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55 T fETypeScript

iEFA1EATypeScriptReIZE—MERIWebN A,

LZE=TypeScript

ERMEEMNA KK TypeScript TA:

o iBiEnpm (Node. jsEIE=IEEE )
o T¥visual StudiofTypeScriptiftt

Visual Studio 2017F0visual Studio 2015 Update 3EIABIE T TypeScript, WMRIFH
Visual Studiok&BEL&RTypeScript, fREJLATHE,

FHERNpmAYAF :

1. > npm install -g typescript

MEIRRIE— NTypeScript X4

EYmiEes, 15 TERNRIBIMAZE] greeter.ts NXHE:

1. function greeter(person) {

2 return "Hello, " + person;
3. 1}

4.

5. 1let user = "Jane User";

6

7

document .body.textContent = greeter(user);

RS

BAMERT .ts ¥ ER, BERXENAB{XXZEJavaScriptmiE. ReIUEERAIREH
JavaScriptF R 8 Hl/ kX ERH,

EaS1TL, BITTypeScriptimi¥ss:

1. tsc greeter.ts
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59447 fi# TypeScript
BMIHER D — greeter.js X, EEETHRAXGPRMERNIavsScriptXi3, —tESH
&, BATPTABITX/MEATypeScriptEiJavaScript AT !

BTIRIERATEETypeScript TEHRMSRINGE, 45 person RWHISEARIM : string £
BERE, 90F:

1. function greeter(person: string) {

2 return "Hello, " + person;

3. }

4,

5 let user = "Jane User";

6

/. document.body.textContent = greeter(user);
REBERE

TypeScript BRyREIT MR —MEERN NRPHEERMORNAN, EXNMIFE, FHME
E greeter RBEW—IFNHESH, ARZEIRNIE greeter HIARNAMEAN—IEA:

function greeter(person: string) {

return "Hello, " + person;

1
2
3. }

4,

5. let user = [0, 1, 2];

6

7. document.body.textContent = greeter(user);

EfmiE, REBI~ET —1MHER.

error TS2345: Argument of type 'number[]' is not assignable to parameter of
1. type 'string'.

Et, ERMIR greeter WAMMBESH. TypeScript&HIRIFER T IEMEN NS KB
TIEXATEE, EXFHMIERT, TypeScriptiRETRSHNRBAN, ERIUDMIEEMFLRE A

KAEHE,

ZIEMNEREBTEIR, greeter.js XHIEZRWEIET., MEMRIRKBEEREIR, FRIHARIUE
FTypeScript, BEXMIERLT, TypeScriptEZB&EM RN A]EERSIRFIEINIT,

B[
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IEBMNARZINROINA, XIEBNEAZORBER—MEE firstName F lastName FERAINY
R, #HTypeScriptE, REBNMKIATNEMREMLAIANLUAZREN, XMAFRIE
SENEOMRRZRIEE S TEOZXRNEMFMAT, MAUR@HER implements &AL,

1. interface Person {
2. firstName: string;
SE lastName: string;
4. }
5.
6. function greeter(person: Person) {
7. return "Hello, " + person.firstName + " " + person.lastName;
8. }
9.
10. 1let user = { firstName: "Jane", lastName: "User" };
11.
12. document.body.textContent = greeter(user);
gis

BiE, iIERINMERAERNEXANMIF, TypeScriptiFlavaScripthIFrisie, tbaIZIBETFEMN
H AW RYRIE,

IEFANBIE— student £, EFBE-—IMWERBMN—LAHTFE, FEEMEBOTU—EHARE,
R AR UBITREMRIIKA,

EEIFENRE, EMERBHNSHLER public FEFEETRBMARATE,

=

1. class Student {

2. fullName: string;
constructor(public firstName: string, public middleInitial: string, public
3. lastName: string) {
4, this.fullName = firstName + " " + middleInitial + " " + lastName;
5. 3
6. }
7.
8. interface Person {
9. firstName: string;
10. lastName: string;
11. 1}
12.

13. function greeter(person: Person) {

ARCA(E A F5<X - BookStack.CN Fii -19-



543447 fi& TypeScript

14. return "Hello, " + person.firstName + " " + person.lastName;
15. }

16.

17. 1let user = new Student("Jane", "M.", "User");

18.

19. document.body.textContent = greeter(user);

EINEIT tsc greeter.ts , RABIEMMIavaScriptXBIMELN—#%, TypeScriptEH
ELRARJavaScript EEAMETREAEENREEZNES,

1z{TTypeScript WebizFd
£ greeter.html BHAUMTHRE:

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

N oo o~ 0ON R

FEXNGEZREITH greeter.html BITIXAMNA !

Ak : fEVisual StudioBEFiTH greeter.ts HEIERBEFHIZTypeScript playground,
BRITZEEMRAMT LEFENNEE, FEERLERTENRERTUE BT EK, Fn
WMA—TRE—1TRBE, E—TENI2IIRNSHIIR, Eﬂ]""fE?EDOMT_c%;"éE!ﬁﬁE{to 1 AR
£ greeter R L, SEFI2FIURERIENEN. TE—=, FOIUEGESAEIINR, EHEMI
BERE B,

XLERRERB AR T ELARFAIFIJavaScript—R2 TIE, FESMITypeScriptIhgEiER, BEER
AWM ULHIRGIER 5

A A4{E A FAM - BookStack.CN #J%E 220-



ASP.NET Core

ASP.NET Core

ASP.NET Core

L% ASP.NET Core #1 TypeScript
Bk, BEBEEELE ASP.NET Core, lRIEMEZEFAVisual Studio 201582017,

HR, tARFHIVisual StudioAwBEHRIMRAIITypeScript, RE]BAMXERE,

METLE

1. &¥ File

2. % New Project (Ctrl + Shift + N)
3. % visual c#

4. E{EFVS2015, %&#F ASP.NET Web Application > ASP.NET 5 Empty, FHEUGEA
#E“Host in the cloud”, ERBIBEARMIEIT,

5. #{FMHVS2017, i£#¥ ASP.NET Core Web Application (.NET Core) > ASP.NET
Core 1.1 Empty,

BT AR ERELES T,

K ERRS5 I
VS2015

£ project.json MN{HJ "dependencies" FERERM:
1. "Microsoft.AspNet.StaticFiles": "1.0.0-rcl1-final"
R#H) dependencies ZR57NZEMT FEIXHFF:

1. "dependencies": {

A A4{E A FAM - BookStack.CN #J%E
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ASP.NET Core

"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"

a b~ W N

iy

BAUTASTE% startup.cs NXHER configure BR#:

1. public void Configure(IApplicationBuilder app)
2. {
Sk app.UselIISPlatformHandler();
4. app.UseDefaultFiles();
5. app.UseStaticFiles();
6. }
VS2017

$JF/F Dependencies > Manage NuGet Packages > Browse, £ZRHZE

¥ Microsoft.AspNetCore.StaticFiles 1.1.2:

NN EkIE startup.cs B configure BIAAE:

1. public void Configure(IApplicationBuilder app)
2. {

Sk app.UseDefaultFiles();

4 app.UseStaticFiles();

5. }

{Re]REEEBEBVS, i X# UseDefaultFiles # UseStaticFiles THEHERZ&ASIEK,

™pl TypeScript

T2k TypeScript HRIM—NXHEFE,

Bk RA  scripts

A A4{E A FAM - BookStack.CN #%E
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https://github.com/zhongsp/TypeScript/blob/master/.gitbook/assets/install-nuget-packages.png
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b0 TypeScript X5

£ scripts EHREHFHiEENew Item, EEEETypeScript File (F]gE .NET Core B
7)), HARBUEXXGmER app.ts

N

BATRIBE ANapp . tsX&,

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

const framework = (document.getElementById("framework") as

3. HTMLInputElement).value;
4, return "Hello from ${compiler} and ${framework}!";
5. }

MEIgE
A& TypeScript Zwmi¥ss

BAERS RTypeScript BEHME, HAifscriptsEFHiEENew Item, EEHEEE
TypeScript Configuration File, RIFNHHIEKIABFA tsconfig.json .

B 2IAHY  tsconfig.json AANAIUWTEAR:

1. {
2. "compilerOptions": {
8- "noImplicitAny": true,
4, "noEmitOnError": true,
5. "sourceMap": true,
6. "target": "esb5"
7. 3,
8. "files": [
9. "./app.ts"
10. 1,
11. "compileOnSave": true
12. }
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BERMEANVNREERS, BFEUTARZA:

i8E "noImplicitAny": true ,
ERXFET "files" MARMKIE "excludes" ,

3. 8B "compileOnSave": true ,

HREHAEE, 28 "noImplicitAny" 1EIN BHIER — XTUHBRIEANESES{E{HE9E
B, i&E "compileOnSave" Iﬁ—ﬂ«)\ﬁﬁﬁ{d\r@ Tweb&ﬁ?’ﬁuEiﬂéﬁwﬁﬁﬁﬁlﬁﬂ"]ﬁﬁ%o

iEE NPM

WME, BAIREENPMUAERR(I8E FEiJavaScripttl, HELIELATHiEENew Item, EE
EENPM Cconfiguration File, RIFXHFHIEKIABFH package.json ,
£ "devDependencies" &R/ ARI0”gulp”F1”del”:

1 "devDependencies": {
2 "gulp": "3.9.0",
& "del": "2.2.0"

4. }

REXNMXMHEE, Visual StudioFHIELRgulpflidel, EHEBBIMNHALK, BEE
package.jsonX{fiEk#ERestore Packages,

®E gulp
&fE, A™IN—NfiJavaScriptXF gulpfile.js . BAUTAZR:
/// <binding AfterBuild='default' Clean='clean' />

/*

This file is the main entry point for defining Gulp tasks and using Gulp

3. plugins.
4. Click here to learn more. http://go.microsoft.com/fwlink/?LinkId=518007
5. ¥/
6.
7. wvar gulp = require('gulp');
8. wvar del = require('del');
9.
10. wvar paths = {
11. scripts: ['scripts/**/*.js', 'scripts/**/*.ts', 'scripts/**/*.map'],
12. };
13.

14. gulp.task('clean', function () {

15. return del(['wwwroot/scripts/**/*']);

A A4{E A FAM - BookStack.CN #J%E _24 -
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16. 1);

17.

18. gulp.task('default', function () {

19. gulp.src(paths.scripts).pipe(gulp.dest('wwwroot/scripts'))
20. 1});

F—1TR51kVisual StudiotiEFerfg, MENE{T default’/ {5, HEMZ Visual Studio
BRMERNEE, EtEiE1T clean’ E5

W7E, BT gulpfile.js FHi%E#ETask Runner Explorer, #=’default’#F1’clean’{E55%
ERBEHATHIE, Shil¥explorer:

HEHTMLTI

£ wwwroot HURII—AMHEEIN index.html . 7E index.html HFIBEALNTFEG:

1. <!DOCTYPE html>

2. <html>

3. <head>

4, <meta charset="utf-8" />

Sk <script src="scripts/app.js'"></script>

6. <title></title>

7. </head>

8. <body>

9. <div id="message'></div>
10. <div>

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

11. onkeyup="document.getElementById('message').innerText = sayHello()" /><br />

Framework: <input id="framework" value="ASP.NET"
12. onkeyup="document.getElementById( 'message’').innerText = sayHello()" />
[ </div>

14. </body>
15. </html>
Mz

1. BfThE.
2. HEWAEFRAR, BNZEE—NER:
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ASP.NET Core

=R

£ Edge MISE2EHR, % F12 #FHi%EFE Debugger IR,
RBF localhost %3k, 1%&¥#F scripts/app.ts

£ return BB—1TLEIT—/ s,
EMAEDPEA—LRNS, WikTypeScriptRBGHES, MERECEEEEEMmtTIE,

A W N BB

X R EEAIEMTEASP . NETHERTypeScriptERFIR T, ETH, 13| AAngular, B
— PN EEMAngularizF R,

il Angular 2

£ NPM TFEUREIAYE

ZAHNAngular 2F1SystemJSZ| package.json HY dependencies B,

YFVS2015, #AY dependencies FIFRITF:

1. "dependencies": {

2 "angular2": "2.0.0-beta.11",
& "systemjs": "0.19.24",

4, "gulp": "3.9.0",

5 "del": "2.2.0"

6. 1,

H{EAVS2017, EANPM3RITEITHIER (peer dependencies) , Hi1EBEAngular 2[E1T
RUMRES th B 1551 S ARFR I -

1. "dependencies": {

2 "angular2": "2.0.0-beta.11",
3 "reflect-metadata": "0.1.2",
4 "rxjs": "5.0.0-beta.2",

5. "zone.js": "70.6.4",

6 "systemjs": "0.19.24",

7 "gulp": "3.9.0",

8 "del": "2.2.0"

9. 1,

Bi# tsconfig.json
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ASP.NET Core

WMEZRIF TAngular 2REKFHD, FHIIEEZERTypeScript HsIgHrRIGEZHF, il
ERIES201589750, EAAngular{Efcore-js3kRZ$H &K pPromise BYINEE, TERXRR, FKiMzES
B AEINZE, N ABEEILRET,

i:,\l
> 3

0 "experimentalDecorators": true, "emitDecoratorMetadata":

true ZJ "compileroptions" &84, fAfE, BRI "lib": ["es2015", "es5",

"dom"] %l "compileroptions" , BAS|AES2015MIFEBR, &fE, BIIEER

P "./model.ts" F| "files" B, HIHETRZEIEE. IWHE tsconfig.json FHIERIMTF:

1. {
2. "compilerOptions": {
8- "noImplicitAny": true,
4, "noEmitOnError": true,
SE "sourceMap": true,
6. "experimentalDecorators": true,
7. "emitDecoratorMetadata": true,
8. "target": "esb",
9. "lib": [
10. "es2015", "es5", "dom"
11. 1
12. 3,
13. "files": [
14, " /app.ts",
15. "./model.ts",
16. "./main.ts",
17. 1,
18. "compileOnSave": true
19. }

¥ Angular H#H0Z] gulp #WEHR
RiE, HINEEMR Angular XHEER build B—EBHEHHEK, FNNEEHRM:

1. EXHBER.
2. AM—4  1lib  AESREIENXHE]  wwwroot ,
3. £ default ESBLEARM 1ib (ESHKE,

BEHEM  gulpfile.js 1BUTFTHEAR:

1. /// <binding AfterBuild='default' Clean='clean' />
/*
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This file is the main entry point for defining Gulp tasks and using Gulp

3. plugins.
4. Click here to learn more. http://go.microsoft.com/fwlink/?LinkId=518007
5. */
6.
/. wvar gulp = require('gulp');
8. var del = require('del');
9.
10. wvar paths = {
11. scripts: ['scripts/**/*.js', 'scripts/**/*.ts', 'scripts/**/*.map'],
12. libs: ['node_modules/angular2/bundles/angular2.js',
13. 'node_modules/angular2/bundles/angular2-polyfills.js',
14, 'node_modules/systemjs/dist/system.src.js',
15. 'node_modules/rxjs/bundles/Rx.js"']
16. 1},
17.
18. gulp.task('lib', function () {
19. gulp.src(paths.libs).pipe(gulp.dest( 'wwwroot/scripts/1lib"));
20. 1});
21.
22. gulp.task('clean', function () {
23. return del(['wwwroot/scripts/**/*']);
24. 1);
25.
26. gulp.task('default', ['lib'], function () {
27 . gulp.src(paths.scripts).pipe(gulp.dest('wwwroot/scripts'));
28. 1});

o, RETHbgulpfilefs, EffR Task Runner Explorer #£&Z 1ib {EH.

F TypeScript 5—/\&E&H Angular [
B¥%, ¥ app.ts ©YAL:

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

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

})
export class MyApp {

0 N o 0o~ WN B
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9.
10.
11.
12.
SRS

model = new MyModel();
getCompiler() {

return this.model.compiler;

EETE scripts HRMITypeScriptXf4 model.ts

1.
2

export class MyModel {

compiler = "TypeScript";

Bff scripts HARM main.ts

1.
2.
S

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

&E, ¥ index.html oXAY:

10.
11.
12.
L8,
14.
15.
16.
17.
18.
L)
20.
21.
22.

1
2
3
4
P
6
7
8
9

<!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'

});
System.import('scripts/main').then(null, console.error.bind(console));
</script>
<title></title>
</head>

<body>
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23. <my-app>Loading...</my-app>
24. </body>
25. </html>

XEMELTUNA, BT ASP.NET MA, {RMZEEER—1divE/R"Loading..” ZIZEEHMME

~"Hello from TypeScript”,
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ASP.NET 4

ASP.NET 4
EE: WCKIEEMNESMR

L& TypeScript

WRMREMAR visual Studio WRAIEARSZIF TypeScript, {REIBAEZRE Visual Studio
2015 & Visual Studio 2013, XMHRERLEFIERIFERAMNRZ Visual Studio 2015,

¥

1. #&¥ File

2. #%# New Project
3. & visual c#

4. % ASP.NET Web Application

5. & mve

BUEEi& “Host in the cloud” A¥EEIEER—AMHIRAE,

BT AR ERELER T,

7mpl TypeScript

T—2Hi1A TypeScript HRIM—NXHEFE,

B fEkas&HR src.
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ASP.NET 4

b0 TypeScript X5

T src  LEHBEETEFHIEE New Item, IHEIRIF TypeScript File HELEX &R
app.ts o,

N

BATRBEAN  app.ts  NX&,

1. function sayHello() {

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

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

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

MEIRE

AEMBEHIEE New Item, EEEIF TypeScript Configuration File RIFNXEHIZNIAR
F¥JH tsconfig.json

B 2IAY  tsconfig.json ARBENAUM TR

1. {
2. "compilerOptions": {
3. "noImplicitAny": true,
4, "noEmitOnError": true,
5 "sourceMap": true,
6. "target": "es5",
7. "outDir": "./Scripts/App"
8. 3
9. "files": [
10. "./src/app.ts",
11. 1,
12. "compileOnSave": true
13. }
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ASP.NET 4
BERMEMANZEZEARSZ, BEEUNTAEZA:

128 "noImplicitAny": true ,
YHRIRXE  "outDir": "./Scripts/App" .
EXFHT r"files" MARMKIE "excludes" EIN,

%8 "compileOnSave": true ,

A WO N B

LIRS, 188  "noImplicitAny" EIMEMNFEE — XPJUBREASESEAHZE
B, {8E "compileOnsave" IEINE]UMRIFEZITwebZFRIBNHFEIZFREFSERONKE, =

Z{ERiESN the tsconfig.json documentation,

AL E R 1 R B AR

1. 7£ Solution Explorer 1, #JF Views | Home | 1Index.cshtml ,

2. {2ofCHBENT:

1. ef
2. ViewBag.Title = "Home Page";
3. }
4, <script src="~/Scripts/App/app.js'"></script>
5. <div id="message'"></div>
6. <div>
Compiler: <input id="compiler" value="TypeScript"
onkeyup="document.getElementById( 'message').innerText = sayHello()" /><br
7. />
Framework: <input id="framework" value="ASP.NET"
onkeyup="document.getElementById( 'message').innerText = sayHello()" />
9. </div>

