs
b ¢ Web.config

#xJm TypeScript X2

£ src LA&EHH#%F New ltem o %% #54%F TypeScript File 73§ sk T4 2
app.ts °



Add Mew 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

Sitverlight

S0L Server

Workflow

PowerShell

P Online

Name: app.ts

Sort by: Default L=
HTML Page 0
JavaScript File m
Style Sheet o)
Web Form
Web Form with Master Page
MVC 5 View Page (Razor) PA|
MVC 5 View Page with Layout (Razor) o
‘Web API Controller Class (v2.1) i
SignalR Hub Class (w2} B
SignalR Persistent Connection Class... o
ASP.MET Handler B
ASP.MET Module )
Browser File ch
CoffeeScript File (o3
Dynamic Data Field |
Generic Handler
JSON File
4

Search Installed Templates (Ctrl+E)

JSOM 5chema File Type: Visual C#

15X 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 Cenfiguration 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 (Mested)

Click here to go online and find templates.

?

x
o~

Cancel

I e 7 A5 AX A

KA TRBE AN app.ts

XH o

function sayHello() {

const compiler =

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

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

1

1

MR E

% &7 B it i%3F New Item © 3% #£3%F TypeScript Configuration File 74 U4
898N SL F A4 tsconfig.json °



Add Mew Item - WebApplication3

4 Installed Sort by: Default B
4 Visual C HTML Page LT JSOMN Schema File
for JavaScript Fil LT JSKFil
Data avabeript File 8L ile
General Style Sheet Il@ LESS Style Sheet
< e ‘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) S OWIN Startup class
Razor
Scripts MVC 5 View Page with Layout (Razor) SCSS Style Sheet (SASS)
SignalR Web API Controller Class (v2.1) L Site Map
A SignalR Hub CI 2! B TypeScript Fil
Web Forms ignalR Hub Class (v2) ypeScript File
Windows Forms SignalR Persistent Connection Class... TypeScript JSON Configuration File
W ASP.NET Handler B TypeScript JSX File
b Cross-Platform
Reporting ASP.NET Module #  WCF Data Service 5.6.4
Sitverlight Browser File @  WCF Senvice
S0L Server
Workflow CoffeeScript File G  WCF Service (Ajax-enabled)
PowerShell Dynamic Data Field ¢ Web Configuration File
b Online Generic Handler Web Forms Master Page
JS0M File Web Forms Master Page (Mested)
4
Click here to go online and find templates.
Name: tsconfig.json

?
Search Installed Templates (Ctrl+E)

Type: Visual C#

X

R~

JSOM configuration file for the TypeScript

compiler

Add ||

Cancel

T BKINE) tsconfig.json A BEH A4 TH = :

"compilerOptions": {
"noImplicitAny": tr
"NnoEmitOnError": tr
"sourceMap": true,
"target": "esbh",

"outDir":
1y
"files": [

"./src/app.ts",
1,

"compileOnSave":

true

ue,

ue,

"./Scripts/App"

HAARARINGZEELRS s (LEFEUTRARZ A

1. X E
2. HHEZXE
3. 2XFHT

"outDir":

"files"

1 R A ARYE

"noImplicitAny": true -°

"./Scripts/App" °

"excludes" I o

N




4. °% & "compileOnSave": true °

ZIRGHARAGE > X E "noImplicitAny" ‘M AMFEE — X TUHERME TS
HEAEATH LA o % E "compileOnSave" &I 7T XAFRAR /£ 12 fTwebFL 5 AT
A miERGTEBHNR - F %13 8154 L the tsconfig.json documentation e

L AL B P R R B A

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

Solution Explorer

Qlo-secams=R
Search Solution Explorer (Ctrl+;)

fa] Solution 'WebApplication5' (1 project)
4 @] WebApplication5
b Properties
[ =B References
App_Data
App_Start
Content
Controllers
fonts
Maodels

Scripts

src
TS appts
Views
Account
Home
(2 About.cshtml
(@ Contact.cshtml
(& Index.cshtml
Manage
Shared
[@ _ViewStart.cshtml
v1 Web.config
favicon.ico
b 41 Global.asax
v packages.config
11 Project_Readme.htrnl
B Startup.cs
b ¢ Web.config

-

2. B ERELT



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>

(| - o]

Ul REY

1. EBATHE o
2. B AMEPAENN » B ZER —ANEE

[ Home Page - My ASPNI <+

e — O | localhost

Application name

Hello from TypeScript and ASP_NET!
Compiler: |TypeScript
memwumWASRNEﬂ *

R

# Edge #| ¥ %, ¥ F12 424 4% Debugger 1= £ 7 ©

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

£ return 7"‘1]3" EiIr—AWi R e

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

PN~
cvcv

i
=



> Ge B 2, < O sl
0~ | Index

MNetwork | " )

appis X

Performance

Memory

Emulation

Experiments

Find (Ctrl+F)

by ) Watches
Type to filter E 1 function sayﬂe}lu() { ] o Wy =
2 const compiler = {document.getElementById("compiler™) as HTMLInputElement).valug; S ¥

b £ Local Storage 3 const framework — (document.getELementById("Framework®) as HTMLInputElement).valug - 0225 o
b £ Session Storage B 4 return “Hello from ${compiler} and ${framework}! ; > @ this [object Window]
b @ Cookies 5 3 = > @ arguments [object (Arguments)]
4 1 |ocalhost:36285 @ compiler "TypeScriptddddddddd...

b 1 Content @ framework "ASP.NET"

b 1 Home b [Globals]

b I Scripts b @ documentgetElem...  [object HTMLInputElem...

4 I src Add watch

TSapp.ts
b M localhost: 14173
I 5 Dynamic scripts
Call stack Breakpoints
=
4 [Main Thread]
sayHello app.ts (4, 5)
ankeyup Index (45, 64)
v
£ >

B AMRE BsmiE 69 £ ASP.NET ¥ 1% Al TypeScriptty Ik A% 12 T o Tk » &415]
XAngular » 5 —/~ 8 £ 69Angularf? 57 7] o

#~%2 Angular 2

1 Fl NPM T 8T & 69 &

1. ® % Packagelnstaller o

2. il Packagelnstaller k%% Angular 2 * systemjs ## Typings °

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



https://github.com/madskristensen/PackageInstaller

“# Quick Install Package %

m npm  * angular2 - Latest version -

npm install angular? --save-dev

Tip: Type 'j:" to select J5PM from dropdown Install | | e
“# Quick Install Package %
m npm  * systern)s - Latest version -

npm install systemys --save-dev

Tip: Type '’ to select Bower from dropdown Install | | Cancel
“# Quick Install Package %
m npm *~ t}‘Pif'IgSl - Latest version -

npm install fypings --save-dev

p: Type )" to select J5PM from dropdown | Install | | Cancel

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

Angular 2 .4 es6-shim 2324t Promise % ¥, 12 TypeScript i & & & 85 £ A
X # o f& Packagelnstaller ¥, #4% Typing &4 npm £ - 35 4 X\ "es6-

- Latest version -

p: Type 'ty:' to select Typings from dropdown Install | | Cancel

¥ #1 tsconfig.json

M2 45T Angular 2 B IEARBA » &A132 F £ 2 A TypeScript F 52 oM 89 5 4%
B I FHH AN esb-shim 9 XA T o KRR ATF » Eih 55 ES6 & RFRA
FKINZEA 0 KATHT AR E T o Adw "experimentalDecorators": true,

"emitDecoratorMetadata": true #%*1%| "compilerOptions" ° H&4%



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

"G+ &ATE LR Angular STHAEA build 89— 9 8 413 & o ZAERME - £ &
B ##F 'Unload' » A X4 &7 B %4 'Edit csproj' © & TypeScript & &
PropertyGroup /& » #m—A4 ltemGroup #= Target & & *f 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="@(NodelLib)" DestinationFolder="$(MSBuildProjec

</Target>

A — 1

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

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

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 F A TypeScript X# model.ts :

export class MyModel {
compiler = "TypeScript";

2



Fie src PARIe main.ts

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

)& » % Views/Home/Index.cshtml & :

o{
ViewBag.Title = "Home Page";
¥
<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>

4 R— 2]

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



2R Rk BT 48 d 5 2R 2o AT 4% R Gulp# 2 TypeScript » Fo4e {7 £ Gulp & 18 2%+
mBrowserify » uglify & Watchify ¢ &% 6% T Babel 8 2y & » i@ 13 1% Kl Babelify o

X EARRAMR E A A 1E FINode jsFrnpm T o

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

mkdir proj
cd proj

KM A T @y LR ITA
proj/

= src/
- dist/

TypeScript L& £ src X% T » £ TypeScript4 i 3 %1% & 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

A RNTTE R npm install @4 kLK 8 o H &4 FRETypeScripth
Gulp °  (Z=RRELAE AUnixA % 1' ThE B4 A sudo 4 kB npm
install 4447 <)

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 — 1 3695 T
1L & A1B —4Hello World# /)7 » £ src B Z FelZ main.ts XH#:

function hello( ) {
.log( Hello from ${compiler} );

b
hello("TypeScript");

£ ITAGREB F proj THE— tsconfig.json X :

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

1,

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


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

## gulpfile.js X#F
A IRERBEXT » HE—A gulpfile.js H:

var gulp = ("gulp");
var ts = ("qulp-typescript");
var tsProject = ts.createProject("tsconfig.json");

gulp.task("default", function () {
return tsProject.src()
.pipe(tsProject())
.js.pipe(gulp.dest("dist"));
1)

~

MR Z AL F

gulp
node dist/main.js

#2515 B8 4% 4T P i “Hello from TypeScript!” °

] ARG E IS o B 3R

12 4% I Browserify a7 » £ XA E —T KRB RE H il — RN o XL
M RFEE AR F MBI o

#FHE—A src/greet.ts XH:

export function ( ) {
return “Hello from ${name}";

¥ 7 src/main.ts A% 0 A greet.ts F A sayHello



import { sayHello } from "./greet";

.log(sayHello("TypeScript"));

w5 % src/greet.ts ##e%| tsconfig.json

{

"files": [

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

1,

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

}

}

HRMAT gulp BB TR TR » £Node.js T # 47 MK :

gulp
node dist/main.js

E& 0 BPE &RAVIE A TES201569 42348 % » TypeScriptit & & 4 s Node.jstE A 89
CommonJS#Ek o KA1 X AMHAL L 4 — B 4% CommondSAL 3k » {22 4R T XAl
H 5P module I KA LTZXAMATA o

Browserify

M o k&M X AT dNode jsIRFEA R R K EIRRE - Hib » KRAVGRTA
BE 3 AR 48 5k, — A~ JavaScript T o AT ¥ - X E ZBrowserify 2 FH o £ 7R
& » € X #Node.js#9CommonJSHEk » X 4, E & TypeScriptZ ik £ Mg KA o 4,
#t A& W TypeScripti"Node.js#) X B~ F A TR T AL ER| R L B E o

w2 0 & & Browserify ¢ tsify#evinyl-source-stream © tsify =& Browserify 87 — 4~ 4&
# » st gulp-typescript—# » € 4845 17 17 TypeScript4 % % ° vinyl-source-stream
2 ¥ Browserify #9 #ir th SU#F3E Bo sgulp g 95 A2 AT 8948 X, » & ™1 Bvinyl


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

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

HE—NN @
£ src BETHE—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>

%2 main.ts LR EHIANT @ :
import { sayHello } from "./greet";
function showHello( ) {

const elt = .getElementById(divName);
elt.innerText = sayHello(name);

showHello("greeting", "TypeScript");

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



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"));
3);

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 #ATE » copy-html £ #& LAT o RAZEHE AT default £
% o AL M tsify &4 H Browserify * # & gulp-typescript ° Z1&49
& 0 A AR % AE R 69 % St % 8| TypeScriptais & o

A bundle & » &A11E M source (vinyl-source-stream®y %% ) et b LA
%A bundle.js °

MRS 8 0 24T gulp  RBAER K E ZATH dist/index.html ° MR %AE
£ 7@ k& | “Hello from TypeScript” °



Z % 0 &A1 A Broswerifyid € T debug: true ° X2k tsify AMEIHEAL
A, source maps ° source maps A F&RAER K E T AR K TypeScript/i
A > e A F G 89 JavaScript U LR R o R BAT A EIRE F AL main.ts
AT—AW R > AA source maps A& FRETLAF o BARKIH N @A - R 2AF BT &
4k 0 M AR AEDS TR X greet.ts ©

Watchify ° Babel#=Uglify

A R & 22 F BrowserifyAotsify @ 98 &£ —#2 T » &A1 7T 2442 F Browserify & £ 4 4
N — e dF o

o Watchify B #Gulp# RiFEITRA » SIREAE L A FHmiE o BRI S
AR AR B R B EIR T o

e BabelZ 4N t+4- R EH%HFSR » BFES2015% A ERR A 69 XA 3 35 R ES5F»
ES3 o T lifcm K £ B T L9 TypeScript B AT T X F o454 X o

o Uglify# 15 & 45 XAG » J5 46 % & Fagat i L TR EAT -
Watchify
#4128 Watchify » ik €2 & & # &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 E — TR -

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



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

(1) Fe(2) —Ae Eohk A &RA1# browserify M E default £% o KB4 K
AL F o B A WatchifyF=Gulp#R £ A € o (3)& T by » {282 FIRK k3
RAR -

WA BARIAT qulp ° BB FHHRFETRE o XAKXTE main.ts X
¥ showHello #REEHIRA o RE&F B ZXMFME

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 £ A T RA ARG » BT A &RATE 345 Z vinyl-bufferfe
gulp-sourcemaps k % #Fsourcemaps °

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

52 gulpfile X 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"));
3);

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"));
1)

% uglify RAMBAT A T— buffer ## sourcemaps #9718 F & f T 5%
sourcemaps T A TAE o X 21 1k &A1 A2 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

# %% % Babelify7nES20156) Babel il & 42 & o #=Uglify—# » Babelify# 2 % # X,
7 o 7 b &AL F Zvinyl-bufferfegulp-sourcemaps ° EKik 1 5L T Babelify R &4 32
FREEH js * .es ° .esb F7 .jsx BINHF BB FZRM ts ¥ EL
%] Babelifyit 7 °

npm install --save-dev babelify babel-preset-es2015 vinyl-buffer gt
| R— o]

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"));
3);

F A1 % %1% B TypeScript B 4= #ES2015 > Babel# /& 4 MTypeScript A s 49ES2015
KL P 4 RES5 » 2 tsconfig.json :



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

1,

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

2t F A — B 69K AG k1 Babel 89 ESS54T i 2 1% F= TypeScript 8 #r & 48 fiL



KAk b F 45 d 2% 05 AR e 4T 4 &-4% Al TypeScriptA=Knockout js ©

X ERAVBRZAR & 42 24 FlNode. jsFnpm

I IAL

B RMNFHRE—AB K G LA proj » BATRT IME AR Z R L
.r}’% o

mkdir proj
cd proj

BTk KM THRARARZINTA

proj/

= src/

— built/

TypeScript/f % 7% £ src B kT » % dTypeScript/mi# & %k o & R 69 T3
£ built BEZ -

TEeRE Xk

mkdir src
mkdir built

s LA
AN ZA A F B Anpm e o

npm init

RAEE —AFRFT o BT AT EINEER BT BRIAE o AR T A 8 3]
% 89 package.json XA EAFARZ &L E o


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

%R A AR
LA R TypeScript 24 R % £ o

npm install -g typescript

KA 32 5% BKnockoutt & B SUAF » B AL T 31X ANE 69 45 49 TypeScriptd® A o

npm install --save @types/knockout

R AE AT R #

A E EKnockout##RequiredS ° RequireJSAE—NE » € T WAk BN £ BT F
W Ho o AR IR o
A AT JLAR R B &

1. F 3T 8 HF 4P el -
2. Wi EBoweriX #8988 T H L ©1 -
3. HAARSEM% (CDN) kB L RmA A4 -

RAVERF—Fp ik s €4 R E—L  12EKnockoutty B 7 LA LA B3 A4 (1% il
CDN > & % 12 RequireJS—#f 89 XA B T A £ cdnjs £ & 3K o

Tk &A1 AR E FTAZE externals Bk o

mkdir externals
KRG T #HKnockoutde T #iRequireJSEI X ANE FE o I EHBERALT L o

A mTypeScriptfe & 4

T @ &A1 BB A 69 TypeScript LA ¥ 45 —2 - 846 8 T 5694 5b M 89 7% B L
# -


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

’j&'ﬂ]%i"@d}%"/l\ tsconfig.json i/ﬁ" ’ @“@Téﬁ)\i/ﬁlﬁqiﬁa%i%@iﬁ . jj—__I_
AR E XTI - LA tsconfig.json » AB4T

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

3

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

KX E5 AT typings/index.d.ts * EETypings#H KAT1EIZH o IANAIHLE
Mo 61,5 P A 2 3 69 AR B o

&= ﬁbzﬁ typings H & T# browser.d.ts XHRZF|IFF » AL E A RMNB L
2%, & EBATRA o J-/? FAAZHE > SRR ESONE > —RaL4E R
Igléfvﬁ)iZF WBE kUt RBIEFERRTEAFALEZXERN RSP XA I » BTVA
EAT1T A Z9% browser.d.ts ©

T AL LEEHE % %T tsconfig.json XHFEI1E &

B e X A3

T @ & 411% Al Knockout5 —# TypeScriptX o B £ src B FEZHE—
™~ hello.ts XHF 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 BETHAHEZ—A require-config.ts TH o

declare var : ;
.config({
paths: {
"knockout": "externals/knockout-3.4.0",
3
1)

LA LA 2% FRequireJSITR Z 3 AKnockout » 47 rb &A1& hello.ts EAH#ag—
oo RV PTA R @4 1% ERequireJSZ G fr GAEMABZATIIAE o AT
F 45 3038 R IX A LA fe ke Be B RequiredS » T A E A A% o

FEMZFEEZ—/AE Rk LT HelloviewModel ° 4 proj B F&R 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 £1415] ARequiredS © K& KA1 HLE require-
config.js EBAHINERIRH » XA RequireJSHAEsmE B L X EREN - &G
1% ] AV H BRI L AM require ©

S B A et — e

tsc



Ml > FARERGR K RATH 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 -



ARk BT 45 d § 23R 44T 4% TypeScriptf= Reacti® A webpack & 4 £ —AeiE
o

EAVBR & & 22 £ 4% FINode. jsFanpm o

AR B 4
IEEMNFHRE—ANABFE e B9 LA proj » 1ZZARTIABKBRIEFTIRERKE L F o

mkdir proj
cd proj

KN TEYEHELRMNYG A

proj/
I dist/
- src/
L— components/

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

TaReEAREY

mkdir src

cd src

mkdir components
cd ..

Webpack & # B &A1 4 & dist B % o

4510 T42

MNAERZA B FERnpmE 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 ARAR L E LR % E T Webpack °

npm install -g webpack

Webpacki& A~ T 2 =T vA G AR 69 BT A ARG Fo =T 36 4% 3035 4% 848 95 s — A 3 832

89 .js XA o

A & A A IeReactfReact-DOMAZ EA149 % B U4 2] package.json XA ZHK
A AR

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

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

FT ko RAVZ R L BFHR Hawesome-typescript-loaderfesource-map-loader ©

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

j E— o

X AR H 2 1E TypeScriptfrwebpack £ —#2 R 4F # T4F - awesome-typescript-
loader®T ¥A1kWebpack{% il TypeScriptfy iz £ & & X4+ tsconfig.json %iF
TypeScriptX#5 ° source-map-loaderft H TypeScriptr & 69 sourcemap L4 & & 7%
webpackfT it & m&% B T a9sourcemaps ° X kA AR 42 TR X 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 B &AL K TypeScript 4 — AN ZARB o KATZET LA npm 1link
typescript k%% TypeScript®] — N2 N » 123X FEF LA &%k o

A /mTypeScripthc & T4

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

EAE B E—/ tsconfig.json X CEE T WA LI R UARBHIFLIR -
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 LETEE % %T tsconfig.json XHFEGIHAA o

B e X A5

T @ 1% FlReacts — & TypeScript# o &% » £ src/components B & Te|HE—
N2 A 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— >

EBEAN| TR T LRSI R A) s RATT Ak C 8B — Bk 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 'undefined' type.
export class Hello extends React.Component<HelloProps, undefined> -
render () {
return <hi>Hello from {this.props.compiler} and {this.prop:

}
| S— >

HFTk & 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")

);

HAAIE Hello LA F A index.tsx ° E&F ° AFT "react" 3 "react-
dom" ° &AL index.tsx #9ABxIER42 - XARFE o do B R A
TypeScript R £ %X /£ node_modules X #k Z &K o


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

ENEFEFZ AT @RI T Hello AH o AR B F proj AlE—I4
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

J

FHEFZ— BENAI node_modules 5l A8 LA o Reactf#React-DOM#npm
BEOETREY s XM  BRTAET @ LI ANEN » RERMNA T Rz E
AT o TUAMBREENHENFLECA KT » 24 ICDNLES] A o Facebook
FZCNDLERET — A7 THReactli A » RTAERZREEF 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 = {

I¥

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: ["", ".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

// When importing a module whose path matches one of the folloy
// 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"

iy

React 5 webpack 60



RKET 2 externals FHEAPTHEA o 3‘*&1’1‘] 8 % e T A 9 ReactAl & | —
XL RA L hpiFet B LR N ELRBELEZARERTEE A -

HAEFAT » BNAFELAXNE R L7 AReactiE3h » B2 KI5 R EL AR L
AR o HILKRIFHREBELLATELELE—NERGLEHTEA > 1L

42 ¢ jQuery H _ o X MMp L ER"EE K > webpack & KA Lk AL F A
AP NE KA E - BiE&KA1691%E "react": "React" ° Webpack/ﬁ\ﬁ’ﬂ‘i&
KAt "react" 89 FAEEMHMRI React &AL EF hE o

R VAL LT AR E % 4o fT B E webpack °
oot —e
AT -

webpack

LR % B EZITH index.html *» TREZLETUAT | ATUEH T @ LR R
# “Hello from TypeScript and React!”


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

PP 4% 3] k 89 Angular 24E R & 1% F TypeScript#/ & 9 o F stAngularf= TypeScript—
A2 ] 3EF A £ 7 1% o AngularBl 4L £ 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 & A kit E545 4 » AR

‘o ‘e

¥ % 3] v, |


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

TypeScript ~ £ f &£ T A%+ o ©MJavaScriptd & £ %t X € # 7 89 JavaScript
%k o 4 JavaScriptfX 4% 3 R TypeScript & Z ok # R A& F o T kX R HAEAKHK

Uk 2 AR o f5FF46 5 B TypeScriptZ 7 » BATBLIR T 2T 2% 5 K54 28
N5 o
wE H %

4o RAR A2 5 $hJavaScript » R KA B B 4% 2 47 X ¥ JavaScript L » X &4
ZF src ° 1lib & dist B FE > €41 T LI BAMELT o

#dm 3k o AR 2 4R B 89 S JavaScript STHE B A TypeScriptfg fa A > AR 44 £ 54769 %
TypeScriptég 4 it o ZMJISEITSH /AR T » K25 BIA AL
TypeScript& & €41 o RELTAFE T4 E B % o

7T f6 3% & # 2t JavaScriptfi — & P 1R 4 2 > e &5t R Z EBabel H X BF o &
BAFALT »RR %8R T THE ZEH -

MAISE » RAVBZIR O 2 EXETRIXHGE 488 :

projectRoot

— src
| — filel.js
| L— file2.js

— built

L— tsconfig.json

o RARE src B RINEA tests XMk AL src TR —
A~ tsconfig.json L £ tests ZETUUH —A o

P B e B T

TypeScrlptﬁUﬂ tsconfig.json XHEE LA E > 5]4eff 48 6470 Lo it
ipdeie & o TR KA LA — AR 8 TR E A



"compilerOptions": {

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

3

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

1

X2 &A1 A TypeScriptit 8 T — X A &:

BT A TIRHE src BRTHOIH (@ include ) °

# % JavaScriptr A A (B allowds ) o

& RGP A AE built BT (i outbir ) o

¥ JavaScript XG4 25 ] fK R A tb42ECMAScript 5 (i target ) °

hwn =

A W RAFETHERA XFTE tsc » T XLE built B F T A A R T
o built TEXHEZE src THH4R o FAEARNG A Z 8 TypeScript
CHTULHET o

TR 5.

PAAR C 2T A F 3| TypeScript sk 694548 » BREH Bh RATILAZ B A TAL o 4o RAR
«*:T%f)’?ivs Code 2 Visual StudioiX 8 mi% % » RetaiiE AL a a2 X H G LT
o ARIE VABL B 4= T 69 3% 50 % H By & KBUG :

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

A~ case Z B B84 break 1&E4] °

TypeScriptif 48 & AR AT 1 5] 89 KA fedr 2 » AR T A &
& allowUnreachableCode # allowUnusedLabels &k ZH o

5 T B3 AT & g


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

R ESEPTEROAESA T o e AFANAI BRI m—LAE o HFHTH
094E B 77 kAT R 8 » RATS R TR Q0% TR0 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 3042 o 15 5 X B HAE o

Webpack

Webpack & s IE % i £ o RT A1 A awesome-typescript-loader ° €Z—4
TypeScripttym# % » 24 source-map-loader Z1RZARK o EAT :

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

I3 T @89 RS I Bk 89 webpack.config.js XA E :



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?$/, loader: "awesome-typescript-loader"
1,
preLoaders: [
// All output '.js' files will have any sourcemaps re-j
{ test: /\.js$/, loader: "source-map-loader" }
]
3
// Other options...
i
R — o]

#xFZ > awesome-typescript-loader oM AR ECLAFE s XHHmERSE
ZATIBAT o

X 5 5 —AMNTypeScriptt#yWebpackde # & ts-loader£ —# 69 o T A L T T fi# &
A XA B E A o

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

% % 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 » RS RMF T 1% A TypeScript L9 2% o H—F » 4§ .js X E
WA ts XM o WRREM TISX s MEWFLH . tsx X o

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

BRT o ARTHREALTHEREZHIL o 4o RARE X TypeScript?) 44 5 (K&
1T tsc --pretty ) ZATA TN » RTHRAFEIN A LT EA L EHER
% o AR Lde el & e Microsoft Word £ & 3] 89 4z @08 IR & — 4 - 125%
TypeScript?s & & % #4789 KA » 3h4F tWordiE A& A AR AT P AR 89 SUAS — 4% o

Yo R AR R RZ AT A KEAET > RTVAEEETAZHBE o R > RIAEELEH
1% 8 BF 1% > TypeScripti® &% % ¥ sJavaScript » & 7T vA4£ F] noEmitOnError i%
Moo WEAE L LKW TypeScriptE A —MEEK =B 2 F & » RT %
AR BRI E o

Lo RARTHRIAL I ZT 69 5 L= #0918 B » ke A el (&4 8 7 Ek
) otk s 4o RAR B TypeScript¥§ & A A A 48 & 69 & A B 2K )i b7

A any R > TIAEMSEA LA B A noImplicitAny o RTEEATAFRA
HEFH A2 RIKEREREIIE X -

= IR IR
HAVREIE » BFBAH - ERRBHAAHBREL - EROERMNBE—HE

FEATIF R Ao AL o 3 3 S AR 2 HOE 69BUG » 12 BY 501 &4 75 TypeScript
REMEGZH 2 -

WA R G A

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

declare function ( ) ;

P



declare function ( ): ;

TIF A 8 FoAF R X 1 R @ 2R TypeScriptéd § A8 ik o

H % 0 R %1% A TypeScriptty module Azit kB Al — A3k 24 o T A 8GR

H commonjs °® amd ° system ’and umd °

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

var foo = ("foo");

foo.doStuff();

X4 T @ 8 RequireJS/AMD XA :

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

1)

AR A 5T YA B AT & 89 TypeScript g :

import foo = ("foo");

foo.doStuff();

R B LA
S AR 46 4% 3% B TypeScript F A » 27T 48438 2] cannot find module

'foo'. AR o FIAABARA P AL RMARGRDE o FiZYLIEF
W% o 4 RTypeScriptik 2218 £ % A lodash & » ARMRA & XA

npm install -S @types/lodash



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

X E A node °

Z )G R ERTAZE AN lodash T @ FEESRGH#H A AL EE o

WA 3k 3

W kUE 0 AR S R AR B 3] exports 2 module.exports ©
TypeScript A H AR Al %69 5 BB & o tode » RE S BT @9 H%K

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

AHBREREETEIFHMNE o XA-AFILREX > XSGR T 4T 2 Bpif H a4

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

Z AR T AR EAE G

function () {

.exports = foo;

£ TypeScriptZ » R TXAE A export = FR#H% o



function () {

}

export = foo;

SR DAL L

AR ZNRERARN—NEAL S RIF ARG R - @F > LA —IBUG »
B X BELT » RTAEA—AME A arguments N EZGXRBM T ERLE LA

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

.log(x) 3}, [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 °

(X: 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[])



#EATH4 myCoolFunction H# AT ANEREL o H—N

% myCoolFunction HFAGHFHEK— MR (BXHEK—1 number %5k) Fn—
A number #4 o HARMZHFRT MR FHAE AR A A

(...nums ) kREATIBENEECHASLLMA number £A o

F 4R AN Tm B
B AT 4 A 4 KA £ I @ B 02— ad 2K 5 B i o1

var options = {};
options.color = "red";
options.volume = ;

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

%
let options = {

color: '"red",
volume:

i
fRIZETVAE L options MRS B AW TN EFEE L o

interface Options { color: ; volume: }

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

A MR options HEE AR any RA » EERF L FLEZRERS
i o

any ° Object °* # {}



T a4 X B4R object & {} éf’ti%f—/\fljmé%%ﬂ%iéwri’ A
A Object AFIAMGER o KM ARXMEALT any £ EEBZEAGEAL >
HERARRZEOGRERA -

tode s A —A Object R AT » R TaEHS LKL LIAMA toLowerCase() ©

AL ZeR A B VA A RA > {22 any thidk o B RAREAG RN AHF
AL OBAEATER o LR ARATAELBRAR > HiEE - w‘lﬂ CHBEEE o
184t 0 BARIER any B s MRa %k E K % & TypeScriptit Bt 8945 x4 & R1F R XL
o

Yo RIFE LR TAER object o {} R ZEHE {3 o BECINEAR—H {2
ABEAAE EXH {3 £—RRBGHILEZL object &L o

o R E i &

TypeScriptiz 4 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 &4 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 IRTUMELA noImplicitAny %R » ik TypeScriptir it &
B A XA LM T » FFEE — 4R o

F A8 null 5 undefined % %&

Kk > TypeScriptd® null #= undefined LB THEATER o XshAL4H 2 B4
A number XA EGMETVAA null #= undefined ° B 4 f&JavaScriptf=
TypeScriptZ > null # undefined 4% 4 % EHBUGH = 4 » BT LTypeScript &
%7 strictNullChecks b7k # Bh KA F 2 LAy SLEG 421K, o

% B M T strictNullChecks * null #» undefined #/F 7T E€flAT&EAME
A null #= undefined ° HAEATIETAEA4 null ° R VMERIBEASEA o b
Yo XAATAEA number 2 null  RFTAEAEEGEAA number | null o



B% A —MMETypeScriptih A T4 A null X undefined * 2R EFHE 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 @ RO RMALE B4 ) Ho B
Rl strictNullChecks °

this XA Z& X4 any

LR LI IER this REFEH > CLKIARMF any £H o tbde s BILZAH —
A point £ FEHEMNERIe— N REEA ) F %

class Point {
constuctor(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% - o R ANV ZMBFE T getDistance F F 447
3| —AM4%4% o SEH L > TypeScriptA noImplicitThis #%*f o Z®XET E »
TypeScript& = £ —AMNEix S & A A 2 XA (RAd XAHER) 49 this AL
REf o Mkt)FEAEHEORIFL EEAEET XA this 54k

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




TypeScript #73% A &

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 1.3
e TypeScript 1.1



TypeScript 2.2

object (&

TypeScriptZ A &~ AR LA G KA » B9 AR E number | string | boolean |
symbol | null | undefined # &% o — 43789 object XA EH o

1% ] object RA » T FIFHAE T EPL Object.create ZAEJAP| o fldw :

declare function ( ) ;

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

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

%4 new.target

new.target /L& AES20155] AN69#71E% o Hi8 I new #1& KA Z 54
B > new.target B9MAWRE A A AT o B L 69 & KI5 R o R —
MR AR new WML BFEMAR » A2 new.target SIMEM L E
A undefined °

BEROMEREZT TR
& Object.setPrototypeOf 2 _ proto__ B »* new.target KR EAH T o
fENodeJS V4R & R AT YK Error RzhAZXAF LA LA -

=1



class CustomError extends Error {
constructor(message?: string) {
super (message); // 'Error' breaks prototype chain here
Object.setPrototypeOf(this, new.target.prototype); // restc

}
Kl 1 »l
4 RJSHKAD :

var CustomError = (function (_super) {
__extends(CustomError, _super);
function CustomError() {
var _newTarget = this.constructor;

var _this = _super.apply(this, arguments); // 'Error' breaks |
_this.__proto__ = _newTarget.prototype; // restore prototype cl
return _this;
}
return CustomError,
})(Error);
R — o]

new.targetdLi& Bl T % 5 7T #yig 69 R %k - )4

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

BEA

function f() {

var _newTarget = this && this instanceof f ? this.constructor : \
if (_newTarget) { /* called via 'new' */ }




