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T E B4 (Latest 10 updates)

2016-10-23 Hiifh & 5:
2016-10-07 Hrih 5.
2016-09-26 Hrit &+
2016-08-19 Hrit & ¥4
2016-07-21 Hil &4y,
2016-07-21 Hrit & 4.
2016-07-20 Hrit & 4.
2016-07-20 Hrid &4y
2016-07-20 H7is & 4.

2016-06-15 Hrif &1y

FH IR BE 45

TypeScriptE ¥
TypeScript on Github
TypeScriptif & Mt

A - n[HERER S (Discriminated Unions)
MJavaScriptif# 2| TypeScript

FEREZR - Never

Grfe] 55 P B S A
noUnusedLocalsfinoUnusedParameterZ 312 1l
tsconfig.json (4 B Flinclude flexclude L L
thisZ 4

readonly &Pt

FEAZEAL - Null and Undefined

Pod EF: Angular 2

AFH b SRR Github ik


http://typescriptlang.org
https://github.com/Microsoft/TypeScript
https://github.com/Microsoft/TypeScript/blob/master/doc/spec.html
https://github.com/zhongsp/TypeScript

ASP.NET Core

% ASP.NET Core £l TypeScript

Hi, HHEVBEE 7Y ASPNET Core.
ASP.NET Core /RFE4 Visual Studio 2015,

XAMRE b T FR B 2 Visual Studio , #5ZAE T

HK, WRKE Visual Studio #1¥%H & TypeScript, fRA] LLNIX B %35 TypeScript for Visual

Studio 2015,

W TR

.MET Framework 4.5.2

~| Sort by: Default

CH#
K] Blank App (Universal Windows)

Blank App (Universal Windows 8.1)

Windows Forms Application

WPF Applica

tion

Console Application

Hub App (Universal Windows 8.1)

ASP.NET Wel

Shared Proje

Class Library

Class Library

Class Library

b Application

ct

(Portable for i05, Android and Windows)

(Portable)

Click here to go online and find templates.

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

1. &#% File
2. %% New Project (Ctrl + Shift + N)
3. & Visual C#
4. i%&#: ASP.NET Web Application
Mew Project
P Recent
4 |nstalled
Fs
4 Templates &
4 Visual C# Kc]
b Windows
CH#
Web
I+ Office/SharePoint D
Android 9
Apple Watch o
Cloud &
Cross-Platform E
Extensibility |—j’
Extensions
iPad Fc“
iPhone @J
LightSwitch Fj’
Reporting
Silverlight L-]ic“
Test i) !
Universal Ce
[l
WCF ‘csi!
Workflow Ce
[l
I+ Visual Basic ﬁ!i!
-
b Online
Name: WebApplication3
Location:
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 X

Search Installed Templates (Ctrl+E)

-

Type: Visual C#

A project template for creating ASP.MET
applications. You can create ASP.NET Web
Forms, MVC, or Web APl 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. ¥ ASP.NET 5 Empty T.F& it



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

HYyH & i% "Host in the cloud" AF8 B KA FH — N AR 1

MWew ASP.MET Project - WebApplication10 ? X

Select a template:
An empty project template for creating an ASP.NET 3

ASENET 4.5.2 Templates application. This template does not have any content in
it.
FA F4 4 4 4
e el B o g Learn more
Empty Web Forms MVC Web API Single Page
Application

i

Azure APl App  Azure Mobile

(Preview) Service
ASEMNET 5 Templates
5 5
el I o —
Change Authentication
Web AP Web
Application
Authentication: Mo Authentication
Add folders and core references for: = Microsoft Azure
Web Forms MVC [ | Web API (a) [] Hostin the cloud

Web App =
Add unit tests

Test project name: | WebApplication10.Tests

OK | | Cancel

IBAT O DL R B BE IR W AR .
W R 55 T
fE project.json XfF[ "dependencies" “FE{HUNIN:

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

%1 dependencies #7r RIZ LT F X FF :

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

}s

HLLTFHNAEE# startup.cs XHHEM configure BREL:



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

s TypeScript

T 3A11 N TypeScript dn— 3% .

Solution Explorer
Application3\Project_Readme.html - G&| B-sS & TR | F AR
Search Solution Explorer (Ctrl+;)

fal Selution "WebApplicationd' (1 project)

. : Application
. kel Build operties
-a t I 0 n Rebuild sferences
. Clean pp_Data
i » pp_Start
ontent
PR " bntrollers
Convert boints
Publish... odels
Configure Azure AD Authentication... Fripts
ews
Add Application Insights Telemetry...
pplication Insights Telemetry Jicon.ico
DEPLOY G Scope to This obal.asax
MNew Solution Explorer View ackages.config
g ject_Readme.html
C Ensure your app is ready for Ge &5 Show on Code Map iy
artup.cs
Area... Add k eb.config
4% New ltem... CtrisshifteA | B Manage NuGet Packages...
‘0 Edsting ltem... Shift+Alt+A L} Setas StartUp Project
Debug 3
Initialize Interactive with Project
2 Source Control 3
Azure AP App SDK... ¥ Cut Ctrl+X
Azure APl App Client... Paste Ctrl+V
: New Azure Weblob Project X_ Remove Del
Existing Project as Azure WebJob Rename
Reference... Unload Project
Service Reference... ¢  Open Folder in File Explarer
#; A
Zf  Connected Service... & Properties Alt+Enter

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

‘Web Form

+‘k Class...

B e h scripts o



Solution Explorer
@ o-sapm|s -
Search Solution Explorer (Ctrl+;)

fa] Solution "WebApplication10' (1 project)

F| Solution [tems
&1 globaljson
4 srC

4 27 WebApplication10
b Properties
[ =B References

b @ wwwroot
Y

gulpfile.js
IT packagejson
b IT projectjson
[ Project_Readme.htrnl
c# Startup.cs
4 %] TypeScript Virtual Projects
4 [ scripts (tsconfig project)
HEE lib.d.t=

{} tsconfig)son

7% appts

N TypeScript L5

fE scripts bAd %k New Item. %% FTypeScript File (tHfit .NET Core #4) , ¥
W848 app.ts o



Add Mew Item - WebApplication3

X

4 |nstalled Sort by: Default - Search Installed Templates (Ctrl+E) P~
4 Visual C2 HTML Page T JSON Schema File Type: Visual C#
Code . .
hal JavaScript File T JsKFile A blank TypeScript source file
General Style Sheet md  LESS Style Sheet
< Web Form MV 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 MWYC 5 View Page with Layout (Razor) SCSS Style Sheet (SASS)
SignalR Web API Controller Class (v2.1) L SiteMap
bt SignalR Hub Class (v2 B
Web Forms ‘gna o ass (v2)
Windows Forms SignalR Persistent Connection Class... LT TypeScript JSON Configuration File
WP ASP.NET Handler B TypeScript J5X File
I+ Cross-Platform
Reporting ASP.NET Module ® WCF Data Service 5.6.4
Sitverlight Browser File @  WCF Senvice
S0L Server
Workflow CoffeeScript File € WCF Service (Ajax-enabled)
PowerShell Dynamic Data Field ¢ Web Configuration File
b Online Generic Handler Web Forms Master Page
JSOM File Web Forms Master Page (Mested)
4 »
Click here to go onling and find templates.
Name: app.ts
Add || Cancel

N 0 7 4 A A
L NS S Napp.ts XA

function sayHello() {
const compiler =

(document.getElementById("compiler”) as HTMLInputElement).value;

const framework = (document.getElementById("framework") as HTMLInputElement).value;

return “Hello from ${compiler} and ${framework}!";

B E

fic & TypeScript 2 % 25

A5 K5 R TypeScript ERER . £ discripts X432 3% ¥ New Item. %1% F Type Script

Configuration File, {R¥FFCHMIERIAL TN tsconfig.json




Add Mew Item - WebApplication3

4 Installed Sort by: Default -
4 Visual C2 HTML Page T JSON Schema File
g JawaScript Fil LT JSKFil
Data avaScript File i ile
General Style Sheet md  LESS Style Sheet
< Web Form MV 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 MWYC 5 View Page with Layout (Razor) 4 SCSS Style Sheet (SASS)
SignalR Web API Controller Class (v2.1) L Site Map
WipRi SignalR Hub CI 2 B TypeScript Fil
W e ignalR Hub Class (v2) ypescript File
Windows Forms SignalR Persistent Connection Class... figuration File
WPF

ASP.NET Handler
I+ Cross-Platform
ASP.NET Module

Reporting

Silverlight Erowser File

S0L Server

Workflow CoffeeScript File

PowerShell Dynamic Data Field
b Online Generic Handler

JSOM File
4

MName: tsconfig.json

B TypeScript J5X 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 onling and find templates.

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

Type: Visual C#

JSOM configuration file for the TypeScript
compiler

Add || Cancel

FERINH tsconfig.json WARBUNUIT FTN:

"compilerOptions": {
"noImplicitAny": true,

"noEmitOnError": true,

"sourceMap": true,

"target": "es5"

}s

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

1,

"compileOnSave": true

BN EZAL, EERUTARZAL:

1. WHE "noImplicitAny": true o

2. BRFIHT "files" TMAZMKYE "excludes” »

3. W HE "compileOnSave": true .

YRGS HACHINS, ®E "noImplicitAny” IETLZNAEEHIIERE — X AT A IR VRAS 248 BATRATH 2K
B, WH “"compileOnSave" IEINA] LU TR VRIEIZ T Web e 7 5T H 8% 13 PRA7 A8 58 fm RS .

B & NPM




BUTE, FRATRACENPMULE AR AR RS F#JavaScripttd. 76 TFE LAt ik FNew ltem, 5 1E#%
NPM Configuration File, {#£FC{FRIERIAY TN package.json . fE "devDependencies" H#RB4;¥n
fn"gulp"Fi"del":

"devDependencies": {
"gulp": "3.9.0",
"del": "2.2.0"

RAFXA G, Visual Studio I 4h 22 qulpfiidel.  #57¥%&A H3hITIE, %4 dipackage.json U Eik
#Restore Packages.

WwWHE gulp
)5, IS n—~#rJavaScript {4 gulpfile.js . FEALLFHE:

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

/*

This file is the main entry point for defining Gulp tasks and using Gulp plugins.
Click here to learn more. http://go.microsoft.com/fwlink/?LinkId=518007

*/

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

var paths = {
scripts: ['scripts/**/*.js', ‘'scripts/**/*.ts', 'scripts/**/*.map'],

1

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

s

gulp.task('default', function () {
gulp.src(paths.scripts).pipe(gulp.dest('wwwroot/scripts"’))
3

AT &% FVisual Studiofy i 5E )5, LElIZ{T'default' T4 . 4R 2 Visual Studio 1 BRI N
KI5, EHKIET clean'{F5% .

HIFE, A gulpfile.js JFik#%Task Runner Explorer. #i'default'fil'clean/t45¥%H St M
A0, 1l #rexplorer:



Vask Runner Explorer

goApplication -

d % Gulpfilejs
4 Tasks

default
clean

%% 5HTML 1T
7 wwwroot FERIT—NHTED index.html o fE index.html FE ANLL L.

<IDOCTYPE 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="document.getElementBy
Framework: <input id="framework" value="ASP.NET" onkeyup="document.getElementByl
</div>
</body>
</html>

UUREY

1. IB4THH
2. fEAHERBERS, EWRZER—MHE:

& Home Page - My ASPINI X =

= =5 C_} localhost

on name Ho

Hello from TypeScript and ASP_NET!
Compiler: [TypeScript
Framework: |ASF*_NET| X




P

Ji I3\

. {E Edge MIYE#8H, 4% F12 Hfi%&$: Debugger #7251

1

2. J&JF localhost %1%,
3. £ return F—47 L
4

. FERINAE N SE N 2R, B\ TypeScriptf Ui a4 7 4

F12  DOM Explorer Console Debugger (1t

1%+ scripts/app.ts
FT—A W R

Network (& Performance Memory Emulation

N ©

VAR

Experiments

MEE 2

5 RE IERAM TAF .

> Lo &5 B <X O fil Find (Ctrl+P)
- | index appts x R Watches
Type to filter E 1 function sayHello() { A ge' x__:
- 2 const compiler = (document.getElementById("compiler™) as HTMLInputElement).valugj =
b & Local Starage 3 const framework = (document.getElementByTd("framework™) as HTMLInputElement).valug “ | D(‘“_] o
b £J Session Storage B 4 return “Hello from §{compiler} and ${framework}!"; > @ this [object Window]
I @ Cookies 5 1 @ @ arguments [object (Arguments)]
4 1 |ocalhost:36285 @ compiler "TypeScriptddddddddd...
b i Content @ framework "ASP.NET"
b ©5 Home b [Globals]
b 1 Scripts b @ documentgetflem... [object HTMLinputElem. ..
AR Add watch
TSapp.ts
b 1 localhost14173
b ¥ Dynamic scripts
Call stack Breakpoints
=
4 [Main Thread]
sayHello appits (4, 5)
onkeyup Index (45, 64)
]
< >

Xt AR T B0 () AEASPINET A4 il TypeScript ) 3E A KR T .

fai H i Angular FE 7 il o

7 Angular 2

f FE NPM 1 2057 5 1 A

7f package.json ) "dependencies” ¥NHIl Angular 2 1 SystemJS:

"dependencies": {

Rk, AT5I ANAngular, 55—

"angular2": "2.0.0-beta.11",

"systemjs": "0.19.24",

¥

B35 tsconfig.json



UTE 2264 1 Angular 2 K% AR, A 175 25 F TypeScript b szig M i 28 S ff . FRATIETH B iR
THES2015/0 7B, [KNAngularfdi ficore-js K SZ iM% Promise HITHAE. TEANR, s BCNERIA
wWHE, BEHHARFEXEEET .

i "experimentalDecorators": true, "emitDecoratorMetadata":

true F| "compileroptions" #i7r. AJE, UM "lib": ["es2015", "es5",

"dom"] #| "compileroptions" , LL5| AES20150F . #f5, FRATFHEEDR
bnoe./model.ts” F| "files” H, IATETKEIEE. IAE tsconfig.json HAERKWIT:

"compilerOptions": {
"noImplicitAny": R
"noEmitOnError": 9
"sourceMap": ,
"experimentalDecorators": R
"emitDecoratorMetadata": 5
"target": "es5",

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

s

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

"./main.ts",

1,

"compileOnSave":

¥ Angular 7 1% gulp #) 2

e, FAFEER R Angular STIEEDY build B — 870 R HER . FRATT7HZA 0

1. FECHH .
2. WIN—A 1ib AT KEE ] wwwroot
3. £ default 1F55 LRI 1ib AR5

TGN gulpfile.js fRUTTFAIR:



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

/*

This file is the main entry point for defining Gulp tasks and using Gulp plugins.
Click here to learn more. http://go.microsoft.com/fwlink/?LinkId=518007

*/

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

var paths = {
scripts: ['scripts/**/*.js', 'scripts/**/*.ts', 'scripts/**/*.map'],
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"]

I

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

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

b

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

1)

Ak, #7177 tgulpfile)s, ZHifx Task Runner Explorer &%) 1ib {F5%.

F TypeScript 5 — {4 *- 1) Angular [
B, ¥ oapp.ts MUk

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

@Component ({

selector: “my-app’,

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

model = new MyModel();

getCompiler() {

return this.model.compiler;



ET scripts IR TypeScript 344 model.ts :

export class MyModel {
compiler = "TypeScript";

FTE scripts HEII main.ts :

import {bootstrap} from "angular2/platform/browser";
-/app”;

import {MyApp} from
bootstrap(MyApp);

®JE, 4@» index.html 0#:

<!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

¥
}
}s
System.import('scripts/main').then(null, console.error.bind(console));
</script>
<title></title>
</head>
<body>
<my-app>Loading...</my-app>
</body>
</html>

ZENE TN 1217 ASPNET M, RRBIZAEER B4 div Eox "Loading..." B4 B AR R
"Hello from TypeScript".



ASP.NET 4

‘%% TypeScript

WIHR R ) Visual Studio fiRASIEASSZ £ TypeScript,

Studio 2013, XAMRIE LTI H2 Visual Studio 2015,

B H

1
2
3
4

5.

PRAT LA 223 Visual Studio 2015 8¢ Visual

.MET Framework 4.5.2

~| Sort by: Default

Blank App (Universal Windows)

Blank App (Universal Windows 8.1)

Windows Forms Application

WPF Application

Console Application

Hub App (Universal Windows 8.1)

ASP.NET Web Application

Shared Project

Class Library (Portable for i0S, Android and Windows)

Class Library

Class Library (Portable)

Click here to go online and find templates.

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

. 1%&¥% File
. ¥ New Project
. J%&F¥ Visual C#
. 1%&+# ASP.NET Web Application
Mew Project
P Recent
4 |nstalled -
= N\ ]
4 Templates o
z -
Pl VlsuaI.C# k]
B Windows
CH#
Web
I+ Office/SharePoint D
Android |‘j
Apple Watch o
Cloud m—s
Cross-Platform i
Extensibility |—j’
Extensions
iPad Fc“
iPhone ®J
LightSwitch Fj
Reporting
Silverlight L-]ic“
Test i) !
Universal Ce
3
WCF 3
Workflow Ce
[l
I+ Visual Basic ﬁ!i!
-
b Online
Name: WebApplication3
Location:
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 X

Search Installed Templates (Ctrl+E) P~
Type: Visual C#

A project template for creating ASP.NET
applications. You can create ASP.NET Web
Forms, MVC, or Web APl 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.

ﬁi‘ 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

i%&FE MVC



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

U2 1% "Host in the cloud" A5 B H A8 ] — A o= il

MWew ASP.NET Project - WebApplication3 ? X

Select a template:
| A project template for creating ASP.NET MVC

ASENET 4.5.2 Templates applications. ASP.NET MVC allows you to build
applications using the Model-View-Controller
p— p— H r‘i [t architecture. ASP.NET MVC includes many features that
@J @J -}J u;J enable fast, test-driven development for creating
Empty Weh Forms MV Web API Single Page applications that use the latest standards.
Application Learn more

i

Azure APl App  Azure Mobile

(Preview) Service
ASEMNET 5 Templates
B
el

Change Authentication
Get ASP.NET 5 RC

Authentication: Individual User Accounts

Add folders and core references for: =5 Microsoft Azure
[ WebForms |« MVC  [] Web APl (A) [ Hostin the cloud
Web App o

[] Add unit tests

Test project name: | WebApplication3.Tests

OK | | Cancel

IZAT IR AR PR E RE IR W LA .

s TypeScript

AN TypeScript F—AN 045,



Solution Explorer -1 x

Application54Project_Readme.htrml - (-] m| - G B | & =
Search Solution Explorer (Ctrl+;) P~
2] Sclution "WebApplication5' (1 project)
5 - Application>
. i  Build operties
-a t I 0 n Rebuild =ferences
. Clean pp_Data
View » pp_Start
ontent
Snal= k ontrollers
Convert b oints
@ Publish... odels
Configure Azure AD Authentication... Fripts
*®  Add Application Insights Telemetry... =5
v pplication Insights Telemetry. F5
DEPLOY GE Scope to This obal.asax
MNew Solution Explorer View ackages.config
! ject_Readme.html
C Ensure your app is ready for Ge &5 Show on Code Map o:: D
artup.cs
Area.., Add ¥ Jeb.config
4% New ltem.. Ctrl+Shift+A i Manage NuGet Packages...
%7 Existing ltem... Shift+Alt=A | 8} Setas StartUp Project

Debug [

Initialize Interactive with Project

L Source Control 3
Azure API App SDK... ¥ cut Ctrl+X
Azure APl App Client... Paste Ctrl+V
! New Azure Weblob Project X Remove Del
Existing Project as Azure WebJob Rename
Reference... Unload Project
Service Reference... ¢ Open Folder in File Explorer
% Connected Service... A Properties Alt+Enter

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

Web Form

""78 Class...

KA tin 404 sre.



Solution Explorer = I x

Rle-c¢cam|pF=8
Search Solution Explorer (Ctrl+;) P~

fal Solution "WebApplication5' (1 project)
4 ] WebApplication5
b Properties
[+ =B References
App_Data
App_Start
Content
Controllers
fonts
Models
Scripts

=

B Views
favicon.ico
b &1 Global.asax
¥ packages.config
.1 Project_Readme.html
B Startup.cs
b ¢ Web.config

s In TypeScript 1 i%

£ src bATIFESE New Item. 5% TypeScript File I @48 app.ts



Add Mew ltem - WebApplication3 ? X

4 |nstalled Sort by: Default - Search Installed Templates (Ctrl+E) P~
4 Visual C2 HTML Page T JSON Schema File Type: Visual C#
Code . .
hal JavaScript File T JsKFile A blank TypeScript source file
General Style Sheet md  LESS Style Sheet
< Web Form MV 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 MWYC 5 View Page with Layout (Razor) SCSS Style Sheet (SASS)
SignalR Web API Controller Class (v2.1) L SiteMap
bt SignalR Hub Class (v2 B
Web Forms ‘gna o ass (v2)
Windows Forms SignalR Persistent Connection Class... LT TypeScript JSON Configuration File
WP ASP.NET Handler B TypeScript J5X File
I+ Cross-Platform
Reporting ASP.NET Module ® WCF Data Service 5.6.4
Sitverlight Browser File @  WCF Senvice
S0L Server
Workflow CoffeeScript File € WCF Service (Ajax-enabled)
PowerShell Dynamic Data Field ¢ Web Configuration File
b Online Generic Handler Web Forms Master Page
JSOM File Web Forms Master Page (Mested)
4 »
Click here to go onling and find templates.
Name: app.ts
Add || Cancel

s 0 s AR R
B L RIS E N app.ts X

function sayHello() {
const compiler = (document.getElementById("compiler") as HTMLInputElement).value;
const framework = (document.getElementById("framework") as HTMLInputElement).value;

return “Hello from ${compiler} and ${framework}!";

PR E

FHiH % New ltem.  #:% 1%+ TypeScript Configuration File {45 U4 HIBRIN L =N

tsconfig.json o



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
I+ Cross-Platform

Sort by: Default
HTML Page
JavaSceript File
Style Sheet
Web Form

Web Form with Master Page

MYC 5 View Page (Razor)

MWYC 5 View Page with Layout (Razor)

‘Web API Controller Class (v2.1)

SignalR Hub Class (w2}

SignalR Persistent Connection Class...

ASP.NET Handler

ASP.MET Module

JSOM Schema File

=l

JSK File

LESS Style Sheet

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

SICSS Style Sheet (SASS)

Site Map

T = R N e I 7 -

TypeScript File

TypeScript JSOM Configuration File

B TypeScript J5X 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 onling and find templates.

Reporting
Silverlight Erowser File
S0L Server
Workflow CoffeeScript File
PowerShell Dynamic Data Field
b Online Generic Handler
JSOM File
4
MName: tsconfig.json

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

Type: Visual C#

JSOM configuration file for the TypeScript
compiler

Add || Cancel

FERINH tsconfig.json WARBCAUITFTRN:

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

"outDir": "./Scripts/App"

s

"files": [

"./src/app.ts",

15

"compileOnSave": true

BRI EZALZ, HIEEU T ARZA:

WwWE "noImplicitAny": true o

A K

"compileOnSave": true

wASIH T

WE

"files"

o b=

FelEiX B "outDir": "./Scripts/App"

"excludes" &I,

HIRGHAUERS, WE "noImplicitAny" IR I — X AT DU IRIRA 48 SRR AR .

wE

%, the tsconfig.json documentation.

"compileOnSave"

HEIGUR] AR DR AR AE I8 1T we b R 7 il H 34 18 IRA7 A2 S R AR . BE 2 (5 015




FEAIL P A U A

1. 7t Solution Explorer 7', T JF Views | Home | Index.cshtml .

Solution Explorer
@ e-scadm F =57
Search Solution Explorer (Ctrl+;)

fa] Solution "WebApplication3' (1 project)
4 7] WebApplication5
b Properties
[ =B References
App_Data
App_Start
Content
Controllers
fonts
Models

Scripts

srC
T5 app.ts
Views
Account
Home
(@ About.cshtml
(2] Contact.cshtml
Index.cshtml
Manage
Shared
@l _ViewStart.cshtml
¥ Web.config
favicon.ico
b &1 Global.asax
v] packages.config
[ Project_Readme.htrnl
P C* Startup.cs
B ¢ Web.config

=

2. AR



@f{
ViewBag.Title = "Home Page";
}
<script src="~/Scripts/App/app.js"></script>
<div id="message"></div>

<div>

Compiler: <input id="compiler" value="TypeScript" onkeyup="document.getElementBy
Framework: <input id="framework" value="ASP.NET" onkeyup="document.getElementByI

</div>

UUREY

1. BTHH
2. fERNAER BN, ENZE RN E:

3 Home Page - My ASPNI X 4

£ = O | localhost

Application name

Hello from TypeScript and ASP_NET!
Compiler: [TypeScript
Framework: |A5F‘.NET| X

i 1t

. {E Edge MU 2%h, # F12 4 )71 # Debugger 7251 .
. J&JT localhost %1%, &+ src/app.ts
& return I —47 AT —AMWr Ao

. FERNAE NN 2R, HiA TypeScriptfUd i bt , WEe &

75 BE A M A



F12 DOM Explorer Consale Debugger (1) [IENENSG Performance
> Le & 2, N @ fs

Memory Emulation Experiments

Find (Ctrl+F)
- | Index appits x ® Watches
Type to filter E 1 function sayHe}ln() { ) A ge' x__:
2 const compiler = (document.getElementById("compiler™) as HTMLInputElement).valugj =
P

b £ Local Storage 3 const Framework = (document . getElementByTd(™Framework™) as HTMLInputElement . va R oal D(‘“_] o
b £ Session Storage ) e e R . > @ this [object Window]
b @ Cookies 5 3 @ @ arguments [object (Arguments)]
47 Iocalhost36285 @ compiler “TypeScriptddddddddd...

b i Content @ framework "ASP.NET"

b % Home b [Globals]

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

4 I src Add watch

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

X 5t AR T BN TE (I AEASP.NET H i F TypeScript (A KR 1. # 72K, FAT5I ANAngular, 55—
fai Bt AngularFe 7 - 191 o

s n Angular 2

fi ) NPM K 2B 5 1) A2

1. Z%& Packagelnstaller.

2. H Packagelnstaller 5k%%% Angular 2, systemjs 1 Typings.

fEproject I £, %4 Quick Install Package -


https://github.com/madskristensen/PackageInstaller

*# Quick Install Package e

m npm  * angular2 - Latest version -

npm install angular? --save-dev

Tip: Type 'J" to select JSPM from dropdown Install | | e
“# Quick Install Package e
m npm system;js - Latest version V

npm install systenys --save-dev

Tip: Type ‘b’ to select Bower from dropdown Install | | e
*# Quick Install Package e
m npm t:,fpingsl - Latest version V

npm install fypings --save-dev

m
.I
L

[}
1A
m

T T D
b B LS L R, o | Install | | Cancel

3. H Packagelnstaller %3% es6-shim (258 SCf

Angular 2 1% es6-shim LAt Promise 2 #F, {H TypeScript it 75 £ & R . 78
Packagelnstaller #, i£#% Typing ##t npm &I, #E BN "es6-shim":

o Latest version -

Install | | Cancel

5 HT tsconfig.json

TEZ 2501 7 Angular 2 AR I,  FATE 2G5 H TypeScript w26 e 2 iigs SZ F 3 H 5N
es6-shim [FIZEAC . KRpghoARS, Felmdefl ES6 KLU BUNBRGEIT,  FRATHE AT DAt 5 8
7. W "experimentalDecorators": true, "emitDecoratorMetadata": true I

Fl| "compileroOptions" , FFUNIN "./typings/index.d.ts" F| "files" . /o, FMTEH

@ . /src/model.ts" XM, FHAEEIMR "files” B. L tsconfig.json NiZeiXFf:



"compilerOptions": {

"noImplicitAny": false,
"noEmitOnError": true,
"sourceMap": true,
"target": "es5",
"experimentalDecorators": true,
"emitDecoratorMetadata”: true,
"outDir": "./Scripts/App"

s

"files": [

./src/app.ts",

./src/model.ts",

./src/main.ts",

./typings/index.d.ts"

7 In CopyFiles % build

wJa, BT EF{R Angular SCHFEN build B—#5r SR XFEAE, 400 H &4 'Unload'
, FRCH T H 1 'Edit csproj's  1E TypeScript it & 1 PropertyGroup Z J&, #I—4> temGroup
1 Target Fit & Wik & ] Angular SC4.

<ItemGroup>
<NodeLib Include="¢$(MSBuildProjectDirectory)\node_modules\angular2\bundles\angular2.js
<NodelLib Include="$(MSBuildProjectDirectory)\node_modules\angular2\bundles\angular2-pc
<NodelLib Include="$(MSBuildProjectDirectory)\node_modules\systemjs\dist\system.src.js"
<NodeLib Include="¢$(MSBuildProjectDirectory)\node modules\rxjs\bundles\Rx.js"/>
</ItemGroup>
<Target Name="CopyFiles" BeforeTargets="Build">
<Copy SourceFiles="@(NodeLib)" DestinationFolder="$(MSBuildProjectDirectory)\Scripts"/
</Target>

PAE, £ TR B Sk B maE i . dR RS BRAE MR T R EHIRE BT (Solution Explorer) 1
vEEdl node_modules o

H TypeScript = — /™ & 5. ] Angular 1

B, ¥ app.ts BUK:



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

@Component ({
selector: “my-app’,
template: “<div>Hello from {{getCompiler()}}</div>"

)
class MyApp {

model = new MyModel();
getCompiler() {

return this.model.compiler;

B src N TypeScript XAf model.ts :

export class MyModel {
compiler = "TypeScript"”;

HAE src HIID main.ts :

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

)5, B Views/Home/Index.cshtml §k:

@{
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'

¥
}
})s
System.import('/Scripts/App/main').then( , .error.bind(
</script>

<my-app>Loading...</my-app>

))s



XEINE 7M. 3817 ASPNET BH, REZEER B —A> div 78 "Loading..." BHE BB LR /R
"Hello from TypeScript".



X LI 48 R R ﬁﬂﬁﬁﬂ%Gulp*’JLTypeScnpt, AU 7E GulpE & s InBrowserify, uglify
B Watchify. ‘Bl 1 BabelfILhfE, @it{d FHBabelify.

X B R C LALLM FHNode jsfinpm T .

1) 2 ] B TR
BTGB H R %N proj » AT DU FHEAT IR S0 % 5.

mkdir proj
cd proj

FATRE LU T (1 5 AT A AT T A :

proj/
}— src/
L- dist/

TypeScript 3 U AE src CAEJETN, 43t TypeScriptd i #e 4 ¥4 B H bR SCHEIAE dist H3E T
T LEFRAT RO X S A 3

mkdir src
mkdir dist

HIieA TA%
BE A A S inpm 3.

npm init

REEBIA — PR EEE. B T NOSCHR4h, AR AT DAE B T, N SR
i ./dist/main.js o VRWTPABERSZE package.json SCAH4 HL B oA Bl A i B o

22 2 MR

BAETATTUAER npm install My KZEM ., HILLRLETypeScriptfGulp. (U1 RARIELEfE
FHUNIx&%t, RATRETR ZAHH sudo 2 KJA30 npm install f4 1T, )

npm install -g gulp-cli

IRGZ%E typescript ,  gulp Ml gulp-typescript ZIFFRAKHE . Gulp-typescript/ZTypeScriptif
— A Gulpfs:.


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

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

5 AT ]
1A E —AHello World#/7.  #£ src H3X FAIE main.ts (1
function hello( ) {

.log("Hello from ${compiler} );

}
hello("TypeScript");

ELREMMRH X proj THiE— tsconfig.json Xff:

{

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

1,

"compilerOptions": {
"noImplicitAny": 5
"target": "es5"

}

}

B gulpfile.js U1
ETRERERT, FE—" gulpfile.js XfF:

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

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

I IZ AN B

gulp
node dist/main.js

FEFF L% AEH5 4T £ 1“Hello from TypeScript!”.



[ A A L R

FEA% il Browserify i, 1EFRATISE M & — TS IR G FHAVIN— LSRN (R

FIREF? s 2 HI 2 o
E—A src/greet.ts A

export function sayHello( ) {

return “Hello from ${name} ;

}

I src/main.ts AR, M greet.ts F A sayHello :
import { sayHello } from "./greet";

.log(sayHello("TypeScript"));

wh, ¥ src/greet.ts wmE| tsconfig.json :

{

"files": [

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

1,

"compilerOptions": {
"noImplicitAny": 9
"target": "es5"

}

}

WORHAT gulp JERIHURRETAERI, fENode.js NREATIIA:

gulp
node dist/main.js

XA GERPH R VR AE LS

R, BEMEIRAME T ES20158 )i iE:, TypeScriptif & £x4: iiNode.jsf# i i CommonJSHHt .
BAE XA L B & — EAFHCommonJdSHidk, (HZ/RATLUEIEN module JETUR M ARIX AT A

Browserify

BAE, EFRATHX A T2 HNode jsTR R 2N WS 2R AT L . DRI, JRATTRHE PG B g0 e —
JavaScript>( . fr3, XIEs&Browserify Z i Ffh. HIERZ, X FFNode jsi*)CommonJStE
B, XIER TypeScriptBRi\ A 2, & i TypeScriptAliNode.js 15 B A 75 B 24wl o] AR

L0000 5 2 L



W, %HBrowserify, tsifyflvinyl-source-stream. tsify &BrowserifyfJ— MM, #t%gulp-
typescript—+f, E R Vi IN TypeScriptéi 4.  vinyl-source-stream2: ¥4 Browserify 1% H SC A i& e
JkgulpRERE T ks =, B fivinyl.

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

B — Ao
fE src HETFHE A index.html Xff:

<!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>

B main.ts SCAREEHTHIXAN T :
import { sayHello } from "./greet";

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

showHello("greeting", "TypeScript");

showHello M sayHello PRZHE i UiTH FEVEII S F . B{EE S gulpfile XU T


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

var gulp = ("gulp");

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

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

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

gulp.task("default", ["copy-html"], function () {
return browserify({
basedir: '.',
debug: R
entries: ['src/main.ts'],
cache: {},
packageCache: {}

)

.plugin(tsify)

.bundle()

.pipe(source('bundle.js"))

.pipe(gulp.dest("dist"));
1

XHEBINT copy-html /R4 HALEIME default HIKHIIN. IXFE, 24 default $HATH, copy-
html SHEHAT. BATLIEL T default 1155, LEMEH tsify fiF18HBrowserify, i
/& gulp-typescript o J7fE[RIE, ML E K ZSHON R 2 TypeScriptéi 45 -

PH bundle J&, FAMEH source (vinyl-source-streamif) 74 ) 0% H SCHEm 44 bundle.js -

ML TR, 1217 gulp » ARJSAEW WEAF HATIT dist/index.html o PRIIIZAEAE TUH - F*Hello
from TypeScript”.

R, AT NBroswerifyfg € T debug: true . X&ib tsify 7EfH XA EA R source maps o
source maps JFCYFIRAITEN W28 b H 28 X TypeScriptiifid, 1A &7E A I 5 FJavaScript 344 i
e MRESTIFMEAERIFAE main.ts BAT—PWiA, BE source maps RGAELAE. R G
i, AR AT AEWT AL, ATRELRER i greet.ts ©

Watchify, Babel#fl1Uglify

PAEAHS C. 4 F Browserify Mitsifyfl 28 7E — 42 1, FAT0T LU FH Browserify i {4 i G s i — 2ok 4

o Watchify i BiGUIpIFRFHEITARE, A HRRIESCIHIT FASDGR . RN St -(R A2 R0 28
TR



e BabeliZ2 147> RiEMIgniEas, KES2015 & LA ERA KIS #5 # RESSAIES3. R A LS K &
H & X [¥) TypeScript H 7 A S FF 1 #5 He8s o

o Uglify# /R 45 RS, K AE 3% A ] 5 F el

Watchify
BA VA B Watchify, e eSS & 5 HA1G B

npm install --save-dev watchify gulp-util

B gulpfile ST

var gulp = ("gulp");

var browserify = ("browserify");

var source = ('vinyl-source-stream');
var watchify = ("watchify");

var tsify = ("tsify");

var gutil = ("gulp-util");

var paths = {

pages: ['src/*.html']
s

var watchedBrowserify = watchify(browserify({
basedir: '.°',
debug: 5
entries: ['src/main.ts'],
cache: {},
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);

A=A, B TR RS R A — T A



1. % browserify LB ZELE watchify HOVHFTE, $H1A4Mm045 58

2. i watchedBrowserify.on("update”, bundle); , HFXTypeScript 3} ri7s i Browserify 2 i
1T bundle PRZEL.

3. M watchedBrowserify.on("log", gutil.log); ¥ HEITENR|FEHIEG

(DA2)E—EERERANER browserify AL default (£55. RRAREENLT, BN
Watchify IGuIp#Z & . (3)2& A&, (H&xt TR UHMEA H .

PAEBRIAT gulp » ELBIMIFRFFIZITRE. WBEKE main.ts X showHello HIFUILIFR
o VRS BRI H -

proj$ gulp

[10:
[10:
[10:
[10:
[10:
[10:
[10:
[10:

Uglify

34:
34:
34:
34:
:21]
34:
35:
35:

34

20]
20]
20]
20]

21]
22]
24]

Using gulpfile ~/src/proj/gulpfile.js
Starting 'copy-html'...

Finished 'copy-html' after 26 ms
Starting ‘'default'...

2824 bytes written (0.13 seconds)
Finished 'default' after 1.36 s

2261 bytes written (0.02 seconds)
2808 bytes written (0.05 seconds)

B @ Uglify.  [RIoNUglify & F TIRIERARES, BT LLERATTIE ZE 22 2 vinyl-buffer fllgulp-sourcemaps
K7 FEsourcemaps.

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

1Eikgulpfile ST R :



var gulp = ("gulp");
var browserify

("browserify");

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

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

A uglify HEMH T HCE— buffer F sourcemaps Eﬁﬁﬁfﬁ%%Fﬁﬂ:ﬁ%ﬁﬁsourcernapsﬁTEl]iﬁfo X
e HLE AT AT A H St ) sourcemap S, AN 2 | A ikl sourcemaps..  VRIAFE AT EASA
1T gulp KAEE bundle.js & HIESE T -

gulp
cat dist/bundle.js

Babel

5t 2% Babelify FIES2015fBabel T B 2 /7. fUglify—#¢, Babelifyth 2 IRiEY, [HIHRAIHEF
Evinyl-bufferfligulp-sourcemaps. EXiINIE 4L T Babelify 1 2 4bFEY R 4
N .js » .es , .ese Fl .jsx HISCHF, RULIRATFERM .ts ¥4 F|Babelifyit i,



npm install --save-dev babelify babel-preset-es2015 vinyl-buffer gulp-sourcemaps

B gulpfile ST R

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']
s

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

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

AT E X B TypeScript H 45 HES2015.  Babelff 5 < M\ TypeScript4: s [N ES2015484% H A= il ES5
B4 tsconfig.json :



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

1,

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

Sof Frax kg — B AR Sk i, BabelIESS % Hi M i% A TypeScript 4 H AH AL .



XA TR 2 55 R R an e 455 14 F TypeScriptflKnockout.js.

X BEAUR KR B4 28 FINode jsFlinpm

Wt T2
W RATHEL HR. ISR proj . 4 T T LMEFIER S 45

mkdir proj
cd proj

BRR, BAHEa T 7 FORHE LR A TR

proj/
f— src/
L- built/

TypeScriptiffdilE src AT, 4hidTypeScriptdii®asn i )a, A SO built HIEH.
A H %

mkdir src
mkdir built

a6 4k T A2
LA B anpmts

npm init

R —RIBER. BTN SN e B AT U BRAE . R AT LABE I 21 4= 5l
] package.json XA HEABMIXLLNE .

g 2% ) K
T SE R TypeScript O 4 42 7 2 2% .

npm install -g typescript

BATEE IR Knockout 175 B SCAF, B dfiid 11X AN EE I 25 ¥ TypeScriptfi A .

npm install --save @types/knockout


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

S Hy 35 4T
B IIE AT I A
P17 EKnockoutflIRequiredS. RequireJSig—ANE, ‘&R LLLEIRATTEIZ 17 I 320 n i e .

A LT J LR 3K

1. P N ECCHIRLEEA
2. B G BowerlX AL EBLE B T HBOFESEALN
3. HAA KM (CDN) RYEF XA LA

BAMEHE—Fh I, B, (H/2KnockoutftI s 77 S0 A YH# L {6 )1/CDN, 5 %144
RequireJS—HEIAAHS v LATEcdnjs 24K

FHAEIRAIE TR H X F 24 externals HF.

mkdir externals

NG T HiKnockoutl [ 2iRequire JSSEIIXANH F B . B E48 /5 A BT Bl

s i TypeScripthc & S 14

A TEE A ) TypeScript U & 21—t - B4F H O5 BRI 20 75 B S0

BATFEANE— tsconfig.json M, BE THIAXHFIRMEpEEI. £ TERHEZ g
BrCAE tsconfig.json , WARUIF:

"compilerOptions": {
"outDir": "./built/",
"sourceMap": 9
"noImplicitAny": 9
"module": "amd",
"target": "es5"

}s

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

ZHEFIH T typings/index.d.ts , ER&TypingsHHATONIER . XS4 H B & T A 25 MK
i

PRATRE Y] typings HX N browser.d.ts SCHFEEEIIFZF, JUH N IRATR RN Y 4s Rz 47480,
Hsz R R IX RN, Y ER AN RS FRHE, —Saad A mRRA . R, XEFRIRED KR
B HAE X RN IA B RIX RGN, BTPAFRATT AT LLZ B browser.d.ts .

FRATAE X L EF/E LR T tsconfig. json XIFHIER


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

SR
A E HKnockout’5 —Et TypeScriptftid. 146, 7F src HREBE — hello.ts -

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"));

BTk, £ src BETHBE— require-config.ts Xff.

declare var
.config({
paths: {

"knockout": "externals/knockout-3.4.0",

1)

A2 15 FRequire SSAHE B 5 AKnockout, 4FLLFRATITE hello.ts HMMMI—FE. REIERIFTH
TUH AR 1% IERequiredSZ i FI S NTAT AR VG Z BT 5INE o ST B G b HR R AN ST AT G0 ] ic B
RequireJS, mJLAER LY,

BATEFE —NPE K E/R HelloviewModel « fE proj HFAIMR LEIEHE—N A index.html , W
AUTE:


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>

EE, AW scripthry. w6, A5 ARequiredS. RJGHATFHAE require-config.js HLHLES4h
KA, 1XAERequireJSHLREHITE BIWF 2B EAT. Befa, R FRATE i nsis

H require

A &80 A AE— i
AT

tsc

TE, TEARERIBIE ST index.html , FTAHSRAZIEI 7o FRBEZTT LA 3150 H E &m Hello
from TypeScript and Knockout!”, 7E7¢ Fill, &2 BHHIF MIAME, 4 RECEH A I3 s i,
WEEHE L BRI BB T .



XA TR S ER T TypeScriptilReactis f webpackiZE 44 £ — A2 f ] .

FAMRE L LE HNode jsMnpm.

HIAE LI H 45 1
RN AR 25K proj » LI LABURAE MUKE NI 4

mkdir proj
cd proj

PATEAG T 1 S5 H LA BATH) TR

proj/
f— src/
| L— components/

- dist/

TypeScript X2 AE src XX B, iBid TypeScriptdm % 284w %, R 5 L webpackib P, i )5 42 Bl
— bundle.js SCHFIFE dist HEF. FATHE XA SIUAE src/components SCHFIET .

IR B HE A S

mkdir src

cd src

mkdir components
cd ..

mkdir dist

WItE AL THE
PR A H 322 fnpmEl .

npm init

IREE B3R, R0 DAME A BOATRR 7GR IA . 2498, IRt n] DARE R 2142 5%
# package.json MAFRBM.

e Y
e TypeScriptflWebpack & 44 J&) %% 1 .

npm install -g typescript webpack


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

WebpackiX 4> T H 7] LU AR I BT AR RS AN AT 358 358 R A B 4 il — S B . s SCA%
BMAEFA TR IReactfIReact-DOMUL K e A 11 75 B SCAF 3 package.json SCAF BLAMCAAK A :

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

1§ @types/ AT NIRNTEIINE SR ReactfIReact-DOMII A B SCAF . % 4IRS A
% "react” XFEMIEEIE, ESEE react f; AW, IHFARITAMEIMES T HHSCH, Fril
TypeScriptif & & E @types/react . REKIBATLUGEA LI XL,

ROk, BATERINIT RIS #its-loaderfllsource-map-loader.

npm install --save-dev ts-loader source-map-loader
npm link typescript

X ik 21k TypeScriptflwebpackfE —i2 R U T{F. ts-loadern] LAik-webpack{# H TypeScriptfis
R B X tsconfig.json i TypeScriptfti%. source-map-loaderfd i TypeScript#i i [
sourcemap X {3k 5 ifrwebpack (i i 24 % [ Cffisourcemaps. X i ft VF VR EE R fie 24 A2 B SO gl
1745 45 R TypeScriptififid—#Ff .

¥ TypeScript, ftVts-loaderff H 47 % 2% ¥ TypeScript, AN Z A AHEE D1, W R /RA8 2 —
ANAHL IS DL, AT npm install typescript o

i TypeScripthc & 14

HATRE R TypeScript SUAF B G B il - XA IA TS KPR AL ZE A 75 W SCAF

BATFTEANE— tsconfig.json M, BEAE THMAXHYIR U LIwmPEET. £ TR ER N
A tsconfig.json JCAF, WSHIILAT A%

"compilerOptions": {
"outDir": "./dist/",
"sourceMap": ,
"noImplicitAny": 9
"module": "commonjs",
"target": "es5",
"jsx": "react"

}s

"files": [
"./src/components/Hello.tsx",

"./src/index.tsx"

PRA] RAFE X L T R 2 95T tsconfig.json SCHHIULAH.


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

5 — AR

T H React’5 — B TypeScriptfi%. %, 7E src/components Hig FEIE—/4
N Hello.tsx MISCHF, RASHIR:

import * as React from "react";
export interface HelloProps { compiler: string; framework: string; }

export class Hello extends React.Component<HelloProps, {}> {
render() {
return <hl>Hello from {this.props.compiler} and {this.props.framework}!</hl>;

EE AT ORRGEE T, RAIAEFEMM. MHReactWH e (Rbln LA 10 6e
e .

BEFK, 1E src NOJE index.tsx XM, YEASUIT:

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™)
)

FAMAKS Hello HFEF AN index.tsx o JEE, AT "react” B{ "react-dom" , FRAIfE
H index.tsx HIAHXTERAE - IXIRE L, WIRAIXFEM, TypeScript R 24 fE node_modules A%
HERK.

PATE R E— DR ER Hello HfF. FEMHK proj QI —N4N index.html HISCHF, #ITH:


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

<!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"></script>
<!-- Main -->
<script src="./dist/bundle.js"></script>
</body>
</html>

TEFE—RBA1ZM node_modules FIAMIAF. ReactflReact-DOMPnpm/El B AL 7 37
(1) .3s SCHF, ARATLAZEDTH Bl NEANT, XEBATN 7T HE ERESIH 7. 7T CABE s R e A 148 D3
HEHSTF, & MCDNLESIH. Facebook?ECND LML 7 — %511 H[JReacthii A, KA LAFEIX B

1) & — > webpackic & 4

£ LFEMR H % F A — webpack.config.js .


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

module.exports = {

entry: "./src/index.tsx",

output: {

filename: "bundle.js",

path: __dirname + "/dist"

}s

// Enable sourcemaps for debugging webpack's output.

devtool: "source-map",

resolve: {
// Add '.ts' and

extensions: ["",

.tsx' as resolvable extensions.

".webpack.js", ".web.js", ".ts", ".tsx",

.js"]

// All files with a '.ts' or '.tsx' extension will be handled by 'ts-loader'
{ test: /\.tsx?$/, loader: "ts-loader" }

.js' files will have any sourcemaps re-processed by

{ test: /\.js$/, loader: "source-map-loader" }

}s
module: {
loaders: [
15
preLoaders: [
// All output '
]
s

// When importing a module whose path matches one of the following, just

// assume a corresponding global variable exists and use that instead.

// This is important because it allows us to avoid bundling all of our

‘source-nm

// dependencies, which allows browsers to cache those libraries between builds.

externals: {
"react": "React",

"react-dom": "ReactDOM"

Y,
I3

KRETHEX] externals B A FTHER.

G PRI 1] FLix U 25300 B 8 R A7 VA R A SR 1) e ST

BARTEDOLN, BATA T ZAEN 45 B 5] AReactiibk, (HZ K H70 b
RIS ELALH CURAE DM R RN, .

AT EE G SE T A HIReact R — AN SCF L, By 238N

AT SRR, DRI
jQuery B _ o IXMUM A 44 AR,

webpacktt, 7o VF AT 4k 48 P i X o7 NS ARRS . lid AT E "react”: "React" ,
webpack AT LT A X "react” M SN React 4R8N

PRAT RAAE X LT fif 5E 22 4] e # webpack

BEE


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

AT

webpack

ENNYEZE HATIT index.html , TAERIZCLR LA 7! AR LR 2 F 2<% “Hello from
TypeScript and React!”



RIK: 215k Angular 2HE4E 2 (% F TypeScriptHF & . Kl tbAngular f1TypeScript— o fi F 3E & & 5.7
f#.  Angular[4] B\ 575 H S04 B 4 Type ScriptMl o — 25 2 K

IERNIXRE, AREGE AT LAEANgular 207 (B Angular 277 9 i 2 i) B2 7 B ot i 45 & 4 Angular
FiTypeScriptiIZ% 3. fEXBEAEFED L FFiam, AEmITFGES !


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

TypeScript e FET B2 H . & MJavaScriptd: & R4 K &A1 JavaScriptiii>k. KjJavaScript
OS5 i TypeScript B Z R HIA RS . 2 T RIXBHEIEH AR E AWM. TEH M6 TypeScriptz
0T, BAVRRARCEEE T 2% 2 AT RFNE.

L

WHE HXx

WRAIRTE S giJavaScript, RAMEE AR B 21217 1X tJavaScript 3, XL A7 AR
T src . 1ib B{ dist HEE, BT LAZETARIELT.

ik, AVRE i 4iJavaScript 3O EE i N TypeScriptifidii N, R4 Eiz 1T 1 4 TypeScript )4 !
EMNJISEITSH it R, AT 4 B fa N SO LAY TypeScript? @ A1, /Rt nl DR e H 3%,

PRVTREIE 7 0 JavaScriptf —LEh (A 43, L& I e Ztid Babel i g 1. ERXAMEAL T, RIZ
DA T i H R4 o

AIAE, FAMRBAR DL BCE | IXFEH) H a5 .

projectRoot

f—— src

|  }— file1.js
| L— file2.js
F— built

L— tsconfig.json

WRARLE src HFEAINER tests X, HALE src BA[LIF — tsconfig.json XAF,
1E tests HIEW LA —1

55 B B A

TypeScript{fiHl tsconfig.json CAFEEE THERCE, B WI/RARG S WRLE SCAR AT WP LEAS 2 . LEFRAT]
Je i — AN R TR B S

{

"compilerOptions": {
"outDir": "./built",
"allowJs": N
"target": "es5"

}s

"include": [

B/ cl/ALY A

]

}

X B AT A TypeScriptik B 7 —L 4 74:

1. BTE T IRAM sre HE PRI GAIT include ) o
2. $E3zJavaScriptiicyiii AN Gl allowds ) o



3. AERIFTE SCHRAE built 3R Gl outpir ) .
4. FJavaScriptf Uit [ 2% KR A E ilNECMAScript 5 CEIT target ) o

BUAE, WRARE TR H X TEAT tsc , BMATLME built HXTHEBAERKCM.  built FHISCH
RiZY5 src NRSCHAHRE . BLAEIRE) T2 B A TypeScript L4 i LLTAE 1.