A,

1. BfThE.
2. HEEAEFRAR, BNZEE-MER:

W

1. 7 Edge NP2, 3% F12 $#Fi%EF Debugger IR,
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ASP.NET 4

2. FEBF localhost %%, & src/app.ts
3. & return BP—ITLEIT -,
4, EWMAETRBA—LRAT, WiATypeScriptRiBalis, WEREE2EREEHM T,

X R R EEANIETEASP .NETH{ERTypeScriptMIERENR T, TR, #Hi153I A\Angular, B5—
ANMEiBEAngularfi2FE R,

il Angular 2

A NPM FHFTERNE
1. %% PackagelInstaller,

2. H PackageInstaller 3R%E3 Angular 2, systemjs # Typings,

fEproject A/, i%#F Quick Install Package,

3. F PackagelInstaller &3 es6-shim BYEEIN {4,

Angular 2 B1& es6-shim UAIRMt Promise 3%, 1B TypeScript TEFEEBERERI
4, 7& PackageInstaller H1, #&#F Typing E#t npm EIN, EE#AN “es6-
shim”:

E¥ tsconfig.json

MELZXRET Angular 2 REMKHI, BNIEFZREHA TypeScript HFXEMARIMESRFHE
5IA es6-shim RIKBIXM, IFRAVRRAR, RIGIF ES6 UG AEIAED, FHAIF TR
MLEIZRE T, AP0 "experimentalDecorators": true, "emitDecoratorMetadata": true IR
Z| "compileroptions" , BRI "./typings/index.d.ts" % "files" . &iE, FI1EH
# "./src/model.ts" X, HAHBIEEMNMR "files" BB, IME tsconfig.json NiZEX
=
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ASP.NET 4

© 0 N O O » W N B

T
N~ o o0 W N RO

"compilerOptions": {
"noImplicitAny": false,
"NnoEmitOnError": true,
"sourceMap": true,

"target": "es5",
"experimentalDecorators": true,
"emitDecoratorMetadata": true,
"outDir": "./Scripts/App"

3

"files": [

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

"./typings/index.d.ts"

™h0 CopyFiles %] build Hr

&g,

BNEFEMR Angular XH1EHR build W—EBnEHIER, XHFEE, HENEERE

‘Unload’ , BXRALTINBEER ‘Edit csproj’. fE TypeScript EEEIN PropertyGroup

Zla,

o,

RIN—A ItemGroup #1 Target EEBINREH| Angular &,

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

EIRELATEREMMAME, WHNISEERRSRFZREER (Solution

Explorer ) FE&%| node_modules ,
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FB TypeScript 5E—4\E 8/ Angular [NF
Bk, ¥ app.ts CARk:

1. import {Component} from "angular2/core"
2. import {MyModel} from "./model"
SF
4. @Component({
SE selector: “my-app’,
6. template: “<div>Hello from {{getCompiler()}}</div>"
7. 1)
8. class MyApp {
9. model = new MyModel();
10. getCompiler() {
11. return this.model.compiler;
12. 3
13. }

BETE src BRI TypeScript X  model.ts

export class MyModel {

compiler = "TypeScript";

BfE src HRM  main.ts

import {bootstrap} from "angular2/platform/browser";

import {MyApp} from "./app";

bootstrap(MyApp);
mfa, ¥  Views/Home/Index.cshtml  C&RY:
1. ef
2. ViewBag.Title = "Home Page";
3. }
4. <script src="~/Scripts/angular2-polyfills.js"></script>
5. <script src="~/Scripts/system.src.js"></script>
6. <script src="~/Scripts/rx.js"></script>
/. <script src="~/Scripts/angular2.js'"></script>
8. <script>
9. System.config({
10. packages: {
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11. '/Scripts/App': {

12. format: 'cjs',

13. defaultExtension: 'js'

14. 3

15. 3}

16. });

17. System.import('/Scripts/App/main').then(null, console.error.bind(console));

18. </script>
19. <my-app>Loading...</my-app>

XEME T UENA, 1BfT ASP.NET NHA, {RNiZEEEEI—/ div 7R “Loading..” ZEEFEH
FE/~ “Hello from TypeScript”,
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Gulp

ERRIE EFIEERERRAERGulpETypeScript, FUNFAIEGUlpEEER
IiBrowserify, uglifysiwatchify, AIEEESERIUMAERBabelify®RiRINBabel BITNEE,

X EBRIZMRELEERNode. jsFlnpmT,
glEEERTIE
BTERCE—NMAER, W8R8 proj , WAIUEREFRERIBEF,

1. mkdir proj
2. cd proj

BATE A T EOSH A RIA R TIE:

1. proj/
2. — src/
o — dist/

TypeScriptXHEHIE src NXERT, KidTypeScriptmiFEmiFEMMBIRXENIE dist H
5 N

TEHILRA TR L Ak :

1. mkdir src
2. mkdir dist

Ylaaft T =
MAELL B MRS R 45 e npm L

1. npm init

RISBRBE—LIRRRE., BRTAONXEIN, ERPOERTUERAEKIANINL, AOXHGE
B ./dist/main.js ., {RBEJCABERY7E package.json NXHFEREFENEMIEE,

TR IKFRIN
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Gulp

Imrﬁ'f[]ﬂlrl{ﬁﬁﬁ npm install /?\;EE'H:/_J é%%%ﬁﬁ gulp_cli
4, {ReJEEEETE npm install #S E{FEA sudo ).

1. npm install -g gulp-cli

(NRARERAUNIX R

RIELIRX typescript , gulp F1 gulp-typescript ZEIFEMKHHIN, Gulp-typescript@

TypeScriptB—Gulpfffsf,

1. npm install --save-dev typescript gulp@4.0.0 gulp-typescript

AN E R GIF

IEFAITE —1Hello WorldfEF, 7 src BRTFEIE main.ts X&:

1. function hello(compiler: string) {

2 console.log( 'Hello from ${compiler}’);
3. }

4., hello('TypeScript');

EIREMRBR proj TFTHE— tsconfig.json X{&:

1. {

2. "files": [

Sk "src/main.ts"

4. 1,

P "compilerOptions": {

6. "noImplicitAny": true,
7. "target": "esb5"

8. 3

9. 1}

IR quiprite.js N{F

EIREEBRT, FiZ— gulpfile.js Xf4:

var gulp = require('gulp');
var ts = require('gulp-typescript');

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

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

o O B~ 0N B

return tsProject.src()
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Gulp

.pipe(tsProject())
.js.pipe(gulp.dest('dist'));
1);

M AN A

1. gulp

2. node dist/main.js

EF N iZBEN83TENH “Hello from TypeScript!”,

AT R AR

EfEMBrowserifynl, iEFA1EME —TFTRBEARBRMN—LEAMER,
M ARERFRHRSAEIN.

i —1 src/greet.ts N&:

1. export function sayHello(name: string) {

return “Hello from ${name}";

B src/main.ts X5, M greet.ts | A sayHello
1. dimport { sayHello } from './greet';

3. console.log(sayHello('TypeScript'));

&g, ¥ src/greet.ts RAIE] tsconfig.json

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

1

"compilerOptions": {
"noImplicitAny": true,

"target": "es5"

© 0 N O O & WON B

[EEN
(@)
=
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BERNIT qulp EHEREEELIER, ENode. js FHITMIR:

1. gulp

2. node dist/main.js

EE, BMERN1ER TES2015018R1E%, TypeScripthE'E%‘EESZNode.jsﬁFﬁE’\JCommonJS*E
®, FNEINMNIEES—EFEHACommonISER, (BEMRAILEITIELR module EIRITIXMNMT
j‘jo

Browserify

M7E, EFHMUEXANTIEHNode. JSIMERBRNNERIMEE, Hit, FINSIEFRBEERESI—

JavaScriptXff, FBE, XIEREBrowserifyEMMEE., BHENR, ©EX#ENode. jsHy

CommonJSH&ER, E&E%TypeScript%ﬁikiﬁiﬁ’]?‘éﬂo i 2iHTypeScriptfINode. jsHIIRE
ANEERTH T ABEE X 523

B, T&Browserify, tsify#lvinyl-source-stream, tsify@Browserifyfy—/MaH,
Fhi&gulp-typescript—#¥, EHeMS1hEITypeScript4Ri¥ss, vinyl-source-stream&id
BrowserifyRyiitH SR gulp BERSRRMTHAE X, ElMvinyl,

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

FriE—NDlE

£ src BETHE— index.html 3f:

<!DOCTYPE html>
<html>
<head>
<meta charset="UTF-8" />
<title>Hello World!</title>
</head>
<body>

<p id="greeting">Loading ...</p>

© 0 N OO 0o &~ WON B

<script src="bundle.js"></script>

[
(o}

</body>
</html>

=
=

8o main.ts NHREIHXATE
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Gulp

import { sayHello } from './greet';

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

elt.innerText = sayHello(name);

00 N o 0o A W N B

showHello('greeting', 'TypeScript');

showHello AR sayHello RENEATIELESENNF, MEEZgulpfileXEFilTF:

1. wvar gulp = require('gulp');
2. var browserify = require('browserify');
3. var source = require('vinyl-source-stream');
4. wvar tsify = require('tsify');
5. wvar paths = {
6. pages: ['src/*.html']
7. 3}
8.
9. gulp.task('copy-html', function () {
10. return gulp.src(paths.pages)
11. .pipe(gulp.dest('dist'));
12. 1)
13.
14 . gulp.task('default', gulp.series(gulp.parallel('copy-html'), function () {
15 return browserify({
16. basedir: '.',
17. debug: true,
18. entries: ['src/main.ts'],
19. cache: {3},
20. packageCache: {}
21. 1)
22. .plugin(tsify)
23. .bundle()
24, .pipe(source('bundle.js'))
25. .pipe(gulp.dest('dist'));
26. 1)),

XEBIEINT copy-html {FEFHBIEEIN{E default RYMKERIN, X#E, H default 1T
BY, copy-html SWEFENIT. FIDLELRT default £, iLEFER tsify I&EFIAA
Browserify, MAR gulp-typescript ., FHENZE, MEZEMERNSEIRE|TypeScripts
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£

A bundle f5, FMMER source (vinyl-source-streamfy3|% ) B XEGaH
# bundle.js ,

MAKLETImE, B1T gulp , REENEREBITH dist/index.html , {RNZEEERELE
Z]”Hello from TypeScript”,

EE, Bl ABroswerifyEE T debug: true ., XSk tsify EHWMIHNXHEESLR source
maps o source maps JFIFFEANEN R EFEIE AR TypeScriptifiL, MARESFHEH
JavaScriptX# EifiX, (REITHIRIXZEHFE main.ts BIT—Ei=, HFF source maps =&
BeelfF, SFERIFFTIEE, KBREEHRL, NMIRFEERIEIE greet.ts

Watchify, BabelFluglify

WEREEZABrowserifyfltsifyR4E—L T, FA1eJLAERABrowserifyfifd g —L
5,

o WatchifyBaiGulpHARIFEITIRE, SIFREXHINEIRIE, FHBIFEARRIE - K7 - R
N 5T 2ZBVIBIA R,

o Babel@M 17 RiENRIFRT, FFES20155% A ERRASBIIDAEIRAESSFIES3, {REJLARIIAKE
BEXMTypeScript BRIRNFHI4EHRER,

o UglifyBRIE4EMEE, HEBELVIEETHEN,

Watchify

HiRHwWatchify, ILEERAMRIGHE:
1. npm install --save-dev watchify fancy-1log

{EgulpfileXX 4T :

1. wvar gulp = require('gulp');
2. var browserify = require('browserify');
3. var source = require('vinyl-source-stream');
4. var watchify = require('watchify');
5. wvar tsify = require('tsify');
6. var fancy_log = require('fancy-log');
/. var paths = {
8. pages: ['src/*.html']
9. };
10.
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11. wvar watchedBrowserify = watchify(browserify({

12. basedir: '.',

13. debug: true,

14. entries: ['src/main.ts'],

15. cache: {},

16. packageCache: {}

17. }).plugin(tsify));

18.

19. qgulp.task('copy-html', function () {
20. return gulp.src(paths.pages)
21. .pipe(gulp.dest('dist'));
22. 1}1);

23.

24 . function bundle() {

25, return watchedBrowserify

26. .bundle()

27 . .on('error', fancy_log)
28. .pipe(source('bundle.js'))
29. .pipe(gulp.dest('dist'));
30. }

31.

32. gulp.task('default', gulp.series(gulp.parallel('copy-html'), bundle));
33. watchedBrowserify.on('update', bundle);
34. watchedBrowserify.on('log', fancy_log);

HE=A0E, BEFERRBMEN— TR,

18 browserify SEIBETE watchify RJIFAE, EHIERAVLE
18 watchedBrowserify.on('update', bundle); , ’"‘KTypeScrlptS‘I#ESZ'“'E‘I
Browserify&#{T bundle K%K,

3. 1A watchedBrowserify.on('log', fancy_log); J§HEITENEIEHIE

(L) (2)E—EBKREFNEIE browserify HABH default £35%., ABRLRBENBF,
.j\]WatChlfyﬂ]GUlp%thlElﬁﬁbo (3)RBrNiE, EERNFIRARBEERE.,

WESMFHIT gulp , ESRMHRGEITRE., WEXRZT main.ts XHE showHello RYEE
HRF, REBIX $$E’J§BJ'E|:|'

proj$ gulp

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

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

a b~ W N B
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6. [10:34:21] 2824 bytes written (0.13 seconds)

/. [10:34:21] Finished 'default' after 1.36 s

8. [10:35:22] 2261 bytes written (0.02 seconds)

9. [10:35:24] 2808 bytes written (0.05 seconds)
Uglify

BELRRUglify, EAUglifyRRATFEEMIINE, FRURKINIEELRvinyl-bufferfgulp-
sourcemaps3kz#Fsourcemaps,

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

& gulpfileXX &N T :

1. wvar gulp = require('gulp');
2. var browserify = require('browserify');
3. var source = require('vinyl-source-stream');
4. wvar tsify = require('tsify');
5. wvar uglify = require('gulp-uglify');
6. var sourcemaps = require('gulp-sourcemaps');
7. var buffer = require('vinyl-buffer');
8. wvar paths = {
9. pages: ['src/*.html']
10. 1},
11.
12. gulp.task('copy-html', function () {
13. return gulp.src(paths.pages)
14. .pipe(gulp.dest('dist'));
15. 1});
16.
17. gulp.task('default', gulp.series(gulp.parallel('copy-html'), function () {
18. return browserify({
19. basedir: '.',
20. debug: true,
21. entries: ['src/main.ts'],
22. cache: {},
23. packageCache: {}
24, 1)
25. .plugin(tsify)
26. .bundle()
27. .pipe(source('bundle.js"))
28. .pipe(buffer())
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29. .pipe(sourcemaps.init({loadMaps: true}))
30. -pipe(uglify())

31. .pipe(sourcemaps.write('./"'))

32. .pipe(gulp.dest('dist'));

33. 1),

EE uglify RRUWEATEBCZ- buffer # sourcemaps HIVIARRA F#{Rsourcemapsa]AT
£, XEEIAREFRATT CAER EMAIsourcemapX &, MARZBIFIAERAIsourcemaps, {RILE
BIAMIT qulp FRAHEE bundle.js ESEWELHET:

1. gulp
2. cat dist/bundle.js

Babel

Bt & xBabelifyfES2015/)Babel & ZF, HUglify—#¥, BabelifythKiRBANIE, EEFK
IMtEEEvinyl-bufferflgulp-sourcemaps, ZRIAEA FBabelifyREtIB RA

A js , .es , .es6 M .jsx BIXH, ALFHNFERM .ts TERAE|Babelifyik
I,

npm install --save-dev babelify@8 babel-core babel-preset-es2015 vinyl-buffer
1. gulp-sourcemaps

& gulpfileXX &N T :

1. wvar gulp = require('gulp');
2. var browserify = require('browserify');
3. var source = require('vinyl-source-stream');
4. wvar tsify = require('tsify');
5. wvar sourcemaps = require('gulp-sourcemaps');
6. wvar buffer = require('vinyl-buffer');
7. wvar paths = {
8. pages: ['src/*.html']
9. };

10.

11. gulp.task('copyHtml', function () {

12. return gulp.src(paths.pages)

13. .pipe(gulp.dest('dist'));

14. 1}1);

15.

16. gulp.task('default', gulp.series(gulp.parallel('copy-html'), function () {
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17. return browserify({

18. basedir: '.',

19. debug: true,

20. entries: ['src/main.ts'],
21. cache: {3},

22. packageCache: {}

23. 1)

24. .plugin(tsify)

25. .transform( 'babelify', {

26. presets: ['es2015'],

27 . extensions: ['.ts']

28. 1)

29. .bundle()

30. .pipe(source('bundle.js'))
31. .pipe(buffer())

32. .pipe(sourcemaps.init({loadMaps: true}))
8O .pipe(sourcemaps.write('./"))
34. .pipe(gulp.dest('dist'));

35. 1))

BIEEiRBTypeScript BARHES2015, BabelfdiiaEMTypeScriptEmMAYES2015XE 4Ry

ES5, {84 tsconfig.json

1. {

2. "files": [

Sk "src/main. ts"

4. 1,

P "compilerOptions": {

6. "noImplicitAny": true,
7. "target": "es2015"

8. 3

9. }

W X —ERE R AYREKIE, BabelMESSHIL N ZFNTypeScript A% AL,
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Knockout.js

AR WHPEENE AR
XNMRE EF e SIRRUNFEIEEERTypeScript#Knockout . js,
EER(RIZIRELKFERNode. jsFlnpm
=
MEITi=
8%, BIFFE-—IBR, HENGEA proj , SATHRUTUEREAESMRNEF.

1. mkdir proj
2. cd proj

BRR, BIEWNTHAAURBRAIANTIE:

1. proj/
2. — src/
= — built/

TypeScriptiBRME src BRT, GidTypeScriptdmiFesdmi¥ia, EMIISERIE built
xE,

THEZEER:

1. mkdir src
2. mkdir built

Vet L3z
BRI A SR N,

1. npm init

REBR—RINRER,. BRTAOSINEHEIREERTLAEREIAME,  Ra] CARERT R 4R
B package.json NXHERERXLIZE,

Er AFE 0T
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BEBRTypeScriptBEEZ2B%E,
1. npm install -g typescript
HAIEZEFREIKnockout IERAX M, EHER TXNEMNEMETypeScript{EH,

1. npm install --save @types/knockout

STEHY S 4
KBz 1T {1k Efi

FAEEKnockoutFlRequireldS, RequirelSE—NE, ERINUILFKEEI TR S & HINEER,
BUATLHIKEN A :

1. FIFHIXEHLEPEN,
2. BidfBowerXHEFMBEIR FHFILHEIEL]
3. [FHREREML (CDN) REFXFHANG,

HAMERE—MAEL, EaEE—L, EEKnockoutE A LB IHEUFEERCON, ESK
RequireJS—HRIXRDERI BAEcdn s L&,

THIEBENELEEBERTEIE externals HR,

1. mkdir externals

SRR F#iKnockout# F#RequireJSEIXANBERE, BMBEHRFRAEMFILA,

INTypeScriptE & H

TEBABICABNTypeScriptXHESE—i2 - SEECENMYARIARXM.