FIFAE R K NGBEHRTS null /
undefined

TypeScript 2.27%# T xRk X F T ZRFLGEE o BRKHL > ZEIEBIR A

4% .

o WwR + BHEFEAT—NRERET E0 > FHAMNRELZAT
& any R string XA o

o W - s x5 kx5 /5 0 s < 0 >> 0 >>> &, | X oA EBH
AT — M RAF R AT 28 o

e R < v > 0 <= v >= K in EBEFGEM-MRERETEY -

o %} instanceof BH A ERELZLTEY -

o WR—TLIEHMF + » - 0 ~ 0+ HA -- HBRFIETEY o

4o RIBAF S LA Z null & undefined A €4 null &K undefined #9E &
KA > MAREZRAMA T ZHY o2& 644 null X undefined WIS LM A &
M A --strictNullChecks X » BAFARAAEHEK

T null # undefined ZHHAEAF ERF L o

Y SIESEL LY Y

AAFRERINZLHORATURA [ TR ERAHFRA . F55H o
M TypeScript 2.27F % M A+ 77 XAR A AL A o

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

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

BREATEAEXFHSRINELOERY c AXAER EEA . F5 5 R KH
B PEAT) R & — A48 % o



X #H £JISXTEchildren L1& A & & iz B 4F
5%

TypeScript 2.23% /w T 2t £ JSX5T % children LA& Al 4 & B A7 69 X ¥ - & 55144

#facebook/jsx#57 °
aedl

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} />

{ S— >

# 8y jsx: react-native

React-nativety 2 & @ I % AT A AT B A jsb B % » B % L 68 JSXiE ik ©
#E) --jsx hiIFHFME react-native &M E X F RFISXBE 2L
—A s ¥ REL -


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

TypeScript 2.1

keyof #=& LA

fe JavaScript ¥ & 12 AR AE 4 B APIE A8 S £ 6 {22 3] B AT A L IERA KK
FEAREAPIF I KA X A o

MANRIEB LR keyof * KR EW keyof T FANEARE 7 9EMS
o keyof T 89RMAINAZL 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

J —] 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®mEstring

K E— o

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€ kgt XA > partialPerson ¥ VA B s E Person EA LT H :

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

type PartialPerson = Partial<Person>;

B AN RAIMEANFOETEUNGESTAERN  FAFLZ R T —AEME -
CABEPython T 897 73 5 X s AR AT AT FAHO ALK > mALELXEF#
A A BN o

M Partial b B R TUAERTH S A ALk ¢

// BRFEAEAR > A2HEANBMEZ R R o
type Readonly<T> = {

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

// AAR 6B L AR 0 /24452 — Promise ° @ 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 ° #wa[ATiL » ZIEFAH MM o T ERA A1k
h— 3 H 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 EKNESEIREE P o

Mz atemirteE A2 LA ¢ Record #2 Pick °

// AT B — 2 & 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,

| S— >

S

s o ) So K gk
st Y R 18 FArFerestis HAT
TypeScript 2.14 & TES20174 J& 12 F 4 Fvrestiz f 41 89 L4 o

KT HAY o AN ZTUAFTRGRRFEN ¢

let copy = { ...original };

RAf » BT AESF AT R o EUTHBIF > S4B LA %
B foo ® bar #= baz &M% o

let merged = { ...foo, ...bar, ...baz };
ETAE 5 ILH Bt I N i Btk

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

16 XA RAF R AR KA ERGZF o AR B > 5 @ RIHE
SR &A@ 8 Bt o

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

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

AR A7 & £

%4 M £ TypeScript 21X AT &2 L 4F T 2 12£ R 48R F HES6RAES2015 ©
TypeScript 2.11% L % 45 M T A ZESIAESSE AT EAE A » & Fok A £ &4k A4
LI 0 AT AR R E o

E AL RN F BARKAN 62T 244 B 99ECMASCript i &

" Promise ° X TALF ZRKI Promise HIpolyfill » A 1K B AT 8GR A ©
KMNZEFLALRE 1ib RHEFESH O 1

4= "dom", "es2015" 2 "dom", "es2015.promise", "es5" k# Rk TypeScript
#2i8 Promise T A ©

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("wWorld!");
}

dramaticwWelcome();

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

XA E ( tslib )

TypeScriptiE A T — & 448 R EL » w2 K _extends ~JSXF 89 & FEFH
F __assign oA % &K _ 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 AP iX e 4h B EAF 4 £ A8k — R MR B R A F » F H%BFESR
REFERIANEN

Bk ®E tslib



npm install tslib

KRG 2 A& A --importHelpers % iEAR69 A ¢

tsc --module commonjs --importHelpers a.ts

AT @egin » £RE .js LHH &L tslib 89 F AL _ assign 4B
5 B AR 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% > F LA P
4% Mok R A IR o

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

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

stT %A B ALAGEIRG G £ AT --noImplicitAny %iE 4 #E 1535
ARIC A IR o

import { x } from "asdf";



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

TypeScript 2.1 X # = #7169 ¥R AL --target ES2016 , --target
ES2017 ## --target ESNext ©

1% Mtarget --target ES2016 448 T%iF & T ERFES201645 A 69451+ - 1t
do xx BAEAF o

Fl# » --target ES2017 15T %1% E & RIFES20174 A 69451+

1% async/await °

--target ESNext M|}/ sx#f89ESIT L4F 1 I F.

At any EAIEBT

VAR] » 4o RTypeScript R &2 T 26 LA » Bk any £H o

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

1% F TypeScript 2.1 » TypeScript ~ £ XX &4 any £ » &AL THE @ RA
RAEBTEAM o

R EXET --noImplicitAny % FHEKE » F &8 HkR -

el


https://github.com/tc39/proposals

TypeScript Handbook ( ¥ sUh& )

let x;

[/ ARAB R VAL X BRABAEAT IR F B 0 L4 A o

= () => 42;
// FERMAEE > TypeScript 2.1 F@E'x'89XAE" () => number'
let y = x();

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

J40 mmee

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

// TypeScript R AHFMR% " x " MALAR & Lo 1EAT4E o
x = "Hello world!";

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

BA X EMAFBAEEN [ QT EWAAE—AENE any[]
HIE T @ik LEE x.push(value) ~ x.unshift(value) =X x[n]
APt ERTH AT A ZHRA -

TypeScript 2.1

o

=
XE °

iR 2
TE

value

=
h

88



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%

RAME—MEKGIFL A > B4R --noImplicitAny EATHE » R F Bl4c 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' AV REHATH » BRXEA "any[]' £ o

X.push(5);
function g() {
X; /) #% D EE X BRXAA any [] TEH
¥
b
Kl I 0

£ 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 W4 k44 o

T RAEfRE const T ER 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 X false WIF@mE XA

& boolean * TAKERFTEEY 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 XA
W o2 Y const BT EALATEEEYEZMI » var TERMFET R

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 A % R A9 R S AEAE 4 "this'

FEES2015%F » M B MR EE (TR E) BRI this #MEH B
A super() MEATIEMA A o Hb » AL B[ REMBALLN super() #9E A}

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

T4

class Base {
X: ;
constructor() {
// RE—/ Y this” Z Mg 3t %
return {
x: 1,

};

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

RXAY%ARANE L% Error * Array ° Map FH94T4 LA T AR T o

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

B g% K

WE—AEBH S AN EIRA s thde ES5 F7 ES2015 ° XA A~
& Ccommonjs #» System ° RAJUNEE %A X AMRAZIRKRT » FHLEF

% A~ tsconfig.json XAHFZRRIME] o
TypeScript 2.1 X # 1%/ extends k% RKEFE » LF :

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

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

extends #91E & 82 %K EH L€ tsconfig.json BAZGFHFH o

o BAMBAAIMTHRE  REMBAREELHETE

o W RBRNPIL » RATIRE X o

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

o L E A KB 69 P A A8 2 342 6 AR 2F T a1 kR 69 B B SUAF Sk ARAT o

18]

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

3

"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 AFRZREAE : 1.EZBEXT BTGP H R - 2 55
— AR ESrd "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 £

TypeScriptfL £ A M 4269 £ A NullA=Undefined, © 17146944 % 51
A& null # undefined ° ARATIX A& T AL 00 5 Moo & X s KAV 44 » {2 Z 3,
£ null # undefined &AM XA XML ELKXTH T A A XA L ARAER -

AR R A A R A null #2 undefined MALL—17 o LT
Lt s null # undefined =H—ANEAA A > FERGEAABER N (A
R REA M B 454%) o

--strictNullChecks

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

EFEE/RERXTF » null # undefined & TRAB& THATEA 694 » AET
i RS any XA GME (A —AMIS 0 undefined . AERAA

2 void ) At REAFARLRAREREXT T #7 T | undefined kA &
AR & (BAA undefined #INAAMEST T 89T LA ) s 2 AR EBLER
ATEMNAFRREG » FHAR T | undefined A # A undefined #E* T #= T
| null &9 % & Rl #4=3b o

15



TypeScript Handbook ( % sUh& )

// A& --strictNullChecks# ki 7% 1F 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; // #i%

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 &

EFERERT » hiFEEZLRES undefined R MBI T E AN A
5L SR IR AR o

oyt

TypeScript 2.0 96



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

let vy: | ;

let z: | ;

X; [/ % 4B AT R RAA

y; /7 A% o AR R AR BAAL

z; // E#H
y = ;

x; // B
y; // E#

it BRI ETRAAO KB IR ET S

AR AL o £ AR LE /G @ e

Tk A A B LS A Fie undefined B Mf189 KA P » Bpid fbq] 69 XA 2R
BlAA TS 8,4 undefined © #l4e » ToAANXA L L 44 :

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

d

4

// x#EZ number
// X8R Z number

— 1

JEnull#f= 3kundefined % & &3

o Rt R B HFAEA 24 null 2 undefined
Ty K o A AF 2t 3EnullF= JEundefined

KT A RIFIR o B> s AR AT
O

=

s AR 4

2l

275 1°] B P SR R % B



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

declare function f( ): string;
let x: | | ;
if (x) {
f(x); // E£# > XEHxEA Znumber
3
else {
f(x); // #ix > ZEHxEAE Znumber ?
3
let a = x != ? f(x) : ""; // atgEA Zstring
let b = x && f(x); // b®yEA%E string | © | null | undefined
JEnullfe 3kundefined R AR T AL Al == ~ 1= ~ === &K 1== BEHF
7 null 2K undefined #4TIH4% » 4= x 1= null X x === undefined ° *#&

RKETEEA éﬁgfuh«fiﬁ}%i&)iﬂkTJavaScrlptﬁ%{%x (tbdo » XFFTZEHFRERA
18 T AR 38 2 69 & nullif £undefined » A =ZF T 52 L5 RS EIE T HIR—A
1) o

kAR F 89 88 AR

EURP AR IFARHR L ERLRGEE - AELBVRY IHLEH T IR
BB ARG I — A B G A7 PR TR R B R G AR o

el

interface Options {
location?: {

X?: ;
y?: ;
3
}
function foo( ) {

if (options && options.location && options.location.x) {
const x = options.location.x; // x# %% Znumber



BLARB E BRI F R P2 LG RBRY K%k » £A typeof ## instanceof %
YR —A T4E » F EF&HM --strictNullChecks %iF5 4L -

2t &G AR IAT R AR G 2 B A —3 0 RAAAR & F B E AR B3 o Hldw >
i ox.y.z #HATERERPESL x > x.y K x.y.z B> 2FH x.y.z £
BRI 5L o

&R AR

B XABEFAFELSZOEYEEL null /& undefined > EAER* A3k
null#= JFundefined £ A #9 £ R 44 -

// 1& R --strictNullChecks# %k 4T% &
function sum( ) {
return a + b; // HEHERMEEL Znumber

8&& BAEFAA null /3R undefined B &HF U BAFT Z R A PRI T a7 £
AT FRA > || BERNEDBRS R GREF LR F
¥ 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 XA EFR &Y K&Z| any XA 4 o

let z = v /7 z89EA EZnull



EFEREBEERXNT > TV &k 238 2z 9EAEEZ 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 XA 8 - Bkm 3 » B8 H x1 ZA—1MTRE
%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 REZAFAEALERNT > null # undefined £ 483K
BREXWI M (AACMNARLCHA LB TFEA) » 1 FEH T A& XBM
AR AL AL R ZAAEVER - Bt > # 9 STHHE A nullf=undefined # & £ A
FHE > EFAERBEXFTIHARZT UGG REALA G o

B EER R s A E e &4 X E R % AF NPT A AR ZnullF=undefined # 2 %

A o

ATIERRGER PN



TypeScript 2.0 T *t B3 T EFe S 5891 FUA R B M o AT » st R AR
EUHSMART if B84 2 FHEAEX > FHALTE #%)Mfi%ﬁ#“%’l“ LM 8%
"7 » Bl4e return #2 break &4 ° ’@UﬂTypeScrlptZ 0 RARER LB 40
RIRXATH TR B AR » AT & 6945 B 2f 5 Hf]ﬁﬂké\%ﬂﬁﬁ%o TE XS5
FARTROGAKRERY (BILBAGER) o

1)
function foo( ) {
if (typeof x === "string") {
X; // '<EXHJ*%VEStFlng
X =1
X; // ZXEx#) XA Znumber
}
X; // ZTEx#EA Znumber | boolean
}
function bar( ) {
if (typeof x === "number") {
return;
}

X; // ZTExHEA Zstring

'14779?131 --strictNullChecks WX T LA ETE  AATELA

function test( ) {
if (x === ) {
return;

}

X; // ERIFGRRIFESF o xE R Estring

» /£ --strictNullChecks X P » A TIHEF A 45 > s XA K AT
7‘7 undefined /&3¢ T &4 W4 WAL 6 947 o



function mumble( ) {
let x: /)RR R AHF Aundefined
X; // %% > xs2undefined
if (check) {
X = 1;
X; // EFH

4

X; // %% x7TaE<undefi
X
X

s //

L i

TypeScript 2.0 Tiz12 (XEH) HKEEH - Bkm 3T » TSRIFENA LFE
ARy > ATHRBHGEE RS IKRESEAGTEE » FE switch &E64 XL 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 & ¥ » st £ A H—case FAH L% |

// RIEF HBIEE 0 T F 6 HEC B RAE R KRBT E ST A F]
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 testi(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 BMNBAMAIBFFAEFREARDGH 5 B o BT F LG st A R
fafedkFFmE R Lo

never X #H



TypeScript 2.05I A T —4A# /R4 £ A never ° never XM X FME XA T H
Mo ARMmE > never ZATREHIFLNREEA > 2T F o XERP FAKT
Atruedy £ o

never XA EA VAT AHAE ¢

o never AFTHEAGTRAFBLTUMMELAT A LA -

o ZAEXAZE never BIFEA RAMIMAL never ( never XHKRFILI) o

o R KX RNRAT KR AA B LXA M » R KELAHA return &4
R HAH never KA ERHK X return &4 » F B4R RFCGE R T HATH &
B8 (Bl T IERASHT R TE) > DIEB RGBT LAY E never o

o A MAH never RE KA KEKT » FTH return &4 (R A 691F)

LA never RANEGERIK Xt H KL B LR AR TIMATEY o

B4 never RHE—ANRBGTEA » TACELERS RV PHAL » SFELER

FPARBREECRAPRE » RAEB R LAY never £A o

— 3R = never HIL T :

// FRFBREInever skl £ kAT B 45 &
function error( ): never {
throw new (message);

// #WEE LA Enever
function fail() {
return error("Something failed");

// FRFBREInever skl £ kAT B 45 &
function infiniteLoop(): never {
while ( ) {

}

— % Z 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"] ’

AR E 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 5 AL T vAME Al readonly f54R 45 & A Rikhg o

R BT AL Fa L Bl — MR R P HRAE » 222 L CH LT 2 R
By PR B KA A R ALY o

o BWFE AR get FFREMEAEAIEN set 15 BB AR o
FEREEF > B R AA R 5B o

AR ERF > FH8 const TERMAA RRBME -

o /& import & 4] P F B ag ARG A Rk e o

M T ES201540 % & 1A § A7 9 89 ZARBAA R58) (Bl > & foo %

1€ import * as foo from "foo" ZBAEf » foo.x ARIWLHY) o

)

interface Point {

readonly x: ;

readonly y: ;
}
var pl: Point = { X ;Y ¥
pl.x = 5; // %% pl.xe R 36

var p2 = { x: 1, y: };

var p3: Point // EFH > p28g RiEH 4

p3.x = 5; // %1% p3.x&EREH

p2.x = 5; // EFH A2 REAHLAER > BT Tp3.x

]
©
N

class Foo {
readonly a = 1;
readonly b: ;
constructor() {
this.b = "hello"; // ZMEJIXRFTAFRA



let a: < >=1[0, 1, 2, 3, 4];

let b: ReadonlyArray< > = a;

b[5] = 5; // R LEARZEY

b.push(5); // %% 0 RApushz ik (B AR &5 kdka)
b.length = 3; // 41X > length& R

a=b; // &A% 0 B VAS BB gy ik

BEHEFET this £H

BIRE Lo > A RJPFAZELTILER this GRA T o

P this 89FKINER T any o ATypeScript 2.0 4 » 1R T AR HE— B 24
#) this 54 e this 2HAM L > €T HELHI| R FH—1L

function f(this ) {
// AR this XAk E) [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 b AR R 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 F3F UM B it

A AAT ke || A SO B AT — LR R A AR — o

KA SAF B B AT 69 LR 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  MARERFAY L4 (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 a s
* o

4R "files" #» "include" AW LT » LIFER K ALLSI RN T M
E o4 ourDir miFLNIS T H B F AL ZMBERS 0 BP4E "exclude" BMELR
T AL M S > 2% files BH T LHTREHEL o



"exclude" B&MAEE T L2t "include" BMEIE A9 LT IE - 1272
2t "files" T LM EAIEITER o XA AMAIE T » "exclude" &M

A& HEMR node_modules ~ bower_components #¢ jspm_packages B % °

B3R R AT IS he : BaseUrl ~ %4284t ~ rootDirs#=
1B ¥2

TypeScript 2,042 # T — & 5| 31 91 40 4 S A7 JB 1 257 3% B 0 2 T VA 455 25 7 4%
ety 75 9 o

B BN A DAL AT SRS o

Base URL

%R T AMDAE S e 25, 55 7F AR S £ SE 4T B30 B 5] £ LA R 9 AR P AL
J baseUrl A& —# % H8#0E o BT A JE48 2 & FREG B3R F AHIK A &40 2t
T baseurl %9 °

18]

{
"compilerOptions": {
"baseUrl": "./modules"

¥
b

A F A moduleA ¥4 & ./modules/moduleA &K o

import A from "moduleA";

¥ 1% B 4f

A %A B35 ThaseUrl ¥ o Ho#R 35 1% F bk 4t Be B & 12470 X w43 L 3k 2 AR
Fo ST 0 1 S M RequireJs L% A= SystemJS L A% o

TypeScript% i % X 4F tsconfig X F1EH "paths" B ltEBR4teg 5 8l o


http://www.tslang.cn/docs/handbook/module-resolution.html
http://requirejs.org/docs/api.html#config-paths
https://github.com/systemjs/systemjs/blob/master/docs/overview.md#map-config

T4

Bldo » B "jquery" HEHIEIE AT AkEE H

A "node_modules/jquery/dist/jquery.slim.min.js" e

{
"compilerOptions": {
"baseUrl": "./node_modules",
"paths": {
"jquery": ["jquery/dist/jquery.slim.min"]
}
}
}

M "paths" MAFER KBRS » A5 5 RGRGELE - FR-IPARA—NH
7 REIR AT R B > g RRIRARAE B — AN 09 B AL E o

rootDirs #7 )% L B %

1 Bl rootDirs * MRT AL B FRORE FALSRXLEINE K - ALBFESL
R EH FP BT GRS GHAESHB —ABZP—4F -

15

%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 £247 s MANZ CHERFCHERN—B P » HibE %
1 R Aa st G # "./template" F A o

"rootDir" & 69 —HAR B F 6 R B 2k BT S o FbE RA189H]
¥ tsconfig.json X HFmi&EMT :

{
"compilerOptions": {
"rootDirs": [
"src/views",
"generated/templates/views"
]
}
3
3B SR AR SR ARAT

--traceResolution AT —M 7128 7 ik » AT MRk hefT 1K SR 1% 55 FEAT 89 ©

tsc --traceResolution

B ISR AR IR 7 B

% R4k ] — AR 4o RTABEIER B 5 —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 AR 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) SAZA KRB FRAERE S o
ZAT 0 LI A B TR SL—AIIIRAE R E B o

TypeScript 2.0 X #H A& A A ERFF T ( * ) EXL—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!*" B9EKETET 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
SPERABE R B — R TARE HIERA any o

oyt

declare module "myLibrary/*";

FiAALT myLibrary B ZX TR EGFAMBRIFSIAAL 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 L TG 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 » T BMFoy ke s

Fm undefined Bl e 9L F « At > L@ed p BHEEAZ number |
undefined °* L@ g #*&EXAEZ (()=> number) | undefined o1& A XA R
F Tl undefined o

Fo A b Fo 2 BRAP B9 1B R 3K

KM HFCT AW AR 124 private & protected ° BAMERIG LT E
KG9 Z AL 0 3 AL AR LR R o AR ML R FAY K R AR 2L 6 ISR 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 ERAL R 54 AN L FERELAT
ARAE 2 R 5] B 8 £ o XEF—MEA N ZF @ EWBAL T A S KitEELS
% % K Emapdictionary &9 & 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 > PLA R VA «
J — o]

&K --1ib %/ 1F4HA KOS5 A E LA 5 6

RILESG/ES2015M EAPI = B4 RT target: ES6 ° A --1lib » MR A&
A --1lib 8 —4AF B AT EEZG A EAPI o thbe il » W RARAZ R B BT L
#F Map ~ Set #7 Promise (HlwH A#HKEHANRTR) » A#EF --1ib
es2015.collection, es2015.promise F4F T o Bl » MRALT AP B F 1 F
2895 B > Hldefinode’R B #4£ A --1ib es5,es6 HEARDOM °

TamAZ 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

A7)

tsc --target es5 --1lib es5,es2015.promise

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

{& | --noUnusedParameters #» --
noUnusedLocals 7312 &A1& F] &9 & B

TypeScript 2.0H A A #7 89 i 5 kB IR RF AT HFORBE - -
noUnusedParameters %i&5 AR A AL 69 RE R F H 9548 1% o --
noUnusedLocals #R1CHTH RE A& B (KRFH) FPHABTE ~ Rk~ EFFA
FE o BIRIEAAR LR AL --noUnusedLocals 1EH TAAARIEH 451% ©
15

import B, { readFile } from "./b";

readFile();

export function ( ) {

.log(message);




ERA FLHERKFE AR BAERA S L o Hlde

function (_a) {
return ;

BREHRAT js ¥ R L

TypeScript 2.0 A7 » R G MR EZBINA R AYT KL o Blde » FA—AIE
3 import d from "./moduleA.js" - WM 4AFH

£ ./moduleA.js.ts & ./moduleA.js.d.ts T &K "moduleA.js" #E L °
AL A% System IS AP B Z A e 4 AR ZURIAG AT 6 RAm 8 T LR 2EAE A o

1% A TypeScript 2.0 » %# %54 £ ./moduleA.ts & ./moduleA.d.ts ¥&
& "moduleA.js" #E L o

X #H%iF%5 4 target : es5 # module:
es6 [ i 4E Al
Z A %EHE target : es5 #7 module: es6 FlEHE A AN & LKA > /2L

TR KA o XA BT 18 A A TES201548tree-shaking (3 £ A XA %) Hude
rollup °

BB S A E AT R R XFFET

A XREY 5 Fo E RN ZREBATHIEZS o« XA H =L 9ECMAScripti £ 89
I, B4 %% 4 T A 8 ES3/ES5/ESG ©

et


https://github.com/systemjs/systemjs
https://github.com/rollup/rollup
https://jeffmo.github.io/es-trailing-function-commas/

function (

) {

foo(
bar,
baz,

);

# 4w 54 - -skipLibCheck

TypeScript 2.07 4 T — /N #7689 %% %5 3 --skipLibCheck * %% % T APkt & A
X (A d.ts AV REHIH) 9EARSE o ﬁ~A£@@3ﬁ L
Hot s RIFEREEAFRAETH AN CaROSERENFRARITENLE > B sk

PRI GEARSES » RIFNETRAKKEH o

T AP ERATUAR AL PGERNLE > ST --
skipLibCheck Bf » — 345X T e M R B o oo, e R—ANIEEAIH TG £
A5 B SUH R B T AR AR B U U AR & BT AR R 4SRN X AP LA 52 IRAE
I i N

AL FE AT E R ARIRA
REERNEZEG—AFTRLERR c AP AIHF T LB HFET R o

TypeScript 2.0 T T & —H R » HAAFTALFRRE R TR T R iz 7 44, AR
CMA ZAata R 6 LR o

FE Bl — R E R E AT A o

gl



interface Error {
stack?: ;

interface Error {

code?: ;
path?: ;
stack?: ;

FmiF 54 --declarationDir

--declarationDir T ¥A4% & m9 % B L 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

gTypeScript Virtual Projects vaZD bar 'H

= function-foo(x:-boolean): -number-{
S i ()
-------- return-10;

—++--else-{
------- throw-new-Error();

-+« -TRtUIN-1;

} Unreachable code detected

—function-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 JE#)E HBIAA A RT A
4. 1% M --allowUnreachableCode k=8 I B A AL 69 46 M Fo 4R 45 .

(i

1 F S — A S8 R T B4R R A9 T

function f(x) {

it (x) {
return ;
¥
else {
return ;
¥
X = 0; // #ix: #BNE| LT RAGRE,

4

FAFMERME G — AN E 7 L EALE return 18 94) 5 RhoietT:



function f() {
return /] BTG AAHEANGH) T

{

X: "string" // iR AR BRI R AARAD

A A JavaScript & B S Z£4T K% R return %4, T@YNHNEZFEEETRT —4
RAG 3k,

A F 847 2

RAE R 69 A BAdL AR, Fo RO BARAG M & — A, WA R 94 Z e 2RI B
2. 4%l --allowUnusedLabels 2 RA¢ A Az & 69 4R 4%,

(Zsn

loop: while (x > 0) { // #i%: RIEAMIRE,

Xt
}
[% X & =

JS FRARCE KRG S5 XA XMERE undefined . A RIFER TG Z 7
AARRABRES, 2t TRENRE A ERINTRERGG, TUMER  --
noImplicitReturns k& Al.

%



function f(x) { // #i%: FAA S XARE T A,
if (x) {
return false;

// EXEET “undefined®

Case 24 B &

TypeScript /£ T ¥ £ switch 48 4 F I T F 69 JUA3E % case B k4%, & AN ]
KINAZ XM Eg, T4t Al --noFallthroughCasesInSwitch /& Al.

(isn

switch (x % 2) {
case 0: // #7%: switch PHATFF4 case.
console.log("even");

case 1:
console.log("odd");
break;

K, £ T @ FTF, &-THFE case £ E 89, T~ R4

switch (x % 3) {
case 0:
case 1:
console.log("Acceptable");
break;

case 2:
console.log("This is *two much*!");
break;



React 1k A& 69 K 40+
TypeScript T4 X # 7 4k A 8 & 4 2 0F, 2R 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>;

/] BET AR R
let example = <Greeter name='TypeScript 1.8' />;

4o R F 24E A X — A E R F AL props, H AL ) 89 & 5 A 69 react.d.ts.

W1t 4 React props XA 5

£ TypeScript 1.8 B4 #74 react.d.ts (.L7) K#HALT props #EX% 5 9.
e R

o RABAFLLXNEYW ref F# key KA extend React.Props
o ref #n key BMWAEPHMEM LA B LA,
o ref BMAXRSJIAF ELWEALTR.

LR P Y ARy KA RS AR 3

F P AL T AA AT R SR BAT AT R, KA A LG R a9 . B3k &
B9 XAn L K69 LAk — 8 (Bl4= declare module "foo" { } XM &y4Eik), F
BT BERAARE TR A, R £ H S TRRINR Btk P,

F%—‘sfbfflf’l\ TypeScript &£ ¥4 declare global { } & XRET 2T 255 HE
I 7. XaefE AR AR Array ZHGL2E LR A L EQGHAZR#ATY .

WY 69 5 AR AN LS import F= export F AT E—E. I AIERE A
EHTRGEBR - E LA E .

TWAREY AL ZLLH B AT AT e TR R A FH e E - eI RE8N
C 25N 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 £# 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 AR T A4 Hl declare global 7 PA#H3Y 7%:

(lhsh



// AR SR AR S — AR R
export {};

declare global {
interface Array<T> {
mapToNumbers(): [1;

v

.prototype.mapToNumbers = function () { /* ... */ }

FHETEELD

BS— N R TR ESEAL/MEN APl 3E Y . 286 k5, £ 8 — AT vlad i
e 3 0 5 AL U E AR Ul E:

declare class UIElement {

animate(options: AnimationOptions): ;
}
interface AnimationOptions {
deltaX: ;
deltay: ;
easing: ; // TTVWA&E "ease-in", "ease-out", "ease-in-out"
}
J E—

M, LGP AR - 5P RRRCRRIS T — Ak 0N, A

’

A\

P

/! BH R
new UIElement().animate({ deltaX: , deltaY: , easing: '"ease-:

j E— o

# TypeScript 1.8 F, #MFHHE T FHE TR LY IV XU PpFHEFTORENT
F—H, RAAEFEXRRNGEE,


https://en.wikipedia.org/wiki/Inbetweening

RAPRETARREYRALLSMRIFOHE R LEARMNEATFHETEOEE

A B #7493 AnimationOptions :

interface AnimationOptions {

deltaX: ;
deltay: ;
easing: "ease-in" "ease-out" | "ease-in-out";
¥
// %k RA '""ease-inout"' FAEFE AL EA '"ease-in" | "ease-out" |
new UIElement().animate({ deltaX: , deltaY: , easing: "ease-:
J — o]

FAFR IR IR L XA B0
TypeScript 1.8 L TR E A Btz R A LR S RA X L XA TH LR

F. BBk, B string | string[] #F2| string | T B, RAVE XA
fBA string[] o T, THELTRIK string[] HEIFH T .

(Zhsh



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 {
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
}

€K --outFile 4-7f AMD #= System #2k

42 --module amd H#A --module system &JFEf#HE --outFile ¥4
A G RAFGERESFAENCIET 5 MERF G695 8 T

F—ANERALRIE L 2T rootDir M4 EARTHAE A o9 Z AR,

¥



// 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 A

% SystemJS & 9 E e B4 CommondS R T EEFHEEA 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 F5EAAREIRR E 21
FAE ts R .d.ts PABEHEMERVGKIANFAAME. HFS S dLifE
Wi G £ —A default FHAAEANMERE T

L% £ System Rk KN B

ARFVEIA P E] A6 let | const

Z AT XA A R4S, I B TypeScript 1.8 X 3. #AR P /% 5]l A 49 let / const
FURAESMMBALE let / const FFH B LABAF G 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:



Kty for..in B4 L

¥k for..in T EHERABEYA any , ZEMFRHFRZLYET for..in &9
R 8 — R Ak 694 A

M TypeScript 1.8 74

o £ for..in WEHFPHRTERSEMA string .

o I NMARFERINEZLNREER T (be—A%4A) 893 £ — for..in
RIARFRINZLHABDLRATHERINEL (B AKA) N ZHTEEER
gl, A EAS T .

(ish

var a: MyObject[];
for (var x in a) {
var obj = a[x];

}

EEA BTt "use strict;"

2T ESG sk BLAE B 46 24 0™ A AR XA BT, 123X — & 3d F 23T 9 ES6 B 474 4 &

by ARG S %A 38 4B, M TypeScript 1.8 7145, M ek E 2 PR, & T %

AR T 4502 TS RiF 694545, % FRAF TR 2H T Lag s, 24K
AERER —RAEGT AL BTN ZA BRI R K, e RIE% NaN HELAE
TR ARTT AL F X R MDN L) 50 &FFmey = X G 3k~ &K R

7 7K.


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Strict_mod

M --allowds ZeA .js XHF

ZF £ B P24 sh3R 8 I TypeScript % 5 89 R XA, —F 7 XA JS R4k
A TS KA, 423X bt XA %P A JS R Fa 769 TS KRAL B4y ik —AedT 84 — AL
.

s XHIEAFEA tsc B ATH. TypeScript #iFS 2kE js HA
X698 k45 1%, FFARIE - -target F7 --module I A i xd e 69 R AD . Hr A
S ts XH—#. .js X source maps LAME . ts B —HAEA
K.

1 Bl --reactNamespace E & 3L JSX L)

AL R --jsx react HBIFIE{E A --reactNamespace <JSX L) &#k> VAR
AR — AT 8 JSX ) KRB EKINE React .

#HE) L) LA A KRB createElement #° _ spread 7 k.