I 23

BUER 4] LA 2 TypeScriptii R EFAL, B REH BhIATEME 2150 TiE.  RARITITRVS Code
o Visual StudioiXFERI S 1S, RBLREME & B s b IXAE I TR . ik ] AR & a0 R a0k 35 )
A HBUG:

e nolImplicitReturns 2205 bR ISE R R BCR R IR R
e noFallthroughCasesInSwitch ZXPjIETE switch USRI case Z[AiCdNII break iF
)6

TypeScriptid fg &K LA LEHAT A BRI AR FIARZE, AR AT DL g %
‘B allowUnreachableCode #l allowUnusedLabels ﬁiﬁﬁﬂ%%@ﬁﬁo

5 R TR BT 5 K

AR E BT RE S 2N PR USRI — AR . SR TR A2 AR
ffr, FAT 2T REM A iR T

Gulp

WRARTEAS B 2 1IGulp, FATEEA — i KT H Gulp4h & TypeScriptif- 5 & WL i4 & T. A
Browserify, BabelifyF1Uglifyidb4T 8 e 20RE . 18 Bl 523X s R

Webpack

Webpack®E S AEH HiH. RA] LM#EH ts-loader , B &—TypeScriptfJn#as, 454 source-map-
loader H{HIHK. 1&17:

npm install ts-loader source-map-loader

FEKE T TH L TA FRRIIR ) webpack.config.js SCAFHL:


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

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

// 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", ".js"]

s
Ao
loaders: [
// All files with a '.ts' or '.tsx' extension will be handled by 'ts-loader’
{ test: /\.tsx?$/, loader: "ts-loader" }
1,
preLoaders: [
// All output '.js' files will have any sourcemaps re-processed by 'source-n
{ test: /\.js$/, loader: "source-map-loader" }
1
s

// Other options...
s

£ >

TERKIE ts-loader WMAEHTMH js AWM ZAIZIT. /R LIFEReact fllWebpack#t
17 B4R 21 Fl Webpack 1 -1«

#: ¥ 3| TypeScript 3 14

FIHATNIE, fRO2LMs 7 TypeScript U R IHER . 28—, #§ .js XIFEMHAN ts XfF.
IR 7ISX, WIE A48 .tsx XAt

FEBIE? K T RCE DR — AN S0 M JavaScripti 4 i 1 TypeScript!

MERT S URTTREIESEIER AN XS B L. W SRARTE S R TypeScriptfigmiias (SUZ1T tsc --pretty ) H
T T IA A, VRATRESE B L6247 B A EMBIREG . RAT DB EAT 4 7EMicrosoft Word L&
I APIRE — 1. (H2TypeScript{i A 22 g B R ARRY,  mhif LbWordid s Fa v RFT BRI ST —
Ffo

WIS AR R VLIX AT AARBENE T, ARAT DAL e RS s de . W, ARANARLE R AEHE R I %,
TypeScriptid 2> 4 4 ¥ i JavaScript, RAILA# A noEmitonError IEII. MIEFPE SR,
TypeScript A — MR B AR B A, ARAT DO faEH R 2R AR ZL 47 B .



AN RARHRE AT A R A B, RIFILE SR AT (B R D o bedn,  anRAR
AL TypeScript¥ %A B 18 & 1R T BRBRHHENT S any 287, W DAEEB SO Z 0T B

A noImplicitAny o PRI BE 2 WA XA LI B A%, (EE K A A AR PRl B 2 I HE oK
BRI

PAWRENIL, HAHIEL, AR/ FEIFRER . EERRRNEZE -NEE A E e
AbFE . JEE XA HIEMBUG, (HA B A B4 YR Type ScriptVR Z AR K 244 o

R BN

BT RE S E B — 221l cannot find name 'require'. Fl Cannot find name 'define'. [FJ45
o BRI URTE AR AR . ARINFR 2245 VR TypeScript B 1277 1

// For Node/Common3l]S

declare function require( ): any;

&%

// For RequirelS/AMD
declare function define( ): any;

5 U A2 B fe i FH I 9 FH 1T 240FH TypeScript 195 N i
B, VREAEHTypeScript/t) module FriciK/a A —fibh 245, Al HHED

H commonjs , amd , system , and umd .

L0 FARHY B AFLE N 18 I Node/CommonJSAL g .

var foo = ("foo");

foo.doStuff();

o # T I Require JSS/AMDARL «
define(["foo0"], function( ) {

foo.doStuff();
)

A2 0] LS iR TH ) TypeScript{hi5 :
import foo = ("foo");

foo.doStuff();



RIS W S0

WRIRFF B 2 TypeScript B\, RAIGELIEE] cannot find module 'foo'. IXFERIARIR. [l
HAEERA 75 I SO R IR R AR R . ISR X AR . WR TypeScriptii 2844 /& %
H lodash £, FARHFEXFE

npm install -s @types/lodash

WRIREE M commonjs FRBRARBRIEI, HBA M Z moduleResolution EINKE N node .

ZJ, VRBOZM AT L3N lodash 1, JF HIRASHH) B 3h#h 4 Thie.

B B T

B RYE, B S I REINEMEE] exports BY module.exports . TypeScript st ifd FH Tk 1)
SHEA). e, RESH R R

.exports.feedPets = function( ) Ao
Nl ooc
}
TR AARAT AR -
export function feedPets( ) {
7l oo
}

AR EEEE FHM R XA AR, X SRR ARy R 7 /Y F R .

var express = ("express");

var app = express();

ZHTRAT LI IXFE )«

function foo() {
7/ oo
}

.exports = foo;

1ETypeScripti, IRATLMEH export = KA.

function foo() {
1l coc
}

export = foo;



NIEA BRI i

HERSKIRERH N BT 280 0S5k, B, X&2—1BUG, HIERKEELT, K
A PAFE B —AME ] arguments X ZRIERET AT 2 S H T S5

function myCoolFunction() {

if ( .length == && ! .isArray( [11)) {
var f = [o];
var arr = [17;
1l ooc
}
//
}
myCoolFunction(function(x) { log(x) 3}, [1, 2, 3, 4]1);
myCoolFunction(function(x) { .log(x) }, 1, 2, 3, 4]1);

RGO, AT M I TypeScript i) bf A H 80K H VR % myCoolFunction BRI T3,

function myCoolFunction(f: (x: number) => void, nums: number[]): void;
function myCoolFunction(f: (x: number) => void, ...nums: number[]): void;
function myCoolFunction() {
if (arguments.length == 2 && !Array.isArray(arguments[1])) {
var f = arguments[0];
var arr = arguments[1];

/...

FATN mycoolFunction BREAIN T AN EHZES . H—MEE myCoolFunction HEUEFHEK—4
PR CBE I number S8 FI—A number 4. FEAFEFEREW T — A%, JEAEH
FIRZE C .. .nums ) KRFRZGEHIHETASELIE number Y,

E BN & 1
A58\ TR 22 B AT S ALNE T 05— 58 B 1

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

options.volume = g

TypeScript= &R IRAGEL: color F volumn WRMEH, PIAJGHIIEE options HIZRALN (3} HAFHIE
flJE o A AR 75 BAR N G T R T O A = A iR



let options = {
color: "red",

volume:

}s

PRIEFTLATE S options HIZRALIF HASIMSEALWT = 20 R it k.
interface Options { color: ; volume: }

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

options.volume = g
B, RATLLK options FEIERK any KA, XEHE RN, HEEREHDH.

any , Object , Fl {}

AT eI object B {} RFR—MEFTULEAERIENE, EN object s fHal FHRA.
SRMAEXAHEOL T any J2 FOEARZAME MR, ROy R R RIEHSEA .

teln, /> object FEAMZRM, IREARELAIL EIHM toLowercase() -

TIEE ARG BRI SR, (HiE any HERRFIR, '© 2t a8 1) 2R B E & o YRR AE b TH AU E A 25
. WHURUA/RTTLATE LR, WiEe, RemBEESEE. dd, MIREH any B, R&KE
K Z HTypeScripthe (5 (15 R A6 2 F 2 13 2% S HF o
WRIRIE R R B A object 1 {} , IRBOZIER {3y - BUCENIEAR—F, HEMEARMAE K
HF {y LR PE L E L object B,

J& F PR A A

TypeScriptf it 7 —Seks 25 K fRAIE 22 4 UL B A TR BIFE T o AR AR IS4 T TypeScript/E, i
AT DL PO e A 25 Sk 5 B VR SRAS 1 B e 4k

KA AT any

TE RS 1500 T Type Script By i /8 e E 1288, B4 TypeScript2fdiH any KAULE . XL E
Bk PR, HEMH any BMRE KL TR, FHRSAR TSR R B
F noImplicitany iETi, iLTypeScripthric kA XFHFAAFIH T, FHAH—A R

AR H) null 5 undefined £ 7Y

B, TypeScriptf! null 1 undefined 4fE TAEMRA . XHEHL, FEHN number ZRAHIME
A LA null A1 undefined . K NfEJavaScriptflTypeScriptH, null Fil undefined &% 253
BUGH ™, FrLATypeScriptfl s T strictNullChecks IR FE B FRA T8> Sp i Fii vt (B4 o



M T strictNullChecks , null Al undefined 378 T 'EATH & EHKZE
B null Al undefined o HEMEFRIGEN null , FRATDAEAECAEZRAY, totn, FEATRE
A number B null , PRATULABHERIZRACN number | null .

%A — /M TypeScriptil N AT BN null B{ undefined , {HAAEVRIEEZEEHSRAY, HRAlbEH 1 5

gﬁo
declare var foo: [1 ] s
foo.length; // error - 'foo' is possibly 'null’

fool.length; // okay - 'foo!' just has type ‘'string[]’
B0, MRMER strictNullChecks , PRIV 5 EAHRI S H strictNullchecks

this ¥ A 22Uy any

BIRESEASNERAE A this KREETR, ERINIRE any KA, o, BBH A point K, JFH
FATEA I — AR BUEON e T

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

1] coc

// Reopen the interface.

interface Point {

distanceFromOrigin(point: Point): 5

}

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

}

XE A T HAT LRSI AR - RNV Z S T getdistance JFASER— MR, 1EH
Ik, TypeScriptf noImplicitThis i&Ti. 4% E TE, TypeScriptexr=tk—ANig Ly e w25
B (EOEE W) 1) this BRI . R EE R DR A BT € TRUR this S
A8

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



TypeScript 71 Py %

245408 H TypeScript #4514

TypeScript 1.8
TypeScript 1.7
TypeScript 1.6
TypeScript 1.5
TypeScript 1.4
TypeScript 1.3
TypeScript 1.1

LA
Uil o



Nullflundefined 7Y

TypeScript Il fE A PN RRIZERS: NullfilUndefined, ‘EATHIME S 512 null 1 undefined o LARTIX
JEANTT A8 WA Ay 4 X BE SR ), (EDRIAE null A1 undefined ANETEATA RIS A N #l AT LAE
NETLLAFRAE

LRGSR AT 28N null Ml undefined MRHZA—V). SZFR L, null Al undefined ;&% —N2RAY
WARUE, FEEARIFHEREAN] (A TR R E 1R

--strictNullChecks

--strictNullchecks ] DAL EIHT 7™ 4% A ARl

TEAE PR ERIF,  null A1 undefined EANFE TAEMRAIME, (UUETENH KR

M any KEPME GEH NS,  undefined HAEMRIEZS void ) o [FL, JUETER ARG A st
AF T M T | undefined N ARMEN (KN undefined #EUNARALAT T MTRED , (HETE
FER R BT B TR ARE, JFHAUL T | undefined FU¥FA undefined fH, T F1 T |
null F)5C R [FFELILE.

1l

// i --strictNullChecksZ T4 1M

let x: g

let y: | 5
let z: | g
x = 1; // I1EHf

y =1; // IEW

z =1; // 1EWH

X = 5 /] &R

y = ;5 // 1EWA

zZ = ;5 // IEWH

X = 5 // B iR

y = 5 /] R

z = 5 // IEH

X =y; // iR

X = z; // &R

y = x; // IEfff

y = z; [/ Hi®

z = x; // IEH

z =y; // IEH

i A (B A
(e SR AR, SR BRERAEL S undefined K I MR 7E P12 W 6 BUAGIUE

7~



// fEiH--strictNullChecksZHu 4T 4%

let x: H

let y: | ;

let z: | ;
x; [/ Fhww, {ERHATRIRE

y; /7 R, AEHEERIEE

z; // 1EHH

y = 5

x; // IETH

y; // LA

I VE A A L AT HE TR A R A A R IR IR . AR SCE R T2 A 3P

AJ ik 2 RN E 1

MRS HANETE 2 BT undefined INEMABATRISEAL T,  BIMEARATT 0 S AL VE it W1 6 A 60
& undefined o BlUH, TNHEIPINRALRSEEAM AR

// fHH--strictNullChecksZ #4794k

type T1 = (x?: ) => 5 // xHJZEAE number | undefined
type T2 = (x?: | ) => ;5 // xHIZRAE number | undefined

JEnullfl JEundefinedZS AU {5 3

TSN G B R E RS null A undefined , 84711 E 1t B U FH ok BT w2 7 A g PR AR 5
Rk, WA HAT TY R, POCETIEnullfldEundefined A £ .

7~

// ffiH--strictNullChecksZ#HATm ik

declare function f( ): string;
let x: | | g
if (x) {
f(x); // 1E#, XEFxEEnumber
}
else {
f(x); // 4%, XEExHEE Enumber?
}
let a = x != > f(x) : ""; // affgEAlEstring
let b = x && f(x); // bfZKEME string | @ | null | undefined
JEnullfEundefined 8 BUR AT IEFT == . 1= . === B{ 1== E/EFFA null BX undefined #EAT

ELHE, W1 x 1= null BY x === undefined . XJ#{iXAF &M R HEf Hh S Bt T JavaScripti)if
(e, RSB R AR A P AME TC IR IR 48 52 B & nullit 2undefined, 4R =215 18 UG 7
fe s —AMED



FRALORY H ) 1AL R

KRLRAP LRI SN R AR B M S HU R A . IR MR P SO i B AR B s S A i i — 4
B A7 1] J I B R A TR

i~

interface Options {

location?: {

X?: g
y?: 5
s
}
function foo( ) Ao
if (options && options.location && options.location.x) {
const x = options.location.x; // x[{JZ5% Enumber
}
}

ARSI R e PR BILRI %L, 164 typeof Ml instanceof BAEFF—#2 LIE, FH.
AEH - -strictNullChecks ZWPESE.

X AR AT R G 45 A AT — 3 0 TE A & S ECR R . Flan, XT x.y.z #4778
RPELS x « x.y B x.y.z WRMEH, #BSFE x.y.z BRLRY TR

Rk AR
LA R A VFIE FAT RIS S null A/SL undefined , {HRLAE P AEnullflFundefined %
B2 .

// i --strictNullChecksZ¥it1T 4R 1%
function sum( ) Ao
return a + b; // MENE A Enumber

&& FRAEFFIRIN null FI/BL undefined FUATIAHRAFXS G SRR b B T 4 A 22 T HRAE XS RIK R
R, BRAERT LI A R B B E X SR P null A undefined AR

// M --strictNullChecks %l 1T4m1%
interface Entity {

name: 3
}
let x: Entity | 9
let s = x && x.name; // siFKMEstring | null
let y = x || { name: "test" }; // yHIZKAZEntity



KUY R
EPAE SR BRI, null Fl undefined RALEASY JEE] any FKAFH,

let z = 5 // zHIZER Enull

FEHMBRERA D, HTY R, Sl 2 FRAE any , HEEM TR EREA S,
Wiz 52 null KA (UL, WORBCARAERE, null 2 2z FE—ED

AR 2 5 B AE AT

1B bR YR ARG A A e E W e R AR, — AT E SR ERIASERERT + WU T S EBEXN S 2Tk
nullfldkundefinedZ8 8. BRI S, B85 x! A —NAEE null fl undefined HJ x HIME. W
ST «<Tox M x as T, | FEEW S BAERF 2 M Gn 3 it JavaScript g H R B .

// M --strictNullChecksZHu {7 4mi%
function validateEntity( ) {
// WReEnull B TERARISEAR, e =4

}
function processEntity( ) {
validateEntity(e);
let s = el.name; // WigeRIEZEIVilnname/E M
}

e Ak

R A B, AR EATRESAE ™ A% S A AR SR A A B R A RE RS A . U
REAEH MR AT,  null Al undefined KA HAIMNEERAFMER (FOVENIRELERA
R TR v AR S RIE AR B e VAR A TR o Rk, 7 B SO
nullflundefined UK R B =, 72 IR ARUE P 75482 7T LA J e i PR AT

FESEBRIE A, 7% 2 A6 AR QSR 23 1 1) i A SCAF A& nullAundefined BBUR R Y .

e R A )

TypeScript 2.05ZH 1 %t & & AL AN S HAIEHIFSE R o br. DAAT, X ARG HEATRAL 0 M AR
Tif AN 2 SRAERIAA, JEHAOREREM RIS RN, I return A break TEF)
[ TypeScript 2.0, KA A &S 20 Wil (AR ST A W RERIIE M, FEAE MR E RO B X 75 WA
HR A R Jmy F AL B B 2 B A d T RE R B SRY (Ai/ N ISR AL

7~



function foo( ) {
if (typeof x === "string") {
x; // RXExEAZstring
X = 1;

x; // XExHIZER Enumber

}

x; // XHExHIZEAEnumber | boolean
}
function bar( ) {

if (typeof x === "number") {

return;

}

x; // ZXHExEMEstring
}

FT IR AR IHTE --strictNullChecks FEILNEEL, PRIy A 2 BRI & MR K
N

function test( ) {
if (x === null) {
return;
}
X3 // EREMF LIS T, xHA Rstring
}

MH, 7E --strictNullChecks U, FETIEHIREI T EHE, XWEMUARN undefined HIRH
AR5 A A TR AR I 23

function mumble(check: boolean) {
let x: number; // FEE AR Aundefined
x; // %, x:Zundefined
if (check) {
X = 1;
x; // IEWH
¥
x; // R, xtEERundefi
X = 2;

x; // IE#

pric kA IR

TypeScript 2.05ZH /Aric (BX 70D BeaERA. BARTE, TSH I SCRERA RS, T F )R
PR B R A N SRR TE R, IR H switch TEAJHSCHRFILRRE.

7~



interface Square {
kind: "square";

size: number;

interface Rectangle {
kind: "rectangle";
width: number;

height: number;

interface Circle {
kind: "circle";

radius: number;

type Shape = Square | Rectangle | Circle;

function area(s: Shape) {
// ETRmKswitchiffa)h, sHIRRAER— 4 case P #i#4E /N
/7 WRYERIGEERE, AR H R A S S i rT AR U ]
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 testl(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

FIAEPERBRP E x.p == v v x.p === v . x.p != v B x.p !== v HPH—FEE
X p M v BB TR R SR AT R A R R Rk ) JE SRR
i/ x WIRBBN A ENE p A v BIRTREE . — AR R AL,



TR, BATH AT A SR AT & SRR A R R . BT S LR A I A KA A A
RIS o

never 7Y
TypeScript 2.05| A T —/NHT R UG never o never KRMFIRMEMIEHMNA MBI B
T, never JEKANIR[FI R AR [FIRAY, R AR SRR LRI KA Atrue PR,

never M EA DL N RHE:

o never JEFATAISANTRAYIE H AT DARAA 25 BT A3 2 2L

o WHFEE never [T HRMELAEIKIES never ( never AR GERIN) .

o TERRHFRIE X EH L R A A R PR RS, WERREGA A return iBH], BE XA never K
RRIAAN return WHA), I H AR RECR A TTHAT RN Z AU () drd i 2 o dr e 1D
VU HRE T R B PR IR [ 252 never o

o EHWH never RBIZKANEMIIRKE Y, I return 1BA] (WIRAKE) LAH never KA
()22 I HL R E I 28 5T R AN T AT 1)

KN never R — PRI, APl B BaEBA R g A, I HAERE T N EH w2
R, EAHEWT L2 2 0% never R,

—ELIR[A] never BRELIIZNP:

// BREUR [EInever L TIEETAT B4

function error( ): never {
throw new (message);

}

// HEWREIZEA Enever

function fail() {

return error("Something failed");

}

// BHEREInever hITCTEHAT I 4 &
function infinitelLoop(): never {
while ( ) {
}

—EE PR R [E] never HAE R4



// AEWTREIZEA Enumber
function movel(direction: "up" | "down") {
switch (direction) {
case "up":
return 1;
case "down":
return -1;

}

return error("Should never get here");

// HEWTIR R Enumber

function move2(direction: "up" | "down") {
return direction === "up" ? 1 :
direction === "down" ? -1 :

error("Should never get here");

}

[/ HEWRR[EIRAET
function check<T>(x: T | undefined) {

return x || error("Undefined value");

KA never W DARAE AR —ANZRAY, 2455 B[] 8 B0R [0 — AN S0 I B AR B 2R AR, Bk
[l never ZRAT] DL TALIIR [FI 22 15 I

function test(cb: () => string) {
let s = cb();

return s;

test(() => "hello");
test(() => fail());
test(() => { throw new Error(); })

R AR 5] 25 4

JEMEER S E LB LIMER readonly EUHAF A B N KL,
B JE AT ARG A FNAE [R] — AN S Aa s R B R R, (HR AR e B0 I R @ IR E 2 A 7t
YFHY
BEAh, A TURHE LT LR B =R 521 -
o EMEFIREH get ViMIARMEAMA set VilIZRPA R0,
o TEMZERA, Mezd il e R s jE
o FREIHRZEAIG, SHH const ZEMMANRiLEM.
o fE import EA)HR B SRR A R .



o JHITES2015¢ 44 2= (8] 5 N U5 0] I SARBE A A Hase ) (Flan, 24 foo 4 import * as foo from
"foo" MRS, foo.x f&RNBLA)) .

N
“““typescript interface Point { readonly x: number; readonly y: number; }
var p1: Point ={x: 10, y: 20 }; p1.x=5; // %1%, p1.x& H i

var p2 ={x 1,y: 1}; var p3: Point = p2; // IE#f, p2f RiEH4 p3.x=5; // #i%, p3.x&H i p2.x
= 5; I/ IEH, ERBEIyNAMEH, RS 7 p3.x

T T typescript

class Foo {
readonly a = 1;
readonly b: string;
constructor() {

this.b = "hello"; // fEME&EERECH UVFR(E

}
}
let a: < > = 1[0, 1, 2, 3, 4];
let b: ReadonlyArray< > = a;
b[5] = 5; /] R, TuEAE R
b.push(5); // AR, WA pushiiid: (RSB
b.length = 3; // &%, lengths2 &Ly
a = b; [/ EER, SME S ) TvE

TR ERE T this A
BERERAE O, IAEREA 7 iEm e I this BIRT T,

BRER this IERINETLR any . MTypeScript 2.0FF 44, K] LURBE—ADIIAN this =
. this ZHRNSE, BN TRESEINRAE L

function f(this ) {
[/ WROR this™ FEIX/NSL I R 2 a4l

[B] 1 BB 1Y) this 4L
P AT DU this 20 B 0 B R

ZN



interface UIElement {
addClickListener(onclick: (this: , e: Event) => ): ;

this:void ZME addClickListener TWil onclick & — this SEAFEERAINIRKEL.

DAE AN RARAE T AL %t this #EAT 1 RALERE:

class Handler {

info: 8
onClickBad(this: Handler, e: Event) {
[/ W, fEX BAF A this . RS AT H 8 A X AN R0 bR B0k 2 9 5

this.info = e.message;
¥
}
let h = new Handler();
uiElement.addClickListener(h.onClickBad); // %!

--noImplicitThis

TypeScript 2.0iL 38 11— N8 10 2 12838 10 SR AR 10 BR B0 AT A 30E BRI ANV ERE Y this PO .

tsconfig.json SCHF LA ACTT

SCAFIERCAT AR L SR SCHRE AT — B e R

FA AR ) SO AR AN @ 1 "include” A "exclude" .

1l

"compilerOptions™: {
"module”: "commonjs",
"noImplicitAny": R
"removeComments": 9
"preserveConstEnums": A
"outFile": "../../built/local/tsc.js",
"sourceMap":

}s

"include": [
HSRC/ALY R

1,

"exclude": [
"node_modules",

"x*/* . spec.ts"


https://github.com/Microsoft/TypeScript/issues/1927

SRR ERE AT AT 5 A -

o *x [LEANHEZANTHT CAEFEHFO
o ? ILFMER DT (AMFEHZD
o kx/ JEAULEFTA T H 3

IR RER AR R T RS« 8 o+, A A ILECHA Y R A RS (ElanERiA

=

& o.ts ~ .tsx Al .d.ts , WIH allowds WEAN true , .js Al .jsx tHETEIN -

W "files” Al "include" #BEAEIRIE, HmIFEasBONE S TA H X TypeScript ({4
( .ts « .d.ts fl .tsx ) , BT IE{F ] exclude BRI SCH4b. R allowds BN
true, JSCIF C .js Ml .gsx ) tEWa G,

R "files" M1 “include" #HFEIE 1, i awR & XA BYESRE SAFHIIFEE. /] ourDir %
PR IR 2 10 H SRR RS, BIME "exclude” JEMEFEE M SCAF MBS, (B2 files JBM
TS A ZHERR -

"exclude" JEMEFRE M LS XT "include” JEMEFEE MU IE. (HEXS “files” F8E NI XA
ETER . BB TR ER,  “exclude" BIEERINZHE
15 node_modules . bower_components Al jspm_packages Hax,

WL @M . BaseUrl. A2, rootDirsfliE iz
TypeScript 2,09t T — RFIAM I BEIARHT I8 Pk 5 V45 2220 LT LB 3% 52 e 1 75

EZ VRN, TES B ET SO

Base URL

T AMDREER N3 4% JF HALIRAE IS AT I & 3 B A SO AR 2 O B ATRE PP AP ] baseurd & —FfH AT
. T AR 2 AR RS S AN AR T baseurl o

ZNdl

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

}
}

HAESN moduleA BHTE . /modules/moduleA FPETFK

import A from "moduleA";

K% A% B Bt


http://www.tslang.cn/docs/handbook/module-resolution.html

A A BN T baseUrlr o IN##3A FH BLSH T B AE IS AT I 25 WU B A FR A A, 5 2]
RequireJs X 4 F1SystemJS 4.

TypeSoripthi e # 47 tsconfig AL "paths® M7,
ZN/]l

fltn, PN "jauery" HEERTEIZATI 2R
N "node_modules/jquery/dist/jquery.slim.min.js" o

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

i/ "paths" tHAVFEERIIBY, BFHZIURRNAE. HE ARG~ H5 RS R,
BRI 5 — M T T H B &

rootDirs A1 iE L H 3¢

i H] rootbirs , ARAT LA g & HOMR B A G X B B H ok RIS 1625 7R 1K 6 R AU H e i
HrAxT S, (i & I3 H b —H.

2Nl

2 E I H 2544

src
L— views
L— viewl.ts (imports './templatel')

L— view2.ts

generated
L— templates
L— views
L— templatel.ts (imports './view2')

P IREEH] /src/views Fl /generated/templates/views H3& N HISCIHHH 2[R —/NHFH.
TEIZATIS, WLEAREE RIRRA EAAAE R — H s, SRR 2 F% . /template” T

"rootdir" F55E M AR H RN BB EIF. PIUEERINIIE T, tsconfig.json LI
PR T


http://requirejs.org/docs/api.html#config-paths
https://github.com/systemjs/systemjs/blob/master/docs/overview.md#map-config

"compilerOptions": {
"rootDirs": [
"src/views",

"generated/templates/views"

]
}
}

1B E AR AT
--traceResolution $Efft " —FR 7 v, DL T AR EL A faT 4 g 126 2 AR AT 11

tsc --traceResolution

PRAE A1 A B 5 W]

HPRAE A — AR, W SRANE AL BRI (8] 455 — A B, BUAE R AT BUE ARG 7 B DAAE AR
.

declarations.d.ts

declare module "hot-new-module";

AT INARBERR B 3 N AR A

import x, {y} from "hot-new-module";

x(y);

AR L A% B A 11 38 e A

PLRTAS FALHU N E S (BIInAMDAISystemJS) SANKE RIS RIERAR S .. 20, VAN NE
PEE SL— AR = B
TypeScript 2.05Z £l FEALAF TS ( * ) @ X —HEIALFR. KPR, —ANFHRTRE—-RY R
%, MR —NTEYE,

1l


https://github.com/amdjs/amdjs-api/blob/master/LoaderPlugins.md
https://github.com/systemjs/systemjs/blob/master/docs/creating-plugins.md

declare module "*!text" {
const content: 3

export default content;

}

// Some do it the other way around.
declare module "json!*" {
const value: g

export default value;

BUEARTT AR AILED "+ text” B "json!*" FIZRP T .

import fileContent from "./xyz.txt!text";
import data from "json!http://example.com/data.json";
.log(data, fileContent);

0 AT ARSI DSR4 BT A I . 6 e SR B ), —
HLBLHTT MRS S W any

1l

declare module "myLibrary/*";

P BLT myLibrary HgRZ T HIBLER ISR AR A2 any KA, PRI EERER AL TR Y
KA AR 2R

import { readFile } from "myLibrary/fileSystem/readFile’;

readFile(); // readFiles&'any'2R%!

SCFFUMDE B g X

— BB PR T Y RT DA 22 S BN B AR BE AR A BRI AR ()RR R, XK
NUMDER A AR . X e T Ll I & A B4 SR AR B 7]

245«

math-lib.d.ts

export const isPrime(x: ): ;
export as namespace mathlLib;

SRJE %P R S AN


https://github.com/umdjs/umd
http://isomorphic.net/

import { isPrime } from "math-1lib";
isPrime(2);
mathLib.isPrime(2); // HHiR: JoiEAERIHR Py 66 4R 5 X

AT RIEA— N R E, HIRTEHA import F1 export HEIA S AFH,

mathLib.isPrime(2);

Al e
DULERT LAZE Ko O TR PR, S KL

1l

class Bar {
a: 8
b?: 4
fO {

return 1;

}
g2(): 5/ ATRETTVE T AR AT DLAE W
h?() {

return 2;

}

fE --strictNullChecks P N ZRiEmy, mlikEMEMTVES HEIEIN undefined B EATHIZEAIAF,
M, FHEE b EHSREYRE number | undefined , L g HVERIZRAIRE (()=> number) |
undefined . fFHZREEY AT LLEFR undefined o

AL B AN BZ ORI B A2 3 BR AL

IR % PR BT LAARIC N private Y protected o AT HYi% bR AU ZEANREAE ZE AR SEHI 4K, IF
HABASRER AR K o S2 ORI IE BR B SRANRE L SRR AN S BilAE B AT BAg 4K

2Nl



class Singleton {
private static instance: Singleton;

private constructor() { }
static getInstance() {

if (!Singleton.instance) {
Singleton.instance = new Singleton();

}
return Singleton.instance;
}
}
let e = new Singleton(); // f#iix: Singletonfii&REERA M.
let v = Singleton.getInstance();

G B PRV ) 45

RIATCLSE I SR VEAN . BT A% . FTAT 10 7 25 Wl SR MBS bR L v R . HhR R
VEABERIIRE . R U528 A REAT BARACAG B

7~

abstract class Base {
abstract name: ;
abstract get value();

abstract set value(v: );
class Derived extends Base {
name = "derived";

value = 1;

iR 5124

ISR R A TR E M R E A R 524, AP R i &M T IR{E 45 R 51 %4
KA o RAFAF—AME X R T T BRI A R N S Bt i 45 ) 2 2402 map Elidictionary Y bR AU
NI RE:



function httpService( ) {1}

const headers = {
"Content-Type": "application/x-www-form-urlencoded"

I%;

httpService("", { "Content-Type": "application/x-www-form-urlencoded" }); // HJLA
httpService("", headers); // HlfnllL, LLigiAsal Ll

fEH --1ib XS HE TN ER S

FRINESG/ES2015 BAPIFE AR T target: ES6 o #i AN --1ib , YRATLMER --1ib e —HIiH
B E N BAPL i, nRIRAEHIZITH 2 FF map . set Al Promise (I UIBL{EERERTE
B es) , EHAES --1ib es2015.collection,es2015.promise FUIF T . [AEE, ARt aT PAHERRDH
HATER A, FlanfEnodeiH 1 --1ib ess5,ese HEFRDOM.

NHEESH T AT AP

e dom

e webworker

e esh

e es6/es2015

e es2015.core

e es2015.collection

e es2015.iterable

e es2015.promise

e es2015.proxy

o 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

2N

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



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

{# ] --noUnusedParameters fll --noUnusedLocals #5iC Af#
FH ) 75 B

TypeScript 2.0 W/ H7 K 4n ESEORHE IR R FF— T3S . -noUnusedParameters %
BFSHAC T A R R EET AN SR . --noUnusedLocals FRic AT AR AEH 10
CRSH) FHGEE. R BMSANEE, RIRTHORARBRATE --
noUnusedLocals TEF FHEhRid NE %

il

*typescript import B, { readFile } from "./b"; // ~ &% B AT, HEEKEM/EH.
readFile();

export function write(message: string, args: string[]) { // ™ &i%: 'arg' = T, {HEAREMA.

console.log(message); }

LA " IRk 4 S B A A SR S 80aE. filin:
T T typescript
function returnNull(_a) { // IE#

return null;

}

BRIRAIRTVF s A

TypeScript 2.0, BHRAIRERBINNEEFY AT Fla, FA—EEL import d from
", /moduleA.js" , NIZRiFESLE ./moduleA.js.ts BY ./moduleA.js.d.ts FEFK "moduleA.js" HIE
o IXAFHE SystemISIX P I BB AL 4 PR 2 URIFT R B0m 2k T B AR MR A .

i i TypeScript 2.0, ZWiF#3K7E . /moduleA.ts BY ./moduleA.d.ts FEH "moduleA.js" & .

Y FmiEZ 40 target : es5 fll module: es6 [A]Hfifi FH

ilﬁﬁﬁﬁf%éiii target : es5 1 module: es6 Fﬂﬁiﬁfﬁﬁﬁ%tk?ﬂﬁ%ﬂﬁé&ﬁﬁ, ﬂﬂf%i%%Eﬁ%%iiﬁﬁﬁo ii#%%%
BT 3 T ES2015 K tree-shaking CKICHACHE#£ %) Ednrollup.

BRBIE S ML S IR KRR AFFIE T

DAERBUE S MSLSHIR KRR AWHIZ 5. ZRXE W EUECMAScriptit 2 HIsRBL, JF Ha N
A Hf¥) ES3/ES5/ES6.


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

N
function foo(

[/ TESHRKREISINE S /& A 17 T

) A
/] ELARSZE..
}
foo(
bar,
baz, // SEBHIRKRERINGES FEEA &S
)

HmiFEZSH --skipLibCheck

TypeScript 2.0 T —ANH 9w S5 - -skipLibCheck , ZSHT LBk A SC/F (BL Jd.ts A
P RAKSA) MR E. B MEFEESHE RERE PO, s F 240 2 ORI X 240
ANELE R BT R BUG AT, JEId BkId FE B SCAR R A A, SR R AT R 2 KR AR

1T NS P A B AT DL R A SO R SR ARG B, 48 5E - -skipLibCheck I, —ULEERTTRE
REASE] . AR, dn SR —ANHE RS B SO A SR B4 S ISR 21, mTRE AR 75 WS e A e A B
HR . ANILIX G DUAE SRR AE A A R ANE I

JCVFAE = W B R AR IR AT

X HAE SCREIR I — N H LSRR . 22 A A B SCA e SCRTTR] B3 R
TypeScript 2.0 % X —21%, I FLVF AT LA ARG S B B AR AT, R e 1a g FK

5,
e — (RIS XS e

il

interface Error {
stack?: ;

}

interface Error {

code?: ;
path?: g
stack?: ; // OK



w24l --declarationDir

--declarationDir W] DA AR A1) A B SC A Al JavaScript A ANE [ — ML B H .



TypeScript 1.8
RUSHL R

1%

f£ TypeScript 1.8 w1, R ZH R AT LL 5| B R — A RS HIIR R S

TR, X R MEE H g F-Bounded Polymorphism.,

¥

function assign<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: }s
assign(x, { b: , d: DN

L L
{

assign(x, { e: Y); /7 HEE

F2 1900 A R 0 A
TypeScript 1.8 131 A T i 4 Vi A HTF 24 07 403 B0t Ll it
VR L3RRI P, DL LT

ETypeScript Virtual Projects vaZD bar

. AR BT

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

-}
= ....else.{
-------- throw-new-Error();
-}

«+.eorvRtUTN-1;

} Unreachable code detected

—Jfunction-bar(x:-number, -y:-boolean): -number-{
Sesreswitch-(x)-{
-------- case-3:-if-(y)-return-2;

------- case+4:-return:3;
-------- default:-return-4;


https://en.wikipedia.org/wiki/Bounded_quantification#F-bounded_quantification

ANAT R A

— % TCIEAEIBAT I AT B A BLAE S b EARIE AN AR, 284011, TETCFRRBIT return
throw , break E# continue JaMJIERIBEINNEAT] ). ] --allowUnreachableCode KZE
FHANT R AR (e I AN

¥
Jok B T S4B AN T B R

function f(x) {
if (x) {

return H

}

else {

return K

}

X = 0; // Fhe: REIAT LA,

XAMFFIEREA IR — N AR RAE return TEA)JE IR IIHRAT:

function f() {

return // AT FECE SRR S
{

x: "string" // R KBEIASE RS,
¥

[K4 JavaScript 2 HEIEATREE K return 1BA), FIHFIX RFHEER T —AMULH.

ARAE A Bn 25

RAEFH IR 2RI, FIAN AT S AR A B — 4, B0 A st 2 BRAJTF B I, (EH --
allowUnusedLabels AR A Ad FH bR .

¥

loop: while (x > @) { // #i%: REHMZ.
X++;

}

b 2R (1]



JS AT IR B AR 4 S 2 fa iR [B] undefined . FRTESR R80T LLEHIX Fh 7 Robrid e =R [A].
X F R OR B A A BRI R B 2R Y, AT RAEH - -noImplicitReturns SKJEH.

% 1
function f(x) { // #w: AZFTA 5 HGRE TAH.
if (x) {
return 3
}
// &R [E T “undefined”

Case iEfi B} 7

TypeScript LR LAZE switch 154)H I DT 28 1K) ) LA EAE case I i, X AN BRI 2 SCFAIK, AT LA
f#F --noFallthroughCasesInswitch JAH.

¥

switch (x % 2) {
case 0: // fi%: switch FHITHEN case.

.log("even");
case

.log("odd");

break;

SR, AE R AIE 5, BT 5% 1) case &4, AL

switch (x % 3) {

case
case
.log("Acceptable");
break;
case
.log("This is *two much*!");
break;

React Jo Ik 25 i bR B A A4

TypeScript FLALSCRF IOV 1 0 AL, e T A & FAB A 1 i A


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

/1 RS ERRA AR ERFAE L P props ' KRR

const Greeter = ({name = 'world'}) => <div>Hello, {name}!</div>;

/1 SEE AR
let example = <Greeter name='TypeScript 1.8' />;

W AR 7 B A X — KR R R AGE props, TS I 50811 react.d.ts.

@11 React props 3745 B

7F TypeScript 1.8 i &1 react.d.ts (WL L75) KiEfRiLT props ISR,
B

o MRAHFTEEXMFEH ref Ml key B extend React.Props
o ref M key BYESIENTAAMN LA LS.
o ref JERYEETCINEREBALIF LW EFAEH].

FERL e 7 78 4 Ry B AR B A H 42

FH P BILAE TT LA A AT RS B HE A7 At A AL, B ot A 20 LA HR B9 78 BB 78 R s i 2 10
M —F (B declare module "foo" { } IXHFEAYIEIX), 3 HLWT LB BHRAEIR A ORI, 8L 18
AT M e B

itk #h, TypeScript iELL declare global { } MIJEIRME T TR A MY 7. KR4
Array XFEIA R R AR DB g AT Y A

BB F SRR S import 1 export FEUIHA—EL. 570 HOKLHH 014 272 5 0E A~
SCAH AR B AR R .

AR MY TR I 42 J) A T FE AR RE TR TR A g (T H - AT R e S A7 72 175 TS
T

¥

XHP map.ts AIUAFHEBESENTIENTE observable.ts WS observable MY, #IN
map J7iZ%.

// observable.ts

export class Observable<T> {
1 ooc

}


https://github.com/DefinitelyTyped/DefinitelyTyped/tree/master/react

// map.ts
import { Observable } from "./observable";

// ¥7& "./observable"

declare module "./observable" {
// HHBOEIY 7 'observable' ZKE XL

interface Observable<T> {
map<U>(proj: (el: T) => U): Observable<U>;

Observable.prototype.map = /*...%/;

// consumer.ts
import { Observable } from "./observable";

./map";

import

let o: Observable< >;
o.map(x => x.toFixed());

ALY, TERRE 4 s/ E I T DAfE ] declare global i AF gt om:

¥

/] TRER T SO 2 A
export {};

declare global {

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

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

TR ER R R

TR —MRFE TAT R RS EEAME R AP AN WL 28GR L, 5 58— A RT LA 342 il 20 i 1 4 2 Lk
JEERAE SRR A UL


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

declare class UIElement {

animate(options: AnimationOptions): H

interface AnimationOptions {

deltaX: ;
deltaY: ;
easing: ; // AILLZ& "ease-in", "ease-out", "ease-in-out"

SR, XA G PR R - B R IRA N O RIFS T — N EERER, TR R SER:
/] B AR

new UIElement().animate({ deltaX: , deltaYy: , easing: "ease-inout" });

£ TypeScript 1.8, FATHTHG 7 F-4F B RA, KB RM AN FRFeh FH RN 558, HEEHER
AL E.
PP BUAE PT DA DRI R G e il BRIXAE A iR X R FRA I 1 4 o i B SR R A 1

AnimationOptions :

interface AnimationOptions {

deltaX: ;

deltaY: ]

easing: "ease-in" "ease-out" | "ease-in-out";
[/ iR RAL ""ease-inout"' AREEHIAKA! '"ease-in" | "ease-out” | "ease-in-out™'
new UIElement().animate({ deltaX: , deltav: , easing: "ease-inout" });

AR5 )RR % T
TypeScript 1.8 {7 I F R AR A St 2 SRR L T ISR 5. 261K, 240

string | string[] #ESE] string | T I, WATPKRAGFAEN string[] AT T, XFEmEAT LKS
string[] SN T .

Bl



type Maybe<T> = T | void;

function isDefined<T>(x: Maybe<T>): x is T {
return x !== undefined && x !== null;

function isUndefined<T>(x: Maybe<T>): x is void {

return x === undefined || x === null;

function getOrElse<T>(x: Maybe<T>, defaultValue: T): T {

return isDefined(x) ? x : defaultValue;

function testl(x: Maybe<string>) {

let x1 = getOrElse(x, "Undefined"); // string
let x2 = isDefined(x) ? x : "Undefined"; // string
let x3 = isUndefined(x) ? "Undefined" : x; // string
}
function test2(x: Maybe<number>) {
let x1 = getOrElse(x, -1); // number
let x2 = isDefined(x) ? x : -1; // number

let x3 = isUndefined(x) ? -1 : x; // number

il --outFile &JF AMD FI sSystem it

TEfHH --module amd BY# --module system MHIFEIIHIE --outFile MSHEATA S 59 PRI
G I NBRAEE T 2 AN P A H SO

T MR ARG AN T rootpir HINZ BT H A QAL LR

¥

/] XfF src/a.ts
import * as B from "./lib/b";
export function createA() {

return B.createB();

// XA src/lib/b.ts
export function createB() {

return { };



RN

define("lib/b", ["require", "exports"], function ( ) Ao
"use strict";
function createB() {

return {};

}
exports.createB = createB;
3
define("a", ["require", "exports", "lib/b"], function ( ) Ao

"use strict";
function createA() {
return B.createB();

}

exports.createA = createA;

s

¥ £F SystemdS i [l default S A

% SystemJS X FEMEEHINE #3 K CommondS #HUll | W3 IFFEE N default ES6 AT Xfif5
7t SystemJS FI CommonJS #5231 BT AN RN s A [\ s pe 5 07 A R 3L =25 L.

WEPRIFEIET --allowSyntheticDefaultImports faAMELINE S SHIT RN ts B
Jd.ts HRIRE M EMERMEAIN ST . ity 2 HILHEWTF/E — 1 default T iHIURTEEA
L H & — 2.

IEIEIFE System FEHLERINTF .

TV IEA T #5 FHIY) let | const

ZHTIXAE 2R, It TypeScript 1.8 SCRF. A H# R E I I let / const 75 BHILAE 24k th
NY let | const FHTiE AHFFHIACHD.

¥

let list = [];

for (let i = 0; i < 5; i++) {
list.push(() => 1i);

}

list.forEach(f => .1log(f()));

WP



var list = [];
var _loop_1 = function(i) {

list.push(function () { return i; });

s
for (var i = 0; i < 5; i++) {
_loop_1(i);
}
list.forEach(function (f) { return log(f()); })s
VR Th

IER) for..in BRI

ik for..in ZEMEMYHENN any , ZMEHGHIFRZNE T for..in HAINH—LEAEIERE
H.

M TypeScript 1.8 Fi:

o fE for..in iBAJFRERE RN string .
o LM TRIIBARNER 1 (K DEA) KRR for..in RIIFHFRIIZE
L HEAFFRRLEL (s &5 d) fxt RN EERG], PARENEEN 7.

¥

var a: MyObject[];

for (var x in a) { // x WRREEIA string
var obj = a[x]; // obj HIZEAN MyObject

}

BRI AE I B <0 E "use strict;"

XF T ES6 KULILHAR 2% DL AR A AT, (HIX — mod %0 T-4F ES6 H AnAE A ARG b I3 A 178,
M TypeScript 1.8 JF4f, %t FREERE SO 8 T 2 H0™ AU EHR 52 TS G 4
i, ZHASIFA A ] ILH ), ER IR A — SR ] REAEIa AT I BEA IR R, b an
45 NaN BUESAHIBATRIENR. RAT LS HIX R MDN 1505 B8 TRA I P 2 5 4R ks A =U i X
GIVIES

i --allowds HOA .js A4


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

ZHAEWH 2N IIAE TypeScript 4 S (IR, —Fh 75 202K IS AU Hy TS AU, HIX
N A AR E IS ARG AR TS ACRS B4t — &2 4T 6y — A

s XHIERVEN tsc BIEIANSCHE. TypeScript 4 iFds ST L 9s BN SCHEREEHNR, IF
RYE --target 1 --module JEING XM ARAD. i B fdAl Lts SXF—#E. .3s UMW
source maps the14  .ts U —FEHE A L.

i --reactNamespace HE X JSX T.J

TEfFH --jsx react HIFEBfEH --reactNamespace <IsX L) 4#k> H] LA EFHE H—AAIE ) JSX
T AREBEIANP React .

L) et R createElement I spread J7VE.

¥

import {jsxFactory} from "jsxFactory";

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

HFSH

tsc --jsx react --reactNamespace jsxFactory --m commonJS

g5
"use strict";

var jsxFactory 1 = ("jsxFactory");
var div = jsxFactory_1.jsxFactory.createElement("div", , "Hello JISX!");

BT this BYRANYE
TypeScript 1.8 A3 AU LA™ T 11 2 10 e v B,

this is T PUFEZREEE DA AR AR RARTE. A RO A BRI (b if 15
7)), BB RIE A B AR RIRB oz T .

¥



class FileSystemObject {
isFile(): this is File { return this instanceof File; }
isDirectory(): this is Directory { return this instanceof Directory;}
isNetworked(): this is (Networked & this) { return this.networked; }

constructor(public path: string, private networked: boolean) {}

class File extends FileSystemObject {

constructor(path: string, public content: string) { super(path, )5 }
}
class Directory extends FileSystemObject {

children: FileSystemObject[];

}

interface Networked {
host: 8

}

let fso: FileSystemObject = new File("foo/bar.txt", "foo");
if (fso.isFile()) {
fso.content; // fso /& File

}
else if (fso.isDirectory()) {

=R

fso.children; // fso /& Directory

}
else if (fso.isNetworked()) {

fso.host; // fso /& networked

w75 ] TypeScript NuGet 1,

M TypeScript 1.8 4, ¥~ TypeScript 4 ( tsc.exe ) 1 MSBuild %4
( Microsoft.TypeScript.targets F Microsoft.TypeScript.Tasks.dll ) $2ftE 77 NuGet fi.

R g AN T AR I B 3

¢ Microsoft. TypeScript.Compiler
e Microsoft. TypeScript.MSBuild

SRR, fEEH npm AR R H NuGet B 1] BAE https://myget.org T #k:

e TypeScript-Preview

tsc HiR{E B HEEM

FRATHE A O B B P o ) AN EDUL. 168 AT AT BRI S IR R, IX R b PR 2 R AR AL B AT R P
LSEESUNEIRCE -3

WIdEIE --pretty A ATIRI, TypeScript 245 8 4% W, A& R K AR B3


https://www.nuget.org/packages/Microsoft.TypeScript.Compiler/
https://www.nuget.org/packages/Microsoft.TypeScript.MSBuild/
http://blogs.msdn.com/b/typescript/archive/2015/07/27/introducing-typescript-nightlies.aspx
https://myget.org
https://www.myget.org/gallery/typescript-preview

Windows PowerShell (Admin) EX O %

B8 <1> windows Powersh... Search AE-E-&L=
M

PS C:\iFeelPretty> tsc --watch --pretty

await reticulateSplines();

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

13:32:44 - Compilation complete. Watching for file chan

node.exe[*32]:4892 «150513[64] 1/1 [+] NUM PRIz 9%23 (1,9)25V 15108 1

E5 VS 2015 H1 1K) JSX LHY
7f TypeScript 1.8 H1, JSSX A#Z5BL7E 1] LAFE Visual Studio 2015 H 45 43 il Al s 52

e = < [

%] TypeScript Virtual Projects - @

/7 -<reference-path="D:\sources\git\react.d.ts"/>

let-React: -any;

SIfunction-render(}-{

-~ - -peturn- <div-width="5"-className={"some-class-name"}>
-------- some -text-inside
- fdivy

}

MW TR -> Em -> g -> FheSHiE TURE v xue PR E ik ] Uk — B R ik
ALK H E 3.

--project ( -p ) IEIUILTE AT B U K42

--project ﬁﬁé?f?ﬁiﬂﬁfiéig%%§§%fié?j’ tsconfig.json jtﬂ#ﬁﬁﬁtﬂtﬂé.ﬂ%ﬁ%%ﬂﬁ<ﬁﬂﬁﬁ$@i£i%f%,
MAZSCVF  --project TR MR FEZM) JSON XA, e, — N P Al g4 2N Node 5 4n i
CommondJS ] ES 2015, Jyil a2t 4s 13 AMD [¥) ES5. BU7E/D T IX I PR, F 7 o] DLSE 25 5 b 24

tsc EEAFRE H AR, oAl Ay, W24 tsconfig.json AFBAEAH
(o H 3.

WERSHE — DA, [T NRFEAZ - X s 2=l EIZH X T FHRAAN  tsconfig.json MISCAE.




oV tsconfig.json H 173 %

NECE ISR 2R AER tsconfig.json IMAESCRFRATRIZ AT RE.

{

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

}s

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

]

}

SCFEH 2] IPC 3R 3 1 S AF

TypeScript 1.8 RVFH ' --outFile ZHUFI—LURFPRI UM RGN R — R AE R, Eo iy 4 1) & E

(pipe), ¥ (devices) 4.