BANIEZGIE—1 tsconfig.json X, BE& THWANXGIIRMERIFED, EIFERERTEIE—
NN tsconfig.json , ABUWTF:

"compilerOptions": {
"outDir": "./built/",
"sourceMap": true,

"noImplicitAny": true,

O O B~ 0N B

"module": "amd",
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Knockout.js

"target": "es5"

3

"files": [
10. "./src/require-config.ts",
11. "./src/hello.ts"
12. ]

13. }

XEB|AT typings/index.d.ts , ERTypingsEBHIIEIEHN, XAXESBINME

MRS,

{RAJRESNT typings B3R TFHEY browser.d.ts NHEHREIFE, ﬁﬁﬁﬁ1f]4§f‘7‘]%n

B, EHREERRXEFL, %Eﬁ?ﬂ?ﬂﬂt%ﬁﬂ’]ﬁﬂi, —EESEMARNRE, BEXRIH,
VEEFHEXBEFINIABEXMER, FTLAFRATILAZEE browser.d.ts

RAAEXEEFFS KT tsconfig.json NEHREE

5L

BAERR

BT
XLEE R 1R

TEF/ERKnockoutE—EgTypeScriptf{i8, Bk, £ src BREHFE— hello.ts X

%,

1. dimport * as ko from "knockout";
2.
3. class HelloViewModel {
4, language: KnockoutObservable<string>
5. framework: KnockoutObservable<string>
6.
7. constructor(language: string, framework: string) {
8. this.language = ko.observable(language);
9. this.framework = ko.observable(framework);

10. 3

11. 1}

12.

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

BTk, & src BRTBHE— require-config.ts X,

1. declare var require: any;

2. require.config({

o paths: {

4 "knockout": "externals/knockout-3.4.0",
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1);

XM EEEIFRequireJISMMIE S AKnockout, IFEEFEATE hello.ts EBMEI—#%, (REIEM
FrBT1IEE N iZTERequireISZEMEANEMERAZRISIAE,. R 7T EFHIBFEXANXEFFUNFEERE
Requirels, BJLABHIH,

BAIEEZE—NMIEXRE/R HelloviewModel , fE proj BRHIELEIE—IX
& index.html , RBWTF:

1 <!DOCTYPE html>
2. <html>
3 <head>
4 <meta charset="UTF-8" />
5. <title>Hello Knockout!</title>
6 </head>
7 <body>
8 <p>
9 Hello from
10. <strong data-bind="text: language">todo</strong>
11. and
12. <strong data-bind="text: framework">todo</strong>!
13. </p>
14.
15. <p>Language: <input data-bind="value: language" /></p>
16. <p>Framework: <input data-bind="value: framework'" /></p>
17.
18. <script src="./externals/require.js"></script>
19. <script src="./built/require-config.js"></script>
20. <script>
21. require(["built/hello"]);
22. </script>
23. </body>
24. </html>

EE, B scriptin®g, B, HA15IARequirels, REFANIBE require-config.js B
BRETINERIRFS, XH¥RequirelSFABEAIERIMEEZEXEN]. &RE, FEFRARINEZNHIIRRER

B require .

BRI e ESE—IE
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M7, EMMEWRANEIRITH index.html , FRIEERMNIZIFRA T, {RRIZEIUBITELE
~“Hello from TypeScript and Knockout!”, HEETHE, FRIESBIAMIAE, HIRKZT
BMAMIRERN, MEBAREERNERNRET,
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React Swebpack

EREEREBRUETypeScriptiReactif BwebpackEEE—EEM,
MERREFEM—NEIHAIIE, FJLA%RIRXRReact iR EFIER,

BN, FNRIEELEEANode. jsFlnpm,

L AUISE A
LRBTR—AER. BESEH proj , BRFTUNAEAFERNES.

1. mkdir proj
2. cd proj

BB TEHSHARTBA R IIE:

1. proj/

2. | dist/

3. L srcs/

4, L— components/

TypeScriptXHSME src XHRE, @idTypeScriptfmiFsdmid, AELZKwebpackIi2, &
BEM— main.js XHRE dist HERTF. FNBEXRIAEFRESBE src/components X
o

TEREEEARLEN:
1. mkdir src
2. cd src
3. mkdir components
4. cd ..

Webpack&&BEIFA1ER dist BR.
Hiaft L =
MEEEXNBERTRNpmEL,

1. npm init -y
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ESERMIMEEM—1 package.json X4,

LR
BAMREZLBELR TWebpack,

1. npm install --save-dev webpack webpack-cli

WebpackiXNTE B LG REYFT B ARSI rlE R MG IR — M ERIREY . js X

MERAARNReactFIReact -DOMBAR EAITRIFEBAX4E] package.json XM Jofki:

1. npm install --save react react-dom

2. npm install --save-dev @types/react @types/react-dom

FA atypes/ BIBRTBIZINEFREIReactFIReact -DOMIUEIEX 4, BEYUMEREA
& "react" XMMEEIZ, ESEE react € AWM, HAZFMENEEEE THBAXH, FI
TypeScripti®=&EE @types/react B, REAMBHIIUERBAUNERIXL,

ETIER, RINMNERNALNKEts-1loaderflsource-map-loader,
1. npm install --save-dev typescript ts-loader source-map-loader

XX FI S 1ETypeScript#lwebpackE— i BiFi T1E, ts-loader ®JLAitWebpackfEfd
TypeScriptlFRHERREBEX Y tsconfig.json #wiETypeScript{{i8, source-map-loader{EFS
TypeScriptigitifysourcemapX 4R &ifwebpackmit&Ry_EB S HI_sourcemaps, XFiAIFIRIE
AR RLEMII I M REIBIXTypeScriptiRiE—i%,

BE8, ts-loader HAZME—R) TypeScript fIOEEE,
{RIEFT Ak awesome - typescript-loader, BIUEXEEFENIZEIINXA,
ERBAILERTypeScript A— MR, FABEFILAMER npm link typescript KiEE

TypeScriptZ—12FEN, EXAEZENRE

NINTypeScriptE & H

FAVBR TypeScriptXHRESE—iE - XBERNENREHMVEMIRBXM.

BATEZGIE—1 tsconfig.json X, EBER TEWMAXGIRUKRRIFEDN, FEIFEEERTH
BN tsconfig.json X, HRIMATAZRE:
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React5webpack

=
@

© 0 N O O » W N B

"compilerOptions": {
"outDir": "./dist/",
"sourceMap": true,
"noImplicitAny": true,
"module": "commonjs",
"target": "es6",

"jsx": "react"

REJATEEXETHEEZ KT tsconfig.json N4ARYILAER,

S

THEEMAReactE—ETypeScriptfXiB, &, & src/components HERFEIE—IA
7 Hello.tsx HINH, XRZWITF:

iy

=z
/I:%\Jz

10.
11.

00 N o 0o~ N B

import * as React from "react";

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

export const Hello = (props: HelloProps) => <hi>Hello from {props.compiler} and
{props.framework}!</h1>;

MFER T RN, BATRIMEERR—=_E .

import * as React from "react";

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

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

</h1>;
3

BTE, £ src TFEIE index.tsx X{&, BBIUIT:
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React5webpack

import * as React from "react";

import * as ReactDOM from "react-dom";

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

ReactDOM. render (

<Hello compiler="TypeScript" framework="React" />,

document .getElementById("example")

© 0 N O O » W N B

),

FAMUXIE Hello HHEZE AN index.tsx ., EFE, AETF "react" B% "react-dom" , FAE
F Hello.tsx HY_MENWEKZE_ - XBREZE, WRNXHEM, TypeScriptREEiR
£ node_modules NHREEH,

BAIEEZE—NTIHERER Hello #H, HEHREZR proj CIE—1EBA index.html BINH,
LI

1. <!DOCTYPE html>
2. <html>
Sk <head>
4, <meta charset="UTF-8" />
Sp <title>Hello React!</title>
6. </head>
7. <body>
8. <div id="example'"></div>
9.
10. <!-- Dependencies -->
11. <script src="./node_modules/react/umd/react.development.js"></script>

<script src="./node_modules/react-dom/umd/react-dom.development.js">
12. </script>

13.

14. <!-- Main -->

15. <script src="./dist/main.js"></script>
16. </body>

17. </html>

TEEIE—=FHMIRM node_modules B|IARIXfF, ReactFReact-DOMEINpMEBEE S T
B .js X, RETUEELESIAEN], ZEBMATREMERSIAT. SIUMBEZEENEN
IEHEERT, SHEMCDNLESIH, Facebook?ECND LR T —ZRFIaJBIIReact R4S, {RA]ATEIX
BEEEZANE,
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S — 1 webpackB &4

EIFEEBERTFEIZ — webpack.config.js X,

1. module.exports = {
2. mode: "production",
3.
4, // Enable sourcemaps for debugging webpack's output.
5. devtool: "source-map",
6.
7. resolve: {
8. // Add '.ts' and '.tsx' as resolvable extensions.
9. extensions: [".ts", ".tsx"]
10. 3,
11.
12. module: {
13. rules: [
14. {
15. test: /\.ts(x?)$/,
16. exclude: /node_modules/,
17. use: [
18. {
19. loader: "ts-loader"
20. 3}
21. ]
22. },
// All output '.js' files will have any sourcemaps re-processed by
23. 'source-map-loader'.
24, {
25, enforce: "pre",
26. test: /\.js$/,
27 . loader: "source-map-loader"
28. }
29. ]
30. 3,
31.
32. // When importing a module whose path matches one of the following, just
33. // assume a corresponding global variable exists and use that instead.
34. // This is important because it allows us to avoid bundling all of our

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

36. externals: {
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37. "react": "React",

38. "react-dom": "ReactDOM"
39. 3

40. 1%};

REKATEENT externals FERAFEEE, BAEEERICHABIIReactEBREI—IXGE, BALE
DN 13 B (8] F BN 50 28X BB B T )8 B R £ XTI EX M,

BEEAT, BRINIAFEENEEES|AReactiRIR, BEARIHNGIEFLE ﬁia“-ﬂl‘ﬁﬂ& ES[lidpa
ARBESICEHCSEEET—NERNLBFLTEA, thil:  jQuery % _ ., XWH“GHRBEZE"E
i, webpacktl RIFHAIGEERA BT XM AXEMABE, BIHE(WIZE "react":

"React" , webpack&MFHIGEIBI "react” HEANIEREM React 2FTEHNE,

fRe] AFEIX 2 7 #2E S Wl Ec Ewebpack.

BEeE—iE

1. npx webpack

FEXNEREITA index.html , TENMZELZFIUAT ! FefAERTIE LEE/RE“Hello from
TypeScript and React!”
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React

XRRE EFIEmAaBRUNENETypeScript SReac t EERRERH, HERE, FIEFE:

{EATypeScript#React I T2
ERATSLint#TRIBIRE
{FAJestFEnzymeF MK, UK
{FEAReduxBIBIRA

Hi1&EFEHcreate-react -app TEWREIEE TIZIFE,

XEBRRRELZEERANode. jsHnpm, FHEBLZTHE TReactHIEMMEIR,

LZFcreate-react-app

HAZFCAfEMcreate-react-appRE N ERER HReact TIRIRE —LEHEMMWTEMNEIIEIAS
. EXE—1TRAXREEReact TEEMNGLITLIAME,

1. npm install -g create-react-app

(eFES
IERATEACIE— MU ny-app BOFTHE:

1. create-react-app my-app --scripts-version=react-scripts-ts

react-scripts-ts@—&7&ERE:E, EXEIITERCreate-react-app LIEEEHIETypeScript
TBNIFER,

LER R TF2 45 M N 90 R PR :

my-app/

[~ .gitignore

— node_modules/
[~ public/

= src/

|

|- package.json
[~ tsconfig.json

© 0 N OO O & WO DN B

- tslint.json
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React

s
JEI=§
1L /S .

tsconfig.json B1& T LIEETypeScript$FERIEIL,

tslint.json R7EF 7 EFAMNRKBLERZIVIZE, TSLint,

package.json BE T, BB —LHSTHRERN, MIMiX&aG<S, MEmaSHTLMmNANG
Lo

public BB THSHIRIMHTMLITEEE ., BRT index.html X#H5h, HERIXHEERRT AR
BRo

src B8 T TypeScript#ICSS/ERY, index.tsx @BIERMALONG,

\— ) — O

B1T L E

B T EA VBN E NS T AN TS,
1. npm run start

EEMIT package.json EBHEIETER start <, FEASBH—1MRSZEE, HHRINEREXXERIE
SEHMRBIFTIE, BEXMRSEVMAERZE http://localhost:3000 , TEMNASEEMNMITH,

ESRIFHEITAT ERA TR X5,
M T
M LR —1THSHEIL:

1. npm run test

XML RIEITIest, —NMEBITFAMNIKTER, EREITHET BSE

/& .test.ts BX .spec.ts HIXfF, #FEER npm run start @<, SHNRIBRENRIETHE
JestxBalitiztT, WREWMMIE, (RXRJLAEERIZEIT npm run start # npm run test , X
FEARFA BT CATEFR B2 A9 R B gk T2,

& R A P MR R R S

EfEM npm run start BITLREMEER, BAIFLKBER—MUCIRMRE, BEBERMNELEHRF—
MEITHR AT RERATEMRIR ERATRE/NBIRED, BEHIFHRAEHFIUEEX—<, BERERE
MEEZHEE, BANEXFMMBIREMME Y E=IME" RA (S &LMRAET ) .

ERITEFIMENME, PJLETH Fa<:
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1. npm run build

XA IR LITAISFICSSE, ./build/static/js F1 ./build/static/css

REBRAMEAFTEZEMETIMEHIMERE, (BErCAEREENAREREFERRK,

Bl — B
TEHA ﬁJE —A Hello (B, EAMEHERERE—ARIVENZITRENET (RIHEE

% name , FEBE— N EREMBNSHALEE (BT enthusiasmLevel ),

ZFHA1X#E <Hello name="Daniel" enthusiasmLevel={3} /> , XMABEXERBESR
F% <div>Hello Daniel!!!</div> ., UNRGIETE enthusiasmLevel , LBHIGENARER—EAX
8. # enthusiasmLevel J 0 FHEFMH—EHEIR,

TERXRE—T Hello.tsx

1. // src/components/Hello.tsx
2.
3. import * as React from 'react';
4,
5. export interface Props {
6. name: string;
7. enthusiasmLevel?: number;
8. }
9.
10. function Hello({ name, enthusiasmLevel = 1 }: Props) {
11. if (enthusiasmLevel <= 0) {
12. throw new Error('You could be a little more enthusiastic. :D');
13. 3
14.
15. return (
16. <div className="hello">
17. <div className='"greeting">
18. Hello {name + getExclamationMarks(enthusiasmLevel)}
i) </div>
20. </div>
21. );
22. }
23.
24, export default Hello;
25.
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26. // helpers

27.

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

30. }

ERBATEX T —1EE props , ERETEINAGEZRAZIEM, name EWENER
7 string B!, EBY enthusiasmLevel RENEAIEA number B! ({RRIEIBFEE
m 2 REEFNESH) .

FANCIET — P eREEHE Hello , BARSKiH#, Hello R—1eREL, EW—1 Props WHRFAHHR
e, WER pProps WRESGHIZRE enthusiasmLevel , EXIAMER 1 ,

{EAR N EReact HE XBHMIAM G N Z—, WMRIMEERMIE, B AT BEIEMNHAENX:

1. class Hello extends React.Component<Props, object> {
2. render () {
& const { name, enthusiasmLevel = 1 } = this.props;
4,
SF if (enthusiasmLevel <= 0) {
6. throw new Error('You could be a little more enthusiastic. :D');
7. 3
8.
9. return (
10. <div className="hello">
11. <div className="greeting">
12. Hello {name + getExclamationMarks(enthusiasmLevel)}
13. </div>
14. </div>
15. );
16. 3}
17. }

SEANNEGEEELERSHME, FAXNARAZREALHN., BEZXMIFERIAZTESENR

- BBX I, £ React.Component<Props, object> F{HEIKSIBENT object , ELLERE
FAHEREE, SECEFTERMBERVIAHNR R, ERINEEAAGFESIHRSERES, HWH
M ANEGRER, BAISERNARITETReduxiz At E IR @RS,

MEFNELRS THE, IEFHIMFMAEBEE index.tsx , B <app /> EHEL <Hello ...
/>

BRBANEXAFLBEAE:
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1. import Hello from './components/Hello';
RIE1EEX render 1HF:

1. ReactDOM.render (

2 <Hello name="TypeScript" enthusiasmLevel={10} />,
S document .getElementById('root') as HTMLElement
4

),

KAMS

XBETE—REEY, MRRFE—1T document.getElementById('root') as HTMLElement , iX
Aiﬁfﬁﬂufﬂ KAWS , BETHIUM_ %k . HREEENERETERE —IRANEEMNER, (R
] LAE X Fh S @0 TypeScript,

X8, FNZFAX4MRERE getElementById HIREEZEAEIZE HTMLElement | null , &
i, getElementById IR[E] null RIEHLFXNNN id THEBIHE, FHNER
1% getElementById SE2MINKI, ALENIEFER as 1BESHIRTypeScriptiXs,

TypeScripti®E—MEBINE ( | ) HRMES, EEANENRARER
IZ']-'\ null ﬂl undefined , Fﬁl’\/{ﬁﬂ]m_ﬂl»)\_—'ﬁﬁy, document-getElementById('root')! , 1E
X BRI AT ERL

ORINMFD

BEFHANEER—NMEGERINERES S, HEIRE Hello AHRIMHEIN, FHATICASIEIXME—
CSSX 1 src/components/Hello.css o

1 .hello {

2 text-align: center;

3 margin: 20px;

4 font-size: 48px;

5. font-family: 'Segoe UI', Tahoma, Geneva, Verdana, sans-serif

6. }

7

8 .hello button {

9 margin-left: 25px;
10. margin-right: 25px;
11. font-size: 40px;
12. min-width: 50px;
13. }
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create-react-app BIRHITE (WebpackFI—LENEizE ) RIFHNIBAFRNRIE., SHF(NHE
NAMEE, FIEBSAR .css XEHSWHHER— MaEHXXE. ELt
£ src/components/Hello.tsx , HIEEZERMUWTEANIEAL,

1. import './Hello.css';

{FHJestHmE M
MRITRERL Iest, (FTEABRERR DT R IKAL,

1. npm install -D jest jest-cli jest-config

AT Hello AMRFE—LERIR, IERHNELEHR—T:

o HiX1¥E <Hello name="Daniel" enthusiasmLevel={3} /> BT, ZH{F#5/EZ
[ <div>Hello Daniel!!!</div> ,

e EZXRIETE enthusiasmLevel , (BHNIHAER—NRENE,

e % enthusiasmLevel J 0 ={HE, EMNH—IMEIR.