(ish

import {jsxFactory} from "jsxFactory";

var div = <div>Hello JSX!</div>

ERE &

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 IAEALBIETHFEYSRQEEEENInE. 5 £ LPKEOEE
WA (Mo if 54), JEARRE XN Bl RO RH2MKES 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 8 TypeScript NuGet &

J\ TypeScript 1.8 7+45, 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 41213 88 £
ENEMRELeHHEATE udﬁéTu%Mm%ré%%i 3% B, kA 2,
RAELIE R L) 4R1E BN 3EF

WidfE#E --pretty 44T, TypeScript 24 H EFGo9md, A o#izA L
8 LT .

Windows PowerShell (Admin) — O >
&8 <1> Windows PowerSh... Search /O| B-a~&|8=
pPs C:\iFeelPre A

await reticulateSplines();

chSoPretty.ts(18,5): T51308: 'await’ expression is only allowed within an async function.

- Compilation complete. Watching for file changes.

node.exe[*32]:4892 «=150513[64] 1/1 [+] NUM PRIz 9923  (1,9) 25V 15108 1



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

%56 VS 2015 7 &9 JSX KA

4 TypeScript 1.8 F, JSX 47 £ IL4£ 7T ¥Af£ Visual Studio 2015 F# 5 %142 & 5.
e |

%1 TypeScript Virtual Projects - @

/1 -<reference-path="D:\sources\git\react.d.ts"/>
let-React: -any;

Sfunction-render()-{

--return-<div-width="5"-className={"some-class-name"}>
-------- some -text-inside
--<fdivz

Wi TR > % > FB > FREHE N@miEe VB XML A e FIREE P
TR#—FRT TR E %A T L.

--project ( -p ) &AL EIETLHHELZ

--project #AATHAIXEREL LS T tsconfig.json XL, F &
A RRMEDF, RBAHF --project 18 @IEFTHRE ) JSON AR, thbe i, —
MR P TR 2A4 2 4 Node 5 4% CommondS & ES 2015, # & % & 4% AMD
ES5. ASTREARS, AP TAERHEEEA tsc FETFGHE R AR,
EH BB G —®HIFG 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 ZRAEAY) tsconfig.json e XIFEATH S ATIERE.



"compilerOptions": {
"target": "ES2015",
"sourceMap":

iy

"exclude": [
"file.d.ts"

X EH B2 IPC IR 369 U

TypeScript 1.8 A M P ¥ --outFile H#fe—RAFaRay UM RSt Z—AciE A,
Yode 6 % 0 % 38 (pipe), % % (devices) ¥.

BT, R % 5 Unix A9 24 b, AR B AT AA T XM /dev/stdout
7 9],

tsc foo.ts --outFile /dev/stdout
L — AL LT 4 e A
Yt i, &A1 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 M LR A F142 A 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, - AH—ERAAE 4 R B 89— 5K


https://www.npmjs.com/package/pretty-js

W, R T AL AL S AFF 0B 6 H LT A AR R R 942 A R 8
BC g .

fa] Solution ‘TypeScriptHTMLApp1' (1 project)
4 I] TypeScriptHTMLApp1
[» =B References
4 adrnin
+ TS admin.ts
+&T tsconfig.json
+T5 users.ts
. app
+T5 app.ts
+T5 homets
+&T tsconfig.json
+[ app.css
+,11 index.htrnl
b +4 web.config

LA PHRmT tsconfig.json AR, KATZEER THA BHER @, kL5
PR BB 65T s/ £ tsconfig.json AP #4T.

— 2B R 4R

o W RARMRAT —/ tsconfig.json X, ~&HE ET P4 TypeScript LA
T 1%

e Apache Cordova = AR K& #£ 4~ tsconfig.json CHF&9MRA], Mk AT
LR EAR B RRFH scripts XHE.

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 Z A LR K)
LEIBRT X AT REAME async FEF; await ¥ IEHAT, BB -7
¥ R B IMAT B R = 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("ATEHEHE—AREI");

1)
a 1 i

%% 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

ERETAZHEAM 2 * 5 + 1 :

import calc from "./BasicCalculator";

let v = new calc(2)
.multiply(5)
.add(1)
.currentValue();



RARAFIZ 2 — AP ARHE 8 S 25 77 AR A 7T RE; A, o T &k 48K
BasicCalculator #JERWAH —NFEA. 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;
}
}
| S

A BasicCalculator #97% % ® T this , TypeScript I X BTG LA T
BasicCalculator , %2R ScientificCalculator #) %4 EiEAMA BT
BasicCalculator #)7 %, 2R AL TR L 3T,

A kL
import calc from "./ScientificCalculator";

let v = new calc( )
.square()
.divide(2)
.sin() // Error: 'BasicCalculator' &#A 'sin' #ik.
.currentValue();



XEAETRLFM - TypeScript WAL LG EH 7T, 29 this WA — 4
g™ this XA, this EHLREBEN. this , TUAKEKIERA "5 %A
JA B B A i g KA

this RA AR —L4E A T mixin RA& 4k K9 & (Hate Ember.js) 89 X L £ A

interface MyType {
extend<T>(other: T): this & T;

ES7 #EH M

TypeScript 1.7 X453 £ ES7/ES2016 ¥ 3 mby 512 145 ** Fo **= I
F Akt 4 ES3/ES5 £4 Math.pow .

5
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 K0 F o = AEA s 8694 & B e B WA= B K.
ERSNSSE e ok SRS ESLYSEORS B ST E Vi e

o X ZMMHE T A RINE BT EFEERILT &,


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 });

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 #5689 % % B AR R A 3G im ES3

A4 BT L %R1E %) ES3. TypeScript 1.7 £ __decorate X 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 @4RE 89 object # ikt g1



TypeScript Handbook ( ¥ SChg )

TypeScript 1.7 146



TypeScript 1.6
JSX L #F

JSX A& —# T H A8 £ XML 8948 %, €4 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 % # JavaScript ST+ JSX 898 A, £ R & AR B#ERFA
JavaScript 3% .

HE tsx XV ELF as EBHEH

TypeScript 1.6 51 AT # 85 .tsx XHYy &L, T—F k% —7 @ A TypeScript
XA F 8y JSX 3Bk, — A @ as BHAFIEA BRI XA £ 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 27 7 9], L XA T LT JSx 4%
72 I8, 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" />; // XIF|&
<MyComponent name={0} />; // %1%, “name’ TRZ—AFH %

1 LA JSX AER

JSX LEN L ArAn B P RARIE JSX w4 R k0 ty. 55K JSX W& T e fT
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 #ARAK L4 R React.createElement , A& &/t JSX
PRl 384T, B 89 I L A s .

54 JSX W@ T % % JSX £ TypeScript T 691% A

X L&A (intersection types)

TypeScript 1.6 51 A T X L X AAE A KA KA (union types) Z 4 L &§Fh 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

ol

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 MEFEA G L IAETALE R ER P B, KRR L% ER
¥, 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";

}

S ERFCRE A LA T RE A Z A, AR RS L5 A B
MARMER 22 E S REMNEREH LI, thte:


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 Sk, A RAn o KRG TaAZA, e

function f3() {
function f<X, Y>(x: X, y: Y) {

class C {
public x = x;
public y = vy;
}
return C;
}
let C = 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, £ LH 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 38w T 23 R Y ARIEFEA — MR KGR X X0 L. THE—%KA
B R AT VAL K6 5 B Ak gk K,

extends EHTEFEZR/T—ANEXAHNA, AeFEL— AT ER AL R X
EAXENLRAARE S — A RPE LG E R, AL EEZF extends
B P RAARE T B RN EJLE L R EE LR K L] KA 4K
ARA dopb—k ZEFLRG R KA 2K XN TILE extends &4 F
1% R

— 4]



/] BEARNIEE

class MyArray extends < > {3
class MyError extends {1}

/] BEARERZ 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) £f=7 %

TypeScript 1.6 7 £Fe €189 77 k3 mT abstract *8F. — N WHEEAHFLA
ORI 7 ik, IR BT REAR A L,



(ilhen

abstract class Base {
abstract getThing(): ;
getOtherThing() { return 'hello'; }

let x = new Base(); // 4%, 'Base' &A%y

// B, bRWAIEE, RAFAFEI '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(); // E#

y.getOtherThing(); // E#

2R B &

TypeScript 1.6 F, 2R 5] % L2 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>;

FERGRNFTEOE

RAE AL &

%T“i%’A&%%ﬁﬁ%%&%me&mm16&@7??%%ﬁ%?@§ﬁ
. ik, B AN L FREREL AT E, REFBLRAFEEGA

B, m RS R FEENBELBARE

¥

var x: { foo:

x = { foo: 1, baz:

var y: { foo:

y = { foo: 1, baz:

—AMRBTUBL &S —

var x: { foo:
= { foo:

ES6 4 &2

MR ELRET

, baz:

i
i

, bar?: };

};

, [ ]: }s
i¥

% (generators)

TypeScript 1.6 #c4e 7 23T ES6 4 & 69 & s & X .

FEAREIL X

ARG, WA 4R,

R o 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{A% 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 ""; // # %4 string
}
yield * otherStringGenerator(); // % otherStringGenerator
}
J E— o]

I async (751‘—"‘5‘) o F B IR Ie P L AF

TypeScript 1.6 ¥ 4e T %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 R G EBEAAE AT XK BAMMRERT R EEZIZKE
B, KT await VR GRS M —M—AEBREF, mAREETH. —ANFF &
BLMBECMERE promise HEMME. REERAGIER REEER -2,
5 ES6 #%4 Promise EAATAEA.

(lish



var p: Promise<number> = /* ... */;

async function fn(): Promise<number> {
var i = await p; // HE#ATEE 'p' FRLR. 'i' HEAEA "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' FHRLR. i EAA "number"
return 1 + i;

}
class C {
async m(): Promise<number> {
var 1 = await p; // HiF#iTseE 'p' FRER. 'i' GEAA "number
return 1 + i,
}
async get p(): Promise<number> {
var 1 = await p; // HiF#iTseE 'p' FRER. 'i' XA A "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¥ & * T "commonijs" #9423k AT 24& Al — & R F é@ M,
W], 3B XA 47 Node & kA2 ko) 42, z\%%"ﬂ*ﬁ node 2 3k 7T VA 6,2 ¥ 89
X412 &, 5t 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 VAT &9 4§ A% 7 69 4% 3k A2 AT 2]
e 'node' - 5 node #8489 1% 3k AR AT

&N B X Ae e 0 i F B
N ECEVES L P B EEDESY SESTEE PSS PN Ry

declare class Foo {
public x : ;

interface Foo {

y ’

3

function ( ) {
foo.x = 1;
foo.y = "1";

b

P Sy R R

TypeScript 1.6 3 T —A# 89 if B FPRETERXRGH X, 4 H =t
typeof #7 instanceof #5747, AP & LG XA F KA R L LA AR EH
AA xis T, RE x RRFEFAFEOHA, T ZEMER SR P L
RAUWRE XA if B FHAEAENTEPATH, RE 09K SBOKE 3|

T .

(lksh


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 ZM& I #F

—NEA B files BME) tsconfig.json X (KRIK&3FIAMMAFEEXT
By *ts M) MAETAEE—A exclude B, 38T & 24 RIFF Pk 6 T
HH %7 %&. exclude BMWLRAE—ANFHPHA XFPEHE—NMTEHB TR G—
AR L L ARET  tsconfig.json CAFATEAL B 6948 28842 . 345 k1

{
"compilerOptions": {
"out": "test.js"
3
"exclude": [
"node_modules",
"test.ts",
"utils/t2.ts"
1
b

exclude 7| & XAFMEAT. AT AA I RA B TG K.

--init FA4ITER

E—NBFFIAT tsc --init TUEZE FFEIE—NES T RKIAEY
tsconfig.json . T WA id — 15 R R £ W% E  tsconfig.json .
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TypeScript 1.5

ES6 123k

TypeScript 1.5 % # ECMAScript 6 (ES6) 123, ES6 13 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 3 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, B R R AT VUL £ 5k § 869 5 9
G WRER as EGTURE ARG FHE LR,

interface Stream { ... }
function ( ) L}
export { Stream, writeToStream as write };

J E— 2]

FIAFE LT L as 5] RIEE—DMRF 8 FAL 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 58 — MR AR B8 ARG F BN S AT R, ML F Al AR
2 AR

export { read, write, standardOutput as stdout } from "./inout";

export * FTUARMREHFHF —MERGA F B0, £l E—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 ARG KN T BT

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";
TRRE S X TR L, F5 L ESE 3k LHFILL

7 B 5 A4 69 AR A
TypeScript 1.5 #/e T 3t ES6 @4 & A5 WAL 89 X+,

ah

FRM E AR A=K G AN s T F, B b e 6948 2t R 69 Btk R %
B 7L & X 69 4.

e til,, T@OBITERATRE x, vy o z , FEFH K CM6gEMEILA
getSomeObject().x , getSomeObject().y #* getSomeObject().z :

var { X, y, z } = getSomeObject();

FRA) B AL T VAR T NS4 F 4 5] A

var [X, Yy, z = ] = getSomeArray();

ABPLEY, ARA ST VAR 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);

j E— o

TR A



https://github.com/Microsoft/TypeScript/issues/2242

FRA AL T VARK R T-5-38 69 IR & 3k . 6] ki, RAAT EET AR B E—A
AR DRAL:

var x = 1;

var y = 2;

[x, yI = Ly, x1;

namespace (%% % ) X4&5F

% TypeScript ¥ module RAEF BT AT L "RSRAER", 47T ¥AE L "sh3R A%
B X1k R A 3 AR TypeScript 8978 & 4 A & B & "SR 9IS B 3T K30
SR P B 2 2 ] d "IRBRAR IR 2t T JS kF, ALK AERT .

EE AT LN IR 0B R IR R X

Z_A:

module Math {

export function ( ) { ... }
}
Z g
namespace {
export function ( ) { ... }
}

let #= const & ¥

ES6 % let #= const & A& X FH4ki1F% ES3 f= ESS.

Const



const MAX = ;

++MAX;

3 95 AE R 3%,

if (
let a ;

N
~

else {
let a

"string";

alert(a);

for...of I #H

TypeScript 1.5 3T ES6 for...of #/E3R%iF3] ES3/ESS i 2t #2869 L 3, A
B k5| ES6 B 2% 2 Iterator U@ I

(ish

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 HH2|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 };

BEEMNEFEQE—NE4A T neighbor-map 89 % &, T KA1t e. &7
TypeScript 1.5, &A1 T ik miEE kT T

function makeNode( ): Node {
return {
name: name,
neighbors: {
[initialNeighbor.name]: initialNeighbor

#E UMD A= System HIrim

%4 AMD #F commonds AE¥kAwE F 894k A, TypeScript A XLiFMmd A uMp
(Universal Module Definition) ## System #3694 X,

Ji ik
tsc --module umd
VA R

tsc --module system

Unicode 54 % A3 4L 5% 3L

ES6 P A% P 4¢ A 3 445 LR = — 4 Unicode A3 1.


https://github.com/umdjs/umd
https://github.com/systemjs/systemjs

BB T, ZREMNFEZHL—ANESTFH" OFF$. £ UTF-16/USC2 +F, "

WETA—MRE, BERLCHRRAG A —3F 16 124869 KA £ 7T, BRRH A
OxD842 #F7 OXDFB7 . X A& &k A MRLMIG % AGALEE LA "\uD842\UDFB7" .
RAFMA — N ERZE PR, L F R A AR LAY TR —NRE R 5 k.

Wit ES6 #9A1isk L, RTAEFRH E RERFH S FAMRAT —MELERFT—
ANHYIE F 4 "\u{20bb7}" . TypeScript /£ %% | ES3/ES5 i &% % T4/ & 4
£ "\uD842\uDFB7" .

I BT AT B Y% F 2] ES3/ESS

TypeScript 1.4 F, &A1 TR T4 ® RFFPTA ES AN L, B LI
AR TS ik 5] ES6. AT @ivogabe 8k B, KA T 2 BT
% 2t 415 5] ES3/ESS 89 L #.

% %1% 5] ES3/ESS i, T @ 694X A5:

function ( ) {

return strs.raw.filter((raw, index) => index % 2 === 1);

oddRawStrings “Hello \n${ 3\t ${ I\n world"

SRS A
function ( ) {
return strs.raw.filter(function ( ) {

return index % S==

1)
}
(_a = ["Hello \n", " \t ", "\n world"], _a.raw = ["Hello \\n", " \'

J S— o

AMD T R 4% AR



https://github.com/ivogabe

/// <amd-dependency path="x" /> &% FHRFEFEHEANI KRR
require 7 & T A TS BIRARM; Af e TS KA F £ iFEAL F &AMk,

# 4 amd-dependency name &' AFH AMD 1R #8453 — AT ik 69 % AR,
/// <amd-dependency path="legacy/moduleA" name="moduleA"/>

declare var moduleA:MyType
moduleA.callStuff()

& by JS AXAD:

define(["require", "exports", "legacy/moduleA"], function (
moduleA.callStuff()

});
d 1 i

#@id tsconfig.json 5 T—/~70 A

WA/ tsconfig.json E|—/ B FiHE L —A TypeScript > B 894% B %.
tsconfig.json X AT THRIHURRIFRE FEORIFSHER. —RAT
AW AT 77 N miE:

o M tsc H I T AIH, WIHRIFERLINLATE FABLELL B FFK
tsconfig.json 4.

o A tsc RTINS, £ A -project (A -p ) FAITHRAIE T G
47 tsconfig.json X #4858 k.

¥

"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

KR R A Z 42 % thde i A FolderA\FolderB\1.ts #=
FolderA\FolderB\2.ts , #4242 & FolderA\FolderB\ fm&9%44). 4o
MNP #HIE FolderA\3.ts X, ML HIERATH FolderA\ ) ég4
.

--rootDir HBET oM B LM AR &, FHALITHERA.

--noEmitHelpers <447k

TypeScript %1 & £ F Zo R E o — &% extends AN TR KFK, Xk
RE AT A Pl wRIEERREMA G A REF| B — Mz
B, AEBEKINGITA, 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& R LB E] s XM, mARALE 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 oATEN string A 0 string[] RAERE L —AEKE string #FR%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 4G 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

4 1

43 4) % AT

TypeScript 1.4

172



S ANELEH SR MEN > 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

At JavaScriptZ » var AR B AT EAE R IR TR o T4 F] L —2qt
AT fRHgbugs :

.log(x); // meant to write 'y' here
/* later in the same block */

var x = 'hello';

TypeScript &4 X ##FHIES6H X4 F let *» FA—NRBIERNBN T F o —
AN let TERBAFAIGHILEWRI A » FEERBRAFABHREL

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

}

J e

let R 2% & B4r AECMAScript6 ( --target ES6 ) BfZzk o

const 7~ Bf

A — A TypeScript X #FES6 L7 69 & AL A E const ° THEAL —
A const RA T FMAEL 0 RAEAF A IHE w4 o X a3 T AR 2 #1456 1L 2 E 3E
FRERTCOMEGHILT ARA H BhEY -



const halfPi = .PI /

l4

halfPi = 2; // Error, can't assign to a “const’
const R &% E B iz JECMAScript6 ( --target ES6 ) BfZzk o

AR T4 &

TypeScriptil & X FES6# Sk F4F # o @ BT U FEHA T & F AT R Z
W

var name = "TypeScript";
var greeting = "Hello, ${name}! Your name has ${name.length} char:

/ 1 i
% i B Az AESG AT RRARET » IAFIF B BA

var name = "TypeScript!";
var greeting = "Hello, " + name + "! Your name has " + name.length

1] 2

J

XA

JavaScript# A XX — 2L £ Z1TH1E A typeof 3 instanceof #& & &Z XoGE
Ao £ if 56 AN BA189834% > TypeScriptT AR fl X XA F A AT
KAEWTAGLER o

&M typeof kEE—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




oA LA typeof #7 else

var Xx: | HTMLElement = /* ... */;
if(typeof x === 'string') {
// x 1is string here, as shown above
} else {
// X 1s HTMLElement here
.log(x.innerHTML);

o KBk & KA 4E A instanceof

class Dog { woof() { } }
class Cat { meow() { } }
var pet: Dog|Cat = /* ... */;
if(pet instanceof Dog) {
pet.woof(); // OK
} else {
pet.woof(); // Error

RIAETVMER type XABFRA LB E L —ANHL"

type PrimitiveArray = < | |
type MyNumber = 7

type NgScope = ng.IScope,

type Callback = () => ;

AR L HERRBOEBV R 2B BNAREREGHRE 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 A A5EH 4 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 #4889 1 5L T 1+ F AR 4A

enum MyFlags {

None = 0,

Neat = 1,

Cool =

Awesome = 4,

Best = Neat | Cool | Awesome

3
var b = MyFlags.Best;

-NOEmitOnError < 417iLM

TypeScriptiF & QK IMATA A B A L B4R (de o & string £ MKAL

% number £ ) HMMAA MR s c BEMBRFELIZELECY T ETHRLL
FRAERNGERL  BAAZFRGZL—RGDFIME o #59 noEmitOnError 17
18] VATE R 72 %38 B3R 2] 45 R 09 1 DL T 4R 4 4 AR jsRAG o

T I AMSBUIld LA 8 RIAT A 3 X ATFMSBuildH Sl A KATB L8947 4 %
AT 0 B R A Rk B SLF M o

AMD #23% %



BRINE 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 R ZEAFLRIFEEAN—ANTROGHEIRE :

//// [amdModule.ts]
///<amd-module name='NamedModule'/>
export class C {

}

%2 R &2 NamedModule WAE MR AEIRZ » A BAAMD define #—# % :

//// [amdModule.js]
define('"NamedModule", ["require", "exports"], function (require, e
var C = (function () {
function C() {

}

return C;
0O
exports.C = C;

1)
Al 1 -l




TypeScript 1.3

Z BRI 19

RE@#HH protected M FER 5L EiE 5w C++ > CHindavaF 89 —# - — A
X8 protected M A ALRXANRGFREFTR

class Thing {
protected doSomething() { /* ... */ }

class MyThing extends Thing {
public myMethod() {
// OK > =T VA& T K B 18] 2 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 =AML 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
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console.log(x[0].substr(1)); // OK
console.log(x[1].substr(1)); // Error, 'number'’&#A 'substr'z ik

Z & TypeScriptl 42 » 37 FABE T L3569 EE » 2R KL LA ¢

x[3] = 'world'; // OK
console.log(x[5].toString()); // OK, 'string'#='number'#f#A toString
X[6] = true; // Error, boolean®&numbersstring

K 7 o]

TypeScript 1.3 179



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 214 A --declaration Ar1CE 4 P &R AL E R GG 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
K A RAES o TypeScript X 4% 5 JavaScript/U-F-48 B 69 238 £ A > sbobpR4ET
R B AA R AR KAV o

AR

AR A6 Y8 R A wE A [ ¥ f9true/falsetd » £ JavaScriptd= TypeScript £
# boolean (HEiEBZTPFH—4) o

let isDone: = ;

T

A= JavaScript—#% » TypeScript 89 AT H & FAR A F 5k o ZiF mFag £ A
& number ° BT XFT#F At FE@E o 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 — A ARRE R LM T RIRE B5H69 UREIE - B eiEs
P —# > ZAUMEA string AL AZKIBE LA o FeJavaScript—4F > 7T ¥l 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 } ZAH 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 RAFH XN TAE L$d o H—
o TUEAERDE@BEL [] » AFOAEDTEARY —

let list: [1=11, 2, 3];
B=Ah 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 £ &GTA



// Declare a tuple type

let x: [string, number];

// Initialize it

x = ['hello', 10]; // OK

// Initialize it incorrectly
x = [10, 'hello']; // Error

%5 Fl—A Bl k5l 90K > RAFELEA R

console.log(x[0].substr(1)); // OK
console.log(x[1].substr(1)); // Error, 'number' does not have 'sub:

K =

G Bl — AR AE R ABRERAAR
x[3] = 'world'; // OK, F4F & TuAMME% (string | number) X%
console.log(x[5].toString()); // OK, 'string' # 'number' ##A toSti

x[6] = true; // Error, A RFA(string | number)X#

K =

R
P

AR T HB/IA > RNALENEHEY Litde o

MO

enum £ ZxtJavaScriptir A E XA G — A o BCHFLCIBZT —4 0 1%
FA AR R ST A — AR T A 5F 69 4 5 o

enum Color {Red, Green, Blue};
let c¢: Color = Color.Green;

RINFEALT 2 Ik 0 ABALKRT o RETAFHEIE AR GEKME o Hlde > &
114 £ a9 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 B FRPE —AMMEF| AR T AR ARG R €L T o Bldo » KA1 B HAE
A2 12X R E C A4t B Color 2 e A-L 5 » KAV T AL XA 898 F ¢

enum Color {Red = 1, Green, Blue};
let colorName: = Color[2];

alert(colorName);
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AEE s RN2BEAMEERENRERAR IV T TR ALY o Z&fE
TakATHIHAS kB RPMARSE ZFREBE o IFIFLT » KIFK
AEEARER G REERTRER A AR AT RIFNEGEE o AP L&A
TAEH any R RAFERET 7 ¢

let notSure: = 4;
notSure = "maybe a string instead";
notSure = ;

Fe A R BATR G R o any RAEETSA A CAVFRAERER T &
FHOSRBHREHRE o RTHRINA object AAMGIER » i ek L e
T FAH o 2R object RA T ERAAVFREL CMIE T - 12 X5 Fat9% 2
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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 >

LR R fn 8 — I RIBH RN > any RBLEF A o e > RA -4
CEET RE R HIE

let list: [1=1[1, , "free"];
list[1] = ;
= 8

EARE LR void 2AHEES any £AHMER » CRATRAEMER o F—
NREEAREEE » RAF A NPLEEDEEARZ void

function warnUser(): void {
alert("This is my warning message");

FH—/ void RAMN T XA LA KA » RARRREA K
% undefined #* null

let unusable: ;

Null ## Undefined

TypeScriptZ » undefined # null AHF &8 A B TG ERA 55|
% undefined # null ° F= void A8PL > B89 KG9 KA H L FERK :



// Not much else we can assign to these variables!
let u: = ;
let n: = ;

HKIAFEAT null #= undefined ZFTH XA T EA o shAHART IR
1 null 4= undefined MA% number RRH T E o

Ko B4R48E T --strictNullChecks #4772 ° null # undefined R f&MR1A
% void BN B o XAEB LIRS F LR o LiF XL RBHEAN—

A string 2 null X undefined * RT VML AEKESEA string | null |
undefined ° HXUWLHY » HERINSNBIHREEA o

EE  RMB IR TEEHAE A --strictNullChecks » {278 KF#M ZHKA1E

EIEXANARIE A K A8 o
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Never

never R R T ZAEAKRB LG XA o Hl4e > never RA TR EZ
o FFIBEARIT LR REAEN HEERR A KA KR AR XNGRGE LA
TFHMT A never A » B U1K RA A6 EA R T4 LB o

never ER ZALATREAEGFEA » W TIARMBELIEATER 3 Rdm » BHEHR
& never B FEMRTIAKAEL never A (AT never KHE X)) o B
£ any AT IAMKIEL never o

T@A—®RE never A6 HE :



// RElnever 8 &3 LM G A T kL B 694 &
function error( ): never {
throw new (message);

// FWTEREE LA A never
function fail() {
return error("Something failed");

// BRElnever #) KL G T kK B 04 &
function infiniteLoop(): never {
while ( ) {

}
}
£UHE

A EHRAR 2R B A 6L 0 4R & eTypeScript & T A XM 812013 & o B H X
SRALERFRAIE—NTIREFLCINA XH & ey LA o
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KA ARG K o 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 ETHRARANARSZEZEALTAREMAZSLF s Am > SRE
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*T let
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let #» const A&JavaScriptZAasi4x# 9T 25 A7 N o BERMNZATRE L

B0 let £REF @Y var A > {2 T AH 8 K R# % /£ JavaScript %
B—FR o const A let B9—MIE5& > YRS —NT FHRIRMA o

R 4 TypeScript&JavaScripttg # & » ATl R F 3 X let 47 const o T@HK
MNeFEmitl R Feg 5 5 NIRRT 2548 IR KA var o

4o RARZ AT4% Fl JavaScriptif AR R A& » M2 T AR RALRGE I o Wi
ezt var PRAMBEFIL TRIBE > RLARTABRRMETIAT o

3
var 7~
—BEARENHLAL var X4EF T LJavaScriptE = o

var a = ;

KZAREILI > 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]
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function f( ) {
if (shouldInitialize) {

var x = ;
}
return x;
}
( )
( );

AEEETHRESFILRBEIM]ITF o TF x RELE Iif B 20 22K
TALIB 6@z e o XARA var FATUEEECH R > Bk ¢4
2 18] X, By A IR A SRAERATAL B A7 1B (KA @ iFmnyd) » a2 e igRaR
st AT L% o A BAMRKA var HFRARI BRI AR o [ A HLEA K
AR R B o

XA RIRIN T ST A —44iE o AP -3t ZREAR—NTEHTL
Fi K

function ( ) {
var sum = 0,
for (var 1 = 0; i1 < matrix.length; 1i++) {

var currentRow = matrix[i];
for (var 1 = 0; 1 < currentRow.length; i++) {
sum += currentRow[i];

return sum,;

REREHF B —BFEA > L2 for BIAXEETE i > BAMA i A3A
MR REAERABANTEE - FEBRHAREINRFTE  XLEFATRERDF &
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for (var i = 0; 1 < 10; i++) {
setTimeout(function() { .log(1i); I}, *1);
}
AB—T » setTimeout &&%FEHHEREHIT— R (FH4LERD R
fraE) .

e F—T#R:

10
10
10
10
10
10
10
10
10
10

% % JavaScriptf#2 5 i st AT A CERHBEKT » 2 REETE s AT E—A
Ao REBAMZ B4R AR
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% g AR BETAGEE £ 28 a TF o

RN AR EZ REAEAZINETXLEZGHENL - setTimeout £ X T2 B HMAT—
AN HEELE for BIRER)E o for ARG RG> 1 8944 10 o PTVA
L RFAE R EAZE o CaATHE 10 |

— AR )RR T kAR LB AT R R K X (IIFE) kM HEAFRBEA
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 EOHAERMNCEAZLRT o 58 i 28 % for BIHRELHY i - {2EH
ABMNAT AMHGLT > FIARIMN TR EZK for IR EGNRA o

let 7~ B

RAEMRCEHET var FLE—EFA > IBFHLATAHZA let BORFAT
FTo RTLEFARI let § var 895 E—% o

let hello = "Hello!";
FTREHRPIRAEEEL s RAEEL ) RINBETREEAHAE o

A R 3%,

LR let PA—ATE » &AL HAE R BRKIRER X o TR T1%
R var AT EARAET UL 026 RE NG F » AR RE £ 8B
893k R, for PAIRZ IR TR AL 1969 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

f£ 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);

MARBERRGTEN S —MFEL > SNTRENSE NI A ERE o BARAI®
TG T el OERRE - 124 &3] 5 960K Z AT 69 R AR & T8t ]
R o CRARREARMN T ARL let &6 AT5 FEAT » ¥ 12589 L TypeScript
AL RATZ BT & o

at+; // illegal to use 'a' before it's declared;
let a;



EE—E 0 RINDBATUE —ANRARERNBRT ZHE AAMRRE o RATRITTRE
ETEERARMERARANRZE o wo R A RARD B iz HES2015 » WA E4TH 29
— g% 5 ARd 0 A TypeScript2 R &Rk 69 o
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e

function foo() {
// okay to capture 'a'
return a,;

// TRele'a'wEAATAA ' foo!
// BT R PG AL R
foo();

let a;

X THBRRENESE R &£F& ZMozilla Developer Network.
SN 2 s
T LR
EMNREEA var 2K > EREFRENA S TR RRLFEIA -

function f(x) {

var X;

var X;

if ( ) {
var x;

}

Er@mepl T2 A x 9FRAERERFIA—AMHREG x » FARXRETAF K
BRAG o IXAZHLMRAbUGIIRIR o SFHE 0 let FHRTALSZATMT o

let x P
let x s/ R REBEREIANMMEARE S X E A X


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Statements/let#Temporal_dead_zone_and_errors_with_let

IR A Z R A A LR B AE R 388G B A TypeScriptd &4 — Mgz a9 &4 -

function f(x) {
let x = 100; // error: interferes with parameter declaration

function g() {
let x = 100;
var x = 100; // error: can't have both declarations of 'x'

AR AWM BT ETAEBEENEAF R o AARBEARTEERAT
PSR

function f(condition, x) {
if (condition) {
let x = 100;
return Xx;

return Xx;

f(false, 0); // returns 0
f(true, 0); // returns 100

o= B RAREN AN — AL FEITAHAMRM G - e2—FTT 8] » TS
FASHF] ANFT AR 0 Bl BT AL T RS AR R — 4R R o Blde s BARRAT A
B let TBEXZ 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 VAG k3o E 1A 3R
g i o

W R GERAER R BARNTEZE AW ORG - FafofdygiEs
ARAE  REZFFITH—T o

B B AF R 3R & 0 JRIX

LRI ERREBA var PAN T > EMNARHIERT —TEARRITE
TG CHITAHAERY o ARHH > RIN—AMERARN > CRIET AT E
IR o REAERIRARBOEPIATRE » INITEEELM BN TERAGE -

function theCityThatAlwaysSleeps() {
let getCity;

if ( ) {
let city = "Seattle";
getCity = function() {
return city;

return getCity();



AARMEEE city IR ERRIT city » FIARRHE if BaiTLE RE
AR T LG RE ©

BB —Ta @ setTimeout #4]F » RAV&IE F AL A L Bp AT 09 Rk %k Xk
RIBAR for B EREGRE o 5L RN EARBRIG T EHET —
NHE R FIIE o RAEMIER L » 22 FE65T » R R b TypeScript £ 3 44
7 o

L let FPABALAEINMREINAA ZATRNITA o RARAELBIFEIANT —A
W% IR > T AR R AR B — AR o AR ARAVEAE A
S BPAT 0 F ok ik XA E > FTLE setTimeout #1FZ &AL let &
B TIAT o

for (let i = 0; i < ;i) {
setTimeout(function() { .log(1i); 1}, *1);

SEB S TH - ER
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const F
const PARFHLTFHF —FhHr X o

const numLivesForCat = 9;



€fg let F APl » AZEMRE L TAREN » CINBEIRMEE FARAKT
BeaiEit > CNIMAE let AR FE RN > AL R 2T E41 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--;

MRIERAE R Aok ik R % 0 IR E const TEARRKREZRLTH L o Fi&
& » TypeScript A Hr R ¥ 2t £ 89 R R X E R A 56 o o0 —FF @it o

let vsS. const

A RN A AR IAMEG F AT X > KA1 A RSFB RS LT 5K%
RizZ R — > BRE I IRFALME o

R SONAFAUR N 0 BTR R ER T AR A5 AR R %A A const o AAKR I
RAELR—AEEFFTENEE A M2 L CEAZERDHALTEES B AE
M FLBZEZAMG 25T 2N IR T T FTHMWM o £ H const T AERMNE
7 5y 09 3 M BRI 09 R Fh o

A—z@ MPRER let GHFME o INFMRAPITALAT let o


https://en.wikipedia.org/wiki/Principle_of_least_privilege

IRIEAREG B THIBT > W REEWE » GHRARTHL—T o

FEH

Another TypeScript & £ 7 A fi# 47 & & ECMAScript 2015 #H T o T ¥ 5| REF 45 L
the article on the Mozilla Developer Network o A% » &A1 2 8 — AN 48 694

AR Ky Fe4n
LR ES THAGBMHBMET -

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 L LA

// swap variables
[first, second] = [second, first];

TER T H% 5% :

function f(
.log(first);
.log(second);

b
f(input);

c METRRMT K5 BEAHFIE

) {


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Operators/Destructuring_assignment

PRI ALE AL ... BEUERMEATE

let [first, ...rest] = [1, 2, 3, 4];
.log(first);
.log(rest);

% & > & T A&JavaScript, R T XA B SR R XS R AE ¢

let [first] = [1, 2, 3, 4];
.log(first);

let [, second, , fourth] = [1, 2, 2, 4];

st % R

AT VAR Mg 2t %
let o = {
a: "foo",
b: ,
c: "bar"
}

let { a, b } = o;

K@itz o.a and o.b AIET a ## b o EZFWRELRIEFR ¢ FRTUAE

Wg’é‘: o

AR S LA ARA » AR T VAR A F B 6 R ¢

({ a, b} ={a: "baz", b: 3);

EE o BMNEERET K AR > B A Javascriptill & 2454 { Aedb 895 6 #F
B — A2k



RT AL FERM .. BHCRFHRLTE

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 EMEEFE TIAFRIL o RTAE a: newNamel " 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

) {

1

A > BP4E b A undefined * keepwholeObject H%&k# % ¥ wholeObject

MBMYE a o b LA
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type C = { a: , b?: }
function f( ): {
}

{2 BFEHLTE ST KIE » UK IIER LR F o B RERmE
R B BN AR B L XA o

function f({ a, b} = { a: "", b: @ }): void {
/.