M, FEIR 2 5 Unix ABLI R4 b, FrifEfn il DL SO /dev/stdout 7 ).
tsc foo.ts --outFile /dev/stdout

X —RE A o VR 25 oA £

b anist, FeAlTa] DU H A2 i) JavaScript 45— M4 pretty-js iXFERIR 6L T A

tsc foo.ts --outFile /dev/stdout | pretty-js

o 7 Visual Studio 2015 X tsconfig.json W) FF

TypeScript 1.8 FLYFEAEM RS H 1  tsconfig.json M. @H ASPNET v4 Wi H , #=Hl &
MNH, UL H TypeScript I &1 HTML . 5EFEIES, fRAT A IAIE—4 tsconfig.json 3CAHF,
H g — MBS AIE B — i . X AE R UR T AEAEH 2 ANAS R T H 1 5L A R A F
A AE AN A


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

fa] Solution TypeScriptHTMLApp1' (1 project)
4 Z] TypeScriptHTMLApp1
[ =B References
F admin
+T5 admin.ts
+8T tsconfig.json
+T5 users.ts
= app
+T5 app.ts
+T5 homets
+8T tsconfig.json
+[A app.css
+ [ index.html

LU

b +41 web.config

MIE PRI T tsconfig.json AR, FRATILEER] 7 10 H J& M 0L A 1 A T B I oA 4 4
T tsconfig.json SCAFAIEAT.

— LR )

o WIERARBIT —/ tsconfig.json XHF, ATEH R CH ) TypeScript SCHFA 24 g 3.

e Apache Cordova W HKSAE A tsconfig.json SCAFMIRRH, TX AN SCAF AR B R B
scripts AR

o ZHIIHEMFEKA tsconfig.json AR,



TypeScript 1.7

SCHF async | await %1% %] ES6 (Node v4+)

TypeScript H R fE L4 i £ 52 RF ES6 generator [f15] % (Lt Node v4 J UL FRRA) b S2HE R0 %L
SO HRBATE async KET, await SEEHAT, BB ANRPREIATEIRE R promise # fulfill
JE ARG E .

#lr

FE N EIBT o, SN AR 2 S 200 Z2A0IZNTEN:
"use strict";
// printDelayed ER[Fl{H/2&—1 'Promise<void>'
async function printDelayed( ) {

for (const element of elements) {

await delay( );

.log(element);

}

}

async function delay( ) A{
return new Promisec< >(resolve => {

setTimeout(resolve, milliseconds);

}s

}

printDelayed(["Hello", "beautiful", "asynchronous", "world"]).then(() => {

-log();
Jog("TEG— L")
1

BE Async Functions — X TR %£.

T ErFEEAE A --target ES6 F1  --module

TypeScript 1.7 K Ese #IHE| T --module ETSZRFIIEITMIFIER, HgiiFER] ese I ARV EM
PREAY . T ALAE FH B AT I A R TR AR B RV

¥


http://blogs.msdn.com/b/typescript/archive/2015/11/03/what-about-async-await.aspx

"compilerOptions": {

"module"”: "amd",

"target": "es6

this &7

ETTEFREIPYEIN R (W2 this ) & —FraladsE=t AP B9 W7 =K. tein, 58~
BasicCalculator #HHHR:

export default class BasicCalculator {

public constructor(protected value: number = @) { }

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;

}

BT LUZAERAE 2 * 5 + 1



import calc from "./BasicCalculator";

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

IXAFLFIX 4 — PP HE R gmtD 7 SR FT RE; SAT, X FAR B L4k 7K BasicCalculator MHIZEKULAH —14
W), AR A HE T BE TR B S — > ScientificCalculator

import BasicCalculator from “./BasicCalculator";

export default class ScientificCalculator extends BasicCalculator {
public constructor(value = 0) {

super(value);

public square() {
this.value = this.value **

return this;

public sin() {
this.value = .sin(this.value);

return this;

Ky BasicCalculator MIJ7VEIR[E|I T this , TypeScript id LHEWII2EMZ BasicCalculator |, Ul
BRI scientificCalculator IS FIAMJET BasicCalculator M5V, R RS AREIR LT Hu kb

.
ZEAI e :

import calc from "./ScientificCalculator”;

let v = new calc( )
.square()
.divide(2)
.sin() // Error: 'BasicCalculator' #&fi 'sin' Jjik.

.currentValue();

XeZA R A - TypeScript BUAEAEIRMSEHITEST, 28K this HEWO—DMREFIRIGIUM this [
KA. this RMBHEIE this , o] DURBERMEN "Jrikil I R 2 8 A",

this RAERIAR—LAEH T mixin XUt k2 1) 2E (Lt Ember.js) (158 X E2Y:



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

}

ES7 miz HAT

TypeScript 1.7 (R AE EST/ES2016 HIG N HH2 7T+ Al *x= | XIS HARF 4y
ES3/ES5 H[#] Math.pow

45
var x = RS Eg
var y = 5
y **= 2;
var z = -(4 ** 3);
2 £ AR JavaScript:
var x = .pow(2, 3);
var y = ;
= -pow(y, 2);
var z = -( -pow(4, 3));

CACE X6 G T B R ) A
TypeScript 1.7 HEtF G RVACHL 1 58 HI 9144 (O 25 5 I L 0L 4 44,
R R R 52 KRR SR T

o X RAFAIGEE oA BRUMEL R P T30 R 7 i R 5 AT k.

o TR AFAIGEE D A A SRAE X R R SO UL RS IR, T PR A BRE, I H 246
BN Gy E SRR .

o O G 1 @ MR ATE X RAFRI SR E TP AEAE.

AN R I S 0 LR RO AR R O HE WS TR
o AUALAFAGEE P K T AR W SR AE A T B A VLS AR, Moo 2 b AT BRME, I H 246 n
BB i SR A

25


https://github.com/rwaldron/exponentiation-operator

// f1 RSN (arg?: { x?: number, y?: number }) => void
function f1( ) { }

// And can be called as:

f1();

f1({});

f1({ x: 1 });
fi{ y: 1 }1);

f1({ x: 1, y: 1 });

// £2 TN (arg?: (x: number, y?: number) => void

function f2( y { }
f2();

f2({}); // R, x JERE

f2({ x: 1 });

f2({ y: 1 }); // %, x dEAik
f2({ x: 1, y: 1 });

i #s (decorators) #5114 ¥ H Fr i A 38 hn ES3

B A PLALE AT LAgR 1% 21 ES3. TypeScript 1.7 7 __decorate HEHFFEFR T ES5 AN
reduceRight . FHRIBI AN EL T X} Object.getOwnPropertyDescriptor Al
Object.defineProperty H@ﬁ%ﬁﬁ,j?ﬁﬂﬁi%ﬁ??,ff ES5 E@ﬁﬁﬁﬂfqglﬂﬁg%ﬁﬁﬁﬁ%%§UEq Object j?%ﬁﬁq

fisggll]



TypeScript 1.6

JSX ¥ HF

JSX & —Fh R N BN XML (B, B i e ¥ o A1t JavaScript, (HAL 3115 SCRTE AR SE
K. ISX [ React JiAT ek, 1 H I AR H #. TypeScript 1.6 3 #F JavaScript {4+ JSX [
N, BB, DL B Hedw BN JavaScript [ 1.

B stsx MY RAN as BEAT
TypeScript 1.6 I N TH K .tsx AP RBE. X—F 4L —J7H U TypeScript X ) JSX B,

—JTHH as BEAFENERARISER T 2 (8 JSX RIA AT TypeScript 7 B RSz FATZ
)R 3C). et

var x = < > foo;

var X

foo as ;

1§ FH React

i F React K JSX S, R A A React S 1] ix £ A LT 3sx fins4 25 (6], LAE
TypeScript fit IEAfHFG A React [ JSX ik 3. Hin:

/// <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" />; // ¥l
<MyComponent name={@} />; // %, “name> A& —FFH

il F Ho At JSX HE 22

JSX TR AR EMERARYE asx v da 2 aRIG I . 1§ & F JSX U 1 B CHIHESSE X

ISX  fn44 AN,


https://github.com/borisyankov/DefinitelyTyped/tree/master/react
https://github.com/Microsoft/TypeScript/wiki/JSX

2 1
TypeScript X F£EFiF 3sx 3 preserve (FRE) A1 react

o preserve MUK STEHIE IR JSX RIAK, 2 5 1D ] DIACEE. I Hiar H s e
EYs| .Jjsx

e react MK SHKL React.createElement , NPT EF ML JSX FHHI 21T, Hr kM SCHH
2N is .

#FE JSX W T 5 £ JSX {E TypeScript H )15 .

2E X 27 (intersection types)

TypeScript 1.6 51\ T 28 XEMAE HBES KA (union types) 248 FUAM7E. BRA2RA A | B Rn—
ANRKRENy A B B MISEAKR, A X KA A & B Fon—NEBER N A B B [R5k

¥

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: 1D

var s = Xx.a;

var n = X.b;


https://github.com/Microsoft/TypeScript/wiki/JSX

type LinkedList<T> = T & { next: LinkedList<T> };
interface Person {

name: g

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";

BE issue #1256 [IRFE %,

A SR R S

A, $E T, Mz RIS AL ) 4 BLAE T DAFE BR A B i B, ARHB SRR IRERIIE, 5 1et M
const FH AR bhani:

function f() {

if ( ) {
interface T { x: }
let v: T;
V.X = 5;

}

else {
interface T { x: }
let v: T;
v.x = "hello";

}

FHE 3 0 BR HOR BB SR Y T B AE R 2N 0 RS WKL R A R B e D7 TE v 51 B I AR A, H
HIRBE ST S5 B VLS. Eudn:


https://github.com/Microsoft/TypeScript/issues/1256

interface Point {

X: g
y: 5
}
function getPointFactory( ) {
class P {
X = X;
y =Y;
}
return P;
}

var PointZero = getPointFactory(9, 9);
var PointOne = getPointFactory(l, 1);
var pl = new PointZero();
var p2 = new PointZero();

var p3 = new PointOne();

AR AT DL 5] IS 24y, A Kl 28RN 1A B BT g /e vz Y.t

function f3() {

function f<X, Y>( ) A
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

TypeScript 1.6 3411 1 Xt ES6 & IAXIISIFF. £ ANRFKIE A, KM AR AT, ka9, /EH
AN PR T 2ERIE A G . X R BR BRI U RE 1 2 PR L. 7EIRIA AL 5 LS 288, (H2& 4R
MRS MR LK _EILRE. Lhdn:



let Point = class {
constructor(public x: number, public y: number) { }
public length() {
return .sqrt(this.x * this.x + this.y * this.y);

}
}s
var p = new Point(3, 4); // p has anonymous class type
.log(p.length());

7 AR IA

TypeScript 1.6 341 1 Xt 4K A EAR Iy — M IE R AU FRGE U SCRE. X RN SR ] DAAE
R 7 W A R K

extends BH)LEFESRE ARG, BEESZ LR SN RIEA. FB AR SALL 0
WA F D — ARG RS A DI R AL, I H T B extends BAITRASHHE . LA
BRI H0 2 44 1) [RME S 2 IR S R A ki (1) 3R Y. it — R, X843 3538 1 28RN 5 SR AR Bl Rk 5 mT
PATE extends iEH)PfHiH.

— e fi] 5



/] HkE PSS

class MyArray extends < > { }

class MyError extends {3}
/] AR
class ThingA {

getGreeting() { return "Hello from A"; }

class ThingB {
getGreeting() { return "Hello from B"; }

interface Greeter {
getGreeting(): 3

interface GreeterConstructor {

new (): Greeter;

function getGreeterBase(): GreeterConstructor {
return .random() >= ? ThingA : ThingB;

class Test extends getGreeterBase() {
sayHello() {
.log(this.getGreeting());

abstract (fh R M) KTk

TypeScript 1.6 AEAEANIWFTEIGINT  abstract 5T, — MG RVFEHE B SLIL 7%, I H.
ANBEALIE.

¥



abstract class Base {
abstract getThing(): 5
getOtherThing() { return 'hello'; }

i

let x = new Base(); // #%i%, 'Base’' RMAEMN

[/ R, DIHONINRIE, BCESEIL 'getThing' vk
class Derivedl extends Base { }

class Derived2 extends Base {
getThing() { return 'hello'; }

foo() {
super.getThing();// #%i%: AREHH 'super' HIIHZ ik

var x = new Derived2(); // 1L

var y: Base = new Derived2(); // il
y.getThing(); // 1A

y.getOtherThing(); // 1EHf

Naw =)
2z o 44
TypeScript 1.6 1, 888514 Rz AL Hon:
type Lazy<T> = T | (() => T);
var s: Lazy< >;
s = "eager";
s = () => "lazy";
interface Tuple<A, B> {

a: A;
b: B;

type Pair<T> = Tuple<T, T>;

SRS BN B R IR A
AT RIS 4 SRR S (R, TypeSoript 1.6 1l 7 30 i Xt R 7 BRY 25, WISh i, 764

—AFR R EBMES MR R, BB RAARE S HON, R R i R R YRR H ARSE
RIPAIELE, WA IR

Bl



var x: { foo: }s

x = { foo: 1, baz: Y; /7 R, ZRPEM baz”
var y: { foo: , bar?: }s
y = { foo: 1, baz: Y; /7 R, ZRIEEEPHENEMSE baz”

— AR DUBI AL S —ANR 51 44 R R FE B A Y ELE 2 vh  J E SE AT VR

var x: { foo: , [x: 1: 3
x = { foo: 1, baz: Y; // BE “bazd UL T RIIZ4

ES6 “L 45 (generators)

TypeScript 1.6 ¥ 1T X ES6 %t 1 A2 i e SCHRF.

— A AR BR BT DAAT IR [ 28 TR, 150 1) B . A e 2R s AE A R R (B 0 A R 28 L IX
HAE M1

function *g(): Iterable<string> {
for (var i = 0; i < ; i++) {
yield ""; // string AJDUR{E4 string
}

yield * otherStringGenerator(); // otherStringGenerator WZirli#i[f, I H oIS F Z Al

B PRE I A At R B E S AR AR NI 5, SR 2 i yield T8 A H ok

function *g() {
for (var i = 0; i < ; i++) |
yield ""; // #ERH string
}

yield * otherStringGenerator(); // #ESFi otherStringGenerator [tz ISH

Xt async (5720) oR A S 1 SCRF

TypeScript 1.6 341 1 %1% %] ES6 I X} async BRECAIGIERISCRY. b MBS IAT — D7D I ERAE,
FESERF RN A PHZERE P I IEH I8 4T. X2l 5 ES6 AN Promise SEILTEMN, I H oK R
PRI N SRR S 455 (10 7 20 R A 5 RS 4R 82 (R 77 3K

Hi async FRICHIBRBETNEPARAE D BB IXARIC S R T 9 A Z R BUA 7 EE 0 e, i
await W BAZACAM— A —TCIB AT, MARIRRAT. — D RP BB IR IEZERY  promise FHEAH
{H. R EMESER O HEWT A REAER — DR, 5 ES6 AR Promise FEMIMF{HH].



¥

var p: Promise< > = /* L. ¥/
async function fn(): Promise<number> {
var i = await p; // EEPITER 'p' HRILGE. it AN "number”

return + i

}
var a = async (): Promise< > => 1 + await p; // ZlEHdr.
var a = async () => 1 + await p; // EEHIT. i --target ES6 IEIGwmPRIT IR [AI{E S RIHLHERT Ny

var fe = async function(): Promise<number> {
var i = await p; // EEHATRIE 'p' MARIEEHE. i WREDN "number”

return + i;

}
class C {
async m(): Promise< > {
var i = await p; // HEHPITHE 'p' HBIER. it BTN "number”
return + i;
}
async get p(): Promise< > {
var i = await p; // BEHUTINE 'pr BRIGHE. it BISEELCN "number”
return + i;
}
}
£ >

B R R AT RCAS
F T AN P A 1 S L 038 5 4021, 455K po i B A BT DA FE A i & e 3 945

npm install -g typescript@next

X AL R i A 32 1Y U

M 1.6 FFif, TypeScript 228X "commonis" HIREER AT 218 F — B AN [ R0 3o £ 1 D11) 22 At
fii Node ExFRALR I 2. X iR RE node B AT DIAL & e 2R (5 B, J H TypeScript 4a 45 7] LA
HRIXEEE, AT HP R LUEEE A  --moduleResolution #F-24TiEINTE 5 AU RAT N, 2 e iME
fH:

e 'classic' - TypeScript 1.6 VAT 14w 35 2% 18 F i AR Ehe g b 5 0
e 'node' - 5 node FHLLAI R EL BT

& JF AN 2R AN 1R


https://github.com/Microsoft/TypeScript/issues/2338

M| S S 2R A T DLIE I e RS IR . SR A B BN RA S 2. EL i
declare class Foo {

public x : 5

}

interface Foo {

y 5
}
function bar( ) A
foo.x = 1; // %W, 7628 Foo A
foo.y = "1"; // I, #E# Foo HA AW
}

FI 7 7€ SO SR B AR BR 2

TypeScript 1.6 ¥EH1 7 —/MFE  if BRHFREBERAP TR, /ENXT typeof M instanceof
(AR 78, FH P € SO RO i B )ik BB R AR TR AN x is 7, XH x REREFEHIES,
T RARMTRAL Y— P LRI REE if BRI R AR R ERATR, AR R
SHRER T .

Bl

function isCat( ): a is Cat {
return a.name === 'kitty';

}

var x: Cat | Dog;
if(isCat(x)) {
x.meow(); // WA, x FEXMULEHNZE cat A

}

tsconfig.json X exclude J&EH) ¥

—MNEEEY files JBYEMI tsconfig.json X (BINSTIITA T HIR T *ts SCF) BUER LA
L exclude JEME, 18 7E T EERBFHHEBR I U B3 H R FIFR. exclude JEMEUAUE—AF
PR, Hop R — AN e E AR R LI — A SO ECE U R A FRNT T tsconfig. json SUAFFTTENL B
FEXT 4% 2849 S



"compilerOptions": {
"out": "test.js"
}s

"exclude": [
"node_modules",
"test.ts",
"utils/t2.ts"

exclude FIRASCRFEECAT. AR DL SCAFE H 513K,

--init fF 4TI I

E—NEFEHPIT tsc --init AJUFEIZHFHOE— NS TEHIMAR tsconfig.json . A LLE
o — AL I HAR L DUR A VI UR ) tsconfig. json .



TypeScript 1.5

ES6 fih

TypeScript 1.5 3 ¥ ECMAScript 6 (ES6) 1l ES6 #in] LLE {2 fi TypeScript FI&MEBH e |- 1
HETE: ES6 b 2 N #k PR SO, X S Se A ] B 51N Fh i, I LS H R At ahEmT U ).
ES6 FLHUE I 7 LA S NFN S H R 8. AT UE F TypeScript FF & 1 12 A1 S; F i % 588 28T 10152,
{EASE R B SR . i ES6 FEiBi A TypeScript JF K 1 P #1504 M R B 45 g [5] f e Siz 355, n 1L 5 28

AT DAY A .

S 4 )

YEON TypeScript LTI export  BTZE SR, BB 53t a] A A Bl G H (0 75 B 3, PR 2, as
AT LU E AR 3 AL .

interface Stream { ... }

function writeToStream( ) { ... }

export { Stream, writeToStream as write }; // writeToStream T4 write

SINFEBEATLAMER  as IHARIEE — D AFRBSALTR.

import { read, write, standardOutput as stdout } from "./inout";
var s = read(stdout);
write(stdout, s);

VRN B N BRI TN, i 4 25 18] N ] DA N AR

import * as io from "./inout";
var s = io.read(io.standardOutput);
io.write(io.standardOutput, s);

3
) from i A)— ML T LS S BB 5 H T 24 AT E, TG ORR A HD 44 5.

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

export * FJUALHIRELHT & 0 o5 — MESRAG T T ML RO — N RE 7 AR LML T T R B
AR T .



export function transform( ): string { ... }
export * from "./modl";

export * from "./mod2";

NN R
—/> export default 74 135 — ek 2R I B S .

export default class Greeter {
sayHello() {
.log("Greetings!");
}

Xt R AT A FH BRI N

import Greeter from "./greeter";
var g = new Greeter();
g.sayHello();

o5 N n#E;
"o ENER" AT DAY A R g e R L R A AR

import "./polyfills";
TR Z R TREIE R, 1§20 ES6 B S RFAIE.

7 B 5 A FR) A A
TypeScript 1.5 7111 T % ES6 i Fi7t ] 5 (445
fif 14

R B 2SI A B A AR R, JF HATRA AT E a0 R Je 1k B H2H 10 70 200 B (.

Eetniid, FEEI A TR x, y Moz, FFHRENIRENIG Y getsomeobject (). x
getSomeObject().x Ml getSomeObject().x

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

i 7 B AT LR NS R A5 2UE.


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

var [x, y, z = ] = getSomeArray();

FRACAERD, A mT LA 7 o K 1) 2 50 I o

function drawText({ text = "", location: [x, y] = [0, @], bold = false }) {
// EHSCAR
}

/] =R ENSEOAA drawText

var item = { text: "someText", location: [1,2,3], style: "italics" };

drawText(item);

i AE
fige A th R DA 1@ A U R 3 28BS, S AN A2 B OB AT AR S A — A A A fE

var x = 1;
var y = 2;

[x, y1 = [y, x1;

namespace (fi7 % &5 [A]) J< g

1% TypeScript 1 module T RERT LAE 3 "B, Al LUsE SC"Fh BB, 2Kk KI5 fir
TypeScript HITT A # A LR 2. " ARAEH" A HE 2 B HEA B o3 AR v i) i 44 2 8] 1 AR AR Sx
T IS KU, B MR T

VERE: Z B E XN B B AR SR S
Z A

module Math {

export function add( )y { ...}
}
ZJa:
namespace {
export function add( )y { ...}
}

let F1 const M

ES6 ] 1let Ml const & EABLIE S FrgmikE] ES3 fil ES5.



Const

const MAX = 5

++MAX; // EEiR: B/ IEESARH T AN E

BRI AF FH 2

if (true) {
let a = 4;
/] R a
}
else {
let a = "string";
// AR a
}

alert(a); // #iiR: & a ENFITEREERE X

for...of M3 FF

TypeScript 1.5 1T ES6 for...of EMH%miFF] ESI/ESS W X H 2 i) HF, PL L YwPEF] ES6 Hf X
WWE Iterator ORI LH.

%+

TypeScript Ziifas i 1E for...of FHRBEAIE LI ES3/ES5 JavaScript (4154 15 & A% 17 21X
LERRAS).

for (var v of expr) { }

ES[IRaPAR
for (var _i =0, _a = expr; _i < _a.length; _i++) {
var v = _a[_i];
}
\:I: |u ]
ENiiE

TypeScript $e1Mi a2 Jrisk ES7 3eiiids 1= m.
— AN IEAR
o —AFKIEA


https://github.com/wycats/javascript-decorators

o JHHMEA—A KL
o 1% target , name , AN JEMERIIAXT ZAEASEL
o IR Al —AN 2k N B H ARG G0 JE PR IR X R

(RS2, 152 W, et

%+

$EMMi#s readonly Fl enumerable(false) LTEJEME method WNINEIZE ¢ b2 FIghRH. XH15%E
Mgyl DB LS, BAR B AT, B T descriptor N writable: false LLK

enumerable: false .

class C {
@readonly
@enumerable( )
method() { }

}

function readonly( ) {
descriptor.writable = 5

function enumerable( ) {
return function ( ) {

descriptor.enumerable = value;

TS E

NS R IERTAR b — X Rl BEARBROT. 255 T i 11l 1

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 };

X BRATTEAIE—MLE T neighbor-map A&, T RATWIGEMLE. £/ TypeScript 1.5, FAIAT
PLikgm 28 ok T H ik


https://github.com/Microsoft/TypeScript/issues/2249

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

}

feH ump FlI system HRBdH

EJN amp FI commonds MIHUME AR KN T, TypeScript BUESZFrfiHi A ump  (Universal Module
Definition) A1 system FRERHE .

i
tsc --module umd
LA K

tsc --module system

Unicode 755 B i 5 X
ES6 1 ¥ I i AV SUF R Unicode T fr.

BB, B EEIRA TR B L — S T #4545 & WERF . 78 UTF-16/USC2 1, '&" ik N — MR
T, R E RS X 16 ALE AR F T, BARREE expsa2 I exDFB7 . ZRTIXEMKE
R TANGAZAS AL SUN " \uD842\uDFB7" . IXFENAT — /N EE 211 () R, gl S AR M VR N B ST 1) - A R —
AMRELXS X 73 FK.

I ES6 BURB AL X, AR AT LATE A5 B BORBEAR 455 B Hh 7 i i i — A4 CRR— MR Y A
"\u{20bb7}" . TypeScript 7£4 % %] ES3/ES5 W &% 777 A "\uD842\uDFB7" .

PR T 47 5 2w 15 3] ES3/IESS

TypeScript 1.4 o, TATHRIN 7B T4 b g BRI ITA ES WA I SCHRF, JE H SRR BB 747 £ 2 1% 2]
ES6. 1321 T @ivogabe MIKEAT Y, FATIHAD 1 ARSI 777 5 %1 4 15 2 ES3/ESS I3 H.

A9 3| ES3/ESS I, T IS

function oddRawStrings( ) A

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

}

oddRawStrings “Hello \n${ T\t ${ \n world"


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

e PSE

function oddRawStrings( ) {
return strs.raw.filter(function ( ) Ao
return index % ===}
})s
}

(_a = ["Hello \n", " \t ", "\n world"], _a.raw = ["Hello \\n", " \\t ", "\\n world"], od

var _a;

AMD 1] 3% 44 i 44 B

/// <amd-dependency path="x" /> =EUFgnPEas T EMIENTIBIR require HVEFHIFE TS Fith
M, SRTITAE TS AR A ey F IR AN

B amd-dependency name J&VECVFA AMD R ASiAL 36— AN ] 1% 1) 44 FR.

/// <amd-dependency path="legacy/moduleA" name="moduleA"/>
declare var moduleA:MyType

moduleA.callStuff()
A2 ) IS AR
define(["require", "exports", "legacy/moduleA"], function ( ) o
moduleA.callStuff()
3
£ >

it tsconfig.json FH/~x— AN H
S tsconfig.json H—AMHEIEMILRL /> TypeScript 5 H UM H %, tsconfig.json ff
R T ASC P BB 400 L 5 S ST, — A 7T B AT S

o M tsc HFATREM A, PO i a2 N EHT H SR I64E B R H 54K tsconfig.json CfF.
o M tsc HAREMNSH, M -project (Bi#FH -p ) MATEIREES T
tsconfig.json AR H 3%

%1+



"compilerOptions": {

"module"”: "commonjs",
"noImplicitAny": 9
"sourceMap": N

% W, tsconfig.json wiki VL[fil && 215 5.

--rootDir #F24TIEDI
BT --outDir FEHIH F{REBIANIER KR, i8I WA A A R KA MR RE,
I B A N X N TR R AR

BRI IFA LI ERISE R, %\ FolderA\FolderB\1l.ts A FolderA\FolderB\2.ts , HiiH
4if 7% FolderA\FolderB\ XFNAILEH. WIRMAHHIYE FolderA\3.ts ICUfF, firth AUSEHPRE PR
45K FolderA\ XM HIZEHA.

--rootDir fHE T & X NN B 3%, AR T E R
--noEmitHelpers iy & 47T 1L T
TypeScript Fi i 87 5 B RHE 4 — 288 extends XFEAYT HRE. XL A2 E 10

B SO g L W R ARAR B S e 1 R R B A — M B, B B R EOARAT N, A --
noEmitHelpers K75 N4 i a4 i e,

--newLine 7447 1% I
BN B AT /E Windows B/ \r\n , 7E *nix /&2 \n . --newLine & {THnicn] LAZE fRiX 4>
AT, FH48 € i th SO R AT 45

--inlineSourceMap and inlineSources % 17T 1

--inlineSourceMap K IWHRIESCAFBLIS R L9s SCMF, MIARTESRIE .js.map SCHFAH. --
inlineSources FRVFHE—IH¥ .ts SCHWEEE B4 E L.


https://github.com/Microsoft/TypeScript/wiki/tsconfig.json

TypeScript 1.4
BRaRA

ik

PARMNE TR —MER R DLE Z PR M 2 — 1B, than, A — D APHEMR 21715
AN string K8,  string[] RMEEE—NRB] string FIEREL REETAXHES:

interface RunOptions {
program: g
commandline: [1] | () => )

43Tk £ SR AR 0 - T B (A Al AL K00 e (2 — TR0 0 BT AR 44 55 I 452
Gl

var opts: RunOptions = /* ... */;
opts.commandline = '-hello world'; // OK
opts.commandline = ['-hello', 'world']; // OK

opts.commandline = [42]; // Error, FFARTAHETAH LA

HEERUR G AU, AR LT R R 1 J 17k -

if(opts.length === @) { // OK, stringflistring[]#5f 'length' &M
.log("it's empty");

SRR LRI, ARRT A A A P I 28 2

function formatCommandline( ) o
if(typeof c¢ === 'string') {
return c.trim();
} else {
return c.join(' ');

e 32 1

B IR G R T LR IR 2R AR 5, BeAl 1o K btz B A AORESEE . 2 A, X BUCRS 4
At CGEPERD -



function equal<T>(lhs: T, rhs: T): boolean {

return lhs === rhs;

/] ZHTEA R
/] BIESARES: fEstringflinumber 2 BV A fe ) 3 AR A
var e = equal(42, 'hello');

ISR, ARR] AR IR AR AT O, 1 BREOE SCI BAE 1A FH AR R 5% «

// 'choose' function where types must match

function choosel<T>(a: T, b: T): T { return Math.random() > 6.5 ? a : b }
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() > 6.5 ? a : b }

var ¢ = choose2('bar', 'foo'); // OK, c: string
var d = choose2('hello', 42); // OK, d: string|number

54 [ S R 3
A AT SRS, 1962 2 S U I M 4R A 0 ST

var x = [1, 'hello']; // x: Array<string|number>

x[0] = 'world'; // OK

x[@] = false; // Error, boolean is not string or number
—+=

let 51

feJavaScripti, var PRI BTN A T . X AT e 5 K — ik AAN#KIbugs:

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

var x = 'hello’;

TypeScript L4 SCREHTINESB I K 7 1et , AU PREFEMRNZ R, — let RN AL/
ZJa WAL ER S, JF A0SR e A AL

if(foo) {
console.log(x); // Error, cannot refer to x before its declaration
let x = 'hello';

} else {
console.log(x); // Error, x is not declared in this block



let H7EWE HAr NECMAScript 6 ( --target ES6 ) HFAERK.

const = AH

53— TypeScriptsZ 7 HIESE AT LA F BRI Z const o ABEL 1 const RAVEEIN(E, He
FEF WA AE L . X0 T IREEAERT IR 2 5 AR 2 O A R 0 T AR A 35 B«

const halfPi = .PI / 2;

halfPi = 2; // Error, can't assign to a “const’

const WTIEi% & HFr NECMAScript 6 ( --target ES6 ) B4R

15 I - A5
TypeScriptHl &L FEESO B 745 B o 3l e AT LA {8 M 7E 7475 B HpHR AT A A8 30

var name = "TypeScript";
var greeting = “Hello, ${name}! Your name has ${name.length} characters’;

249 B H AR VESG Z AT URRCAIT ,  IXAN 745 8 00 i N -

var name = "TypeScript!";

var greeting = "Hello, " + name + "! Your name has " + name.length + " characters";
K] ey
KA sy

JavaScript A 2 — R IEIE T typeof B{ instanceof FErRENAIZEM ., 7F if HA)H
{EHEATRIE A%, TypeScriptn] LR A H 1% 26 2% A4 5 H.E 2 SO S R HE KT i 25 3

f#iH typeof FAG#E— MR

var Xx: = /* ... */;
if(typeof x === 'string') {
.log(x.subtr(1)); // Error, 'subtr' does not exist on 'string'’
}
// x is still any here
x.unknown(); // OK

EEBEIAER typeof Fl else :



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

ZEERMBERESRAFH instanceof :

class Dog { woof() { } }
class Cat { meow() { } }

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

> =

TR 4

RIAERT LMEF type SRR INIFALE L— 4"
type PrimitiveArray = < | | >3
type MyNumber = 5

type NgScope = ng.IScope;
type Callback = () => 8

RGN 5 H IR 78— 20 TR R R

const enum C(FEETRAPIMES)

MERA B, (B2H YR 3 SLbr b IEAN TR 28 2R B ARAS I HAR B8 Meas A & prACRS i 80718 B3
BRI NALE o #H const enum FEHSIEE A enum ERM 207 EA FERIER, REE
Ym PRI 2T B .

const enum Suit { Clubs, Diamonds, Hearts, Spades }
var d = Suit.Diamonds;

Compiles to exactly:

var d = 1;

TypeScriptth 2378 7] GE 5L T v M A -



enum MyFlags {

None = 0,
Neat = 1,
Cool = 2,
Awesome = 4,

Best = Neat | Cool | Awesome

}
var b = MyFlags.Best; // emits var b = 7;

-noEmitOnError & 4T ik TN

TypeScriptf & ERIAMT AR U AR (L, 4% string RAURMELT number KAL) W52
RS . IXAERM AR SS A EER LR W RS R A B BINEN, BOVR R RIRR —k gl
F IR . BT noEmitonError ARIC T DARH LE7E 2 1IN 48 B B R A 17 100 T Ak 224 il js AR .

‘B IR MSBuUild AR MBRAAT ;X SLVFMSBuild R 244 DAFRAT AR ZE AT kAT, i AGZ 2ok H
S RE IR e

AMD #5 B 44

BRI L S AMDRE R PARE 44 T 30 E . RAEMEA e TR (Hean, rjs) AbFRAE sRARTH N AT 5E 23 7
SRR o

B amd-module name FRZEMFZEiFd A N — DAl HIAEIR4 .

//// [amdModule.ts]
///<amd-module name='NamedModule'/>

export class C {

}

ZE L2 NamedModule WRAE R4S, MONHFHAMD define fJ—#B4):

//// [amdModule.js]
define("NamedModule", ["require", "exports"], function ( ) o
var C = (function () {
function C() {
}
return C;
O
exports.C = C;

s



TypeScript 1.3
2 ORI K]

REHN protected BIIFHEM SHEE T WC+H, CHMJavafifl—F. —NIKM protected fi
SR EIXAN R T2 ] L

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

class MyThing extends Thing {
public myMethod() {
// OK, W] DAYET-2 B i) 52 R4 1) A 174
this.doSomething();

}
var t = new MyThing();
t.doSomething(); // Error, ANAETESSANAE 0] 52 R4 B A

TCAH R

TR F R — D, Hd oo RWEME R O, (BEA—FEREFEFEMZEAL, thin, RA]feis
RIR—NE—ANIUERRE string FRE ANJUERRZ number BB FIHA

// Declare a tuple type

var x: [ , 1;

/] FEk

x = ['hello’, 1; // OK

/] HRRBIEEA

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

EVTA — N ERIRG], 2R IR R,

.log(x[@].substr(1)); // OK
.log(x[1].substr(1)); // Error, 'number'i%f 'substr'J/jik

VERETypeScript1. 48, X5 H MR FIT RN, SREBKEI

=

x[3] = 'world'; // OK
.log(x[5].toString()); // OK, 'string'#l'number'#ifHtoString

x[6] = ;5 // Error, boolean/f\;&numberiistring



TypeScript 1.1
U P e

1 ARRAS ) G 45 8 B LU T AT 2 T R AT AORRAR BR A o B 30 7 7 L) A O

54 FA AR B ] LA A

TypeScript¥lfE R/EfEH] --declaration FRicEf A Mg @il B AR o] Wtk . IXFEAngular IR
.

module MyControllers {

interface ZooScope extends ng.IScope {
animals: Animal[];

}

export class ZooController {
// Used to be an error (cannot expose ZooScope), but now is only
// 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

I 4

N VAR OME, BATT ZRENE A BE B fay B S e M0y, wAF R, MR, A R(ERE.
TypeScript 3 i 5 JavaScript/L-FAH [F IEE K1Y, LANE S 1 ST RO 2 SR BT [ FRAT T A

A ZRAE

B FE A (B 28 TR it 2 7 . i true/false i, 7EJavaScriptfliTypeScript EIUf boolean (HEiEFH
M .

let isDone: = g

PGS

FiJavaScript—#f, TypeScriptE (T AR FARTF A, IXETF SR AE number o R T SCRF
-k AN i, Typescriptid SZ FFEECMAScript 20155 5] ) — 3l A1 )\ 1) 71 & .

let decLiteral: = 6;

let hexLiteral: = 5
let binarylLiteral: = 5
let octallLiteral: = 5

TR ER

JavaScriptFe /7 1) ) — T A4 A A2 AR WX DT B 2548 o (1) SCARKE . AR HEEE B—F, RAUE
H string T CAEIRZEA ., FiJavaScript—#f, wJLMEAXEIS ( » ) BEHEES () KRF
R

let name: = "bob";

name = "smith";

PRIEFT DA AR A e, BT AR X2 AT CARM Wk ERIAN . X a g =55 aRE
), FFHEBL ${ expr ¥ XFIERIMATKIER

let name: string = “Gene’;
let age: number = 37;
let sentence: string = “Hello, my name is ${ name }.

I'11 be ${ age + 1 } years old next month.";

JXE—FET\HEX sentence E’Jﬁﬁ;&%*ﬁ IEJ:



let sentence: string = "Hello, my name is " + name + ".\n\n" +
"I'11 be " + (age + 1) + " years old next month.";

U

TypeScripttJavaScript—#£n] UEA/ESH iR . AR CLE . B—F, wRIfE e ER R
Bigme b ], RS e KA R — N

let 1list: number[] = [1, 2, 3];

oM AR Z R, Array< i EERS ¢

let 1ist: Array<number> = [1, 2, 3];

JG4H Tuple

TTHRMARVFFR DO BEMBER A, SoRPEMALME. tan, fRa]BUE %t
E5 9N string Al number ZREYHIICLH.

// Declare a tuple type

let x: [string, number];

// Initialize it

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

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

BYFE AN OHMERGIIITTER, SRR M.

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

BYj A — MR ET R, SMHEE R EN
x[3] = 'world'; // OK, F&HTLIRIEL (string | number)3$7
console.log(x[5].toString()); // OK, 'string' A1 'number' #{H toString

x[6] = true; // Error, fi/RARZ(string | number)Z&#!

BRERARE P TEE, RIS E RS,

ES



enum KLt JavaScripthr KA — M b7 RCHEHETE STk, MMM DUy —
HBUEIA T U405

enum Color {Red, Green, Blue};

let c: Color = Color.Green;

FRAEOL T, M e JFUeTcag s . IRIEATBLFEh e iR EdE . B, BA TR i ff] 7ok
A 1 TFaRS S

enum Color {Red = 1, Green, Blue};
let c: Color = Color.Green;

o, AR T A

enum Color {Red = 1, Green = 2, Blue = 4};
let c: Color = Color.Green;

MO B AL — MERZ AR LM R E AR R e A 5. flan, BATRESME N2, EEAEE
555 2 Color HLIMR AN 4% 5, FRATRT DL HRAR L 144 7«

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

alert(colorName);

FEEE

AIE, BA I BENIRLEAE G FE I BOL G R AR BARE R, XEETRER A T30
WA, Rk B RSB =7 AR . IR DL, BRATTANAY BSR4 X X S AT A A 110
e EHALEN B P B S . B AIRATAT LMEH] any SRASRFFICIX LA R

let notSure: = 4;
notSure = "maybe a string instead";
notSure = ; // okay, definitely a boolean

FER B ARBEAT SCS HI,  any RARH A, B SRVFIRLE S BRI AT Rt A 35 sAg fr R A
K. PRATAEINN object AHMIEIMEN, MEEARLEE TP, (H2 object RMPZEHE
RVFRG MR - (HR AR A S EIARMERERINE, BEE R RAXET k.



let notSure: = 4;
notSure.ifItExists(); // okay, ifItExists might exist at runtime
notSure.toFixed(); // okay, toFixed exists (but the compiler doesn't check)

let prettySure: = 4
prettySure.toFixed(); // Error: Property 'toFixed' doesn't exist on type 'Object’.

IR A RE — S B R, any RAMGRAE M. i, R N84, BRE T AR
HNEAEER

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

list[1] = 5

|

FMAEE LR, void KMBRT any KMMKR, EFRREAEMER. H—REEAHREE
I, ARIEE 2 IR EERA R void -

function warnUser(): void {

alert("This is my warning message");

FI—A void BB EREH LKA, FAKRRGENER T undefined Al null :

let unusable: = 5

Null 1 Undefined

TypeScript!, undefined Al null W& & HA H KR A undefined 1 null .
Ml void AHALL, “EATHIA L 2B A AR K

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

let n: = 3

BRATEOL T null A1 undefined ZFTA KRR TR, A UAIRAT LA null 1 undefined MR{E
?% number 3§§§E@§5§§0

SRIM, HRIEE T --strictNullChecks Frict, null I undefined REEMRIEZ void FIENI&H.
ﬁ%ﬁ%ﬁ%ﬁﬂ%@%o&ﬁﬁ%ﬁ%ﬁ%ﬁ—ﬁswmgﬁnﬂlﬁuMﬁmw,ﬁﬂu&ﬁﬁ
EHM string | null | undefined o FHXULHA, MERIN SN HR A A,



VERE: RATER AT - -strictNullChecks , [HZEA T BELBRAME BIXAFRIT &2
H.

Never

never RMFIRHZMLKAFAERMARER . HlU1, never BHRUEIBLL S IE 29l 7 H BUR A< 3
ASAT IR [BME 1 pR BCRIA BT Sk R BCRIA AR BME SRR B MATHER never A, HEAIHIK
AN PTLIRI

never FRALRATATRAIN) TR, o] URAESAEMZRAL; AR, A RAR never HIFZRAIDH]
PARIEZS never KA (FRT never AEZAM) o HME any AT LARKIELS never .

N LRI ] never A1) pR%L

// iR[AIneve r i R HC UF7E G TFk B ) 24 R

function error( ): never {
throw new (message);

}

// FEBRREMEZE A Anever

function fail() {
return error("Something failed");

}

// &[EInever 1] B AFLE TCIEIL B I 28
function infinitelLoop(): never {
while ( ) {

}

KA =
A AR BRI RO, /-2 e TypeScript® [ MAEMHEAEE . EH X SR EARIGE
KE SRR e BUA A E D AR

TR 2RAINT X Ay AT DL R iR RS, MIEIR, R BECETHA. RN ST EiEs
(FISET e, (H AR BAT R R SRS B A . ' E I BT I, R AE g M BOE M
TypeScript& kiR, 7 n, C&EdtiT 7 LI,

KM FAMAMIE. H— 2R AE 5 i
let someValue: = "this is a string";

let strLength: = (< >someValue).length;

F—NN as 1Bk



let someValue: = "this is a string";

let strLength: = (someValue as ).length;

PR ARSI . BTN KR ZHE O TR RN NG AR, 4R{ETypeScript B JSX
i, RA as iEEWT S 2H VI

KT let

RATRECAIER R 7, HAVMEH 1et KEETRAUE K riE 1 JavaScript Kt 7 var o let K
vrtJavaScriptf] — NS, TypeScriptSiil 1 'E. WATSAELUG RN GIE, RZ W WA i S aT
OB 1et KDL, PrUURal e 1et RACE var M.



2515 75

let Ml const s&JavaScript AN BO AR E S I . BRI AT 2L R, 1et fEIRZ M
5 var SR, {H2 7] PAFE B KK S fEJavaScript U5 W—YE /. const JEXf let H—/M1Y
B, B AR RE XN AR R AE .

[X N TypeScript/&JavaScriptfiE4E, AT ARG HFE let Al const o RIS FELH B IIX L HT
(1) 75 B 7 QUL BONAT AR R B ATTRARE var

WIRAR 2 Hi {4 FH JavaScripthf A R TE R, AT A SMAEIRIIEZ. WRIREEXT var 78
MBS 2 A T nda s, BRAARAT AR Fn LIS ok 3K 45

var = Af

—HUSREATESZ @IS var o872 X JavaScript & .

var a = ;

REHEREEEME, XEHEX T 4N a HN 10 IER.
ATt T DALE bR B A BT E A R

function f() {
var message = "Hello, world!";

return message;

I ELIA B T DAAE L R A A B0 1) A (R A2

function f() {
var a = 5
return function g() {
var b = a + 1;

return b;

}

var g = £();
g(); // returns 11;

EHRIE TR, g ATRGRIE] £ RBUEE XK a R, f g BN, EHRATLDUINE £ E
) a k. RMEY g /£ f CEPITREABIRM, EURA DR L2 a o



function f() {

var a = 1;
a=2;

var b = g();
a = 3;
return b;

function g() {

return a;

}
}

f(); // returns 2

(SEERC S

MTREHLEETOINRY,  var FUHEGEIERERIN . F T mfe

function f( ) {
if (shouldInitialize) {
var x = 3
}
return Xx;
}
f( Y; // returns '10°
f( Y; // returns ‘undefined’

ALFEMRELE LR M7, B8 x &E XL if EAHIE, ERIATEAT ISR KIS T
e, XREEN var FHIFTUER S ERIRREL B, 4 2 8] o4 = 1 3 P AR AT o7 B4 U7 1]
(EAVEmREHEAN G, BE R ERI th A A, ALK var 1F RS0 EHEH]
to RS Bt A8 R R A

XA RN AT RE = 51k — etk Hrpz—mtig, ZRFEUE-—DNREIFA SRS



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

}

return sum;

RERESE L L@, B for EAREERRE 1, FONITH 1 #51 HARR s EE AN
A . AW RENRIGRE, XL ] GRS B &t edst, 51 TET5IKRLT

A5 B P 5 2
PRIEFSE — N AR IR B A
for (var i = 0; i < 5 i++) {

setTimeout(function() { .log(i); 3}, * i),
}

T,  setTimeout RAEH TZAHIENJGHAT — % GERHEMBIUTEE) .

G, &4

10
10
10
10
10
10
10
10
10
10

R % JavaScriptie 5 G XX AT N ELIRAE T, EIERIREAR, FRIFAR DA REHAME

i HH A5 R I



O 00 N OO 1 A W N P O

AT HAT] L P AR SR ?
Y g HORHN, EHATYIHE] £ B 2 AR

PR SR XD E N CEREM.  setTimeout fEE TEZM)EPIT— 1R, HHZ
£ for TR RIG. for TEMEEHIG, 1 BMEN 10 o FTULMREHAHFIEHME, E23E
Ho10 !

N H R TT R A I SERIAT R R A 50 AIFED SRR B OGERT 1 HMAE:
for (var i = 0; i < 10; i++) {
// capture the current state of 'i'
// by invoking a function with its current value

(function(i) {
setTimeout(function() { .log(i); }, *i);

P();

ZREREREABICErm =B 7. 28 1 28 for TAMEMN 1, HEREFOVBATE 1 R4
7y FTUBATAHEAS for TEAKRKIAGS.

let Fﬁﬂ%

WEMRCLHIE T var fAE SRS, XEFUH T T4 let BRRFEHLE. BT ATAMH
A, let 5 var HEE—EL

let hello = "Hello!";
FEMWXBATEEL L, MRS, AT T RESEADTT .

BRAR 42k

M let FMAAE, MR EVAE RSB, AFETEH var 75U AZEAFE AT LA
RS e mES i, P BAR B S eI for MBI IR ARETT .



function f( ) {

let a = ;

if (input) {
// Still okay to reference 'a'
let b = a + 1;

return b;

// Error: 'b' doesn't exist here

return b;

RHEBANTEXL T2 E a M b o a KEAEE £ REUAN, T b MIEREGE if THAJHLE,
fE catch ) HLA B AR &t EA [RTRE R4 AN o

try {
throw "oh no!";
}
catch (e) {
.log("Oh well.");
}

// Error: 'e' doesn't exist here

-log(e);

A R AE IR 5 — AR, EATARETER A s . BRI AR B IR 4 A T
EATE RS, (E7EE 2 e RS 2 BT 0 XA 8 T i RSB . e o R B IRATTANGE
7E let WEAJZEIVINIEAT, SEIEM)&TypeScripti] LA JFHA TIX 2645 5 o

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

W, AR ATE— NG HL /e AR e P BRI e . R AT TS REAE A8 5 75 B T 25 14
IR, SR A ARHS B A5 AES2015, BUARIEITH 2 H — M5 R; S8, 4 TypeScript/g
ANEHRAEET



function foo() {
// okay to capture 'a’

return a;

[/ ANBEAE'a' $ A BRI foo!
// IBATHS ROZ Al H AR R
foo();

let a;

KFNEFEX FIE 25 R, &FXHMozlla Developer Network.

HLE X i
PAWREAE var BN, EAETFRFRZ DK RASR[ENA.
function f(x) {
var Xx;

var x;

if (true) {

var Xx;

fE BB E, BT x A BISEbR ARG —MAREE xRSeI, XaF s
FNbUgIIRIR . GFAE,  let AHIIASXATIAT .

let x = 10;
let x = 20; // %, AREELMERBEZ RFEH x°

FFASE BRI AN 252 B A HIIS 75 B TypeScript A £ 45 th— MR A & .

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'

FEAFE VLRGN A A REAE s A RS A 5 o T A R A P s B 7 A A B L A


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

function f( ) {
if (condition) {

let x = ;
return X;
}
return Xx;
}
f( » 0); // returns @
f( , 0); // returns 100

FE—MREE RSN D T HAT AR e X8, e s AN g] AT
A, R RE SR B, BTN let ESZATN sumMatrix PR

function sumMatrix( ) o
let sum = 0;
for (let i = 9; i < matrix.length; i++) {

var currentRow = matrix[i];
for (let 1 = 9; 1 < currentRow.length; i++) {
sum += currentRow[i];

¥
}

return sum;

RAWA MRS 2IERMRER, BOYWREAE 1 o] DB SNEIE A 4 .

I H RN IZEE R, PUOATRATRR 2 S A A . RN tha e sEat e, IR EL
FATH—T.

BRI A I 8AE & (1 3R

FEBANTRATR IR var FUIHAZER), FATREBHERTT ©— MRS TR Z JFEriT 2 E
. BRI, BUGEAN—MMERER, BRI 7 MR SRR A C 2 AT
B, RXAES HA IR AR BRI (L



function theCityThatAlwaysSleeps() {
let getCity;

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

}
}

return getCity();

BINEATCEAE city MIMEHRIRME] T city , FTLAE if AT S A0S JATTIER AT AT 1)

tio

[l A8 — R AT setTimeout T, FRATERJE 5 2AH I SLEIHAAT 1) R BRI SORSRIUER IR for (HIAIE
FRERPIRES . SEbr b, BAMMA R ARINE AR B T — DA R XSRS 1, (H2
SEIE A, VRANL/ETypeScript X FEM T .

4 let A HIMBUEMREIAE BG5S 2 ARNAT N, AMOSEMA RN T DR ERE, M2
R RGOS A 2 QU I — B E I8 X2 A A FH LRI AT (1 BR s s i i, el
f£ setTimeout @5 HIAIMAEH] 1et FHIHATLL T

for (let i = 0; i < 5 i++) {
setTimeout(function() { .log(i); 1}, *i);
}

5 TR AR

O 0 N O L1 h W N R O

const 5 Hjf
const  FHHISE A BT 53 —Fi i k.

const numLivesForCat = 9;



15 let AHIMEL HEREREKATIREN, ENPORERAREENRAE. Haimi, eiia
5 1et MFEIRIIERBERUN, (EZAREXT ENTEHIRE.

RARGFEEAR, AT RE R A TR

const numLivesForCat = 9;
const kitty = {
name: "Aurora",

numLives: numLivesForCat,

}
// Error
kitty = {
name: "Danielle",
numLives: numLivesForCat
s

// all "okay"
kitty.name = "Rory";
kitty.name = "Kitty";
kitty.name = "Cat";
kitty.numLives--;

BRARURAE R RF IR I 7L G, SEPR b const BRI N AR R MBI . #I2f5E, TypeScriptft
PRURRES R R BB A . L — B AU .

let VvS. const
WLAEFA TG W RV FR AR LR A B 7 20, FRAT R4 1 B R AS FHIRAS . 5K 2 H0Z 32 1 1 i —
B, BT RIBILTE .