BAMSH X LR RN EHE LR,

BE%, BINELX%EEnzyme, Enzyme@ReactEBSHREE—MNERATE, EAHETHNAGNITA
W/EMR, ZRiAH, BITMNAEEST —MUMjsdomfE, ERIFFHITEIDOMUA & EIEN b1 289 TR
BETMRE1TE 91T A, Enzyme5SILEsEl, EREE T jsdomfy, FEAEFHNIE AL,

IERANEERR AR KL,

npm install -D enzyme @types/enzyme enzyme-adapter-react-16 @types/enzyme-
1. adapter-react-16

MR{RHreactfRAEF15.5.0, EFLRWT

1. npm install -D react-addons-test-utils

EABHNIBENERT enzyme F1 @types/enzyme , enzyme BIEHIRESE T ERzITH
JavaScriptfXi3&, M @types/enzyme MBEFTHERANHE ( .d.ts X&) HIE, CAE
TypeScriptge®g 7 #RiZIN{r{EREnzyme, {REJAEXETHES KT otypes BHIEE.

BANAEELE enzyme-adapter F react-addons-test-utils , ENIZFER enzyme FIEE

==

m
RENE, HEFHEEESRELUAN, MEEERMANReact RAELS.5.02 LNBBRE,
NEHNEEREF TEnzyne, TEFHRESML | SolR— X
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ff src/components/Hello.test.tsx , S%RIAY Hello.tsx MNXHRE—IEE,

1.
2
3
4
SF
6
7
8
9

10.
11.
12.
B[RS
14.
LS.
16.
L7 .
18.
9.
20.
21.
22 .
28 .
24,
28 ¢
26.
27
28.
28) .
30.
Sl
S

SON
34.
SH

// src/components/Hello.test.tsx

import * as React from 'react';
import * as enzyme from 'enzyme';
import * as Adapter from 'enzyme-adapter-react-16"';

import Hello from './Hello';

enzyme.configure({ adapter: new Adapter() });

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

expect(hello.find(".greeting").text()).toEqual('Hello Daniel!")
3);

it('renders the correct text with an explicit enthusiasm of 1', () => {
const hello = enzyme.shallow(<Hello name='Daniel' enthusiasmLevel={1}/>);

expect(hello.find(".greeting").text()).toEqual('Hello Daniel!")
});

it('renders the correct text with an explicit enthusiasm level of 5', () => {

const hello = enzyme.shallow(<Hello name='Daniel' enthusiasmLevel={5} />);

});

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

}).toThrow();
3);

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

}).toThrow();
1)

XA+ B, (BIRFIAMNARFEIE A,

ANilstateEIE
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BtE Ik, WMRREAReact BRI KN —RXBFEHER, BAGEZTMT. EBRIMRFEF
BE—ANRIURENNA, BLEFEZRNMNstateEHE,

stateEIEHiA

React AEHZ—MESTRIETASHUENE. BRI, ReactHRBEMENAIERD IR
fE. WiReactBfFMES, HWERELENTER LIBENpropsEFITREE,

EHRReactABH S EEENERstateBIBINEE, React X %EHE TReduxFIMobXEE,

ReduxiRE—NMA— BRI ERNRBEFMERELEE, AEEHMBENHRENSMENANERRESR.
statefVEFHRU—MARNTTBHANHEIT, ESRH—FIABMNaction/HR, XNERDIHE
reducer RALIE, MTERTXFBEM/IAN, RESFEE—MactionZUWN AR ITIEFHY
state,

MobXfEENF R MM EIIRT,, statetfBRE TOIMENRE, F@idpropstEid, @EidiGstate
PR RHEIMER, ENRJERMBMEE ZaRiEstateAE M., I—MILE, XNECEZER
TypeScript3Lil T,

XHESZSBMIRR. (EReduxfERRFREN Z, BLAEXRHIEE, HMNEEBWAFEMRedux; (BERE
BEMAKAEELETHE—T,

EEEIN TSI MR, EEZIBINAREESE— FRedux,
1§ Eactions

RESNAENstateRABIAME, FATAFEXZRMRedux, FHMNFE—actionfIKIE, EF
RNE, TERIMR—NERBENEVILN—1MEE.

ALE, FBAPSEMEMLERES] Hello AR,

Z#RRedux

Z% redux F react-redux LARKREATHIZEEISTEM S AKER,
1. npm install -S redux react-redux @types/react-redux

XEBEHINAEELZR 0types/redux , EAReduxBLE®F THEBEXHE ( .d.ts X&),

E X L FBIRZS

FATEEE XReduxf®riFHystate4EM, BIE src/types/index.tsx X, BERFTRENE
X, BAEEANIZFREE AR,
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// src/types/index.tsx

export interface StoreState {
languageName: string;

enthusiasmLevel: number;

o O b~ W N B

XEBEH1EiE languageName FRAMNMFAERIIRIZIES (FIU0, TypeScriptz®

JavaScript ), enthusiasmLevel REFJTH), AEEFHINE—IBRIEHE, MSFBATLE
$stateSpropstHERE,

whlactions

TEHENEIBXINMNNABEmMMNAEEERR, src/constants/index.tsx o
// src/constants/index.tsx

1
2
3 export const INCREMENT_ENTHUSIASM = 'INCREMENT_ENTHUSIASM';

4., export type INCREMENT_ENTHUSIASM = typeof INCREMENT_ENTHUSIASM;
5

6

7

8

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

XER const / type HMIARFHNUBRZLEIFMEMII S NERTypeScriptIFHFRFEHESR
iuo

BTIR, Bt —LactionsbA el X tactionsAYREL, src/actions/index.tsx
import * as constants from '../constants'

export interface IncrementEnthusiasm {
type: constants.INCREMENT_ENTHUSIASM;

export interface DecrementEnthusiasm {

1

2

3

4

5. }
6

7

8 type: constants.DECREMENT_ENTHUSIASM;
9

10.
11. export type EnthusiasmAction = IncrementEnthusiasm | DecrementEnthusiasm;
12.

13. export function incrementEnthusiasm(): IncrementEnthusiasm {
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14. return {

15. type: constants.INCREMENT_ENTHUSIASM

16. 3

17. }

18.

19. export function decrementEnthusiasm(): DecrementEnthusiasm {
20. return {

21. type: constants.DECREMENT_ENTHUSIASM

22. 3

23. }

BB TEANEE, ENAEIEIMREFNBRMRENTR, BIIEEX T —NEE
(  EnthusiasmAction ), EBiEATHtaction@ el MEMIUR/LEI., &E, BINEX THINER
FskelEsLfRrAYactions,

XEBEE—LLEMRIRM, ReJUESELUredux-actionsiUkE,

whlreducer

MEHNTUFIBRESE — 1 reducer T ! ReducersX#, EflARERNAstateMEINFEZ~
L, BedrBE_8FA_. TN MK,

A8 reducerEMIE src/reducers/index.tsx XHE, TEMINERFRIEIEIMEIESILRRINER!
1, EIREMEIG RN REL, BEXNMRINKEREENFL,

1. // src/reducers/index.tsx
2.
3. dimport { EnthusiasmAction } from '../actions';
4. import { StoreState } from '../types/index';
import { INCREMENT_ENTHUSIASM, DECREMENT_ENTHUSIASM } from
'../constants/index"';
export function enthusiasm(state: StoreState, action: EnthusiasmAction):
StoreState {
switch (action.type) {
case INCREMENT_ENTHUSIASM:
10. return { ...state, enthusiasmLevel: state.enthusiasmLevel + 1 };
11. case DECREMENT_ENTHUSIASM:
return { ...state, enthusiasmLevel: Math.max(1l, state.enthusiasmLevel -
12. 1) };
13. 3
14. return state;
15. }
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EBRBIMERT_NREHA_( ...state ), HEMH enthusiasmlevel BY, BRJUNDIKESHITX
¥0l, ¥ enthusiasmLevel EBHMREXREZRTHXEN, BNECEHIBIRESES

{RegelE BN reducerE—LEMiX, REJreducers@4iEE, EIIFIUEANESNHIRE. HNEN
WA, ATBAMiXreducer sERMBIFIRVIRE. FINEBEERJestBtoEqualfik,

Sl

EERAReduxty, HITEEZECIZEHFNTEE. HAHRBIELTXM, BITFEERIE, B[R BEE
RAHREFGERNBIE, AUERIMERRS, FeIUEXBRIEES X FXMESHIMET: Dan
AbramovER)_FRINEHIEFZEHG .

WMEFAMEY src/components/Hello.tsx , ILERTLAMBRURE. FHRIVERINENLHERELABHE

2 props , EN1DAIR onIncrement #F0 onDecrement
1. export interface Props {
2 name: string;
3 enthusiasmLevel?: number;
4, onIncrement?: () => void;
5 onDecrement?: () => void;
6. }

ARRHFXAAERFER AR L, FRERMEFHAIAGE,

function Hello({ name, enthusiasmLevel = 1, onIncrement, onDecrement }: Props)

1. {
2. if (enthusiasmLevel <= 0) {
S throw new Error('You could be a little more enthusiastic. :D');
4. 3}
5.
6. return (
7. <div className="hello">
8. <div className='"greeting">
9. Hello {name + getExclamationMarks(enthusiasmLevel)}
10. </div>
11. <div>
12. <button onClick={onDecrement}>-</button>
1. <button onClick={onIncrement}>+</button>
14. </div>
15. </div>
16. );
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17. 3
BEEBAT, BIINIZL onIncrement F1 onDecrement B—LEid, B IREZBEIIREM ST

FHEA. W —IRCAMERERSMNRIE,

MERNWAEGERT T, sJMEERE—INESRET, UERIXKEIE—IX
& src/containers/Hello.tsx , {EABRBIMAERATIEANIEG,

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

import { StoreState } from '../types/index';

A W N R

import { connect, Dispatch } from 'react-redux';

AN REBEEVA Hello AEFNreact-reduxHy connect EEEL, connect BJBAIEEAN
B9 Hello fHFEEIRRL—ANEEE, @I LA TREMNERL:

e mapStateToProps 1FHalstore BREIBURNIMEAGZEEMR N Z BRI A,
e mapDispatchToProps F|F dispatch %, BIZ[EiEpropsiFactionsixZlstore,

EAE—T, FNIPNBABEEmMNEM: languageName #F1 enthusiasmiLevel ,  Fifi]
B Hello B4, HEBZE|— name F— enthusiasmLevel |, mapStateToProps &M

storeFRIENMEIRE, NREBEZEMVIFFHITAGRIpropsiAEE THEHIEFRNHAEEFTE,

export function mapStateToProps({ enthusiasmLevel, languageName }: StoreState)

1. {

2. return {

3. enthusiasmLevel,

4, name: languageName,
5. 3}

6. }

iEE mapStateToProps XBIET Hello HAHZFEMNMNNEMEHRMIHED, FIITHEER

A onIncrement # onDecrement [BliEEEYL, mapDispatchToProps m"—MNEE, EEEEA
—MAERLE, XMBAERIIAFactionsfE Astorekfit g E#H, EULFA 1] ACIE— I E]{FEE

#, elaEFZEMRRIERIEEERL,

export function mapDispatchToProps(dispatch:

1. Dispatch<actions.EnthusiasmAction>) {

2 return {

SE onIncrement: () => dispatch(actions.incrementEnthusiasm()),
4 onDecrement: () => dispatch(actions.decrementEnthusiasm()),
S 3
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=E, FA1°JCAIERA connect 7. connect BHELEE
) mapstateToProps #0 mapDispatchToProps , ARIREIZ— MR, FKIBEEREEFK19A
., =RENFRIS BT TEAREE X/Y:

1. export default connect(mapStateToProps, mapDispatchToProps)(Hello);

WME, HANMXENIZE NEXMEF:

1. // src/containers/Hello. tsx
2.
3. import Hello from '../components/Hello';
4. dimport * as actions from '../actions/';
5. dimport { StoreState } from '../types/index';
6. import { connect, Dispatch } from 'react-redux';
7.
export function mapStateToProps({ enthusiasmLevel, languageName }: StoreState)
{
return {
10. enthusiasmLevel,
11. name: languageName,
12. 3}
13. }
14.

export function mapDispatchToProps(dispatch:
15. Dispatch<actions.EnthusiasmAction>) {

16. return {

17. onIncrement: () => dispatch(actions.incrementEnthusiasm()),
18. onDecrement: () => dispatch(actions.decrementEnthusiasm()),
19. 3

20. }

21.

22 . export default connect(mapStateToProps, mapDispatchToProps)(Hello);

Bll#Estore

1EHAIEE] src/index.tsx , ZIEFABMERASE—IE, BINEECIZ—NEYHRIKSHstore,
FREFANIFFERreducerskKigEE,

1. dimport { createStore } from 'redux';
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import { enthusiasm } from './reducers/index';

import { StoreState } from './types/index';

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

languageName: 'TypeScript',
3);

0 N o 0o A W DN

store BJEEIEUN{RAERVERHE, ERF(IINAEBIRESNZibstore,

BERE, FHIEE ./src/containers/Hello RBZE ./src/components/Hello , JA[S{EH
react-reduxfy provider fFprops5@FzFEBEER, HIMEEAEL]:

1. import Hello from './containers/Hello';

2. import { Provider } from 'react-redux';

% store LA Provider HIBMRINEA:

1. ReactDOM.render (

2 <Provider store={store}>

& <Hello />

4, </Provider>,

5 document.getElementById('root') as HTMLElement
6. ),

EE, Hello ABEZpropsT, ERBAINERT connect REAHBEILRE Hello LHHEHY
propsiEfic T N AR,

R

MR{r&EYcreate-react-appfE—LBHENXIRELEEME, BAMMEIIUNERNERE, EHRMFRE
EiE, b, RERIM—webpackifEth, {REiFIUAF|Acreate-react-appE#tiy“eject” I

AE,
B1T:
1. npm run eject

XA !

MBER, HEiziTejectRIRIFFRFIFAINIG, (RAEHREejectdr<, BILRLEIRFRKAERIER
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RN —MiBTTejectRIMVRIIRIRE Ti5,

—dE=
B i~
create-react-appwBIESEEMNINEE, TENASHEEINLIZENE ReADME.nd BEE
1B5%, FTUARJCAEI B iE— T,
WMRFRBFESEZ X FReduxBIHIR, REILBIEE HIA=EEBXE, [EH, MobXBHibMA,

MRMTBEEE N EReject, (RREZETHBZ X TWebpackfV#1iR, {REJU&EHReact &
Webpack#4FE,

EMMRIIEZRAINE. BEBE—LMRART, BENFReduxTiEXiffreact-router B&iR1T
1, HE2ES5react-router-reduxBX&{EH,
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Angular 2

Angular 2

B4G2IKEYANgular 2iEZEREMATypeScript A &8, ELbtAngularfTypeScript—iEERIESR
BEFE, AngularFIPAtEEEXEEIETypeScriptMn—F R,

EERRBXE, REREAUEANgular 2EM (ZAngular 2EMFSHR ) BEBIRHINESER
AngularfiTypeScriptfI&ENY, AXBEEFWELFiERE, WEMABRFSIE !
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MJavaScripnFF%E!| TypeScript

MJavaScriptiT#Z2|TypeScript

TypeScript AREEEFEM, TMJIavaScriptESRAEFAEWENIavaScript®,
JavaScriptfXiBsEH#mETypeScript BZKRAARMEE, BTRIBBIEBRIFRELM, EHRE
MTypeScript Z@l, BINMBRIZFELZER T BB AFMEMNAR,

MRIRFTEE MR —MReact TH2, HEFIRITHIZReac tiTIRIER,

IREHX

MRMREE4JavaScript, AMREEREZITXEJavaScript X, XEXHEFE
F src , 1lib 3% dist BRE, B1eJUREBMEIET,

ELt, BB IavaScript XEEF M ATypeScriptiigA, (RIEEIziTHIETypeScripthy
Hith, 7TEMISE|ITSHUEIRITIER, BN BHRMAXGUBTypeScriptBEEE], {RBRJUIERE
BB %,

{Re]gEiR B EXf JavaScripti—Lerra)abIE, LEINSHEEFIBabel BRHRIF, AEXMEBERLT, R
RiZBEZE T TR E REM,

BLIME, BANRRAEEZIRE TXHFE RGN

projectRoot

— src

| — filel.js
| L— file2.js
— built

L— tsconfig.json

o O B~ WON BB

WMRIRE src BRIMEE tests XX, HALTE src BRJUBE—1 tsconfig.json X4,
£ tests BER[UBE—1,

BERE XA

TypeScriptf#M tsconfig.json XHEERTIERE, FIUFESEIWMLEGEMHITHLENS, ik
HAGRIE—NMERMN TR E X

"compilerOptions": {
"outDir": "./built",
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4. "allowJs": true,
S "target": "esb5"
6. 3,
7. "include": [
8. "./src/rr/
9. ]

10. 3}

XEBEFAIATypeScriptif BT —L4&RA:

1. iZENFRBFRIIRAIEY src BRTHIXMG (BiE include ),

2. ¥R JavaScriptRImA (@ET allowds ),

3. HEMMFTEXERAE built BRT (BT outbir ),

4. YgJavaScriptfRREEREMEARALLINECMASCript 5 (@iT target ),

WE, MBMREIRBERTIBIT tsc , FPJUE built BRTEINEMISE, built T
MIXENZS src THIXEMEE, WMEMHWIFEEMTypeScriptBLZsUTIET,

RHAW &

WEMRELZ]UBRITypeScriptimRaIIFAL, TRERBBIFIEMEHI TIE, WRIRITHMHVS Code
gVisual StudioX ¥MIYmiFes, (RFEEERBZRBEMHI XM TE, {RiLelCARCEIW T HIEINRES
BN&EXBUG:

e noImplicitReturns RFFLRSIEERKEREE,
e noFallthroughCasesInSwitch RXBALETE switch XIBIREMIFEA case ZIEEZIEH
B0 break iE&f],

TypeScripti®EER AL ITAE BV IBFIIRE, fRA] LABITIR
E allowUnreachableCode # allowUnusedLabels JEINREEH,

EWETE#ITEMN

EMRNMEEERIEESSNITR. LA IXERI—ERE, SMIAENERGZEHENE
B, BMNRATENERERNTE,

Gulp

MRMGEFEANERNGUlp, BIELE—RXTEAGUlpESETypeScriptHFEERMET R
Browserify, BabelifyFIUglify#{TEMMEIE, BRIZXREHIE,

Webpack
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Webpack&ERIEFEE R, {ReJCAER awesome-typescript-loader , BEf—ATypeScripthJil
#2S, 458 source-map-loader HEIRAH, B1T:

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

FHETEMEDSFHEREY webpack.config.js X{HFE:

1. module.exports = {

2. entry: "./src/index.ts",

SF output: {

4, filename: "./dist/bundle.js",

5. Iy

6.

7. // Enable sourcemaps for debugging webpack's output.