¥
f(); // ok, default to { a: "", b: 0 }

HR o AR E R Jo B AR BT 2T — ANBA R T 89 Bl R R B A 610
ko B ¢ WMEALA—N b THhEMKE

function f({ a, b =0 } = { a: "" }): void {
// ...

}
f({ a: "yes" }) // ok, default b = 0

f() // ok, default to {a: ""}, which then defaults b = 0
f({}) // error, 'a' is required if you supply an argument

AR R ARH o JRETE BT T A 0 sEF R R 60 M R R K AL A A
fReg o RESHAERBZHEBMOGTIE  REINRAREEA—RGEFL > Kk
fafe XA EMR > WAL ARURRY o BMEAZXZREZRFTFIAEEL fAT
T A B HAR R AR A & A B IRAE R A K o
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let first = [1, 2];
let second = [3, 4];
let bothPlus = [0, ...first, ...second, 5];

X 44 pothPlus #1454 [0, 1, 2, 3, 4, 5] ° REAHEiEel
T first #7 second I —HmERFEMN o IR SWEITFREPTHT -

RET AR F ¢

let defaults = { food: "spicy'", price: "$$", ambiance: "noisy" };
let search = { ...defaults, food: "rich" };

(| —

search #7487 { food: "rich", price: "$$", ambiance: "noisy" } ° ¥
RO EAG R R RN S o GRARF—H > CRNEELRITLAE > {2
BRIMANE o BREBRABALRFTN LG DG BELE S AT@E B o
stoo o B ERAVE R L@ F o A R BAT RS

let defaults = { food: '"spicy'", price: "$3$", ambiance: "noisy" };
let search = { food: "rich", ...defaults };

(| —

AL > defaults £ food BHEAETE food: "rich" » AXEXHRAKA
HEER o

MERARFLEC—RHEH 7{"?' |69 IRH o B CRESAFOTHEGRIME -
B BIREF-AE RG> eI KL Tk

class C {
p = ;
m() {
}

b
let c new C();

let clone = { ...c };
clone.p; // ok

clone.m(); // error!
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TypeScriptfy 4 s 7 M X — & 2 BT B A Hgshape#t AT R A & o B A B AR
KRR R M E-TFRA o ETypeScriptZ » 3o e9E At T h XX A4 4
Fo ARG KD X 5 =7 KA B LR Y o

L
g
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function ( ) {
.log(labelledObj.label);

let myObj = { size: , label: "Size 10 Object" };
printLabel(myObj);

AUt R4E5A printLabel 89 o printLabel H—/A5% » FERKEZA
S ESH—N%H label RAY string B9 BN o FREFZNZL » BRINEANY
NHEHAPRETRELOLREBN LT RIBFERABENELFTHREBERTELE

FHARAREERE - KRim » A LEETypeScript# F A 2R& X548 » KN TaEdL
FHAC AR o

TomERMNEE L@OH] T > ZRMEAFED ML LR EE2— label BHAX

A string



interface LabelledValue {

label: ;
3
function ( ) {
.log(labelledObj.1label);
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
HEHEIBEZT LM AL printLabel 9 FFATEIANE 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
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Bo LW BIEREMELTY « HFLEEREXREEMHTELE  RARATA L -
T i% & P2 2 Al “option bags™#2 X AR & » AP RBAEANG S EZ A E T RAA 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— >

TATHRBERGEDGLANHOZNLERS > ARETHENSL T LG @

—N 2 FFo
T3 B AT R — R T AT T A5 A 09 B B AT TR 3L 0 S =58 T A #R 5]

BT T A6 B i 894892 o thdw » RATHEIS createSquare £ 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;

3
if (config.width) {
newSquare.area = config.width * config.width;

}

return newSquare;

let mySquare = createSquare({color: "black"});

| R— >

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 EZFEERMBE— Point © BMIEE° x F# y BLTE
WHEET o

let pi1: Point = { x: , Y }i
pl.x = 5; // error!



TypeScript& A ReadonlyArray<T> £# > €5 Array<T> AL > RZRTAH T
T kE3T 0 BT AR A G BAL 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@ R G —4T 0 T A Bl s A2 ¥ ReadonlyArray MKAEE] —AN-Eid 44
AR o [2RMRTURELBBZETE :

a = ro as [1;

readonly vs const

K EHI %A readonly E A& const A EARARZLECMA T LR ELZEA
—ANBE o WA T EMERAEIER const 0 HHABMENLER readonly ©

AN Y e

EAVE B — A F 2488 T 2 > TypeScriptit &1/ X { size: number;
label: string; } ®lRAZ4F%] { label: string; } #IREKEL - RMNTEZ
T Tk B > B Hq] /£ “option bags”E X ZARA A o

AR o REHIG X A H %A 691E k1% £ JavaScript ZARAE WAL 6 L AR B T Ay o
tbde s & createSquare #|F kit :



interface SquareConfig {

color?: ;
width?: ;

}

function createSquare( ): { color: ; area
/] ...

}

let mySquare = createSquare({ colour: "red", width: });

J E— o]

ZZEAEN createSquare BIAEIFE A colour WL color ° f&JavaScript
o XTAKKHEK -

RTHREFHRINMMPCLEEAERIT » BA width BHREEEZY > 1 E
£ color Bt > mEFIE colour BHEZLZLA o

A f > TypeScript&ik 4 LB AR TR 5 £bug ° * £ F @& 2MAFA M A L
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: });
SRR ST AL o REMEGFTHTENEREZ

let mySquare = createSquare({ width: , opacity: } as Squarel
J E— o]

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 7 width B> A HELAFAEZKENLCEME » AB2KMNT
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interface SquareConfig {

color?: ;
width?: ;
[propName: ]: ;

BN 2HE R 58 » 2EZRIMBLA T A SsquareConfig TURAEZEK
T BN FEHRAZENM AT AZ color #2 width ° AR A K EPTIE ©A169 LA ZAT

TA G — TR LR EGF K > ZTRSILREBIRIT > ERAKZ 2 Z W
il NA—ANZE: AA squareOptions F2LZ I HINEHEES » HUAREFSR

let squareOptions = { colour: "red", width: };
let mySquare = createSquare(squareOptions);

295 AR Lo —BHORERDEL > RTRRARZERARZRERSE - T aEF
FEARRRREGE LA ZFERE R BT REF B XL HF 5T (2% KIRHI B
M B 4% A B Efbug ° #hEHAREE T A RA S B 94% 0 Hude“option
bags” > e %EFE—TROGEUVEN o AL > wR LIFHME

A color 2 colour %&ME%] createSquare ° &&= %457 SquareConfig & XL
EARPEZ— & o
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HAERDN AABEABEREBGRPEE L c 2R INEENENLERNEEL FTHER o

interface SearchFunc {
(source: , subString: ):



BHEZLE » ZEMNTARERA Lo —HE A IS ZHEY gD - THREFT

AN 2

Lo TR R — N RERENTE > AR AR XY RERELIANTE -

let mySearch: SearchFunc;
mySearch = function( ) {
let result = source.search(subString);

return result > -1;

T REEVGRERABE R IFNARE T EFRE5E D LT LN L FAAILE o
thde » RAVE A TEeg KL EE Ldmegh T :

let mySearch: SearchFunc;
mySearch = function( ):
let result = src.search(sub);
return result > -1;

RS RN ITRE BRI E EOAFKREBTRRTL o L RIF AL
T LA > TypeScriptty £ A LSBT R A KL > RA KNI EERKAL

T SearchFunc EAH T & o HF AR e i KA Ll 3 LR A BT k69 (SLp
& false ## true ) ° WRIEZINPRKREKFRFHE » AR EE2ELK

1/ AR EIE LA 5 SearchFunc 32 P89 L RILE o

oy

let mySearch: SearchFunc;

mySearch = function( ) {
let result = src.search(sub);
return result > -1;

E AR OE X

ERMBEORHAERFRVEZRS > KN TAAAR LS AT R IHF27 9%
A s tbde a[10] Rk ageMap["daniel"] ° T ERIIXAHAAE-NRINZEL > EH
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interface StringArray {
[index: ]1:

let myArray: StringArray;
myArray = ["Bob", "Fred"];

let myStr: = myArray[0];

@B FE AT LT StringArray #0 CBRARINEL o BARIIEL R
&7 %M number % %3] StringArray Bt £4F3| string RA R EME o

AR XFRRRINEL . FRHERRTF o TARNER AL RI] > 12T RF
R GBREEL R AT E R BEEERGFEA o LERN S1%

Fl number k%3518 > JavaScript&i§ i string REBE RIS L o &
HhAA 100 (—A number ) X &3 FFRTEA "100" (—4 string ) *
F5l o AsbmgHRRF—E o

class Animal {

name : ;

3

class Dog extends Animal {
breed: ;

3

interface NotOkay {
[x: ]: Animal;
[x: ]1: Dog;

FRHB R EL ARG IBITRE dictionary BN > AL EIL LKA BHE
ELREAEA A - RAFHE K579

T obj.property ## obj["property"] AAFH XART L o T @94+
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interface NumberDictionary {

[index: ]1: ;
length: ; // “T¥As lengthZnumber £ #
name:: // %% “name 8RB R EZ LI XA GTFREA

wE o RT A K5 E LR EAH R IHERGIET % & 5] WAL

interface ReadonlyStringArray {
readonly [index: 1: ;

¥
let myArray: ReadonlyStringArray = ["Alice", "Bob"];

myArray[2] = "Mallory"; // error!

R FERE myArray[2] * BARIELZREE o

5 L35 o

5C#xJava L3 v 69 K KAE R —4# » TypeScripttL 484% l © kA s 6g 5m 4 — 4K &
FaEMRY -

interface ClockInterface {
currentTime: ;

class Clock implements ClockInterface {
currentTime: ;
constructor(h: number, m: number) { }

BT UAEFEDPRE TR EREENE > wR T@H setTime 7 iE—
=



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) { }

HLERAALE—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 ° EAEANG KA L ZE L4 -



interface ClockConstructor {

new (hour: , minute: ): ClockInterface;
3
interface ClockInterface {

tick();
3

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, ),

j E— 2

F 4 createClock &% —4~%#,% clockConstructor X% »
/£ createClock(AnalogClock, 7, 32) % &% % AnalogClock =& H&#
R EL o
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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 » B o ress Rt JavaScript Z F F 89 XA o A JavaScripti # & 2
EOH R ANREAE AN ETUAR N AR L@iRE 6 5 A LA o
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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 = ;

f4% FlJavaScript = 7 E it ix » IRT a6 H 2R L @AM L E T LEH -

B OHRR

BHOBRT —AERAUN » CARREGRREREELEZR - RFHEDFH
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privatefeprotected &, i} © X & kA SRAET —NEOH%KT M MARLARZ
RIP e R KET > Ao R ARERIAMNERELFEAEI (implement) ©
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class Control {
private state: ;

interface SelectableControl extends Control {
select(): ;

class Button extends Control {
select() { }

class TextBox extends Control {
select() { }

class Image {
select() { }

class Location {
select() { }

£ E@megfF 2 > SelectableControl &4 T Control #9FTA RN ° ELiEFA
MR state ° EAA state AR KA 0 ATAREESE control 89T EATA A

3, SelectableControl # T o E 4 R A control 8T XA IMA —/7F 9N
T control 8FAH M7 state * XxFRH R R GFEZEALEFEL o

£ control XA » ZAFIAIT SelectableControl & 54|k 7 7 H M

R state 8 o 25 E s SelectableControl #tf% control —# » JFiMA —
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st % A K4 o AECMAScript 2015 » 4.3 £ ECMAScript 64 »
JavaScript# /7 5 ¥ feas it AR T X8 d @ £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
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class Greeter {
greeting: ;
constructor(message: string) {
this.greeting = message;

}
greet() {

return "Hello, " + this.greeting;
}

let greeter = new Greeter("world");

4o R AR1E A L CHRJava » AT XA ELIFEFRE o RNFA—
A Greeter £ o IAMAEAIMRR : — A" greeting 89 B M » — M REK
e — > greet FHik o

fReEEE > RAVEF AR — AL R ORRAA T this o CRFEA5 P

G —4T 2 RA1EA new #WET Greeter W —AFH] o WA AL LY
B R B E—A Greeter R FH 2 Z » FMATHE R ILE o
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AT @44 F :

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);



M) F e T TypeScript F 4k R 89 — &4 4E » BTG5 L EiBE RM o &KL
Fl extends X4EFREET X o T WAE 2] Horse #= Snake X A&
£ Animal #FE > ARTAG R L EMFF Xk o

LM R IR AE R LM ER super() * EAMITERGME T L -

BB FETToMETRETAEE XL 7% o Snake £F7 Horse EAR4]
#T move ik BAIEE T I Animal %K%K move 7 ik > 1£4F move 7 ik
WRBRFGEREA TR o 2& 0 BE tom B E A Animal £# > 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 ABH 5 AR 095 R AT

214 public

L @eBFE o RATAE 855 REFEE LRI o wRIEFELEEZT T
KRR T R REEFRN AN A AT69 KRG LHZ AR public RBAFH 5 4]
4o 0 CHE KoL M AL R public 48 A 5 AT WLEg o £ TypeScriptE » & i
#REKINA public °©

R T VAR A 69 3% — A R R AR 2R public © RAITUAA TE@HFTARETE L@

] Animal X :

class Animal {

public name: ;
public constructor(theName: string) { this.name = theName; }
public move(distanceInMeters: ) {

.log( "${this.name} moved ${distanceInMetersim.);



¥ ## private
LR R AKARIC R private B > Bk R P A C ) R INEF 9] o thde

class Animal {
private name:

4

constructor(theName: string) { this.name = theName; }

new Animal("Cat").name;

TypeScripti i 2 5t £ A% o % BAN sz mA RAGRER » #FEFE
TIIATAE 7 5% » 4o RFTA AR 60 R AAR 80 » RATRIA SN EL L RE
8 o
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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

{ S il

A F+ A Animal ## Rhino A% > Rhino A& Animal £&9F%X - &H—
A~ Employee X XEAF EXE Animal ZAFE o KIQET IILAZEEKEY
Fh]l s FrAEZRERAALSLEH 2 o HA Animal ## Rhino £F T %k

B Animal E89AH A R E L private name: string ° HLEAIAZEEN o &
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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

| S >
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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 :

| S >
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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
| S

B

EE@gBTF 0 BRMNAFTE L DR GRR name Foe— M & KA

# theName £ Person £Z > FH %% name # theName M4 o XAFH AL
W RBE] o HRBMWT AGRIIE RATE — AN T L fb— DR o Tdhy
Bl F A2 AT Animal RA9EBEAR - R T A LB

class Animal {
constructor(private name: string) { }
move (distanceInMeters: ) {
.log( ${this.name} moved ${distanceInMeters}im. );

EEH BN A4 FT theName ° RAEME R LAEH private name:
string H# ke ZEAF41L name M N o KAlde P AU REESFE—4 o

S BRI LM ERBEEZN I — N RIREFRE N o £/ private IRE—
MHRF B A E Rl — A R R 5 2T public #7 protected kit Z
—# o

AR E

TypeScript X # 1 it getters/setters k A HxE xt Z A% R 6997 18] o B REH BhIR A 289 4%
55t 2 AR 8995 19 -



TakAfMie—MNREGREE mIER get F2 set ° B RINN—INEFH
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class Employee {
fullName: ;

let employee = new Employee();

employee.fullName = "Bob Smith'";

if (employee.fullName) {
.log(employee.fullName);

EMNTAMEHGRE fullName > EALFF 512 » 12 LEAT &% KR o

TEIMRAL » BIIAAERAPF BEEGEH > REBAFLEHRTTZE - &
f4est fullName # HEFFIERR T T LA ERHE set 7k o Kb T—
A get F ik o ik E@m e T R T A TAE o



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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Rl Grid. k7 FE#F A B o

class Grid {
static origin = {x: 0, y: 0};
calculateDistanceFromOrigin(point: {x: YA ) {
let xDist = (point.x - Grid.origin.x);
let ybDist = (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(gridil.calculateDistanceFromOrigin({x: , Y }));
.log(grid2.calculateDistanceFromOrigin({x: , Y 1)),

WE R
FERMALCRARGELEER o EMN—RKASEEHR LI RETHO
WMEETAELEMAGELN@YT o abstract XEFARNTELIME LM G

KAMRTLME Tk o

abstract class Animal {

abstract makeSound(): ;
move(): {

.log('roaming the earch...');
}
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abstract class Department {

constructor(public name: string) {

}

printName(): void {
console.log( 'Department name: ' + this.name);

abstract printMeeting(): void; // #bJif 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«

A — 2
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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());

KE > &KAMET let greeter: Greeter ° &&& Greeter XL pFIAgEA
&~ Greeter ° I THIACEHEONZETHORFARACELLIRT o
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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 FHMMA AN E R - ZTEAARA new FHATT
TR E B IFE] — ARG TR o BAMERIFLELST RO AHLIEN o
BAAER  BAVTURIRAREA EHIR 5% B9 ZTARNIEY o
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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());

A FE 0 greeterl 5 ATHE 69— o KA1 LB Greeter % » FHiEA
A F o GRAZATH B 69 —4 o

B)E o BATEEE AR o KRMNGET — M greeterMaker BT E o XANE
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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 REARIF G T E o S HFLAME > KA E W
FBTEETEE o EFAMHZTURIBEBARL PR EALETAINLE 22
R 7| MR A 2F 2 3] JavaScriptFe TypeScript &2 & A # 8 o

let z = ;

function ( ) {
return x +y + z;

FRA
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function add( ): number {
return x + y;
¥
let myAdd = function( ): number { return x+y; },
J S

EMNTAL BN AW EAZ G HA RBEARAY HmREE LA o TypeScriptft a%
RIER @1E 6] B shEBTHB @B ER > HEINAFTE%E o
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let myAdd: (x: , Y )=> =
function( ): number { return x+y; };
RREVOERIARY A REAFPEREEEAN o THEHT %‘ééﬁi?‘:ﬂ%ﬂﬂi JEEq
WP ABR TR o KANVALRIN RO B ELREE » AFNMSRBE—NET
Aok o IALFRAEATHEWTiEME  KMNELTUKXZSE :
let myAdd: (baseValue: , increment: ) => =
function( ): number { return x + vy; };

ARBEHFEMZIELY > BRI CEAXGREEA > AR TFAFLATE
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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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# null & undefined FA 5% MARBIEFEEZKREN P LTSN ENHLAEN
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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
J I o]
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function buildName( ) {
if (lastName)
return firstName + " " + lastName;
else
return firstName;

let resultl
let result?2
let result3

| R— >

buildName("Bob"); // works correctly now

buildName("Bob", "Adams", "Sr."); // error, too man
buildName("Bob", "Adams"); // ah, just right

T3 SRR IR I LR A G E o de R A KA AL first name & T 389 0 AR A EE
sb IR R E A 694 B > defirst names it B @ o

£ TypeScript 2 » AT T I A S HRE—ANKINE S A P ZA L% XA SRR
% e4EA undefined B o CATM A KA LBILIE G 3 o L RAVEF R 4] »
felast name ) KIAME X E A "Smith" o

function buildName(firstName: string, lastName = "Smith") {
return firstName + " " + lastName;

}

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

T BT 56 IR 5 450G @ 89 A B 36 AL B R AR — T %89 » 5T &A% —# > 2R
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function buildName( ) {
//



function buildName(firstName: string, lastName = "Smith") {
// ...

HEZRIHRAE (firstName: string, lastName?: string) => string ° %X
NHFROKIEHERT » ARG TEA—NTHALNEZE -

HERTHARFTAHZ > FRANEYLEETTRZAELALENEE o wRFR
A8 5 2 B I sk A ST > P2 LR F A undefined f % RATRIA
1o Blde » EA1E B |G —MF]F > & firstName A& FKIAME 69 5 %L ¢

function buildName(firstName = "wWill", 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
| — o]
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function ( ) {
return firstName + " " + restOfName.join(" ");

let employeeName = buildName('"Joseph", "Samuel", "Lucas", "MacKinz:

J S 2]
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function buildName( ) {
return firstName + " " + restOfName.join(" ");
}
let buildNameFun: (fname: , ...rest: [1) => = ht
J E— o]
this
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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);

{ E— >

TVAE 2| createCardPicker £ANRH » FHBXRBRETT —MFKEK o L RANZ
REFENMEF » 2R ECEHRA BB EERLRET o

A createCardPicker B E & HE L8 this HXERT window 1R

A& deck % o AAKMAALARLEEAT cardPicker () ° MLEAEIEF kXA
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A& window ) ©
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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);

| S— >

F 37 FH A > TypeScripta EEFIL T — Mgk » wRELRIFEXET --
noImplicitThis #&128 o ©4&48H this.suits[pickedSuit] Eiﬁﬁ this #9 KA
A any °

this %%k

F¥EMZL > this.suits[pickedSuit] # X AR E A any o XAEA this %k
A EFmE LKA KIN o FHGFTERL  BRE—AILKXE this Sk o
this 5% AMRO A CHALEAKI| LG RATD :

function f(this ) {

// make sure "this ™ is unusable in this standalone function
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interface Card {

suit: ;

card: ;
}
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);
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interface UIElement {
addClickListener(onclick: (this: , e: Event) => ):

}
{ S

this: void meansthat addClickListener expects onclick tobe a
function that does not require a this type. Second, annotate your calling code
with this :

class Handler {
info: ;
onClickBad(this: Handler, e: Event) {
// oops, used this here. using this callback would crash af
this.info = e.message;
Iy
}
let h = new Handler();
uiElement.addClickListener (h.onClickBad); // error!

| S— »

HET this £2E » R EXF 9 onClickBad L/ /£ Handler #95E4] LR o
K & TypeScript& 4 M %] addClickListener KR #F A this: void ° &

T this £ k5 E 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 # & 7T this XA 4 void °» HiiE
# addClickListener & %fg o HRT » XLERA RFeMER this.info . %o
FHRAERBE s RRFETAE A AT R RET ¢



class Handler {
info:
onClickGood = (e: Event) => { this.info = e.message }

~=

BATITHR A K J LT AWK this » IR EZ T e eilELh

¥ this: void # R % o 5 ZEHA Handler M EHRMNE ML R o 5H
— %@ FEARLSWAE—K » K3 Handler 94 E o BAILER

Bl Handler =t % & 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 " + pickedCardil.suit);

let pickedCard2 = pickCard(15);
alert("card: " + pickedCard2.card + " of " + pickedCard2.suit);

{ S— >
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let suits = ["hearts", '"spades", '"clubs", "diamonds"];

function pickCard( ) : number;
function pickCard( ): {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 " + pickedCardl.suit);

let pickedCard2 = pickCard(15);
alert("card: " + pickedCard2.card + " of " + pickedCard2.suit);
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z % Z Hello World
T @k F—AMERZH 6T identity B3k o XA R AR GETEANEH
1 o AR A AR S A echo G4 °
TRZMEGE s INMRFETRLS T @A

function ( ): {
return arg;

KA KAVEA any A R T LREL

function ( ): {
return arg;

BRER any XHERIANSRFTERBBEMT LA Marghd > BREFERT — &
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function identity<T>( ): T {
return arg;

KA identity R TRATE T o T HHKRMNBAA P EAGEE (1

4= 1 number ) G HRMATUERMZIARA o ZBERMNBRIEMT T SME
WAL o RARMNT U ELFX AW GREEEAZAARNT o ZAFRIRIE
S BAE R g R A BG4 o

HAFZARAE identity RFEMBEEZE > AACTAEATEALAE o R
TiH any » EFREEFRE & B F - FAGERFEAME > FARMBEEAHF
R LA o

EMNEZXLT2ARFE » TUARA AT EER o BF—FT » FATHG 5L 045
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let output = identity< >("myString"); // type of output will

| S— >

LERAVAAGIEETT T & string £ » FEA A5 fiEL Rk £ A
T <> FERKRMAAE () ©

Bt kLR o AR T KRB - B RFE QAR 09 S4B B3 A B KA
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let output = identity("myString"); // type of output will be 'str:
J E— o]

EERMNALERMREST (< ) RAHBEALY  KERETAE
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1 R ZAB L identity XA 2R JEAT > Hif B B RARAE R BRI E A 69
iR XA G REA o R EEHE o RL A X AR S MRIEERTH LA -

& TFZAT identity #F :

function <T>( ): {
return arg;

e R EAVEE AT arg #9KE o BAVRTERSZIHEMK :

function <T>( ): {

.log(arg.length);
return arg;

S R IX AL #%ﬁ§aaz:i§€%vt§kﬂ]ﬁﬁﬂﬂi’ arg % .length &M% » {aiEﬁszﬂkZT
1880 arg EARANBM o 10 IBERXATERRGZMEZERN > AT X
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function loggingIdentity<T>(arg: T[]): T[] {

console.log(arg.length); // Array has a .length, so no more el
return arg;

}
J — e

R VAXA$ 2 A loggingIdentity #9EA : ZA KH loggingIdentity » 4EIK
RULHEEK T R arg * EAMUERYE T %4 FREUTLELEAY
AT KA o wRENEARTFRE » FRE—NEKFHA > AAE T 89489
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function loggingIdentity<T>( ): Array<T> {
.log(arg.length); // Array has a .length, so no more el
return arg;

}
{ ]
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function identity<T>( ): T {
return arg;

let myIdentity: <T>(arg: T) => T = identity;

HATLT AR AR 82 B4 » AEAHKE Lt Ay X Eatstm EZET A -

function identity<T>( ): T {
return arg;

let myIdentity: <U>(arg: U) => U = identity;

BMNETOMERFA AR ELOZTEERELZH KL



function identity<T>( ): T {
return arg;

let myIdentity: {<T>(arg: T): T} = identity;

R FEMNEFH-MZBEOT - KM LadlTLONZTFEREFHRBN —
Ok 2o

interface GenericIdentityFn {
<T>(arg: T): T

}

function identity<T>( ): T {
return arg;

}

let myIdentity: GenericIdentityFn = identity;

— ARG BT 0 RATTRRBREZ SR SEEMNME O — N5k o ZHRN KR
TR 6 dm 18 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 FOKT VR - REMEZHE R ALz %5 ELEH
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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 &4 AL+ AW » FARTROLEZEZZRT » BAHZX -

Rl © R ] 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 IEATFZ AT B — AN T 0 BRATA BHR AR AR R R A 6y — 4 > %‘T—B_%&ﬂ‘] Fn 3G
X AAE LA AT 2 AR 69 B o £ loggingIdentity #lFF » &A14

] arg & length B s 22 R FERF R IEAEMNLALA length Bl AT

kR4 T o

function loggingIdentity<T>( ): T {
.log(arg.length); // Error: T doesn't have .length
return arg;

A FAFany T A £ s ENAZRA ZKFLEIEEZEA length JB M 69 T
HEM o REENGEREZIANARKE > RNFKAT  REREVELSEX— B o
A BNFEZ B TTHAHORER o

A BMNEX—ANE O RBAYRESF - QI E—NE4 .length BHEED >
18 Fl iAo Fo extends REFE LAY R :

interface Lengthwise {

length: ;
¥
function loggingIdentity<T extends Lengthwise>( ): T {
.log(arg.length); // Now we know it has a .length prope
return arg;
b
J — o]
RAAEZNZHRERELTHR  Ae R BAAZATHEETEY

loggingIdentity(3); // Error, number doesn't have a .length propel

J = i
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loggingIdentity({length: , value: 3});
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b EATFH Z X ARANRBZ A EH 2R o

function copyFields<T extends U, U>( ): T {
for (let id in source) {
target[id] = source[id];

}

return target,

let x = { a: 1, b: 2, ¢c: 3, d: 4 };

getProperty(x, "a'"); // okay
getProperty(x, "m"),; // error: Argument of type 'm' isn't assignab.

| S— >

FEZREERLLA
f= TypeScriptft Fiz B eI T K%t » FEZI M EJRFZGEEA o thdo »

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 findKeeper<A extends Animal, K> (a:

prototype: {keeper: K}}): K {

return a.prototype.keeper;

findKeeper(Lion).nametag; // typechecks!