A N ELEN, BT AR R AR TR BB N Z A const o FEARJFIN A A 2R — MR A
i ENEEN, BaHLe AR A BARE S NEN], I HEEE N AT B IR
HHME . ] const AT DALEIRATEE 2 5 BHE I 2o i sl .

I, HPRER let HIFNETE. XATHRER ST HML T let o

FRIZURIG H DRIy, W EERE, SRR — T . Fortunately, TypeScript allows you to
specify that members of an object are readonly . The chapter on Interfaces has the details.

i 4

Another TypeScript . 2 1] LAfi##HT H'e: ECMAScript 2015 $5:1E 1. 52851 £i% 2 I the article on the
Mozlla Developer Network. A%, FRATEZS H—ANWR IR

AR


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

I T R AR A S0 T R R A A T
let input = [1, 2];
let [first, second] = input;

.log(first); // outputs 1
.log(second); // outputs 2

XA 72042 E first Ml second o MM TAER 7RG, HENHE.

first = input[9];

second = input[1];

fERIAE ] C W AR R T

// swap variables

[first, second] = [second, first];

TER TS 4

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

}
f(input);

ﬂﬁﬁTElffﬁﬁ ...nhame ﬁ%%ﬁ@ﬂfﬁf‘ﬁ\ﬁﬂﬁ?ggﬁiﬁﬂﬁé:

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

4R, T &JavaScript, VRAT LLZBEARANS ORI TT R -

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

HHEITER:

5

let [, second, , fourth] = [1, 2, 3, 4];

Xt R A

PRAB AT CLAE R R -



a: "foo",
b: R
c: "bar

let {a, b} = o;

Xifid o.a and o.b BIET a M b o VEE, WREATE c RATLLZRE.

UGB, VRO DUR A A B R A
({a, b} = {a: "baz", b: s
R, RNTFERBESHERER, Bhdavascriptil s 2L { EIHFRERIT N — R
Je& 1 iy 44
PRt AT LAZE J 14 LAAS [RI ) 42 7

let {a: newNamel, b: newName2} = o;

X REEEAREL. ROTLUE a: newNamel iRl " a YEA newName1l ". J7AIGEMAEFIA,
GRS 1 T LR AT

let newNamel = o0.a;
let newName2

o.b;

DN R, XENE SARERREN . WRREREERRE, VAR EARLEE Le BNk
o

let {a, b}: {a: , b:

-
]

0;

NN
BRAME AT AL RTE & 1% undefined B3 FH B4 i -
function keepWholeObject( ) {

let {a, b = } = wholeObject;
}

WAE, Bff b Nundefined, keepWwholeObject ERE(JZF&E wholeObject MJJEME a Ml b #B
2HE

PR ]



fEythRE M T e BB . B DU SRS 0

type C = {a: , b?: }
function f( ): void {

1/ ooc
}

B, EEHLTEZRREEMEL, MABRMERLIT. B, RFHEMEERENIMEZRT
BE A,

function f({a, b} = {a: "", b: 0}): void {
] ococ

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

HR, R EAIEE A R YE B4 T — DBOABTIE R R VE R & e EWIaa sk . ZHE ¢ K€
XH—A b Wik

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

}

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

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

FUNCAE RN . ANRTTETI B 57T DA Y, AR i il AR B IR 2 R . JUH AR R R iR
BRI, AEX I A B RN E A, BMMENEREM, S AHMECIBARN . Al
RIBNEEREF/NM R . R E AT DUE A AR 2 A i IR ik 5



I
TypeScript 0 i 2 — R XHMEFT BA K shapet T R A & . EA MR PG sCH RE Bl 454
Ve KM, #ETypeScriptH, 12 AR FH A JyiX £ R i 44 A1 9 VR AR ACRS = 5 = 75 A e (3
4.

e WEIEAN
RIS R RSB T AT T4 9

function printLabel( ) {
.log(labelledObj.label);

}

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

KRGS A printLabel WA .  printLabel H— N2, FHERXNNRSEE —1N4

9 label FHKAVH string HIEME. TEF MR, BAMEANN RSEL R F2OSRZENE, HE
Gitds AR E TR RS BAAE, JFHHRRRRILA. R, ALEr{%TypeScriptZl A
SRR, FRATT T2 AR o

NHEEATES _LAET, XK CORE . A A label JETEHEAN string -

interface LabelledValue {
label: ;

}

function printLabel( ) o
.log(labelledObj.1label);
}

let myObj = {size: , label: "Size 10 Object"};
printLabel(myOb3j);

Labelledvalue #%&IiftE—AN45, APkt LG RAER. EREK TH A label EIEH
KMy string MR, TEEBEMNR, RIEXEIFARGAILCIES B, Uitk

% printlabel HXFGRSEHL TXMEM . HATA L IIEERIIMNE . R AL NI G 2 LT 22K
B, A E R

A — RERHRN R, RUKRERAS I ERYERIT, AR & MR T BB X ik
AL

n] ik e 1



ORI REA SR DTN AR RAERSER TAE, BERANEE. TR
JHi“option bags™tR AR & 1, BI&s 8 2tk NI SO0 b A 0 IR PEIRAE 1 -

N 2R T “option bags” (14 ¥:

interface SquareConfig {

color?: ;
width?: H

}

function createSquare( ): {color: ; area: } A
let newSquare = {color: "white", area: }s

if (config.color) {
newSquare.color = config.color;

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

}

return newSquare;

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

WA AR R YER O 5 EE R D E LEAL, WA RIS 78 XHRmm—4 » 5.

]I SR VR R 0 Ak 22— mT UK W] REAFAE IR PEEAT TIUE S S Ak — R w] IR 5 1 AN R R 1k
IR R, ben, FATHER createsquare B color JBIEZPHEE, MISTFH—MHIIRIER:

interface SquareConfig {

color?: H
width?: ;

}

function createSquare( ): { color: ; area: }{
let newSquare = {color: "white", area: ’8

if (config.color) {
// Error: Property 'collor' does not exist on type 'SquareConfig’
newSquare.color = config.collor; // Type-checker can catch the mistyped name here

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

}

return newSquare;

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



Rt s it
B R R AR R RO M S . AT LIZE IR 4 0T readonly JEHEsE iR

interface Point {
readonly x: g
readonly y: g

PRAT LB A — AN RIS — point o WMEJS, x Ay FHARRBSET.

let pl: Point = { x: , Y 15

pl.x = 5; // error!

TypeScriptil i ReadonlyArray<T> K&, B 5 array<T> tHBL, REEFTA R ZRIVESH T, Fikal
DB R ECZE 6 2 5 P AN R BB XL

let a: [] = [ b) ) b) ]:
let ro: ReadonlyArray< > = a;
ro[@] = ; // error!

ro.push(5); // error!
ro.length = ; // error!

a = ro; // error!

ARG B fE 4T, PTLAE B IEEEA ReadonlyArray WA 2| — AN @A R AT LA . (H2&
PRAT AR SRR 5 S

a = ro as [1;

readonly VS const

i A R FIWTIZ A readonly &2 const WIJTVARE ELEMALEMHILZMA—NEME. AT E
{EHMIEH const » HMCABHENEA readonly .

WO e A &

BAEE AT BAEH 780, TypeScriptibFAT1EN { size: number; label: string; } FIMYIHH
HI5F { label: string; } WIREE. FAICGLZHL T okErE, I HAEMATE ‘option bags” i
XERAH.

SRTMT, REHEX 45 B3GRt 215 E JavaScript B IS FEES 4 S Hil ) R Eedn,
% createSquare T RKii:



interface SquareConfig {

color?: ;
width?: g

}

function createSquare( ): { color: ; area: } A
1/ oooc

}

let mySquare = createSquare({ colour: "red", width: s

EREAEN createSquare MISEHE N colour AR color o fEJavaScript®, XoERERHLKI

RATRE & X ME 2 IERHESERAL 7, BN width JETERARER, AMFEE color JEME, 1MH
WM colour JEIERTCRE .

SR1, TypeScriptZ AN IX BARVID AT B AE fEbug. X 5 7 THI & 2 PRIk uf A ) HL 23 Sl o h Jm M 2
AR ENE SR B EE NS HALERI .  WR— DR R AR H AR A 1R

I, RE1FE]— R

// error: 'colour' not expected in type 'SquareConfig'’

let mySquare = createSquare({ colour: "red", width: s

SOTIXER A ARR . R R R R (SRR 5

let mySquare = createSquare({ width: , opacity: } as SquareConfig);

SR, AT AR REME TR — DT AT R R BI2E4,  ATSER VRAE NS A 2 IX 0 R AT REH A R0 Ry
PRGNSR . WIR squareconfig A _LIHIE LKA color Al width JEYE, Jf Hik
S AERBENLEEE, BATATT LI E LE:

interface SquareConfig {

color?: ;
width?: ;
[propName: 1: 8

FAME BRI E4, BERXBANERRIZE squareconfig MTUEMTBEHNENEMSE, HHHE
EATAZ color Fl width , HAFERTIEENIIRAZT 4.

A e — Pk X A A 20, XA RE SRR BN, E R AN RIS — A — A
#: [AN squareoptions AL FINEMAE, FrlAdmiFas Ao,

let squareOptions = { colour: "red", width: }s

let mySquare = createSquare(squareOptions);



BHE, £8 L—FRF R E, R REAMZESGHRERE. N TESIIEMNERENE
FXT R ERYE, RATRETR LA X Le R T, (H2 KRS B MR B AR 2 B IEHbug. B2 UiAR
BB 7EAMRAR S NI ER, LR, R EH A MRAER S, EXE, RSCRE
AN color 8% colour JEMZ| createSquare , FRMIZIEEN SquareConfig & SORMAILHIX— .

PR

O REYS ik JavaScripth Xt GNA A RS FERISNE . B TR G @ e a@ X R o6, 0]
LAt I PR BT

N T AR DR R, TR EL R OE DRSS . etEE MRS SRR
ERAA R EUE Lo ZEINRBRANSHHT 24 TR,

interface SearchFunc {
(source: , subString: ): ;

}

RFEE A, BATA MR e O R AR A s R i O . MBI T T B — A eR 2
R AR, FH—DRRE R R XN .

let mySearch: SearchFunc;

mySearch = function( ) {
let result = source.search(subString);
if (result == -1) {
return 8
}
else {
return 8
}

}

X R ARG Bk UG, PRI S AN 2 S 0 B8 LA L. e, BATEAR
T (4 QA5 5 L1 4511«

let mySearch: SearchFunc;
mySearch = function( ): boolean {
let result = src.search(sub);
if (result == -1) {
return 8
}
else {
return 3
}
}



RE S B EBAN TR, BORX N E ESEERAE AR .. R e 27,
TypescriptfI R KA SHEW B SHEEM, FARBMEERES T searchFunc KM HE., REHAIIR
[ S R0 2 3 LR B AT R ) (R False 1 true ) o WIERLEIXAN R HUR 815 788 74

#i, KUK ERSEHRATR AR FERA S searchFunc 3% HHIE CAILAL.

let mySearch: SearchFunc;

mySearch = function( ) o
let result = src.search(sub);
if (result == -1) {

return 8

}

else {

return

}

1) hE it

SRR O R B AL, BATR AT DU AR L el I R 5145 2 A, L
U a[1e] =X ageMap["daniel"] . HWIRIIRMEG -DRGIZY, EMB T RHRRIAEM, BHHM
R SR EHE R AR AT — T

interface StringArray {
[index: 1:

}

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

let myStr: = myArray[0];

LR, JA1EXT stringArray M, EEARIESL. ZANRIBELER T HUH number £
%3l stringArray B33 string FRAAIR [FE.

HA MR G4 FRBRMECE. TR AR R 2R 5], (HR 8 R 5 AR [aHE L 2
TR R G R MERM TR, KRN HEM number RZK G, JavaScriptar i B

& string RIGEERTINR., HEETH 100 (— number ) EEF|ZETHH 100" (—
A string ) BRI, FHMHE T ERRF



class Animal {
name: 5

}
class Dog extends Animal {
breed: ;

// Error: indexing with a 'string' will sometimes get you a Dog!
interface NotOkay {

[x: 1: Animal;

[x: 1: Dog;

TR R B4R IRIF IR dictionary B3, JEH EMTESHRTE JE M5 HIR [B{E A AH DL
fid. BRINFRFERZRGIFEI T obj.property Fl obj["property”] PIFHERA T L. FHAIHF
B, name WM 5FRFERERGIBAAILE, FrPlRARG A 24 H— M RIER:

interface NumberDictionary {

[index: 1: H
length: ; // TILL, length/ZnumberZ&il
name: // ER, “name’ [ZRAUAE R G KA A

s VRATLLR R GI BB E N R, IR Ik 1282 51 A -

interface ReadonlyStringArray {
readonly [index: 1: g

}
let myArray: ReadonlyStringArray = ["Alice", "Bob"];
myArray[2] = "Mallory"; // error!

RAGERE myArray[2] , BINRGIZEHE R LR,

SEEHE
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interface ClockInterface {

currentTime: ;

class Clock implements ClockInterface {
currentTime: 8

constructor(h: number, m: number) { }

PR AT DAESE D il — A%, ARESEIE, WFE N setTime Jiik—Ff:

interface ClockInterface {
currentTime: H
setTime(d: )

class Clock implements ClockInterface {
currentTime: A
setTime(d: ) {
this.currentTime = d;

}

constructor(h: number, m: number) { }

O 7R AIE Y, AR AN A S EASTHIRE AR T BATLERA K.

RSB o 5 S ) 1 X

IRERAEIANEL I, ARERNE IS RGN i S BR AR SE I M. AR
B, ARG S REAL50E L MR ORI EE D RERIX ML O 2B 2R

interface ClockConstructor {

new (hour: , minute: )

class Clock implements ClockConstructor {
currentTime: 5

constructor(h: number, m: number) { }

X B — AN T — AN AR, XS o i 7 R A . constructor /772 T 2R 1 A5
45, FTUATERERTEEN .

Kk, AN ZEEERERAGHESH 7. & FIElr, A€ TR
1, ClockConstructor ANIERE T ClockInterface NS VR . RNT HHEBATE X —
ARG R EL createClock » ‘B FIAE NHIZEAYGI RS,



interface ClockConstructor {

new (hour: , minute: ): ClockInterface;
}
interface ClockInterface {

tick();
}

function createClock(

return new ctor(hour, minute);

class DigitalClock implements ClockInterface {
constructor(h: number, m: number) { }
tick() {
.log("beep beep");

}

class AnalogClock implements ClockInterface {
constructor(h: number, m: number) { }
tick() {
.log("tick tock");

let digital = createClock(DigitalClock, , )
let analog = createClock(AnalogClock, 7, );

?'\j createClock E’Jﬁgﬂ/l\%%éﬁ% ClockConstructor %ﬁ!,

32) B, &K? AnalogClock A&TSFFA I RIS .

R

): ClockInterfaz

1t createClock(AnalogClock, 7,

AR—HE, MOWTTUAEY . KRS — RO BEH R AR — MO R, TR

bR #1173 30 ) ) E A AR AL

interface Shape {

color: ;

interface Square extends Shape {
sidelLength: g

let square = <Square>{};
square.color = "blue";

square.sidelLength = H



—MEOF R Z AR, QIR 2RO R .

interface Shape {
color: ;

interface PenStroke {
penWidth: 8

interface Square extends Shape, PenStroke {

sidelLength: g

let square = <Square>{};

square.color = "blue";
square.sidelLength = 4
square.penWidth = H
N=PANS |
%Ejjtﬁi

JeHT EATRL, 2O RE Hik JavaScript B 4= 5 (9288, K JavaScriptHahas RiF IR i, AIRE
Ay AR R PAR I R LR 2 2 A

=AM, NN BT PARII SO B ORI AR T, A AN JE

interface Counter {

(start: ): 5
interval: g
reset(): 8
}
function getCounter(): Counter {
let counter = <Counter>function ( ) { };
counter.interval = ;

counter.reset = function () { };

return counter;

let c = getCounter();
c(10);

c.reset();
c.interval = ;

FEA% FH JavaScript s =7 BRI %, ARA] BE R AR LA 2 se Bt g SO AL.
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MR OGR T — AN RBAN, ERERKI BB AN EFE LSS, S O T A R EE R
B, EIREA PR AR STl —FE . B D[RR S kA 32K [ private fllprotected il i1« IX B IR E 21K
B 7 —MEOR T — MIE A BUZ R PR R, XA R H RE X AN R 728
P Cimplement)

KRRAMM, A MREEZ XK, B RIS R A R R e 728 E
IR 2Bk T kK B BRI S R BRI R B

class Control {

private state: K

}

interface SelectableControl extends Control {
select(): g
}

class Button extends Control {
select() { }
}

class TextBox extends Control {
select() { }
}

class Image {
select() { }
}

class Location {
select() { }
}

F FHEEIHTFHE, selectableControl A& T cControl HWIFTA KGR, WIEAA KA state »
N state BB A, Pl REEWE 2 control B T4 HESLH SelectableControl . FAR
 Control M TEARWBIAE 1A HT control MIFAF MR state , XX B I FER M & b

i

1E control ZEWHE, RALVFIHEIT selectableControl HISEHIKVIMFAA A state M. LR

I, selectableControl Hif% control —FE, FFHH —/ select /¥k. Button Fl TextBox
#& SelectableControl WK (FAEAMNIHY A EH control A select /ik) ,

{H Image 1 Location ZRIFABIXFEMN.
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[RGB, DR A R T2 4R AR FLX A h M ok ). WECMASeript
2015, 1B fEECMASCript 64, JavaScripthi ¥ R4 A i 3% T2 AT o i sk
TypeScript, FATRVFIF K BB AE A X LERFE, If H4% 15 10 JavaScript ] LATE A E il 5 28 Al
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class Greeter {
greeting: A
constructor(message: string) {
this.greeting = message;

}
greet() {

return "Hello, " + this.greeting;
}

}

let greeter = new Greeter("world");

W RpRAE ik C#akJava, REFHXFHELRIER R, BATEH A Greeter 2. XAPIHI MM
— AN greeting HIJEME, — MIEREFI—A greet Frik.

REEER], BAVESI AUEF—DRE G EAHA T this o BRI R RIS K5 .

e A7, BAVEH new i | Greeter KEI—NLH. ERHMZAE CHIMIEREL Q& —
A~ Greeter RAMIHINS G, FHHATHIE R BHTIEE

W
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class Animal {
name: 5
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);

XAMIIF 7R T TypeScript i 4k & it — S84R1E, CA1SHEESRM. WAVEH extends FEETF KA
@1, FRATLLE S| Horse I snake KK animal BITF2E, FF H AT LAVS A H @ M A7 125,

BEMIERBAIRA R BATRA super() , EXPATERBIIETE,

XA TR T WA e TR R AT LB S QKM . snake KA Horse K#SEIE T move ¥, E
ﬂTEET}‘A Animal élig(ﬂ%ﬁ/] move 7‘5?2, 1%?5} move ﬁfﬂﬁﬁﬂﬁlﬁﬁ%‘éﬁ’ﬁﬁﬁﬂﬁﬁ’lwﬁ%o HE,
BIfE tom #EFEHHN Animal 287, HEATHIERZE Horse , tom.move(34) < Horse EHEE
Tk

Slithering...
Sammy the Python moved 5m.
Galloping...

Tommy the Palomino moved 34m.
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ERA N public

1E LT B, FRATAT LA BT AR e R . SRR SR F R T R, e
R BIFRAVEZ BTSRRI public SRMUEN; Flln, CHERLIHMMEH public &
SERAE A LK. fETypeScript®, i #ERIAA public .

PR ] LB B0 — S R AR public o AT DU R 3R ES B Animal 2.

class Animal {
public name: H
public constructor(theName: string) { this.name = theName; }
public move(distanceInMeters: ) {
.log( ${this.name} moved ${distanceInMeters}m.);
}

FLf#E private
MR A BRFITR private I, EHRRECE A BIE MMMV . .

class Animal {
private name: g
constructor(theName: string) { this.name = theName; }

}

new Animal("Cat").name; // Error: 'name' is private;

TypeScript{i H 2 45 VERT R Gt HIRATELB N RIAF SRR, FEAEFEATITAL TR, 4
R G R AR A, BAT VO EA TSR AR

BRI, H{IWATLLE A private BE protected A RIS E, KA T . WHHPp— 2k
ﬂi@@glmwﬂe&ﬁ,%ZR%%%%*4%ﬂ¢mﬁEﬁﬁ%$wWﬂeﬁﬁ,ﬁﬂﬁm
HRAE K H [F— AL R, JATA VXA RAE A . X T protected ¥ 5 tHA8 AIX AN FII

NHORE AT, BB X



class Animal {
private name: H
constructor(theName: string) { this.name = theName; }

class Rhino extends Animal {

constructor() { super("Rhino"); }

class Employee {
private name: H

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

XN FHHE Animal Fl Rhino PIN3S, Rhino J& Animal AT, BH — Employee 2, H
KWE FEY animal ZAMHFR. FATEIE 7R LRI LG, A LIRERE RS KEMA 4.
A Animal A Rhino HZETKHE Animal HR AR E X private name: string , FEIHEANTZH
AH. SR Employee ZIANEXFE. T Employee W{HZY Animal FIIF{E, 193] —/MHiR, YEA]
PRBIAGHTS . RE Employee HAAF —PMFAA name , (HEHEAR Animal H[HE XK

0

o

Ffi# protected

protected fEIifFY private BIMFFHIAT NIRMALL, (HH —riAF, protected MIATEIRAZEH 1)
SRR LAV o 5 -



class Person {
protected name: H

constructor(name: string) { this.name = name; }

class Employee extends Person {

private department: 5

constructor(name: string, department: string) {
super(name)
this.department = department;

public getElevatorPitch() {
return “Hello, my name is ${this.name} and I work in ${this.department}.’;

let howard = new Employee("Howard", "Sales");
.log(howard.getElevatorPitch());

.log(howard.name); // error

EE, BATAEELE Person ZKAMEH name , (HZFAIVIIRAT LLEIL Employee ZRASLMHI 7 VA1 I,
XN Employee s&HI Person IR K.

P38 B A AT DA AR IC R protected o IXEIRE XN IRAREEE & B FIRAMELBItL, 1HEREH 4k
. Hetm,

class Person {
protected name: 8
protected constructor(theName: string) { this.name = theName; }

// Employee can extend Person
class Employee extends Person {
private department: H

constructor(name: string, department: string) {
super(name);
this.department = department;

public getElevatorPitch() {
return “Hello, my name is ${this.name} and I work in ${this.department}.’;

let howard = new Employee("Howard", "Sales");

let john = new Person("John"); // Error: The 'Person' constructor is protected



readonly/% i -
JRATBAMET readonly JeHETAS IRIERRELY SR, TS0 05 BU7E 75 I s O R WA

class Octopus {
readonly name: 8
readonly numberOfLegs: =S &g
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.

R R

fE_ BRI, BATARAE LRI name MI— ik R HZ

# theName 7E Person 2KH, JEHI/ZI%5 name 1 theName WR{H. XFEMLH BT, SHUEMH
A LT A JATAE— D77 58 SO — N . FIAIE] 52X 280 Animal KEMESR, fi
M7 2wk

class Animal {
constructor(private name: string) { }
move(distanceInMeters: ) {
.log(" ${this.name} moved ${distanceInMeters}m. );
}

ERERMRUTEFET theName , [NAEMIERE R private name: string SECKREIEMVILG
16 name . FATCH AR &I 24,

ZH B M A RS BRI — NV IR E TR A . i private [RE— NS HE S F At
VI — N FAH 51 X public Al protected RiithZ—#f.

e
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class Employee {
fullName: ;

let employee = new Employee();

employee.fullName = "Bob Smith";

if (employee.fullName) {
.log(employee.fullName);

HATATLABE & (B fullName , XARARF TIER], (HREIX AT e R

THEEA AR, AR B2 SRR, RS ESR TER. A1
XF fullName [RIELHEVT )UK T AT MG BB AGH) set k. AWM T —A get 773%, ik LIHIAIE
TSR AT LA

let passcode = "secret passcode";

class Employee {

private _fullName: g
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);

PATAT MBS — R &S, RIAE— TSR 2 TAER . AR, SIRREATBAE IR %L
B T

XA N L G 2R

B, (ERUER SRR g P A 1 B % ECMASCript 5805 7. A SCRF[£ 2% FIECMAScript 3. H
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HE), R XA @ 1 B P 2 B o V% O B R -



i A e 1

FIHATALE, BATRGHE 7RASEOIRN R, AL R LB IR A AT g . AT
FTUAGIE SRR S 0L, XS R MEAA AR TIRA L B AR RN L] . XA 75, A

HI static %X origin , BUNERATAMIEE S HBINETE.  ARASSLBI A ZLD; R I J& P R,
HEAE origin HIMIMN LKA . MWFRZELE R B this. FTZORVIHEYE—FE, X EIAE
HI Grid. KU ESEE.

class Grid {
static origin = {x: @, y: 0};
calculateDistanceFromOrigin(point: {x: A 5H) A
let xDist = (point.x - Grid.origin.x);
let yDist = (point.y - Grid.origin.y);
return .sqrt(xDist * xDist + yDist * yDist) / this.scale;
}
constructor (public scale: number) { }

}

let gridl = new Grid( )Y; // 1x scale
let grid2 = new Grid( ); // 5x scale

.log(gridl.calculateDistanceFromOrigin({x: > Y )
.log(grid2.calculateDistanceFromOrigin({x: > Y )

MRR

REMOV L IRA R ESEME T . BN A EZPEBIE. ARTED, MEESERT a5
FISKILART . abstract RHETE M T U R ISAFE I BRI HE E AR TT 1%

abstract class Animal {

abstract makeSound(): ;
move(): {

.log('roaming the earch...');
}

G R IT RS BARLIIE HAHEYRA R S8l SR ITERE R SR O 7. 7
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abstract class Department {

constructor(public name: string) {

}

printName(): void {
console.log( 'Department name: ' + this.name);

abstract printMeeting(): void; // WZ/EIRAZESZI]

class AccountingDepartment extends Department {

constructor() {
super('Accounting and Auditing'); // constructors in derived classes must call s

printMeeting(): void {
console.log('The Accounting Department meets each Monday at 1@am.');

generateReports(): void {
console.log('Generating accounting reports...');

let department: Department; // ok to create a reference to an abstract type

department = new Department(); // error: cannot create an instance of an abstract class
department = new AccountingDepartment(); // ok to create and assign a non-abstract subcl
department.printName();

department.printMeeting();

department.generateReports(); // error: method doesn't exist on declared abstract type

s
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class Greeter {
greeting: g
constructor(message: string) {

this.greeting = message;

}
greet() {

return "Hello, " + this.greeting;
}

let greeter: Greeter;
greeter = new Greeter("world");

.log(greeter.greet());

XH, %ﬁﬂ]5537 let greeter: Greeter , =

& Greeter KSEHIFIZEAYE Greeter o XXTTH]
e A GOE S R MR e &2 I T,

i
i
FA T B T —A I R BB . XA BB AERAME T new BUEK S HORHBERF . T
RAPRES, LT 4% slavaScriptis /& H 4 T

let Greeter = (function () {

function Greeter( ) {
this.greeting = message;

}

Greeter.prototype.greet = function () {
return "Hello, " + this.greeting;

3

return Greeter;

IDIOK

let greeter;
greeter = new Greeter("world");

.log(greeter.greet());

EAACEE,  let Greeter FHURMEAMIERE. HBATHM new FFPAT T XA MEUR, HLE
BI—ANRIBl. RAME MBS TRIITA SR SEME. BAMEER, BATIT LR EA S
i S XA .

IEBATHRSS — NIRRT, BE BRI XA



class Greeter {

static standardGreeting = "Hello, there";
greeting: g
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());

XM F B, greeterl 5XZETERIF—FF. IRATEHIML Greeter 2K, FHMHHXAIMN%R. HFHAIZ
HIA B —FF .

W2ha, PATEREAEHZE. JATEIE T — P Ifl greeterMaker MR E. XN ERSF XA KEH
VURAF T RMIE R . ARG IRAEH typeof Greeter , i /EZEHGreeterZEff35M, A& S A2k
B BEHEMAVINUL, "R Greeter FRIRFFHIZEAL", W2t AR A ., KARBEE 7K
PIFTE B RR FME R 25, SAETH —FE, FRAIE greeterMaker LAFH new , I

@ Greeter MJSZHI.

3 H iz D

BTN, € R BIEPIANARPE: SRIVSEISRR Mk e B, DRSS AT LB 2k
R, Bt AR BENSAE SO VR A 45 L 3t 5 38

class Point {

X: 5

y: ;

interface Point3d extends Point {

z: g

let point3d: Point3d = {x: 1, y: 2, z: 3};
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bR K2 JavaScripth AR Fr (02 fll . B BIIRSEELI SR, BUSE, 5 SRS, fETypeScript
B, BIRCASIRER, a4 s a A, H e B iR 3 2 AT N5 . TypeScripty
JavaScripte& BN 7 AN ZhRE, AR BATAT DAUE A By A

PRI AL

FiJavaScript—#¥, TypeScriptif £ r] LAOIEEA 4 7 1R AR EE 4 4. /R AT DA BOE BIE A N H R T
(K177, AR E L — R FIAPIR HOE 2 RS FH— IR R 5

T T 45 5 T DA [] A8 AL 7 A JavaScript o Y R

// Named function
function add( ) {
return x + y;

}

// Anonymous function

let myAdd = function( ) { return x + y; };

7EJavaScript i, RECAT DL BRBUASMIS AR B . YR B AN, RATE IR T xR, &
TR 0T U R DA R e R BEGER H T A ST TE ], H R R % R A AN B 27 2] JavaScript Al
TypeScript fRA H 3

let z = ;
function addToZ( ) {
return x + y + z;
}
MZ A) I
PR ST

N R HUE SRR
EFRAT IS & oA 2R 2 .
function add( ): number {

return x + y;

}

let myAdd = function( ): number { return x+y; };



FATAT CLEG B SHER IR AL 2 5 FEOU B EUR SR BB R 7Y . TypeScriptfg i iR ik [0l 5] H 2
HEWTH IR [BMERAY, I RATE W AR E .

5 B R AR
BN AR TR, R TR TS o 50

let myAdd: (x: , Y )=> =

function( ): number { return x+y; };

BRECR R S PR > SHCRAALR AR . 255 e B ek JO R Ik, 3 9 0 2 1 75 21
HATUSESN RN AG R SHCER, NN SUERE M TR, XAB T RN TR
Pho FATBATLUXAS:

let myAdd: (baseValue: , increment: ) => =

function( ): number { return x + y; };

HRESHRMFRILECH), B2V ERA R, AT B4 2T I

B AR EMERM, XFIREME, FRAIERERR FMER B 2 i ( => )55, 2 Ik
T o WZBUREEIRT, IR [EME AR R ECER AL B4y, W R B IR BEAME, RE 2R B IR
F{EZETN void MAREET .

PR AR R RS HE AR B R . BRBCH R IR B A SRR . sefr |, X
SEAR R PR A FRRUIR S T F AN R BRAPIE — 8 73

\

JHE by S8 7

SARX AN T I, VRS R B U SR AR R S A 0 — 0 38 5 T 2RAMEZ 7 — LA A,
TypeScripté ¥ 2% 2 H 3R 3 H 28

// 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 + y; };

R RSO, ARG — R, B B IR TE L O R E R A

A1 S HANERIN S H

TypeScript LA R S HA R LA . ZAZIEABEALE null B undefined EAZHL, T2
O kS B P R B NN SHEMEAN T WIFRIESBR A FRES Ryttt m s, i
Ui, AZIELE DR S BN EOL A R BO R S B 2L



function buildName( ) |

return firstName + + lastName;

let resultl = buildName("Bob"); // error, too few parameters
let result2
let result3

buildName("Bob", "Adams", "Sr."); // error, too many parameters
buildName("Bob", "Adams"); // ah, just right

JavaScript®, ®MNSEEGEAEN, A ERIAME. BAAESHEE, BRESZundefined. 7E
TypeScript RN T ATES A 53 E /] 2 LB IS E0M DhRE. b, AT Elast names& Al ik

[
function buildName( ) o
if (lastName)
return firstName + " " + lastName;
else
return firstName;
}

let resultl
let result2
let result3

buildName("Bob"); // works correctly now

buildName("Bob", "Adams", "Sr."); // error, too many parameters
buildName("Bob", "Adams"); // ah, just right

AR SV IERE NS E G . R R4 first names& 7&K, T84 kb A E e A T L
B, first name i 5T -

7ETypeScriptH, AT LUASEIRME—ANEROME S H P BB LR XA S5 e 5 1 E
#& undefined B, ‘EATMMABRINVIGEMERNSE. EBRNMES EE], Hlast name T ERIMME 1B E
N "smith" .

function buildName(firstName: string, lastName = "Smith") {

return firstName + + lastName;

}
let resultl = buildName("Bob"); // works correctly now, returns "Bob Sr
let result2 = buildName("Bob", undefined); // still works, also returns "Bob Smith
let result3 = buildName("Bob", "Adams", "Sr."); // error, too many parameters
let result4 = buildName("Bob", "Adams"); // ah, just right

£ >

TE A A HU G T i BRI R S B R FTIE R, STESH—F, 72T A R B T DL
o tRHLE U IESH S R ERENS B SR,

function buildName( ) |
//



il

function buildName(firstName: string, lastName = "Smith") {

70 oo

HEZFEFERIZEA (FirstName: string, lastName?: string) => string . BRIASEUMIBRIMETE K
T, AR T eI HinER.

S IESHARNE, HEIMERNS AT ERALASHIET.  WR G EMER S IHE
WRSHHTE, BRI undefined (ERIRMGERINME . a0, FATEERE T,
il firstName 2 BRMENISHL:

function buildName(firstName = "Will", lastName: string) {

return firstName + + lastName;

let resultl
let result2
let result3
let result4

buildName("Bob"); // error, too few parameters

buildName("Bob", "Adams", "Sr."); // error, too many parameters
buildName("Bob", "Adams"); // okay and returns "Bob Adams"
buildName(undefined, "Adams"); // okay and returns "Will Adams"

RRZH

WEZH, BOASENTESHAENIFE S BRSNS A, REFENEEZ DS S5,
BERHFARIE R 2 /> SHfkidi K. fEJavaScriptH, IRA]LMEM arguments K in] fr A £ A1
24

fETypeScript®, Ru] LIEHTA Sl — M i

function buildName( ) {

return firstName + " " + restOfName.join(" ");

let employeeName = buildName("Joseph™, "Samuel", "Lucas", "MacKinzie");

RIRZHAPEMANBARNFLESH WD, FAFFETUEEED. MiEatliE S8k
H, HTPRIMEAWS (... ) JFISERA T, AT IE R ik A A I A4

XA S AR A TR S U R B A E R 2

function buildName( ) A
return firstName + " " + restOfName.join(" ");

let buildNameFun: (fname: 5, ...rest: [H => = buildName;
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2> JavaScript 2 this #Ftb—3 4L, BT TypeScript/gJavaScriptJiE45E, TypeScriptfs
JP AT this TAENLEIE H A bug M EREBL 4R AR FTTE . SEIZ A2, TypeScriptftis Al
PR T this M35, WERURAE T fifdavaScript L1 this U TAER), A4 &St
Yehuda Katz5 [fjUnderstanding JavaScript Function Invocation and "this". Yehuda ¥ 3z & {41 ()
RT this FIPNEETAEREE, DA B R R 4.

this F1H7 =k BRI 2L

JavaScript®, this [R{EAEREBORAI IR A 2R E . KRB ARG R, (HR IR 2
6 R 18] 35 2 B O A I B R SCRAT 4. (HATR R, XA —AHR T S, UL AR
PR KK R B8 50 2 R B P Ik

AT

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 % }s

}

let cardPicker = deck.createCardPicker();
let pickedCard = cardPicker();

alert("card: " + pickedCard.card + " of " + pickedCard.suit);

ATLAE | createCardPicker /2 NMERE, HHHEXGRME T —ANRE. WARBMZRZITEXANET, &
RIEIFERA P IENET 2 ME 7. BN createcardPicker IR [FIRIRRELH AT this # ik B K

7 window TMANE deck MR, BENRMNTA ML T cardpicker() o TRZHAETTEAMAH <
¥ this MN window o (GER: 7EEAEINT, this A undefined IMANZ window ) .

RN T RRVIXAS L, FRATTAT CATE R B R [ A 4047 IERAR) this o IXAEROLE, Lz B4
B, #RETI Y E R deck i R AT RE B K £ 3Rk Aok Af FHECMASCript 6 Sk iEik . #i kR4
REMRAFE R B AN 1Y this B, THASAS R R A4 .

A HE R R IE R N Hlambdaiili s ( () => )« XFER e R BB NHE e 2
Tthis e, AN A B B0 A


http://yehudakatz.com/2011/08/11/understanding-javascript-function-invocation-and-this/

let deck = {
suits: ["hearts", "spades", "clubs", "diamonds"],
cards: (52),
createCardPicker: function() {
// NOTE: the line below is now an arrow function, allowing us to capture 'this'
return () => {
let pickedCard
let pickedSuit

.floor( .random() * );

.floor(pickedCard / )

return {suit: this.suits[pickedSuit], card: pickedCard % }s

let cardPicker = deck.createCardPicker();
let pickedCard = cardPicker();

alert("card: + pickedCard.card +

of " + pickedCard.suit);

WU &, TypeScriptZ SR T — MR, MBRRAmFESRE T --noImplicitThis FRic.
BeiEH this.suits[pickedsuit] HLA this HIZKALA any .

this 4]

ANFERZE, this.suits[pickedsuit] MIZRMAKIAN any o« XZEECN this K E X G & H IR AL
Fis. BUWIEE, RE—ANERAD this 28 this SHENMRNSE, EHIES TR
HESEINIR

function f(this ) {

// make sure “this® is unusable in this standalone function

EFRATVASF BRI — 284211,  card M1 Deck , ihZSZYHEE FH R AL 157 M ] L 4L



interface Card {

suit: 8
card: 8

}

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 must be of type Deck
createCardPicker: function(this ) {
return () => {
let pickedCard
let pickedSuit

.floor( .random() * )58
.floor(pickedCard / 13);

return {suit: this.suits[pickedSuit], card: pickedCard % }s

let cardPicker = deck.createCardPicker();

let pickedCard = cardPicker();

alert("card: " + pickedCard.card + " of " + pickedCard.suit);

IAETypeScriptflili createcardPicker HIEFERA Deck MR A . WAHIRZU this s& Deck K
T, MAE any , K --noImplicitThis ANEHEE T .

this 2 7E [9] 1 o 25

PR LAt B AE [ s B R this fRES, 0RO bR %3 21 50 e o B LR s e R
PR 24 (B AR Y AR, eI e IE R A0, this KON undefined o RSN, IR
FATLOE this ZHCREBRATR. B, ERBMEEZRE this KIRM:

interface UIElement {

addClickListener(onclick: (this: , e: Event) => ): g

this: void means that addclickListener expects onclick to be a function that does not
require a this type. Second, annotate your calling code with this :



class Handler {
info: 8
onClickBad(this: Handler, e: Event) {
// oops, used this here. using this callback would crash at runtime
this.info = e.message;
¥
}
let h = new Handler();

uiElement.addClickListener(h.onClickBad); // error!

RE T this )5, FREXFW onclickBad WAITE Handler FISEHI L. 4RJ5TypeScriptai
MZ| addClickListener ERERETHA this: void . A this RELRBE X/ MR

class Handler {
info: ;
onClickGood(this: , e: Event) {
// can't use this here because it's of type void!
.log('clicked!");

}
let h = new Handler();

uiElement.addClickListener(h.onClickGood);

K’ onClickGood 85 T this KIAN void , [HALI# addClickListener s &VEM . HRT, X
EUREANRH this.info . WERRMEHRAREL, IRASAEH G LREL T -

class Handler {
info: 5
onClickGood = (e: Event) => { this.info = e.message }

X AAATHIENE R R BA SRR this , FTPUMREZ T DIEEAMELS A this: void HIKE. Bk
FETES Handler X RSB —ADEELRE. H—JmH, HTERSHE X, BN
F| Handler MIJEAEE . EAIEAIF Handler X HR[AEILZER,

H

JavaScriptA &N a&IE S . JavaScript B B ER A M A AR B 2500 [0 AS [ AL Eds 2 1R WL
i



let suits = ["hearts", "spades", "clubs", "diamonds"];

function pickCard(x): any {

// Check to see if we're working with an object/array

// if so, they gave us the deck and we'll pick the card

if (typeof x == "object") {
let pickedCard = Math.floor(Math.random() * x.length);
return pickedCard;

}

// Otherwise just let them pick the card

else if (typeof x == "number") {
let pickedSuit = Math.floor(x / 13);

return { suit: suits[pickedSuit], card: x % 13 };

let myDeck = [{ suit: "diamonds", card: 2 }, { suit: "spades", card: 10 }, { suit:

let pickedCardl = myDeck[pickCard(myDeck)];

alert("card: + pickedCardl.card + " of " + pickedCardl.suit);

let pickedCard2 = pickCard(15);

alert("card: + pickedCard2.card + of " + pickedCard2.suit);

"hear

pickCard JVEIRIEMAE NS HI AR IR B PAAF KR R AE N PRACRA IR R, 85

R AR5 an R P AR, 3RATTS PRt 2] 1 A2

BRXE AR ARG BLRE.

JHEFE AR — AR AR 2 A B A E SORBAT BRACE 2R J 1 28 2 AR XA 91 3R 25 A0 2 o )

Ho TFHIZMNKEE pickcard PREL.



let suits = ["hearts", "spades", "clubs", "diamonds"];

function pickCard(x: {suit: string; card: number; }[]): number;
function pickCard(x: number): {suit: string; card: number; };
function pickCard(x): any {
// Check to see if we're working with an object/array
// if so, they gave us the deck and we'll pick the card
if (typeof x == "object") {
let pickedCard = Math.floor(Math.random() * x.length);

return pickedCard;

}
// Otherwise just let them pick the card
else if (typeof x == "number") {
let pickedSuit = Math.floor(x / 13);
return { suit: suits[pickedSuit], card: x % 13 };
}

let myDeck = [{ suit: "diamonds", card: 2 }, { suit: "spades”, card: 10 }, { suit: "hear
let pickedCardl = myDeck[pickCard(myDeck)];

alert("card: + pickedCardl.card + of " + pickedCardl.suit);

let pickedCard2 = pickCard(15);

alert("card: + pickedCard2.card + " of " + pickedCard2.suit);

RS, BB pickcard BREEH I AT IER AR UM &

AT ik R R B AT B 2R, & S5 JavaScript B ARARLL. EAERERIIE, i
RN EHE Lo RILE S AN Bk, 7258 SCERRE, — @ BB E X
JBAE BRI THT o

JEE, function pickCard(x): any JFARERIIR—ED, FHIXERGMWAER: —MEEIKL
MNEF M. UHESHIHM pickcard &7 EHR,
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BAFTREF, BATAMEO S e LR IFIIAPI, Bl wmA T, RGeS SR 4T
RIBE R, R th RE SR AR OB R, XA QR RGN N URIEHE 1+ R I Zh e -

FEARCHMJavalX FENTE S o, ATRMEA 280 REUEW EA AL, —DAAFRTBISCRF 2 A 5
o XFERDP AT ALL B SR B R AR AL

= 7 Hello World

TNHEROVE S —AME AT identity 3. XA BRES IR FUEATE N ERE.  JRAT AR AN R

BCMAAE echo T2
ARZE, XA KB BE 2 T X

function identity( ): number {

return arg;

}

B, JAMEM any KAKE R

function identity( ): any {

return arg;

}

BIMEH] any KBS R OLRERIUEM R KargZ 4, HENERT —HER: HAKRE
iR B RSERNAZRARR . WRBAUEN D HT, ST REAEAT SR R E A TR [m]

PRIE, BT 7R B Ah VAR BME SRR 5 NSRS R M AN . X B, JRATEA 1R &,
B MERNACE, R TRREMMAZE.

function identity<T>( ): T {
return arg;

}

Hfiidhidentity SN 7 RMAE 1 o 1 WEIERATHIAEARER (BN number D, ZJE AN
AT MR, 2 R BATE R T 7 AoR AR A BUEBATAT DARIIE S8R 5 IR Rl fE
FRAGEAFEIR 7o X FOVFHRATTBRER 2R B A T AR AL A5 2

PAHEXAAR] identity BEMMEZR, FNEWUEH T2 ANEM. AFETHEA any , B4R
ZHREE, BE U7 AR ORFFAERRIE, A2 NEUESRBLIFR IR

HATE X T2 Hm, AT REER .. M2, AERNSE, B&RMUSH.



let output = identity< >("myString"); // type of output will be 'string'

RHEBATIHAITRE T 7 &2 string KA, MOV IS HAEG AL M T o KA

O o

BRINEE . P TR - RIGN RS S RIE A AN RIS 80 A s A B EA T E TR A

let output = identity("myString"); // type of output will be 'string'’

EBEBATDEMERIRIES O o ) RWHHHAENIRS,; Gitas ] IEH mystring KIE, )5
1 WERNEMRM, RS H DI IR ARSI AT A0 R g 1 25 A RERS B Sh 3t HEWT H
R, REeB EmR R A ATRISER, 2B mfF oL T, X nl et Bl

iz AR S

fERNZ IR identity SXFERIVZ AL REN, Yo 13 2L SRV BR 250100 250 TE i FR) A5 FH XA FH 1 28
o HAEY, TR IHEIXESHCA R R ST R,

B NZH] identity T

function identity<T>( ): T {

return arg;

}

IR BAVE RS FTEI arg BIREE.  BAVRAT BE XA

function loggingIdentity<T>( ): T A
.log(arg.length); // Error: T doesn't have .length

return arg;

WRIX A, FmFSSHERIEANEH T arg B .length J&1E, HEKEHTEH arg BAXANE
o 1ofE, XERPBERRMBMEERLY, FrCVEHXA KA AT AN T, T2
WH .length JEMEH.

DUERBRATAEERAE 1 RAERBAMAERLR 7 o B TRATERERREA, il length BN
AR . FATAT MR G H e S — FE QU I A 4

function loggingIdentity<T>(arg: T[]): T[] {
console.log(arg.length); // Array has a .length, so no more error

return arg;



RAT PLIXFEEE R loggingIdentity MIZRTY: 2 pREL loggingIdentity , FZEWERMSHE 1, AR

B oarg , ERMNILRFAUZE T MEL, HREDTRIAE T PEd . WRBOMEAETFEA, KR
[\ —NECFEH, OB T BIRIZRACN number o X AT PALEIRATAEZ RAR BT MR ) — 5B 404
H, AR, 07 R

ATt ] AR A S L1 4511«

function loggingIdentity<T>( ): Array<T> {
.log(arg.length); // Array has a .length, so no more error

return arg;

A ILEE S, RN ZMIELRCERAE T . £ T, SAfmeldE e Oz

@% Array<T> **$¥o

Z AR AY

b, ATEVE T identity @ I R EL, FTLUE M TANERIZERY . AR, IRATEET — N R B K
A, DR e G B

ZRRE R SR B R B R BT AANF], R — RS AR R, AR RS I —FE
function identity<T>( ): T {

return arg;

}

let myIdentity: <T>(arg: T) => T = identity;

AW AR M 254, REfESE EAE R 7 ERext N EatnrbL.
function identity<T>( ): T {

return arg;

}

let myIdentity: <U>(arg: U) => U = identity;

FATT3AE AT LA P i 8 FH 25 42 R0 R T R R E G2 TR PR 2

function identity<T>( ): T {

return arg;

}

let myIdentity: {<T>(arg: T): T} = identity;

R FEMEGHE ML O T RAFE L7 BLA S7 m R 2 H ROy — MR



interface GenericIdentityFn {
<T>(arg: T): T;

}

function identity<T>( ): T {
return arg;

}

let myIdentity: GenericIdentityFn = identity;

— MBI, AT AR RS HCUE AN O — AN S50 IXFETRATT AR IS 28 10 0 {56 FH 11
BAAGEEANZ BY2RA (ELin:  Dictionary<string>ififAH&Dictionary ) o XKL BLAGH B R
REFIEX NS HHIRR T .

interface GenericIdentityFn<T> {

(arg: T): T;
}
function identity<T>( ): T {
return arg;
}
let myIdentity: GenericIdentityFn< > = identity;

R, BATRRBIE T AoVFSEh. AEMRZ R, R SR R RS A A N SR AR ).
BN UEH] GenericIdentityFn AN, EFHEN—DNRMSHCRIGEZ KA GZH

7E: number ), BUE 1 ZJE AR RAGAIHIRM . 0 T RAIR AL > M T2 AR ok, PR AT
TESHUBAE R 2544 B I JBAE 3 1_ESR AR Bh

Rz RO, RATER DLEIEZ B, VRS, ok Oz RM2E Az A i 44 4 1]
tPZULER
ZMFE LRGSR MEOEAZ, ZHRMM (o ) FHREMRM, RAERNJEH.

class GenericNumber<T> {
zeroValue: T;
add: (x: T, y: T) => T;

}

let myGenericNumber = new GenericNumber< >();
myGenericNumber.zeroValue = 0;

myGenericNumber.add = function( ) { return x + y; };

GenericNumber §$Eg{ffﬁf%*F§}}§Xﬁﬁg, ;?fiﬂ‘ﬁIﬁEE3%§%E%§£Uj’, %%%?Tf4ﬁ?§ﬁ§%ﬂ?§;1ﬁ%ff
F number ZRAL. ] DU 77 5 Bl OH B R R R .



let stringNumeric = new GenericNumber< >();
stringNumeric.zeroValue = "";

stringNumeric.add = function( ) { return x + vy; };

alert(stringNumeric.add(stringNumeric.zeroValue, "test"));

S8, BERUE SRS AT, AT LA BhEA TR A B A e P (s A R A 28 2

AT VL, AW BRSO MEEIE . ZRRIGHE LR SRR, LSRR
SRR IXAMZ R,

UEEAN

R Z AR Z BT — M7, BATT IR AR W — A fE,  JF HIRAVE AR A Ak
I, 7E loggingldentity B, ATV arg ) length JEME, (HfE%¥EHIFAREEN] S
FPRMHRAG length J&PE, FrRARUREE 1.

function loggingIdentity<T>( ): T {
.log(arg.length); // Error: T doesn't have .length

return arg;

M T B Fany KA, AT ZE R s B B A BE R . length BYERFTA A, HEEAK
RGN JEE, FAFAYF, mEREDOEX—JEIE. ik, RAOTFESIHR T THZARER,

AL, BATE X —MEORR LR &, QIE— NS (length EYEREZD, HHXAEO
Fl extends FHEFIRSZILLIH .

interface Lengthwise {

length: 8
}
function loggingIdentity<T extends Lengthwise>( ): T {
.log(arg.length); // Now we know it has a .length property, so no more error
return arg;
}
< >

BRI M2 B R BoE LT 4R, IE A E M TR SRA:

loggingIdentity(3); // Error, number doesn't have a .length property

PATTE BT S LRI, IR 5 b 0 S 2

loggingIdentity({length: , value: 3});



EZ HAFR RS2
PRATCAFE R BH, - HrEwns RS e,
function <T, <T>>( ) o

}
find (giraffe, myAnimals);

2 A B A SR A
i TypeSoriptf I M 14 T BT, 7851 A K B AU L,

function create<T>(c: {new(): T; }): T {

return new c();

AN BT, AL D R U O 2 R 3 e R SRS B IR S R

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: {new(): A;
prototype: {keeper: K}}): K {

return a.prototype.keeper;

findKeeper(Lion).nametag; // typechecks!