8. devtool: "source-map",

9.
10. resolve: {
11. // Add '.ts' and '.tsx' as resolvable extensions.
12. extensions: ["", ".webpack.js", ".web.js", ".ts", ".tsx", ".js"]
13. 3},
14.
15. module: {
16. loaders: [

// All files with a '.ts' or '.tsx' extension will be handled by
17. ‘'awesome-typescript-loader'.
18. { test: /\.tsx?$/, loader: "awesome-typescript-loader" }
19. 1,
20.
21. preLoaders: [
// All output '.js' files will have any sourcemaps re-processed by

22. 'source-map-loader'.
23. { test: /\.js$/, loader: "source-map-loader" }
24, ]
25. 3,
26.
27 . // Other options...
28. };

EIXEMR, awesome-typescript-loader WTEEHELRIE .js NXERINFHEZEHEIT,

X5 5% —/TypeScripthiwWebpackfl#isets-loader 2—#H), {RAIUEIXE TREE ZEHNE
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https://github.com/s-panferov/awesome-typescript-loader#differences-between-ts-loader

MJavaScripnFF%E!| TypeScript

fRe] BATEReac t flwebpackZiiz B2 ERAwebpack Byl =+,

5E3R 2 TypeScript &

ANEmALE, REEMEF TEMRTypeScriptXFES, F—%, F .js XHFESGBH .ts X
%, WRIFFEATISX, MWEHRBH .tsx XfF,

F—DIAR? KET! (RELMINBtE— XM IavaScriptiEikpg T TypeScript!

ST, RETEEREMEARNHI)L. MRIRESIFTypeScriptMImiEes (BIBIT tsc --

pretty ) BITATIANNXG, (RRIERBIBLITLBUERIERZG, (ReTLUBENSHME
Microsoft WordEBEBINMIEIRRE—H, (ERTypeScriptNARRmIFMRAINE, FiFtbwordi®
B AR TENMRAISIE — 4,

WNRIHRRIEZI T ROAREE T, REJNILEDEEEE, MR, F_AE_ELREHIRIE,
TypeScripti®&#imi¥aiJavaScript, {ReJLAERA noEmitonError EI, MNEME N EXKi#,
TypeScript EE—NMABRENTRMENZIER, RelIGEHEmhEREENAIE,

MRMFTXERTANSESBNRE, RFUEMBREN (EBEAMSRBIEE )., i, MR
ANEiETypeScript R BRI EME BB HERT D any KA, FIBAERIIXHZAEIE
F noImplicitAny , f{RRIGESRRFXBLILEE, EERKPWNGERIRMESI LR,

EREIR

BANREIT, EALMH, ERREFZBITRER. EENERRNEZ-NEBRC(FHRENM
3, BEEXLEEEIENBUG, EERUNESIFTypeScriptREMBIIZMT 4,

FHIRRSA

BHEMRPIEESB R — Ll cannot find name 'require'. F0 cannot find name 'define'. Y
Hix. BIEIXMERILAMEERERER, RIXEESIFTypeScriptEIEFEN:

1. // For Node/CommonJS

2. declare function require(path: string): any;
o

1. // For RequireJS/AMD

2. declare function define(...args: any[]): any;

R R ERXEHRAMMXATYpeScriptlS A &%,
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B, (REFEHTypeScripthy module FRICRBRA—LLIRIRZAL, B HIEIRN

B commonjs amd , system , and umd
WMRKBEFE TEIINode/CommonISET:
1. wvar foo = require("foo");

3. foo.doStuff();
5 FEAIRequireIS/AMDIREE:

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

})
ML NS # FEAITypeScriptfig:
1. import foo = require("foo");
3: f00.doStuff();

SR BN BA {4

WMNRIRF IR MEEIREITypeScript& A, REJEERBE| cannot find module 'foo'. XFRIFEIR,
LBHERE_FEIEXE _RERFIREE, FoHEXEFEEHE, WRTypeScriptiREHEL
B lodash B, BBRRETIXHEM

1. npm install -S @types/lodash

MNRIRGEER commonjs MRIRIEHIED, IBAFEEIE moduleResolution EINIRE
73 node .

Zla, fRMZFPIAS A lodash T, FHESRSHEWIIB N LINEE,

HRR S H

BEXR, BEREHPRRMEMR exports 3 module.exports , TypeScriptiF{R{ER
MRS HED, e, (RESH TERIRLN:

1. module.exports.feedPets = function(pets) {
/]
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AR LA S
1. export function feedPets(pets) {

BRHR

1.
2.

/7.

ZREEEEFEHNR, XR—ITEIRN, X&

var express = require("express");

var app = express();

Z BRI AR ERY:

A W N B

function foo() {
/7 ...

}

module.exports = foo;

ETypeScript®, {RAJLAER export = RKE

function foo() {
/] ...

}

export = foo;

UIEIS OB N 3

BMFRRIAEER—MEBIS STV SHEIERE,

CAFRBA—/MER arguments MNWRIERHMAEES

© 0 N OO O & WON B

[N
o

function myCoolFunction() {

FEARIRT Jom] 3 ENE A RIARIR :

BE, XE2—1BUG, BERLERLT, KA

if (arguments.length == 2 && !Array.isArray(arguments[1])) {

var f = arguments[0];
var arr = arguments[1];
/] ..

J0 oo

myCoolFunction(function(x) { console.log(x) }, [1, 2, 3, 4]);
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11. myCoolFunction(function(x) { console.log(x) }, 1, 2, 3, 4);

XHERT, BINEENATypeScriptfIRMELRSIFIAAZE myCoolFunction BRERIIEARR
Eﬁo

1. function myCoolFunction(f: (x: number) => void, nums: number[]): void;
2. function myCoolFunction(f: (x: number) => void, ...nums: number[]): void;
3. function myCoolFunction() {
4., if (arguments.length == 2 && !Array.isArray(arguments[1])) {
5. var f = arguments[0];
6. var arr = arguments[1];
7. /] ...
8. 3
9. /7 ...
10. 3}

FHA1» mycoolFunction BREARINMTEANEHZER., F—MMEE myCoolFunction EREEHIEUR
— MR (EXEE— number &%) M— number #HH, FB_ANEHEREWT —1ERE, H
BEARKRSEH ( ...nuns ) RRRZEHNEEFRESHWIRE number EE

EZRIEME
BEATREREANBEENMMEMERELIE - MTRARILENRIMENE
1. wvar options = {};

2. options.color = "red";

3. options.volume = 11;

TypeScript&RRIRAAEEL color H volumn TE{E, ERSERIFEE options RYFEEY
A {3 AAEEEAEM., MRFEFIRERNKRFEEMNEAR A EREIR:

1. let options = {
2 color: "red",
8. volume: 11

4. };

RERIBAEX  options HYEEHBHRMEBSINRFEE L.

1. interface Options { color: string; volume: number }
2.
3. let options = {} as Options;
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4. options.color = "red";

5. options.volume = 11;
&, fRAIAYE options IBIEML any KB, XRFEHEBEN, BHRRZRIH.

any , Object , F {3

fRe]BERLEIER object BX {3 RRTR—MERJURBEZEEMY, EHR object RRIEBARIZE
B, AMEIMEAT** any REIEBEFERANERE Y, BHERE _RiE_HIEE,

ttdl, BE— object FEEIWEKPE, {RIGAREEBEE LIHA toLowercase() .

HEBESEREELVWAARE, BR any WEEER, ERREENREERAHRELEMEME
1B, WMIBHRFFIMELEEA, MiEE, L eENEMSFSE. icE, SFRER any B, REX
ERZWTypeScriptiREMHIRMENGHIFE .

MRBRLZBAREMER object # {3 , HMNIZEEFE {3 . RURENELR—H, BEEREMNEARBEL
(it () EERBEAELELE object FEE,
BRFISKE

TypeScriptRft T —ERERFKIEL AL ATIRNIER, SRRFAEEHRI T TypeScript
&, fRRICAB AL ERFBIFRRESEL M,

BRI any

EREER T TypeScript/SiZMERLERNZER, IATypeScript&fER any EERE, X
WARBEIRRIREAT, BRER any BERELAETRELZLRE, HEMGSAZITEMNSR. R
BIBAMEA noImplicitAny &I, iETypeScriptirid &4 XS MM, FHEAH — MR,

}Iﬁ:zuﬂl‘J null '—5 undefined 1‘@@

ZRiktth, TypeScriptiB null F1 undefined HMEBFEIER, XX, FAA

J9 number ZEEFJERILAF null F undefined , [REJfEJavaScriptFITypeScript
B, null F undefined ZEREBUGKIF=4%, FTlATypeScript®a&

T strictNullChecks EIREBIFAE L WX FFABIEM,

WMBHAT strictNullchecks , null 1 undefined FB T EIBCZBERZE
Bl null 1 undefined , H{EfFME_BIBE_H null , {ReJCAEABASER, ttil, R{E0TEE
7 number BY% null , {ReJUAFEBRERIZETRS number | null ,

iR —METypeScriptikhalblhy null 3% undefined , {BRFEFBTHIRE, IFATUE
Ao R4,
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1. declare var foo: string[] | null;
2
3. foo.length; // error - 'foo' is possibly 'null'
4
5. foo!.length; // okay - 'foo!' just has type 'string[]'
BN, H{REH strictNullChecks , {REVKENtLFZEZMEMNIMER strictNullChecks

this ;ZBPFRIVAY any

SHIRERRVIMNERER this XBFER, EREINRE any XRE, W, RIRE—1 Point 2,

FEBMNBRN— PR ENTTE:

1. class Point {

2. constructor(public x, public y) {}

SE getDistance(p: Point) {

4, let dx = p.x - this.x;

o let dy = p.y - this.y;

6. return Math.sqgrt(dx ** 2 + dy ** 2);
7. 3

8. }

9. // ...
10.
11. // Reopen the interface.
12. idinterface Point {
13. distanceFromOrigin(point: Point): number;
14. 1}
15. Point.prototype.distanceFromOrigin = function(point: Point) {
16 return this.getDistance({ x: 0, y: 0});
17. 1}

EEFETEN EERZMNER - NRBNBIRMHHET getdistance HARBI—MHEIR.
ELt, TypeScript® noImplicitThis &I, HIRETE, TypeScript&F=E—MHRiIRSHE

1E

PRMIEE LR (BB EEMENT ) BY this IREMKY, MRRIGERERONRMLEREETE

BEY this S

1. Point.prototype.distanceFromOrigin = function(this: Point, point: Point) {

return this.getDistance({ x: 0, y: 0});
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F1iit

. Ehfxm
. TR
. 50

. %

. B

. FPEERL
. EE

. i

. JEAHED

. KEFEM
. EBRLR

e Symbols

e Iterators #1 Generators

o HRIR

o BRZE(E

o AR [EFIHER
o MRIRAEMT

. ERAH

o BE.d.tsX¥
e JSX

e Decorators

e BA

o« =RILIES

o JavaScriptX#ErERIE
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i
EE
*
2

it
Ee
i
2

2
0y

ATIEEFRENE, RINEEZEBRIESEENBIERT: ®F, F&H, S0, MmRES
TypeScriptzfi5JavaScript/LFAERIRIEIEREY, LIMNTRME TSCAMNMBE LR HERINER.

Boolean

BEAMIIELRAMER®EMtrue/falsefdl, #EJavaScriptFTypeScriptEBAlfl boolean (H
BESFH—F),

1. 1let isDone: boolean = false;

Number

fJavaScript—#¥, TypeScriptEBNFIBHNFEHRZAMNEREY . XEZFIHAVELR
& number , MABHHIELBNZ bigint , RTZFTHEGINNHEBIFEE,
TypeScriptifZ#5ECMAScript 201575 AR EIFD/ \HHIFEE,

1. 1let decLiteral: number = 6;

2. let hexLiteral: number = 0xf00d;

3. let binaryLiteral: number = 0b1010;

4. let octallLiteral: number = 00744;

5. let biglLiteral: bigint = 100n;
String

JavaScriptiZFHIS —IMERRFRAIEMITARS S[IRHIXALIE, HREEESE—H, BAE
Fl string RAXAKEIELE, FJavaScript—#, FJUMERANEIS ( " )EB5IS( ' )
RIRNFH,

1. let name: string = "bob";

2. name = "smith";

AR CAEA_RIRFAFE_, ERJUEXSITXAFMAEHRRKIEN, XMFFERERRIISER
0 ), FHEBL s{ expr } EXMAINERARIAN
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let name: string = "Gene ;
let age: number = 37;

let sentence: string = "Hello, my name is ${ name }.

g b~ W N B

I'l1l be ${ age + 1 } years old next month.;

XE5THEENX sentence BIARNKEMEE:

1. let sentence: string = "Hello, my name is " + name + ".\n\n" +

2. "I'll be " + (age + 1) + " years old next month.";

Array

TypeScriptffJavaScript—#a]LURFRATER. BRMANAIAEXHRE, F—M, FIMET

RRAFEEL [1 , RTHAWERBTRAMN—NEAE:
1. let list: number[] = [1, 2, 3];
FIMANRERREZE, Array<tREE>

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

Tuple

HXBAFRT— N EMNTEREMERMKAE, STRIREAWMER, b, Fe]EX—E

JT
PA1H  string F number ZERIYITLH,

// Declare a tuple type

let x: [string, number];

// Initialize it

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

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

O o A WON B

HipRl—PEMRSINTER, RSEIEMIIEE:

1. console.log(x[0].substr(1)); // OK

2. console.log(x[1].substr(1)); // Error, 'number' does not have
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Sl — MR TR R E.

x[3] = "world"; // Error, Property '3' does not exist on type '[string,
number]"'.

console.log(x[5].toString()); // Error, Property '5' does not exist on type
3. '[string, number]'.

Enum

enun EEIZEI JavaScriptinERIEREN— 1T, BCHFHEES 1, ERAKNEEET
H—HBERFREFNEF,

1. enum Color {Red, Green, Blue}

2. let c: Color = Color.Green;

RANBEAT, N o FRhTEREES, FEEINFRREMRNSIE, 190, I LEa5 -+
A 1 FEmS:

1. enum Color {Red = 1, Green, Blue}

2. let c: Color = Color.Green;
&, 2EPERRAFMIE:

1. enum Color {Red = 1, Green = 2, Blue = 4}

2. let c: Color = Color.Green;

MR R B —MENZ R UBERBNERIENRF. Fli, BALERER2, BERTHEE
BRETZIColor EMMENRF, BA]UERENNEF:

1. enum Color {Red = 1, Green, Blue}

2. let colorName: string = Color[2];

8.

4. console.log(colorName); // B/R'Green' A LHEABECHKELZ2
Unknown

SBENNESNANRAIEESFEZHE—MRNEAMEERZENTE, XEEPURBDEAE, £
MMAFRE, SEBNTEERN APT PIRIWAAERIGEERENE, AXEFEAT, BITBEILHREE
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hiESit)

2RARARRIAFHIEX N EZE]

—

ARERRE, IMHEBATRIEER  unknown  3EHY,

let notSure: unknown = 4;

notSure = "maybe a string instead";

// OK, definitely a boolean
notSure = false;

a b~ W N B

WREE—1  unknwon EEWESE, ReJLEIT#HIT typeof | LEEREWEBEESRKMIELENE
KEHMEISCREISE /), XEFESEREETHRH—TITIE:

1. // @errors: 2322 2322 2322
2. declare const maybe: unknown;
3. // 'maybe' could be a string, object, boolean, undefined, or other types
4. const aNumber: number = maybe;
5.
6. if (maybe === true) {
7. // TypeScript knows that maybe is a boolean now
8. const aBoolean: boolean = maybe;
9. // So, it cannot be a string
10. const aString: string = maybe;
11. 3}
12.
13. if (typeof maybe === "string") {
14, // TypeScript knows that maybe is a string
15 const aString: string = maybe;
16 // So, it cannot be a boolean
17 const aBoolean: boolean = maybe;
18. }

Any

Bifx, BANSBERNFBLARZMEVENFREUNTEEE —MLE, XLEFRTERETINERN
RE, LLMRBERAFBASE=ZANEE, EIMERLT, BIIAFELEEER T XEEAITRET
REFILENEIRENEREE, WAFRATIER any RERIFMCXLETE:

1. let notSure: any = 4;
2. notSure = "maybe a string instead";

3. notSure = false; // okay, definitely a boolean
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ERMENRDEITRERRE, any RER+THEAN, EARVFRERIZNIEFEE SHBIRER
E, {RAIEEIAR object BHEMIER, MEEEHEESFIE. (BR object REMTE
ARAHRAERERE - ERATEBEC LEBAEENGE, MEEENEXESE:

let notSure: any = 4;
notSure.ifItExists(); // okay, ifItExists might exist at runtime

notSure.toFixed(); // okay, toFixed exists (but the compiler doesn't check)

a b~ W N B

let prettySure: Object = 4;
prettySure.toFixed(); // Error: Property 'toFixed' doesn't exist on type
6. 'Object'.

EE: NEB%RER object , MEERAIFEREIY object ZE#H!, 1FIDo’s and Don’ tsEFRTiHAYARME,

HIRRFNE—SPHAIEMEER, any XRBBEEAN, LW, FE-ITHE, EBE TR
RIMERHE:

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

3. list[1] = 100;

Void

KR ERE, void REERE any XREBMER, ERRLKBEEMEE., I—TRELHERME
BRY, REESNIHEREESERER void

1. function warnUser(): void {

console.log("This is my warning message");

AE— void LEMTEGEMTLXE, BRRERIENERF null (RE --
strictNullChecks FR¥IEERT ) # undefined

1. let unusable: void = undefined;

Null #1 Undefined

TypeScript®, undefined # null HEZEEBECHIEES RN
8 undefined F null . F void B, EMIMASHNEBRHALAREREK:
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S h St

1. // Not much else we can assign to these variables!
2. 1let u: undefined = undefined;
3. let n: null = null;

FIAMBAT null # undefined RFFIEERBIMFER, FEURIREILA
I null F undefined Mf{EZS number ZEEIPWTE,

AT, BIRIETET --strictNullchecks #Ri2, null # undefined REEMIELZS any FIEA]
SEMER (B—MI9NR undefined EFJUAMK{ELS void EE!), XgEER_REZ_FE A0
B, HMFERELFEREAN— string B null 3% undefined , {REJUAfEREXEHEE! string

| null | undefined ,
BREXRVESHER, BIEUENETETLE,

R BABEFRFIEEMER - -strictNullChecks , BEAFMHERIMRIZXMFICE XA,

Never

never LERRIEIBLKXKAFENERLEL, HIg, never ELEERMEIEZSMBEERIELR
MAKBIREEMRBRIANHET LR BRANANREESLE; TEMHOJEER never FEE, HE(]
XA R EFIEBRIPETLIRAY,

never REIZ(FAERMFHER, Mol ELTMER; A, 85 _ELAER never AJFEE
eI LAMR{ELE never ZEBY (BRT never &®BZYV), BME any BARTJLAIR{ELZS never .