{new():
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enum Direction {
Up = 1,
Down,
Left,
Right
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enum FileAccess {

None,

Read =1 << 1,

Write =1 << 2,
ReadWrite = Read | Write,

G = "123".length

¥
MERLEETHEEALEG—AF o L —AREZEAZHET U E AL

=
B4 AT R 6 Wt o

enum Enum {
A
}
let a = Enum.A;
let nameOfA = Enum[Enum.A];

ENE S
var Enum;
(function ( ) {
Enum[Enum["A"] = 0] = "A",

3)(Enum || (Enum = {}));
var a = Enum.A;
var nameOfA = Enum[Enum.A];

AR T s MAERBE B IER—IDHE > @@k ( name ->

value ) ## ( value -> name ) ° FlIACEFR R &2 m— K E M7 R A
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const enum Enum {
A=1,
B=A*

TR ARG F R R X LR R T H ARG Z I LR FRB LK
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const enum Directions {
Up,
Down,
Left,
Right

let directions

| S— >

[Directions.Up, Directions.Down, Directions.Left,

ARG R A

var directions
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[0 /* Up */, 1 /* Down */, 2 /* Left */, 3 /* Rigl

declare enum Enum {
A=1,
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let x = 3;
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let x = [0, 1, 1;
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let zoo = [new Rhino(), new Elephant(), new Snake()];
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let zoo: Animal[] = [new Rhino(), new Elephant(), new Snake()];
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TXaEakd ki XL G EA X o o

.onmousedown = function( ) {
.log(mouseEvent.buton);

};

LA F 2438 — AN KA 44% > TypeScriptE2 A i & $ 1%
Fl window.onmousedown R# Ay KR kWA G KR E XGEA o FHb > 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.buton);

i¥

A HIZRKNA A SRR ER > ETXRAMLY o M 6538 T R4S
TP AAZRERME AR ETURA o

ETTFXERERLERSGEATIRAE o @F A5G 5H > WERRXOEL » £
HMEZ s AR AR ATFEERREGEEE o LT XML LM A /AR LA
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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 &#H A&
A H LA o



TypeScript 289 £ A Za M T A THEMHF LA o M ERT—F AR L RN X
MR EA g HF X o CEF 5L L (nominal) XA s attb e (FHiE: A TL

N EBGEHARY » RBEVGREMERFNEAALAANGSE A/ XERG L
kgt e IEEMBEREBALTER » eLAATRAVGAREN » B FRE RN #H
WE o) AT EH T

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
Z A PR EBA L 3, T Named4E 0

TypeScriptt 25 # 1 F & A T AR IE JavaScript X aG 69 2 A 5 ik R4 7H4g o
JavaScript L/ ZHiE A E L 3t % 0 Bl [P R XX foxt FF@E 0 AT yui)?r’] L4
RAAARH R EEAN SN L LR AL BT o

X T T HEBGEZFN

TypeScript®) £ A AU R LA RBERNBEEH AL AR HE - A EA
PNy Tiﬂ‘f ’ a’ﬂiﬁ#)’(ﬂ: R 56789 o TypeScript A 7F XA LT AT AR AL XL

AT m R o B LFE o RATRAREAT 2 04E 2 K £ XA A LA A 69—
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VAR

TypeScript ML X A LR RN Z » R x 2HE y "B y 25 EA
5 x FE 8B o e

interface Named {
name: ;

let x: Named;
// y's inferred type is { name: string; location: string; }
let y = { name: 'Alice', location: 'Seattle' };

=Y

LE%%ﬁy%%%ﬁ@%x » RIFEREE x PHENBEE S ALTR
y PHEI BN o ERATF 0y SAEELF
A& name & string XA R o vy J%E%ﬁ" o A bR A IE 7 o

e & R R A A AR AR R B9 AL

function greet( ) {
alert('Hello, ' + n.name);

3
greet(y); // 0K

EE oy AN location Btk EIR R AT K4k RABAER (XE
A& Named ) B9 R A ——RELGHEE ©

BRI RZH AT BEFEIRAATFRR ©

LA A R Z

Aa 3t R 0 IR RAE XA Fext XA GG B4R L PR B 5 IR ARG 5 9] RE R e T F] BT
AAZELEZEN o TORINAAMNG LG RPANT » CIRELELI]REAH T
B



let x = (a: ) => 0,

let y = (b: , S: ) => 0;
y = Xx; // 0K

X =vy,; // Error

25K/ x RERMRMAEL y > AAACNHHEEIIR o x GHENFLLTE
fy R XV LH - EROALZNLTRREERAE > AREEMNN
KA ZE > x MENSEE y PAGRKRI ARG 5L > AR

BoARMEBE BA y AALEOEASH 2L x HAH > AAARAUR

18 o

BT AAT 2 AT 2% 58 BPITF y = x PARKE - RELZKEH I
%4 JavaScript Z AR # g o Hl4e o Array#forEach £EWEZHEAE3IN A
oA E o Rl fe AN o REwb s A—ANRERF MRS
AL R

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));

TERAAWITLEREEER > | Z A MUTRDE 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

A AGEAR R AR A LA LT B AR R B EEL AT XA o



S A R e

S gk B AR 0 R 5 R B 2R BRI 4 B AR B HE R R A R
WAL o AT EN > RARAETRAEANT —MNEA EHHEAZ LR
oo A2 PR ZAAENGG R BRI R T R A2 KA REAIZ L - FERLE
AR Y AR AR 0 IR BAEYS £ ILAR % JavaScript £ 89 F LA K o 4w

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) => \
/r o0

// 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));

j S— s

] % jﬁ;iﬁLZiJﬁq 5ﬁ;§§t

WA K R R ITAE s TR ARG LAAEET R o REM EHINGT A
BATLERGIE > BARRA T 5 LA & 69 5 Rl L 4% o

h — AR B R RS > CEHSBETRAT AR -

TN TEBAGLRREETKRETY s ENEITHOARERE » THAFH MR ERAER
mA g AAXNTREHRFE R EAS THH#%E T — undefinded °



A — AT 095 F 0w AR EIER— AN E R EGE A 3 TARF R R Z T 4 eg 4
Flast XA AL RRET AT LE KA

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 + ', ' +vVy));

{ S— >

SOt e 31

MFTHEHNRE  RAKGENETRNEEDERIF LRI G RZFLEL -
AR T B AR R AT AL BT A R R ECT R A 6938 7 1A o

A

MARBEHZFRERT  FEAFRBSHFRARS
FEH o Hoda

o RRMA L ET

‘3?3

enum Status { Ready, Waiting };
enum Color { Red, Blue, Green };

let status = Status.Ready;
status = Color.Green;

)2
N

=
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class Animal {
feet: ;
constructor(name: string, numFeet: number) { }

class Size {
feet: ;
constructor(numFeet: number) { }

let a: Animal;
let s: Size;

X 89 FLH AR B
AR YRR o 5RO TGN RBEREH W REBAE—BE A

P e 2 BARER—AROEABARR o X AKTERMA L
%o AL ETARAEA LB A FAE R 6 % -

2 R

R A TypeScript&£ &M e X A% » ERSRAZ AL EMA LR 0%
REA o dm o

interface Empty<T> {

b

let x: Empty< >
let y: Empty< >,
X =Yy

EERBE s x fo oy AFEG BACNGEHEAEVLEZGHEAT LT
Bl o @ ANBIFERE—T » ¥hw— i i > shieA B ST T/ T ¢



interface NotEmpty<T> {

data: T;
}
let x: NotEmpty< >
let y: NotEmpty< >

X =vy; // error, x and y are not compatible

ARE o ZRERESATHTFRTE-NZR XA o
MHTRBETZHBERGZALLN > 2leMAZE LK SR any i - REHA%
R AT » 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 2]

R

TR G KA

BAf AL » RAVEAT #ah » CABEALEIRA T L o £TypeScript® > A
AAP R EEE  TEAGKME . SN FRAET  MIEY RT FEAEEZE -
R any R HI any BALF ALV 5 F RAE 25 KA 2 7 SOMO A 26 0 IR A8 28 2

3



BEENRRRAT S HERT EN P gMF o L 2R REZH L REEZSE
MkIEFRIEE L implements F7 extends EEHE o £ L4380 HAN
TypeScriptiz & #.7C.


https://github.com/Microsoft/TypeScript/blob/master/doc/spec.md

T L XA (Intersection Types)

RIRBERSGARBDESHAA-ANAEA o ZERMNTRERAAGSHELAE B —
RRA—FPEY s CAETHEGHA 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 HekS | ) TaLeiTalZRAN—
AT BT



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 £%A (Union Types)

BRERXAGT LEXRNRAE R 22 A LI ZATRE o BRARSEIZIMFHEIL
— AL AT Z AR number X string EE 5L 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 EABEEZRT any ° ZHABLKA
TAEAN—ANBAAE number ¥ F75E string £A 69454 12E TypeScript# 4k

oo

let indentedString = padLeft("Hello world", true); // %iFMEAEL - 1

4 E— 2]

EEGBOGSEEZT L RNTRLSGIAF LA E /A BZOER o ZAHK
RAREIRFFWE > 2R LB ET EHE R o padleft RIEMANITFLZ—E
R BRAVEANTrAE LA o A EAL ALK £ XTI o o REMNH AR
RO GENJIE > IFFHOFTARTERT o

K& any » HATME RS LAMEA padding B 5%k :



)
* 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

al — >

BEAEXBET—AMETUARILAARAEZ — o KATARR (| ) 2BENSEE > FT
YA number | string | boolean &R T—AMA® ¥LE number * string °
# boolean °

o R—MEAHAE LA > RATA G FILIR S X P A XA Z G R R 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 - ERAZ

| B » RIS HTHZECEET AF B PEAORRT o IAHF

2 Bird A —A fly &R o EMNFREAMT—A Bird | Fish XHOHTERZ
TR fly ko WwRTEAZBITHA Fish XA » ABZAA pet.fly() LB
-

o

AARPF SR 52 EXA (Type Guards and
leferentlatlng Types)

BRARMELSTARETUAA TR EXBGEIL - 125 KN EBHHT FLT

A Fish BE&X 7 ? JavaScriptZ# Ak R 224 T 480G 7 k2R ER R A G A
Foo X ATARAE » RAVR GG RIS XA P AR IMA R R ©

let pet = getSmallPet();

if (pet.swim) {
pet.swim();

}

else if (pet.fly) {
pet.fly();

}

A TR B TAE » RO BAE R XBWTZ ¢

let pet = getSmallPet();

if ((<Fish>pet).swim) {
(<Fish>pet).swim();

3

else {
(<Bird>pet).fly();

3

F P A2 e R AR



RETUEZEINENAFRSREALAHET o BERIN—ZREIER > shitk
ZIEHEAD L EFRENmE pet O RBHERTT o

TypeScript 2 #) X B RP WAL ERA TAE « EURPHRL-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§34 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 Bk 6y A
REEANEBE T FORE LD LRES o

if (isFish(pet)) {
pet.swim();

3

else {
pet.fly();

3

Z & TypeScript ~xseii £ if 49X EZ pet £ Fish £ 5 CZFH L else o

XE > —F A% Fish £8 » — 2 & Bird £# o

typeof XA x4

REERMNTI L RAEAEQ2ERAKESEAFE padLeft R o KATTUE 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}’.
}
J S

R s bMBEBZ L —MNRBRFITERZTGLZRBER > BRKRET o FEHE
WA RAT T 5LH typeof x === "number" W F R — AR > 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}’.
}
J T L
& typeof EARIP RA AAH NARMIRG] ¢ typeof v ===
"typename" #¢ typeof v !== "typename" ° "typename" s&/R

=)

A& "number" ° "string" °* "boolean" X "symbol" ° {2&TypeScriptH}
SRR CFHF B BT R oMLk {mp a2 HRY o



instanceof %A fk4P
R CLEMET typeof EA R H HxtJavaScriptZ 49 instanceof AT
BoGiE s RTRLUEFR TR T RHGAR o

instanceof RARI LRI ERFR@ILER G —Fb7 X o tbde » HIIEL
— T X AT F A 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% > TypeScriptd safty :

2. ML L PR E Y X B A



VA LR 5 o

= VA A nullay £ A

TypeScript &L A A A+ 452869 £ 4 » null #» undefined ° B2 % & A fEnullF=
undefined. &A1& a2 A —F L EME M EZHA - KINVFEALT » 2ERE RN
A null 5 undefined T AMAALIEITEA o null & undefined £FTAH E
CERBG—MHFE o RAELFRE » RELEFRTHENRELLCER » 3L FE LR
BRI ZAE LALTAT o null 89X AZ > Tony Hoare » #Re AN 18{07 &4

CEER

--strictNullChecks AF1e T VAfR kb4 i% | SIRFH—NTEH » SRS HFH
X 6,4 null 2 undefined o &7 vA4E A BR & KA BHA G 6,4 €A41 -

let s = "foo";

S = ;

let sn: = "bar";
sn = ;

sn = ;

E%& 0 4% B JavaScripttgiE 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#HZH M E 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

K S

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

K =

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 FEMARX G EJavaScriptE 5 69 R — 5L

function f(sn: string | null): string {
if (sn == null) {
return "default";

¥
else {

return sn;
¥

5 k7 284



XERAEHEHRT null o ARET R R BB LA

function f( ): string {
return sn || "default";

do R FER A% ES null K undefined AR VME A R Z FahETh o &
EAMNI 1 B% . identifier! M identifier 8 XA E XL
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
J E— o]

RABAE R T 2% RARFRS L HEFREER4809nul (F 3}5 T sz Bp iR 6 R
BEKX) o BACEERZNA T EZ[FGREA » RLZRGERE RFM I
B R REE o e R K KSeiE ﬁﬁ%ﬁﬁﬁm’%ﬁﬁ% BB name #9

EL R

A —ANEHMARANFLF o RAR LA FodE o RAE > 22T EA TR
SR RAABRL MR ERTEHRA -



type Name =

’
type NameResolver = () => ;
type NameOrResolver = Name | NameResolver;
function getName( ): Name {

if (typeof n === 'string') {

return n;
}
else {

return n();

ARG TEHE—NEY - CQIET ML FRIAMANLE o 4574 LA AF|
ZARE A AR 0 R T A AL 8 — AT XL A o

Rl —# » AR LLTURLZH - BN T AR R R AR LAEH L EFANA
ML N

type Container<T> = { value: T };

EMNLTIERMERH L R ERMEZIHNADT

type Tree<T> = {
value: T;
left: Tree<T>;
right: Tree<T>;

55 URA AR 0 BATT A1 — 2 H 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/E aliased L
Bt SR AL Eme LA o

type Alias = { num: }
interface Interface {
num: ;
}
declare function aliased( ): Alias;
declare function interfaced( ): Interface;

A—ANETERHAZLBH L FEEM extends F2 implements (B TR
i extends ## implements HEERA) o HA R Ty Zmzad T A
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, 0, "uneasy"); // error: "uneasy" 1is not allowed

J —

RARKNEZAAFGFHFRFL—RBASLMEE - AL CEN L F 244% o

Argument of type '"uneasy"' 1is not assignable to parameter of type

J S— s

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 & (Discriminated Unions)

RITASHFHEFEHEEEY > KERA » XARP R HE RO Z— AT
RS [ EEX » CLHBAZREIKEIRELIIE LA o THREKESLEJEZX %R
RRA ML o —®IBF 28 FHHARIFRKS 5 MmTypeScripthl AT A &9
JavaScriptit X, - € AA3INEF :

1. BAERGFHEFEEEME—THRGBAE o
2. —ARMA L BETRELEMHFKL—FEAL o
3. LB LA ERRI o

interface Square {
kind: "square";
size: ;

}

interface Rectangle {
kind: "rectangle";
width: ;
height: ;

3

interface Circle {
kind: "circle'";
radius: ;

BREMNFATHZHELSNIED o BANHEOHA kind BBREERRGFHF T
mERA o kind BHARKTHRGIFIESIFSE - R BHENET TEANE
0o E& B SANEORAZAKRAN - TERNIeCiRESE —



type Shape = Square | Rectangle | Circle;

A BAVAE R T PR 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;

FEA

LRA R EITA T PR TALE » KA1 ERFS TIRBA I K] o todw > 2o F
FAVARImT Triangle #| Shape * HAIFHZEFEEH 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;

}

J

1 i

A% switch &H QBT A %R » B vATypeScriptik 4 3 A & $H B 1% 435

® undefined ° % RARMAHMIE T TERITEEANA number * 2R EEHEE —
AR A ER EBREE XA A number | undefined ° Ad o Xk
fe Ay Z 4k B --strictNullChecks *f'& XD ¥ % R4F o

B A kA never R RIFERACRBITRERLE

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 ) B 5 FTA TR LG AT

XE > assertNever #%& s £% 4 never A —
R o wRIRERT L Mcase AL s BEA—NEZ XA HF B LGF5—
ANEAE o XA F N E BT L — AN HE s 2R AR EIEE Mcaset T fE AL F

2]

FaBl § o

% A% this £#



% K560 this REERTHORENCLSEARBE T EA o IWARMF-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 > RTIXGBRE » 489 % Tk AHER N Z 378 5 % o
R EEHAEATH T o



class ScientificCalculator extends BasicCalculator {
public constructor(value = Q) {
super(value);

¥
public sin() {

this.value = .sin(this.value);
return this;

let v = new ScientificCalculator(2)
.multiply(5)
.sin()
.add(1)
.currentvValue();

RAH this £A > scientificCalculator 37T AE9% & 4
ﬁk BasicCalculator #JF]AfERFHEOGEFTHE o multiply K 2K
® BasicCalculator * B &A sin 7k o Rdf & this £
A multiply 2R E this ° £ ZzEA ScientificCalculator o

%351 X% (Index types)

R RINER > RIFESKRBLEFEATHRABHRE R o flde » —ANF LAY
JavaScripth X A& M 2t £ P 2 BUE M 69T & o

function ( ) {
return names.map(n => o[n]);

T 0 A& %= 47 £ TypeScript 4% A sb X % » il iF & 5] 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[]

hiFR LKL name £EEZ Person BI—ANBM o RBIEIIATILAFHG R
HBREF - BAL keyof T @ R XA L 9BRER o S THEMEE T » keyof
TSR T LO 5N L BHLFEL o flde

let personProps: keyof Person;

keyof Person £ A& L5 'name' | 'age' ZEZABHIEY o FF| &L RS
Y LB B HEE] Person @ #l4e address: string * R4 keyof Person 4
B %A 'name' | 'age' | 'address' ° MR AZEME pluck FFZXE ET L

iR keyof * BALEAMZMIARARFRETRELGENRSE - BRHEZELESE
RAEGAENT IEAE) B4 % pluck

pluck(person, ['age', 'unknown']);

j S— o

B AR AE TIK] > R FRERF - £ZE > AAEZRBRT &1k X8

% o X ZRA person['name'] BA XA person['name'] — E&KAEGHTFE
MA string £& o AR g RIIXHEW—H > RTAL L@ LT L2
A T[K] > BEACHBRATAE o RAZAKREYTZ K extends keyof T %t
VAT o Hl4e T @ getProperty HE&H 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 KA » Hk getProperty #Ji&E
MAMAEMRE ZGBERT o

(S

let name: = getProperty(person, 'name');

let age: = getProperty(person, 'age');

let unknown = getProperty(person, 'unknown'); // error, 'unknown'
| E— o]

FHRBE o TF R R 24

keyof #2 T[K] GFH B L3 B LBITRE o WwRBRA—ANFHEFHE L35 4
B RA > ARZ keyof T &4 string ° HFE T[string] A &I ZELEA :

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:

14

readonly age:

X f£ JavaScript 4 % & 3L » TypeScripti2 £t 7w £ 4 & & @& # £ A 65 —Fp 77 X,
— BRATRA o ABHEAE HEAA AR GH X LR RV EHENBME o F
4o 0 RT XS FFEANBERA 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 A A C 8 RIS

type Keys = 'optionl' | 'option2';
type Flags = { [K 1in Keys]: };
CHBEGRINELGBEEA > AIEEAT for .. in o BA=ZAFS

P CRRRIBE BN A B -
WA Keys * CALTEBRYBIEL Y EL o

ARG TFTE s Keys A GAG 66 &ML 7] & Ft &M KA KT
& boolean * HbZX A4 XAEFRT :



type Flags = {
optioni: ;
option2: ;

FEEEGRAE > THRART L@ Readonly X Partial ° EflaAkT—&
CHENER s BiR— Ty XEHRFH o ZhEL keyof Fokgli7 o] R4 24
B F

type NullablePerson = { [P in keyof Person]: Person[P] | }
type PartialPerson = { [P in keyof Person]?: Person[P] }

B¢ & R 89 Ho 75 & 7T VAT — 338 A R A o

type Nullable<T> = { [P in keyof T]: T[P] | 3
type Partial<T> = { [P in keyof T]?: T[P] }

ARG TFE o B EZL keyof T EEREARZ T[P] 9% 1K o XA{EHAM
BRAT R A G — NFIERR o A A X RLHEHTF L6 e REAT T WEMRREAR
R o ik B Sl P Ao tEAT H B Z AT T A BT A A5 A 0 B PEAS AR AT o 4
4= > /B81% Person.name A& R4 » AL Partial<Person>.name L& & Rk 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]>;
b

function <T>( ): <T> {

¥
let proxyProps = proxify(props);


https://en.wikipedia.org/wiki/Homomorphism

/Z% Readonly<T> #7 Partial<T> R4 A/ BHEA1S Pick ## Record —
P4k 8,43 T TypeScriptégir 2 2

type Pick<T, K extends keyof T> = {
[P in K]: T[P];

}

type Record<K extends , T> = {
[P in K]: T

}

Readonly °® Partial ## Pick &Fl &%) 12 Record A& ° HA Record
FEEMARBDRFENEBMN s TACTEBTRA

type ThreeStringProps = Record<'propl' | 'prop2' | 'prop3',

{ — L

FRBZEUARAR LGB > HLENT2INERIE N EEG A

oy B 44 2L AN B AT HEBT

NERTRTMEE-NEAG BN RL2ETRRAwRENHE - AETILEF
/r,g:

Sm

function unproxify<T>( ): T {
let result = {} as T;
for (const k in t) {
result[k] = t[k].get();
b

return result;

let originalProps = unproxify(proxyProps);

RN
:\.»

BAN OB RZRTRSOBA XA o wRBHRBRZREH > MAFE
ﬂ‘a‘ﬁél W R — A RS -
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8 ECMAScript 201542 » symbol A T —##189R A £ » 3
1% number #2 string —#% °

symbol EA&GE LA Symbol i HFKe| 2Ly o

let syml = Symbol();

let sym2 = Symbol("key");
Symbols & 7 7T # % Hof— 4 o

let sym2 = Symbol('"key");
let sym3 = Symbol("key");

sym2 === sym3;

%555 B —4 > symbolsu =T YA et % B a4k o

let sym = Symbol();
let obj = {
[sym]: "value"

}i

-log(obj[sym]);

Symbols#. T A5+ ey B % 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 P L symbols » A — 2 €22 X BT Bl 4289 ) & symbols X & symbols
RAETIES NIRAATA o

VAT 4 12 esymbols#9 7 & -

Symbol. hasInstance

7 ik &K instanceof EFH A c MEBEENFZ AR BRI AN EEEELE
{51] o

Symbol.isConcatSpreadable

R RS E—AZ LA Array.prototype.concat B 0 A F G5
BAFAT TR o

Symbol.iterator

Jrix o % for-of B4R o RE A Z K INERS o

Symbol.match

7% » # String.prototype.match WA o EN R X XA K EBEFHFE o



Symbol.replace

7 % » # String.prototype.replace W o JE M &k X kB # T4 B FILAR
LR

Symbol. search

7 % » M String.prototype.search A o i N & ik X 3R B T B 5 E F 44 &
Fag &5 o

Symbol.species

BB > 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 FiRVE AR o Jext F 454 4 40 5 69 JR4E 1A -

Symbol. toStringTag

7rik s WA E 7% Object.prototype.toString A o & B4 & 2 Z AT KN
FAF B o

Symbol.unscopables

%o €A TIRA G BMERIE with 1F A BB AE I o



T % AR
G — A EEINT Symbol.iterator BMEE » BITIAACEATHENRLG o —&RF

it
4= Array ° Map °® Set ° String ° Int32Array °® Uint32Array *#F&
ZFINT A B Symbol.iterator ° % E&) Symbol.iterator HZX i &

E LA AR A FE o

for..of &4]
for..of 2#®Mm TR E > AR Z L6 Symbol.iterator ik o T@s&

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 #HAKGExt 69 42 695 & > M for..of WA 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 TEAESZ B —Fp 7 % o
122 for..of RETHERFZGE - RESZ Map ## Set LA FI
T Symbol.iterator 7# i » ik&A1T A5 15 €A1k A4 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 —/MNEiR s s A X MR BB L LN

7 Symbol.iterator ZWM& o

RiERSER— AR L for EIMEA for..of HEIR > tbde !



let numbers = [1, 2, 3];
for (let num of numbers) {

.log(num);
}
AR B 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 A% 4 & 5ECMAScipt 201569 51 % & » % & 2 £ RAAL 51 %8 for..of A
BHENREFILF X o



X TAREG—EHLA: FHLEZ— % > TypeScript 1.5ZRBLLELAT T
o “PRIRALIR"ILAE AR L E 7 o “INIRABLIRILL N G AR A LR 0 X THA
T 5ECMASCcript 2015 289 K& RF—E » (LK ATL module X { 48 % T

F£HfEH 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 A — o

Rk B P AR 6 X & AR A U 3] 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 { ZipCodeValidator };

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— >

RA—MEIRTAEE S AR > el F H A RIS £ —ARBTE

% : export * from "module" -°
AllValidators.ts

export * from "./StringvValidator"; // exports interface StringValic
export * from "./LettersOnlyvValidator"; // exports class LettersOn.
export * from "./ZipCodeValidator"; // exports class ZipCodeValid:

| E— >

FA

BHRGFANBREEFE—HRE 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();



KEAMER I AT E o B E k7 PR
6y 5 38 2

import * as validator from "./ZipCodeValidator";
let myvValidator = new validator.ZipCodeValidator();

ELA & 1E 8 5 A AR

RETMHERZ LAY — LR 2R E L2 HREB L CBREN o ZLBERTE
BAEMFHEIA P RARRXRZCHIH o EATEOFTERIFAZEESR

import "./my-module.js";

BN

FARIRAT AR — A default S o HAZF R4 A default X4EF4z1; 3
H—/ 3k R a9 A — /> default S o &2 —MHFHRGFAHES
A default § o

default § -+ 51&H4] o rbde o RJQuery X458 X E T REA — MRS
d jQuery & $ ° FHRMAERELLE ﬂﬁ—ﬁﬁf&% jQuery & $ Fii
JQuery °

JQuery.d.ts

declare let $: JQuery;
export default $;

App.ts

import $ from "JQuery";

$("button.continue").html( "Next Step..." );



KRB AT AAEHATRARKINTE o HRAKKNSFHEOEF RN LTET
VAR o5 o

ZipCodeValidator.ts

export default class ZipCodeValidator {
static numberRegexp = /A[0-9]+%$/;
isAcceptable(s: ) {
return s.length === 5 && ZipCodeValidator.numberRegexp.test

}
{ 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);

{ ] >

default S HATEZ—AME

OneTwoThree.ts

export default "123";

Log.ts

import num from "./OneTwoThree";

.log(num); // "123"

export = A7 import = require()

CommonJSHAMDARH — 4 exports *t ZEMEA » C©OA T —MERITAH F
M % e

CAIE L FFe exports BH:A—MEZ U F o BKIAF HBRITFRREFE AT EE
Ko A F AR EFESE o TypeScripti€k X & export = EH A LFAELY
CommonJSAAMD #) TAE i AZ A o

export = BEEXL—MERGFEFE o CTUEE Fo > G LFH - JF
HAE o

EZEIAN—/MERAT export = 94EIRE > LM 4E F TypeScripti2 4 69 4 2 15

% import let = 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 1] i

£ RARE IR ARG

RAE iF i 48 B 094k B AR 58 %hF B &4 A & 89 Node.js (CommonJS) »
Require.js (AMD) » isomorphic (UMD), SystemJSSECMAScript 2015 native
modules (ESB)E 3k e 8 & oAt F 69 RAL o 3T AR A MR

¥ define ° require #° register &L 0 HHA B AR A K BT o

Taege] TIHAT FAF HE ) LA 698 F2E A5 B A48 091 R m 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;

});
d 1 i

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;
1)
J E— o]

System SimpleModule.js



System.register(["./mod"], function( ) {

let mod_1;
let t;
return {
setters: [
function ( ) {
mod_1 = mod_1_1;
1

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 -
fa] £ 7 A9
TERMNKEE-TAI@OBIESRS LI > FMERAF-AFLG5E o

AT RF RV FRAEGSTEE T — Mk B 47 o 2 TNode.jskil > A --
module commonjs : *fTRequire.jskit » £ ~--module amd ° Jbhe :

tsc --module commonjs Test.ts

BIFEARG » BMEREAER—DERE s XHF 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 "./vValidation";
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
d 1 i

TR R L 5 B e =

AEAE AR RABEE LS T A & EAMESR o £ TypeScriptZ » 48 T @69 7 X
KRG LT E A B F o KA L R e 8 B T R R

Bk R LA D A G HENEIRA L A R EGJavaScript T A 2] o de R — M BRAZ IR
RERABEZMIRS;ER » FLZLRALEZREIXNFPRAN 3R F&4E

R require X AMEIREGKAG o Fukde %A K B 69 5] A 2t AR AARA H 69 0
ROt 4Rt T B B G8 -

LA X 94 & 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 —TBIEZZE import TR R REAR TR ( FRAL SR

JavaScript#y 3.7 ) o



AT AR EM AN s RATUE typeof *4EF o typeof *4EF o H ik
TR TR > A E—ANERE X ERRR ARG EM o

7% : Node.js 69 5 & A% 3k w3,
declare function require( ): any;
import { ZipCodeValidator as zZip } from "./ZipCodeValidator";

if (needzipValidation) {

let ZipCodeValidator: typeof Zip = ("./ZipCodevalidator'
let validator = new ZipCodeValidator();
if (validator.isAcceptable("...")) { /* ... */ }
}
| s D

7] : require.js T 89 3 A A B v £,

declare function require(moduleNames: string[], onLoad: (...args: ¢
import * as Zip from "./ZipCodeValidator";

if (needzZipValidation) {
require(["./ZipCodeValidator"], (ZipCodeValidator: typeof Zip)
let validator = new ZipCodeValidator.ZipCodeValidator();
if (validator.isAcceptable("...")) { /* ... */ }

1)
}

j S— o

=] : System.js E 89 7 & 8Lk Jm 3K,



declare const System:

import { ZipCodeValidator as zZip } from "./ZipCodeValidator";

if (needzZipVvalidation) {
System.import("./ZipCodeValidator").then((ZipCodeValidator: tyj
var x = new ZipCodeValidator();
if (x.isAcceptable("...")) { }
3);

& Rl B & 89 JavaScript &

ZRh i ETypeScripth B X E XA » KNEFEZFAXEMEEHGAPI -

EMNECFARHCRRIHREF G EREI o fBFALE d.ts THEZ
SLHg o e RARBMEC/CH+ o RT AR EM S .h TH o ERAE — 6] T o

PR IR

#Node.jsE K5 TAE AR L e B — DK G ML FILEY o RATT E A WA
8 export PR ABMERBEL— d.ts XHF - ERFELAFLE—-IK
B .d.ts XHE o RAMEAGHE— NI L Z R ARG 77 % » (223X BAE
Fl module *#FJtHiesFMilFHEA%X > FEIE 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;

}

Al 1

MAEKATYA /// <reference> node.d.ts HEAZA import url =

require("url"); AmE ALK 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";

HEEREAFHGEAVZ L any o



import x, {y} from "hot-new-module";
x(y);

B3R 5 B AE U AT

X A 3R e 8, B 4o SystemJS FrAMD X ¥ 5 A 3kJavaScript i & o 18 H 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!*" GAXET o

import fileContent from "./xyz.txt!text";
import data from "json!http://example.com/data.json";
.log(data, fileContent);

UMD 7% 3%
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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 BAET AL EAMEREZAL FAKREA -

import { isPrime } from "math-1lib";
isPrime(2);
mathLib.isPrime(2);

| S— >

CRAMTARI LT ZHH XA » FRARAEE M AZL o (BWAZH —INFF
HIFANRF B o)

mathLib.isPrime(2);
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FHBEASZ R -
$HEQBETHLH AFQ R - ARRE R T — B E o BRIFCRATR
R SARTAUARA BRI EE G R — Ok o

Yo XA G H £ class & function ° ¥ H
export default

WHRETME LS EHBR T A PFERGERE » — MK S BG4 D] XA 5L
Ro WwR-ABHEAZIANT FHEHELOAZ » BLRABREZS EERN—DNEKILFHE -
XA GANFolE 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());

R PR EERIEAE o AT A EFT L FABRRGEY (ABIA ¢ ) HE
THEESZ RN () RERI AR R o

W RESFHEZANE > RENRETNE LS H
MyThings.ts

export class SomeType { /* ... */ }
export function someFunc() { /7* ... */ }

R H s B FGNEYETE

LRI SN

Consumer.ts



import { SomeType, SomeFunc } from "./MyThings";
let x
let y

new SomeType();

someFunc();

1R 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();

FREHFSERATYT K

RTRER FRET R ARG o JSEF A 9 — A X TJQueryZR A L4
RIRat % o o BANZATIRIN 6 » B TR emGL TR ELMBEREF - HHE
7 ERATFEERTRKGSE » LS E—DHFSIRRRBEH G4 -
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— B RFCEM AT EE R AIFEAN—ARIN AN FHEAERGLESE
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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, 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, this

}
else {
this.memory = this.current;
}
this.current = 0;
}
public handelChar(char: ) {
if (char === "=") {
this.evaluate();
return;
}
else {

let value = this.processbDigit(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 G HE) test REKRMKITHER o

TestCalculator.ts

import { Calculator, test } from "./Calculator";

let ¢ = new Calculator();
test(c, "1+2*33/11="); // prints 9
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=3 ProgrammerCalculator.ts °
ProgrammerCalculator.ts

import { Calculator } from "./Calculator";

class ProgrammerCalculator extends Calculator {
Stath dlglts — [IIOII, "1”, I|2|I’ I|3|l’ II4I|’ |I5II, ll6ll, 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
}
3

// Export the new extended calculator as Calculator
export { ProgrammerCalculator as Calculator };

// Also, export the helper function
export { test } from "./Calculator";

j E— o

# &9 ProgrammerCalculator 3% HE9APIS /R %49 calculator AEHik4R
L s 230 B A R R AR B Ay 2t £ o T @& MK ProgrammerCalculator % &5 XA :

TestProgrammerCalculator.ts



import { Calculator, test } from "./ProgrammerCalculator";

let ¢ = new Calculator(2);
test(c, "001+010=");
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# /collections/generic/ X#F% o> 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 -
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o XM RA—4 export class # export function (FE1EA export
default )
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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
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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
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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¢

}
a - 2]
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tsc --outFile sample.js Test.ts

Yk R ARIVERAL LG 5] Az 2 B st i B # AT BT o AR T AL R T A
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tsc --outFile sample.js Validation.ts LettersOnlyValidator.ts ZipCc
| E— o]

HoRF R BRNTARAEFE—AIH (RIAFX) » BRAENRIA SR E
m—JavaScriptU#F o KRB o £ R @ L@ <script> AR EIPTH £ R
JavaScript U4 iE 54 891 - 5] 3 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" />
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namespace Shapes {
export namespace Polygons {
export class Triangle { }
export class Square { }

import polygons = Shapes.Polygons;
let sq = new polygons.Square();
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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;
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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 REAER /// <reference> 1 ABEH A > L %AEA import o
BRI ARG 0 BA1E L BRFFRIES L WTRIE import #42 (#

4w s dimport x from "..."; & import x = require("...") E@& ... >
FE) RTATAEBE XAZ B o

MIFERBAZREERMEBIZTH . v tsx AAAE .d.ts o HeRIX
AR T B » i S A BRI B ﬂf] HE—T > gf12E .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 |
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e shapes.ts



export namespace Shapes {
export class Triangle { /* ... */ }
export class Square { /* ... */ }

ME 6913 Shapes &LE T Triangle ## Square ° - T1EA A RBLIZ LS
Ak Aot REY -

e shapeConsumer.ts

import * as shapes from "./shapes";
let t = new shapes.Shapes.Triangle(); // shapes.Shapes?