FEFBEE AT DoE XA AT TR E. BEREE enum SCHETRIE Lo

enum Direction {
Up = 1,
Down,
Left,
Right

MBS A DA S TR MM A . M BAT N, e DO AR TR
PR 20 R0 R 2RI, A28 AR A A o W
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enum FileAccess {

// constant members

None,
Read = << 1,
Write = << 2,

ReadWrite = Read | Write
// computed member
G = "123".length
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enum Enum {
A
}
let a = Enum.A;
let nameOfA = Enum[Enum.A]; // "A"

4598 P
var Enum;
(function ( ) {
Enum[Enum["A"] = 8] = "A";
})(Enum || (Enum = {}));

var a = Enum.A;
var nameOfA = Enum[Enum.Al; // "A"

AR ARIS R, MO R G R — N 5, BRI BL C name -> value ) Al ( value ->

name ) o G| FMZS RS 2 A B — B VT A 3 B KEAN 2 NG B R ZEUE DL T X 2 1R i 1 9 H
IEFRRIfRR T SR BHME TR SR EN L™ . U7 MIAMESERS, T A i R AR i ()42 5|
H, ATUME RN WS R enum KREETFHIEN const BIHFT.

const enum Enum {
A=1,
B =A*

HBOME A REAE T H B RA FOF BN R T M IR E A TR I BE BB . # B i
SALEAS T B T A R EER . X PR W O AN T BE A TH AR

const enum Directions {

Up,

Down,

Left,

Right
}

let directions = [Directions.Up, Directions.Down, Directions.Left, Directions.Right]

AR ARG Y

var directions [e /* Up */, /* Down */, /* Left */, /* Right */];
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declare enum Enum {
A=1,
B,
C
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let x = 3;
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let x = [0, 1, 1;

T HEWT x BUSRAL, RAVLAEEIA TR, X EAPMILERE:  number Al null o IS
FSRRSIE S B AR ORIERTY,  JFaa Al A e S8 R (1 38 2
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let zoo = [new Rhino(), new Elephant(), new Snake()];

XH, A ibzoo i HERT /Y Animal[] KA, (HRXDHHEEAXGIE animal KAL), KILAHE
HEWT X AEER . T HEIE, ARk AR REAE A A B AT 75 ZE WA A 45 H R

let zoo: Animal[] = [new Rhino(), new Elephant(), new Snake()];
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TypeScript2 S R 16 th ] EFLIEA S B 77 A1 EAT o« X B 4% bR SO # B R SORR R AEAER
RIS 5 P A A EAR R . Eidn

.onmousedown = function( ) A{
.log(mouseEvent.buton); //<- Error

}s

XA T 215 3] — N RIEHR, TypeScriptZ G & #3448 H window.onmousedown BREHI SRS AE T A4
BB EERSET, B, FAEHERT I mouseEvent ZEMRA 7. WREHEFEARARAE LT
KRNI E, mouseEvent ZEHIRMFHFZIEEN any , EFEHASHRE T .

AR B SCRIRGE A TR AUE R, B OO B . S RIS

.onmousedown = function( ) {

.log(mouseEvent.buton); //<- Now, no error is given

1
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function createzoo(): Animal[] {

return [new Rhino(), new Elephant(), new Snake()];

}

XA B, AR E4MFE%LE:  Animal , Rhino , Elephant Al Snake . 34
SR, Animal ZXHEHCN A S .
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interface Named {

name: 8

}

class Person {

name: g

}

let p: Named;
// OK, because of structural typing

p = new Person();

R T2 EARIES, tkinCheiJavart, XEARIG&HRES, B APersonZ&E A I A i B H 5 B
T Named#Z11.

TypeScriptft) & 4 V128 2 AR s JavaScriptCad i S 5k ik iH (). R vJavaScript 572 i fs
B AR 5, 9 s A A A R, B DAME 2528 8 R Gk iR X Se SR R L Ad 44 R AL &
G I .

TR S v R T
TypeScriptifI 3l &Y o VM EAE R PRI BT IIA I B LB ME . 59— RS LU LR, B

AR AT EE" K. TypeScript RVFIX AT SEAT AR A AR 2 AF a5 i . IR R, JiTe
FEREAT A I 2 A AR SR A DA A M ) — T

IR

TypeScriptE LR KRG FEAINE, R x BHfF y , A y 2VEFE x HEMEMN.
i



interface Named {
name: 5

}

let x: Named;
// y's inferred type is { name: string; location: string; }
let y = { name: 'Alice', location: 'Seattle’ };

X =y;
XHERAE y AEEWRES x » WEFESEE x PENENE, GEERAE y PRI N E.
XA T,y WA E LTS name I string XML HA . vy e, BUILIREER.

o 25 R 02 B FH A [ B 00 -

function greet( ) A{
alert('Hello, ' + n.name);

}
greet(y); // OK

ERE, y AMNESMYI location EYE, HIXASTI KR HAHEBREME GXHEZ Named ) IRLR
SRR

XA R R I VAREAT Y, A E R ST

EE AT A bR 2R

FART AR, 78 LCEUR AR SR G AL IR I A5 8 LU A 2 B, T L G A ) T P A R B2 e 8
1o FHEENIAPID T KRBT, MRS HIIRKEA AFE:

let x = (a: ) => 0;

let y = (b: , S ) => 0;
y = x; // 0K

X =YyY; // Error

EHE x 2GRRES vy » HABENNSEIIER. x KBNS ELAEEAE y BRIV
ZH. ERENESHNATHRASELE, REEIRE. ZXH, x NENSEHE y hafhek
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let items = [1, 2, 3];

items.forEach((item, index, array) => .log(item));

items.forEach((item) => .log(item));

N HERE B QT A BR ME SR, G AU IR [BHME SRS [F] Y pR 4

let x = () => ({name: 'Alice'});

let y = () => ({name: 'Alice', location: 'Seattle'});
X =Y;

y = X;

MY 22 Gt 5] 5 R B3R [AME 2R 200 H s bR 0K [RIM{E R ) 7287

BRI A0 2 O ) B AR

AR BSHCRAN, AT B S B RE A 45 H AR R A SO ORI A4 REIRME 2. IXR2A
FEMT, BONTHAE AR N T — N BAT SRS RS D RR L, (EA 1A 3 N 1D B i A i A0
BT ARMAREHPRBEE . Kbr b, XRDSRAR, IF HAEW SKHUR £ JavaScript )
WA Flhn:

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) => void) {
/¥ ... %/

// Unsound, but useful and common
listenEvent(EventType.Mouse, (e: MouseEvent) => console.log(e.x + ',' + e.y));

// Undesirable alternatives in presence of soundness

listenEvent(EventType.Mouse, (e: Event) => console.log((<MouseEvent>e).x + ',"' + (<Mouse
listenEvent(EventType.Mouse, <(e: Event) => void>((e: MouseEvent) => console.log(e.x + '

// Still disallowed (clear error). Type safety enforced for wholly incompatible types

listenEvent(EventType.Mouse, (e: number) => console.log(e));
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function invokelLater(args: any[], callback: (...args: any[]) => void) {
/* ... Invoke callback with 'args' ... */

}

// Unsound - invokelLater "might" provide any number of arguments
invokelLater([1, 2], (x, y) => console.log(x + ', ' + y));

// Confusing (x and y are actually required) and undiscoverable
invokelLater([1, 2], (x?, y?) => console.log(x + ', " +Vy));

PRI A B %X
XEFH TR, RS TR F e S ARSI . R T F b T
E A7 5 ST 8 e 5

MR SR KA, HE R MRS . AFMEE R Z MR A AR .t

enum Status { Ready, Waiting };
enum Color { Red, Blue, Green };

let status = Status.Ready;
status = Color.Green; //error

R
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class Animal {
feet: ;

constructor(name: string, numFeet: number) { }

class Size {
feet: ;
constructor(numFeet: number) { }

let a:
let s:

Animal;

Size;

Q
|

= s; //OK
/ /0K

s = a;
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interface Empty<T> {

}

let x: Empty< >

let y: Empty< >;

X =Yy; // okay, y matches structure of x
ARG

=, BI—AEA, BUREE R I AR/ T

interface NotEmpty<T> {

M {5 FH LA SR — i 2 RS e,

x Fy RMAEN, BFOVEATRER R S IR A A F . XA T 2

data: T;
}
let x: NotEmpty< >
let y: NotEmpty< >;
X =Yy; // error, X and y are not compatible

FEIX L, 2 RRALEAE N Aty B A — Mz YR A



T ERAREZ AP Z MBS, FHCTHZRESECAR any L RJE S RBEREATILEL Bl
& e — Ml

ke t,
let identity = function<T>( ): T {
7/ oco
}
let reverse = function<U>( ): U {
/] ooc
}

identity = reverse; // Okay because (x: any)=>any matches (y: any)=>any

= 2R
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https://github.com/Microsoft/TypeScript/blob/master/doc/spec.md

. S

ZE X KA (Intersection Types)

EX R RE LA LGN — A KRR DA 1 2 b 2R B 0 2 — ik oy —Fp e,
RS TR AR, #W1, Person & Serializable & Loggable [FIH
#& Person fll Serializable Fll Loggable . i & WiX NMRBIIRT RIFN A 1 X =Fh R R I o

BATRZ RN (mixing) 5 & AT A Ji R TH] 7] 6 GO [ 1 77 7 B2 SCRABE . (FE
JavaScript LR A X B AR ) D R W] A1 2 RN ) — A ] B 1

function extend<T, U>( ): T & U {
let result = <T & U>{};
for (let id in first) {
(< >result)[id] = (< >first)[id];
}
for (let id in second) {
if (!result.hasOwnProperty(id)) {
(< >result)[id] = (< >second)[id];
}
}

return result;

}

class Person {
constructor(public name: string) { }
}
interface Loggable {
log(): H
}
class ConsolelLogger implements Loggable {
log() {
1) ooc
}
}

var jim = extend(new Person("Jim"), new ConsolelLogger());
var n = jim.name;

jim.log();

BRa R
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/**
* Takes a string and adds "padding" to the left.
* If 'padding' is a string, then 'padding' is appended to the left side.
* If 'padding' is a number, then that number of spaces is added to the left side.
*/
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"

padLeft fA{E—/NA@, padding SEIRBIEEH T any o XEUZUIRATAT DAL N —NEEA
& number AR string RAMSEL, (HZ&TypeScriptiI A4 .

let indentedString = padlLeft("Hello world", true); // ZmiEMrBoEs, @17

FEAEGER AN R 5 B, BA TR RE AR I RS G GAT 2 R RSR A o S A il S AR A 3 Vs b
(K], EFENABAAE TEER.  padleft FURRAIIIFAL L — R SRVFRAENRIGRA . IXHHA
TS AR BT A T (. R TR A8 A A IR B as, AR 7 SO A& T

B any , AT DUE A RO padding IS 4L

/**
* Takes a string and adds "padding" to the left.
* If 'padding' is a string, then 'padding' is appended to the left side.
* If 'padding' is a number, then that number of spaces is added to the left side.
*/
function padLeft(value: string, padding: string | number) {
/] oo

let indentedString = padLeft("Hello world", true); // errors during compilation

PRARBFIR—MERT LR UM R —. FRATHSZE C | D 2F%A2EEL, FrLL number | string
| boolean FK/R—AMEF LI/& number , string , B¢ boolean -

R —AMERBRE R, FATA BV R IR & R I P A R B A



interface Bird {

fly();
layEggs();
}

interface Fish {
swim();
layEggs();

}

function getSmallPet(): Fish | Bird {
1/ oo
}

let pet = getSmallPet();
pet.layEggs(); // okay
pet.swim(); // errors

XA R AT R M, (HRRESM I T o WR—AMEMEEE A | B, IRATREGEHE
PReEE T A M FIEMER. EAMFE, Bird BH— fly M. ATARESE—
A~ Bird | Fish RMPBEREEH fly Hik. MRBRMEIZITHE Fish KA, AR

H pet.fly() #HE T .

RELRIY 5 X 7y T

BRERMAEFE SRR, THREKEA AR, HEAEHARE 2 GED] Fish 2
E4ff? JavaScript L H FHIRIX 02N AT REE R T2 A EN TR S R AREIM, RN
I 5% 5 SR AU i A SR A A A 5

let pet = getSmallPet();
/7 ARG R AR S

if (pet.swim) {
pet.swim();

}

else if (pet.fly) {
pet.fly();

}

N T AR BACRS T A, BATEA SR =



let pet = getSmallPet();

if ((<Fish>pet).swim) {
(<Fish>pet).swim();

}

else {
(<Bird>pet).fly();

}

FIP B E SCHIZR AL AR
AT BLE R BRI T USRI S . IR R AT U, MRS R IR 2 B
% pet MR T .

TypeScript L RAL R AL E ROy TS, RARY R — LRIk, ENSEEiT s LI
PRAEFEAE R AR . 5 D RRORY, SRR B e e, B RR R —
RAWr 5 -

function isFish( ): pet is Fish {

return (<Fish>pet).swim !== 8

TEXAMF B, pet is Fish HUERMWIF. — W5 & parameterName is Type IXFIJE
., parameterName WIUERHE T YATREEL B— NS H L.

BFUEH — i isFish B, TypeScript2 A8 & 4im NI BAKISEA, HELX AR HAF &
) SR SR 2 21

// ‘swim' Al 'Fly' AR R T

if (isFish(pet)) {
pet.swim();

}

else {
pet.fly();

}

TERTypeScriptMUAIETE if 73 H pet /& Fish KM, BIKIERE else HHHE, —EA
& Fish M, —EE Bird KA,

typeof KR

PAEBANELS SR E B BEAMABE RIS padLeft A%, FRATAT MG X AR A B0 = ok

CF



function isNumber( ): x is number {

return typeof x === "number";
}
function isString( ): x is string {
return typeof x === "string";
}
function padLeft( ) o
if (isNumber(padding)) {
return (padding + 1).join(" ") + value;
}
if (isString(padding)) {
return padding + value;
}
throw new (" Expected or , got '${padding}'.’);
}

SRT, WAL RE L — A ERECRFIB R AR SR R aa R, XK 7. e, MAERNMAL
¥ typeof x === "number" FMZRK— K%L, K NTypeScriptn] LUK EIHBIN— NIRRT, k2
YA TR A E A A A 2R T

function padLeft( ) Ao
if (typeof padding === "number") {
return (padding + 1).join(" ") + value;
}
if (typeof padding === "string") {
return padding + value;
}
throw new (" Expected or , got '${padding}'.’);
}
Xk typeof KR RGP A BRI . typeof v === "typename" P typeof v ==

"typename" , "typename" ZJii& “"number" , “string" , “boolean" B{ "symbol" . {Hj&

TypeScript}f A BHIER S HEFFT R HEL 15 AR ICIRERIE AR B AR R

instanceof KA (R4
WRIRE L BIE T typeof BAEUEY I HxtJavaScript L) instanceof FRVEFFARMIE, RATRECL
R T X EP N

instanceof FAULRAEHIT FiE P ACRAN R I — A7 50, botn, FRAME S — P Z AT w47 R 7
115



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(" ");

// ZKANSpaceRepeatingPadder | StringPadder
let padder: Padder = getRandomPadder();

if (padder instanceof SpaceRepeatingPadder) {
padder; // EM4{L~N'SpaceRepeatingPadder’

}
if (padder instanceof StringPadder) {

padder; // MY K" StringPadder’

instanceof M4 MIERE— MG K%L, TypeScripti 4tk :

1. BRI EL) prototype JEYEMISERY, WUIREREHAN any K
2. WG4 iR B R IR

AT o
ST RS

R G ate—DRBRNH L7 RARAANAEDIRE, (HRAT DR TR, Beai,
TR DR EAR TR B P SRR AL.



type Name = 3
type NameResolver = () => ;
type NameOrResolver = Name | NameResolver;
function getName( ): Name {
if (typeof n === 'string') {
return n;

}
else {

return n();

BB AR - BRI TN 7RG AR, 45 IR SRR i 4% 38 % et
S AT LMEON ST B — R A

IO —FF, RAGNZ W] LUZZ R - JATRT BLAS ISR S B0 HAE R 4 5 B A A

type Container<T> = { value: T };

AT W] DUAE A SRR A Aok A SR M L ST B

type Tree<T> = {
value: T;
left: Tree<T>;
right: Tree<T>;

SR, R4 ANRE S Y IAE 75 44 15 A A4 )
type LinkedList<T> = T & { next: LinkedList<T> };

interface Person {

name: 8

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;

SR, SR A ANRE AL P B4 I AR e

type Yikes = <Yikes>; // error

B vs. KA 44



BIATTREIR, KA 44T MRS — 8 SR, U0 — Lozl .

H—, HEO6IET —NHET, TUER AR . BN L A0 E 47—, iR
E BIASMRMNA . £ TFHAREARIEE, EgRIFEISHIERIREETT interfaced b, ERTEIRE
K2 Interface , HEIEFE aliased LI, E/RAIEHZENRFEmMEIT.

type Alias = { num: }
interface Interface {
num: 5
}
declare function aliased( ): Alias;
declare function interfaced( ): Interface;

AH—ANEBEX B AAREY extends Fl implements (HCOHA
fit extends Fll implements HBEFRAL) o F AP GNAZ0 T4 B, (HEn Tz e
B, RBOZS E R B ORB R4 .

ST, AR SRR A LT B0 PR A S B TE A, I 2
ESTTE

TR ER T SR Y

2o Sl

AT R RV UR R E AT L AU B . AESERRN I, AT BRI R R AT DL S A 2R
M, KRR RS G A ARG R o I 4 G A AR SR, (Rn] USSR A SRR (1 7 1 o

type Easing = "ease-in" | "ease-out" | "ease-in-out";
class UIElement {
animate(dx: , dy: , easing: Easing) {
if (easing === "ease-in") {
1/l coc
}
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(9, 9, "ease-in");

button.animate(®, ©, "uneasy"); // error: "uneasy" is not allowed here

PR BE=FPSEVF I A b B — ROV S Bt id, AL e BN & AR


https://en.wikipedia.org/wiki/Open/closed_principle

Argument of type '"uneasy"' is not assignable to parameter of type '"ease-in" "ease-ou

i >
T B R T DA T X 5 6

function createElement(tagName: "img"): HTMLImageElement;
function createElement(tagName: "input"): HTMLInputElement;
// ... more overloads ...

function createElement(tagName: string): Element {

// ... code goes here ...

A ¥R EE4S (Discriminated Unions)

RO LA IR F SR, BEA A, R IR 5 ok G — AN ] BRI A 1 e A
X, EWREEREE S BAREE G RA . a R AR BRI RE . —iES & A st AR
HERECS; 1 TypeScriptll) 3+ 24 fJavaScriptii . & HF4NER:

1. BAT U A R T R M — AT IR
2. —PRAGBEE TR E—IKE
3. MR BRI

interface Square {
kind: "square";
size: ;

}

interface Rectangle {
kind: "rectangle";
width: 3
height: 8

}

interface Circle {
kind: "circle";

radius: ;

HARATEH TR ERAERED . BNMEOHAE kind BHEEAARKFAHEZIELE.  kind |8
PERRMSOT HER R L BbR2E . e R PRS2 T8RO . R, HATSME D R A AR 0.
N HEEAHTEATE A B -

type Shape = Square | Rectangle | Circle;

BUAESRAT M Y T R B 75



function area( ) A{
switch (s.kind) {
case "square": return s.size * s.size;
case "rectangle": return s.height * s.width;

case "circle": return .PI * s.radius **

e REERG

MBEE RS TE THRRECA AR, RATAELE i nT LLE A FRA T, b, S EATRm
7 Triangle #| shape , FAIFEINEFEEEH 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 **

}

// should error here - we didn't handle case "triangle"

BT AT PASEIH . BB A --strictNullchecks - H¥8E — iR [A{E 2T,

function area( ): number { // error: returns number | undefined
switch (s.kind) {
case "square": return s.size * s.size;
case "rectangle": return s.height * s.width;
case "circle": return .PI * s.radius ** 2;

KA switch WHBEMTE RN, FrbiTypeScriptil NiX AN %A B % 2R A undefined » WIRAREH
@ﬂ%%?ﬁ@ﬁ%ﬂ%nm%r,%ZW%%@Q4%ﬁ,ﬁﬁi%iﬁ@ﬁ%%@ﬁnm%rl
undefined . FRIM, XFHTVEAAELWb 2 4 H --strictNullchecks X [HACHS SZREANGT .

B MITEM never KA, iR ERIT EBIER A



function assertNever( ): never {

throw new ("Unexpected object: " + x);
}
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 missing cases
}
}

XH, assertNever i s /&5 N never KRR NERLE M REREOER PR, i /REL
T HAcase, M4 s KBEAE-MNEERZRM, RERESERH AR, X7 BERE LC—AF0
AT RREL

Z 5K this A

ZAH) this RUFRKEI MG R ON R . XA -bounded 2 &1k, EREIRE 5
RIVETHE DMk, . ARSNGB, ERMRIEZEERE this KA.

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();

BTSRRI T this B, RATUMAKE, BriRaT LERME M Z A%, A% EEUEM KIS



class ScientificCalculator extends BasicCalculator {
public constructor(value = 0) {

super(value);

}

public sin() {
this.value = .sin(this.value);
return this;

// ... other operations go here

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

WRFE this KM, scientificCalculator FEABEWTEAE /K BasicCalculator IR ILfRKFHE
FHEDTIVE.  multiply #B42iR[A] BasicCalculator , EJFEA sin Hik. 2RI, {#/H this £
B, multiply £iR[A] this , fEIXH/E ScientificCalculator .



I

HECMAScript 2015/#2, symbol HA T —MB I EAEZRA, 4 number F1 string —FF.

stl%@%ﬁ%@ﬁSlemﬁ@ﬁ@@%o

let syml Symbol();

let sym2 = Symbol("key"); // HIIEMTFIFHkey

Symbols i AN i] 28 HE— .

let sym2 = Symbol("key");

let sym3 = Symbol("key");

sym2 === sym3; // false, symbolsjEHME—[]

B FF R —FE, symbolst i LU SO G 1 o o
let sym = Symbol();
let obj = {
[sym]: "value"

¥

.log(obj[sym]); // "value"

Symbols s 1] L5 55 Hi 1) Jg 4 44 75 B AR 45 G R 75 WG G i) J@ AN S R 17
const getClassNameSymbol = Symbol();
class C {

[getClassNameSymbol](){

return "C";

let ¢ = new C();
let className = c[getClassNameSymbol](); // "C"

A% T FE 40 1) Symbols

7 H P e LHIsymbols, B —E B 28 A AT AT Bsymbols. N & symbols Sk F R 15 5 W EB K
171,



DL Nixesymbolsff) 51 2 :
Symbol.hasInstance

Jilk, 28 instanceof IBHEAFHH . MG AN R R — A% G 75 2 HSEH.
Symbol.isConcatSpreadable

iR, RRUE—MXR ERA Array.prototype.concat f, XX GIEL TR B AR,
Symbol.iterator

T3k, B for-of BRI . R[N RECINIEALS .
Symbol.match

ik, W String.prototype.match W . IENEZRIE X RICE 7/ & .

Symbol.replace

Jii%, M string.prototype.replace W], IEMIFRIEFAME: #7475 f P UL ECH) 755

Symbol.search

Jil%, ¥ string.prototype.search M. 1EMIZEIAZIR A1 UUECH 7 £E A7 5 IR 5l
Symbol.species

BREUE, N—ME RS FROEIRAEXT 4
Symbol.split

Jik, ¥ string.prototype.split . ENREAKRH > HEIFH/H .
Symbol.toPrimitive

JiiEs B ToPrimitive HIRIRIEIHH . FEX REEHIGHI N B SR AR 1E «

Symbol.toStringTag

FE, N E 71 object.prototype.toString WA . IR [BIG)E N S BRI 5T A



Symbol.unscopables

R, EHCHAEREMESE with FERBSRHERE .



AIEARE

B—ADXGEI T symbol.iterator JEYERS, WATUNEREITERR . —HNERIER
Ul Array , Map , Set , String , Int32Array , Uint32Array E#CZELH T &% H
[’] symbol.iterator . X% LM Symbol.iterator PRZELf 7R [AIHLEARIIME.

for..of i&H]

for..of SXEPIA[IEAHIXT SR, X% L/ symbol.iterator Jyvk. FIHZ&7EE EA#
H for..of MIT& 41T

let someArray = [1, "string", 13

for (let entry of someArray) {
.log(entry); // 1, "string", false
}

for..of VS. for..in %/FU

for..of 1 for..in HA[IER—HF; HEH TERIVEEAE, for..in EARHIZIT R
MFIZZ, 1M for..of WIIEACKT G IIHENT B HI1H -

NI T R T 18] X

let list

[4, 5, 6];

for (let i in list) {
.log(i); // "e", "1™, "2",
}

for (let i of 1list) {
.log(i); // "4", "5", "6"
}

A—NXAE for..in TTDERIEATX S M TEEN GBI —F 5. (B2 for..of XE
TR RIE. NEMSR Map Fl set OS2I T Symbol.iterator V5, 1EFRATAT AT e AR
FHE



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"
}

AR A %
H#x A~ ES5 1 ES3

MR H AR NESSERESS, kAR K RVFTE Array R LA . EIEEEE LM for..of EHE
R — MR, MEXSAERAHME O LI T symbol . iterator JEM.

miFas = M — N EIR) for TEIMECN for..of &S, L.

let numbers = [1, 2, 3];

for (let num of numbers) {

.log(num);
}
A AR Ay«
var numbers = [1, 2, 3];
for (var _i = ©0; _i < numbers.length; _i++) {

var num = numbers[_i];

.log(num);

H ¥r & ECMAScript 2015 5{ 5 5

2 H br 5k AECMASCipt 201551 580, % 8% S E UL 51 3 for. .of A EIAARASSKILTT 5.



e T ARIEM) — AU 5SS TR — 5, TypeScript 1.5 B RiEL O R T4k, “NHBK
PO BLAERR A 42 S 18], “ANERAR R IR ) R AR R, X2 T 5 ECMASCript 2015 LR
ERFE—3 (WEZ B module x { AHYTIEMHEIENISTE namespace X { ).

T4

MECMASCcript 2015774, JavaScripts| A\ 7 BHAI#ES . TypeScriptth iy X M.

REHAE I & P/E AT, MARERRERERE; KBRS E— MR E, R
EEGEER AN AT LT, BRAERBEHE R export 2 AZ—F e, A, S HE
EARRS A E, KRB, 2, BOSRRE, RAGESNEN], ATUMER inport 22—,

REEUR B AR AR 2 T8] 1 ¢ 22 02 8 e 78 S22 A Fimports fllexports 3 37117

B A HOINEA8 2 SN E B, TEBATHE, BNk 25 M 1E PR IE AT M BE AR RS A 25 A5 4R
HPAT XA T Ka. KB JavaScriptib b i 28 & A% % T Node.jsf) Common JSF AR
% TWeb H fiRequire. js.

TypeScript 5ECMAScript 2015—#, AR A& TS import B export MISCAFHIH 2 B — LT

i
T

R CEbanAR &, R, 2K, RAGIA e ) ARREMSEITIR N export KRBT R T H.
Validation.ts

export interface StringValidator {
isAcceptable(s: ): H
}

ZipCode Validator.ts

export const numberRegexp = /~[0-9]+%/;

export class ZipCodeValidator implements StringValidator {

isAcceptable(s: ) {
return s.length === && numberRegexp.test(s);
}
}
EL F
ﬁj‘{jj'LEI{iJ

S HIEARMER], RO EATR RER 20 3 M Hean 4, Fr AR 7] DUZAR S »


http://www.ecma-international.org/ecma-262/6.0/
https://en.wikipedia.org/wiki/CommonJS
http://requirejs.org/

class ZipCodeValidator implements StringValidator {
isAcceptable(s: ) {
return s.length === && numberRegexp.test(s);

}
export { ZipCodeValidator };

export { ZipCodeValidator as mainValidator };

HH 5

BIaHw 2Ly RS, JF RS HBMEREESNE. BT HIIREIA S/ LTI A
AP B E L ANFT R AR &

ParselntBasedZipCode Validator.ts

export class ParseIntBasedZipCodeValidator {

isAcceptable(s: ) {
return s.length === 5 && (s).toString() === s;
¥
}
[/ TR UE S EA Ty 4

export {ZipCodeValidator as RegExpBasedZipCodeValidator} from "./ZipCodeValidator";

B — R DV E 2 AR, JFHEMA TR BN ARG E - EEEEE: export * from

"module" o

AllValidators.ts

export * from "./StringValidator"; // exports interface StringValidator
export * from "./LettersOnlyValidator"; // exports class LettersOnlyValidator
export * from "./ZipCodeValidator"; // exports class ZipCodeValidator

FA

BRI ENRIES SFH PR R TRMER LT import BAZ — kS A BB SHAZE.

TN BB A FIZEA T H N E

import { ZipCodeValidator } from "./ZipCodeValidator";

let myvValidator = new ZipCodeValidator();

AR AN A E A4



import { ZipCodeValidator as ZCV } from "./ZipCodeValidator";
let myValidator = new ZCV();

RN T AR AR, JFEE e R RN T A

import * as validator from "./ZipCodeValidator";
let myValidator = new validator.zZipCodeValidator();

AR SR

REAHEREX A, — RS E e RIS IO e B ] . XS T B AT R T 1Y) 3 H B
PR AT E R T TR 755K AR

import "./my-module.js";

NN

FAEYAR T LI —A default T EBROAFHAEA default ST hrid: IFH —MEHRRESR
— default T, TEMH MR FATERKEFAN default Tl

default FHHEA. W, HRIQueryIXFERIZRERTBEA —MBOATH jouery B ¢, JFHIA
B MR T jouery B0 ¢ FH1JQuery.

JQuery.d.ts

declare let $: JQuery;
export default $;

App.ts

import $ from "JQuery";

$("button.continue").html( "Next Step..." );

bR B B T A B AR IC BRI T o ARIC I BRIA T A SRA BR A 44 7 W] DL IS )

ZipCode Validator.ts



export default class ZipCodeValidator {
static numberRegexp = /"~[0-9]+%/;

isAcceptable(s: ) {
return s.length === && ZipCodeValidator.numberRegexp.test(s);
}
}
Test.ts

import validator from "./ZipCodeValidator";

let myValidator = new validator();

%
StaticZipCode Validator.ts

const numberRegexp = /~[0-9]+%/;

export default function ( ) {
return s.length === 5 && numberRegexp.test(s);
}
Test.ts

import validate from "./StaticZipCodeValidator";
let strings = ["Hello", "98052", "101"];

// Use function validate

strings.forEach(s => {

.log(""${s}" ${validate(s) ? " matches"
1)

default SHHEALLZE—AME

OneTwoThree.ts

export default "123";

Log.ts

import num from "./OneTwoThree";

.log(num); // "123"

does not match"}");



export = Ml import = require()

CommonJSHIAMD#A — exports X RS, EEE 7 MERIITA FHNE.

EATHE SR exports BN —ANHEHE TR BINS HEIT XA ThEE: AM, EA1EFFAH
7. TypeScriptBit S #F export = %S Fr% 4 FICommonJSFIAMDY T AR LA o

export = IEVEE X — MRS HMN R, ErfPLEZ, O, massh, REEiMEs.
HESFAN—MEHT export = HIBIHRES, 41 HTypeScripthE (¥ IREE G import let =

require("module") o

ZipCode Validator.ts

let numberRegexp = /~[0-9]+%/;
class ZipCodeValidator {
isAcceptable(s: ) {
return s.length === && 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" : "does not match" }°

s

A B ERAC Y

HRAE 9 VIS 45 7€ UK HARSHL, SR as & AE UM N 1) ffENode.js (CommonJS), Require.js (AMD),
isomorphic (UVD), SystemJSE{ECMAScript 2015 native modules (ES6)EN#: £ G4 FH 1I4CHS
ME TR RS define , require Fl register HIEL X, 1S HAHNAHINE 2 B SCHY .

AT TSNS R B R AL TR B A B O B AR RN a8 g AR Y

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 / RequireJS SimpleModule.js

define(["require", "exports", "./mod"], function ( ) o
exports.t = mod_1.something + 1;
})s
CommondJS / Node SimpleModule.js
let mod_1 = ("./mod");
exports.t = mod_1.something + 1;
UMD SimpleModule.js
(function ( ) {
if (typeof === "object" && typeof .exports === "object") {
let v = factory( , exports); if (v l== ) .exports
}
else if (typeof define === "function" && define.amd) {
define(["require", "exports", "./mod"], factory);
}
}) (function ( ) Ao
let mod_1 = ("./mod");
exports.t = mod_1.something + 1;
1
System SimpleModule.js
System.register(["./mod"], function( ) {
let mod_1;
let t;
return {
setters:[
function ( ) Ao
mod_1 = mod_1_1;
e

execute: function() {

exports_1("t", t = mod_1.something + 1);

1

Native ECMAScript 2015 modules SimpleModule.js

Vs



import { something } from "./mod";
export let t = something + 1;

Aot b
BEN
THEBRATREHE — N HiE e IE2s L, MR RE - NS H.

NT e, RATLTFEAERAT LiEE — M E R, X T Node.js>Kili, f#f --module commonjs ;
X T'Require.jsk i, i --module amd . LLfM:

tsc --module commonjs Test.ts

GETCUE, B RN s SOfF. IFHLAER] T referencebnds, dniFEdt AR
i import TEFUZH AR R SCAT -

Validation.ts

export interface StringValidator {

isAcceptable(s: B 5

LettersOnlyValidator.ts
import { StringValidator } from "./Validation";
const lettersRegexp = /"[A-Za-z]+%$/;
export class LettersOnlyValidator implements StringValidator {

isAcceptable(s: ) {
return lettersRegexp.test(s);

ZipCode Validator.ts
import { StringValidator } from "./Validation";
const numberRegexp = /~[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", "98052", "101"];

// Validators to use

let validators: { [s: ]1: StringVvalidator; } = {};
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) ? "matches" : "does

}
b

AJ % R N R e S R E g 5

A, AR FARFER M A T A ISR M. fETypeScriptH, (&1 1 #77 SR SEIE ML ER)
T AINE I, BATAT DL E S AU E AR o BT BLORIESR A e 4

Y VAR 22 R0 15 B ML 2 78 AR ) JavaSceripth B o A SR — AMSEERFR IR AF R LR S B AR 4y
i, I HEERAERIEAPEAN, MASENR require IXAMEBKIACIS. A WgH3EAT 21 51
FIRPERESRTH AR 2 ), IR RISt T L Rt in i e iy g

XA %02 import id = require(”...") iEAJFTLALEFRATU MIBEH G H A28 AL, RN ER 2%
2WEASAH GBI require D, HUE T if RAISEEIF. ERHH T HIEI HMAL, B
WEERHER N . N TR TR, —EEEE import & IARIRSE HAEME F R KA {8
CRBETE S84 i JavaScript L 5 )«

N TR A, BATATCMER] typeof KT . typeof KT, fERIRIAMIHT(EH]
I, SR DRAE, XEPRRERREA,

~: Node.js HL it 3l 25 B B in 2%,



declare function require( ): any;
import { ZipCodeValidator as Zip } from "./ZipCodeValidator";

if (needzipValidation) {

let ZipCodeValidator: typeof Zip = ("./ZipCodeValidator");
let validator = new ZipCodeValidator();
if (validator.isAcceptable("...")) { /* ... */ }

R require.js B B AR B N #;
declare function require(moduleNames: string[], onLoad: (...args: any[]) => void): void;
import * as Zip from "./ZipCodeValidator";
if (needZipValidation) {
require(["./ZipCodeValidator"], (ZipCodeValidator: typeof Zip) => {

let validator = new ZipCodeValidator.ZipCodeValidator();
if (validator.isAcceptable("...")) { /* ... */ }

1

il System.js B 1 2l 7 15 LN £k
declare const System: g
import { ZipCodeValidator as Zip } from "./ZipCodeValidator";
if (needzipValidation) {
System.import("./ZipCodeValidator").then((ZipCodeValidator: typeof zZip) => {
var x = new ZipCodeValidator();

if (x.isAcceptable("...")) { /* ... */ }
})s

i F H'& 1y JavaScript/E

TR AF TypeScriptdi 5 IS ISR, AT 275 WIS i 2 2= AP,

AT E B BB E AR NI I BARSZ . S SRR d.ts SOHFELE U, IR REAR
CIC++, RATLMEEAIZEM h 30, 1EIRATE — L8461 1

A B



7ENode.js B R /3 TAE @I ndk — ek 2 AMEHSE IR . AT LA TR export 75 B R N
AMEIRABE LA d.ts SO, (HRFELSE—NKM d.ts R ROERSHE—AFMB
A A 5, ERX A module KBTI HICL FH G SHEEK, H{EZE import .
Bl

node.d.ts (simplified excerpt)

declare module "url" {
export interface Url {

protocol?: 3
hostname?: 5
pathname?: H
}
export function parse( ): Url;

declare module "path" {

export function normalize( ): string;
export function join( ): string;
export let sep: g
}
< >

WMAEFRAIATLL /// <reference> node.d.ts JFHAFH import url = require("url®); MN#KFLL,

/// <reference path="node.d.ts"/>
import * as URL from "url";
let myUrl = URL.parse("http://www.typescriptlang.org");

A AR Bk 5
1B S0 A 8 P — T 2 AT 1 B 55 70, SR 75 50 5 0 28 A s 5 b 7
.

declarations.d.ts

declare module "hot-new-module";

fi SAEH L A 3 SRR any o

import x, {y} from "hot-new-module";

x(y);

A L 1 3 i A+



LR HUINER S8 1 SystemdS FIAMDSZ R 5 A\ dkJavaScript N 25 . BTl & — AN TS s B 4k %
TNRER N E VR . R BB AL AT AT DA SR R R IX Le

declare module "*!text" {
const content: B
export default content;

}

// Some do it the other way around.
declare module "json!*" {

const value: g

export default value;

%E%ﬁuﬁ@AEm"“mm"ﬁ"ﬁmﬂ"%WgTo

import fileContent from "./xyz.txt!text";
import data from "json!http://example.com/data.json";
.log(data, fileContent);

UMD B

A7 SRR P BT B 2 MR BUIN AT, B AR EEE (E2RAZED . EfIBUMD
oilsomorphictiboyAFK . IXeepEn] LUl S A s /R ERE VR .

math-lib.d.ts

export const isPrime(x: ): ;
export as namespace mathLib;

Z g, IXANPEAT AR AR B ARG -

import { isPrime } from "math-1ib";
isPrime(2);
mathLib.isPrime(2); // ERROR: can't use the global definition from inside a module

BT EE e REREREAEH, ERARAERNMIAR. (ARG DA AT S
(AR

mathLib.isPrime(2);

O B R 4 A 7 T

SR BEAE T =


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

FP % S oy A AR R AR . IRE R IR 2 23S XELIAL B, PR e 4025 1 — T iy 20
GRS o

MRG0 22 (Bt e — M IR E R0 7. BAR 2 S RA R EA ENRAL, £
PR BRI EATTR MBI N T — = 206 HP R ARAE A I B & 2 R 1

S RAFRS TR FREA R - XA RGN TR E . BRAFE RS (R B T A
R, B E 2 R B N k.

MHRN S HEA class B function , {# ] export default

AR TETE LS BBk PR, — AN BRAR S R EIX AR . WA
RANT FHEFEHINE, BARNZHEEMH AN TH . XS AEH 5 AR AR 15 L &
., Hetn.

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();
-log(£());

Xt FH P ORI e BARK o A ATTRT DABE R A 42 S AEBRISER RGNS « ) FHFHAREZ RN (O K
FREHTN R o

IMRESHZ NS, WEABHETZE RS T
MyThings.ts

export class SomeType { /* ... */ }

export function someFunc() { /* ... */ }

MBI, =TI



W3 51 HY 2 N 42

Consumer.ts

import { SomeType, SomeFunc } from "./MyThings";
let x = new SomeType();
let y = someFunc();

et 1 i 44 20 [R) S AR T2 R 22 3 KB A 8 I e
MyLargeModule.ts

export class Dog { ... }
export class Cat { ... }
export class Tree { ... }

export class Flower { ... }

Consumer.ts

import * as myLargeModule from "./MylLargeModule.ts";
let x = new myLargeModule.Dog();

il FH =58 5 HHBEAT 97

PRATRE T R — R Th g JSEH I — MR U2 JQuery IRFE 9 I 5. inFkAllz
HIEREIN, BERASB LR a2 BN R LI MR REAERBRFRIIN R, 2T
AT B SEARR SR BT A DI RE

B calculator.ts FEERHLE CT —AMRIAMTHEAS LI IXAMEERFEFESR A T — M B e& BOR I
THEL AR ThRE, AN RIVRA T I ERUR 4 AR

Calculator.ts

export class Calculator {

private current = 0;

private memory = 0;

private operator: 2

protected processDigit(digit: , currentValue: ) {

if (digit >= "0" && digit <= "9") {
return currentValue * + (digit.charCodeAt(©) - "0".charCodeAt(©));

protected processOperator(operator: ) {



if (["+", "-", "*", "/"].indexOf(operator) >= 9) {
return operator;

}
}
protected evaluateOperator(operator: , left: , right: ): {
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.memory, this.current
}
else {
this.memory = this.current;

}

this.current = 0;

public handelChar(char: ) {
if (char === "=") {
this.evaluate();
return;
}
else {
let value = this.processDigit(char, this.current);
if (value !== ) {
this.current = value;
return;
}
else {
let value = this.processOperator(char);
if (value !== ) {
this.evaluate();
this.operator = value;

return;

}
throw new (" Unsupported input: '${char}');

public getResult() {

return this.memory;



export function test( ) {
for (let i = @; i < input.length; i++) {
c.handelChar(input[i]);

.log( result of '${input}' is '${c.getResult()}'");

XS HT test BRECRIMNRTH 5,
TestCalculator.ts

import { Calculator, test } from "./Calculator";

let ¢ = new Calculator();
test(c, "1+2*33/11="); // prints 9

WA e, s EmALedts CHdEm L) , EFRATR A% ProgrammerCalculator.ts o

ProgrammerCalculator.ts



import { Calculator } from "./Calculator";

class ProgrammerCalculator extends Calculator {
static digits = ["@", "1", "2", "3", "4", "G", ugn, nyv, ugn, mgw, wan wgw owcw g

constructor(public base: number) {

super();
if (base <= || base > ProgrammerCalculator.digits.length) {
throw new ("base has to be within @ to 16 inclusive.");
}
}
protected processDigit(digit: , currentValue: ) {
if (ProgrammerCalculator.digits.indexOf(digit) >= 9) {
return currentValue * this.base + ProgrammerCalculator.digits.indexOf(digit)
}
}

// Export the new extended calculator as Calculator

export { ProgrammerCalculator as Calculator };

// Also, export the helper function
export { test } from "./Calculator";

HiIY) ProgrammercCalculator FRELS HAPISRJEH calculator FRERIRAHML, (HHEIEA AL R AR
B R . N2 liRProgrammerCalculatorZS AR :

TestProgrammerCalculator.ts

import { Calculator, test } from "./ProgrammerCalculator";

let ¢ = new Calculator(2);
test(c, "001+010="); // prints 3

f e AN ZLAd ] i 42 25 1]

BRIENTE TR T R, PRS2 AMEZ S M ARE - Ma TR R, BRAAH
H ORI, I HRA A YA SAEBRANEETT W 10EIX A, iy 44 28 (8 22 A TR L%
i i

TEH LTI, iy 44 25 (B T8 42 R VR F 38 P %o 22 4 AR 26 1 RS A 3k 47 o0 L AR R . il
TECH#HEL, R4xM System.Collections HARFBIFTHHEGHIRA . B HREH 2 R HA LI 6y 4 2% (7]
B, WA P RB SRR, AT, B G CAfE T X RGe . X2uain]. &
ML AUE S AR RSO AR B EA], KOS T —MiBHE LSO . AT LA

i /collections/generic/ A&, FEAH AL IX HIH o



i 44 7 TR A R 4 RV P s B i 42 b ROR U R AR B R . Eit, AR RAAT —

N My.Application.Customer.AddForm Pl My.Application.Order.AddForm -- PSR 1) 4 AR A
Bag 2 AR SR, XA TRPOR A A — AN, fE— ML, BB RITE
=T WEEHREE T M R UG, (R Pk AR TSRS 447, BT i B R AR
Z B o

2 R TR AN i 4% 22 18] (1) BB iy 44 22 TR RSB

JENSAERS]
DRI A MR F e (55 . T Ao LA R 7 X B 40

o VIFMTHZFE 2 export namespace Foo { ... } (MBE Foo JFEFTE WA R LEKS—F)
o HHAE A export class BY export function (FHEHH export default )
o ZANAFMITNE BB [FFEM) export namespace Foo { (AELINIXEESE IR —A Foo H! )



e T ARIEM) — AU 5SS TR — 5, TypeScript 1.5 B RiEL O R T4k, “NHBK
PO BLAERR A 42 S 18], “ANERAR R IR ) R AR R, X2 T 5 ECMASCript 2015 LR
ERFE—3 (WHEBL module x { AHYTIAEHELENISTE namespace X { )o

124

X SCEAIR T A 7E TypeScript L FH dy 42 25 (8] CZ R YA N SRR ER ) SkRH SRS

AR BATIEARE U LR RN AACKE, PN AT BLAE Y i Ay 42 25 TR)

Fhb, AT module JCHET-R A B — NP ER ) Hh 7 %A namespace JOHET R .
T G T LR A FE A B AR LA A2 BR BT Rk R

B

FAVHERE — BRE 7 IR A2 B R S A I AN 70 3RATTE SOTUAM ) L1 745 3 SRR A, (B
AT E ARG LR 5 L0 - A\ B IE A B R -

FITAT 1) B UL 2% 30 RCAE — 4> S B


http://www.ecma-international.org/ecma-262/6.0/

interface StringValidator {
isAcceptable(s: ): 3

let lettersRegexp = /"[A-Za-z]+$/;
let numberRegexp = /~[0-9]+%/;

class LettersOnlyvValidator implements StringValidator {
isAcceptable(s: ) {
return lettersRegexp.test(s);

class ZipCodeValidator implements StringValidator {
isAcceptable(s: ) {
return s.length === && numberRegexp.test(s);

// Some samples to try
let strings = ["Hello", "98052", "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) {

Jlog(""" + s + "" " 4 (validators[name].isAcceptable(s) ? " matches "

s

il 44 4 [A]

B 5 2 s I, BTG A FBORAGUCES,  BME LR eI A [Fi E A O 5
Hexgmdmbme. Hit, BIERIERUES —IadZHN, MAZEElTHEE R4 =
L1

NG R, EPTH SRS R RS AN validation HUAT A ASIAIEL. PR IRATTAR
1EIX L CIMISRAE A 44 AL AN R AT UT IR 1K), PR AR ZAE A export o AHXIW, A2

H lettersRegexp il numberRegexp +&SZHLMIANTY, AFZESFH, HFIENIEMm 2T HIMNEAGETT M)
e ESCHER BN, HT2EmA I, FUb R ERE RN AR,

n Validation.LettersOnlyValidator o

ik FH i 44 =25 8] 10 B0 UE 2%



namespace Validation {
export interface StringValidator ({

isAcceptable(s: ): ;

const lettersRegexp = /"~[A-Za-z]+%$/;
const numberRegexp = /"[0-9]+%/;

export class LettersOnlyValidator implements StringValidator {
isAcceptable(s: ) o
return lettersRegexp.test(s);

export class ZipCodeValidator implements StringValidator {
isAcceptable(s: ) o
return s.length === 5 && numberRegexp.test(s);

// Some samples to try
let strings = ["Hello", "98052", "101"];
// Validators to use
let validators: { [s: ]1: validation.StringVvalidator; } = {};
validators["ZIP code"] = new Validation.ZipCodeValidator();
validators["Letters only"] = new Validation.LettersOnlyValidator();
// Show whether each string passed each validator
strings.forEach(s => {

for (let name in validators) {

log(""${ s }" - ${ validators[name].isAcceptable(s) ? "matches" : "does

1)

NEIERELE

A ARAG ORI , FRATT 7 ZER AR 20 8 BUAS [ () SO o DUE T4

2 AR 1 i 44 2 ]

BUE, AL validation &M FIME AN RERAFKSCH, EN5E R —A 45
(6], JF HAEAE A gl [ A TE — NSO poE U — R BN AF O 2 B AE AR AR & T RA
FATIN T 51 RRZER G rdh 245 ST 2 T 5CHE . BAT IS PR KR AL

Validation.ts



namespace Validation {
export interface StringValidator {

isAcceptable(s: ): ;

LettersOnlyValidator.ts

/// <reference path="Validation.ts" />
namespace Validation {
const lettersRegexp = /"[A-Za-z]+%$/;
export class LettersOnlyValidator implements StringValidator {
isAcceptable(s: ) {
return lettersRegexp.test(s);

ZipCode Validator.ts

/// <reference path="Validation.ts" />
namespace Validation {
const numberRegexp = /"~[0-9]+%/;
export class ZipCodeValidator implements StringValidator {
isAcceptable(s: ) {
return s.length === 5 && numberRegexp.test(s);

Test.ts



/// <reference path="Validation.ts" />
/// <reference path="LettersOnlyValidator.ts" />
/// <reference path="ZipCodeValidator.ts" />

// 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
strings.forEach(s => {

for (let name in validators) {

.log( + s + + (validators[name].isAcceptable(s) ? " matches

1)

W BN 2 SCIRIS BATT 2 TR T G 1B e ARRS AR 1. BATA PR 3
M7 A RS O AN SO, TR --outFile FRid:

tsc --outFile sample.js Test.ts

O 1 e > MR AR VST B 51 P A28 B St Bt BEAT HERP o ARt AT DA 1 E R AN S0

tsc --outFile sample.js Validation.ts LettersOnlyValidator.ts ZipCodeValidator.ts Test.t
£ >

HAOTE BATAT PG PR AN SR CBRIATT O IR AR IE SRR S0k N AR B — 1> JavaScript X
fFo RJa, fETUH BB <scripts FRAESENTAE A2 i JavaScript S HE IE R HOFE 512Kk, ELn:

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" />

ZIEZ

iy 42 2 A 72 E R import q = x.y.z B AN RE-DMERNL Y. NES5H
KINFRFEELH) import x = require('name') iEVEFRIR T, XHEFEE NI E TS A8 —1 5]
2o AR DL X R T E AT B AR @ R 4, AR SN ROAE A R S .



namespace Shapes {
export namespace Polygons {
export class Triangle { }

export class Square { }

}

import polygons = Shapes.Polygons;
let sq = new polygons.Square(); // Same as "new Shapes.Polygons.Square()"

ﬁ%,ﬁﬂﬁ&ﬁ@%rmmm%&?,ﬁ%ﬁ%ﬁﬁ@kﬁ%%@ﬁ%ﬂﬁ X5 var #H
B, EEiE RS N R a4 2 655 AT . EERE, WHERDE  import R
HRGFF 5 AR K5, %u&ﬁw%mwrﬁﬁfé%mE%EEMﬁc

fif F H B i JavaScript /%

N T iR ANE F TypeScripté 5 (S8R ISR, FATIRE Z A HISEE T HRIAPL, i TR R P e R 32
PRI R, fw 40 28 R E R eI — N I pik.