THR—YLIRE] never ERUAYEREY:

1. /7 B[EInever KRB AFETTEARRINA R
2. function error(message: string): never {
3. throw new Error(message);
4. 1}
5.
6. // HEHTEIREMEZE Anever
7. function fail() {
8. return error("Something failed");
9. 1}
10.
11. /7 B[EInever KERBNRIFETTIFXFINA R
12. function infiniteLoop(): never {
18 while (true) {
14. 3
15. }
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Object
object TRIEFEIALE, hFiE
% number , string , boolean , bigint , symbol , null 3% undefined Z4MY
Bl
ffF object A, FATJLAFIFHIRRIR Object.create XFFHIAPI, 4N

declare function create(o: object | null): void;

create({ prop: 0 }); // OK
create(null); // OK

create(42); // Error

create("string"); // Error

1
2
3
4
5.
6
7
8. create(false); // Error
9

create(undefined); // Error

eSS

BRRFBEIIFRER, RettTypeScriptETHREMENIFRER., BEBEXSKREERER
EIE— N EIRRALE bﬂﬁy&ﬂ%ﬁ%tﬂ 2SR,

BT KRR LWH‘ETU\ Fmiss, “MHERK, BIIEBECETHA". XLEMSFHEHEHERES
BRI, BRANHITIHRNBUERENEN., TREETNMNEN, RERERIEMEEFER.
TypeScript&iRi 151”\ R, EE#HITTWINKNE,

KBMSERMEN. H-R'XRES"EE:
1. 1let someValue: any = "this is a string";
3. let strLength: number = (<string>someValue).length;
—NR as iEBiE:
1. let someValue: any = "this is a string";

3. let strLength: number = (someValue as string).length;

FMEAZSNN. ZETERABIRSEBATEENAEL; A, S{RETypeScript EERISX
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i, RE as EIMSE2WAITFHN.

;éi;}: let

ReleE B2 EEBE T, BINMER let KBEBFRABAFRFAEBMIavaScriptx#F var ,

let RES20155|A\MIXEE, Bt var ENNEL, FALHEMEEBETENHMESR. FHilS
EUREANEE, BSENMCITMETOELFER let KR, FTUARTTEEMER let RN
B var IE,

*7F Number, String, Boolean, Symbol FI
Object

BAMEES SNl Number | String . Boolean . Symbol LA  oObject iXibk
BUFNFRAICA L HEZFRVNBIRAREE R — 1), BXLRBAETFESHERLR, HEHLFEEMFRN
1REBA N iZ 4R AE— N 2E8L

// @errors: 2339

function reverse(s: String): String {

return s.split("").reverse().join("");

1
2
3.
4. }

5

6. reverse("hello world");

MY, FRAINZER  number . string .  boolean . object #F  symbol

function reverse(s: string): string {

1

2 return s.split("").reverse().join("");
3. }
4

5

reverse("hello world");
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o)

> S HH

K

let F const RJavaScriptEBEMEWHRIHINTERAAN., EHNZEHREZITR, let 7ER
Z2HES var 2R, BRIUBIAFREREIavaScript BE Il —LE(a]H, const &
Woolet HY—/MELE, EEEFLEN—NTEBRWE.

EATypeScript@JavaScriptiIiB&E, FTNEARSHZIF let F const , THEIFHNSIFHIR
BEXLEHRIARER A N AR AT A EFFER T BRKE var

MRz rIfERIavascriptiRBRHES, BLXTRABIREMMEIZ, WRFEELE
W ovar FEANEREFZATIRE, B4R AEMHIETIXT,

var ;§§Eu§
—EBEUURFEAE R BT var KBFENXJavaScriptL =,

1. var a = 10;

AFKEPEEIEME, XEEXT—1MRA a Hh 10 MIBE,

AL AER AN EX ZE:

1. function f() {

2 var message = "Hello, world!";
3.

4 return message;

5. }

FEBAEFINEHERBASLEERENEE,

1. function f() {

2 var a = 10;

3 return function g() {
4, var b = a + 1;

5 return b;

6 3

7. }
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9. var g = f();
10. g(); // returns 11;

EEFIFE, ¢ FTBAIRENE] f RBEEXH a TE, B g WEMAK, &0
B f B a TE, BES g £ f BENITEREAWER, SNATUBRIRIER a .

1. function f() {
2. var a = 1;
SF
4, a = 2;
SE var b = g();
6. a = 3;
7.
8. return b;
9.
10. function g() {
11. return a;
12. 3
13. }
14,

15. f(); // returns 2

1E Rt AL

WFABHEESHARIE, var FIRBLFEMERENN, BTEHFF:

1. function f(shouldInitialize: boolean) {
2. if (shouldInitialize) {
3. var x = 10;
4. 3
5.
6. return Xx;
7. }
8.
9. f(true); // returns '10'
10. f(false); // returns 'undefined'

BEZEFRESE/ILEZINMIF. TE x REEXE_ if BAEAE_, BRI AEETIN
SNERE, XZ2EN var FEATUAESERRR, HR, GRZENEFBFRAEMASMEMMIE
Wigle) (BATEERFEANR ) , BSEHNBERWIEETARMW, BEAMIL D var RSB
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2K _CREERRE .  BRENEZ

\\}b

B (ERRERE,

XEAFREAN TS5 2 — LR, HPZ—#E, SABERE—NEEFNZRE:

1. function sumMatrix(matrix: number[][]) {
2 var sum = 0Q;
3 for (var 1 = 0; 1 < matrix.length; i++) {
4 var currentRow = matrix[i];
S for (var 1 = 0; 1 < currentRow.length; i++) {
6 sum += currentRow[i];
7 }
8 }
9
10. return sum;

11. }

RERESEL LAY, BEW for EFLERTE 1, EHME 1 05 HEENRALER
HRNTE, BERNFRERER, RLATTRIRBESNRE, 3IL2EFNRN,

HWIRTEREFZA

POERE— T FTEMNKBERETA:

1. for (var i = 0; i < 10; i++) {

setTimeout (function() { console.log(i); }, 100 * 1i);

HB—TF, setTimeout BEETEVIIENEFRIT— TR (FEFHERBRITREE),

¥FIE, BT 4

10
10
10
10
10
10
10
10
10
10

© 0 N O O &~ WON B

[N
o
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fRZJavaScriptiZEFRWXMITAEZRAE T, BUNRMERTE, BATR—TA. KSBAH

B HER X

© 0 N O O b~ W DN B
© 00 N oo 0o ~A W N R O

[N
O]

FIEFHN LEARINVFHRTENE ? H1EL setTimeout MIB—PMRBFRIANLR LEBS| BT
EERZENE - 1 .

IEFANE SR EBE —T X N4, setTimeout EEHTEWBRHIT—IMEREH, HER
£ for EMLERE, for EBIAGRE, i BER 10 . FAIAHRBHIEBNRE, ST
ENH 10 !

—MEEMRT EREAILMITHRBRIAN (IIFE) R\REXENH 1 #E:

1. for (var i = 0; i < 10; i++) {
2 // capture the current state of 'i'
3 // by invoking a function with its current value
4, (function(i) {
5 setTimeout (function() { console.log(i); }, 100 * 1i);
6 })(1);
7.}

EMSENEARNELZIZNRT. B8 1 2BE for BAEW i , BERERFNETE
HHBF, FIUABINAAEAIY for BIMEERN.

let ;§§EU§

MEMBR4ET var FE—LLOFW, XBFIHBTHTLE let BAXREBEIHETE, RTEFEAR
B4, let 5 var MIBE—Z,

1. let hello = "Hello!";
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FEHXFINEEEL, MRIEX, BIMETREZRAAMR,
IRIF RS

SHA let FE—AEE, SERANR_AEFRE_S REAE._.. TRETER var FANEE
HERICAE RIS ERIRRIMAR], RIEAESEEEZENIRIRE for BIRZINEAREERID.

1. function f(input: boolean) {

2 let a = 100;

3

4 if (input) {

SF // Still okay to reference 'a'

6 let b = a + 1;

7 return b;

8 }

9
10. // Error: 'b' doesn't exist here
11. return b;

12. 1}

XEBNNEXT2MTE a M b, a WEAEE f RPFR, M b BERERE if &
BJIRE,

£ catch ERIERBMNSEHEGEFNERENN,

try {
throw "oh no!";

}
catch (e) {

1
2
3
4
5. console.log("Oh well.");
6
7
8
9

// Error: 'e' doesn't exist here

console.log(e);

BERREAEMNTENS —MIAE, ENTEERERZAIESRE, SAXLTSRE'FE"T
eNERRE, BEEEIFHEENRBZaiNXIFEET _BRMHIEX . ERERAXRIEBIHAIEE
£ let 1BAIZENAEIEAN], EBHRTypeScripta] AHIFFHITXLEFE,

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

A A4{E A FAM - BookStack.CN #J%E _97.



% 2

ER—R, BAMNARIME—MABRIFAEEERFHR_ R _E, RERBIIAEEZERRENE

EABNELR, WMREMAKBEIRFES2015, MAMITITRESME—MNER; A, WS
TypeScript@AEEH,

1. function foo() {

2. // okay to capture 'a'
SF return a;

4. }

5.

6. // AeetE'a' HESARNAA ' foo!
7. /7 BT RAAHE SR

8. foo();

9.
10. let a;

XF_FENHIEX MWESER, EFXEMozilla Developer Network.

SR RFER

BRI ER var FHERR, EAREFIREFEZ D

St
\é?
S0
>
din
ic2]
=
=

1. function f(x) {
2 var X;

3 var X;

4.

5 if (true) {
6 var Xx;
7 }

8. }

ELEMAFE, B x MEBRRLEHSIA—1_MBE_ M x , FEAXRTE2EMHINE,

B AbUghIRIR, TR, let FEHNMAIXATELT.

1. let x = 10;
2. let x = 20; // %, FEEEINMEBIBEL XFR x°

HARBEXRFAMIBRRIEAZIIAEHATYpeScript AL EH—MRIRNES.
1. function f(x) {

2. let x = 100; // error: interferes with parameter declaration

A A4{E A FAM - BookStack.CN #J%E

-98 -


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Statements/let#Temporal_dead_zone_and_errors_with_let
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4.
5. function g() {
6. let x = 100;
7. var x = 100; // error: can't have both declarations of 'x'
8. }
HAABRREERBTENERARIMFRAEEREHR, MERKIFAEBEEFEARENEIIRE
=i 28
1. function f(condition, x) {
2 if (condition) {
3 let x = 100;
4 return x;
5. 3
6
7 return x;
8. }
9.
10. f(false, 0); // returns 0
11. f(true, 0); // returns 100
E—REFRIESIA— MR FHIT RIRE_FR . —IEN &, ErJgESNIDHISI AR
o], ERthr]RERR—LEIR, B9, RIRFBNBIER let EEZAIN sumMatrix EREL,
1. function sumMatrix(matrix: number[][]) {
2. let sum = 0;
3. for (let i = 0; i1 < matrix.length; i++) {
4, var currentRow = matrix[i];
5. for (let i = 0; 1 < currentRow.length; i++) {
6. sum += currentRow[i];
7. 3}
8. 3
9.
10. return sum;
11. 1}
XA ETESIERNER, RARNERRN i TURBENEEFN i .
_BE RN IZBERERRRK, BABRNFESHEMNNE, ENBELHIESINAE, MFE

HFIFFTE—T,

REAE R = RYFREX
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R
ERANRYVKIREA var FERANZERN, RATEBRRT —FTEREE TEEZREMNTARE
R, BN, SXEA—MERER, ELIBT —1MEEN MR . HMEFRERNEBEZNT
R, XTMESHEBRINEENRAEFE,

1. function theCityThatAlwaysSleeps() {
2 let getCity;
3
4 if (true) {
5. let city = "Seattle";
6 getCity = function() {
7 return city;
8 }
9. 3

10.

11. return getCity();

12. }

RAABNCEE city HIMBEERIRENEIT city , FIUFE if BAWITERERINARILAS
EIN=N

EFE—TFRIE setTimeout MIfIF, BIIREFEZEFEAIMMITHRBRAINKIKENER for EIF
EREBRIRES, SEfRLE, BIMPRNFENZNTECIE T —MNTEME, XHEHEREEN, B
REGHRE, (RAUIETypeScript BiXH# M T,

Y let AEAHIMEBHARNBER2AEANTH. FNEEBABRIIAT - AFNEENE, M
REN_SROER_BRUBXE—NERE, SHMEREERIERITHRRTAR I HNE,
FRBATE setTimeout FIFERHAUNER let AHEAFAUT.

1. for (let i =0; i< 10 ; i++) {
2. setTimeout (function() {console.log(i); }, 100 * 1i);

3. }

i S —HLE

00 N o 0o A W N B
N o o~ WON B o
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% S

9. 8
10. 9
const F='==|EH

const FHHERFRTENS—MA.
1. const numLivesForCat = 9;

EflS let FERMEM, ERMBENBFARAN, EMRBERFERNRE., #®RAIEH, EIHE
BE let HRMFAEMN, BERAENE(EHME.

XRIFIERR, EN5IRNER _TAITM_,

1 const numLivesForCat = 9;

2. const kitty = {

& name: "Aurora',

4 numLives: numLivesForcCat,
5. }
6

7

8

9

// Error
kitty = {
name: "Danielle",
10. numLives: numLivesForCat
11. 3,
12.

13. // all "okay"

14 . kitty.name = "Rory";
15. kitty.name = "Kitty";
16. kitty.name = "Cat";
17. kitty.numLives--;

BRIEMREERFAN G EEER, SFRE const TEMRIBRSEMENM., F=SHE,
TypeScript AFRIFI RN IREM RiZHY, EO—EHIFMEA,

let VS ' const

MEBANNERMEREMEMUNERAIN, BIBAZEZRMXERBT, SKSHZZHIERE—
¥, BERE: KIBEAME.

ERZNENREN, MBETZERTRTIFERNEBRIER const . EXRRNMBUNMR—IEE
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AFENEBA, BLEEEAIERBHABAREBEAE], AERZREMLAZFTENILRE
EHWE. fEA const WALIEFRATERSRIHENBIRAVRDN,

IRIEMRHIB CFIRr, INRSERE, SEPARREIX—T,

XANFMAIBIWIEERT let FHA,

R

TypeScript B1&#5— ECMAScript 2015 $5MFi2fEM, TEBIIXRBESN the article
on the Mozilla Developer Network, &XE, FiMHFLHEH—EEELA,

REr N
8 PRI BT T BUERREMIRE T
let input = [1, 2];

let [first, second] = input;

console.log(first); // outputs 1

A W N R

console.log(second); // outputs 2

XEEBT 2N RBETE  first F second ., MHEFEFERTRS|, BEEALFE:

1. first = input[0];
2. second = input[1];

R th ] MERTERBNEE:

1. // swap variables

2. [first, second] = [second, first];

Efth, W] MERATRBSE:

W

1. function f([first, second]: [number, number]) {
2. console.log(first);
e console.log(second);
4. 1}
5. f([1, 21);
REIUNELEEFER ... BECIERRTE:
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A EFsE
let [first, ...rest] = [1, 2, 3, 4];

console.log(first); // outputs 1
console.log(rest); // outputs [ 2, 3, 4 ]

WK, HFRJIavasScript, REIUZRRIRREDIERETS:

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

S

HEEITTE:
1. let [, second, , fourth] = [1, 2, 3, 4];

2. console.log(second); // outputs 2
3. console.log(fourth); // outputs 4

fEMTTeE
TCEP] CAG A — R A, MM S &R 1S N TLHTT RAVEEL .
1. let tuple: [number, string, boolean] = [7, "hello", true];
3. let [a, b, c] = tuple; // a: number, b: string, c: boolean
SRt TTER, HBHITAERSISTEIGREE:

1. let [a, b, ¢, d] = tuple; // 8%, KERS|IA3WTEH

5#AB—, PJMER ... REBMTANFRITER, AMEE—ME8TTAE:
let [a, ...bc] = tuple; // bc: [string, boolean]
let [a, b, ¢, ...d] = tuple; // d: [], the empty tuple

BNE, BERETEIHETE:

1. let [a] = tuple; // a: number
2. let [, b] = tuple; // b: string

WES: 2
R AT AREHIN R
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% S

1. let o = {

2. a: "foo",

3. b: 12,

4. c: "bar"

S B2

6. let { a, b } = o;
Xi#E o.a and o.b BIET a M b ., FE, NRBFEAEFEE ¢ (FEIUZBE
Eo

MREUERRN, (RRIAAS B RRRH(E:
1. ({a, b} ={a: "baz", b: 101 });

B, BIFERESHERER, BRlavascriptBESEU  {  EIBIIEDET A — MR,

RETAENREFER ... BECIERREE:

1. let { a, ...passthrough } =
2. let total = passthrough.b + passthrough.c.length;

BHEinE
R LGB URENEF:
1. let { a: newNamel, b: newName2 } = o;

XEBMEEAIRTEEEL. FeJLAE  a: newNameil 1EM “ a fFA newNamel “, FHMERE
MWERE, FEBIRER TATHEF:

1. let newNamel = o0.a;

2. let newName2 = o0.b;

SAEBHNR, XEMES_AR_HERERN, NRMEBEEENEL, NMAFTEEHRELTEMN

1. let {a, b}: {a: string, b: number} =

FRIAME
BAVET O BIEE—NEKIME, HEMEN undefined BY, IFFERIZERIAE:
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1. function keepWholeObject(wholeObject: { a: string, b?: number }) {
2. let { a, b = 1001 } = wholeObject;

teflsr, b2 RBEA b 2F[iERY, ELLERIEEHN undefined , MFE, BME b R
undefined , keepwholeObject ERZIAILTE wholeObject HBIEM a M b #S
B,

BRI ZY =B

Mt EEA TREF, BUTEBMER:

1. type C = { a: string, b?: number }
2. function f({ a, b }: C): void {

3. /7 ...

4. }

1. function f({ a="", b=0 } = {}): void {
2. /7 ..

3. }

4. f();

LEIREE - REERNEF, BERAFMREXNE.

HX, MBEMEERMBE LA T —IRIASENEEARERENRMAIIR, BME c B
EXEBE—N b EEEM:

function f({ a, b=0 3} = {a: "" }): void {
/] ...

1
2
3. }

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

5. f();, // ok, default to {a: ""}, which then defaults b = 0
6

f({}), // error, 'a' is required if you supply an argument

RNUEREN, NRIERGIFRINNEL, MERRERNBHRATNEERAIEREN., AHEHIAEFE
AREHREBHIRR, MEXNSEHEE—ENERSR, MAMEFMEELER, WIS ATEIERERN,
EMRANEREFRT/IMER, (FECEIUNERERBHEIEMNBERIAL,
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Rt

BRFRERFESHEEER, ERFRE—MUBERFAS—ME, S — M REARS NN
%, flan:

1. let first = [1, 2];
2. let second = [3, 4];
3. let bothPlus = [0, ...first, ...second, 5];

X£% bothPlus BYEM [0, 1, 2, 3, 4, 5] » RBHEBRECIET first F second BI—1n
xEIN, TENrSHBRAEERNE

{RER] AR IT &R :

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

search BY{EJ { food: "rich", price: "$$", ambiance: "noisy" } . Yﬁéﬁﬂgﬁ%}$tt§ﬁfﬂ
MRAZEZANZ, BGHMERA—H, ERNEEGHITAIE, BERNMANR, EMERELINE
RANSKEENEHSEZAENEN. Hit, MRBAMEXLENGF, EEROHITRERARIE:

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

B4, defaults EH) food BMEES food: "rich" , EXEXHAZFHITEEMLER,

NERIPRE, ESE, ENEENR BESMANEENE, KELRURSR

WEREAETEHE-LEER
TaEXRERNE:

RA— IR EOIET, 14

class C {
p = 12;
m() {
3

}
let ¢ = new C();

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

© 0 N O O &~ WON B

clone.m(); // error!