TypeScript ZAE e 69 — M 4F & T TR 89 8L 3 K 324 7 & /248 ] 894 ) 3% A 4% ) A8 )
LT o RAEAEBRGASHECNTELE  MAZAERZA LIRS BT L EL
L EAE
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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
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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 &4k &AEAT
3t a BER o RIERFEAHYmACETMNZ ) ALLFEAECH T

. moduleA °

REHAE » 4iF S 2440 moduleA #9shape L &AL 69?7 &of L ARE
¥ 5 moduleA THEAMRB XA .ts [ .tsx XM E R A &R KA PTIRH
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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 "angular2/core";
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. /root/src/folder/A.ts XH 28 import { b } from "./moduleB" &1
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1. /root/src/folder/moduleB.ts
2. /root/src/folder/moduleB.d.ts
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/root/src/folder/moduleB. ts
/root/src/folder/moduleB.d.ts
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/moduleB. ts
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6. /root/node_modules/moduleB/index.js
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TypeScript4 1T A2 £ 3k

TypeScript & #2145 Node.jsE AT i 89 AFAT R %k 12 % 5 I B AL AR 3R & LU ©
3t » TypeScript/ Node fi# 47 % 48 H ah £ 3% e T TypeScript/® X897 & %

( .ts » .tsx #= .d.ts ) ° FlB& » TypeScript/ package.json ZALJ F
B "typings" RERTEML "main" HIF X - HIFRSEH E R KB B A
f9"main" & LU o

todm 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 (#RI#EZ T "typings" AtE)
/root/src/moduleB/index. ts

/root/src/moduleB/index. tsx

NOo ok~ oebd =

/root/src/moduleB/index.d.ts
= 78— T Node.js/t &3k moduleB.js X » RELE&iEH package.json @ A
J& & index.js °

K 0 3EAR 69 F A28 MENode jstIBITZ 4 > AAER I RBLEEN L
& o HL /root/src/moduleA.ts XA E4 import { b } from
"moduleB" £ VAT @& &R F 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 "typings" &%)

/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 (%=RiEE T "typings" %
)

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 (%=RiEE T "typings" &%)
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 T3] - TypeScript A2 £ % (8) #= (15) @ LBT AKX A
% o XJF R Node.js E 8RR & o

i A 8 A2 3 R AT AR 12

AW IAREEMGMEER TR - BFARZEL - RAANBRE S TIE £ M
Hoo BMEEH ts HRFER s B RFMZENRBE N E— MBIz E o &
KGR ABITHOBEIRL 502 CNF ARG ZOERL TR o XFRLEH
U g BRI AR 5 i i )R SUAHFRRZ TR T o



TypeScriptéh i & A — 20 9N 69 4 12 7 k3l Jo %R 15 55 72 URAD SR 1 AR R S B s 69 12
FAERR AT AR o

A— R BHHEENAREFE T CRATIEERBMA . CRRZAMNZLE LRSS
R F N o

Base URL

A FIAMDAE 3k 8, 5 69 52 242 ) baseUrl &% WLk » €2 RSt in
%I‘Zﬂiﬁié'l T "/\Iﬁ%ﬁﬂ o XML RATALETEGE ZFT » 22 MER AL
KeifEds—4A -

% E baseUrl RZEHF4HIFRINNEXLERAELR o FTA EAAT A F A 2K S MK
#2tF baseUrl o

baseUrl®g 18 VAT B HEZ — kT

o WA TP baseUrlt 1 (4o R4 T 93842 A3t 8 » AR 23548 28 T & Ay ss42
Tt E)

o ‘tsconfig.json’ L& baseUrl& H (4o R4 7 693542 248 2 b9 » AR X 44 A48 2f
Ftsconfig.json’#&42 # 471+ )

EFA IR FATR LWL E S baseUrl Ai#imm > A EZHATEAE
1169 A o

KM% & % %TF baseUrl #9153 &RequireJSHSystemJS o

$&- 4% B 44

A AR R AR AEbaseUr T @  thde s L9 "jquery" HIRMLG 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 e

TypeScript# i % i i3 1% ] tsconfig.json XA E&) "paths" k XIFXH8) 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" is.
"paths": {
"jgquery": ["node_modules/jquery/dist/jquery"]

Wit "paths" RAVETUAEE B RS » GEH S M TRIZE o Bke—4
ITAZREE A8 RE T4 ML CHMESNGLE - HREIRZLK B
EPE—2b 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 X4 T :

"compilerOptions": {
"baseuUrl": ".",
"paths": {

II*II: [

nmxn
4

"generated/*"



CERRFESHALE "< (FTAME) BRROEREFIASEATAMLE S
K

1. "*v . RTELFARERART > FTVABES A <moduleName> => <baseUrl>\
<moduleName>
2. '"generated\*" &AL Rw T “generated”mT A 0 BT VABR 4T

A <moduleName> => <baseUrl>\generated\<moduleName>
BRBEANEZE RiFR B AL TEZRBITEARNSFA

o 3 A'folder1/file2'
1. EER“EX L@ RGHEINEANLF o
2. ZIRINKEHFH BB ™ > folderi/file2 o
3. B RN EM L - GbaseUrlst ->
projectRoot/folder1/file2.ts -
4. XHHE o TR e
o 3 A'folder2/file3'
1, DRfe™' A X B B MR B AN L F o
2. Z2RINKEHFH KB ™ > folder2/file3 o
3. LR kML - GbaseUrls 5t ->
projectRoot/folder2/file3.ts °
4, XHTBE > BB H Bk o
5. % =A% :'generated/*' -> generated/folder2/file3 °
6. B RN kMt L - SbaseUrlsFt ->

projectRoot/generated/folder2/file3.ts °
7. XHBE TR

#) K] rootbDirs 18 & LB %

ARENBZTHIRRIGFLEARFTAHITEFARLEENGEDERT - XTAE
B—%R A FRET—MNENEFE -

FI R rootDirs ° T AL VFRHIFSR A RIZXAE I E K 8roots s B %F S T A
LR PCE F TR B SITF RIS FHL T —A—4 o

tbde o H T @B 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 & UHZR TAEHRUIG R 7 XA o generated/templates ~&UIE
PR EMENIAEERERE AFHER - WEFH—F &
¥ /src/views #7 /generated/templates/views 8% EFE N B —/~B FT o
FBATE s AT VMBI RRG ER A — B X T 0 BT LA A Aaaf §

A "./template" -

TVAE R "rootDirs" k& Vi%1ESH o "rootDirs" 18T T —Aroots?) & 0 P&
PN BT EATHEESIF o Hb » 4 ZEAMFF > tsconfig.json %= T :

{
"compilerOptions": {
"rootDirs": [
"src/views",
"generated/templates/views"
1
}
3

H L %IFSL rootdirs HFH ZFTRI —MastERE AN > €42 2K
M rootDirs EFA °

SR IR AR 3R SR AT

Yo Z AT 0 iE B MRAT L SR BE VT G817 9] 5 AT SUAHE R M SR o XA S RARAEY
BT AR 3k A+ 2 BB AR » RBATR] T 4509428 o @ --

traceResolution & Al %% 3 692 MATIRIZ » €25 RAVERE R BIT LA F
AETHZ -



B EMNA—MERT typescript HERGFELZMA o app.ts LA —ANXH

F A import * as ts from "typescript"

| tsconfig.json
——node_modules

| L—typescript

| L—1ib

| typescript.d.ts
L—-src

app.ts

w

1€ Fl --traceResolution M %1F 3 o

tsc --traceResolution

WHZERLT

======== 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 'typings' field './lib/typescript.d.ts' that ref
File 'node_modules/typescript/lib/typescript.d.ts' exist - use it ¢
======== Module name 'typescript' was successfully resolved to 'no

j S 2]

TEREENT

o FANLTRALE



o RiFHALM 8 R
Module resolution kind is not specified, using ‘NodeJs’.
e JAnpme #typings

'package.json' has 'typings' 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'. ========

i1¢ B --noResolve
# import  EANAXHEAWB] —ANIHINELD » UEREFEBSHBLIE o

--noResolve % F ALV RIF R BRI T L[ 4447 B89 42
FHE o RIEFERIMALSZRBHER 2R REXAITEINIHY » BREHK LS
WEASER o

4o

app.ts

import * as A from "moduleA" // OK, moduleA passed on the command-.
import * as B from "moduleB" // Error TS2307: Cannot find module 'r

4l E— 2

tsc app.ts moduleA.ts --noResolve

{2 Bl --noResolve %1% app.ts

o THIEHKF moduleA *» AACAGAITEIRZLTT o
o X 7% moduleB °® HA XA LMAITEAES o



w08 AR

A2 exclude 7| & F AR T 2K 41 B AE

tsconfig.json KX £ T NI R THE
f “exclude” =X “files” °» X Pk L8P H L4 tsconfig.json AT A
BF B XMELEREFINLEL o WwRIREAHA “exclude” BFrhXETH» EEHA
/T TAHBRIFGIMHI L > HIEA “files” o

A ®ZW tsconfig.json B FHmAL o ©REH AP L@t gk BT o 4o
RRIFESVRNE-AIHZERGIANBIF ) CheWBREINLEL » TEFCATK
PBERT o

Ft s ZBURFINEFTHBE—DIH » REFEREBRCHFN » TRBRATA G
# 4T import HAEM T /// <reference path="..." /> 5484 o



TypeScript T A 2k 4F 69 L A 7T A KA 2 @ L4 it JavaScriptst £ 69488 o X3t
FRERMG— TP AEF "GS- EMRTIAME AN TRIEAA
#9JavaScriptRa o FlBf > WA H B TRME %M FHME -

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? 8 7 A A Gl BT M LRI — 1 L F 0 » LR R - QESFELE
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: ;

interface Box {
scale: ;

let box: Box = {height: 5, width: 6, scale: };
HOEIERFAY A R LN RE—EY o Lo RANE D TR E T FLE 6 IE R BOUR T
ik B W SR o

HFTRHREAR » HARL REE AL S RENSJHG— TR FFFEE
T HEO A SEROED A SHAE EENETEAEZS0ORAR -

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;

AEFEBEOEINEFHIRERBFERT (AR M OZ RIRGF LG RGIED T H
MAFAMLE

EAIMA =A% B IR BB L o WwBEL TR — ARy EA L
b FFEFEE (e FEFHEFERESOBLSEA) > RS LM
B E & AGRETE o

Woade » TEEE T 265 —e !

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# B8 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 A6 EERLLSHIRI » h8EARRESSEAPA
BN E B G EAEARE LA o

W h g ER S 0 R G RO R S EDRITEH > WAL — L ERASSH
B#fED o

Wb E R B ST e RS CBEEBR L FHRLER LG R
LR S B AR A B CB G E QAR E -

Animals 7 PA& 7 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%% % ?% THRESHRR TMLEY o FFEAARELRA
g (&HFaT8) FLERATIL . A RLSHFZE » WL ECF L ERSH# K
ﬁﬁ%%%ﬁ#%&ﬁm°

THIRGET £ 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 HELEZ TR XK
S HWe LA TG REATE o doAnimalsHaveMuscles Rk & 24 F 4 4
ER G —I G AZEGERT RFHGRR o

w2 ER G R R A E R EHF

wLERTAGLCRAYEFRRITEF o REGLEZRGT LSRR ZEFLEAY
BEsL o bHFEROESMAENERHEA o TypeScriptid X o) k& 53— &
JavaScript Z #91% i+ X, o

S g 7 B Fe R
LIEBATT AR T AL -

class Album {
label: Album.AlbumLabel;
}
namespace Album {
export class AlbumLabel { }



SHANEG Ed SAaLEE DT EHGIN -5 0 BI1LMF
. AlbumLabel % s Fir & ERITF o EHAERZ—ANARAFH—ANAH
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% TypeScriptt) i o

Ry K

& R JavaScript T LAFEIF 2 AZART AA F A2 ZATA T A L3 EAT o 1 RATH
BT EA RS R :



// 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 ST 3 TAE £ TypeScript ¥ » 12415 2 *t
Observable.prototype.map —F&ATHr o ARTVAE A4 Rk 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>;

3
¥
Observable.prototype.map = function (f) {
// ... 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 fE AT Al import / export MEMTAEIRAR VG FZXE—HKY - TSR
5% Modules © HXEFEAEY EFE&HM » SRIFRAERBAZERSE AT —4F o
2% s RARRET BT EAHGMAESEA—RTUYT RiZRF R FEGE o



2Ry
A L 3 306 75 9 51 B T

// observable.ts
export class Observable<T> {
// ... still no implementation ...

declare global {
interface Array<T> {
toObservable(): Observable<T>;

.prototype.toObservable = function () {
/] ...

ARV R GIERY Rt iT A A IR LA F G o



TypeScript Handbook ( ¥ Uk )

AR @B E B 5 FALHR

P 5 d.tsTH 363



JSXA— s AKX 89 R MXMLEGE & o B T x4 # x4 % 89 JavaScript » K% 4%
P b9i8 L ARE T F B LA fm T8 o JSXEReact it R iAAT » 122 HEE 2
Bt 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#
KRR A RN BEAER - RABREHF TR o £ preserve BN T A s
B P SR G ISXAB)E 4 6 45 R BAEAR A (Fbde @ Babel) © A4b o B4 F
A .jsx ¥ &L o react X424 M React.createElement * EAZF AT RE
BRAITHERBET MBI ELH js ° react-native 4 %

T preserve  CHARG T ATAGISX » 122 E THOT EEZE s

& By U
PN A ;

12 i Wl ¥ RA
preserve /:dlv <div /> . JSX
react /zdlv React.createElement("div") .Jjs
react- <div . .

native /> A +J3

. B U

N A
#7?:5\4 éﬂ] ﬁfll th %Z
preserve /:dlv <div /> . JSX
react /idlv React.createElement("div") .Jjs

R VAR AT BB --jsx ARt Risconfig.json T kg T X o


https://facebook.github.io/jsx/
http://facebook.github.io/react/
https://babeljs.io/

% React ARiRMEA B RARE » TR LA RiEReact (KB HR) &
ELEGE

=

as ¢

.\.ﬁ.

i

HE—TEL2FX

k2

ﬂ\\\l

i

var foo = <foo>bar;

REENMBTZ bar TEL foo £AE o HATypeScripttuid 1 X#EF k& 7 LR
BT E o JSXE9iE A R T AT W A o F 3k » TypeScriptz . tsx XHEZHEM T1¢
R4 5 0 KR ITE -

ATHAN (tsx ZHREANHRE > FHWAT —AERBHZHS 1 as o L@ogHT
TIARE G E R as BAEFKE :

var foo = bar as foo;
as BYEMHE .ts Fo .tsx EHTH» FELGLCRABZITHALEFNY -
XA L

A THEMISXH LML » RLAEGAERRAAAESGATHEGOLEZRGRF] o
B A XM —ANISXEE X <expr /> ° expr TSI AMEAFHERAE (1
4o s £DOMIIE E 89 div & span ) RF LR AT LA - ZEFFEE
s RAATHAEXE

1. s TReact® BAALE LA RFH P ( React.createElement("div") ) °
R w iR BT SUEY LB R A R
( React.createElement(MyComponent) ) °

2. EAISXAFZEZNBMEEBOERT AT o BIAALZBEATRLSE > A
BT LAY a2 8 TR T el RA A B o

TypeScripti® Al 5 Reacttd Fl 69 L0, kR pl €Ml o BAALEEZA—NDEFEIF
ko RTHOTEERA—ANAKREFEF % o


http://facebook.github.io/react/docs/jsx-in-depth.html#html-tags-vs.-react-components

B

Bl A LEAE F 42k 094 2 JSX.IntrinsicElements R &K o HKiAH » wwF XA
BOXARE o4 AT  ANBEAAEZTHITEALE - R WwREOHLE
MABEALENLFEHEERAE JSX.IntrinsicElements #H 2 8gB M EEIK o 4

'fz\:r .

declare namespace JSX {
interface IntrinsicElements {
foo:

<foo />; // EH
<bar />; // ik

B BB P 2 <foo /> ZA A » 12& <pbar /> 2R BACTE
£ JSX.IntrinsicElements E15% ©

& ARWTTYAE JSX.IntrinsicElements 38— AR RMRITA T/ S

A

declare namespace JSX {
interface IntrinsicElements {
[elemName: 1: ;

AT E
ATHGALFELMELOECHTENERRERFRAFER -
import MyComponent from "./myComponent";

<MyComponent />; // E#i
<SomeOtherComponent />; // #4&ix



TARBI AT AFGEY o Ad o AT RZAMEKMNEFRIAARANFOGRE T
RERO XA AL EHIE LR o

WEHR <Expr /> * LEXRGERA Expr 9EA o FTAEE@HIF L > 4o
& MyComponent AES68)% » AV ERELMHLZNEK o 4o
& MyComponent AL Kk » REAAH XA K o

—EEaATREY  SHRBRATT 0 ARRRAMEL QRS EL
MBEARY o BRI EESBRMKAT » FH B AHXARGEH QLY > 4
Ao RALS Sfc $HERA I REEEED -

class MyComponent {
render () {}

/] ARRAMEEL
var myComponent = new MyComponent();

//
//

;H

=> MyComponent

d

o S
7L F A8

kA
, JEA => { render: () => void }
function MyFactoryFunction() {
return {
render: () => {

¥

// AR RRARE L
var myComponent = MyFactoryFunction();

// LEEHGEA => FactoryFunction
// REFEFGEAR => { render: () => void }

AEHEGRARAMR > BNACLRAMREL ISX.ElementClass X — 44
ik o BKIAE JSX.ElementClass A {} > 122 €T Ay EA K RHIJSXEg LA
A SAa R 693 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 />; // %%

BRERURENZ T RAZALTBMLERN o ZABRAAEAATEGLEZAM

T EALE » XA IJSX.IntrinsicElements BEeg R A o



declare namespace JSX {
interface IntrinsicElements {
foo: { bar?: }

// “foo ¥y uEBMEA 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 ° CRZEAE—BHREL - ENE
M2 Z G AR o

declare namespace JSX {
interface ElementAttributesProperty {
props; // #EH kAL 6 BIESL

class MyComponent {
[/ EALEERE LI E B

props: {
foo?: ;

// “MyComponent 8T & EMEA A {foo?: string}’
<MyComponent foo="bar" />

AFBMEEBRTHISXERTREG XL E o XFTEEEA LT BME -



declare namespace JSX {

interface IntrinsicElements {

foo: { requiredProp: ; optionalProp?: }
}

}

<foo requiredProp="bar" />; // E#

<foo requiredProp="bar" optionalProp={0} />; // E#

<foo />; // #i%, #: requiredProp

<foo requiredProp={0} />; // %1%, requiredProp R %&FH &

<foo requiredProp="bar" unknownProp />; // %%i%, unknownProp 7 {7/t

<foo requiredProp="bar" some-unknown-prop />; // L, ~some-unknow
J E— o]

EE R ANBEE T AN ENISHERA (1R data-* BME) o FFHEER

B K B R LR & S — MR o

2 BAREF AT A A

var props = { requiredProp: 'bar' };
p /) EAA

var badProps = {};

; /) BRIk

JSX&ZER XA

KINISX A X RLERGEAN any o HRTRAZLEALA » Bigds
% JSX.Element'4 o o K> TaEBMNET E L4 E > BERISXYTFLEN

EUGL e CA—AEE

N IE &

JSXRIURAER { } Ar%kAGRKK -



var a =

{['foo', 'bar'].map(i => {1 / 2})}

L@ eg KD = A — Ak AARTRARTFRSBA—ANTHE o BT » 51K
£ F1'T preserve &M :

7

var a =

{['foo', 'bar'].map(function (i) { return {i / 2}; })}

React’* &

F 8 —#iE Al JSXAReact * 12 z4E FIReact £ 72 @ L o XS KA & B 7 3L
T JSX A4 % 7% %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/react

4 A& TypeScripti"ES6 25l AT X » £ — i T RN FZHAIMGIFER I FFE

SIS ERE MR o £ E (Decorators) A &A1& L6y F AR R Ll LR
B RN AR EREE T — A X o Javascript 269 E 4 B B AT 4 £ 2 BUE SR8 5 — )
#4122 TypeScript E &8 4 — 5 52 3o b4 b T 0l L 4 o

AR EKWBA—MERMERFME > ERROGBAPTREZLERE -

HHR R IR BN RS 4TR 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 XA X 0 expression RAAE LM A —AFK
oo AL BATHBOR A o ARG F AIZ BN SR o

5] 4e s H—/~ @sealed E4H 3 » RIS ZH T L sealed HiL :


https://github.com/wycats/javascript-decorators/blob/master/README.md

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) { // XEX—AMXMEL)
return function (target) { // ZEAXMA
// do something with "target" and "value"...

EE TEAERME DT LA AL heif byl T o



BENEMBERAT—AFAL eNRKETREG 2 HIAM o £ZIAMERT »
5 5 Aflegit + B A8 R(Fo g)(x)%F R FRg(x)) °

FlA$89 » £ TypeScript® » % $ MR B m A £ —/F A LIt A3 T T FHROE
1k :

. B EETAROR R A B R X R o
R ER SR EE RS BT EERRAM o

Yo R EAVE R A6 5 L) 899 > ST AT @ 84 Tk AR E AT RAL IR 5

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

J — o]

LEMNEGEXITIF R TER

f(): evaluated
g(): evaluated
g(): called
f(): called


http://en.wikipedia.org/wiki/Function_composition
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1. 5B EHE s RERREFFZEME s BGRFENRE s RBEREHRE LA A
AR o

2. BB s RBGIRREFEEMB » T RFEWNE » XRBEBREWHE D &
AR RA °
& YN EIPAREE

4, ERMB AP X o

\: PES ua

ﬁt&ﬁﬁﬁ

iﬁ%%EﬁPﬁzmﬁP%(?ﬁ%i?W>°i§%§ﬁﬂfi%%&ﬁ’?
AR R BAL » BB ETL o EXMERRALEAFF( .d.ts ) &R
FE R 2 AEAT R E T (b4 declare ﬁ@é”‘:) o

ERWMERK XL BT SERFAER > KGHEREAEA L E—09 5% o
T REEMHBRG—AME > CRRARBOMWERFRBRENGE A -

VE A3 izw%ﬁ’%@fﬁl%/\%mﬁ’vm 445 V:M/i& BT IR KRR AR o
¥

BATE 69 K 40 R Z PR & A AR
Ta AR KK B ( @sealed )BT > A& Greeter X
@sealed

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

}
greet() {

return "Hello, " + this.greeting;
}

=4

HKATTVAIZ A E L @sealed R4H & :



function sealed( ) {
.seal(constructor);
Object.seal(constructor.prototype);

% @sealed WHATHIEHE » R BHUEOMERFLFRAE - (E: 41
Object.seal)

7]‘/%\‘" /L'ﬁ3§§

FERMBEFRAE— AT EOERAIA (RREFZEEN) o CAMERNE 756
BRI L s T REA » SRR EBRR T EZTL o 7EREMHETRALE A
A .d.ts ) ERHAEMIN LT L (thde declare 89%£) F o

FEEMB RIS LA BT BERFARARA » AT P35

L THARRRELLOWE R ST EHRRLRGREE
2. RREILF o
3. MR 6B PLRE A o

E2E wRAREHE B AARADT ES5 0 BHMAFIE 2 & undefined
WwRFEEMBRE—ANME > CRE AT %6 B RS o
2% wRAREHE B ARRADNT ES5 REA LK ELTE o

T@wL—"7xEME ( @enumerable ) #9%])F » = AT Greeter X7k
E


https://developer.mozilla.org/zh-CN/docs/Web/JavaScript/Reference/Global_Objects/Object/seal

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

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

AE o

AT UAR T @ag X% F Ak L @enumerable 1A% :

function enumerable( ) {
return function (
descriptor.enumerable = value;

};

| S— >

X 24 @enumerable(false) A—NEMZE L) o L E4H
@enumerable(false) #HIRAME » €215 KB MR ELITE enumerable &M

kv

=3

GRBERMEEFRAE—NGEEGEAN (FREAGEEEFR) o HREEME
ERTHREEGBEREFFLTARAEEN  FRRB5R—DFEBGTL o 5
Pl EMBERRRAEE AT (dits) > FEMTIMEF LT (b
4o declare #9%) Z o
Z%  TypeScript A9 ] B Z 4f — Aﬁﬂ@gﬁ%ﬂ%tﬁH%OWﬁﬁi
By s — AN R B9 BT A AR 69 0L IR 2 B AR SUAS R 5 89 5 — A5 Bl R B o XEH
Ao EEMBERLRAT—ABMEREFE > €BKET get &7 set WFRE > MR
A B o

79 B R R RE XL EITH SEXRLAAR > EAT 3N 4%k



1. A THERA KR EAROMWERL > T EH R ALGRE R -

2. RRBLF -
3. AR DAY BB AT o

& wRAREHE B ARRADT ESS ° Property Descriptori§ 4

& undefined -°

Jo G | KR BRI —AME - €AW T k8BRS A

E2E wRAREHE B AERADNT ESS REE

S -

TaAER THFESEME ( @configurable ) #%1F » AT Point &9 A&

nk:

class Point {
private _x: number;
private _y: number;
constructor(x: number, y: number) {
this._x = x;
this. .y = vy;

@configurable(false)

get x() { return this._x; }

@configurable(false)
get y() { return this._y; }

4

FEATVT A8 E 4o T K EF WAk € L @configurable X446 % :

function configurable(value: boolean) {

return function (target: any, propertyKey: string, descriptor:

descriptor.configurable = value;

i¥
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BUHEMBEFAL—NBHEFAZAN ($FEABMEH) o BHEMS FEAL
P (dits) @ RAEEAMTINFE LT L (tbde declare 89%) Z

B PR A B R R o e 24T SAERBGA R > BAT 224054 ¢

1. A THERA KREAROMWERL > T EH R ALGRA R -
2. AR 8L F o

e B e A5 R 2B SR A AN B R A & 32 5 TypeScript & 4o 47 #7148
igﬁwﬁﬁ%o\ﬁawaﬁﬁ&E&X*A@ﬂﬁ§%ﬁﬁﬁ%ﬁﬂ
BV o FF L iR M ALRAS B — A B e 6ty ik o Bk o BlER

m%“mﬁ¢%€ﬁ%7 NG 0y B tE o

- =
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pEv
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&

IR E —ME o CaWRAE T R B R UAT o
A% wRAREHEE B ERADNT ESS 0 REME LA B o
Yo RF R R RRE —AME o AW R BRI o
FATT AR B R EFZXAN B TEIE » o THATF
class Greeter {

@format("Hello, %s")
greeting: string;

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

}
greet() {
let formatString = getFormat(this, "greeting");
return formatString.replace("%s", this.greeting);
¥

ARG &L @format X4 & F getFormat HIK :



import "reflect-metadata";
const formatMetadataKey = Symbol("format");
function format( ) {

return Reflect.metadata(formatMetadataKey, formatString);

function getFormat( ) {
return Reflect.getMetadata(formatMetadataKey, target, propertyt

1 2l

A~ @format("Hello, %s") RKIMELA 2125 T) o % @format("Hello,
%s") WA » CRI—FZIANBME T > T reflect-metadata & Z
8) Reflect.metadata F*i%k o % getFormat XA » €E AN 69 TEKIE -

2T BEIAPTFF B4 reflect-metadata & o A THEIET
# reflect-metadata M £ ¥megfz & o

BRI B

SREMBEFAE—NSRFAIN (RFEASEKFN) o 2 REMBERATEY
BRERTEFH o SFREMBETRALEALH (dits) » TRIXELCIFLT
L (Hete declare #9K) Z o

-

SEEM B RE X AT S RIGAR > AT 5%
1 A FHARR RUAXGMERT o ST EHAR LR o

2. RREGLF o
3. KRB SEFZIN AP KT o

AR HFHREMERBMKRBA-NFTENLBESHAEN o



class Greeter {
greeting: ;

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

}
@validate
greet(@required name: ) {
return "Hello " + name + ", " + this.greeting;
}

KRG B AVE R T@e) X4 € XL @required # @validate X4 3 :



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
J E— o]

@required X4 & ke T AKIE R R L f Az AL FE o @ualidate X4 H
e greet ik O ELE—MNRIE LR LG RIATEE 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 ¥ 5 %Mt t9metadata APl o AN E &
F ZECMAScript (JavaScript)tr /£ 8 —38 5~ o K@ > % E 16 ZHECMASCript® 7
FERMG o 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 RURIE o RE AN ST
& tsconfig.json £ I emitDecoratorMetadata %iF % &R ©

Command Line:

tsc --target ES5 --experimentalDecorators --emitDecoratorMetadata

(| S—

tsconfig.json:

{
"compilerOptions": {
"target": "ES5",
"experimentalDecorators": ,
"emitDecoratorMetadata":
}
3

L BRE» A% reflect-metadata FEAKFI AT » XA ey X A4Z 87T WA
FEBATEAR R o

o TP



import "reflect-metadata";

class Point {
X: number;
y: number;

class Line {
private _p0O: Point;
private _p1l: 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);

}
4 S 2

TypeScript% % & 7T vAi id @Reflect.metadata E 4 & EANRTMERGEAE
B o R VAIAA €48 5 F T @ 8 TypeScript :



class Line {
private _p0O: 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 » {2¢ £ JavaScript ¥ AL E R FATEY ©

AN

T @89 RAG i 7 T 4o fT £ TypeScript Z4& Al R o & @ &K A13E & AR LB AR 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 77/77/777/7/7/777/77/777/777/777
// In your runtime library somewhere
/1117777777777 77//77/77777/7/777/7/777/777/777

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 ;

TagEZE—NEL > 5T XA A mixins e TERAE—TERZEZREEY

class SmartObject implements Disposable, Activatable {

BhREGIEZE A R extends A implements ° EBE LR T
o s {24% A DisposablefeActivatable®) £ mJE L 23 - X EARAZ KN FRARLE
05 T o ATTIX & KAV A mixinf A8 8 %69 o

KATT AR 2R A B89 » A Emixinst koG BB F X ER EILEKE - X4
Ve pid 3 X B A2 BATH Z T A 69 o AL AEAE A mixind Rk eg1EA] » RLEH
AT L —3k B4 B o



isDisposed: = ;

dispose: () => ;
isActive: = ;
activate: () => ;
deactivate: () => ;

w5 0 FEmixins BAE LR » ZRAIR LIRS o

applyMixins(SmartObject, [Disposable, Activatable]);

WG BIERANH R > B ERNBRBARE o ©LBAmixins L&A B > #
B4 8 BArEE > e ATt AL BRI A E 6 ZILARAD o

function ( ) {
baseCtors.forEach(baseCtor => {
.getOwnPropertyNames(baseCtor.prototype).forEach(name
derivedCtor.prototype[name] = baseCtor.prototype[name],

1)
i)




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 =HEHLFRF 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 AR 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 » Z#H4& 7] 2 B9 5 CA1 R 238 hed7 T
P M RA KT T GRS o



/// <reference types="..." />
5 /// <reference path="..." /> 44 » IANFALR KB ARG 5 —
A~ /// <reference path="..." /> #&4F AT @types &LAT— M&H o