AR A RN EARIMBIE T BRI BRATEEE d.ts BEREHEY]. QSRR
CIC++, PRATLMEEAIEM h 3CfF. 1EIRATE — L8611
A& i 44 4 1]

HATHIREF FEDE 2R M R d3 HE CERIDIRE. BIRAEEL A <script> FREEMNE (AEE
RPN ES ), A B SO A ROk S SCE SRR, O T ik TypeScriptéi 4% AU B 1K
B, FAMEA AN 2B E A bean, AT MR RIS

D3.d.ts (¥ 77 fif 5% )



declare namespace D3 {
export interface Selectors {
select: {
(selector: string): Selection;
(element: EventTarget): Selection;

1

export interface Event {
X: number;

y: number;

export interface Base extends Selectors {

event: Event;

declare let d3: D3.Base;



e FARIEM — SV 5SS VER 5, TypeScript 1.5 ERIEL O RAE T4, “H
PO BLAERR A 42 S 18], “ANERAR R IR ) R AR R, X2 T 5 ECMASCript 2015 LR
EORFF—2, (W2 UL module X { MANTIAHEEAFISVE namespace X { )o

I
KR E R MR 4R AE TypeScript B IR H 5 iy 42 S RA RIS Tk JATR 2R Ky 44 2318

AIREER B 8 3 5%, AAEAE A e AT A A DL A B Bt
RGBS TR THEIEZEE . BF GV S EY TR T aa SR EZEE.

5 FH iy 44 225 1]

i 40 2 (A LT 4 Ry i 44 23 18] R [ — /Sl (1 AT 4 7 1 JavaScriptif B X a4 2 8+ B 5 18
He EMTUEZ SRR EE, JFi@d --outFile S5A7E—ifd. m& T MR IRHLH WebRiH
AHEITTA,  VRAT BB RTA IS AEHTMLIT T <script> R H

EHBGILER RS RE Rk, SRR VUNHMEZ MR R, JCOHRAE R

o FH A B

B4 28—, BT DUEL SRS A B . S [ R iR AR AT DA BH B PR A

R 2O N B S N4 2% (il inCommondJs / Require.js) o T /NS F Sk AT BE 3%
B, HEXFRBN A, X — A2 o R K A AL A AT 4 v (R . AR Rt T 5
UFFARRS B, 5 g ) df P 1 A B B 4 i B AT AR AL

X TNode.js i R, HEH BRI IFHERE (I 2H 2 1) 77 2

MECMAScript 20157147, By 15 E W BRI, NAZ BT IR FIER 5 3T S
b, OB ORUEHE R G AR EAEC AU 1 75 5

iy 4 45 [R) RIS B ) 65 B

TR AT 2 AR WL B i 44 22 (6] RVRSEER (4 6 P I B AR 2 e 25 38 S e A1 o

YA AEFH /// <reference>

—/NE LSRR /77 <reference> TIHBIHICHE, MAZAEH import o EEERfFIX A HIX A,
AT S PTG IR e 2 R TR import B£42 (fF)401,  import x from "..."; BY import x =
require("...") HEM ... , %) KEMHERPFEMEER.

ImiEen H eI B AP TR ts ,  ctsx FHEE .d.ts o WIRXESCAEEERAT], gmikds
ARSI B, ENTRAE dots ORI,


http://www.ecma-international.org/ecma-262/6.0/

e myModules.d.ts

// In a .d.ts file or .ts file that is not a module:
declare module "SomeModule" {

export function fn(): string;

e myOtherModule.ts

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

import * as m from "SomeModule";
XS HIARZEARE TAMRBIRALE . X2 —LtETypescripthl 74151 ]l node.d.ts HIJ7i%.

AN b () i 42 3 1]
ISARRE i 44 RO, T R SR PR SE—

® shapes.ts

export namespace Shapes {
export class Triangle { /* ... */ }
export class Square { /* ... */ }

TZ BB Shapes 1.5 | Triangle Fl Square o X T & B A SR ULIX A& 4 N RK BRI IR )«

e shapeConsumer.ts

import * as shapes from "./shapes"”;

let t = new shapes.Shapes.Triangle(); // shapes.Shapes?

TypeScript HURH K] — MR i@ AN 7] IS KGZ AN 272 A RO A A A P AR IR 44 7. RO
BREI NN e 4, Pl il 4 B0 S AT 5 BB A — 44 23] B

FHRE R, ANAZRAE a4 22 6], dr A4 2SR T IR ALE AR A A i A R . BLRSC
ARG ea R MRS, HFHERATRHIARZDEREABSTEE, T BLRA 6 E N 5 X
FIGINAINIREER R -

I A R 1T

e shapes.ts

export class Triangle { /* ... */ }

export class Square { /* ... */ }

e shapeConsumer.ts



import * as shapes from "./shapes"”;
let t = new shapes.Triangle();

o B i) Y

AR RIS A B — MR —FF, TypeScript B S 5 4 IS U & —— X RL ) 1X 2™
AP, ARIEURIEE 1) AR RG AR, ARATRE TR IE R 2 SRR SR a0 2 B AR
RGN commonjs BY umd B, JoyEfEH outFile &N, {HZ7ETypeScript 1.8VL LI RA HEW Al

A outFile M HAFRA amd B system o


https://www.typescriptlang.org/docs/release-notes/typescript-1.8.html#concatenate-amd-and-system-modules-with---outfile

XBREARCZE T il 7R — S A U5 ) SR SR T R 2 (5 R

FEER AT It A 48 S B 28 T B IR I — N AR, e sRIR M AN SNBSS A Bk . B —A
FAIEA] import { a } from "moduleA" ; A | EASEATAIN; a HMEH, ks EMEMIIAE TR
w4, FFHESTFERE TR E XL moduleA

IXEHE, guiFas > EANTEY moduleA Mshapese/EFERT? " XU LR H., moduleA WRETEARE IH:
A cts [ octsx SUFEERE RIS TR .d.ts B

B, WA S uUE M RN AR SO . I8 T RIS Z —: ClassicEiNode, X
LE S 2 1 VRS A 20 5 A 4K moduleA o

ISR AR T 9 FLAN R 4 A 1) CLRLE "modulea” HONEBLT) , k5 &aitiizh— 4
SMIRLEE . TRATE TR VEEIARAIR G

WJE, WG IR IE AT MR, Eoidx— MR, EXMEL T, BiRITEEN error
TS2307: Cannot find module 'moduleA’.

X vs. AFA XS HL T A

ARIEARE L 5| FI AR R AN ), BB AN 2 DA R 7 S
X SEANREL 7, o7 B PRI IR LT

e import Entry from "./components/Entry";
e import { DefaultHeaders } from "../constants/http";

e import "/mod";
A LIRS A EARXS . e — 21

e import * as $ from "jQuery";

e import { Component } from "angular2/core";

FAR SRR AN T RN ERSCHRI, JEHARBN N — MM A RRZARE S
IRCERAE AR N, IXFERE I OR E AT RIS AT I RO AR X 7 B

FEAHX A R AT LA T baseurl BUEIE N TR UFRIRIBR AR MRS RIEAT M. EATIETT AT
BEAN R A 0T o A P AR AR B AR T N AR B A1 BB AR

A DL AT SR s

AR FH PR AT 5EBE . NodefClassice YRATLAMETH --moduleResolution #ric Ay¥e e i Wk
A BOAE NNode.

Classic

X FP SR uE LAHT A2 TypeScript BRI IR Sk . ITE, "EAFTEMEL R B2 N T 5%

XN IR A T SN E W ST TR . It /root/src/folder/A.ts SO H import
{ b } from "./moduleB" 2{¥H T HMNEIKIIE:



1. /root/src/folder/moduleB.ts
2. /root/src/folder/moduleB.d.ts

XEF AR BB TN, G A 2 WA S ASCARIR B ST R ROk a) B2 H sl s, SulE AL LR
R B SO

bt

BH—NXF moduleB HIAEFNT SN import { b } from "moduleB" , B i&
fE /root/src/folder/A.ts CHFH, LAWK ENLL "moduleB” :

/root/src/folder/moduleB.ts
/root/src/folder/moduleB.d.ts
/root/src/moduleB.ts
/root/src/moduleB.d.ts
/root/moduleB.ts
/root/moduleB.d.ts
/moduleB.ts

N g s wbdh =

/moduleB.d.ts

Node

XA HIR B R IZ AT I B Node jsELEREHTHLE] . 52 B fINode . js# T %L 7T LA7ENode js

module documentation$t % .

Node.js 1 {r] fif H7 15 Hit

N T PR f# TypeScripté 4k B MNP B8, JoFF B FANode jstib R dE R HE N, %, 7ENode.jsH T
NJEil require HEUHAHHEATII. Node.j[s&ARYE require MIJE AR BEARIE & JEARXT BE AR H AN [F]
AT N

AEXTERARAR T B . N, BRRA — N SUHF 1R /root/src/moduleA.js , BLEH T —MFA var x =
require(”./moduleB"); Node.jsPL I [l HINUF fENTIZ A TN :

1. ¥ /root/src/moduleB.js AN, K& Z AL,

2. ¥ /root/src/moduleB M ANH, KMERETHEY package.json X HERE T —
A tmaint BiER, FERRATAIEIFH, WENode.js kI /root/src/moduleB/package.json £l
&7 { "main": "lib/mainModule.js" } , HS4Node.js& 5l
H /root/src/moduleB/lib/mainModule.js o

3. ¥ /root/src/moduleB M NHX, KEERLEHED index.js M. XA H S /EH
AN SCAFIE TR B " main "R R,

YRAT LA ENode.js SCAY T i 3 2 1 41{5 B file modules Al folder modules.

B, AFHDE 2 BT —AN S AR . Node 2 fE —MEFIR K SCE % node_modules HLZr#k

R . node_modules FIRES MEICHAER—HHF T, BEAELEHZE. Nodesm FZiH
Kk, BEREFA node_modules HLFNT 4L B E N AR


https://nodejs.org/
https://nodejs.org/api/modules.html#modules_all_together
https://nodejs.org/api/modules.html#modules_file_modules
https://nodejs.org/api/modules.html#modules_folders_as_modules

A& BB, {EfR1% /root/src/moduleA.js BAFH I EIEMHNTEEEFA var x =
require("moduleB"); . Nodelll|<: UL FH I 2 @HT moduleB , ELEAH —AVLAC L.

/root/src/node_modules/moduleB. js
2. /root/src/node_modules/moduleB/package.json (UIRFEE T "main" JEE)

3. /root/src/node_modules/moduleB/index.js

4. /root/node_modules/moduleB.js
5. /root/node_modules/moduleB/package.json (UIRIEE T "main" &)

6. /root/node_modules/moduleB/index.js

7. /node_modules/moduleB.js
8. /node_modules/moduleB/package.json (WIHRIEE / "main" JEM)

9. /node_modules/moduleB/index.js
7EENode jsTE b IR (4) F1 (7) &\ EBk—2 H %

YR LA EENode.js SCA% T R 5 2 V£ 4H(5 K. loading modules from node modules o

TypeScript i 7] fif # 15 Bk

TypeScript 2 #54/jNode.jsiz AT I 1 AT SIS AE G PERY B E AL EE SO Rk, TypeScriptft
Node i 112 5 24l 38 m 7 TypeScripti LAY 4 ( .ts »  .tsx Ml .d.ts ) o [AHS,
TypeScript?t package.json HFHF B "typings" KRRFEML "main" MR X - gaikds S E K
B EAE A "main" & S

tban, H— N ANEH] import { b } from "./moduleB" fE /root/src/moduleA.ts B, 2L NHHAE)
WMFERENL . /moduleB"” :

/root/src/moduleB.ts

/root/src/moduleB.tsx

/root/src/moduleB.d.ts

/root/src/moduleB/package.json (WIHRFEE T “"typings" J@MH)
/root/src/moduleB/index.ts

/root/src/moduleB/index.tsx

No ok owh =

/root/src/moduleB/index.d.ts
[F]#8— N Node.js/t Ak moduleB.js XM, SAJEREIEN package.json , FFZJE/& index.js o

FAphth, FEAEXT )T EJENode. jsHIfEITIZ R, EIAREHCH, NG R EIER UK.
I /src/moduleA.ts XAFEH import { b } from "moduleB" 2 DU T o) 2 R e AT«

/root/src/node_modules/moduleB.ts

/root/src/node_modules/moduleB.tsx

/root/src/node_modules/moduleB.d.ts
/root/src/node_modules/moduleB/package.json (UIRFIEZE T "typings" JEME)

/root/src/node_modules/moduleB/index.ts

AR

/root/src/node_modules/moduleB/index.tsx


https://nodejs.org/api/modules.html#modules_loading_from_node_modules_folders

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 (WIHRIEE T "typings" J@M)
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 (WIHRIEE T "typings" JEM)
19. /node_modules/moduleB/index.ts

20. /node_modules/moduleB/index.tsx

21. /node_modules/moduleB/index.d.ts

ANFEYIX HOP IR E N 3 - TypeScript HE7E0 3 (8) Al (15) [l LBk TWIRHE . XIFALL
Node.js L[ FEE 4.

R IR B A5 R A8 T A 10

A TR A St a5 AR . 8% RELE — RGN EDREEERm T . e
Beoots G .3s » ARG ERRBE NE Ml E. RASRHEISITH IR 508
EATA W RIS IR A AN B i 2 ST B R R R B A% 5 2 1 I (R SCA T BRAR AN T

TypeScripté B 4% A — LLA S I ARIC FH R 1 G 13 25 75 VA5 g 128 13 e 2 HE XD R AR A 1 RN
.

A — RUER R R R g0 1R e A S AT IR e AT B R A IR E BRI R RT3

Base URL

FEA FHAMDREBR N 28045 (1 B2 LA baseurl 2% WAL, EZORAISATINBERAPIRE] 1 — A3 AF
KH, XEEBER RIS T DEAR T, HEMERA SR ElTE SR —ik.

WH baseUrl K& VRIwIFLS BN E L&A, Fra R S ARS8 L AT T baseurl
baseUrl{fJ{EH UL R 2 — R 5E

o A THbaseUrIIfE (AN EE E B RARNT I, AP 2K AR T 417 A2 AT 75D
o ‘tsconfig.json’ B [¥jbaseUrll& Pt (W45 € AL 2 X1, B4 ¥ A% T tsconfig.json’ B 42 14T
THED

EEAAN R ZAANSHIE R baseurl Frigli, FINENTE M TN EATHISC T

Bl £ 95T baseurl ({5 ERequireJSHISystemdS.


http://requirejs.org/docs/api.html#config-baseUrl
https://github.com/systemjs/systemjs/blob/master/docs/overview.md#baseurl

S A7 B S

AI A S Bl EbaseUr N1l thll, F84; "jquery” HHUHLSN, TEISATHS W] REHE M RE
AN "node_modules\jquery\dist\jquery.slim.min.js" o NOEZaSMd FH BLEAC B SRR B 44 Wb 332 4T
B, B ERequireds documentationF1SystemJS documentation.

TypeScript i 4 iEHid ffH tsconfig.json CAFHEN "paths" RICFFIXAFEM A MU . T2 —
Al ¥8 %€ jquery M “"paths" BT,

{
"compilerOptions™: {
"baseUrl”: ".", // This must be specified if "paths" is.
"paths": {
"jquery": ["node_modules/jquery/dist/jquery"]
}

}
}

i "paths" FATETTLRERRIIBYS, OIFEREZDEIRME. RiE P LERER, A&
RS T4, MHERUES NV E. WEIRESBElIETE 4. TRAEMWREWT:

projectRoot

[-— folderi

| }— filel.ts (imports 'folderl/file2' and 'folder2/file3")
| L— file2.ts

}—— generated

| f—— folderl

| L— folder2

| L— file3.ts

L— tsconfig.json

MM tsconfig.json AU

{

"compilerOptions": {
"baseUrl": ".",
"paths": {

[

ngn
B

"generated/*"

]
}
¥
}

EEVREIESITA LA " (A MED B S N STE LTI ANy B &R
1. "xn o RIRBFARLENRE, FrLALEA <moduleName> => <baseUrl>\<moduleName>


http://requirejs.org/docs/api.html#config-paths
https://github.com/systemjs/systemjs/blob/master/docs/overview.md#map-config

2. "generated\*" FTRMERZININT “generated” /4%, FTLABLG A <moduleName> =>

<baseUrl>\generated\<moduleName>

IIXANIEH, AR 2 10T Z U A~ A

. %)\'folderwfnez'
DL e 2 HL I O AT SR 2B 44 5
2. z:ﬁfﬁJ%%giﬁg F—/&Hk: "™ -> folder1i/file2
3. BisE R NN - SbaseUrl& It -> projectRoot/folderl/file2.ts o
4. SHHAFLE. TE8.
o 3 \'folder2/file3'
N T S WER iR Bk e
FIRFNR B — . ™ -> folder2/file3 .
B gt BONMIXT 44 - SbaseUrl& I -> projectRoot/folder2/file3.ts o
o SCHEAAELE, BB AN E e
AN 'generated/* -> generated/folder2/file3 .
BringtE WONMXT 44 - S5baseUrl& I -> projectRoot/generated/folder2/file3.ts o
SCAFAE . SRR

No ok wh =

FIH rootpirs 15 i€ HEFU H 3%

A2 A N K TR B AT S OOF IS Nt AR . XA A ey H e
TR H R

A rootbirs , AT LA RS B 2L BOX AN REAL H 3 (firoots; RIS 19 45 T LAAEKE UL H = T b A
MER TN, B RENEE IR Tk,

bedn, NI TREEE .

src
L— views
L— viewl.ts (imports './templatel')

L— view2.ts

generated
L— templates
L— views

L— templatel.ts (imports './view2')

src/views HSCH AR THEHIUH P RS,  generated/templates sEUWRRR, 784 % i 1%
A s B A i, MIEF I —2 /src/views F /generated/templates/views )% #% U1 5|
F—ANEFN. i, HEUMERENER S ERE DB, Bhn] DU
A "./template"

ATLMEA "rootdirs” K& VF4iiE#s. “rootDirs" F8IE T —ArootsFlik, FIEK BN HESTEBITH
Wt B, EXXAMEF,  tsconfig.json WITR:



"compilerOptions": {
"rootDirs": [
"src/views",

"generated/templates/views"

FMGRIFIRAE rootDirs M H MBI —MEXEEFAN, E22 M rootdirs HF A,

R AL LR A A

W HTR, Y PEASE T STERIN R BE U7 0] M BT SO R AN . X R EURMEIZ WS N 4 B
BERRENT, BUFEMTR) THESRIONE . I --traceResolution J8 FAZRIFSSHIMBERENTIREE, B2 iFHE,
IHERE S R R T4

BERATAE —MEH T typescript BHRMFEHNH.  app.ts HA—PMXFEFFA import * as ts

from "typescript"

| tsconfig.json
F——node_modules
| L—typescript
| L—1ib
| typescript.d.ts
Ll——src

app.ts

ffiFl --traceResolution i HJmPEHs.

tsc --traceResolution

SRR I



======== Resolving module 'typescript' from 'src/app.ts'. ========

Module resolution kind is not specified, using 'NodeJs'.

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 references 'node_modules
File 'node_modules/typescript/lib/typescript.d.ts’' exist - use it as a module resolution
======== Module name 'typescript’' was successfully resolved to 'node_modules/typescript/

< >

i 2 B Ry
o FAMGTROE

o PR A SRS
Module resolution kind is not specified, using 'NodeJs".
o Mnpmin#ktypings

'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'. ========

fffﬁ --noResolve
IEH SRR IE 2R ST B 2 AU TIR R S N . B 29°C RN T X% — A0 import , XN
PERE 2B — SO PR E, DA i e Rl o A T

--noResolve Z LI T YR AR AN BN IME AT AZAE G AT EARN ISR RIZR IR SR diiasiioR
REWESTRRE, (HR R ZEARERXAN M, BAEHASHEEEEN.

tean
app.ts

import * as A from "moduleA" // OK, moduleA passed on the command-line
import * as B from "moduleB" // Error TS2307: Cannot find module 'moduleB'.



tsc app.ts moduleA.ts --noResolve

f#F --noResolve ZWi¥ app.ts :

o AREIEHIHRE] moduleA , I NEEMAIT EIRE T,
o HRAF| moduleB , PFINBAHTEM AT LALE.

DL 1A] e

N AAE exclude F1I3& BRI ERIE 2 47 G 125 25 156 H

tsconfig.json WA FEAZ—ANTRE” WIERAIR EALAT “exclude” BX “files” , CAFREMIFTA
YA ELHE tsconfig.json MIFTA NI F H RS IFEIIRE . WIRREFIH “exclude” HEFRHELL L
i, FRARAEYE E A BRI AIR, 1ETH “files” .

LR tsconfig.json HENIMAR . EAZE LB e AREAET. W0 R 1 a8 800 1 — 4
AR RBRE AR, MBI EIIRE, AEEREHHE T

Rk, NGB RPHEER — A, IRTFEEARRERFERN, S EHERRFTA XM AT import BAT
HT /// <reference path="..." /> 85 HI3CH



4
TypeScriptrh 5 LR (R HE & v] LAZE R AL 2 i ik JavaScriptad G AR . 3 e rp e HopuRs () — A5l
TRFEHEIF NS, B TS, A B TEAEIA JavaScriptflis . AR, HaFET
PR T 2 = A R S

XA RAE, A I R AR g AR AT X ] — N A T RS A B S IR N R — . IR
7 RN AT SR e A A W R . AR BRI A IR T 5 0 ANRIR T AR

FLAib

Typescriptdt I Bl B DL R =Fhseth e —: apdaa|), KA. Glda a2 mr AR iidE—
Mg, eus TH O FFERUTRRER RS T QIR AR AR EE A
R E RS EM AT e Ta, QMRS U 28I 1EJavaScriptfi th & B .

Declaration Type Namespace Type Value
Namespace X X
Class X X
Enum X X
Interface X
Type Alias X
Function
Variable X

BRI EIE T4, AT S IR A RS AR YA T .

&N

I AT PR L B A R R R A9, MARA B, & FF BIALHLZ X5 I R R — AN 44
FNEA M

interface Box {
height: 3
width: ;
}

interface Box {
scale: ;

}

let box: Box = {height: 5, width: 6, scale: }s



B CU AR RR B0 B D AR ME— 1o D RPN 1 v R I) 75 B 1 [3) 42 PR A BR824 T =

X RRBUR R, BN F) 44 R O B 2 A B — AN AR RN R, S A 5K
R A IR, JRm R DB E R s %

WS BIFTR

interface Cloner {

clone(animal: Animal): Animal;

interface Cloner {
clone(animal: Sheep): Sheep;

interface Cloner {
clone(animal: Dog): Dog;
clone(animal: Cat): Cat;

K= S IR A

interface Cloner {
clone(animal: Dog): Dog;
clone(animal: Cat): Cat;
clone(animal: Sheep): Sheep;
clone(animal: Animal): Animal;

VE AR TV A WU R A A, (ER 2 11 22 TR BRI 2 i SR A3 1 B B AR S AT o B

BN — SN L2 B TR R B A R4 B — A BB o 050 5 1
B (Lotn, RRTREEFIROBEALED , 4T 2 UT S E R IR B0

tean, RS IR

interface Document {
createElement(tagName: ): Element;
}
interface Document {
createElement(tagName: "div"): HTMLDivElement;
createElement(tagName: "span"): HTMLSpanElement;
}
interface Document {
createElement(tagName: ): HTMLElement;

createElement(tagName: "canvas"): HTMLCanvasElement;

G R Document FFSF T HIIXAE:



interface Document {
createElement(tagName: "canvas"): HTMLCanvasElement;
createElement(tagName: "div"): HTMLDivElement;
createElement(tagName: "span"): HTMLSpanElement;
createElement(tagName: ): HTMLElement;
createElement(tagName: ): Element;

AY /\ ‘J? \}
& Fam 24 2N
S5EOML, R aa e mmesaE It n. maaa et B a2 S mAE, FATH EMmiEXm
HEREAETTH.
STz |ErE, RS HELEO#ITE, WSR2 RNEEFERED.

Xt an A s B EIF, WER AT QAR E A T I a4 S, A JE RN di 44 25 ALK
SHINE DEAFAERIAS AL

Animals 75 G FHoR P

namespace Animals {
export class Zebra { }

namespace Animals {
export interface Legged { numberOflLegs: i
export class Dog { }

namespace Animals {
export interface Legged { numberOfLegs: s

export class Zebra { }
export class Dog { }

B TR IEAN, RIETR E TR R R AT AR B . AR SRR A ) (B IFRTID
A AT I KR EIFZ )G, WL a4 S A I HER 1 B 5 e U5 ] AE 3 A5

ISR T I -



namespace Animal {
let haveMuscles = ;

export function animalsHaveMuscles() {

return haveMuscles;

namespace Animal {
export function doAnimalsHaveMuscles() {

return haveMuscles; // <-- error, haveMuscles is not visible here

KN haveMuscles & ESH, RA animalsHaveMuscles PREILE T JHIGAKE IFHI 4 =0 0] LA
X NFHE .  doAnimalsHaveMuscles PREUEZA A MM—3 0, HEViIMA T RS HIIK

=
VAR

il 44 20 [A) 5 SR R BN A 2R L & O

s S A DL e R AN A I T A . REm A2 MR XA B ES MK E L. AR
AEWEFEARA., Typescriptff X AN Dhfg 2 sl — 2 JavaScript B 1 e tH

& i 44 7 1) FH 2K
B FRATAT DL I K.

class Album {
label: Album.AlbumLabel;

}

namespace Album {
export class AlbumLabel { }

BIFINE B Aofdr g AN RPN 8, BATLATFH AlbumLabel 38, Bk IFHISEHE
ViAo HIFERRE—ADFIH DN R AT UE ] 4 22 (8] 9 R I — S S w1

BT PRI, JRTEJavaScriptH, G —ANREHEY R T3 In— L JE M R IR LI
Typescriptfii Ff 75 B & I KIE BIX AN H () HARE S 22 4,



function buildLabel( ): string {
return buildLabel.prefix + name + buildLabel.suffix;

namespace buildLabel {

export let suffix

export let prefix = "Hello, ";

alert(buildLabel("Sam Smith™"));

e PP R EICTEDVED Sl YV EEtE

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;

AR & IF

TypeScript#FAE RV A A . HEl, ARG ERBBEARIF. BB UK 5,
EZ % TypeScriptiIiE N

fRHLY

HSRJavaScript A SCFFE I, EARTT DO AR GATHNT U E T, iERATEE — T RABUAER
ZN7R



// 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

B MR 7 T /E/E TypeScriptd, {HZwi¥#8%] observable.prototype.map —JCFT%l. ARA]LLfE
Y RN & 2 VR 145 «

// observable.ts stays the same
// map.ts
import { Observable } from "./observable";
declare module "./observable" {
interface Observable<T> {
map<U>(f: (x: T) => U): Observable<U>;

}
Observable.prototype.map = function () {

// ... another exercise for the reader

// consumer.ts

import { Observable } from "./observable";
import "./map";

let o: Observable<number>;

o.map(x => x.toFixed());

B BT import / export MRNTELHUARIASTIITT 2 —E . EE/EE1ES% Modules.,
ML YIEY e & IFRy, AR IR AL B A I T — ke (H2, IRANBELEDY S A BT I T
7 -SR] DAY R AR rf L2 A7 4 [ 75 1

R

PR AFEASE B A B 75 0 7 B 8 4 e A T 3



// observable.ts
export class Observable<T> {

// ... still no implementation ...

declare global {
interface Array<T> {
toObservable(): Observable<T>;

Array.prototype.toObservable = function () {
1/ ooo

SR YR SAEHT R AT D AN R AR R A o
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=

l

JSXIE— RN R SAUXMLIR B . B AT DA 4 il & vk [ JavaScript, A 18 SRR HE A [F]
FISEIRIMTER) . JSXAIReactlEZRIMAT, (HAWBILE MM . TypeScriptse#FF M ik, KA A
B JSXE 24 1% Ay JavaScript.

FeA IR
LT LSS X P

1. BXE— tsx T EA
2. JAH jsx &I

TypeScript A A FIISXIEI:  preserve Ml react . IXEEHEA N RS A B B2 /B - RIHG £
HAZEM .. 1E preserve FEZUT A BAUS H 2> OR B JSXUAfE J5 S R S e B AR AT A (Lbdn: BabeD)
HE, B H sx TTEH . react M4 React.createElement , FEATH AT AT
FATHRAREAE T, W SRy B4 L5s .

Fi 3 LI Bt i 0 S e 44
preserve <div /> <div /> .Jjsx
react <div /> React.createElement("div") .Js

PRa] DUEEAE A AT AT - -jsx AnidBitsconfig.json BLATIETTUR R i 2

VER: React FRRTFTRASIEMIMEACHY, FTLIMRLZIRIEReact (KERIR) &R HK. Note:
The identifier React is hard-coded, so you must make React available with an uppercase R.

as HEVEST

B8 — N EAGRMWE:

T}

var foo = <foo>bar;

XEBATWI T bar BESE foo KA. K ATypeScriptth i RS SR FRKAL =, JSXIIEEH
KT ENTIIE M. Rk, TypeScriptfE .tsx SCPFEAEH T8 FREES MBI 5

NT RN Ltsx BEXAIhEE, BN T RS T: as o AT DURE 5 i
H as BAERES:

var foo = bar as foo;

as PRAFATAE .ts A ctsx HEATH], JFH5HERBM 51T 91


https://facebook.github.io/jsx/
http://facebook.github.io/react/
https://babeljs.io/

R E

T PRRISXI RN Y, IRAAE SCE A A R SR TEIACRZBIMX A . REAXFE—NISX
FRiIEA <expr />, expr FJEESI M HAWHI L ARTE (b, fEDOMIAES A div BY span ) Bf
FrRArE e L. XRAEEEER, JREA A

1. ¥fTReact, [FHHICESERTFTHE ( React.createElement("div") ) , 2R AR H & XIFZHA:
AL ( React.createElement(MyComponent) ) o

2. EANISXIL R BB R BT LA . B TR B A S B, SR E 2 XAt EH S
ZAE EATRA A& .

TypeScriptfii ] 'y React 1 [H MLV KX A EAT. BEHITTREZEU NN GFEITL, ETEMTR
RN REGFEI k.

LRSI

B A TG R R PIEL ] ISX. IntrinsicElements SRR, ERAHL, WRXNMEZOERETRE, &4
i, AXHEA R, AT, WRBEOAE, BABA TR TR E
fE ISX.IntrinsicElements ¥OHEME R AR . Hlan.

declare namespace JSX {
interface IntrinsicElements {
foo:

}
}

<foo />; // 1L
<bar />; // %

£ EBIH, <foo /> WA, {Hi2 <bar /> &4, KIANEIKIE ISX.IntrinsicElements H IR
Eo

R RATLAZE JsX.IntrinsicElements [457E —MMHIRIMIKITA FR R R
declare namespace JSX {

interface IntrinsicElements {

[elemName: 1: ;

}

T EAITR

FETE A TCER 2 Tl 5 I AE T AE HOAE HT SR AL R IR T 4K


http://facebook.github.io/react/docs/jsx-in-depth.html#html-tags-vs.-react-components

import MyComponent from "./myComponent";

<MyComponent />; // il

M

<SomeOtherComponent />; // 4ii%

A UARRBIZETER TR SR 2R, N TR A MR Z SN F IR : JTa KRR
SERIIRAY.

WAEH <expr /> , JBRBMIRIN expr FI2EA.,  FrOAE LG5, WH Mycomponent ZES6
HIZ5, IS4 ERZRRA XA, WIHR Mycomponent &N L) PR, FRINIX/NpREL.

— BT TR, SIS E T, VIR AL R MME S IS R A A R . BHK
Y, EESGSRAIEULT, SLBISERIOIXAS SR SEBI SR, I HInA2 T s, SEESRRUNIX AN 6
HOR [BI{E SRR .

class MyComponent {
render() {}
/] G4
var myComponent = new MyComponent();

// JCEZEMZEA => MyComponent

[/ TCESEFIZET => { render: () => void }

function MyFactoryFunction() {

return {
render: () => {
}
}
}
// fEHRHZES

var myComponent = MyFactoryFunction();

// JCEERIZEA => FactoryFunction
// JUE& ‘L

A2 => { render: () => void }

TCER SIS RVR A R, [KON'EDRIESZS ISX.ElementClass B — /MR, BRIA
] IsX.ElementClass A {} , {H&E W LAWY J& R IR I JSXPFI SRR LAFRF A A B 4% 1 o



declare namespace JSX {
interface ElementClass {

render: H

class MyComponent {
render() {}

}

function MyFactoryFunction() {
return { render: () => {} }

<MyComponent />; // 1LAf
<MyFactoryFunction />; // 1L/

class NotAValidComponent {}
function NotAValidFactoryFunction() {

return {};

<NotAValidComponent />; // 4%
<NotAValidFactoryFunction />; // ik

& TR T A A
SRR A5 5 R R R SR TR AT I TE 2 2 MR R

ST EABTER, XAE ISX.IntrinsicElements J&MERIZEAY,

declare namespace JSX {
interface IntrinsicElements {
foo: { bar?: }

// ~foo Wit HRJEMIM N {bar?: boolean}’

<foo bar />;

XPTETEMTER, MAMERE., EIR TR e e TR ELHIRE AN BN, 2T
ZAE AN J VE R 2 2R EL R T ISX.ElementAttributesProperty o ‘B MNIZfEH R —KETERE
Xo ENMEMBZ TGS,



declare namespace JSX {
interface ElementAttributesProperty {
props; // feEHMRMHKEES

class MyComponent {
[/ FETCER IR 48 E 1t
props: {
foo?: ;

// ~MyComponent™ FJJCEJEMHEZRAA {foo?: string}’
<MyComponent foo="bar" />

JER BRI T RJSXIE BT B IE R G & . SCREFT e R P E AL AR 1

declare namespace JSX {
interface IntrinsicElements {

foo: { requiredProp: ; optionalProp?: }

<foo requiredProp="bar" />; // 1Ll

<foo requiredProp="bar" optionalProp={0} />; // i

<foo />; // %, #/b> requiredProp

<foo requiredProp={0} />; // %, requiredProp M iZ& T4

<foo requiredProp="bar" unknownProp />; // %%, unknownProp A~{ift

<foo requiredProp="bar" some-unknown-prop />; // 1Lifi, ~some-unknown-prop A& Gk bRiRS

< >
EE: WR—ADEEL AR EERISIRRET (B data-* J&1E) , HFHERHIIETCREIESE

RIS AN MR

I R AT ] AAE A -

var props = { requiredProp: 'bar' };

5 // IEW

var badProps = {};
5 /1 HEIR

JSXzfh L2 Y

ERAHBISXF LGS RIIRALN any.  fRaTBLE & SUX AR, S@idfae JSXElement £, SR1W, AfE
BN R ZRICR, JBIEISXI TR R ER. B EE.



N IESuzv
USXSVEIRAER ¢y FRASR I AR,
var a =

{['foo', 'bar'].map(i => {i / 2})}

BT A AR, BOIRA RE BT RBR A — D75 . i v, 2 UR1EH
1 preserve EJ:

var a =

{['foo', 'bar'].map(function (i) { return {i / 2}; })}

React® &

B — L HJSXFIReact, RN iZff HReactZs /i ., IXESERIFEIE LT Isx Aid 44 25 6]k Adi
fiReact.

/// <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" />; // IE#
<MyComponent foo={0} />; // Hi%


https://github.com/DefinitelyTyped/DefinitelyTyped/tree/master/react

I

=0

b5 TypeScriptFIES6 L5 A\ T 28, 7F—tLdg 5 F AT BRI R R SR PR BB 208 R FL Rk 51 o
Bifigs (Decorators) SNFRATITEZS A B K Rk b IE I e dmfE iE vk i AR 4t 17— o7 =K.
Javascript B {25 1 g% B 57 ACZE 2L IE R T 55— B, (BE{ETypeScript B C 5y — T Sz 36 M4 7 DA S

FFo
W g — ISEIR PEREE, EARKRII A h AT e R AR

A F SRR R 28R, UKL IFE A 1T B tsconfig. json HLJA
H experimentalDecorators 2 1 7 105 T -

=
AT

tsc --target ES5 --experimentalDecorators

tsconfig.json:

{

"compilerOptions": {
"target": "ES5",
"experimentalDecorators":

}

}

ik

Reifids 2 —FIRR R R A S B, RN EI S0, vk, Ui A, JETEES A b, SR
H @expression IXFITE, expression RIEJGUAN—AKE, ESIEEITRBA, #E&HMHS
WS B S HUL N

BN, fH— @sealed Mgy, FATEIXHEE N sealed PHEL:
function sealed( ) {

// do something with "target" ...

}

EE RIS A A R Bl

Beffias T

A R FRA T ELE ] MBS AT S B AN A, OSSR L) . RS L R
—AMERRI R, EIR A ANRIEI, DA SR AR AT A

FATRT LA T i 75 SRS — AN A A8 )RR


https://github.com/wycats/javascript-decorators/blob/master/README.md

function color( ) { /7 XR—AEIMmST

-}

return function ( )y { /7 XEEMids
// do something with "target" and "value"...

}

R RHTER S AN A A R B T

RridsH A
ZA et nl LU BB — AN AR, B8 R R
hd %EEE—‘%?J:

@f @g x

o BEAEZIT L.

@f
@g

X

ML AN AT AR, ERETRE S SR ARl EXMERTT, YEEight, 85
F45 B (F - 9)(X)ZEET-Ag(X))-

[FIFERYT, fETypeScripti, 42 Mg N HIE — N5 BB 2 A7 00 R AP SR 1A -

1. B & I RUOS e dfids RIE 2R AE
2. RAEMEERHPCAFREL BT E BRI .

BRSR IR M R 45 ) s, AT DO I N m R 5 RS e AT T SRAB ARy«


http://en.wikipedia.org/wiki/Function_composition

function f() {
.log("f(): evaluated");
return function ( ) o
log("f(): called");
}
}

function g() {
.log("g(): evaluated");
return function ( ) {
.log("g(): called");

}
}
class C {
@f ()
@)
method() {}
}

FEFE G BT BN T 25

f(): evaluated
g(): evaluated
g(): called
f(): called

1 A% R AH
SHe AR ) DL A2 O

1. SRS, IR IR I g, D7 A3t as, oI 1k e i I FH 26 A S0 At 57
2. ZHERME, SRR WRUGRTTIRAE A, ViR g, U MR s B B SRS
3. ZHUR A NI 2R3 PR AL

4. FAN R LT K .

A i

PR AT (CEEEERFY) o REMmas N H T RMERE, TP HSRIEM, 1B
BB E o RBEMMARAREAE S B (L d.ts ), BABEHAEAEMIANE R Se (b
il declare HIZR) .

KM KRB A REBITI UIER B R, MG R B E S M — 1S4
RIS AR IR Bl —AME, B AR S ARG s BOR B R A



PERE WS RER E — N H I, R R T ORI B . FEIE AT
FIIZ A A 2 Rk .

AR ARG @sealed )T, NMHTE Greeter 2K:

@sealed

class Greeter {
greeting: string;
constructor(message: string) {

this.greeting = message;

}
greet() {

return "Hello, " + this.greeting;
}

PATAT L AEE X @sealed ZENMiAS:

function sealed(constructor: Function) {
Object.seal(constructor);

Object.seal(constructor.prototype);

2 @sealed WHATIIMNIE, T4 E HRIIME REAERL. (E: 2 W.Object.seal)

PiRrs ik

FEEEMS I — N EFE 2B CEREETEFD o e R ER )RR L, B
PLRRIEAL, B8 B#rike L. BRSSO odots ), BEEREGELMINE L
T3 (b declare HYZE) .

TTFA MR RIE AR ISAT I B R B R, A2 N T A3 NS 4L

1. XTI R AR AR IR RIE R X TS B DO SR B R R
2. AT
3. BB PERARTS .

ER R HERRA /N T Ess , Property Descriptor4:#: undefined .
MR INERMG IR Bl —AME, &2 AR B R IR T .

WA A HARhRA/N T Ess iR BHE < 20K .
N2 — AN S ( @enumerable ) HIFIT, MHT Greeter K[ L:


https://developer.mozilla.org/zh-CN/docs/Web/JavaScript/Reference/Global_Objects/Object/seal

class Greeter {
greeting: string;
constructor(message: string) {

this.greeting = message;

}
@enumerable(false)
greet() {
return "Hello, " + this.greeting;
}

FATAT LR R A e B SR 8 U @enumerable FE1Mi#s:

function enumerable(value: boolean) {
return function (target: any, propertyKey: string, descriptor: PropertyDescriptor) {
descriptor.enumerable = value;

}s

< >

X B @enumerable(false) s&e—/NEEMias 1. o MEEMES @enumerable(false) AR, ©<B
BB TERGIR T enumerable JEME

i 5 4 1 58

Vil 2825 MMias AR — DT MAs S I 280 CEREEVIRERFS D o iR 2R2Eimas N T U7 #8318
PEREIR R H Hof LR R IGAR, B e & e — i 28 1 5E Lo U5 0] #2510 28 S 5 FH 78 7 B S0
(.d.ts) , BEALMAME LTS (HLl declare 25D HL,

e TypeScript/h oAl B i — N A ) get A1 set Viln 8% . BUMAAZ M, — AN
FITAE 265 1 1) 00 200N P AE SCRE IR I 58— N i) 28 b o IX AN, X e N T — AN MR R 5
N, BEEA T get Fl set VilAlEE, TWIASZEA T M.

V7 IF] 48 s R IE IS AR AT AR R B, N RSB S 4L

1. X TR AR BRI RGBS TSl 53 A SR X B2
2. AT
3. MR MR VERRTT o

HE IR HARRA/NT Ess , Property Descriptori4 43 J& undefined o
WIHR VG ) 282 a R Bl —AME, B AET LN BRI .
FE R AN T Ess IR FME 2 # 20 .

RS T U R A 2Ry ( @configurable ) K7, NWHAT point ZRHIM R L.



class Point {
private _x: number;
private _y: number;
constructor(x: number, y: number) {
this. x = x;
this._y = y;
}

@configurable(false)
get x() { return this._x; }

@configurable(false)
get y() { return this._y; }

PATAT LIS 4 BB E B SR 2 L @configurable ZEAMiAE:

function configurable(value: boolean) {
return function (target: any, propertyKey: string, descriptor: PropertyDescriptor) {

descriptor.configurable = value;

}s

JE T 1 A

JEMEEERAR A A — AR A 2T CREERMES ) o BEYHERGEAEE TR S B SR h
(.d.ts) , BLEALMAMHE LT (i declare HY25) H.

JEME R RIA X STEIBTR B R B A, 2N T 5120240

1. X T EE BRAURUGE ARG s, 0 TSl 0t A2 R R X B
2. MAMAT

TR BIERERRTASHON S E L NIRRT, 1X 5TypeScriptit infi ¥ ia 1k J& P 1A
Ko IEHWuﬁﬁiﬁEX‘l”ﬂM%m&uﬁME AEFENE, I BB INE R SR
—ANEMERRIat k. B, EYERE ST R BE R SR RS A TR TR .

IR R kRS R 0] —ME, e SRR IR JE M IR AT

EE RS HARRCA/N T Ess IR BHE 242N
USR5 R AF AR R (0] —AME, B BT 1 B PR F
AT UL e RICFIXA R AR e, B oR:



class Greeter {
@format("Hello, %s")

greeting: g

constructor(message: string) {

this.greeting = message;

}
greet() {
let formatString = getFormat(this, "greeting");
return formatString.replace("%s", this.greeting);
}

SRIGE X @format ZEIHESA getFormat BREL:

import "reflect-metadata”;
const formatMetadataKey = Symbol("format");

function format( ) A{
return Reflect.metadata(formatMetadataKey, formatString);

function getFormat( ) {
return Reflect.getMetadata(formatMetadataKey, target, propertyKey);

XA~ @format("Hello, %s") ZEMZS A 25104 1) o« 24 @format("Hello, %s") H{IAFINS, BN
— XN EMHTEE, B reflect-metadata JEH ] Reflect.metadata . 24 getFormat W
VR, e o s .

WE XM THEAEH reflect-metadata . BHEICENE T ifE reflect-metadata FEF i
MmfE .

Z R R A

SR IHE AN SUGE 2R CREESHGEND o SHCRIE N T 2518 R VA -
. SHCEMSSARMAESYISE (dts) , HEEEHEIMNE LTI (A declare H138) H.
SRR RIE XS AEBATI DR BHEH A, 2N THIBN S

1. 0T A R UOR VR RI A IE s A, X T Sl 5 R I SR A X R
2. WA T
3. ZHERBSHIIR TR

BEF RIS — TR EOR SR N .

P_
il

N
W¥
N
A AtA
M
E\

pard’

>:1
[“ L“



THlE LT SE M ( @required ) FFNFHT Greeter KAFVEN—NSHL:

class Greeter {
greeting: g

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

}
@validate
greet(@required name: ) {
return "Hello " + name + ", " + this.greeting;
}

SRIGEAVEH T REE X @required F @validate ZE7figs:
import "reflect-metadata”;
const requiredMetadataKey = Symbol(“required");

function required( )
let existingRequiredParameters: [1 = Reflect.getOwnMetadata(requiredMetadataKe
existingRequiredParameters.push(parameterIndex);
Reflect.defineMetadata(requiredMetadatakKey, existingRequiredParameters, target, prog

function validate(
let method = descriptor.value;
descriptor.value = function () {
let requiredParameters: [1 = Reflect.getOwnMetadata(requiredMetadatakey, t
if (requiredParameters) {
for (let parameterIndex of requiredParameters) {

if (parameterIndex >= .length || [parameterIndex] ===
throw new ("Missing required argument.");
}
}
}
return method.apply(this, )
}
}
< >

@required ZEIHERNIN T CEHE A SEARICNL TR . @validate ZEMZHE greet VAW ELE
— /™ bR B BLAE R R iR e ) eR AT B8 pR A S 2
WE XMITAEA T reflect-metadata . BHEJLEIE T i# reflect-metadata FEHIT £

fi

?,'P
G



T
—LeB T T reflect-metadata FERIZERSLIE I metadata APl XA IEA £ ECMASCript

(JavaScript)bRUEH—#4r . AR, 242 gs i ECMASCript B 7 bRiE RN IG, X Led™ e i v et 45
ECMAScript L %44 .

PRAT LU npm 22 30X

npm i reflect-metadata --save

TypeScript Sz i A 2 1m as = AR Tl . IR B 21T tsconfig.json BJF
] emitDecoratorMetadata #wiF5ikTi.

Command Line:

tsc --target ES5 --experimentalDecorators --emitDecoratorMetadata

tsconfig.json:

{
"compilerOptions": {
"target": "ES5",
"experimentalDecorators": R
"emitDecoratorMetadata”:
}
}

HHJE, HE reflect-metadata FEHZGIA T, WitBr BN B AT AAEIZAT I A
R


https://github.com/rbuckton/ReflectDecorators

import "reflect-metadata";

class Point {

class Line {
private _p@: Point;

private _pl: Point;

@validate
set p@(value: Point) { this._pe
get po() { return this._po; }

value; }

@validate
set pl(value: Point) { this._pl = value; }
get p1() { return this._p1; }

function validate<T>(
let set = descriptor.set;
descriptor.set = function ( ) {
let type = Reflect.getMetadata("design:type", target, propertyKey);
if (!(value instanceof type)) {
throw new ("Invalid type.");

TypeScriptéi ¥ 2% i LLfd @Reflect.metadata ZEIFERIEA BT ERIMRTGEE . IRAT LA EM Y
T NI A TypeScript:

class Line {
private _p@: Point;

private _pl: Point;

@validate

@Reflect.metadata("design:type", Point)
set p@(value: Point) { this._p@ = value; }
get po() { return this. pe; }

@validate

@Reflect.metadata("design:type", Point)
set pl(value: Point) { this._pl = value; }
get p1() { return this._p1; }



TR s e B A SEIR MR AR R I BT REAE LU AR R AR BRI (breaking

changes) .



yi2a
Bk T ARG R G 4k AR 5 3, AT — Ml n] A AR R R R, RS B — AR R
i,  RATRELEScalaZs i 5 Bt mixins i HAFE C AR AR T, {H'E{EJavaScriptih 2R IRATH

VNN 1]
TSR T 0017 TypeSoript BB A . IR 156 2 R BL A /R 4 TR

// Disposable Mixin
class Disposable {
isDisposed: 8
dispose() {
this.isDisposed = 8

// Activatable Mixin
class Activatable {
isActive: ;
activate() {
this.isActive g

}
deactivate() {

this.isActive 8

class SmartObject implements Disposable, Activatable {
constructor() {

setInterval(() => .log(this.isActive + " : " + this.isDisposed), );

interact() {
this.activate();

// Disposable

isDisposed: = 5
dispose: () => H

// Activatable

isActive: = ;
activate: () => ;
deactivate: () => 5

}
applyMixins(SmartObject, [Disposable, Activatable]);



let smartObj = new SmartObject();
setTimeout(() => smartObj.interact(), )

LITITTTT1 7007777077777 777777777777

// In your runtime library somewhere

LITTTT0TT 707077717701 7777777

function applyMixins( ) o
baseCtors.forEach(baseCtor => {
.getOwnPropertyNames(baseCtor.prototype).forEach(name => {
derivedCtor.prototype[name] = baseCtor.prototype[name];
})s
}s

B g XA 1

ARG L e ST IR, BT mixins. T LR BIEEASE A 52 LT —AMREE AT e Dl RE .
R JE AME R EA DRI —AHE, FIR AR 6 .

// Disposable Mixin
class Disposable {
isDisposed: g
dispose() {
this.isDisposed = H

// Activatable Mixin
class Activatable {
isActive: ;
activate() {
this.isActive ;

}
deactivate() {

this.isActive = ;

FHEGIE A, SE TXHAmixns.  FHKRE— FEAEREABRIEN:

class SmartObject implements Disposable, Activatable {



B NAZIER B, BEH extends T2 implements o FEIEMik T #2100, {Uf# HDisposable
FlActivatable 2R M AEH LI, X EMRE RN T EAR R ISLIE .. (HR2X 2 IRATTE Hmixink 48
TEG 1] o

BTATT LR AMeRE 2 B 1, s EmixinidE R @ kel A B . X Urgn A IX Le pl A 7E
AT E TR . XAERREE H mixin 7 SRR, Bl BERpE 2% 5467 E M.

// Disposable

isDisposed: = 5
dispose: () => 8

// Activatable

isActive: = 8
activate: () => 5
deactivate: () => ;

wJr, EmixinsTAE LHIZE, e SR 7).

applyMixins(SmartObject, [Disposable, Activatable]);

BJE, QIESXAEBEE, HROBURAEE. ©2mFimixns TG B, FEEH 8 Hir L3,
FEZ T AR o 57 o P A0 Bl I I P S A G

function applyMixins( ) Ao
baseCtors.forEach(baseCtor => {
.getOwnPropertyNames(baseCtor.prototype).forEach(name => {
derivedCtor.prototype[name] = baseCtor.prototype[name];
)
})s



RSO B XML AT IR . TERRI N B MO s 15 S

ZREAR TR A S E RS R T . — D= RIAR A RIHT A BB AT AT R, X
FBHEM=RZHES. WREITHBHE —MEASERZ G, BN BoE @ r e R, Jf
HABATRE IR L

/// <reference path="..." />

/// <reference path="..." /> 822 =RILIBLS T HEFE WK —FM. ©HT 5 SRR AR .
=R 5] F 5 RS 12 83 10 g 3 1R P B SN B SCA

B --out B --outFile W, ‘&R LASCAY B ) A RIS () —Rb k. SCPFE S SCPF AR
SRENA- REEZSUR TS SENINE TAN1T5 s

T Ak B A N\ SCAF

O 1 2% 2 0 B N SCA HEAT TR BER AT T =R ST HTHE 2. IR RES, BN 20 34 1%
R LN

R FER DRI R BT Ay AT R E ISR AE tsconfig.json

K] "files™ FIFRHLAYSCIF. XESROCAFHZIRE NP AT FALEL. 16— NSO SIZRRT, B8
B HIPTAT =R IR A, e eI S R Hbr . =R ST BUEA I SO B, A
PR FEA S 177 st

— =R G AR AR T RS BRSO, WRA SR .

i

SIFAFER 2 iEE . — A S =R 251 H B 22 fieds .

@ ﬂ% --noResolve

WRIEE T --noResolve FmiFikElil, —RIZ5IH W 2N SIS, AR L

FERIN o

/// <reference no-default-1lib="true"/>

KR AR BRI E . JRAE 1ib.d.ts SCHFIE AR AR i B B AR .