H)X, TypeScriptfmiZFBAAIFRAZERHN LRREISE, XMFESETypeScriptBIEREKIR
AREESLI,

W
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TypeScript EIZDERERMNZ—RIMEPMEBH_HH_ HITRENE, TR ISR
ETEEMMEFREUE”, TE TypeScript B, BOMNFAMENXLERI R AMAIYRIDEE
= RE X324,

EOYIR

THEHEE—AME R RAIRMEE O RN E TIFRY:

1. function printLabel(labeledObj: { label: string }) {
2. console.log(labeledObj.label);
3. }
4,
5. let myObj = { size: 10, label: "Size 10 Object" };
6. printLabel(myObj);
KBRKWERKEF printLabel BIAA, printLabel B—NESH, AERIIMNRESHE—

£h label ZEAYN string HEM., FEEIENER, BIEANNRSHEL R LEBSERSE
t, BERFmEFRRZSNENEVENEBHREEFE, HFEHEXRERMAE, Am, BLLE
TypeScript AHARKXAZEN, FATFESHEEIHEE,

TEHRMNEBE LEMNGIF, XRERZEORER: OAEBE— label BMHZEEN string
1. interface LabeledVvalue {
2. label: string;
3. }
4.
5. function printLabel(labeledObj: Labeledvalue) {
6. console.log(labeledObj.label);
7. }
8.
9. 1let myObj = { size: 10, label: "Size 10 Object" };

[N
(o}

printLabel(myObj);

Labeledvalue ¥EOFIFLE—1RF, AXEA LEAFENER, ERARTE—1 label B
B#ERY string IR, F|EFEBENR, BIEXBEHFEREECIBESE—MH, i{fE
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4 printLabel KINRIIMTXMEO, BINRZEXEENIMZ.. REBEANNRHE LEEER
MMEFRHE, BLEMRRRTIFHN.

TE—REBRNE, RENEBRIFAENERMNINT, REENMNEMFEF BRI BRI
L\XO

it

EOBMBEMALEEVNEN., BUERRERLEZRAGTHEE, B REAAEFE., EBMEMN
F“option bags”"#BEAEER, BALRHMEANNSHENRFARIEBEHEET,

TERMNAT“option bags”HIEIF:

1. 1interface SquareConfig {
2. color?: string;
3. width?: number;
4. %
5.
6. function createSquare(config: SquareConfig): { color: string; area: number } {
7. let newSquare = { color: "white", area: 100 };
8. if (config.color) {
9. newSquare.color = config.color;
10. 3}
11. if (config.width) {
12. newSquare.area = config.width * config.width;
13. 3}
14. return newSquare;
15. }
16.
17. let mySquare = createSquare({ color: "black" });

THEUEEMNENSEBENROEXERSZ, RARATERMRFEXWEEM—" 2 &5,

TR ERITA 2 — RET UM T S TF R BTN, 142 — RATOMAIAS | A T AT E B RS
MR, LLUl, BB createsquare B color MIEEHIE, MAGI— HRER:

interface SquareConfig {
color?: string;

width?: number;

O O A WN B

function createSquare(config: SquareConfig): { color: string; area: number } {
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10.
11.
12.
13,
14.
LS .
16.
17.
18.

[}

let newSquare = { color: "white", area: 100 };

if (config.clor) {
// Error: Property 'clor' does not exist on type 'SquareConfig'
newSquare.color = config.clor;

¥

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

3

return newSquare;

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

HizEH

—EWREMREETRRINCIZMIHRIENEE, (RAIUEBEMREIA readonly RIBERIZE

M

RET LB R E— M RFEERME—D Point ., MWER, x M y BHREWHNKET.

1.
2.

TypeScript BB ReadonlyArray<t> £, BES5 Array<t> fil, RRIEMBRILHEERRE

A W N R

interface Point {

readonly x: number;

readonly y: number;

let p1: Point = { x: 10, y: 20 };

pli.x = 5; // error!

T, BT ARRRE A CIZ R B AN EERIBCN:

1. let a: number[] = [1, 2, 3, 4];
2. let ro: ReadonlyArray<number> = a;
3. ro[0@] = 12; // error!
4. ro.push(5); // error!
5. ro.length = 100; // error!
6. a =ro; // error!
FERBNRE—1T, AIUBRMEIEEAN ReadonlyArray MEZI—NE@EENAHERATLAN,

AR SES:
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1. a = ro as number[];

readonly VS const

EEEFIBZA readonly TR const MAEZRBEREMATEFERTZRMAO—NEE. M
LEFEAMNIER const , EMABEMNER readonly

MBI E

BANESE—MIFEFER TEO, TypeScript iEF{MEAN { size: number; label: string;
b EXHAEEIREl { label: string; } HIREE, F(NELFEL B, FHEIE ]
f£“option bags"tERXEREH,

A, REMEXIHEESHIEMSERE JavaScript BEIRHEREALMEE AV, L,
Z createSquare fi|FHKiH:

interface SquareConfig {
color?: string;

width?: number;

function createSquare(config: SquareConfig): { color: string; area: number } {

1
2
3
4
SE
6
7 /7.
8

9

10. 1let mySquare = createSquare({ colour: "red", width: 100 });

EBEAN createSquare HISEIHEA colour MAR color , 7 JavaScript B, X
BRI,

ReJEEaFIXNMEFELEMERME T, AR width BHUHEERBH, REE color BM, M
BEi4MY colour BHRLE N,

AT, TypeScript RINAXERNEAIEERFE bug, WNRFHEESWIFHRNEFMESET_FINEMH
RE , SHEE(THEATESMFISREEHNE, WR-IANRFEEFEEMBREE"RES
HEMR, REREE—1HER,

// error: Object literal may only specify known properties, but 'colour' does
1. not exist in type 'SquareConfig'. Did you mean to write 'color'?

2. let mySquare = createSquare({ colour: "red", width: 100 });
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GHXENEREEE, SEENGZRERRRENS:

1. let mySquare = createSquare({ width: 100, opacity: 0.5 } as SquareConfig);

Am, RENHAAREBRIN—INFHFEZRSIZFR, FIREMEBREXMNIRTEEERFLEM OIFHK
BEFERIEINEM., IR squareconfig wHLHEENXIIEER) color F width B, HB
e wHEEBRHENEHERNY, BAFNIUXIHENXE:

interface SquareConfig {
color?: string;
width?: number;

[propName: string]: any;

a A~ W N P

BNHEESHRRSIZER, BEZIBNERTIR sSquareconfig FINBEERENENYE, AERE
EfTARZ color M width , BAMEFBENIRIZERMT 4.

7

TERE T XLEEENAR, XAESIERREIRT, EMREIMNNERBMEL— NS 1T
E: [EA squareoptions ARZTXNINEMRE, FIUARIFSAIRE.

1. let squareOptions = { colour: "red", width: 100 };

2. let mySquare = createSquare(squareOptions);

FEMFERAE squareoptions 1 SquareConfig ZEIBHEMBMNATFH, EXANFIFH,
XANEMR width , MRS EEAFERBMINRELE SRS, Hl:

1. let squareOptions = { colour: "red" };

2. let mySquare = createSquare(squareOptions);

ZHER, ERLE—HNEREREE, RN ZEZSAXIERE, WTFERAEMAIBRSHE

FNRFEERY, ReIEREERXLERIT, BEERABEIINEMEERRZELEN bug, FMEIRR
BE TEM LR B HAVEEIR, tEi0“option bags”, RMIZEFE— NRIVEEERR, EXE, W
BXFEEN color % colour EBME| createsquare , {RMWMIZ{EIX SquareConfig EMRIKRIR
HiX—=,

EFeSl
EOgEBEA JavaScript PRRABHNSHEHRIIMNG, RTHEIFERMENEERS, #O
R AFEAR R NS B,

AT ERREORTEHREREY, BNFRELEOEX—NMAAER, TMBRRE—ITRESHIIRMEE

ASCASE R P4 - BookStack.CN 45 -111 -



#0

BB ERETE X

W

BINRENBNSBEFTERFHREE,

1. interface SearchFunc {

2. (source: string, subString: string): boolean;

w~

EHEXE, BATFTMREREEEO—HERXIMRHMERNED, THRRTUNFEE—-MERE
s =
=

=
KUNMTE, FE—ITRERENRARELSINTE,

1. let mySearch: SearchFunc;

2. mySearch = function(source: string, subString: string) {
S let result = source.search(subString);

4 return result > -1;

5. 1

W FRERBR RN ERE, RBNSRBAFTESROEEXWRFHELE, i, HIMNERAT
HMRBES EEFF:

1. let mySearch: SearchFunc;

2. mySearch = function(src: string, sub: string): boolean {
8- let result = src.search(sub);

4 return result > -1;

5. }i

REHSHRFENHITIRE, BXRXWNAE LHNSHEREREN, NRMEAEEELL,
TypeScript MIRBEIRFWMHSHLER, RARBEEMEL T searchFunc EBRTE, R
ROIR EME LB B i@ HR [E{EHERTHRAY (WHIR false # true ),

1. let mySearch: SearchFunc;

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

5. };

MBILZANRBREBFHRF TR, REURERTESHANRBANRE(ERES searchFunc EOH
HITE X ANILEC,

1. let mySearch: SearchFunc;

// error: Type '(src: string, sub: string) => string' is not assignable to type
3. 'SearchFunc'.
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// Type 'string' is not assignable to type 'boolean'.
mySearch = function(src, sub) {
let result = src.search(sub);

return "string";

+

0 N o 01 b~

EEL: e

SEREOMARRNEMERNS, BAItr] AR BT R|FE"HIERE, [t
g0 a[10] 3% ageMap["daniel"] , PAIR3IEXEEF—_R3IER_, clEd THRRSIMER,
EEMENMRESREIERE, EFIE—MIF:

interface StringArray {

[index: number]: string;

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

00 N o 0o A W N B

let myStr: string = myArray|[0];

FEGIFE, HRINENXT stringArray O, EEEZRSIZR, XNERIIZEBRRTH
FH number EZES| StringArray B&EE| string ERFYR[EME,

Typescript ZHAMERIIEE: FHEMNKF., IURRERAMMEINERS], EERFRIR
ODMEWIRFAHRERSIROELRBMNFEE, XRERNZHFEA number RZES|Bf, JavaScript &
BERR string REBERSINKR, HHMRIHA 100 (— number ) ZR5|IFRFTFE
A "ee" (—4 string ) EZFE5|, AEAEZTEFRET .

1. class Animal {
2. name: string;
3. }
4. class Dog extends Animal {
5. breed: string;
6. }
7.
8. // % FREELNFHERS, BNLEETEAEKAnImal!
9. interface NotOkay {
10. [x: number]: Animal;
11. [x: string]: Dog;
12. }
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FITRRS|EREBRFMED

dictionary 1R, AHEMNBSBRMERMSHIRE{EXREAEL

PR IVERRT A, FERIGIF

MERER:

. BEAFMNBRSIFAT obj.property F obj["property”]
B, name WERBEFFHRRS|IRBANE, FUAKEGESRSLH—
1. interface NumberDictionary {
2 [index: string]: number;
3. length: number; // ®JLA, lengthZEnumberz&Hl
4 name: string; // f&ix, “name’ SRS ZG| KRR EHEKZEIARILED
5. }

BINRRS|IEREEIBMREMEKSRE,

1. interface NumberOrStringDictionary {
2 [index: string]: number | string;
SE length: number; // ok, length is a number
4 name: string; // ok, name is a string
5. }
&fa, AR RSIZRIREANRIE, IHEMPLETARSIME:

interface ReadonlyStringArray {

readonly [index: number]: string;

let myArray: ReadonlyStringArray = ["Alice",

1
2

3. )
4 "Bob" ] ;
5

myArray[2] = "Mallory"; // error!
, ARRSIEBERIEMN,

{RARBEIZRE myArray[2]

eSS

/

LI EE O

5 c#3k Java BEOMNEARIERA—#, TypeScript tEEBATEREBMANER —NEERFSE

£,
1. interface ClockInterface {
2 currentTime: Date;
3. }
4
5. class Clock implements ClockInterface {
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6. currentTime: Date = new Date();

7. constructor(h: number, m: number) {}

RBFTAERORRER—N %, ERELNE, IETEN setTime J3iE—##:

1. interface ClockInterface {
2 currentTime: Date;
3 setTime(d: Date): void;
4. }
5.
6. class Clock implements ClockInterface {
7 currentTime: Date = new Date();
8 setTime(d: Date) {
9 this.currentTime = d;
10. 3}
11. constructor(h: number, m: number) {}
12. }

BEOMRTERNAHRSD, MARAHMMERID, EAHEREXRRSTERRELENEMN

pall

Rl SEBIER T FIX 5!

SHIFRIEEMBEONR R, FEMERZEEMANEEN: FBSEHOMREMLARIEE, FRER
3, SEAMERERFEX —MEOARBEEX —PEEFIUXMEORSFE —PNHER:

ellt

interface ClockConstructor {

new (hour: number, minute: number);

class Clock implements ClockConstructor {
currentTime: Date;

constructor(h: number, m: number) {}

00 N O 0o b~ WN B

XERPY—PEIKMT —MEOR, IWESLFIRDHITEEME, constructor FETHEMF
Babsr, AUANENERSEENR,

Fitt, HNIMZERIRIEENFERSES. B NEMAF, BINEX TR E
[, CclockConstructor JRHMNIEEIETAF clockInterface HILEIAEFTR., RATHERIE
N—NHJEREY createClock , EFEABZEEIBIZSLA,
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1. interface ClockConstructor {
2. new (hour: number, minute: number): ClockInterface;
3. }
4., interface ClockInterface {
SF tick(): void;
6. }
7.
8. function createClock(
9. ctor: ClockConstructor,
10. hour: number,
11. minute: number
12. ): ClockInterface {
13. return new ctor(hour, minute);
14. }
15.
16. class DigitalClock implements ClockInterface {
17. constructor(h: number, m: number) {}
18. tick() {
19. console.log("beep beep");
20. 3}
21. }
22 . class AnalogClock implements ClockInterface {
23. constructor(h: number, m: number) {}
24, tick() {
25, console.log("tick tock");
26. 3}
27. }
28.
29. 1let digital = createClock(DigitalClock, 12, 17);
30. 1let analog = createClock(AnalogClock, 7, 32);

A5 createclock HIEE—NSER clockConstructor ZEEY, ff createClock(AnalogClock,
7, 32) B, £8&E AnalogClock BEFESMIEERINZR,

H—MERAAREALRAN:
interface ClockConstructor {

new (hour: number, minute: number);
interface ClockInterface {

tick();
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9. const Clock: ClockConstructor = class Clock implements ClockInterface {

10. constructor(h: number, m: number) {}
11. tick() {

12. console.log("beep beep");

13. 3

14. 1%,

2l A F [

MZE—#, BEOWUHEESR, XERMNEBA-—NMEOEEFMREZ—MEOE, TUERE
O DB ZTERNRIRE,

1. 1interface Shape {

2. color: string;

3. }

4,

5. interface Square extends Shape {

6. sideLength: number;

7. }

8.

9. let square = {} as Square;
10. square.color = "blue";
11. square.sidelLength = 10;

—MMEOTRGRSMED, SIBHZSMRONSMED,

1. interface Shape {
2. color: string;
3. }
4.
5. interface PenStroke {
6. penwWidth: number;
7. }
8.
9. interface Square extends Shape, PenStroke {
10. sideLength: number;
11. 1}
12.
13. let square = {} as Square;
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14. square.color = "blue";
15. square.sidelLength = 10;
16. square.penWidth = 5.0;

EAN

HA
/| ==

Eb

N
4
¥

FoRIFA R, EOEBHEA JavaScript BFEREE!, R JavaScript HilSRIEHF
=, BRREFEE— MRIURNES EEHIRZIAS Fh3Ea,

—MIFHE, — PR AR ARBINRER, FEEMIMIEM.

interface Counter {
(start: number): string;
interval: number;

reset(): void;

function getCounter(): Counter {

1

2

3

4

5. }
6

7

8 let counter = function(start: number) {} as Counter;
9

counter.interval = 123;

10. counter.reset = function() {};
11. return counter;

12. }

13.

14 . 1let c = getCounter();

15. c(10);

16. c.reset();
17. c.interval = 5.0;

EfERM JavaScript F=FEMME, RAIEEFER LEAHFETEE KR,

FEO4RRE

SEOSEKT —PEELEN, ESWREXNMAEAEEESI, MFGEORBATHREERFEN
M5, BFEEREEFRSSI—, BORMNSYRZIZERN private 1 protected 5, XE
IRESFREET —MEOWERT — MABIERZ RPN IRV LR, XMEORR REGERIX N ERH
FEPTEI (implement ),

HIRBE—NERNBREMNXBRER, EERHNRMNABREFRBEEERMMEFA. KR
THRBEZE, FRZENUHEXRER,
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1. ~class Control {
2. private state: any;
3. }
4,
5. 1interface SelectableControl extends Control {
6. select(): void;
7. }
8.
9. <class Button extends Control implements SelectableControl {
10. select() {}
11. 3}
12.
13. class TextBox extends Control {
14, select() {}
15. }
16.
17. class ImageControl implements SelectableControl {

// Error: Class 'ImageControl' incorrectly implements interface
18. 'SelectableControl'.

19. // Types have separate declarations of a private property 'state'.

20. private state: any;
21. select() {}
22. }

ELEMFIFE, selectableControl ®&7T control HBIFTBMGA, BIEFABMR state

EJF state ZFABEMR, FILAREEBER control KIFEAVABESLIN selectableControl 1%

O, EARE control HFEAREBME—INFEBET control HKIRABMEG state , EWHE
FX IR FRE R W FER,

£ control ZEREE, BAIFEIT selectableControl MISEHIKiIARIFABMGE state HJ, EPR
F, selectablecontrol Fif® control —#f, HHBE—1" select FHi%,

Button F TextBox R sSelectableControl HJFE (EAENIELHEE control FF

B select Aix)., MXF Imagecontrol £, EBEBEBNFBMG state MAREILLE
A  control 1BFRHy, FTLAEARFILASEI!  selectableControl
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T4y Javascript R ERRHMETRENARREIZETERNALG, ENTFREERERANRS
KRR RHMBLERF, AAMNBNRETEMNSRHABNRIHEMEL RN, K
ECMAScript 2015, tHFiRECMAScript 6734, JavaScripti2F Ri5ecmERETEMNEBINSR
AN, ERATypeScript, HNIATFHLENEMER XL, FERIFFMIavaScriptaJh
EFFEERNERNTES LT, MAFTEFEI TN JavaScripthias,

TEE—MEREMHAF:

1. <class Greeter {

2 greeting: string;

3 constructor(message: string) {

4 this.greeting = message;

5. 3

6 greet() {

7 return "Hello, " + this.greeting;
3 }

9. }

10.
11. 1let greeter = new Greeter("world");

MRIREMAECHEIava, REWEXMIEZEIFEAL, FAIEBA— creeter K, EINEBINMA
5 — AU greeting HIEM, —MIEERBA—1 greet Fik

=

FERE, BAVESIREM— P EMANMEREAT this . ERRBANGRIZEMM R,

RE—17, BAMEAR new MIET Greeter EM—AXHl, ERBAZAIEXKMERLE, BIE—
1 Greeter EERIFWR, FMITHERBYBILE.