EEAXHEZES /// <reference types="node" /> %Bf]i;/l\iﬁ‘ﬁi)ﬂ
T @types/node/lndex d.ts L@FANLF : L BANORERFNESE
B SR —Ae Ak 43 ok o

fEHT @types EE9ZF LA EMAT import 1B 4) EAER L 69T AR LM o AT
AT 0 fe =R AR A ] R84 BAL R4 2t 6,69 import & FA o

REEREREE—/ d.ts W AERZANFES -

st FARKE i F ARG FERAH » miFE S A#HMA /// <reference
types="..." /> ; ZHARILERIMFFERAT I M @types €L E6) 5 5
SEE R B LA /// <reference types="..." /> i&4] o

ERE ts XHZEA—43F @types @EIIRHB > & H --types G SATHIR K
£ tsconfig.json 2 E o &£F £ tsconfig.json ZAt
Jl @types * typeRoots #» types T #i¥1F o

/// <reference no-default-lib="true"/>
ZAFE S e — AU ARIE R EKINE o 4 fE lib.d.ts XHFE R TIRGTR
A B X AN IER o

z&/x\a‘ ALERRFRSLBRFIRFARAZOLLEZIANKINE (e > 1lib.d.ts ) °
X5 AEGASITEAER --noLib AA4A °

EREEZ $44# T --skipbefaultLibCheck B » hiE &R R BBt HH ///
<reference no-default-lib="true"/> &) -

/// <amd-module />

BN LT £ A A9 AMDARE 3RAT & B % 69 o s % —3k T B E B4 I A R A AL IR
B4 AR ede rlgs o

amd-module SR FLRIFRIEN—NTHRGEIREL ¢



amdModule.ts

///<amd-module name='NamedModule'/>
export class C {

}

& 2% NamedModule 7 AZAMD define H#L ¥ :

amdModule.js

define('"NamedModule", ["require", "exports"], function (
var C = (function () {
function C() {

}

return C;

10

exports.C = C;

})i
d

/// <amd-dependency />

EE L BEABASWEFT 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-
dependencyfd A — AT it % F

/// <amd-dependency path='"legacy/moduleA" name="moduleA"/>
declare var moduleA:MyType
moduleA.callStuff()

A& 89 JavaScriptX A :



TypeScript Handbook ( ¥ Uk )

define(["require", "exports", "legacy/moduleA"], function (require,
moduleA.callStuff()

});
A I ]
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R A8 8y B 8 FUR T 4 5 = i & 89 TypeScript & 8 sUH o

HEXFEEEE » RIVBZAR S TypeScripte 28 TARG TR o R EH » 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

.3,

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 XA 48 & T4« TypeScriptin £ %69 » €A1 838 1~ 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
# o


https://www.typescriptlang.org/docs/handbook/basic-types.html
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A —F 2 RAERE] —LF A » ST AR B RER AL SHRESHS —A
FE AU IAR o S L5 X R A kAR B 2 % AR R IR SRR AR ST o

7 Blnpm
G A R T A AR B WS A npm L » Ak T 2 L8 A -
ERELEF AL

*f T JavaScript & F & kot > (L —FR$‘ET -~ EHEIRRMEHZEA L
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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? WA L AESS R F o9 EEGRA 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!'); } );
B EAELBENT A LA B DT EHTMLE A B A4z £ 5] A E

< src="http://a.great.cdn.for/someLib. js'"></ >

BAl » KZEAITHAR R E SRR ERAUMDE YR X#4THE (LEL) o
UMDE 8 LA IR 5 AR E XA REZRHEUR G o EPHELAHERAHA » —
T2 HIN—T AL BT ZUMD -


https://jquery.com/

JAARAG _E 1R 5] 4 B

AR g RAGAFAR 8 £ o — A4 B EHello, 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 & /& {9

R &%EE

define(...) #AM
XA EZHA T 4R require FARZXNE

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 & 5 69
RAE o K > PR B EEZDOM (REAKRM) 9ETRT AL RERY o

451 B AR RR

AR global.d.ts LT myLib EAVEABIF o —mZHB®" 7L % b

K3 o

AIZHE

¥ &SGR XA AT A e &R B » Hde require 3 define
CommonJS/Node.js A48 & A4= var fs = require("fs");



F kAL &

—BE R T EAR R R BOIRET o tde 2 1§ express R#AE/Node.jsZ L
VBT VA sk 4% FlCommondS#) require FiZie# o

ECMAScript 2015 (#.3t£ES2015 * ECMAScript 63.ES6) * CommonJS#=
RequireJS £ A AL G A — MR GG R T 7 % o 4= » 2t-FJavaScript
CommonJS (Node.js) ° A T @ 81X 5

var fs = ("fs");
%t T TypeScript RES6 »  import 45 AA4a Rl 494E M :

import fs = ("fs");

R H A AR 8 A A B e T -

var somelLib = ('somelLib');

E
define(..., ['someLib'], function( ) {
1)

5Bk —# > AR RE 2 AUMDARE SR 89 L% 2 A B X 6] 5 » A RAiFmb R
T Fa LAY o

MARAG L35 5 A 3R AL

BREEZEVLOSTHAARAMGFEZ —

o LAMEEMA require & define
e 1% import * as a from 'b'; or export c; XA %E A

o KfA% exports 2 module.exports



ARy a4

e *x window 2 global #JK{4

K RAC B 89 45) T

¥ % AAT89Node.js & AR T X AP AL RALEY » 4= express » gulp ## request ©

UMD

UMDAE SR Z 35 AR BT A AR RAE A (AZ FAN) XTRMEA 2R (ERARR
B BOIFEL) AR ER o 5 IRITHE » thdeMoment js » 3L A H 6
A o 4o o ZNode.js&RequireJSE » RTURXIHE :

import moment = ("moment");
.log(moment.format());

KA AR W B IRE TR T ARZHAE ¢

.log(moment.format());

12 5| UMD A&

UMD o B R LA AR B BINE o IAFEFHEARINGKESE > ¢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

WwRREEG R ZEET typeof define * typeof window * 2k typeof
module XA &9 » LHE L& TG » AL EILFRA—MUMDE ©

UMDE 8 L5 22 % 46433 require “/£Node.js EAL A H]F » Fo /L il £ &
PAE R8G5 F 0 Bt TiE Al <script> AR & X B A o

UMD % &5 1] -F

K % BORAT 09 B ILAEAR AR 95K B ARUMD & » tb4ejQuery,Moment.js,lodash#=# %
Heh o

R R

St A = AT A B98I > module.d.ts , module-class.d.ts and

module-function.d.ts .

1€ ] module-function.d.ts > deRAE3RAeabtEA JEAR 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 RAEREEMSIEH new RHE :

var x = ("bar");
// Note: using 'new' operator on the imported variable
var y = new X("hello");

A8 R 89 7 LA T AR 3k o

o RAE B RAEAK R A A& 0 42 H module.d.ts XA o

3k 38 1 2 UMD+


https://jquery.com/
http://momentjs.com/
https://lodash.com/

— ARG T AR TR — M HE3Reg 4 (UMD AR ) ° #lde > Z£Moment.js
% > moment-range 44w T # 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 — MBS FANGEE > CNSRTAHERARENME - thde > B
— & E CAAHeF 69 R R Bl String.prototype I FAEBATAE4E o AR XK
Bl BA TR REATIREGF R » EXEMNMATRACAHE F A -

1R B AR 15 P B R

A RS BB AR S F T AR E RN AR5 ok o AF R €15 4R
EHARPL s B FEE require AR RBEE MR o

IRVT a6 & A BT @3 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 AAH AT JLARIRH o

TRH 2R &

o RARB EARB T EALEE > &R /// <reference types="..." /> 154 :



/// <reference types="somelLib" />

function getThing(): somelLib.thing;

TRAL IR
o RAR G AR T AL » 42K import &4 :
import * as moment from "moment'";

function getThing(): moment;

iR 3 UMD &

&R
Yo RAR GG & Ry B AR T X ANUMDHE R » 421 /// <reference types 4 :

/// <reference types="moment" />

function getThing(): moment;

JA— A1 3R UMD &

4o RAR 69 AZ R UMD & R # T —AMUMDJE » £ F import % 4) :

import * as someLib from 'somelLib';

TEAE R /// <reference 154 % 7# AUMD & 691 #i |

F 7 A



ok 4 i

EEEBEENFALHE > ARELHTERARET RS LM o £MN+o 1@
NEHEY o E—ANATREAFSFAIME » C2FRAEHELEGFTLIFR o

AR EOANZERNEE XA T ELRERAGLEREA o thde s EELT
—NAF M1 cats o IRITUAZHEEF

declare namespace cats {
interface KittySettings { }

interface CatsKittySettings { }

XA AARIE T JE A2 35 4 i UMD 89 B AR 2 A AEAT A B R X % » st T A AU P k&
W, o

ESG/12 3k 3G 14 69 %5 o

—RIEH R RE R CHFEEGTERERG S EHFRY o FRZXECommondSi=H©
BB LR ESHERMBEL TR TR THRAMZIFBEXRTTITT? o BAY
TypeScript & A& T Fa o 8 5 KA 6 » PTAR R AL RIFIRIE » (22 R AW R E
HAESOM B RE LR ZEZTRX— & ©

ES61£ 3k TR Fl & .2 697 °f

% RATE » tedeExpress » &£ HE H B TAEA TR M 9 KEL o todo > A
Expressi® Hl 77 ik 4= F

import exp = ("express");

var app = exp();



FHESOE BB L MEMNE (REZW exp FA) RELA BN MEMNK
Beat KT TEEARE o T F LR RF HZALTL—A default S5 —AT
WRTHEGSE ; — 2 BB R F T L A IR XA FILH L
Al default FHEXBHRMENZ -



N2

L XA

PAYS

Number ° String ° Boolean #* Object

T Z4E A4 TEA Number * String ° Boolean X Object o XHEAIFH
AR K &t 0 BATILF & 42 JavaScriptX AL EiE #4 Hidg 1 i o

function ( ):

KA £ number * string ’and boolean ©

function ( ):

1% 1 3F 74649 object £AkAKR# object (TypeScript2.2773%)
iz

FERZL—DPIRZAERATEEASZGZHERY o T #FFHFTypeScript 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 |

}
| ] o]
£ RS R Rl IR 5
B CR R B BAR R T 3 A R JR AR A A X A

interface Fetcher {

getObject(done: (data: , elapsedTime?: ) => ):

}

J S

LEA—FHFHRGESL © done EBE R T RN SEKI2NHALAR o KRG K
B EERRHZEANT AR FEFAEEFA elapsedTime Hfk » TR EFRfeL A
SR G RT RS KRLZELE G - A LT AFRE DB Y SR EH FK

3 o

SRR HERE IR N E I R o

interface Fetcher {

getObject(done: (data: , elapsedTime: ) => ):

S D




TG R R
FEEADAHEEEANEFARETAGER :

/* sk */
declare function beforeAll(action: () => void, timeout?: number): \
declare function beforeAll(action: (done: DoneFn) => void, timeout’

| S— >

B R A RAR S ARG —AEH

/* 0K */
declare function beforeAll(action: (done: DoneFn) => void, timeout’

| S— >

AR 2 @ERRERTABR IS > AR LEALRTGHRAEER o
BT EE R RAFEREBGREAAEN 0 AA I RAEE TR o

SOR i 31

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 — A 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 8, L AT JECE A 69T 4R o HAj@m ey
FTHRIE@GLR" AR ZE@GHER T FEWAR -

18 =T 3% 5 8%
REAREKRERTANE TR G ES :

/* AR Y/

interface Example {

diff(one: ): ;
diff(one: , two: ): ;
diff(one: , two: , three: ): ;
3
R B R AeAs BT 3 A 4
/* OK */
interface Example {
diff(one: , two?: , three?: ): ;
3

EEREA ERAAANF LA R B ST
AL AR AEEGRA -

TypeScriptit#t & % R EH N 22 ARG ENB R ELRBIE ARG HEERN » A
ARSI o T@ ARG REEE—bug s B AL REHGER TAKSS
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);

%= AR A A L1428 T TypeScript ™ &4 EnullP 4 e o RA XA I8 T 6954k
JavaScriptZ &£ 74 undefined °* #% 7 3H THAHLEN—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");
J 1 i
1% R B A KA

TRAREZIANMLE L AFZEBTRAGFEATELER

/* WRONG */

interface Moment {
utcOffset(): ;
utcOffset(b: ): Moment;
utcOffset(b: ): Moment;

3

Fr g RTT REHUAE R A XA

/* OK */
interface Moment {
utcOffset(): ;
utcOffset(b: ): Moment;

ERRMNEAAIL b RATEE > AAZLQREAEL 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 411



A6 89 B 8RR AR AT B 5 5 K 89 TypeScript? A U o RATEZR E LK 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 ° RIETVUENA 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;

SCE S g 31
A%

getWidget HFHK —AEF » BE—ANEM » IBK—IFHE AR —
YRR ERAR o

KA
let x: Widget = getWidget(43);

let arr: Widget[] = getwWidget("all of them");

79

declare function getWidget(n: number): Widget;
declare function getWidget(s: string): Widget[];

TEREA (#0)
A%

LI —ANRPBEE > ARLAIEN—A GreetingSettings % o & Z
BA T ILA Bl

1- greeting : 54 % 89 F4F % 2- duration: T E 89k (E£4 & F) 3-color: 7T
HFA B 0 A #fOOfF

KA



greet({
greeting: "hello world",
duration: 4000

});

# 9

1% F interface T X —MFH B EA o
interface GreetingSettings {
greeting: string;

duration?: number;
color?: string;

declare function greet(setting: GreetingSettings): void;

A%

FEARAT &H BRI 3T o AR ARBE—A string * — /R E string 8

HF X — Greeter EH| e
X AL

function getGreeting() {
return "howdy";

}

class MyGreeter extends Greeter { }

greet("hello");
greet(getGreeting);
greet(new MyGreeter());

9

T 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 BRI IHRIET—ANEL o KTUA L log(.
LogOptionsA= 4 .alert(...) #EBLaA o

RAG

const g = new Greeter("Hello");
g.log({ verbose: true });
g.alert({ modal: false, title: "Current Greeting" });

79

i B4 2R me XA o

declare namespace GreetingLib {

interface LogOptions {
verbose?: boolean;

}

interface AlertOptions {
modal: boolean;
title?: string;
color?: string;

RETAE—AF b eI 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 K
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 — AN EXRGEE—FHGxtE o XTUF BHFF 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 RARE AR T — & X T TypeScript £ 4T TAE 89 4% SR A » AN 2 IRSLAEGS A AT 4%
#HEE RS

* 7l

4o RARE £ WX B8 » RTE LA KT B TypeScript 269 XA 45 £ X o B
%~T,£ﬂﬁquTﬁﬂﬂA.

0

—

o XA % %8 ( type sn = number | string; )
o % BFB ( interface I { x: number[]; } )
o £7%® (classC { } )

o #E&ZFHM (enumE { A B, C1})

o FEENMNEALY import & U

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 s FREXANFEIA let x: A.B.C » &AL IL
A c RAEKRA AB PLER o

BARG| o fREE - 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 BAMIMGL TR REBAEXHL » REAMH -
BEZIRATRSEQOLEFRAGE R |

RTEEFAARR  FRREZENTITENETRRILLRAFEE - TELEINRXE
H—WH R EEITH o

N B WA

X B 1EHZTHREEZS » thde > class RN A XA F{ER KR E - class C
{1} PHRIETAANAT : 28 c BoRgEhl L 14 c BoEBEIdk -
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 TAE » 122 K A1F=38 SomeType #» Somevar 7RA48 % Fb&ZA14E
WAV EAR 698 F o BATTE A AT A E 694 F Bar & =X &A1 FE 6=t
% (faFext %)

export var Bar: { a: Bar };
export interface Bar {
count: ;

BRET AR ME

import { Bar } from './foo';
let x: Bar = Bar.a;
.log(x.count);

FRH s LEERNEA Bar A XA fell o ZELKNAAZYW Bar 154 Bar £
A - AR T o

= 2B 45
H—dEfasd s ANAFAMASs o tiw» class C { } # interface C {
Y TUAR B A2 BART A A ¢ KRB -

RERFAEFRAASEN o —ANLAGANZBEELZLFRLGECHE 2R
RECMERR L ERE s KRG RMA A LG LG L ERAGHFILT
( type s = string ) °» ®LERAKTZREEEFE o

L RATVFE F deATIE T o

#) K] interface Nim



KATT A4E Bl — /> interface £ %] —A interface & 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: ’
}

let a: Foo = ...;
.log(a.x + a.y); // 0K

EEENFRERNEDZALXBH L LZRma T ( type s = string; )

1% #l namespace #*/m
namespace 7 M AR kiAo d XA » fafeip L 2R 0 RELRHEAF R o

Pada » AV AR Ao de S a0 Bl — /AN -



class C {
¥

namespace C {
export let x: ;

¥
let y = C.x;

EBAEZANBITE > RS — AR ¢ WHFSHRY (CWHERE) - LEZR
ABMNBI T — M BEACHENERERF—ME (RBaSToLER > ¢4%
B &2 Aoy £ ) o

HATE T AL Kl — A b R £

class C {
}

namespace C {
export interface D { }

¥
let y: C.D;

LERZANBITE > BRI KAIE T namespace FPALF A T4 L EH c o MAWPLEE
&) ¢ A5 RN ¢ XER c MEFE o

®E o RATTA#AT AR 894638 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 PHIELE—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. &% ®lnpm_ 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 A package.json ZIT EF AT
o % E types B OO AL —Aby B A 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 LT ERAE o

FIZEZENA R IEWALHLE index.d. ts ﬁ‘ﬂ.h%ﬁ; GERE FE
(5 index.js #71) > KA FZEM "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 it s BRXEAIE T AN 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 ATHKAE Tnpme 2 » H b &A1
E BRI & o

AV OB ZIANTLERERBFALH > Ak browserify-typescript-
extension B9/ P AL E B HAR M o SER L 0 KA14E "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="..." />

FEEFPAIMHEZAER /// <reference path="..." /> o

/// <reference path="../typescript/lib/typescriptServices.d.ts" />

J S

21%AE R /// <reference types="..." /> R#%



/// <reference types="typescript" />

G oL BRAR AR —F T AR o

AT ELPTIR #i 89 F A
o BRI R B RRMT 5 —4 8 -

o FEERME LABMYGLE > RIFCMNALAYIHFE -
o FEK|FAHE MRy B L o
o RHMRMTnpmARF AL > WwRIRMER L2 C A THF AT -

A AR ) OB ST

BB B SAEB.ZE » B Definitely Typed 7M1 607 X @ ihn— %51 A o &
T ER T Ef @R QR T 8 T E A LA o

& 7 Bl @types

@types T @ &9 & & M Definitely Typed & & s X A &9 » il types-publisher T £ o 4o
R BIER 6 & XA A @types & » 32X — 4 pull request

2| https://github.com/DefinitelyTyped/Definitely Typed ° £ & £ & & 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 ALK TH+HEH o R LEFFF@IEL

9 AR Z B o

f£ TypeScript 2.0A L&y A » RICEA F B L4 R & 242 Anpm ©

tbde o R Blodash/& 69 7 A SCHF » 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 o AREE npm install %X T EBFW > ART M F A

import * as _ from "lodash";
_.padStart("Hello TypeScript!", RN

KA RGFBAAE AR MRABRAFEALEHGTE _ o

_.padStart("Hello TypeScript!", RN

&K

RKEFZEFAT » RHFHAOLFERGENAE npm LY E69L F4aF » 2&
A @types/ A% > {24 RARE BHY1E > AR vl hitps://aka.ms/typesik B & & AR

ERYE o

EE e RRERYEF AL REE  RTATR—1y > IE®KFET T—12

ZAg R e A o & FDefinitelyTyped Tak4s & 7 T AR5 o


https://aka.ms/types
http://definitelytyped.org/guides/contributing.html
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s

wR—NE ZTHLE A tsconfig.json XH - AL EFRAERZXNE 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 RFAEATIMALHEHERLTEM tsc * AERSNSIA ZFAEESE
& tsconfig.json X#F > &% m EH LKL E % -

o FAHAEATIMALHFGEINTHEM tsc » B AFSIT5E --
project (& -p ) #E— 84 tsconfig.json XHHA F °

Lo oAT ERRE T A 0 tsconfig.json XL A% o
715

tsconfig.json 1] SUAHF:

o £ R "files" B



TypeScript Handbook ( ¥ sUh& )

"compilerOptions": {

iy

"module": "system",
"noImplicitAny": true,
"removeComments": true,
"preserveConstEnums": true,

"outFile": "../../built/local/tsc.js",

"sourceMap": true

"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 1 "include" #= "exclude" ATt

tsconfig.json

431



"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 B » XA FRAMEAK NG - AR ESHF T
i BLMI| & o

"files" 8T — A A4 R LRI K o
"include" A= "exclude" E&MEiE R — AU AFglob T Bk X2 & o X FEyglobid
BAFH -

o * RROIZANATH (FOHEATTRA)
e ? ER-—MEFTFH (FEHEH IR
o **/ HPEREMLZTTHZ

o R —AglobE XN EaG LI R4 * & . * o ARLE LFG Y e £ A
WeLaERN (deKIk .ts » .tsx A .d.ts ° R allowds & E
& true & &AA .js 7 .jsx ) o

4o "files" #¢ "include" AE AT » RIFBRFK LS LA H ZATFEZ

T FTA 89 TypeScriptU# ( .ts , .d.ts #= .tsx ) ° Pk "exclude" Zi5
TR o JSTH (s F7 .jsx ) WK E S k4R allowls B E



&R true ° WwEIFLTT "files" X "include" * HIFEZLSKENLEE—HF s
Bk o fER "outDir" 5 E 9 H F T ) LA KT A BIFS BERR » PR IEIRA A H
18 "files" ¥ H & 43k (XNEM exclude FEETHEH) o

£ K] "include" 3l ANB9SUH T XAE R "exclude" BPELIE o Adm o i@

I "files" BMHIAIM TG HH ELLWESEN > FF "exclude" 4Tk
B o WmRAAMEHRIEL > "exclude" KINFILT 2k

% node_modules * bower_components °*® jspm_packages #® <outDir> H

5’3’{0

ET# "Files" & "include" 8% 89 XHEAT 3] A 8 AL Sk 8 % o Ats 31 A
T B.ts - Hk B.ts Tk > kA e Ats £ "exclude™ 7 & P o

FEEERIFET LN ATET R S B 69 AR 5 Hode > BR KRN B2
T index.ts * ARZ index.d.ts #7 index.js SMPEFRE S o EE kU 0 T
HBRARAYELOTR KRR SR B XT84 -

tsconfig.json LA AR E M > ARZPTAHBRING LM (o E@ATIE) Hf 2
VABKINBL & 3% 0 4 i o

RS IT LR RN RFRNSE EE tsconfig.json XA L6948 2k o

@types ° typeRoots 7= types

BKINFTA T 69" @types "L AR FIR TR OB K o
node_modules/@types XHF& T ARCATF XAFL T PTA QLARZLT GG 5 4
¥ ./node_modules/@types/ ® ../node_modules/@types/ # ../../node
_modules/@types/ 3 o

wRIEET typeRoots * RAH typeRoots TEE L KA LKk o tde :

"compilerOptions": {
"typeRoots" : ["./typings"]



REAEE I8P A . /typings T@&E > @R e
4 ./node_modules/@types E @A ¢, o

wRIEETT types * RAXI| BRI LSRR o o :

"compilerOptions": {
"types" : ["node", "lodash", "express"]

A tsconfig.json LHFFR4 a4

./node_modules/@types/node * ./node_modules/@types/lodash # ./nod
e_modules/@types/express ° /@types/ ° node_modules/@types/* Z@&jH
VORI AN K o

BE "types": [1 kRZRAHI AN @types & °

A& AFHIAREMRERTAEGEN (AR THER) HEEERE o RMA4E
Rl import "foo" 1% 4] » TypeScripti? A& %
& node_modules #° node_modules/@types X HF&kHKH foo & °

i¢ Fl extends #KELE

tsconfig.json XHFTVUA| A extends BPEIN A —ANBE LA L4 KEE o

extends & tsconfig.json XH E &ML E
(5 compileroptions * files * include °® #» exclude —#%) o
extends #MEE—NFHE > A& H —NRE R o

BRI R E R RAGHMAREBR R ENREETE o bR ARG
F o M xAR4E e

Rk EZPTYAREE XA files ° include #» exclude B & REeE CAF69 B o
A B SUPF 269 A8 2t 5842 12 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
3
compileOnSave

ERMEEE compileOnSave #7172 » T VAIEIDE R4 A4 89 B 4% AR
& tsconfig.json Z#H7E MR LA o



"compileOnSave": true,
"compilerOptions": {
"noImplicitAny" : true

F08 X FHF XA E £ Visual Studio 2015 » TypeScript1.8.4 ¥4 L H 2 X atom-
typescripti&# o

EEN

3]31X ¥ & A& # X\ http://json.schemastore.org/tsconfig.


https://github.com/TypeStrong/atom-typescript/blob/master/docs/tsconfig.md#compileonsave
http://json.schemastore.org/tsconfig
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Y1 1L N

B
--allowJs
--allowSyntheticDefaultImports
--allowUnreachableCode
--allowUnusedLabels
--alwaysStrict
- -baseUrl
--charset

--declaration
-d

--declarationDir
--diagnostics
--disableSizelLimit

--emitBOM

--emitDecoratorMetadata [1]

--experimentalDecorators [1]

forceConsistentCasingInFileNames

--help
-h

--importHelpers

--inlineSourceMap
--inlineSources
--init
--isolatedModules
--Jjsx

--jsxFactory

il
boolean
boolean
boolean
boolean
boolean

string

string
boolean

string
boolean
boolean

boolean

boolean

boolean

boolean

string

boolean

boolean

boolean
string

string

EKINAE
false
module === '"systel
false
false

false

"utfg"

false

false
false

false

false

false

false

false

false

false
1 "
Preserve

"React.createElem



--1ib

--listEmittedFiles
--listFiles

--locale

- -mapRoot

- -maxNodeModuleJsDepth

--module
-m

string[]

boolean
boolean

string

string

number

string

false

false

(platform specific)

target === "ES6" -
"ES6" : "commonjs"


https://github.com/Microsoft/TypeScript/issues/2577
https://www.npmjs.com/package/tslib

--moduleResolution string ‘module === "AMD"

--newLine string (platform specific)
--noEmit boolean false
--noEmitHelpers boolean false
--nOEmitOnError boolean false
--noFallthroughCasesInSwitch boolean false
--noImplicitAny boolean false
--noImplicitReturns boolean false
--noImplicitThis boolean false
--noImplicitUseStrict boolean false
--noLib boolean false
--noResolve boolean false
--noUnusedLocals boolean false
--noUnusedParameters boolean false
-———oeut- string

--outDir string

--outFile string

paths [2] Object
--preserveConstEnums boolean false
--pretty [1] boolean false
:Bproject string
--reactNamespace string "React"
- -removeComments boolean false

(common root directol
--rootDir string computed from the lisi
input files)



rootDirs 2] string[]

--skipbDefaultLibCheck boolean false
--skipLibCheck boolean false
--sourceMap boolean false
--sourceRoot string

--strictNullChecks boolean false
__Strip:[nternal [1] boolean false
N boolean false

suppresseExcessPropertyErrors [1]

suppressImplicitAnyIndexErrors boolean false
:étarget string "ES3
--traceResolution boolean false
--types string[]
--typeRoots string[]
--version
-V
--watch
-w

o Mlixatspof2ixgbay o
o [2lix it 246 tsconfig.json ZAEM » RAGLE A A4TIE A o

L EWS

o fEtsconfig.jsonX# 2% E % %53 B o
o ZMSBuild -2 2% B HFR


https://github.com/Microsoft/TypeScript/blob/master/doc/spec.md#94-constant-enum-declarations
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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:

4 - >

i 5

Y 1 R MSBuild %% % &
--allowJs MSBuild 7~ % # 31t
--allowSyntheticDefaultImports TypeScriptAllowSyntheticDefaultimpao
--allowUnreachableCode TypeScriptAllowUnreachableCode
--allowUnusedLabels TypeScriptAllowUnusedLabels
--alwaysStrict TypeScriptAlwaysStrict
--baseurl TypeScriptBaseUrl
--charset TypeScriptCharset
--declaration TypeScriptGeneratesDeclarations
--declarationDir TypeScriptDeclarationDir

--diagnostics MSBuild 7+ % 3% skt 5



--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~ % # sk.i%
TypeScriptEmitBOM
TypeScriptEmitDecoratorMetadata
TypeScriptExperimentalAsyncFunctio

TypeScriptExperimentalDecorators
TypeScriptForceConsistentCasingInF

MSBuild 7~ % F sk.i%
TypeScriptimportHelpers
TypeScriptinlineSourceMap
TypeScriptinlineSources
MSBuild 7~ % # sk.i%
TypeScriptlsolatedModules
TypeScriptSXEmit
TypeScriptJSXFactory
TypeScriptLib

MSBuild 7~ % # 3.1t 7R
MSBuild 7~ % # 3.1t R
automatic
TypeScriptMapRoot
MSBuild 7~ % # 3.1t
TypeScriptModuleKind
TypeScriptModuleResolution
TypeScriptNewLine

MSBuild 7+ % # 3t 7
TypeScriptNoEmitHelpers
TypeScriptNoEmitOnError
TypeScriptNoFallthroughCasesInSwit
TypeScriptNolmplicitAny
TypeScriptNolmplicitReturns



--noImplicitThis
--noImplicitUseStrict
--noUnusedLocals
--noUnusedParameters
--noLib

--noResolve

--out

--outDir

--outFile

--paths
--preserveConstEnums
--listEmittedFiles
--pretty
--reactNamespace
--removeComments
--rootDir

--rootDirs
--skipLibCheck
--skipbDefaultLibCheck
- -sourceMap
--sourceRoot
--strictNullChecks
--stripInternal

- -suppressExcessPropertyErrors

suppressImplicitAnyIndexErrors
--target
--traceResolution
--types

--typeRoots

TypeScriptNolmplicitThis
TypeScriptNolmplicitUseStrict
TypeScriptNoUnusedLocals
TypeScriptNoUnusedParameters
TypeScriptNoLib
TypeScriptNoResolve
TypeScriptOutFile
TypeScriptOutDir
TypeScriptOutFile

MSBuild 7 3% 3. 7
TypeScriptPreserveConstEnums
MSBuild 7+ 3 3. 7

MSBuild 7~ % # sk.i% 7
TypeScriptReactNamespace
TypeScriptRemoveComments
TypeScriptRootDir

MSBuild 7+ % 3670
TypeScriptSkipLibCheck
TypeScriptSkipDefaultLibCheck
TypeScriptSourceMap
TypeScriptSourceRoot
TypeScriptStrictNullChecks
TypeScriptStripInternal
TypeScriptSuppressExcessPropertyE

TypeScriptSuppressimplicitAnylndexE

TypeScriptTarget

MSBuild 7~ % # sk.i% R
MSBuild 7~ % # sk.i% R
MSBuild 7~ % # sk.i% R



--watch MSBuild 7 % 3% st
MSBuild only option TypeScriptAdditionalFlags

£A¢ F #9Visual Studiork A F X P& 35 2

%3k C:\Program Files
(x86)\MSBuild\Microsoft\VisualStudio\v$(VisualStudioVersion)\TypeScr

ipt\Microsoft.TypeScript.targets X o = A & MSBuild XMLz 2 5 48 =
8 tsc miFILINABRGTARAA L o

ToolsVersion

ITAEIHE 4 <TypeScriptToolsVersion>1.7</TypeScriptToolsVersion> &
PMEEA TR GRIFEORAT (XM TEA17) ZHKEALF—IT
BRETFGIE AR R B GRALRIEF o

4o R XA 18 E TypeScriptToolsVersion @ M4 AALE L% 69 k7R A 69 %
FREME -

4o R P A% R 69 & B F AR A B9 TypeScript » M &£ B K w B, LA 1ZF 8| — MR
I8 TAZ 6 35 HE o

TypeScriptCompileBlocked

o RR1E AL COMELL (e > gulp’ gruntF %) FF BAE AIVSHECY 7+ X F= 1R
RLE o AR TALR

B <TypeScriptCompileBlocked>true</TypeScriptCompileBlocked> ° X#¥
VSRS RBBRABIDE > T2 EREFSGHIELIHE -



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 = ("gulp");
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'));

+);

~

# %13 & : ivogabe/gulp-typescript

Jspm
2K

npm install -g jspm@beta

2% : B Aljsom#90.16betakr & X % TypeScript

# % ¥ 4m1z & : 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® ¥ w3 B
A

e awesome-typescript-loader

MSBuild

FHITAEM » 8,8 RMK K Microsoft.TypeScript.Default.props (&£
3% ) #= Microsoft.TypeScript.targets (f£/&3F) UH :


https://www.npmjs.com/package/ts-loader
https://www.npmjs.com/package/awesome-typescript-loader
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<?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\Visu:

<!-- 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\Visu:
</Project>

4 — 1 i

% T B EMSBUIld%F R %R E %5 miz 8 5 45% 1 EMSBuild 4% A 4% ik
]

NuGet

o 4&4% % ->Manage NuGet Packages
o &3k Microsoft.TypeScript.MSBuild
e =i Install

o %X M) ° Rebuild e

¥ % ¥ 13 B 5% Package Manager Dialog##using nightly builds with NuGet

SLEmEIAES 452


http://docs.nuget.org/Consume/Package-Manager-Dialog
https://github.com/Microsoft/TypeScript/wiki/Nightly-drops#using-nuget-with-msbuild
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£ K FEAR AN R4 R F R4 B 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 Al 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 RAZEPAHLY node_modules B FT o

T Ay gk ERAVERAR B AR EITT typescript@next o
Visual Studio Code

¥ # .vscode/settings.json %= :

"typescript.tsdk": "<path to your folder>/node_modules/typescript/.
J 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/.
| S

¥ 4913 B A N4e 47 /2 Sublime TextE % X TypeScripti& # o

Visual Studio 2013 and 2015
ERE RS EERE ZARZ EITRA VS TypeScriptdd 4 o

LR FAMRET LS AENEH R ERRNEAREREEDHRZORZE
&, o

1. T#HVSDevMode.ps1hr A& o
HAwWkiXA R B E LB E RS U o
2. f£PowerShelle 44T % @ AT :

VS 2015 :

VSDevMode.psl 14 -tsScript /node_modules/typescript/lib

VS 2013 :

VSDevMode.psl 12 -tsScript /node_modules/typescript/1lib

IntelliJ IDEA (Mac)

A 4% Preferences > Languages & Frameworks > TypeScript

TypeScript Version: 4= & i i NPM%

SiE

= . /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
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f£JavaScriptZ (£ A TypeScript) ° this X F T A GEL BB ZHIILAA T
Fl o XTSRS ATLIR » S 58 TARAE AL EZT R P > T REE AR
k% this XEFITH o

B L FAHARE 2125 Z WX TypeScript 249 this FR8 » F HRE T — LMk
7 R %8 6| B o

$ A KA G 1S B %K

%% this ET Uy A E R &3 ¢

o Rt9XFH ( this.foo ) # undefined * {2 B4R A A

o this I ®ALEE window M Fm AL LKL E (EFSEEXT)

e this #9444 undefined M AZ X LRIt F (FAEEXT)

o A X% ( this.doBa() ) &K ° 4ix13 &%= “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 » thde $(document).ready(myClass.start);
o HILEIE » thdw someArray.map(myClass.convert)
e ViewModel £ &9 249 X » thde <div data-bind="click:
myClass.doSomething">
Tk Lhy K o tbde $.ajax(url, { success: myClass.handleData })

JavaScript Z%) this ZZAH 2 ?