IR EFWIFSERIFS P ARG EXANRINE (b,  1ib.d.ts ) o X5EMSIT BfE
A --noLib FH{L.

WEVERE, MfLif T --skipDefaultLibCheck Hf, Zmifss R RGN /// <reference no-
default-lib="true"/> HI {4,

/// <amd-module />



BRI OL T AE U AMD BT R BE 44 1) (B, 25— S8 T AR5 S AL FR A il BRI 227 A 1) 8, b
wor.js o

amd-module E4>fCVFg%ﬁﬁf%gﬁfg)\‘gﬁ\ﬁTﬁiE@ﬁ%ﬁﬂéﬁ:

amdModule.ts

///<amd-module name='NamedModule'/>
export class C {

}

X 2K NamedModule fEAFIAMD define PR#TH.:

amdModule.js

define("NamedModule", ["require", "exports"], function ( ) {
var C = (function () {
function C() {

}

return C;

NO;

exports.C = C;

s

/// <amd-dependency />

FE: XNMESWIEFR T . ffH import "moduleName"; EFJLE .

/// <amd-dependency path="x" /> %%U%%%ﬁ%%§%§**4‘ﬁFTypeScﬁptE%tRﬁ§iﬁ?%%Eﬁ%%f)\, i~ B br
R require VA —HB45 .

amd-dependency FEA AT LLHF —ANAIIER name JE%; B AAVFEA 1 vamd-dependencyf A — A1l ik
e

/// <amd-dependency path="legacy/moduleA" name="moduleA"/>
declare var moduleA:MyType
moduleA.callStuff()

A flk i JavaScript g :

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

s



X R 48 FE I H 192 2R an el B 5 & R E 1 TypeScript s B SC2F .
EIXiEiEr B, WAMBREIRX TypeScriptE 2 1AM T . WEEA, HLIEETypeScript /i

K TR HNR, JCHR R Ry 4 2 (B R4

=~z -

BT

XS TR R R T LR E .

2y

S5 T IR T AR E D EE B SR DA S e A B kg B S B R A B SO . nRARE AN
AE

LAFAERISCA, I AVRAT REAN TR E BB 5. WURIRTE-B BRI MO, A R 6 J0 ] 152 B 55
DUER e 22 (1A [ 22 52 7 W SRR A5 5 1Y

MG

PO AR Z W AR R IR A S . el 7R LR, R TR e,
HEMEBRE. A NERE R EEX A E LA T 00T G H LR .

25451

R, ol AT — Rk T MRAS =7 R A TARR, [ 3RATT T B9 3R 1 P 5 5 75
St R T ARE L AP SR LU A A TR S I SO, X R R R R4 TypeScript
W%, BT REEA T TypeScript T A i 5 4544 .

RN

ST AR LR 7 B SO JZE TAENLBEOGERIE TAT, R AR TR 2 @B S 7 WSO IR & 2
2 BURJEIR T Un ) M) P I SRt 2 oK 1) 2 B ot AT EL L 14 75 I S A

A i

FERL AT B, RAESRE— L8 HISCR, AT AR B AR RIETT 46 A VRAE A3 S — N A B SR
150 95 1T RS SCR R AR B L% A8 MRS AR LA

KA Fllnpm
RAT— YR T an] R AT A B SO Anpm &L, S i ey B A
B 223 A B A

Xt JavaScript/F S & R PE, AT TR 1 L S5 BRORE A5 2R LK 7 ISP


https://www.typescriptlang.org/docs/handbook/basic-types.html

ik
—HORDE, ARALZU ISP 7 AR T R T gAY . #EJavaScripth — N EA IR Z A 7

Ao R EARB S HEYSCFRILEEA]. KRR 1R R, B SR E
R A 2R A B S A

Bt i B H LI, R EA R RSO ARAT AR E AT B R bR

U P SR Y

B, JAYEFE — T TypeScriptis M SCAFREMS RIS 2 (IR A . X HL 2 fi] 5 JR R B A S AR F) P 1 i P
T, i ERE, BH LR,

PO SRR B E AU — 0. BA TR 24— 53R, ST EARIE I 2 A 5 S HL
PSRRI R AR o HR ARG P28 B SRS R AL AR S5 R AN, SR A5 30T e — > B 53 AR A fag B — 1,
AT VR A AR AR B R 7 3

& JR

SRR R A A4 S N U (. AR EMEAMEFIERR import ) o VFE AL f]
MR AR E, i, DRIREREQuery, ¢ ARE R LI A5 H .

$CO = | -log('hello!"); } );

PREEHE A 4 Ry R IR 48 T OB B B EHT ML F BV AS AR 25 51 2«

<script src="http://a.great.cdn.for/somelLib.js"></script>

FAT, K2 8T 4 R s il B e sk B A AUMDEERIE T HBE (RS0« UMD HSCRIR A
HAERPEEMNE ZBAEUX 7. ARG RFEUSERT, @ ZHiA— FER S HERAZUMD.

MARED _E AR 4 Ja) e
R PERRTDER A4 Rit. 4R 19" Hello, world” 2 T i AL FE RO

function createGreeting(s) {

return "Hello, " + s;

}

BIXFE:


https://jquery.com/

.createGreeting = function(s) {

return "Hello, " + s;

MUREE 2R IR, s S 2

o THZEH) var iEAJEY function A HA
o —ANELZAREIER)F window. someName
o [EHXDOMIEE1ES document EY, window ;EAFELEMH]

A= 2

o f AR Al H B AT AR BN A, LUl require B define
e CommonJS/Node.js X% HF AU var fs = require("fs");

e define(...) M

o AYEULH IR require BLFANXANE

& J5

HFHE 2R AL UMD R R AR B 5 1, T DR GUT I IS B e R X . 2R, /Y
K] HL75 ZEDOM (ERBCA KA 12 P Re Ik 42 R R ALY o

4 JR) AR i

RO global.d.ts X T myLib FEVENBIFo  — @ BRI P 11 dr 2 0 o8 4k 70 5 1 .

R HLAe

— UL R TAETERR NS AR . tell, 14 express HAE7ENode.js B T 1F it DL 2 F
CommonJSH] require BRECINZEL.

ECMAScript 2015 (tH5i/£ES2015, ECMAScript 65{ES6) , CommonJSHIRequireJSH A FLL S
AN— MR R R, Biltn, %FFJavaScript CommonJS (Node.js) , & NI CHS

var fs = ("fs");

Xt TypeScriptslES6, import 8Tt HA AR AI1EH -

import fs = ("fs");

PRI W 2 AE AR P (Y SO B 220 U B«

var somelLib = ('somelLib');



define(..., ['somelLib'], function( ) {

1)
54 RBE—F, R 0] B8 S EUMDBLER 1) SRS BLE BIX e, DAL AT 0 2 G AL A SCRY .

MACHS _E AR 4 B Ak 122
BEMeE 250 2B 85 T AL RAT AR FE R4 H 2

o LXMW require BY define
o 14 import * as a from 'b'; Or export c; IX ) 75
o MR{EHZ: exports BY module.exports

e

e Xf window EY global HIMRAE

R BAL 1 ] 1

Y2 AT FINode. jsFE AR 2 IX AR ERAL Y], 140 express ,  gulp I request o

UMD

UMDEHGE AR AL BE nf DB N EE A GBI S T UMERAE R (FEEA BHInE s 1R 5T 5D
PRS2 RATINE, tinMoment js, B2X RN, i, 7ENode.jsEiRequireJSH,
PRAT DX RS

import moment = ("moment");

.log(moment.format());

SRTIAE ST (1R300 L A A B LR B T LU S -

.log(moment.format());

R AIUMDJE

UMD oA B R AP RSN B A 5 . KRR A WS B B, e & N i


http://expressjs.com/
http://gulpjs.com/
https://github.com/request/request
http://momentjs.com/
https://github.com/umdjs/umd

(function ( ) {

if (typeof define === "function" && define.amd) {
define(["1libName"], factory);
} else if (typeof === "object" && .exports) {
.exports = factory( ("libName"));
} else {

root.returnExports = factory(root.libName);

}
}(this, function (b) {

WRAREFERIRIZ EE R T typeof define , typeof window , Y typeof module IXFERMIEK, I
HARAE R T, B LT — UMD,

UMDE ) RS B4 H 58I require “fENode.js BAFE "6+, FI“7e b 2s BAEH 61, Ex
W] <script> ARAEZINEA

UMD /% 1] 41 -1

R ZHORAT (0 FEILAEH e W45 2 S UMDEL . tLdnjQuery,Moment.js,lodash ¥ 2 H & 1) .

1L IR
ORI =R ] FHIAREER,  module.d.ts , module-class.d.ts and module-function.d.ts

{§ ] module-function.d.ts , WISRIREREEWEAE NRECR .

var x = ("foo");
// Note: calling 'x' as a function
var y = x(42);
— BN AU “ES6RTHLIE A 4 1S

i module-class.d.ts WISRARKIRGEEE ] new SKHJIE:

var x = ("bar");
// Note: using 'new' operator on the imported variable

var y = new x("hello");

FRTRT R #h 78 U A I AR
ULRARPASRER R I B3, A module.d.ts SCfF.

Fo i 4 5 UMDY 1+

— MU AE AT DA — MR S5 8 (UMDESEEY) o i, fEMoment.jsH., moment-range ¥
N7 HH) range 77753 monent X%,


https://jquery.com/
http://momentjs.com/
https://lodash.com/

XA SO AR, A2 S A A AR A 1 38 AR — N SDRE AR ERIE f& UMD AR

L

{#F module-plugin.d.ts AR

ek EE

—A R R RAN, ENSEEERN RGN . N T2RBERIBE, fEEiTRAA N R
.

than, —LeEqE Array.prototype g String.prototype B IE 7.

R 4 Ry 3 1
Ao AR S MO SCRA LB K
U BB R HIT

var x = "hello, world";
// Creates new methods on built-in types
.log(x.startsWithHello());

var y = [1, 2, 3];

// Creates new methods on built-in types

.log(y.reverseAndSort());

L

1 FH global-plugin.d.ts TR o

2 R 1B R A R

S AR I PO 5, S B A R AR, e, (R7E S
IMH) String.prototype 4 FAENIMA . WHBARER, FAM REERETH I, (1
SERAVYEA AT LA E A4 5 75 31

WU 4 R A8 B A R

2 B R EGE H R DR 5 i N BT SO R ok SR YE, B S e R AL, ER R
2 require W HIRBUE BRI

VRAT e BRI IZAE 1 SCRY:



// 'require' call that doesn't use its return value
var unused = require("magic-string-time");

/* or */

require("magic-string-time");

var x = "hello, world";

// Creates new methods on built-in types
console.log(x.startsWithHello());

var y = [1, 2, 3];

// Creates new methods on built-in types

console.log(y.reverseAndSort());

L

1 global-modifying-module.d.ts PR

(R

FIRE A BUT LA KA.

W 4 ey JoE
WRARFI R T HA2JRPE, [/ /// <reference types="..." /> {§%:

/// <reference types="somelLib" />

function getThing(): somelLib.thing;

BB B
SRR RO TR, (1] dmport 1540

import * as moment from "moment";

function getThing(): moment;

6 #5 UMD J2E
M4 R JEE

SRR 4 R PEMCHE T AN UMD, ffH /// <reference types 54



/// <reference types="moment" />

function getThing(): moment;

M — A R 5 UMD
WA B B UMD ZE AR T — NUMDE, fH import iEH]:

import * as somelLib from 'somelib’;

JREEHEH /1 <reference §54 3 HUMDRE i
#h e i B
917 1L iy 42 3 5%

EE, EREERFEYSCHN, SRVRERREHEEE SURZRA . AT+ Ad SO S
TREAGZFUHN, ExSERREE a4 R,

— MR A 2 2 ) A R B AR A B A4 s AR b, R LT — AR
f cats , TRATELIZHFES

declare namespace cats {
interface KittySettings { }

}

ANE

// at top-level
interface CatsKittySettings { }

XA AORAIE 1 75 5% 45 BRUMD PR IR 5% AT AR AT AR OR S, Ot 75 B SO P P ok i

ES6/5 L i 1 1 52 1
RN BRI CAP T R TR B 41 69 . 4RI CommonJSI EL e B2 AT 10,

ESHREHA 9 /A T SR PR X A AN AT 4T 7. DA TypeScript/E REA TR E A R AL, B
PABCBAE BRI ORAE, (ERTFAE W R B RIESO R BN B AT LN ZiE R IX— M

ES6H b i FH 25 44 1) 52 i

RZ AT, HblnExpress, Z&ie i H O/EANT LUK RS tohn, S8 Express il 7 iEan T



import exp = ("express");

var app = exp();

FEESBRHNE & B, TURAIXN R GXHEL exp $A) RABERAJENE; T RIBHO RKZ AR
WMo o5 IR T8 E LA default S B DRIRMNMAIRERRN R, — 0N EEE
BiF T RAW B RN B IZXAE I B default FHISKRBHTEN R .



EEESL

Number , String , Boolean 1 Object

ANEAF UK Number String , Boolean EY Object o IX SR AR IR AR 1 2E G 42,
AT L EAE JavaScriptf A B IE A FH i

/% B/

function reverse( ): String;

MAZAEFHZEAY number ,  string , and boolean .

/* 0K */

function reverse( ): string;

WARVREAL T object KM, HIEMEM any E. HuT{ETypeScript i LiEIRE — MR AR —
A EIRAE” .

=z A

B S A ORI M B M A . T MV TypeScript FAQ page.
[ ] bR £ S Y

[] 1) BR 2 ik (5] {5 28 Y
AR L 220 O L R B T any S ROIE K

/* EiR */
function fn(x: () => any) {

x();
}
I 1225 3R [ e 2 P [l R AL B void SRR BB 2R
/* 0K */
function fn(x: () => void) {
x();
}

Nt A ER] void MIXS %4, BUAERIE TIRANOER x BIiR[EHE:


https://github.com/Microsoft/TypeScript/wiki/FAQ#why-doesnt-type-inference-work-on-this-interface-interface-foot---

function fn(x: () => void) {
var k = x(); // oops! meant to do something else
k.doSomething(); // error, but would be OK if the return type had been 'any'

(] 1) B 0 B 1) T ik 2 2

ANELAE 0] R 5 LA T SR AR VR B X A

/* ER </
interface Fetcher {
getObject(done: (data: , elapsedTime?: ) => ): 5
}
KRG —MEFFRIE L done [FITHREFATRELMANSHE NS HORA . AR IRE ) 82 B A [m]

HREAIETZEH elapsedTime S8, (HEANHFELXNMSHCURATESLORIEZILH I -- BN
A SRV SR A — R > S UK 1R R 2

JSEAZ 55 H [0 1 e B R AF AT 24
/* OK */

interface Fetcher {
getObject(done: (data: , elapsedTime: ) => ): ;

s ASHIEIRY ISR
AR 5 SO R T 5 R I T 4

/* Bk x
declare function beforeAll(action: () => void, timeout?: number): void;
declare function beforeAll(action: (done: DoneFn) => void, timeout?: number): void;

Rz R RS HA RS — AR

/* 0K */
declare function beforeAll(action: (done: DoneFn) => void, timeout?: number): void;

AT e 1Bl R B OR AT ARSI S5, BRI EASH D IS IS . S8 1 a2
B SVPHIRRA R e N, PO ENILACEE — D EEK.

PR E %



N
AN B AR B B A i P BRI T

/* iR */
declare function fn(x: any): any;
declare function fn(x: HTMLElement): number;

declare function fn(x: HTMLDivElement): string;

var myElem: HTMLDivElement;

var x = fn(myElem); // x: any, wat?

82 1% HE e B 38R B B HEAE — R 2 T -

/* 0K */
declare function fn(x: HTMLDivElement): string;
declare function fn(x: HTMLElement): number;

declare function fn(x: any): any;

var myElem: HTMLDivElement;
var x = fn(myElem); // x: string, :)

A4 TypeScripte i #2855 — AN VL EC 2 ) 3 238 24 fd AT o B0 FH B i
B, A G TH R R T AW R .

f& F AT ik Z 4
ARBE A PR 2 SO I 5 IR 1 4R

/* EER x/
interface Example {
diff(one: string): number;
diff(one: string, two: string): number;
diff(one: string, two: string, three: boolean): number;

ISAANEIN AL I R pr s &
/* 0K */

interface Example {
diff(one: string, two?: string, three?: boolean): number;

TE R IXAE T AT AR RS A (0 3R [ EL I 2> AN G
Nt A AP

14 iy T P B B T



TypeScriptfffr 24 AN 2 EH R B B4 e HENSE0RM,  BRwibkz8. T
T A2 5 tH— N bug, AL TS BB E R

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 R 2 4 T TypeScript AR EEnullMRe PR o KA 18 € 2 5 {E JavaScript L 7R
N undefined , B WoRHUANTIESEAEN— undefined o XEACHLLE ™A nulliE = AT DL AR

var x: Example;
// When written with overloads, incorrectly an error because of passing 'undefined' to '
// When written with optionals, correctly OK

x.diff("something", ? : "hour");

il FH G A 7Y

AEOAERAN AL E B SHERAAF B O T € E

/* WRONG */

interface Moment {
utcOffset(): 5
utcOffset(b: ): Moment;
utcOffset(b: ): Moment;

}

/* 0K */
interface Moment {
utcOffset(): 5
utcOffset(b: ): Moment;

EBRBATA L b BOFER, FONZEA IR AR AR .

A4 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);



fag 1

XFSHRREI B 1R 2R A 15 5 5 = TypeScriptis B SO, FRATTFEIX B2 B /R —LEAPI SR, 18
AEMNRMERZRE,  IF R 7oy eq 55 m st

XL 5 4 S R R WP 2 23 1

o R E

o RJREKEL

o P EMEMINT R

o PREEHE

o TJEHFIZRA (FZID

o WIEEFHARM (CRAEIHIL)
o LT

.

By
ENTLS A

SR
R foo WE [ AN EHL.
A

console.log("Half the number of widgets is " + (foo / 2));

1]

f£H] declare var FHIARE, WHRABER RN, BAATUMER declare const o ARIEA] LAf#E
A declare let WIRAR A BLLAE Ik,

/xR */
declare var foo: number;

4 J7) R A

SR
H—" R B ZHO0RA greet BRI WoR— 2600015 &

AR



greet("hello, world");

i

i declare function = PR,

declare function greet(greeting: string): void;

i J& M R R
SR

AR myLib B — makeGreeting PREL, A —/NEME numberofGreetings fH/N HEIN
IRYeUikig =g

(e

let result = myLib.makeGreeting("hello, world");

console.log("The computed greeting is:" + result);

let count = myLib.numberOfGreetings;

]

{fF declare namespace #iiiAH] fiZR/RVE Vs i) R AL BE .
declare namespace myLib {

function makeGreeting(s: string): string;

let numberOfGreetings: number;

PR 40 B %
S
getuidget BMECHEI— LT, I — MR, SREEIC— A R AL AL

el
let x: Widget = getWidget(43);

let arr: Widget[] = getWidget("all of them");

75 1



declare function getWidget(n: number): Widget;
declare function getWidget(s: string): Widget[];

A E AR (B
Y
MIGE —DWAWE ), ARDAEN— GreetingSettings X% . XX REAF LRI EM::

e greeting: WFEMKFTH
e duration: FJFERIE K (ZHER)
e color: AlIE R, L an'#ffO0ff

(e

greet ({
greeting: "hello world",
duration: 4000

3

P

fEH interface & X — i HJBMHERIZRA,

interface GreetingSettings {
greeting: string;
duration?: number;

color?: string;

declare function greet(setting: GreetingSettings): void;

A R (SRR 44)
S

FEARAR 75 ERGAR] (P 77, FRATPASR It — string , —NMIRIE] string MIRREE—
™ Greeter S,

g



function getGreeting() {
return "howdy";

}

class MyGreeter extends Greeter { }

greet("hello");
greet(getGreeting);
greet(new MyGreeter());

L

PRI LA F SR 1) 44 oK e SR ) J 44
type GreetinglLike = string | (() => string) | Greeting;

declare function greet(g: GreetinglLike): void;

HAITH
SR

greeter X RAEMG LT B M B R/ R — M ES . RATLLN Jlog(...) #2fitLogOptionsH
N .alert(...) Pk,

AR

const g = new Greeter("Hello");
g.log({ verbose: true });
g.alert({ modal: false, title: "Current Greeting" });

P ]

fi i 44 2 (A H 2R

declare namespace GreetinglLib {
interface LogOptions {
verbose?: boolean;
}
interface AlertOptions {
modal: boolean;
title?: string;

color?: string;

PRAB AT BLAE — 75 W] P G R 5 10 i 44 25 1) -



declare namespace GreetinglLib.Options {
// Refer to via GreetinglLib.Options.Log
interface Log {
verbose?: boolean;
}
interface Alert {
modal: boolean;
title?: string;
color?: string;

R

3

PRA] DLE L S254Y Greeter X ROIGERIM I, miE 4K Greeter X %K H T X XK,

(e

const myGreeter = new Greeter("hello, world");

myGreeter.greeting = "howdy";
myGreeter.showGreeting();

class SpecialGreeter extends Greeter {
constructor() {

super("Very special greetings");

7 1

ffif declare class i —MREUZLE—FEIINT R

declare class Greeter {

constructor(greeting: string);

greeting: string;

showGreeting(): void;

FRT LA IR YERTT %, WA I pR A



SO R RNERTT

AL LR AR AE Z AP SRS — BUR LUAHERY . ELAn, A RT REAR BEAE — MR, Al AR AN
HI new REIEAFMRR, EAFZHEREDAFKGARY, HEYOS G EIRHTE — Sk,

PRI E A, IRt 1A RS R IR K R R AU APIR S B SCA o IR 8 58 B0 TSR
(UMD) [, PONEATRIERRA E R 22k,

W
WRARPRAR | — 2858 T TypeScriptie infi] TAERIZ DML, IR AR BENS AT 2540 5 5 P B S0k
5

U SR AR IEAE BRI LIX FAR R, IRATRE 4G RME T @ TypeScript R AR 24 . I — T, FRALwE
PAR 5305

o RMAAZAH ( type sn = number | string; )
o FZIIMH ( interface I { x: number[]; } )
o KM (class Cc { } )

o Mz~ ( enum E { A, B, C } )

o FRIAIFEAKAE import FHHH

PA_EAp b s BT A 2 B — B R R A4 R

=1

HRAMLL, KRR DB g SR E. [ERBITN AT, WRMERIEAX RS . L let x =
5; BlE— 1408 x HIH.

IR, LR 5 URE s A -

e let, const, Al var FEHf

. E{HK namespace EY module 7 Hf
e enum FHHY

e class mHf

YBRMER import & HH

e function FdE:'Eﬁ

il 44 2 [F]

KRBT LIFAE Tan a2 B b, ARXMERAEY let x: AB.Cc, AT ¢ KALKEH a8 i
EZlLTR

A B ER - X B, AL AR R B .



FHRNHE: 4T, ZHEX

CABENGT A, RATATERH SHORENE L — AR, —MER— A2l T 2
P47 BETHTER L FSORERA. Ha, 5] let m: AA = A; . A ECHCAMG 4SS
i, RIS, B R, X0 SR R SR e 2RI A

RELEESANEE, HERERNALE R ERXICRRTTER . FHERITRE R A s
7.

NEHE

RIS I RE v E R R, b, class [ABTHIERBIAEYIELE ., class ¢ { } FHHGETH
MRV KA ¢ fRIRIISLBIS, (E c femRiiE s, Az S A AT N .

JEDA Ry
PBBHATS T B foo.d.ts -

export var SomeVar: { a: SomeType };
export interface SomeType {
count: S

¥
R E

import * as foo from './foo';
let x: foo.SomeType = foo.SomeVar.a;

.log(x.count);

XA DR GFH TAE, (HAZAFRAIENE someType F somevar fRAHIG BRIMLIRA A LLARA 1A IR 4
AT LME FHH Gl A R ) 44 7 Bar RARIXPIFPAE AT R (EAXS S -

export var Bar: { a: Bar };
export interface Bar {
count: S

}

KPR TR L2

import { Bar } from './foo';
let x: Bar = Bar.a;
.log(x.count);

PR, XEIRAVE Bar MURRAE. ESRAIBA AW Bar N Bar KM -- B TRMAL
i



R A

F—EAGSENZ N FEHAE. i, class ¢ { } fl interface ¢ { } A ARIFAFELEI HAD
ATUMCA ¢ RAR R

REARF A SO AR . — /N8 R U (e 2 2 R 4 I 3L e B = A ph R B AR e ATIE AN [F)
A B, SRR RN R AL R R A RS DL S C type s = string ), fr & 2E7KIEA
SRR,

EIRANTE B e

K H interface ¥ N
FATATLUEH — interface fE7— interface 75 B BLUSINAAM A A «

interface Foo {
X: A
}
// ... elsewhere ...

interface Foo {

y: 5
}
let a: Foo = ...;
.log(a.x + a.y); // OK
KAFEAE 12K

class Foo {
X: g
}
// ... elsewhere ...
interface Foo {
y: 5
}

let a: Foo = ...;

.log(a.x + a.y); // OK
FERRATA R A4 R0 4 B ( type s = string; )

{4 ] namespace ¥ Il

namespace 75 HIF LLAISRASINEIBAL, (HAar 43, REANHIHR.
B, FRATTAT REAR N A5 1 2 — K



class C {

}

7] ooc

e

lsewhere ...

namespace C {

}

let y

export

let x:

C.x; // OK

EREAARANYIT B, HATRM—MER ¢ MigSs CERWERED » XRPFVENEm T —4
6, HREEPAESRZS M CREES Tadzh, maZmas TR aazn) .

FATIETT AL SN — i 44 23 [A) A

class C {
}
// ... elsewhere ...

namespace C {

}

export

interface D { }

let y: C.D; // OK

XN H, BERERANE T namespace FHIAMT Iar4a2H ¢ o fOvmAZEEN ¢ AR
MME ¢ SRR ¢ IR,

e, BATAT LT A E )4 93832 namespace A . 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 {

}

7l coc

export

export

e

interface Y { }
class Z { }

lsewhere ...

namespace X {

}

type X

export
export
expo

}

var Y: 3

namespace Z {
rt class C { }

TECAMII T, MR T BT 45 54 3

—MH

NS
/l\ﬂlj

fE A 4

X (KN namespace FHHEE—AME, z )
222\ x (KN namespace 7 HE & —AMH,
220 x HSEM v

fEar A x BESRA 2 GBSt

zZ)



o fH x MI—NEMME z CRIMERED
B AR TR R FEEE X
e Y C( number ) , ER&ME x KI—NEMNE

o — NN z

o H z, BRME x W—EHE
o TE x.z AR T ¢
o fH x.z MI—NEMME c

o M x

i H] export = BY import

—NEEPFENZ export Al import FHHISFHELG A HIRTE & L.



ERMCA LRI RS R G — N E S, BT RARInpm T . A FR 27700k
RAT 5 B A BInpm:

1. S5EREnpmEIIGRE—it, %
2. RAi#Inpm_ L @types organization.

SRR i 42 ) LA P R R A B B SOOI A npm &L TG, SR —Fh o7 0. SXAEITE, AR B SC
155 JavaScript s & £ — AL .

A5 7 B SO 2R I npm AL

WMRARPIEE — N s XM, RIERTFEE package.json BB AP, KE types B
FR AR — L ) A B SO . Bl

{
"name": "awesome",
"author": "Vandelay Industries”,
"version": "1.0.0",
"main": "./lib/main.js",
"types": "./lib/main.d.ts"

}

ERE "typings" 5 "types" HAMFEMEX, tHAlbMEHE.

[FIRE BT AR AR B WS40 index.d.ts JFHAZEABKRHEKE (5 index.js 51 ,
AT EM "types” BIEIRE 1.

1A

FT B A 2 FInpm BT B 1. B OR BT AR 14 75 BB ¥ 7E package.json [ "dependencies” HI5H] T
tean, RS 7 — MM e WO T Browserify #1 TypeScript.

{
"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”


https://www.npmjs.com/~types

XH, BATAMKEB T browserify Fl typescript fl. browserify ¥ S IR B SCHRGIE S
Finpmu B, FrAIRAT R EAKH T @types/browserify 2RI ERIA M.  typescript fx, B
7SO T npm B B, DRI FRATIAS T A A 7 B o

FRATTH A X AN B B B HH A I S, Rk browserify-typescript-extension TR P i i
sefis, IERE, FAEH "dependencies" TMiANi& "devDependencies" , BN KR EF) el
MLets, WRBATARES a7 N, I IR A A — A PEAE A s, A3t T
PIf#F devDependencies o

fakafs 5
/// <reference path="..." />
ANEEFEHBEMER /// <reference path="..." /> o

/// <reference path="../typescript/lib/typescriptServices.d.ts" />

NiZAEH /// <reference types="..." /> 0¥

/// <reference types="typescript" />

S5 BRI A AR — 19 1 PR -

TR BT RO 75 B
SRR AT P B A T 57—

o NEHEHHI BRI E, REFEAIES B0
o AEDREHIFE IR E
o ROZMKHTnpm RSB, fRRE RS E H RS B

NAR AR 7 B S

ERATFSII 2T, HIRAEDefnitely Typed bt 7 4 BRI — 431 Al T BLiE# 4R T Ha
R T CL S f

KA E|@types

@types N2 MDefinitely Typed R H B &AM, Eidtypes-publisher -1 w5 ARLEAR 60 & AR
HN@typestd, #3Z— pull requestFhttps:/github.com/Definitely Typed/DefinitelyTyped. {EiX B
% VE40{Z B 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

fETypeScript 2.0, FRHL. MM EKAE PR RG2E S KRS U E A MIX =19

N

fETypeScript 2.0L_ERfRAS, FRICEALF B 3O A 5 2248 fHinpm.,
e, FkHtlodash e (KA B, R /A8 R ) A &

npm install --save @types/lodash

il F

T#EseE, Bl LB #EE TypeScript B #i fflodash T« ANif & fER e BLIE &4 5 ACHS HLAd .
telnn, R4 npm install Ze3% PR, RAT DEH T

import * as _ from "lodash";
_.padStart("Hello TypeScript!", P I

BE WERAR B IR, 2R FEHERNEE _ .

_.padStart("Hello TypeScript!", > M)

=ik

KEHIEU T, RRFERLO LT EREENNE npn LB FHIFE, (HEH etypes/ T4
HURARTELMIE, AT LA7Ettps://aka.ms/typesix B A AR B XK i .
VERR WUURE R I A SO R AR, KT CA TR — ), XRER T T R,
& DefinitelyTyped 5Tk i B5 71 T M E1H


https://aka.ms/types
http://definitelytyped.org/guides/contributing.html

ik

WR—NHZFE NFE— tsconfig.json X, A BEKEIXA H 32 TypeScripthi H K H 5% .
tsconfig.json XHFHHEE T ARG X0 H BRSO A w B . — NI H n] DU LR 7 Xz
*‘ﬂéﬁﬁf%:

1 ] tsconfig.json

o ANHALMHASAFRFIEON F A tsc » HRiFSSMUETHFIFUH LA tsconfig.json A,
B ) B RS H 5.

o ANAHALFTHIN SISO TR tsc , HAEHM TS --project (8 -p ) fEE—1M
& tsconfig.json SR H

g AT LR E THIA SIS, tsconfig.json ARt M.

7~
tsconfig.json 714

o ffiff] "files" B

"compilerOptions": {
"module"”: "system",
"noImplicitAny": R
"removeComments": 5
"preserveConstEnums": 9
"outFile": "../../built/local/tsc.js",
"sourceMap":

}s

"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 f§if] "include" F1 "exclude" &1

"compilerOptions": {
"module": "system",
"noImplicitAny": 5
"removeComments": B
"preserveConstEnums": 9
"outFile": "../../built/local/tsc.js",
"sourceMap":

3
"include": [
"spc/xE/E"

15
"exclude": [
"node_modules",

"¥*/* spec.ts"

RN
"compilerOptions" W] LAH RS, XN 4iFas &M HBOME. EIXEEEERIH T ILTIBIR,

"files" FHE MU E AN BRLA X T AERIFIER . "include” F "exclude" JEVEFEE /34
globlLECHE AR . CHFIFIglobiE LT A :

o * [LEOBRZNTAT (ANEAEH DR
o > LEC—MERETH ONESEHRDRRRT
o xx/ HIHULEAER T H X

WER —globfE LB I R s « 80 o+, IBAACE SRR R A R A SN (HLnBk
ik .ts,  .tsx , A .d.ts , WIHR allowds WERE true BLHEE .js A .jsx ) o

WA “files” Ml "include" #BAWIRE, MM S LT H M T HF A K TypeScriptsC
fF C .ts, .d.ts Fl .tsx ) , HEFRTE "exclude" BIFEMI /. IS C .4s 1 .jsx O HHh
BEFERUIR allowds BEREM true o WIERIEE T "files” B "include" , MWIFHMIGEANILEE
—IFE R, fEH outbir FRE M) H R TS KIZ M PR A HERR,  BRAEVR B M

H "files" W¥HA TR CXMN AN exclude FREMKH)

A "include" BIAMISCHFATLMEH "exclude" JEMELIE. SRT0, Bt "files JEMEIHHITE &ML
B R SWE SN, A "exclude" WMKE. WIRBARAKIEE, “"exclude" FRINEHN F&
HEBS: node_modules , bower_components , Fl jspm_packages H3k.

AR "Files =k "include" #&ERISCHEIT S R SCHH e gk, Ats 51T B.ts , Kt B.ts A
WeHE, BAEBIH T Ats 7 "exclude™ I FE .,

tsconfig.json SCHFATBLRAZILM, TBAFTEERMCH (i EHFTR) #2 DABA R B k54
.



TEm 24T LI B YmIFIE TN E 557 tsconfig. json A4 LA AR R & T

@types , typeRoots Al types

BN A" @types "B fEMPEII T A E K. node_modules/@types U T EALKEA]
T AR TR i
i, ./node_modules/@types/ , ../node_modules/@types/ A ../../node_modules/@types/ =3

faray
SFo

WIRFEE T typesRoots , KA typesRoots MMM A St datk. Ha:

"compilerOptions": {

"typeRoots" : ["./typings"]

EABEXM 2SI L /typings FHEHME, MAEE ./node_modules/@types BT IEL.
WARIEE T types » RAPIIHRNBA 2P0 EHR. .

"compilerOptions™: {

"types" : ["node", "lodash", "express"]

XN tsconfig.json XAFBN AL
./node_modules/@types/node , ./node_modules/@types/lodash F ./node_modules/@types/expr
ess . /@types/. node_modules/@types/* HLMHIAIHERASH G ANk,

fB8E "types": []1 KZEHEBGIN @types .

ERE, HEIEIANREREH T 2REHE kTR M2 EER. WRIREH import "foo" i
#], TypeScript{i#A 224 node_modules A node_modules/@types SCAHJeKIRHL foo L,

compileOnSave

TERNZERE compileonsave Anich, 1] LLiEIDEFECRAZ SCAF BT ARYE tsconfig.json HFTAZR L
o

"compileOnSave": 9
"compilerOptions": {

"noImplicitAny" :



A S X AR 75 B Visual Studio 2015,  TypeScript1.8.4 Ll 3 H % 3atom-typescriptififs:.

3

Fix EAFEMA: http://json.schemastore.org/tsconfig.


https://github.com/TypeStrong/atom-typescript/blob/master/docs/tsconfig.md#compileonsave
http://json.schemastore.org/tsconfig

AS U TH ¢ £2 2 21455 75 B SO T



I P 38 T30

1% 1 KM BRUE BB
--allowJs boolean true JC Y2 i javascript SCA2F.
e . | REABRABEBRUSY
--allowSyntheticDefaultImports boolean "system"“— NFEN. XA LH
N7 R
--allowUnreachableCode boolean false AREPATA RN FACHE 4
--allowUnusedLabels boolean false ANFRAE AT FH R 4 4
. FR BT AR AR O AR HR 42 1)
--b Url t - T3~ ol N
asemr _— BT SRS T Ve -
--charset string "utfg" BN AR5
:édeclar‘ation boolean false A R N B d L ts A
--declarationDir string AR R8PS B ST ) L R
--diagnostics boolean false Bz E R,
--disableSizelimit boolean false 2% H JavaScript T2 FH
. TEHi H SCHE T S MAB
emitBOM boolean false (UTF-8 Byte Order Ma
25 R0 BB M 75 A )
--emitDecoratorMetadata [1] boolean false Eﬁ?}%o ﬁ%lssue #25‘1
FE.
--experimentalDecorators [1] boolean false SEIG M FHEST 261 2% X%
-- ARty 3
forceConsistentCasingInFileNames RCCEEET [EESE A ST A
--hel .
e TN .
N A LN sourcemaps 3
inlineSourceMap boolean false ﬂﬁsourcemapsﬁzﬁiﬁ
B A Ssourcemaps’E
T S 5 fef L
--inlineSources boolean false ﬁ:l:lﬂ, Kj{ﬁﬁuﬁ?
inlineSourceMap gy --
sourceMap JEME
v ¥E 4k TypeScriptTit H Jf
/[\ tsconfig.json Iﬁ:
pa A 7k
--isolatedModules boolean false %$4¢i&éﬂ&ﬁﬁ¢*ﬁm)
imports.
[} v = =
--Jjsx string "Preserve" LE"tSX P IL S FFISX:

'Preserve'. &FJSX,

ii%iiﬁﬁ%‘%%%[]\ﬁ‘ﬁ


https://github.com/Microsoft/TypeScript/issues/2577

--1ib

--listEmittedFiles

--listFiles

--locale

--mapRoot

--maxNodeModuleJsDepth

--module
-m

--moduleResolution

--newlLine

--noEmit

string[]

boolean

boolean

string

string

number

string

string

string

boolean

false
false

(platform
specific)

'commonjs'

‘module ===
'amd'

(platform
specific)

false

I

A R FRELN -

es5

es6

es2015

es?7

es2016

es2017 dom webw
scripthost
es2015.core
es2015.collection
es2015.generator
es2015.iterable
es2015.promise
es2015.proxy
es2015.reflect
es2015.symbol
es2015.symbol.well
es2016.array.inclt
es2017.object
es2017.sharedmemor

3T B i G 1 S 2R O AR |
G PR RE AT BN SR A

RoREEIR(E BN i
en-us.

FRRAR 8 € 15 € sourc
BAE, AN AE AR A
M .map XHRIEIEATH
AFET §s CHRIibER
it. fREMMESIRAN
Fl| sourceMap B E5VFIA
EH,ed.

node_modulesf&ifi )
I In#kJavaScript>Cf4: .

-allowJs o

i 78 HE A B R R G A
fid: 'commonjs', '‘amd',
g 'umd'si'es2015'. H
A'amd'fil'system'GER -
outFile —iEffH. XME
PAT I AN e A H 'esz

VYVYVYYVYY

VVYVVVVVVVYYVYYVYY

'system’

A S R E AT S5
fF: 'CRLF' (dos) % 'L
(unix) .

AN B A



--noEmitHelpers

--noEmitOnError

--noFallthroughCasesInSwitch

--noImplicitAny
--noImplicitReturns

--noImplicitThis

--noImplicitUseStrict

--nolLib
--noResolve

--noUnusedLocals
--noUnusedParameters
-—etE-

--outDir

--outFile

paths [2]

--preserveConstEnums

--pretty (1]

--project
-p

--reactNamespace

--removeComments

boolean false
boolean false
boolean false
boolean false
boolean false
boolean false
boolean false
boolean false
boolean false
boolean false
boolean false
string

string

string

Object

boolean false
boolean false
string

string "React"
boolean false

(common

root directory

ANEES S AR O 7
BeR B, 40 __extel

A A AN Al H S A

4 switch i A) [ fallthre
CBF, “ASfeirswitchifce
E)

FERIEAMAE ] LA L
R R

A2 PR B BT A R [ i 42
B 4R

4 this KIAXKERN
s, AR AR

M H AN use s
LS BRI ESCHE il

A /// <reference™”
NS N 21 2 13 S5

A AR AR E N
A AL H R 0
FH. ffiH --outFile
I [ H H .
Pt S E I R — A
I A AR AR A NG 1A T
M ///<reference’ > #
ST R E ) . BEH
ST ARVER .

B 2 B H T baseurl
E;WU%O BB AT

1% o

R const A1 enum FHI
% const enums docume

PR o

SRR B BCE R,
ER

ZwiETEE HaR FIITH .
ZEE -4 tsconfig.j
EMBE. AFtsconfig
fEEZAEE.

2 H AR A ' react' JSX
€ createElement Al _

LELERSES

MIERPTAERE, BRT UL
FRALAE 2o


https://github.com/Microsoft/TypeScript/blob/master/doc/spec.md#94-constant-enum-declarations

--rootDir string is computed outDir .
from the list

of input files)

R Croot) CHFRIIE,
rootdirs 2] string[] BATI R LA

PUAAT SO T fEvETE .
--skipDefaultLibCheck boolean false R P P BRAN 75 B SC AR

L RS P B RS B ST (

--skipLibCheck boolean false KR
--sourceMap boolean false 2E AR B map! SCAEE .

¥& & TypeScriptilii SC1E i

A ‘)1 > = Lo \/T S
eouneetiost trine N
ZE B &g sourcel

FEHE ) null Ry B
T, null Fl undefine
AT, HavrA

--strictNullChecks boolean false pen Sy ﬂé}ﬂiuﬁ 0@4‘%
4b, undefined ®J LATG

Bl void ) o
. 1 AXFEA /** @interna
--stripInternal [] EOELEE false JSDOCIE i A T A e
o boolean false L 1E X5} o} ¢ = T & (R4

suppresskExcessPropertyErrors [1]

FHIE --noImplicitAny

suppressImplicitAnyIndexErrors RCCECan U §§3@$§5§§f&%ﬁ° £
--target . R & 7 ECMAScript H #rhi
_ string ES5 . . 1
t i\), 'ES5', sES6!
--traceResolution boolean false Eﬁk*ﬁﬁ%ﬁ@*ﬁaf %%
B SR W SR 4
--types string[] @types, --typeRootsH
T RIS B
B B SRR S B SRR
--typeRoots string[] E @types, --typeRoots
T REAE R
:;Versmn FTEN G PR IR 5
--watch TERAE S R B 1T oW 4
W W, EEN1SCRR E

o 1] st oy j st 1 1
o [2] XLk F HBS7E tsconfig.json HUHF, AARETE A 1-E .,

HRER


https://github.com/Microsoft/TypeScript/issues/1232#issuecomment-64510362

o fEtsconfig.json SO B 15 B Y i A3 1R Tl
o TEMSBuild 7% B ¥ B 4 B A5 1 101



ik

PR U] LLLE £ FIMSBuUild #9750 H L ik MSBuild J& 145 7€ -

Bl

<PropertyGroup Condition="'$(Configuration)' == 'Debug'">
<TypeScriptRemoveComments>false</TypeScriptRemoveComments>
<TypeScriptSourceMap>true</TypeScriptSourceMap>

</PropertyGroup>

<PropertyGroup Condition="'$(Configuration)' == 'Release'">
<TypeScriptRemoveComments>true</TypeScriptRemoveComments>
<TypeScriptSourceMap>false</TypeScriptSourceMap>

</PropertyGroup>

<Import Project="$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v$(VisualStudioVersic

Condition="Exists('$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v$(VisualSt

€ >

WS

Y VR 1% T M SBuild & 1 4 1 ]

--declaration TypeScriptGeneratesDeclarations A KA

AMD ,

—-module TypeScriptModuleKind fj;’;’"‘

Syste

--target TypeScriptTarget Egz ’

--charset TypeScriptCharset

--emitBOM TypeScriptEmitBOM A R AE

--emitDecoratorMetadata TypeScriptEmitDecoratorMetadata A KA

--experimentalDecorators TypeScriptExperimentalDecorators A KA

--inlineSourceMap TypeScriptinlineSourceMap A IR AR

--inlineSources TypeScriptinlineSources A R AR

H3hi

--locale Hzh i Prefer
LI

--mapRoot TypeScriptMapRoot A

--newlLine TypeScriptNewLine CRLF

--noEmitOnError TypeScriptNoEmitOnError A IR



--noEmitHelpers
--noImplicitAny
--noUnusedlLocals
--noUnusedParameters
--nolLib

--noResolve

--out

--outDir
--preserveConstEnums
--removeComments
--rootDir
--isolatedModules
--sourceMap
--sourceRoot

--strictNullChecks

suppressImplicitAnyIndexErrors

--suppressExcessPropertyErrors
--moduleResolution
--experimentalAsyncFunctions
--Jjsx

--reactNamespace
--skipDefaultLibCheck
--allowUnusedLabels
--noImplicitReturns

--noFallthroughCasesInSwitch

--allowUnreachableCode

forceConsistentCasingInFileNames
--allowSyntheticDefaultImports
--noImplicitUseStrict
--project
--watch

--diagnostics

TypeScriptNoEmitHelpers
TypeScriptNolmplicitAny
TypeScriptNoUnusedLocals
TypeScriptNoUnusedParameters
TypeScriptNoLib
TypeScriptNoResolve
TypeScriptOutFile
TypeScriptOutDir
TypeScriptPreserveConstEnums
TypeScriptRemoveComments
TypeScriptRootDir
TypeScriptlsolatedModules
TypeScriptSourceMap
TypeScriptSourceRoot
TypeScriptStrictNullChecks

TypeScriptSuppressimplicitAnylndexErrors
TypeScriptSuppressExcessPropertyErrors
TypeScriptModuleResolution
TypeScriptExperimentalAsyncFunctions
TypeScriptJSXEmit

TypeScriptReactNamespace
TypeScriptSkipDefaultLibCheck
TypeScriptAllowUnusedLabels
TypeScriptNolmplicitReturns
TypeScriptNoFallthroughCasesInSwitch
TypeScriptAllowUnreachableCode

TypeScriptForceConsistentCasinginFileNames

TypeScriptAllowSyntheticDefaultimports
TypeScriptNolmplicitUseStrict

VST

VSN

VS HF

AR
A ZRAE
AR
AR {E
i
A IRAE
S
A
A /R 1B
AR
S
AR
A
S
AR

N:
AR AE

Clas:
Node

A /R {E

ReacH
Prest

string
A RAE
i
A RAE
AR AR
AR

A RAE

AR
A IRAE



--listFiles VSASCHE

--noEmit VSA L Fr
--allowJs VSA Y K
VSFFA 1% I TypeScriptAdditionalFlags =

B AE 1Y Visual Studiofiit 4 HL 57 R IR 6 % 770 ?

T c: \Program Files
(x86)\MSBuild\Microsoft\VisualStudio\v$(VisualStudioVersion)\TypeScript\Microsoft.TypeScr

ipt.targets 4. WHAIMSBuild XMLARZS S5AHN ) tsc ZmiPkidk I A it B #0578 B o

ToolsVersion

TR A B <TypeScriptToolsVersion>1.7</TypeScriptToolsVersion> JEMEAE R B T A s
IR PF RS A S GXAMI T A21.7)  XEEk R — A LARRAE A R8s A F [ 5 O RRAS 25 9% o

IR ATEE TypeScriptToolsVersion , U HIMLAS 12 (1 SofT A R 2 126 4% 5 F) 22

Un SR P 0 A2 BT RS K TypeScript, A8 E YOI TAR I AR 21— MR T 2 T RR AR 1%
.

TypeScriptCompileBlocked

WERGRAE e T A (e, gulp, gruntZ525) 3F HAEHVSHCAIT R AR T B, IBALE TR
Hi%HE <TypeScriptCompileBlocked>true</TypeScriptCompileBlocked> o IXFEVSH AL Rm
HIINEE, TSRS fE LM .



Browserify
7%

npm install tsify

iR A AT T

browserify main.ts -p [ tsify --noImplicitAny ] > bundle.js

1 F API

var browserify = ("browserify");

var tsify = ("tsify");

browserify()
.add('main.ts")
.plugin('tsify', { noImplicitAny: D)
.bundle()
.pipe(process.stdout);

HZVEEE: smrg/tsify

Duo
7

npm install duo-typescript
(EE R S =

duo --use duo-typescript entry.ts

1% FH API


https://github.com/smrq/tsify

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 ( ) A
if (err) throw err;
// Write compiled result to output file
fs.writeFileSync(out, results.code);

})s
BLEQE R frankwallis/duo-typescript
Grunt
7 AL
npm install grunt-ts

F: K Gruntfile.js

.exports = function( ) {
grunt.initConfig({

ts: {
default : {
src: ["**/*.ts", "lInode_modules/**/* ts"]
}
}

})s
grunt.loadNpmTasks("grunt-ts");

grunt.registerTask("default", ["ts"]);
s

BEZEMER: TypeStrong/grunt-ts

gulp

2R


https://github.com/frankwallis/duo-typescript
https://github.com/TypeStrong/grunt-ts

npm install gulp-typescript

Jt K gulpfile.js
var gulp = ("gulp");
var ts = ("gulp-typescript");

gulp.task("default", function () {
var tsResult = gulp.src("src/*.ts")

-pipe(ts({
noImplicitAny: ,
out: "output.js"

s
return tsResult.js.pipe(gulp.dest('built/local'));

3
WL EME R ivogabe/gulp-typescript
jspm
7%

npm install -g jspm@beta

. Hiljspmir)0.16betalii < 32 #5 TypeScript

L4015 8. TypeScriptSamples/jspm

webpack
&S

npm install ts-loader --save-dev

3t A webpack.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"
}s
resolve: {
// Add '.ts' and '.tsx' as a resolvable extension.

extensions: ["", ".webpack.js", ".web.js", ".ts", ".tsx", ".js"]
}s
module: {
loaders: [
// all files with a '.ts' or '.tsx' extension will be handled by 'ts-loader'
{ test: /\.tsx?$/, loader: "ts-loader" }
1
}
}s
< >

BEF L L Tts-loaderfIVELE &
B

e awesome-typescript-loader

MSBuild

O LR, B A 22K Microsoft. TypeScript.Default.props (7E i)
i Microsoft.TypeScript.targets (TR SOt


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

<?xml version="1.0" encoding="utf-8"?>
<Project ToolsVersion="4.0" DefaultTargets="Build" xmlns="http://schemas.microsoft.com/d
<!-- Include default props at the bottom -->
<Import
Project="$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v$(VisualStudioVersion)
Condition="Exists('$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v$(VisualStud

<!-- 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="$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v$(VisualStudioVersion)
Condition="Exists('$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v$(VisualStud
</Project>

< BC B MSBuild g ¥ 25 1 T 1 2 FRAHME R, 1§25 (EMSBuild B g e 171

NuGet

o fif 5 -> Manage NuGet Packages
o Trik Microsoft.TypeScript.MSBuild
e s Install

o ZAEMJE, Rebuild.

¥ 24115 2155 % Package Manager Dialog#lusing nightly builds with NuGet


http://docs.nuget.org/Consume/Package-Manager-Dialog
https://github.com/Microsoft/TypeScript/wiki/Nightly-drops#using-nuget-with-msbuild

TE RV PERR RIS A] B K- 104 E S & TypeScript(f) master 20 XACHS I KA #INPMAINuGet £, F
A e 3R15 I8 T 2 A A el

£ FH npm

npm install -g typescript@next

fi F NuGet A1 MSBuild

TR RFRERCE LR HINuGet . 1E41(5 5.2 7% il B MSBuild LK FINuGet.
www.myget.org.
AL

e Microsoft.TypeScript.Compiler : Y& T H ( tsc.exe , 1lib.d.ts , . ).
e Microsoft.TypeScript.MSBuild : Fl B[ —FER) T H, &5 MSBuild#E45F1 H b
( Microsoft.TypeScript.targets , Microsoft.TypeScript.Default.props £, )

SEBTIDER fs FH & H A

PRIEA] DA & IDER M A HM . e E@ i npmze 35, AR AT LT 42 Ry 2 35 Bl 3 2 3 B A T
E@ node_modules Eii%jro

TR ERAMREIRC L ZEELF T typescript@next o

Visual Studio Code

HEHT .vscode/settings.json Ul F:
"typescript.tsdk": "<path to your folder>/node_modules/typescript/lib"
P45 B2 WLVSCode 1Y,

Sublime Text

W settings - User WIT:

"typescript_tsdk": "<path to your folder>/node_modules/typescript/lib"
VFEANE B2 W40 76 Sublime Text ! %2235 TypeScriptidiff .

Visual Studio 2013 and 2015


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
https://code.visualstudio.com/Docs/languages/typescript#_using-newer-typescript-versions
https://github.com/Microsoft/TypeScript-Sublime-Plugin#installation

R RZE SR ZIR LR RAKIVS TypeScriptidift.
TR DA S R e, (HRRATIEE R R DR 2 a0,
1. T#VSDevMode.ps1iA .
ZWiki R A B g SO IR .
2. fEPowerShellir 47 & H B 417

VS 2015:

VSDevMode.psl 14 -tsScript /node_modules/typescript/lib

VS 2013:

VSDevMode.psl 12 -tsScript /node_modules/typescript/lib

IntelliJ IDEA (Mac)

HIf¥ Preferences > Languages & Frameworks > TypeScript :

TypeScript Version: W14 i#EIINPMZZ3E:  /usr/local/lib/node_modules/typescript/lib


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

I

ftJavaScripti (i TypeScript) , this KEFHAT NS L EEFTHEL KA. XTSRS
Wz, R TR A EIBE S AP, MRS ERIESR this KEFHITA.

KRR HRE 2R SR TypeScript ¥ this A, JF HARML 7 —L8fg g gy AN S B R,

SR R AT 5 B R B

ZK this BRSO HRUAEIR 045

K HEFEL ( this.foo ) N undefined , {HHEEHEA A

this HEFEA2 AR window XF RIMARRSERIXS R (FEIEHAE0R)

this M{EN undefined TMANRAESLHIN G GEAEHET)

WA C this.doBa() ) RI, HR(EE W“TypeError: undefined is not a

function”, “Object doesn't support property or method 'doBar" &% “this.doBar is not a function”

FEFP A RO I T B AR

o FHUEWEWT, LUl window.addEventListener('click', myClass.doThing);

e Promisef#l, ELUT myPromise.then(myClass.theNextThing);

o F=T7FEFIMA, HLUT $(document).ready(myClass.start);

o PRECIFIE, Lthin someArray.map(myClass.convert)

o ViewModelZE ) BLAT2S, Ban <div data-bind="click: myClass.doSomething">

o NEGHE KA, ki $.ajax(url, { success: myClass.handleData })

JavaScript ] this 7Tt 4 ?
ELH SR SCEE A T JavaScript this HEF MR, AEILE, K, i,

*JavaScript 2 19— s B AT, ARTT DAL N H AP R HEWT Y this FRIEIARZATA GRS
FEALASERIBFHBIEDD

o WX REZ function#tbind AHMEE R, 4 this FEMFIZEAN bind IS
o UWIHEREHELL foo.func() EAXMHA, A this {HN foo

o WIRRBI BT, this 4N undefined

o LN, this HRERMNE NEERHAEEEN window )

RSP 27 5 E SR RCR .t


http://www.quirksmode.org/js/this.html
http://javascriptissexy.com/understand-javascripts-this-with-clarity-and-master-it/
http://bjorn.tipling.com/all-this

class Foo {
X = 3;

print() {
console.log('x is ' + this.x);

var f = new Foo();
f.print(); // Prints 'x is 3' as expected

// Use the class method in an object literal
var z = { x: 10, p: f.print };

z.p(); // Prints 'x is 10'

var p = z.p;

p(); // Prints 'x is undefined'

this W EKAE 5

PREGE & R R G5 5 A B HI R T ik BA SL RV R E o AR RARE 2120754551 1 1
AT AR R A ZOR AT, this ATRECZEART T .

Bil5

var x = new MyObject();

x.printThing(); // SAFE, method is invoked where it is referenced
var y = x.printThing; // DANGER, invoking 'y()' may not have correct 'this'
window.addEventListener('click', x.printThing, 10); // DANGER, method is not invoked whe

window.addEventListener('click', () => x.printThing(), 10); // SAFE, method is invoked i

< >
(3]
AL SRR this 9 LT

ik FH S 491 pR 2

& TypeScript BRI AR Y 532, ARAT DA — AN S2 5 &7 3k R ECR & 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 'this'

o [N X REEANIESLBIREATTIERI AN . RN EEE R TR, B4
R st 7o 2R, EAE SRR RECE T, iERIHHIRE] this B XS ERRK
W A ISR A 2 — AN AR AT B A R — 2,

o Uf: HEAMBEHEATRESICARE this ETF3C

e Uf: 7ETypeScriptH &35 2245 )

U SRR BT S EAN TR LMY T A

o IR: YRAEZEAREELEN super WA TVL
W FERESH P a4 TASNAER R 2 AL B T RS VAR AT SR E T DA A A

A b PR B T Sk
fETypeScripH (X BN T HHEARM T —HS%50

var x = new SomeClass();

someCallback((n, m) => x.doSomething(n, m));

SR AR RE b BRI B S ) ok 500 LG E AR
e lf: 7ETypeScript, 100%H)2575 224

e 1. YFECMAScript 3 HL[AIREA: 2%

PR R TR BN — IR S 44

RE 2S5 4

XT RS HAREN (rest)

Function.bind

var x = new SomeClass();
// SAFE: Functions created from function.bind are always preserve 'this'

.setTimeout(x.someMethod.bind(x), );

F SR WAEELRE b RIRI S Sq9) ek B0 b IE AR
Uf: AR R S EON TR RN LA

e IN: HHEIETypeScriptH, AR Z 4]

o ¥K: HYEECMAScript 5 4%

o IR: MREHAN2K A 44



XA AL NG & 45 TypeScript T & B BAZE IT % TypeScriptit) 15 FH 7 .

YA —EEH, EETUMN %,

il 4

f§i FiPascalCase WK A fr 4 .

B 1 MO D AT .

f§ FiiPascalCase Ny H 2511 i 44 -

f§ FlcamelCase N $fr % .

fi FlcamelCase Ay J& B A H AL S iy 4
ANERFE BN _ ATg.

AT REAF H se B 1) SRR P S Ay 4

A

1. AN SR R —AZ 8 (b fibTds, REER) .
2. ANEEIESC:. )
3. .generated.* JGRMXMHEHINERN, MEFIILE.

N ok wh =

]

ANEFHRBRE, BRARRELEA R A L
ANEAE 4 JRy i 44 78 (AN 58 SR ABUME
BRI ZTIE types.ts HE Lo

FE—AN SO, A M H BLAE T

N~

null ! undefined :

1. {#/] undefined, AZfEH null.

— R

Sof -4 F Type Script 338 ] ' 3k

1. fRixf&Nodes, SymbolsZ#iX N RAEE L E A IMBRAT AL W . AERKBZRENT.

2. RREEH ARSI

R

1. AT REF 80 RS ERE P AN ZEAISR, A RSB A .

pric

1. P RBPAEE2 MR B YER, EER R MR,



TR
ERYL B, KOS T ISDoc KU LR

2o Sfy

R

1. RG]
2. BT BN B BIS B B A ik TF  (fFdiagnosticMessages.json - 1l & #7
SR .

B iR e g B

R FE RN . .

F AN 32 1R SRS FH A S e 3]

ISR RO 2 7 (g, RMLE)

MO0 — 2O RN, RNz R HOE R (l: An external module cannot... AN &
External modules cannot) .

5. (EAHIERZ.

N -

x5 B4
S BRI T — MK SRR — MR, (8 E AR A HO 1R

e 1000 WHIE(EE

2000 EF1E L
4000 75 WAL RAE B
5000 % ¥ SR 05 2
6000 i AT i 1P A1 2

2N

7000 nolmplicitAny/{5 &

.
I

.
I

I8 T

BRI A, FRATTEE S B — 27 vk, MR IRATE S L.

1. AMd FHECMAScript 5% 1fij 2 ff F core.tsix B

2. NEAEH for..in iEHA); M2 H ts.forEach , ts.forEachKey Al ts.forEachvalue . V¥

BATZ AR X .
3. WRATHERTE, =i f8 ] ts.forEach , ts.map Ml ts.filter fXAETEI.

K

1. f# Harrowss 04X 5 BE 44 R 3Rk 20
2. HEEFEHEEA Earrowd B S H S K .
tetm,  (x) => x + x ERA, & IER .


https://github.com/Microsoft/TypeScript/blob/master/src/compiler/core.ts

7.

. X => X + x

i, (x,y) => x +y
fi. <T>(x: T, y: T) => x ===y

SRRy AR AR AR OR .

TR { BRTER—1T,
NES BIHEAEA A,

gy, B9, o5REG-DEK.

i. for (var i = @, n = str.length; i < 10; i++) { }

ii. if (x < 10) { }

iii. function f(x: number, y: string): void { }

. AR AR A AN

(tbtn fFH var x = 1; var y =
else ARSI } FERE—1T.

2;

MAZ var x = 1, y

2;

) .



4
TS TS 75 {8 P Type Soriptis 2 FIZ B FE176 HLAO % 5 Lk A BRI IR 68 5205 .
A N PR R B L R

"tsc.exe" exited with error code 1

o KT YmAY, ik AUTF-8 - https://typescript.codeplex.com/workitem/1587

external module XYZ cannot be resolved

o MEHIEIRIZ | K/ NG UK - https://typescript.codeplex.com/workitem/2134


https://typescript.codeplex.com/workitem/1587
https://typescript.codeplex.com/workitem/2134

PRAE 2 K

e Atom

e Eclipse

e Emacs

¢ NetBeans

e Sublime Text

e TypeScript Builder
e Vim

¢ Visual Studio

e Visual Studio Code
e WebStorm

Atom

Atom-TypeScript, i TypeStrong & % X Atom[¥ TypeScriptif & i 5 -

Eclipse

Eclipse TypeScript #fif, HiPalantirff & [ Eclipsefdifs: .

Emacs

tide - TypeScript Interactive Development Environment for Emacs

NetBeans

e nbts - NetBeans TypeScript editor plugin
o Geertjan's TypeScript NetBeans Plugin

Sublime Text

Sublimelf) TypeScriptififf, A LAiEiPackage Controlsk %%, X H#Sublime Text 2F1Sublime Text 3.

TypeScript Builder

TypeScript Builder, TypeScript% HIDE.

Vim


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
https://github.com/Microsoft/TypeScript-Sublime-Plugin
https://packagecontrol.io/
http://www.typescriptbuilder.com/

ke

e leafgarland/typescript-vim$@ it TiBE AR E R En o ts Fl .d.ts o
e HerringtonDarkholme/yats.vimgfit 7 58 2 &k = HIDOM KT

HE RS T A
HHAEE 1 TypeScriptidiff:

e Quramy/tsuquyomi
o clausreinke/typescript-tools.vim

I SR AR g N E BN TR, FRTT LA 23E YouCompleteMe JEAR A FARAS 3] vimre B, LUEE
WIS LL 255 g FH Ko fisk & #b 2= ThBE . YouCompleteMe<x i Fl ‘e 4114 E TypeScriptidiff e #E 4715 X 2] o

if lexists("g:ycm_semantic_triggers")
let g:ycm_semantic_triggers = {}
endif

let g:ycm_semantic_triggers['typescript'] = ['."]

Visual Studio 2013/2015

Visual Studio B %% Microsoft Web ToolsH iti7 1 TypeScript.
TypeScript for Visual Studio 2015 7£1x 1!

TypeScript for Visual Studio 2013 7£1x 1!

Visual Studio Code

Visual Studio Code, s&— MR EHNE T ERmEDSS, WE T X TypeScriptf) % .

Webstorm

WebStorm, [FH & JetBrains IDEs—#, B3 7 1 X TypeScriptt) > #F.


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
https://www.microsoft.com/en-us/download/details.aspx?id=48739
https://code.visualstudio.com/
https://www.jetbrains.com/webstorm/

5ASP.NET v5— 2 f#i i TypeScript 75 E AR 4R & 1177 Aok i BRI LFE. H 2K TASPNET V51114l
HRIEEAEASPNET v5 Y 7EVisual Studio) T.F2 B 32 HF 1 §i (tsconfig.jsonit fEH k2 1, 7T LATE

XEEFEH3983,

THRKA

FATm LA Visual Studio 2015 B A1 — AN ASP.NET v5 TAEIFLE, R AVRATASP.NET v5ik A 2

&, AUAERIEA AL,
Mew ASP.NET Project - HelloTypeScript

Select a template:

ASFENET 4.6 Templates
F_ll F_-i 4 4
e el o l:J
Empty Web Forms MV C Web AP

e

Azure APl App  Azure Mobile
(Preview) Service

ASFENET 5 Preview Templates

FE r5 5

@J .}J E

Empty Web API Web
Application

Add folders and core references for:

Web Forms MV C Web API

Add unit tests

Test project name: | HelloTypeScript. Tests

| PREVIEW - An empty project template for creating
ASP.MET 5 application. This template dees not have any

content in it.
Fa
“,J Learn more
Single Page
Application

Change Authentication

Authentication: Mo Authentication

5 Microsoft Azure
@ [] Host in the cloud

Web App “‘

| 0K || Cancel |

SRGAE TREMR F SR NI —A scripts H3t XU A TR ZA N TypeScript U £
H tsconfig.json AR EMIFIETAIHTT . 1T & H 2B H LIOXFEA GEIET TE. B
m tsconfig.json A, AT scripts Hx, %EH Add , New Item . 7E Client-side F,

REEHIREIE, Wk s,


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

Add Mew Item - HelloTypeScript

4 |nstalled

Server-side
Client-side

-

Online

MName:

tsconfigl json

Sort by:

ﬁ 5

Ejs
QS
&J
&J

5

fw.

Default -

HTML Page

JavaScript File

Style Sheet

TypeScript File

Script 150N Configuration File

Bower Configuration File

MPM configuration file

Gulp Configuration file

Grunt Configuration file

JSON File

JSON Schema File

J5X File

Click here to go online and find templates.

Client-side

Client-side

Client-side

Client-side

Client-side

Client-side

Client-side

Client-side

Client-side

Client-side

Client-side

Client-side

-

? X

Search Installed Templates (Ctrl+E) P~

Type: Client-side

JSON configuration file for the TypeScript

compiler

Add || Cancel




Solution Explorer

@ o-sa@| p--
Search Solution Explorer (Ctri+;)

fa] Solution 'HelloTypeScript' (1 project)

o Solution ltems
IT globaljson
a sre
4 =7 HelloTypeScript
& Properties

[ =B References
& wwwroot
1 Dependencies
4 scripts
TS app.ts
IT teconfig.json
&1 hosting.ini
b IT projectjson
L1 Project_Readme.htrml
c* Startup.cs

LIS GG Team Explorer  Class View

T JE AT B IR INE] tsconfig.json XA "compileroptions” 9 aH, ibgmiFasiin

HE ZE AR wwwroot SO

"outDir": "../wwwroot/"

AR E L tsconfig.json J5 A REMIFE T

"compilerOptions": {
"noImplicitAny": false,
"noEmitOnError": true,
"removeComments": false,
"sourceMap": true,
"target": "es5",
"outDir": "../wwwroot"

IAE AR IRA TR XA TR, R TE RS app.js A app.js.map A EIEEALE wwwroot HEH




Solution Explorer
@ o-sdBm| F--
Search Solution Explorer (Ctri+;)

fal Solution 'HelloTypeScript' (1 project)
4 Solution ltems
IT globaljson
src
4 =7 HelloTypeScript
A Properties
[+ =B References
4 & wwwroot
4 [T appjs
71 appgjs.map
- Dependencies
scripts
TS app.ts
£T tsconfig.json
&1 hosting.ini
b IT projectjson
L1 Project_Readme.htrml
o Startup.cs

LI LU EGILY Team Explorer  Class View

TS EM TR

BUSIN T —> tsconfig.json X, AREHEREEN)— mZ2JAN0E T — N TypeScript Tz,
TEALF tsconfig.json XHFMIHZRE T . #2EXA IR — B4 K1 TypeScript XU & AN S TERAE R
IR ER . EAE tsconfig.json SKIF H A= BAFERI TypeScript KA A 2 4 1F MU TAEH)
—#hr. FNE, ATRLREIXASEA TR, EAOEZR.



Solution Explorer

| @-S @ | f =5

Search Solution Explorer (Ctrl+;) P~
P Solution ltems
£T globaljson
P Ere
4 HelloTypeScript
& Properties

[P =B References
4 & wwwroot
4 [T appjs
7 app.js.map
1 Dependencies
F Code
T outsideVirtualProject.ts
4 scripts
T5 appts

&7 tsconfig.json

& hosting.ini

b T project.json
"r,'_'l Project_Readme.html
c# Startup.cs

(A7 I 45 %

FEE S FHASP.INET VoI H (R AEI g R TN RE, /RN RE L TypeScript TFE —#4) ¥ TypeScript
SO FARAER ik Thfe . IR THEELAELE tsconfig.son A, HSAMEHRSKEANIE IR 1) % B ik 2

1% o



Options ? >

Search Options (Ctrl+E) o Virtual Projects in Solution Explorer
| Display Virtual Projects when ne Solution is loade
[v] Display Virtual Proj h Selution is loaded
I C#F A
b C/Cos [] Display Yirtual Projects when a Solution is loaded
b CoffeeScript Compile on 5ave
b CSS Automatically compile TypeScript files which are not part of a project
I HTML = ? :
I HTML (Web Forms) () Use CommonlS code generation for modules that are not part of a project
b JavaScript () Use UMD code generation for modules that are not part of a project
[[: fé(;? () 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
i ) ECMAScript 6
[ SOL Server Tools
I T-50190
4 TypeScript
General
Scroll Bars
Tabs
[ Formatting
4 Project
General
B XAML W




JZ R IE

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 %> TypeScripts i 23
o LA (Parser) :  DL—RAFESATHG, RIETE S WIEE, LR RIEZER (AST)

o k&4 (Binder) : {1 symbol KEitXd A [FASHMI A IR GE ke (Fltn: [/—4
B SREEAFR R , B A R A 7 i s R o X B B R Gl 3 X e 2 4
(7 B

o RMMEM I 5K A4 (Type resolver/ Checker) : fEfrfifhkAIME, MEILEE
SCHEAE EGE M2 WHE B

o Ef#E (Emitter) : MN—RIVAHE CtsHld.ts) Efmd, ML FERZ
—: JavaScript (.js) , A (.d.ts) , #i# fEsource maps (.js.map) .

o TAL#ZS (Pre-processor) : “Zii¥ L N CTRMIEAEAN T B LB E . BF
SCHE AR R A A BT A i AT B AR NGRS SCAE, TR0, NS BN IR S BT
AR e EEE import BHAJFT /// <reference path=... /> WAS[AI4ES| F e 0
4,

WA S HEE T RIS KIE R M ISP, AR TR . ST S
Cimport) I, S AP ts” SCAFM AN .d.ts” S, DA PR AbFR (K R 1 SOk o Gl 23tk
17 5 Nodejs LI RAFT A, WA HSRBEAI SR 2 UL R ts 8. d.ts¥™ J& 44 1 S0 A
FNRGAZARerror, KT HECZ A B 1 AMIBRLER

o MATYm IR (tsc) . AL PEAT AT MBI BREN AN A SR I 51 B8 5 S0 (.
Node.js) -

o WEHEMS: BTG EROMFHREE LRE THUMI—E, AFFEEEmESRIONH .

T E RS SR — RV R R8s AR LL B ) B ahab 2, RS TR, AR AL AR H
FdE. FEAREMIIRELINE a4, W EE DA B D) RE L AnBAiE T 1, 1845 TypeScripths A 1 DI fg
PN RF I S g 1 (FEA AT BT --watch D o B F RS R HIRA I AL B AL — N KIIAAAE



fRagh i bR SCHRSCAFREE I R SR 18 DL AEIXFERITEOL T, IE SRS RO T 5 e MR O AR
Y 1 EE R AL AR Py AN

iZ& % [[Using the Language Service API|] LA T i 58 2 VE4H N 2 .

Hifs 4Ky
e Node: %Ml (AST) WAL, B Node T il AR WAL, — Bl sl
A7 2SR T H A R AT B

e SourceFile: Z5EF I HIAST. SourceFile A& Z&—/ Node ; ‘EHefit 1AM DR iH
SCARYRES, SRS, SO B RIRR IR SR A BB 5 e X N AT S 555 1
LA

e Program: sourcefile MG —RFIgFIETRER —DMiFEHRIC. Program R ARG AE
ACES I E N

e Symbol: E4 M. symbols ;EMMUNBEA IS RIMAIZE. symbols JEFE T B LK R BT AN
HE A — AN AR A . symbols 1B X RS A K B,

o Type: Type RIEXNRGMILEHE S, Type AlAEHaT A (LHhn, EAMEDD , s (tban, X

FHEAD .
e Signature: —ILf5 =M signature M. WHLH (calDh , WiE%4 (construct) RG24
(index) -

TRESURER R0

BASFEMTAC I 45. FCEE S S RS- S 598, ©aXBHRWFIIH ( /// <reference
path=... /> WA import iEH)) .

LTS (Parser) A GIEVER (AST)  Node . IXELAUNH F i H A R LI, DR ITE .
—/> SourceFile X RFR A4 E M HASTIH Halrfy —LBio A5 B an S48 KIE SN .

NG, BeAds (Binder) ACFEASTHY A, 4546 IFAR symbols o — > Symbol 23X N 3| — iy 44 5L
o XEAA R ZER, JIAEA A Re 8 TS Wt i, A EAE

#] Node EAMFA symbol , JEHEA symbol (RFFEREFTCHIABT &, e, —/NEFAHIE
H] class Fl namespace WJLA& I, FEHIAEMFEIR symbol . BEA#MSAFEHLL, LAIMARE
A symbol HSLEIEMM K3 PR FH I LA

Al sourceFile AHHTE M symbols 1) &L IEAH createSourceFile API,

FIHATALE,  symbol fRFRMIAN 44 SRR LIAE A SO B B, (HRAT SR W] L2 SUIE 6 F,
TR RS I SR, B2 el —4 Program .

—~ Program & SourceFile WA HHH— RS Compileroptions o JEILIHA createProgram
APBRAIE Program .



B — Program SEf5If)## TypeChecker . TypeChecker s&TypeScriptZ M KRG 0. BT
FHAF SRR symbols Z AR R, K Type MAEZS Symbol , FEAE AT iE
M piagnostic (Lbim: error) .

TypeChecker B SCEMAIZ S HAIER sourceFile B symbol F|—NHREAEIMLIE, 6% m—
1] symbol 3, &IFATEEEN) symbol C(Ebin: AFEXHEA) namespace ) »

FEFIRIRES WML 5E R, TypeChecker BT A SR IC T IXANFE PP BOAEAT Rl A 170 48 i 0 m] A

=]
rE:

X/ Node Ff] symbol &f}4?

X/ symbol FJ Type &f14?

FEAST AN A TRLE symbol A& 1] ML 2
FANRE A B signature #RAG MRLLE?

o EEXT AN SR BRI L R R ?

TypeChecker TFETE RIGHZ WIER"; A 1 HIZ— S A fiF o B B HE R .
TypeChecker XA IFIIX /A @A /) Node , Symbol EY Type , ANEAaIlAAMT LA,

XFF—A Program [FAIFEEE— Emitter o Emitter TITTAENLAE SourceFile W% T
: .js , .jsx , .d.ts Al .js.map o

N
SR AE1A LS (Full Start/Token Start)

WA B B A AN — DS BETHR A — A JEITAE” . 2 RIT IR 48 T BRI, BRI TE
AR IR B . e BITIR" R IE M E— M E XL B F M ST iR 2. 2K
OB, FAVEEE RO IR,

PR A B
ts.Node.getStart WAFHAT SR — AR E .
ts.Node.getFullStart AR Rl A 2R — D R 2 BT 46

HitEANZE (Trivia)
VA BRE N AR VRS AR L B RARAL R B BN, thin=H, FEREE — B RAbrid.

KA B N BB S IR IRER—#5 CRUFEECMASCript APHILYE) I HL AT BETEAT 244 i 1)
EEMEBI, BNASUSAEREN . H2, FOVEATR TR EMMYES &R JLIRS R EE, fr
DA ZE I3 2 R 38 1 A T A APIs 7 4] -

K4 EndofFileToken Jm [ Al LARAAEMTN A CAMAMBIENS) , FraBifm s B AR LA EDRE N
B, 1 HAFAE T2 R S BT R AN T 46" 2Z 18] o

BRI — NI FRICTER U — MR8 T —14 Node o Lbll, £ NmAIHIFH, ATCIHESR
H genie PREUHHA ANTERE:



var X = 5 // This is x.

/x*
* Postcondition: Grants all three wishes.
)
function genie( ) {

while (true) {

}
} // End function

X REHEE L, RSB ZATE var x = 10; &

AT ROslyn's notion of trivia ownershipAbBRVERFTA B 8H R, — A2 M4HE F—17 LR ET
BRIBHARER] N — NI T I XAT 2 GRS T F— k. X —A
A RA A IR BN S, HFHEREHN— RPN ESRINE] end-of-file 2 L.

T RZEEEM S, R GBI N BT B A A R] DAE I T T 1 e BOR 3k
L

FRALPE LA — MR e AL E, IRIFE A B S S — N RAT
ts.getLeadingCommentRanges 59%2@9’]&*%5@7@ (5 ts.Node.getFullStart @aﬁ
SHEARD .

FALF SR — e E, IR B E AL E S —MRAT
ANIERERKTEE (5 ts.Node.getend BLEXHEHHD .

ts.getTrailingCommentRanges

HORBIT, ARBEA N B IR

debugger;/*hello*/
//bye
/*hi*/ function

function KHETHITEHEIFIGRZM /*hello*/ 1R, {H/Z getLeadingCommentRanges X 2xiR [R5 2
N
MAERE

debugger;/*hellox*/_ _ _ _ _ [CR] [NL] _ _ _ _/ / by e [CR] [NL] _ _
1 1 1
SEREFT UG =R B—ANERE
AR/ RER 2
£ >

&, 1 debugger iEA)J51HF getTrailingCommentRanges FJ DLFRENHY /*hello*/ EFE.

RO MM ELZE R, createScanner A — skipTrivia #pid, RAJCLEE
J& false , RJGMEH setText / setTextPos RIS AR FENE .


https://github.com/dotnet/roslyn/wiki/Roslyn%20Overview#syntax-trivia

2.1

e A7 Function bind #AEFF

o CHETHEGIH

e readonly MWBIifT

o A AU SAHY

e Language Service APIE 3 KEfRAD & 4 ThRE
o Jai AL B

2.0

o U BIE T 48 (1) 1 il i

e THFES5/ES3 async / await

o SCRFESTX GJREPE R IT Kol 4 JE 1k
o HERELN) this Y

o JEMEVT I LR ALY

o PIHLIA LRI

o HH B MSymbol it 5 KRG A
o N[AFAY

o AT

o FEHIRIEEIAS

o SRUFAEMAR

o PRI LTk BRI R A%
o SCREREM AT

e fEtsconfig.json H 37 £ Glob

o TEIEF RS APIE SZFPUEBE

o {ftsserver/if 5 5 APIELEE Hitsd
o Mjs3CPEMIJSDoc B RS R

o MWELlib.d.tsHiB AL,

o SCREAMMHH A

o WEIETRSMY Mt

1.8

o {ETypeScriptfi M ffH --allowjs JtiFJavaScript
o TETEMH ARVFIIRAT let / const

o Frid ALY

o ffiff] --outFile ZEHALELSH

e tsconfig.json B 3 iR

o fHH --pretty J%umHE FETRE B INFE

o X¥F --outFile Zhn 4 EEERETFNRIAL A


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
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

o FHMEM AT T IERTHE B

o FRIHFINERM

o JSXTCARAS ) T REPEZA AT

o ARG /AR

e Y FFF-BoundedZ A1k

o WFFAEMREE -project | -p B

e {ESystemJSffiH --allowSyntheticDefaultImports S #F default T A#AE
o iH%iJavaScript B 5 A ()t

o TEBLHLHL AT R AT B

o fEH e HL I nglobal/modulef ik

e {EVisual Studiof# ftsconfig.jsonfi A Eil S i B
o T this AR

o THFH ¥ NJISXTL) il --reactNamespace

o H5Efor-ini& fi 4 A%

o JISXURBYEVS 2015 HL i 5

e RAuTypeScript NuGet I

1.7

o ESTHIZHFF

o LM this KA

o W ¥F --module 1 --target es6

o SCRFHbRONESII A 2 0m #

e NES63ZFF async / await (Node v4)
o SR I AT A AL AR AR A R T

1.6

e ES6 Generators

e Local types

o 2RI

o RIRKIEH) BT RIL A
e Class®it®

e tsconfig.jsonf] exclude J& 1k
o HFE USRI R 2L
o SHIRANBEY T

o JSXIHF

o KM

e abstract FEFIFIkL

o RGN R E B R
o FMHEOMHE YA IE

o Frih--init


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
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

1.5

o SCRRARH

o SCREBITHRAERT

o WFFESHIHHE

e X ¥Efor..of

e 7 #FES6 Unicode #iiE

e HFSymbols

o XHFIMEJEME

e 7 FFtsconfig.json 14

o I HES3/ES5fletflconst

o N FFES3/ES5 T bRic R kR

o BFE—HNgniEAEIBILTS Server
o WHFEST Blfideit &

o XFRRIMARRAITELR

e Hi¥i--rootDir

e Jifits.transpile API

e Y Ff--module umd

e S FF--module system

o Hih--noEmitHelpers

e Hri¥--inlineSourceMap

e Hi--inlineSources

e Hihi--newLine

e Ji--isolatedModules

o HEHTHI namespace JKCHETF

e Y #FVisual Studio 2015fjtsconfig.json
o H5EVisual Studio 2013 1B TH = 15 5%

1.4

o TREIARAAIR AR
e FH--noEmitOnError

o Fii¥--target ES6

e Y ¥fLet and Const

o XFRHI TN E

e Library typings for ES6
e Y FConst enums

o FHIET M AILAPI

1.3

o NHMGiIFIESIES RS
o SCREAZAIAL UL in classes


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
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

o SCRPICAITSH


https://github.com/Microsoft/TypeScript/pull/428

Breaking Changes

e TypeScript 2.0
o 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

SERE I SR PE 5 51 3R 1 13X L& breaking change issues.

X R Bl 2R R A Al SR AR = AN AT 2R 448 (narrow ing)

R ZAERE, FMlambdail X E#EAT.

#il5

var x: | H

if (typeof x === "number") {
function inner(): number {

return x; // Error, type of x is not narrowed, c¢ is number | string

}
var y: = x; // OK, x is number

}

G 1 e N R1E [0 o At A IR T o 25 58 T TR 0L -

var Xx: | = "a";
if (typeof x === "string") {
setTimeout(() => .log(x.charAt(9)), 9);
}
x =55

X x.charAt() BEIAHRBE x FIRANE string RHEFRN, S EEMHSEAZL string KA,

e

fi A
const x: | = "a";
if (typeof x === "string") {
setTimeout(() => .log(x.charAt(9)), ©0);
}

&2

2 Al

Bl

¥

Bzt ir R 4nik


https://github.com/Microsoft/TypeScript/issues?q=is%3Aissue+milestone%3A%22TypeScript+2.0%22+label%3A%22Breaking+Change%22+is%3Aclosed

function g<T>( ) Ao
var t: T;
if (obj instanceof ) {
t = obj; // RegExp is not assignable to T

}

HERE T DA 5 B AL 7 W Dty s R AT AN 2 A 2 B ol o A P SR A 5

WA getif] % A set /2 Bl a5 = 4 H 2 #EWT A readonly J& 14
%15

class C {
get x() { return 0; }

}

var ¢ = new C();

c.x = 1; // Error Left-hand side is a readonly property

%

TE X — DA B S {E ) setter .

FE PSR N BRES BAS S8V H IR AE B (block) 2
R N IX 42 —Ms TR . M TypeScript 2.0FF 46, '© 2 Wibric NdmiFErT iR .

Bl

if( ) {
function foo() {}
}

export = foo;

s

jiea
i P R BCRAA A

if( ) o
const foo = function() {}

}

TemplateStringsArray I & /& A ] 45 [



ES201 58 iR 7147 £ e ¥ BT IR 25 A i AR (R 2R B 0 kAT #3d, XANX A A — A raw BT
([FEFERATAERD) - TypeScriptiliX M 4 ar 4 N TemplateStringsArray o

EFIF 2, TemplateStringsArray H]LAMR{HZS Array<string> , [RIBGART] DA X AN 5 ) 2Rk
i AR 24

function myTemplateTag( ) o
1/ oo

SR, 7ETypeScript 2.0, XHFH readonly BUifFRRIZLEN Gt AT ALK IXFEH
i, TemplateStringsArray AR T AATAR, I B AN AT DARE 245 string[] o

#E

2

B TemplateStringsArray (E{E{#H ReadonlyArray<string> ) o



TypeScript 1.8
SERE B PRV 2 5h 51 3R 1 13X BL & & breaking change issues.

AT A A AR IS B 2 7 "use strict”; Sk

TEESERLA R AR A AR N AT, X T A B A5 AAEESB I HIA 21X FE . MTypeScript 1.87F
Gh, AR BEHOR SO TR X AR A S0 B IR AR = AR R, PR A TypeSeriptift K 2 4
PR A P A QT 7 2B A VR S i gm BE I AR, (HIE R — SR PR IS 4T I A R A4 1R M TypeScript{ Ui, b
WIRAEZS NaN , FRFEB £ B3RS . RTT AZHMDN Article 2 3] 56 Tk A6 20 5 35 A% A2 i X 1)

AR IXANMT N, fEm AT AL --noImplicitUseStrict ETIELEtsconfig.json (A4 45 E
AT B AR SR 1 44 B
IRYEESB/ES2015H YL, MBLHR B3 HY AR Jm) #l44 FRg S i

Bl ¥

export { Promise }; // Error

e

PSP 2, AP SR A A B 7S W SRR A 4 )= A4 K

const localPromise = Promise;

export { localPromise as Promise };

RN 3 ARG AT i& 1 (Reachability) £ 7%
TypeScript 1.8, FATHMN T — B 15 P 4 2 A BHLIE— BERR 2 AR o 5 B2
1. KA (BRHAE A, ATPLERN allowUnreachableCode ZiFgsi s )


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) {
if (x) {
return 1;

}

else {
throw new Error("NYI")

}

var y = 1; // error here

—

2. BN EEAR (BHAEH, 7TRLE allowUnusedLabels ZmiFasiilizE R )

1: // error will be reported - label "1° is unused
while (true) {
}

(x) => { x:x } // error will be reported - label “x° is unused

3. KA AT REUE AT A WA IR EME SR A AR B AR AR B TAE (CBRIAE A, AT L@
i noImplicitReturns ZmiFasiEIizER)

// error will be reported since function does not return anything explicitly when "x
function test(x): number {
if (x) return 10;

4, KBRS S Ae it BlswitchiB ) [lcase B (BRIANZEF], Wbl
id noFallthroughCasesInSwitch ZmiFesiIia ) . FREE A EA) ) case N WA,

switch(x) {

// OK
case 1:
case 2:
return 1;
}
switch(x) {
case 1:

if (y) return 1;
case 2:

return 2;



WERARE B 7 IR R, ERARIA VX AR & BERTE,  RAT DL i g P OR B 4 i

--module Kﬁﬁ”ﬁ --outFile —ﬁﬂjf)ﬁl, 5//%3'5 --module %EZEFE‘?E
N amd BY system

A PR B X AN I, SERRER out UM A AR

Fr i E H ¥)DOM APIZZ 5)

e ImageData.data@l {E[1J25M°A vint8ClampedArray T/ /& number[] . BHE#949,

e HTMLSelectElement .optionsIl 7 (1255 HTMLCol1lection AN /& HTMLSelectElement o Tt
E#1558.,

e HTMLTableElement.createCaption, HTMLTableElement.createTBody, HTMLTableElem
ent.createTFoot, HTMLTableElement.createTHead, HTMLTableEle ment.insertRow, H
TMLTableSectionElement.insertRowfHTMLTable Element.insertRowIi 7£ iz
[A] HTMLTableRowElement Ifii AN /& HTMLElement . B E#3583.

e HTMLTableRowElement.insertCellZ{7fiZ[7] HTMLTableCellElement [/ /& HTMLElement %%
FE#3583.

e IDBObjectStore.createIindexfllIDBDatabase.createlndex: — NS4
N IDBObjectStoreParameters M/ /& any » BX&A#5932,

e DataTransferltemList.ltemiX [F[{E5M5 pataTransferItem MAJE File » BAH#6106,

e Window.openii [F[{H XA K window MAE any « FIEH#6418,

e WeakMap.cleart{#[x. &E#6500,

7t super-call.Z §i A L V- F this

ES6/ fuvFEME B A I LT ] this o

tean:
class B {
constructor(that?: any) {}
}

class C extends B {
constructor() {
super(this);

class D extends B {
private _propl: 3
constructor() {
this._propl = 5

super();


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
https://github.com/Microsoft/TypeScript/issues/6106
https://github.com/Microsoft/TypeScript/issues/6418
https://github.com/Microsoft/TypeScript/issues/6500

TypeScript 1.7

SE M TR M 3 511 W B 1% LA -breaking change issues.

M this HHEWTR YRR T AR

TR, this RO PRI this 268, BCRIVAE IS A0 JSAA TR I 7T A 22 R A
o

1 F

class Fighter {
/** @returns the winner of the fight. */
fight(opponent: Fighter) {
let theVeryBest = this;
if ( .rand() < ) o
theVeryBest = opponent; // error

}
return theVeryBest
}
}
HERF
ISRV A -

class Fighter {
/** @returns the winner of the fight. */
fight(opponent: Fighter) {
let theVeryBest: Fighter = this;
if ( .rand() < ) o
theVeryBest = opponent; // no error

}
return theVeryBest

KRB GBI AT 5 T 2 H aii A 7> 5

KEEF abstract, public, protected Fl private £2ECMAScript 3 B ¥R B <t 7 & H T B ahid
N5l AT, {EXE T HIMAT R, TypeScript@ AN a5 1. A, XOSpiiE
T, fE L@ abstract class D AFREWIERMHI4kK ¢ T, MR&FH T —A m JEM— 50
J&ME abstract o

HE, async fll declare EAREW IEHIHBIIENTS T .
S


https://github.com/Microsoft/TypeScript/issues?q=is%3Aissue+milestone%3A%22TypeScript+1.7%22+label%3A%22breaking+change%22

abstract class C {
abstract m(): ;

}

abstract class D extends C {
abstract

m(): 5

-

ijic
FE5E R MR < 8 7 T R AT o SRR UE, BRI T B SR A > S L.

o



TypeScript 1.6
SERE HI R 1 L h 51 R 1 23X BL A F -breaking change issues.

PR [0 G T B I A
YL R A B A2 K O S BOR T, A R T B LA I P A7 AT A 26 e

SRR
PRA] LAIE {5 I --suppressExcessPropertyErrors 4 1% 4% 158 T K 2 F iX AN B 5 ™ WA 2

(=t

var x: { foo: }s

x = { foo: 1, baz: }; // Error, excess property " baz’

var y: { foo: , bar?: }s

y = { foo: 1, baz: }; // Error, excess or misspelled property "baz’
HERE

N TR IEERR, ARSI AR AR T
iR H bR SRR BN K R A, TR — AR Gl

var x: { foo: , [x: 1: }s

x = { foo: 1, baz: }; // OK, “baz’ matched by index signature

R R IR R A — A SRR AR A, (8 B 5 28 R W i 2 e AT SR R AN R AUHR E — DA

KA,

let animallist: (Dog | Cat | Turkey)[] = [ // use union type instead of Animal
{name: "Milo", meow: 1,
{name: "Pepper", bark: }»
{name: "koko", gobble: }

15

A AT LB R e e ) H b S R DAGRE G e B R -


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

interface Foo {

foo: 8

}

interface FooBar {
foo: ;
bar: H

}
var y: Foo;

y = <FooBar>{ foo: 1, bar: }s

CommonJ S 15 B i Afr A 18 v i 42 9 AR X Y

ZHT, XFTF one.ts Fl two.ts AF, WRENEMEHFZE, AL two.ts HEF AN "one" B2
4T one.ts HIFRAZHI.

TypeScript 1.67E4# 1% CommonJSItf, "one" AL [ T"./one". BUMALZ K4 AN T-&id
(1) node_modules SCFIIHHATEHL, SNode.jstEigiT I fENTAIEARML. HEZ1EE, Fikthe issue that
describes the resolution algorithm.

Bl

./one.ts

export function f() {

return 8

}

./two.ts
import { £ as g } from "one";
i 75

BT T R 2 A B AR AR RS 13N

./one.ts

export function f() {

return 8

}
./two.ts

import { f as g } from "./one";

¥ --moduleResolution i PRSI %X B N classic o

PRBUNZE B W Oy B T I AN B8 5 18 1 0 B 38 W R 44 SR 4T 5 9F


https://github.com/Microsoft/TypeScript/issues/2338

FE[F]— 22 [ Y ERIA 3 HH A B 42 7 5 22 R — SEAR A AR TR I 19 21— AR B,

export default function foo() {
}

namespace foo {
var x = 5

}

il

export default class Foo {
a: 5

}

interface Foo {
b: ;
}
P HR AR -

SR, AE NI BB T LA RSV, D A4 A R AN R R MO E R X

export default class Foo {

}

namespace Foo {

}

A
NERIN T P B A AR B IR B export default iEH]:

class Foo {
a: 5

}

interface foo {
b: 8
}

export default Foo;

WL NS, 5 Pikthe originating issue.

A% B A DL 4 A5 XA A


https://github.com/Microsoft/TypeScript/issues/3095

FHRESE L, BEUARILLE DL M BT AT o AT KA 2 TAERCERAE IR T E L T “use
ﬂﬁd";E@%@%TEM@MMSﬁewlﬁﬁﬁ%%ﬁ@ﬁ%%ﬁ%’E*%ﬁ%?@ﬁﬁ%
RS , \BE H  E A H AE

b i J22 . DOM AP 24 5)

e MessageEventfliProgressEventiyii i 54 I NS4, B Fissue #4295,
o ImageDataltifi A LEIENSE; B Fissue #4220,
o File & mEA BENSE; A Fissue #3999,

A G i B i A Atk 3

Y1k as UL R G H RS SO T _export BRELIL 5 BB IR, B BT (] 6 S B BN 6 AN
SR AS Ekey, value.

UM AR 75 B B0 17 A B & .

npmEL [1].jsiA 25 M 'bin' 2 7 'lib’

TypeScriptftinpmE N AL E M bin #B1E] T 1ib , B
Ffi‘node_modules/typescript/bin/typescript.js i i IS i i i P ZE C bin BRIAAS Bl BRI LIS
SBE RV R IE AN S

TypeScript/)npm L A~ & BRA 4 7 %2 3%

TypeScript 1.6 \package.json #2457 preferGlobal #ric. IR T XMAT R, 1@ npm
install -g typescript o

R O R A E B v Vi o

MA6TT0h, RIS R A EHERA 15 G PR 2 SR M 4% 20A SO AR A (1 S Aoy 2 i iR
RIEFAOKRHATHE B . IX AT BE 3G A LART (K4 QA -


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
SERI IR 3 51 32 1 213X BL & -breaking change issues.,

A VFAEF SR B B 5T arguments

IXAE N T IBTEESE F Sk R AE Lo RISk ERECE M) arguments 240 BIF-LR B S4. ]
ESGIITL G 9.2.12, FikREATEAE arguments X% . MTypeScript 1.5774f, 78 #i -k BR ¥ HfF
F arguments S bnic A v CLERA CRAR AR AL 4 sl ESB I 14 18 X i) 1% o

Bl
function f() {
return () => 5 // Error: The 'arguments' object cannot be referenced in an
}
< >
e

/1 1. ERELATIRASH
function f() {
return (...args) => { args; }

}

/] 2. fHREREA
function f() {

return function(){ i

}

N IR 51 HT Y 2 s

W FIER IS, E1.52 00, Snikas (e WIBCE B,  H AR A B 1 S AR A A w7 24 e
T IXTE A WS 2B H T E A UG I8 R RIA S 21T A —E. M TypeScript 1.5FF45, Frf
JEconstAs 51 #AN 2 B N Bk

#l5

var x = E.a; // previously inlined as "var x = 1; /*E.a*/"
enum E {

a =

}

e EHEEEY R const BRI E B2 NI, H2EE, BH#2183,

R SCHISRAEAE R T super FI4E 5 EK 1A


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
https://github.com/Microsoft/TypeScript/issues/2183

FEASZHT, ETFCSRBA A T4 5 RIA A B IXAER MR R R e, JUH R A L AU
P65 R BEAT FAE A I 6

ETIABTE, n BA LTI, SRR BRERA 1.

var x: SomeType

(n) => ((m) => q);
t ? (m => m.length) : 5

var y: SomeType

class C extends CBase< > {
constructor() {

super({
method(m) { return m.length; }

1)

HZEE, BE#14251#920,

DOM: [ 1 25l

TypeScript 1.550 T 1ib.d.ts FEHEAFIDOMSER, X & HTypeScript 1.0 IR — R KKzl NT
PHIARAEDOMBLYE, R ZHEE TIERE XHERR T, [FRRIN T# 282 inWeb Audio Ffil 544

AR T %

RO DMEAIHE) 1ib.d.ts BCEBMAR IR EA . IR BEAEMRM LA R S NZATRRAS I — A5 DL, X
BRA M) A Hlib.d.ts S F(TypeScript 1.5-alpha)s.

BRI -

o JEM selection M Document ZEH! FFE[R

e JEME clipboardData M Window XY 5%

o MHPRIZIT MSEventAttachmentTarget

o B
£ onresize , disabled , uniqueID , removeNode , fireEvent , currentStyle , run
timeStyle M HTMLElement R#Y [ F5[%

o JEME url M Event B FREER

o JEVE execScript , navigate , item M Window ZET FFRERR

JEYE documentMode , parentWindow , createEventObject M Document % FFERE

J&E parentWindow M HTMLDocument %Y [ FE[R

o B setCapture W e R IR

o EME releaseCapture H e = b

o JEME setAttribute , styleFloat , pixellLeft M CSSStyleDeclaration KA R
o JEME selectorText M cSSRule KM FE[%

e (SSStyleSheet.rules FIFE/E cSSRuleList Z¥%Y, TfjdF MSCSSRuleList

e documentElement INTE/E Element 2R, 1MdE HTMLElement

o Event HA—MHILFTEM returnvalue

e Node A AH—MHLTENE baseUrT


https://github.com/Microsoft/TypeScript/issues/1425
https://github.com/Microsoft/TypeScript/issues/920
https://github.com/Microsoft/TypeScript/blob/v1.5.0-alpha/bin/lib.d.ts

Element HA— M LFEME classList

Location BA—/HIILTHEENE origin

e J&T: MSPOINTER_TYPE_MOUSE , MSPOINTER_TYPE_TOUCH M MSPointerEvent Z5#Y FF5[%
® (CSSStyleRule HA—MNErw 7 8 readonly

e JEME execUnsafeLocalFunction M MSApp M R

o &JEJ5E tostaticHTML #EFERR

e HTMLCanvasElement.getContext ILAE IR [ CanvasRenderingContext2D |

WebGLRenderingContex

o FEIEY B pataview , Weakmap , Map , Set

e XMLHttpRequest.send HAWAHEI send(data?: Document): void; Fll send(data?:
String): void;

e window.orientation IZE/2 string ZXAY, TiIE number

o FpE TIER] attachEvent Fll detachEvent M Window _[HEER

LT A2 4587 I (¥ DOM 25 2 Jir i 73 B 4 i BCAXC AR A0 e g AR

e DefinitelyTyped/auth@/authe.d.ts

® DefinitelyTyped/gamepad/gamepad.d.ts

e DefinitelyTyped/interactjs/interact.d.ts
e DefinitelyTyped/webaudioapi/waa.d.ts

e DefinitelyTyped/webcrypto/WebCrypto.d.ts

E%ﬁ o] g%}u £8F)

AR R LU s A% A A

FRIRES6 I, AR AARIAE LA TR A AT M AT o AT AR 4 TR E 3T 2 LT "u
strict” ; THEIERH T arguments Fl eval MCHEE AL, Tﬂﬂiﬂ%ﬁs”%ﬁﬁlﬁii
BT, )\ gk ) B o T A 4%


https://github.com/Microsoft/TypeScript/pull/2739
http://www.ecma-international.org/ecma-262/6.0/#sec-strict-mode-code

TypeScript 1.4

SERLHIRR MK 5 2 BIi% B 25 -breaking change issues.

Bliissue #868 L0 T IR E % 3 T A KA B P ).

EZS T EES N ERITY T vin

M E A FAEB RTINS, TGRS S RIS 3800 FLARSED) TSR B B (P 28

#/]\D

var a: { x: HIRA I8
var b: { x: ;5 z?: }s

// Z®i { x: number; z?: number; }[]

// BAE { x: number; y?: number; }[]
var bs = [b, a]l;

R BN T RE. BE - AREHLFEREM AL e FK OTigsHe) EBiE, 290,
HAMZBEARMY (2R TGS, RS HENH T any 1) .

HERE SR 4 i IR B R

var bs: { x: 5 y?:

5 =P 1 = [b, al;

i E N

MAELANTRASE AR T ARFEGEAN B — MR, ERRINL R AT

declare function foo<T>( ): T;
var r = foo(1, ""); // r used to be {}, now this is an error
VA IS

interface Animal { x }

interface Giraffe extends Animal { y }

interface Elephant extends Animal { z }

function f<T extends Animal>( ): T { return 8 b
var g: Giraffe;

var e: Elephant;

f(g, e);

FEIX BEE VRO o

HEFE WIRXFALE AT MR ME N, AW E RS


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
https://github.com/Microsoft/TypeScript/pull/824#discussion_r18665727

var r = foo<{}>(1, ""); // Emulates 1.0 behavior
var r = foo< | >(1, ""); // Most useful
var r = foo< >(1, ""); // Easiest

f<Animal>(g, e);

B 5 bR HOE SCHE I R A DG i 35 1) AL

declare function foo<T,U>( ): T|U;

function f<T extends Animal, U extends Animal>( ): T|U { return i

Z RS

ANBE A TR A I S HER AL :

function makeArray<T>(...items: T[]): T[] { return items; }

var r = makeArray(1, ""); // used to return {}[], now an error

new Array(...) tH—#Ff
HEFE FAEHRARNZS A, R0 AR AR Z N

function makeArray<T>(...items: T[]): T[];
function makeArray(...items: {}[]1): {}[];
function makeArray<T>(...items: T[]): T[] { return items; }

T T S B O B U AT

N\

var f10: <T>(x: T, b: () => (a: T) => , Yy T) => T
var r9 = f1o('', () => (a => a.foo), 1); // r9 was any, now this is an error

et Fahfae —RESH

var r9 = flo< >("', () => (a => a.foo), 1);

FE W SRR R GE 3R A% A5 LA A

ECMAScript 20151 & #3ti(ECMA-262 6th Edition)#5 1 ClassDeclaration¥1 ClassExpressionfii Fil %44
B BRI, FEARMT ISR B B ik UMb A R A4 ) R i1 o

Bl



class implements {} // Invalid: implements is a reserved word in strict mode
class C {
foo(arguments: any) { // Invalid: "arguments" is not allow as a function argument
var eval = 10; // Invalid: "eval" is not allowed as the left-hand-side expr

arguments = []; // Invalid: arguments object is immutable

< >

ST BRI () 52 851, 1% 3L Annex C - The Strict Mode of ECMAScript of ECMA-262 6th
Edition.
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