4R RKEHLFHM T JavaScript L this XBFHERME - EHF 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~ R ZA A R B o ARFT AR R @5 kBB E this 5@
By AT 2 (32X B ST de ke %W 5 BEF 69 )

o L RIZANHRHE function#bind AR LR » AA this I8 &8y 24%
A bind # %%

o R HRFAVL foo.func() HXAME » AZ this A foo

o WwRALEFKBENT » this %A undefined

o LN > this KEEEMNZ (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 RFFEIN AT HEAE A E G REXKBAN » 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

{ E— >

58

VAt — sy ik R RE this W ET e

)

18 F 52 18] 2 B

KA TypeScript Z B89 R B 77 ik » ART A4E Bl — A 6] A1 Sk BBk 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 RIA T Z
wIRR EY 0 AR XL LA A o SRy o SAECRERFZ LR kX

5":1'5']5ff'€>5}i§'1 this J:‘FI/\bb[t&/M)ﬂ)ﬂﬂﬂm 33%‘—‘/\151 RATEA B R—
o

o ¥ XM AALTREIRLAE this LT L

o ¥ : £ TypeScript® & £ A &4

o UF R RIHF SRR F R TAE

o I RAXTAMEMEM super WAARF X



o N ARGRAPZA A THIIGELRRN AL R

T VAR R A

K M0 B A7 K

£ TypeScrip® (X EZH T HMRI T —E54)

var X = new SomeClass();
someCallback((n, m) => x.doSomething(n, m));

WHI T N F/ERE e ] 6+@uﬁﬁmiﬁ&
¥ 1 /£ TypeScript * 100%#9 £ A 42

#F : Z£ECMAScript 3 2 F| # 4 3%

AR REERMA—RERL

IR R H2R 5

o T gk RAER (rest')

Function.bind

var X = new SomeClass();

.setTimeout (x.someMethod.bind(x), );

B 28 T IR Ty Tk B AT ST

WEIR A GIEEE LA Bk S 5] % 4ita HaaE AR R
¥ e RREF SR F R H I TAE

1 B AT TypeScriptE » FE LA 248

BN REECMAScript 5% 43K

I ARBIA2R B L



A4 B AL 6 A& 26 TypeScriptFF & Bl A £ 7+ X TypeScriptif 4% A 8 o 2t -F4% A
TypeScriptty &8 Al P kL - —FE A - A2 LT U — A 5% o

w4

1% FlPascalCase 1 £ & &0 % o

REER I BMABETLIA o

1% Ml PascalCase # M {4 % o

1% FlcamelCase # & £k % 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 & # 69 3t F £ T LB A I AR T L8 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 KA A 54k M JSDoCRAS ) 134 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 & %12 &

2000 & Z 13 &

4000 7 A 4 &3 &
5000 %% % it H4s &
6000 4417 ik £ 12
7000 nolmplicitAny/z .

"

R T ik

w T A RE > KA1 AR A — 7k > MR AR E T o

1.
2.

4% FIECMASCcript 5% 4k 5 @ &4 Fl core.tsiX B g o

TEAE R for..in & 4] 5 mAAE

Jl ts.forEach * ts.forEachKey #¢ ts.forEachvalue ° & EA1Z
By R 7 o

R T85> £1X4E A ts.forEach ° ts.map #° ts.filter XH/A
I o

AR

. A% Aarrow H #RE B L Rfk ik X o

REFEZ 0 E 4 dearrow R 3069 S ddg A k o
todo 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 {} b ikFe LB G eAe k o

Fas6y { BRARAR—4T o
IESEFBREHREY,
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—NLE

(tbde 42 var x = 1; var y = 2; A& var x =1, y = 2; ) °

7. else &4 Ry } BEHA—ITo



T@7| T —& k4% A TypeScriptiz A miFS TR T F LR HIEARR H X6y

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# & & 4+ 2t Atom#) TypeScriptid 5 R % o

Eclipse

Eclipse TypeScript 464 » &1 Palantir/+ & #9Eclipsed& # ©

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¥  IDE.
Vim
Bk 5
e leafgarland/typescript-vim## TEAXHARZZIET .ts # .d.ts °
e HerringtonDarkholme/yats.vim#t 4 7 £ % 1&% & A2 DOM % 4E F o
2ERHFITE

A M A 2% 8 TypeScriptis 4 :

e Quramy/tsuquyomi
e clausreinke/typescript-tools.vim

o RAR B BT 8 shA 24k o R 7T ¥l K YouCompleteMe 7F 78w AT K AG
3] .vimrc Z o AT 5 A R AR L A AR © YouCompleteMe & B A €
1% & TypeScriptds # & # 4718 L & 14 ©

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 » & —AMRERGHZFERHFEX » R E T I TypeScriptty L o

Webstorm

WebStorm » Fl & € JetBrains IDEs—# » &4 6.4 7 2t 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 &/ ASP.NET v5 L 4% £ Visual Studio®) 42 2 L % %

Al 89tsconfig.jsoni £ FF XX F » T ALK

IA2% B

EE5AE#

JE#3983 °

£ A3 AL Visual Studio 2015 2 4] 2 — A Z 9ASP.NET v LAZ A 44 » 4o R 1R 3t
ASP.NET VB3 R 3K » T A& A L 2442 o

Mew ASP.NET Project - HelloTypeScript

Select a template:

ASFENET 4.6 Templates
F_-Il F_-ﬂ- A rj.
el &1 L1k
Empty Web Forms MV C Web AP
4 c#
-
o =
Azure APl App  Azure Mobile
(Preview) Service

ASFENET 5 Preview Templates

5 5 5
| e R
Empty Web API Web

Application

Add folders and core references for

Web Forms MWC Web API

Add unit tests

Test project name: | HelloTypeScript. Tests

KRG TAR A KX TFifche— scripts B %
#F2 tsconfig.json XHk%EE

Ui %

-y
u:J
Single Page
Application

PREVIEW - An empty project template for creating
ASP.MET 5 application. This template dees not have any
content in it.

Learn more

Change Authentication

Authentication: MNo Authentication

= Microsoft Azure
@ [] Host in the cloud

Web App g

| 0K || Cancel |

X ?}ﬁf’z%&ﬂ‘] F& & A TypeScript ST
LR M T o HIEZ B T L Ao A42 AR 5L X

A RIEH TAE o Bde tsconfig.json XHF - A4 B & scripts B % 0 it

#F 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

TypeScript Handbook ( % sUh& )

Add Mew Item - HelloTypeScript ? X
4 |nstalled + Default - Search Installed Templates (Ctrl+E) P~
-] FY - -
E':T_""et' 5_':& HTML Page Client-side Type: Client-side
LS JSON configuration file for the TypeScript
b Online JavaScript File Client-side Eompilel
Style Sheet Client-side
TypeScript File Client-side
TypeScript JSON Configuration File Client-side
Bower Configuration File Client-side
MPM configuration file Client-side
I Gulp Configuration file Client-side
I Grunt Configuration file Client-side
f I JSON File Client-side
Q.
f I JSON Schema File Client-side
o
rjs
JSX File Client-side
<
[EA ] = %

Click here to go online and find templates.

MName: tsconfigl json

Add || Cancel

Solution Explorer

COR| B-s TR K-

Search Solution Explorer (Ctrl+;) P~
fa] Solution 'HelloTypeScript' (1 project)
4 Solution lterns
IT global.json
4 srC
4 =] HelloTypeScript
A Properties

[» =B References
@ wwwroot
1 Dependencies
4 scripts
TS appts
IT tsconfig.json
&1 hosting.ini
b IT projectjson
11 Project_Readme.htrnl
c# Startup.cs

AL LESGILIE S Team Explorer Cla

25 & ASP.NET v51% H TypeScript 470



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 RE69HF

"compilerOptions": {
"noImplicitAny": ,
"NoEmitOnError": ,
"removeComments": ,
"sourceMap": ,
"target": "esb5",
"outDir": "../wwwroot"

WA RBEAMBEZIANTAL » RKLEZE] app.js #7 app.js.map XH#Hel &
/£ wwwroot H FE o



Solution Explorer
@ o-5s @ F -
Search Solution Explorer (Ctrl+;)

fa] Solution 'HelloTypeScript' (1 project)
4 Solution ltems
£T global,json
src
4 ] HelloTypeScript
A Properties
[» =B References
4 @Wrmt
4 [T appjs
) appjs.map
1 Dependencies
scripts
T5 app.ts
£T tsconfig.json
&1 hosting.ini
b IT projectjson
11 Project_Readme.htrnl
c# Startup.cs

Sl LRSIl Tearn Explorer Class View

ITA LR ITA

LT —A tsconfig.json X HREHER TR — K ELRNMNGZET —4MNE
P TypeScript 42 » f£ 8,4 tsconfig.json XH B FT o M B AE T4
—3k -89 TypeScript T &£ RGBT 1E %1589 o £ 84 tsconfig.json L
69 B F B Z A4 69 TypeScript A R 2 S M TR —3 g o THF » 7T
ARLB| ZEANE I TAL » iz G4 2 o
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Solution Explorer * 0 X
| e~-S a|Ff=f
Search Solution Explorer (Ctrl+;) P~
@ Solution 'HelloTypeScript’ (1 project)
4 Solution lterns
&1 global,json
4 src
4 HelloTypeScript
M Properties

[ =B References
4 @ wwwroot
4 [T appjs
) appjs.map
' Dependencies
4 Code
TS putsideVirtualProject.ts
4 scripts
T5 app.ts

£ tsconfig.json

@] hosting.ini
b IT projectjson

11 Project_Readme.htrl

c# Startup.cs

R4 1 1%

1822 FIASP.NET v57 B 6948 4 B SR iF o 8 > AR50 A T & % $A TypeScript T4 —
69 TypeScript LB IR BB 4iF ko WwRIBEEZHBAE tsconfig.json

oo AR AR XA N AR B AR B o

25 & ASP.NET v51% H TypeScript
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Options

Search Options (Ctri+E)

Virtual Projects in Solution Explorer
Display Virtual Projects when no Selution is loaded

[[: EfC++ [] Display Virtual Projects when a Selution is loaded
b CoffeeScript Compile on Save
b OS5 Automatically compile TypeScript files which are not part of a project
b HTML stobloctal ; ;
b HTML (Web Forms) () Use CommonlS code generation for modules that are not part of a project
[ () Use UMD code generation for modules that are not part of a project
[[: ':j;g? () Use System code generation for modules that are not part of a project
b Plain Text ECMAScript version for files that are not part of a project
I PowerShell ) ECMAScript 3
I Res)SOM Resource ® ECMAScript 5
b 5CS5 () ECMAScript 6
I SOL Server Tools
B T-50L%0
4 TypeScript
General
Scroll Bars
Tabs
[+ Formatting
4 Project
General
B XAML
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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 1% uTypeScriptéiF &

o BikaME (Parser) : VA—RFRAMHALE, RIE1EF 6915 %, £
%18 %E# (AST)
o B4 % (Binder) : 1£J—A4 symbol W 4txt4a & eg 5B 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) : fr#-4F £ A 654
i M Ak 545 U A RE B HHTE & o

@ P

o AR %E (Emitter) : I— A7 ALH (tshe.dits) £msE > €T
AR AT X — : JavaScript (js) * ## (.d.ts) » H# ~Zsource
maps (.js.map) °

o M4 ®%E (Pre-processor) :@ “miF LTG0 ENEE 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 R H5] A HE €T -

BAEGNBATREELXNECE—MNAFORIAAT L CNARTENF - &
fEAT S B (import) #9B4% » A48 03843 18" UM M T~ 2 .d.ts” U A » AA IR AL F 49
ARG M o piF R L2HIT5Nodejsta MY AL KA SN > BF B RS RS

RAME e



KB EG A ITEEH tsHR.dtsT B LI o FALRMALIerrors BATRLE
BT SRR o

o BAKIES (tsc) @ MAMABEGATRG ° LA W4 R LH 69 5] %
%5 X (Fde @ Nodejs) °

e BEMYF : “BEMFLEMCHFRTALERETIIG—E » FFREE LR

BERSEEIF AP EAGRERBEE B A A RBEE LT R
AbFREZT FeF o AR IHI R ETFL » ARFEOHB IR ILEE
TEWT & » i A TypeScriptdd A ) it tode L 3L EH1F (EGSTLEER --
watch ) ° BEREFZAMEZTARARGREE N KMBELENRIFLETLF 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: # % & %K (AST) B9 A KM Rk - B F Node R TiE B ELMIEL
G — A REAEEEM R IR G TEEE o

e SourceFile: 4 T R XL AST °© SourceFile AF &£—4 Node : BiIRM@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 HFHARE—NRFL
7L o Program XM ARG A ARG I o

e Symbol: %4 % ¥ o Symbols ZMAKESLERMEIE o Symbols &%
THEGERT 2L Ext Rl —AEKeG 58 o symbols £1& LA LR K
MR o

o

o Type: Type AEXLALNELEIHS o Type THMF L (bt Xoig
) s REL (Hde > s HEA)

e Signature: — %4 =4 signature £& : AAZEL (call) > WL E L
(construct) ## %351 %% (index) -



%1% it £ ik

EANAERNALENE - TRESLAEARMEIHAG5%EF > c2EERLTIA
( /// <reference path=... /> %% import #&¢]) o

EESH B (Parser) A mIm %554 (AST) Node . X¥{x A R P eddh %
I, AP X o — 4 SourceFile M H AT — N LHHASTH B4 H —
R I 4T Bade UL BB LA A o

KRG > BA5 % (Binder) &FASTY & » 444 R Symbols ° —A Symbol 4
LB — AN TR o REAAN—BYGED » UAFAT AT ALSL FHFH
TR o LAV » ARIETRF 9 Node EA4BF & Symbol ° HH%&

A symbol HBFRIZTVHFHAT & o dw» —ANEFAAF

89 class #= namespace T A& FHMAAF ) Symbol ° FHEEFLLLE
YR 3% 0 AFRIREEA Symbol #R7E E A 693 H 4 A 3R B a2 o

4 & SourceFile (& # A ©# Symbols 1) £ XM createSourceFile
APl °

FlRATA AL » Symbol KAWL FART AL EANAF LA EF] > {224 5 T A
NG &t AT — I REBME— N2 R EPTA LA » LiLZ e’

—A~ Program °

2‘2\:

—/~ Program & SourceFile #%&Jt# A —%4%| compilerOptions © i
Bl createProgram APIk4&|Z Program

i it — A~ Program $494]% TypeChecker ° TypeChecker % TypeScriptZ!
AGES o BRI A B AR LA ZE Symbols R X A 0 Type KA
2> Symbol ° 4 RAEATIESL Diagnostic (4= :error) -

TypeChecker & &ZMAEEH FFH) SourceFile E 4y Symbol 2| —/N#£ 4k
BALE o gl 2 —8) Symbol & ° & ATAH EiEA) Symbol (Mt @ FRXHE

89 namespace ) °
FERAERE LT RIE © TypeChecker L7 VAMR & X T X MR 09 4E4T 19 &2
T oo KSR T

e X/~ Node & Symbol &2 ?

e I/~ Symbol # Type &=H 27
o EASTH XN ZATEL Symbol & JLAEG ?



o X AMNHEFE M signature AFH TR ?
o SHat AU H AR AR ?

TypeChecker THAFTA KR B4 A “WIEG" 3 A T ©E— R R AR LEGZ
B o TypeChecker X &AM A= ANF A X469 Node ° Symbol 3 Type °* &
248 M ?]‘é/] FAK o

stF—4A Program FElH &% R—A Emitter ° Emitter R T4 K%
% SourceFile #9#rh s ©&@4E: .js » .jsx * .d.ts # .js.map °

N

#4514 1% A4 (Full Start/Token Start)

N

ARG HBEH RAVRA — AN ZETFE Fo — N LT E” o “b 48" 246 & B K
BIRRA » BRTE XM T AMIE L E « “TEFE RN E—NE LM
ZERMBEF LML EE - 3 XH FN > RNEEZ X CTETLL -

SR Fhat
ts.Node.getStart BAFEY 2695 — A MhAedsis B
ts.Node.getFullStart BATE T BMA G — NN T -

AN 2 (Trivia)

B EH AR ERERE DAL EEREG L XERGAE e q o EHEEE
— i REGAFIT ©

B B A 5 R LT EFE R —3 9 (T LIEECMASCcript APIALIE ) H BT 4%
LAEZB2NS P EEIZE BRI  EN T2 S EBEMNE - 22 » BA Mt
FHREMP LY FREBDREE > FTAE R 60232 489%  3F KA 69APIsTH
7] o

WA EndofFileToken G @ T ARA AL (LMABBAE) » TR KA
P8 AR FEH A ARTZA > d LG A TS L EAWE Fo A" o

BARRZAN—ANFTARGIFICERLA—NEER T —A Node ° tbde o £ T @EgH
FE2 TUARALEAE genie RZMA AmANEHE



var X = ; // This 1is 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 —4T L6 BT A 6 3 A A B BB T — AN R4 o fEAT LA AT G 69 124
AT T — M o R F— NI A TR Qs H R A S H Biks @y
— AP BN B LRHE end-of-file A Mg L o

MTRZELAR P » ZELGEBOBHANE - BT AV ROEZBERNET A
T 6 FOk RER

2 it

RERI - EILE » BEHEE
{5 B JG 09 5 — N rAT G5 SR Z 1) 69 24
897 B (5 ts.Node.getFullStart &
SLERM) o

RAER L — NG AL E » RE P45
TAL B G 5 — M pAT ALy 2B E
(5 ts.Node.getEnd &4 EH
A) e

ts.getLeadingCommentRanges

ts.getTrailingCommentRanges

A BT o ABARAH T @ — 5w ARA

debugger;/*hello”/
//bye
/*hi*/ function

function X4EF 8T HEI4E LI /*hello*/ EH > 12
& getLeadingCommentRanges X &R GG @2/ .


https://github.com/dotnet/roslyn/wiki/Roslyn%20Overview#syntax-trivia

debugger ;/*hello*/ _ _ _ _ _ [CR] [NL] _ _ _ _ /.

) )

LT & %-
iR CREX 3

‘& b Ed

¢

(| - o]

i %3 £ debugger &4 getTrailingCommentRanges ¥ VAFZERX
d /*hello*/ E# o

o RIF XSS MAY E 4158 > createScanner #.F —A skipTrivia 4712 > &
TR E R false ° AL 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 & 4 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 E# £ 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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o = TypeScript/aEF it M --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 LR 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 /£SystemJSAE Al --allowSyntheticDefaultImports X 4% default FAd%
1k

e 12 %|JavaScript /7 A 69 A4

o LRIk FAF ) 5547 4T

o X EAEH F 3 Inglobal/modulett M 3%

e /zVisual Studioft fltsconfig.jsonft 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 482


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

TypeScript Handbook ( ¥ Uk )

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 EARIT KK

o 3% 5% SIRAL Ik ARAT

o JSX I iF

e abstract £Fe7ix

o T E T @ EMMEA L
o Rfndu ey B o IF

o HIF--init

1.5

o I IFFM

o I IFEITIEAF

o X FFES6HLIE

o X ¥¥for..of

o X #ES6 Unicode #.i&

o I FHSymbols

) i'ﬁfﬂ’—%ﬁ@:‘ﬁ

o I Fisconfig.json L #

o X HES3/ES54letf=const
o X HES3I/ES5H A7 1T 8 IR
o RE—NHYGBBEBFEMATS Server
o IBEST EIMERZE

o IHEMELAVALEL

o #3g--rootDir

e #73Ets.transpile API

e X #--module umd

B I8 45 483


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¥E--newlLine

o #73%--isolatedModules

o X #H#H namespace X4EF

e X #Visual Studio 2015%)tsconfig.json

e 332 Visual Studio 20138k F 8 2 & 7

1.4

o IHIASLAI LRI
o # 3 --noEmitOnError

o # 3 --target ES6

o ¥ iklLetand Const

o IFiHFmE

e Library typings for ES6
o ¥ #Const enums

o FHIEZTIRSENLAPI

1.3

o HNHMRIFRETEIETMS
o I HrIRAP 495 1 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 2.0
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 2.0
TR B BT P F) 7 R F Bl X B & & breaking change issues.

4=

B RRREANGHR LT EFR#AT LA WAL
(narrowing)

KA tmib e 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

J

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 EIEFE x 89X A B4E string LHRG > FL LEHE
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) £



B PR A TR OS2 A EITH 4% o K TypeScript 2,074 » € &diric h %ik

I 45 1% o

Bl

if( ) {
function () {3

export = foo;

HH
% #F R A AR

if( ) {

const foo = function() {}

TemplateStringsArray IR § 49

ES20158 R F 41 & & AWK eA18948 2 A R T T g K xd g‘}»kﬂ‘ﬂ%lﬁ A3t R
FH—A raw B (RIAEZFRTEL) o TypeScriptieik Izt 4
A TemplateStringsArray °

1ZA]89& » TemplateStringsArray =T VAMKAEZ Array<string> ° B 3bAR=T 1L
AR X 44809 XA kAR R AR & A 4K

function ( ) {

A s f£TypeScript 2.0 » X #F M readonly S4#ifF R m XL FARTRE o X
%691 > TemplateStringsArray SLERT AT R > F AR BT AR

% string[] °

5



B 3#:1% Al TemplateStringsArray (3 #1%/] ReadonlyArray<string> ) °



TypeScript 1.8
TR B BN P 7] Rk Bl X B4 & breaking change issues °

AL & AR AL B 2 F 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 %R 0 B A TypeScriptde K % 2L A A4 = #&4% Xf & £ 69 81% B BURF I 45

% 0 AZIE AR — R BATE A R A 45 % 69 TypeScriptfRAg >t KA % NaN » ILE
Ko BERAE o ARTALENMDN Article® ] X TR X G = B KGR 5 o

ERERZIANATH » £ SATE S --noImplicitUseStrict L7 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 T L (Reachability) # &
TypeScript 1.8 2 » &A1A A T — 277 38 12446 & kML — B A K 89 454% o 455 2 ¢

1. BERAHTHME (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. BREAREZTLHWAE R (KB A » T allowUnusedLabels 4% %5 &
A

I

1: // error will be reported - label "1 is unused
while (true) {

}

(x) == { x:x } // error will be reported - label “x° is unused

el

]

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;
}

4l S 2

4. BEFEHR # | switchZ 4] f9case & (BKIAHEA » Tl
i noFallthroughCasesInSwitch %4#&H & ME A ) o 2 & XA 15 ¢ 8case
NS



switch(x) {

case
case
return 1;
}
switch(x) {
case
if (y) return 1,
case
return 2;
}

o RARA 2| T X B4R 0 A2 AR X B G ARAD A SR Ag 15 o AR VLA T R aF R
EEE R4S o

--module AL --outFile —ALH I > FR3IE --module %1%
A amd 3 system

ZUAAR AR R AE . X A AR 0 AR ER out UHFER SR -

%k 2 49DOM APIE 5

e ImageData.data®l /£ 69 kX% 4 uint8ClampedArray 1 =& number[] ° &
AH#H949 o

e HTMLSelectElement .options. /= 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
A& HTMLElement ° &A&#3583 c

e HTMLTableRowElement.insertCell3L /24 & HTMLTableCellElement 1 F
& HTMLElement Z&#3583 °

o IDBObjectStore.createlndexfsIDBDatabase.createlndex # = 1~ %k £ A
7 IDBObjectStoreParameters % any ° &F#5932 ¢

e DataTransferltemList.ltem:2 = {8 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 FAMEREF A LG F 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 7] Rk Bl X B4 & breaking change issues °

M this FPAEB AR 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 32654 E X
FFERNTANEASTHH o A7 > £RXEXEF RIAGITE > TypeScript£
FEWEAD T o Rfe o XTLEMAET » £ EHF abstract class D T HHE
GERMIYR ¢ T mAPRAT —A m 7Ekf— NI BN abstract ©

/2% » async #7 declare TARBEHAHIEALFTT 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 BUsh 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 i 4% Bl --suppressExcessPropertyErrors %% 2 3 20 5k 28 A 3% 37 69 ™ 4%

] F -
var x: { foo: };
= { foo: 1, baz: }; // Error, excess property "baz’
var y: { foo: , bar?: };
y = { foo: 1, baz: }; // Error, excess or misspelled property 't
J — 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: , X 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 animalList: (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: };

CommondJS &9 #2 3k AT R AR 1% 3842 A 48 2F 69

Z A » 2T one.ts #7 two.ts X wwRENEAMRB FEZ > A
£ two.ts Z@F A "one" HZAT one.ts #9542 Eg o

TypeScript 1.6/ % #CommonJSE *+ "one" &% FT"./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 1R Z9h 8 3EAa 2t 89 5 o

./one.ts

export function f() {
return ;

./two.ts

import { f as g } from "./one";

¥% --moduleResolution %/ #FHLEANXEN classic °

B diche 3 75 0 B i R AR 5 A L LA X LM 4 5
R#AT S

ER—ZRAKANGFHEENGLFETERA— LIRS 4B 2/F2 —/4M81% 5 b
fa s

export default function foo() {

}

namespace foo {
var x = ;



export default class Foo {
a: ;

interface Foo {
b: ;

A A AR SR o

AR £ T @B TEEHREAVY » BAGL ZRFRELEHAMEGEL

export default class Foo {

}

namespace Foo {

}

5 -
ABKINFHEEHARBT EH1EH £5249 export default %&4) :

class Foo {
a: ;

interface foo {
b: ;

export default Foo;

¥ %1, 0 15 M 1%the originating issue °

B AR VAT R AL X AT


https://github.com/Microsoft/TypeScript/issues/3095

FeRESGILIL » BEIRARILAE AT #oAE X B ATARHT © 4T A 4540 T /2 B 3R AR A TR 3%
LT "use strict" ; € E&IERH T arguments F7 eval KA LT EL XA
HL0ER  RARREFUARERLHEN » ARBHRTFTFEEOREMF

A% 4 B 2DOM API& 2 3h

]

e MessageEventf=ProgressEvent#i& & & A Z 1 A 54 3 & Aissue #4295
o ImageDataty i& & A4 Z 5 A 54 ;s & Aissue #4220 ©
e Filety & H %A ZE A 54 & Fissue #3999 o

AR B g 3 8

i B A GALIREGIE R AE F #7869 _export RFAIL T F RO TR CHBREME
SAEE 2T 69 2 F A S %A K Ekey, value °

BB EE2HRIV0ITARES -

npm & 49.js R 2K 'bin'# 2] T 'lib*

TypeScriptféynpm e\ 242 E I bin &3 T 1ib » A
% ‘node_modules/typescript/bin/typescript.js’ifl 1T [1S47 5] &9 B 4% 3 pg, FL &
( bin BKIERBLEINSS AT FE AL R) o

TypeScript{inpm & 7 2 %Kik & B % ¥

TypeScript 1.6 Apackage.json 24 T preferGlobal #7712 o e RARMKM T & A
174 » 54 M npm install -g typescript °

X
164 » RIMB XU E R ERAT 3 RiFS KM E RE XA AR A 69 5=
RAA S BB R A R R KR BATARE o X 7T A8 1 RVA AT 69 KD 4% 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 7] Rk Bl X B4 & breaking change issues °

AR K RE Z 3] A arguments

RAA T BIBESGH K HFKAYIE L o XL ATAT K R E4E arguments U8 B 47 k&
FE A S gk o ABESGHLTL A5 9.2.12 0 ATk X TR A £ arguments T H o I
TypeScript 1.5 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

}
{ 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 P 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 1.004 %k %
—RRKEEHH 3 AT AR EDOMMAL » R EBF T TIEH T LWAKRT » Bl ke
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 1lib.d.ts BEFRAGRIFER o R FRAMRG AL AZATR
R — AN o 3T LA AR Z AT 80ib.d.ts T (TypeScript 1.5-alpha) °

T 57| &

o 2™ selection M Document £A EFr&

o &M clipboardbata A Window £ & E#rx

o Mk T 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 £ & b1k

o /&
M documentMode °® parentWindow °® createEventObject I Document
XA LA

e /&M parentwWindow A HTMLDocument X% E#rk

o EM setCapture KALEHIE

o /&M releaseCapture X A# %

o /&
M setAttribute ° styleFloat ° pixelLeft M CSSStyleDeclaration
RA L%

o /&M selectorText M CSSRule £ A E&r&

e CSSStyleSheet.rules #f£-& CSSRuleList XA » M 3E MSCSSRulelList

e documentElement /&£ Element XA > @ 3F HTMLElement

o Event EA—/#694FBME returnvalue

e Node BAH—#789407F &M baseURI

e Element BA—H69LF B classList

e Location EA—A#HELF BHE origin

o /&
i3 MSPOINTER_TYPE_MOUSE °® MSPOINTER_TYPE_TOUCH *\ MSPointerEvent
XA EHrk

e CSSStyleRule EAH —A# 894 F B readonly

o /&M execUnsafeLocalFunction I MSApp £ A E#rk

o & K7 ik toStaticHTML A%k

e HTMLCanvasElement.getContext ¥L/£¥& ™ CanvasRenderingContext2D |
WebGLRenderingContex


https://github.com/Microsoft/TypeScript/blob/v1.5.0-alpha/bin/lib.d.ts

Hry & EA Dataview ° Weakmap ° Map °* Set
XMLHttpRequest.send £4 ®/A~E#H send(data?: Document):

void; #7 send(data?: String): void;

e window.orientation /% string £A > @I number
4% TIE#® attachEvent #7 detachEvent M Window L%k

VATF AR #7 A 67 DOM 3 2 AT 37 9~ 3R 430 AR 89 ARG B 6 R R

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 o

K ARG ARG VA 4 A8 X BT

wBESGH T » RARAARI L VA A AR X AT ARAT o AT A 548 3 T2 X AF A BRI %
Z LT "use strict"  BEIEMRH T arguments F7 eval AT L KA
BREGIER > RARREGFUATEXSEA » ABFBRFFEREOEAF 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 7] Rk Bl X B4 & breaking change issues °

Fli%issue #868A T M # % % TH A X A 0 sR 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);
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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);
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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 { |
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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; }

R 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
| E— o]

#H FAEL—MRELEHK

var r9 = fi1e<any>('"', () => (a => a.foo), 1);
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ECMAScript 2015 & # 7 (ECMA-262 gth Edition)& P ClassDeclaration?=
ClassExpressionts Al = # M X, o E b » f2 3T K 5 B R K &3k A B A48 R 40 91 69
MR o

1) 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] 69 T # 7| & > 4 M3% Annex C - The Strict Mode of ECMAScript
of ECMA-262 6t Edition -
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