2% 7K

ETypeScript®, HMNFILAMERERNEHENRIRRN, BETFEMNEFRITHF-—MERELANRIAZN
VHERAFRRYT RUBRIE.
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ENErf T

class Animal {
move (distanceInMeters: number = 0) {

console.log( Animal moved ${distanceInMeters}im.);

1.

2

3

4

5. }
6

/. class Dog extends Animal {

8 bark() {

9 console.log( 'Woof! Woof!");
10. 3

11. 3}

12.

13. const dog = new Dog();

14 . dog.bark();

15. dog.move(10);

16. dog.bark();
ENMIFRIRTRERNAGR: ENELPYRTREMENGE XEB, Dog B—1UKEE_, EIR
£ Animal B, B extends XBTF, IREXBEWHIE_FE , HLBEHWIIE_MBL

EX Dog HET Animal BITHEE, FEULFRATRIUABIE—1 Dpog RISLH, EEE
% bark() F move() .

TEHMNRENEMEZHFF,

1. class Animal {
2. name: string;
3. constructor(theName: string) { this.name = theName; }
4, move(distanceInMeters: number = 0) {
5 console.log( ${this.name} moved ${distanceInMeters}im.’);
6. 3
7. }
8.
9. class Snake extends Animal {
10. constructor(name: string) { super(name); }
11. move (distanceInMeters = 5) {
12. console.log("Slithering...");
[ super .move(distanceInMeters);
14. 3
15. }
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16.

17. class Horse extends Animal {

18. constructor(name: string) { super(name); }
19. move (distanceInMeters = 45) {

20. console.log("Galloping...");

21. super .move(distanceInMeters);

22. }

23. }

24.

25. let sam = new Snake("Sammy the Python");

26. 1let tom: Animal = new Horse("Tommy the Palomino");
27.

28. sam.move();

29. tom.move(34);

XNMIFRRT - FESBRIMNEGE., X—R, BIMER extends XKBEFEIET Animal Y
MANFE: Horse #F Snake ,

58— MIFHRARRE, KELXBET —MIERE, E_MT_BA super() , ESPITEEN
WERE, MR, EMERBEISR this WEMZAI, BI_—T_FiBA super() . XNRE
TypeScripti@flfiTH—FEZHN,

XN FER TURIEFEETUEERENHE, Snake ZF Horse EEBIET move H
%, EIEETM Animal 48ECREY move FiE, f£18 move FHIERIBEARMEMEEARERIIY
fe, FE, BIfE tom #WAEBAR Animal B, BEERNEMER Horse , 1B

F tom.move(34) BY, ESIAR Horse BEEMAHE:

1. Slithering...

2. Sammy the Python moved 5m.
3. Galloping...
4

Tommy the Palomino moved 34m.

NH, HESEERIPIEIHH

ZRIA D public

FELrENGFE, FATCAEBENILGRREFEE XM, WRMANETCIESHELLETHE, M
ERAFRINEZRIMNRIBEHASGEER public RMIEMH; @190, c#ZERwAZBR/HEMH(E
F public EBEMREINA, 7ETypeScript®, mBRESEAIAJN public

(R AT BERBEIE — AR SARIER, public . BATAIMATENSRRES LA Aninal %:
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class Animal {
public name: string;
public constructor(theName: string) { this.name = theName; }
public move(distanceInMeters: number) {

console.log( ${this.name} moved ${distanceInMeters}m. );

~N o oA W0ON B

Iiﬁg private

HPLRMRARICAL private BY, ERABEEFRBAERIERISMEBUIR], tEa:

class Animal {
private name: string;

constructor(theName: string) { this.name = theName; }

o O b~ W N B
-

new Animal("Cat").name; // &%: 'name' EFEHK.

TypeScriptfERMREMMERERLE, SRNERAHAEIEREN, AREFEMNMFALTR,
INRFTBEMRMERERREN, BATMIARENRRERRE,

A, HIAILRTEHE private BL protected FERAIEEFIAHE, BAMAR T, WMREP—
MNERBEZ— private BER, BLARBIARI—ANRBEPWEFEIHFE - private A,
FHEMNSBEREE—AFRRN, BATFINOZIHNLERREN. WTF protected FRBERX
ANFRLI

TERE—HIF, BEFtHATI—R:

1. class Animal {
2. private name: string;
8- constructor(theName: string) { this.name = theName; }
4. 1}
5.
6. class Rhino extends Animal {
7. constructor() { super("Rhino"); }
8. }
9.
10. class Employee {
11. private name: string;
12 constructor(theName: string) { this.name = theName; }
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13. }

14.

15. let animal = new Animal("Goat");
16. let rhino = new Rhino();

17. let employee = new Employee("Bob");
18.

19. animal rhino;

20. animal = employee; // 4&%: Animal 5 Employee AFHZA.

XMIFHE Animal F1 Rhino PN, Rhino B Animal EMFE, EE—

A Employee 2, HEREFLEE aAnimal ZHER. FINEIETL/MXLEFSO, FEEMR
EXEESLKEMT 2. EA Animal F Rhino HETRE Animal BHFABMRAENX private
name: string , BELLENIREREMN. AM Employee HARXHE, HIE Employee MR{E

8 Animal HBIBHE, BEI—NEIR, HENNEELRES, RE Enployee BEtHHE—NFABR

51 name , {HEEBRBEARR Animal EEEXHIFB,

Eiﬁg protected

protected {EIHfFS private {EIMFFRIITAEREM, BEE—=ARE, protected FNRTEIRESRL
PR RI A ), fAIgN:

1. class Person {
2. protected name: string;
3. constructor(name: string) { this.name = name; }
4. }
5.
6. class Employee extends Person {
7. private department: string;
8.
9. constructor(name: string, department: string) {
10. super (name)
11. this.department = department;
12. 3
13.
14. public getElevatorPitch() {

return "Hello, my name is ${this.name} and I work in
15. ${this.department}. ;

16. 3

17. 1}

18.

19. let howard = new Employee('"Howard", "Sales");

20. console.log(howard.getElevatorPitch());
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21. console.log(howard.name); // %

T2, FANIAEETE Person EIMEH name , BREFAMIACILAE L Employee ZERISEHIFFEVS
3], B} Employee EH Person IREMREY,

ISR EI ] AMRARICAL protected , XEBMREXNENEEEIEHIEIMESEAIL, B2 6Ly
K. ttul,

1. ~class Person {
2. protected name: string;
SF protected constructor(theName: string) { this.name = theName; }
4. }
5.
6. // Employee BEfEZKA Person
7. class Employee extends Person {
8. private department: string;
9.
10. constructor(name: string, department: string) {
11. super (name) ;
12. this.department = department;
13. 3
14.
15. public getElevatorPitch() {

return "Hello, my name is ${this.name} and I work in
16. ${this.department}. ;
17. 3
18. }
19.
20. 1let howard = new Employee('"Howard", "Sales");
21. let john = new Person("John"); // §4%: 'Person' HHIERIE RN,

readonly{&ifF

{RE]AER readonly XBFREMIRENRiZN, RiZBUHUIERIRREMISERKERYIR
ft.

class Octopus {

readonly name: string;

1

2

o readonly numberOfLegs: number = 8;
4 constructor (theName: string) {

5

this.name = theName;
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6
7.}

8. let dad = new Octopus("Man with the 8 strong legs");
9

dad.name = "Man with the 3-piece suit"; // $i%! name ESIZH.

SHREM

7ELEERGIFR, BIAASAERE rerson EEBEEN—PRIEMA name F—MIERES

# theName ., XHMREANTHE octopus HNSEREBMEMITIE, FPILAUGE theName HBYE, XM
BREERELR, SHEM_TUAEMIEFNE—MEAEXHFHNEE - R, TEHEFEX
ZEl Animal ZFERMEXKR, ERTSHEM:

\

1. class Animal {

2 constructor(private name: string) { }

S move(distanceInMeters: number) {

4, console.log( ${this.name} moved ${distanceInMeters}im. );
5 }

6. }

FEERNRUNMAERT thename , XNEMISHEEE(FER private name: string SEKEIZEFD
YA name BFLR., FANEFBPBFHRESHZE—4,

SREMETAMESRBSERMN—MLEIREMNRER, £ER private RE—NSBEMSFH

HABIE—NFABRG; ™TF public F1 protected RiFth@E—HE,

EXVE

TypeScriptz$FiBidgetters/setter sREENI R RAVIAE], ERERBIRE RIS TR
RY IR9i5 18],

TERENB—MERENEMER get F set ., BIE, BINA—NEEERFNENGTF
FHi8,

class Employee {

fullName: string;

let employee = new Employee();
employee.fullName = "Bob Smith";
if (employee.fullName) {

00 N o 0o A WN B

console.log(employee.fullName);
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RFHERIRE fullName ZAFHFE, ERBAVLDEEIRE fullName BHIFITRLELIR,

EXMEAE, FONIRIM— setter RIEE newName HIKE, UMBREHEHIBEFERIEAK
EREl, EENHR, BaBIAN— M ERRERFE L INLE

HERBEBIINEE, FHAIBBARM— getter FARIEEL fullName ,

1. const fullNameMaxLength = 10;

2

3. class Employee {

4 private _fullName: string;

5e

6 get fullName(): string {

7 return this._fullName;

8 }

9
10. set fullName(newName: string) {
11. if (newName && newName.length > fullNameMaxLength) {

throw new Error("fullName has a max length of " +
12. fullNameMaxLength);

13. 3}

14.

15. this._fullName = newName;
16. 3

17. 1}

18.

19. 1let employee = new Employee();
20. employee.fullName = "Bob Smith";
21. 1if (employee.fullName) {

22. alert(employee.fullName);
23. }

MERBAISHFERRIMAERRERE, BRITITUERFE -—MKEXT 10 FHWE, ARIERSE
=R —1MEIR,
WFEFRRE TH/LREREEMN:

B, FEERERMMIGMIFERIZEENHHECMAScript 58ER, AZFHERKRIIECMAScript 3,
HR, RTE get ANHEH set HIFEEBEINHWERA readonly , XEMKBE
B .d.ts XHNEEHEDN, AEAMNEAXINMNEEHNAFSEBIARRTFENRTENE,
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ﬁ% /u\}= 'fi

FERIALE, BMNRTHE T RAEOIAL G, LN RESLOLHIEHES WV LEYE.  Filh
FIABIEERMFRSHG, XLEBMEFAETEREAS FEAMARERNLL L, EXNMIFE, FHiME

FA static EX origin , BAEZMEMBEHAZINENE. SANXABZEiARXA BRI
&, BZEE origin BIEMMLEXRRB, WEAEXFIEMELER this. RIZKGEEME—#F, XER
IMEM crid. RiARIFSEML.

1. «class Grid {
2. static origin = {x: 0, y: 0};
SF calculateDistanceFromOrigin(point: {x: number; y: number;}) {
4, let xDist = (point.x - Grid.origin.x);
5. let ybist = (point.y - Grid.origin.y);
6. return Math.sqrt(xDist * xDist + yDist * yDist) / this.scale;
7. 3
8. constructor (public scale: number) { }
9. }
10.

11. 1let gridi new Grid(1.0); // 1x scale

12. 1let grid2 = new Grid(5.0); // 5x scale

13.

14 . console.log(gridil.calculateDistanceFromOrigin({x: 10, y: 10}));

15. console.log(grid2.calculateDistanceFromOrigin({x: 10, y: 10}));

P

MREMAECRERNERER, TI—RAZEEREGA. TRTEDO, MRETUEEMR
FISSEREETS,  abstract RBFRATEXHMREMEMRENIE XHMRTTE,

1. abstract class Animal {

2 abstract makeSound(): void;

3 move(): void {

4, console.log("roaming the earth...");
5 }

6. }

MREPHRGEAESEATINABVAERELPITIN, WMRGEMEESROGEFEU. B
BHREXTFEREAREHENR, AWM, MRGEYHES abstract KBEFHETIJUEZY
[EELHTT,
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10.
11.
12.
B[RS
14.
LS.
16.
L7 .
18.
9.
20.
21.
22 .
28 .
24,
28 ¢
26.
27
28.
28) .
30.
Sl
S
SN

© 0 N O O » W N B

abstract class Department {

constructor(public name: string) {

3

printName(): void {

console.log( 'Department name: ' + this.name);

abstract printMeeting(): void; // WSRAEJRAEZEHSIN

class AccountingDepartment extends Department {

constructor() {

super('Accounting and Auditing'); // FEJRAEZSHIMIERRETF VAR super ()

printMeeting(): void {

console.log('The Accounting Department meets each Monday at 10am.');

generateReports(): void {

console.log('Generating accounting reports...');

let department: Department; // RVFBIZE—SHHSRIERIKS|H

department

department

department.
department.

department.

SN

FiE

Z3E3Y

= new Department(); // fiR: TBEABE—MBRZMIHE

= new AccountingDepartment(); // FAEX—NMRFZEHITREEFE
printName();

printMeeting();

generateReports(); // #z: AIEAEFHRIBEEFREFE

S{RETypeScript BFAT —MEMAHR, KR LRINFIRTRS AR, BERMERM_KM_#I%E

i
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1. class Greeter {
2 greeting: string;
3 constructor(message: string) {
4 this.greeting = message;
5. 3
6 greet() {
7 return "Hello, " + this.gr
8 }
9. }
10.
11. let greeter: Greeter;
12. greeter = new Greeter("world");
13. console.log(greeter.greet());

eeting;

XEB, 15T 1let greeter: Greeter , BEER Greeter EHILFIAFVERR Greeter , X
NFETHEERONREBESHNEFAKHFEEEEIIRT.
AW EIE T — MU _MERN BIE, XPRBEFHNUER new BIERESHIRIEHEHIEA,

TEFKNKESE, LENNREBHKRRIEMIavaScriptfFEMHAEFH:

1. let Greeter = (function () {
2. function Greeter(message) {
8- this.greeting = message;
4, 3
5. Greeter.prototype.greet = function () {
6. return "Hello, " + this.greeting;
7. };
8. return Greeter;
9. 1O
10.
11. 1let greeter;
12. greeter = new Greeter("world");
13. console.log(greeter.greet());
FHERRIZE, let Greeter WWMENMSER, ZHFHATAA
2R, IMIERPHES T ENFEFRSEML,

AR _5_RASERD XMW AER T,
IERATEMAE —FXMIF, BEENIZER

1.
2.

class Greeter {

static standardGreeting = "Hel

A A4{E A FAM - BookStack.CN #J%E

X 5l:

lo, there";

new FMITTXNTEE, &
BRABER, BARIIARERS

-130 -



hE

Sp greeting: string;
4, greet() {
SF if (this.greeting) {
6. return "Hello, " + this.greeting;
7. 3}
8. else {
9. return Greeter.standardGreeting;
10. 3}
11. 3
12. }
13.

14. let greeterl: Greeter;

15. greeterl = new Greeter();

16. console.log(greeterl.greet());

17.

18. 1let greeterMaker: typeof Greeter = Greeter;
19. greeterMaker.standardGreeting = "Hey there!";
20.

21. 1let greeter2: Greeter = new greeterMaker();

22. console.log(greeter2.greet());

XAMIFE, greeter1 SZBRIBEIII—M., HIEGE creeter ZH, FHEAXINR, 5H
Nzeld2 80—,

Bz, BiEREERZE., FNEIEBT —NUM greeterMaker HITE, ENTERTEF 7IXEK
BRRT TSR ??U:ﬁﬂ]ﬁﬁﬁ typeof Greeter , EEEHGreetersEMER, MARSE
FIRgEE, SEEMIIAIE, "HIFFE Greeter IRAFHIEEY, HFRMSRHIEDR, XL
REaTERNMEHRSHRAMMWERY,. <&, MMIE—##, FE greetermaker LfE

F new , €I Greeter HYSEAHI,

BRI EMEOER

ZIIJJ:—:HEFE{#E’\J, KEXDBIBMANRA: KMLOIREN—MISER, EAHEFIUEIRHE
, FRCAMREEMSFE R UFERE ORISR,

class Point {
X: number;

y: number;

interface Point3d extends Point {

z: number;
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10. let point3d: Point3d = {x: 1, y: 2, z: 3};
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R JavaScriptNAREFHEM, TEMGIRIHERE, B, EEREMNER, &
TypeScript®, BHREELIFE, HETEFER, EBRMNARFTEMNTE X _1TH_HIT,
TypeScriptJavaScriptBHBURNN T ENIMIINEE, iEFA T INE R StER,

RRIZX

#MJavaScript—##, TypeScriptRHAIUEIEERFHRBMNEREL., FrIUEREERESN
REFNAN, NMEREX—RIIAPIREILRE R ER— KBV,

BT T EAEF eI LAREE A X F it JavaScript RRYR L :

// Named function
function add(x, y) {

return x + vy;

// Anonymous function

~N oo o~ ON R
[S9S]

let myAdd = function(x, y) { return x + vy; };

ftJavaScript®, RHEILAERRBAINBHTE, JRBXAME, HINLE HR TXLEZ
2, ETAAAPTUAHMURERNREEL TAXIEE, BRRZIEFINMGITTES)
JavaScript#TypeScript&BEEEH,
let z = 100;
return x + y + z;

1
2.
3. function addToz(x, y) {
4
5

}
EFveSl

JIRRIENE X LB
LEHATH EEIARRRILE
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B
ok

function add(x: number, y: number): number {

return x + vy;

let myAdd = function(x: number, y: number): number { return x +vy; };

BATFIAAE BN SHARMNERZ B NRBASRINREMESRS, TypeScriptiEBRIFRENERIR
o R EMESREY, FLIITEEEEE.

BERER AT
MERNELHRIIEE TEE, THILBRNBEHRHMITEELER,

1. let myAdd: (x:number, y:number) => number =

2. function(x: number, y: number): number { return x + vy; };

REREBEMEL . SWREFREERE, HEHTEERBE “EI’JE‘Hlae, XD EHRFEER
BATURSBIROEAB LSRR, A SBEE—TBRFNEE, XIPREFH IEEjjTtiju_.rU-
., BATBAIUXAS:

1. let myAdd: (basevalue: number, increment: number) => number =

2. function(x: number, y: number): number { return x +vy; };

RESRERURNLEN, BLMANNERBRMRBRE, MAEFSHRRBREELER.

%_jﬁﬁ%J_IEHE"‘E: SFIREME, HAERHRFLREMERBZAER( = NS, EZ/EMWR
T, WMzEREIN, REMEXRBERHBEMNVES, WRRFELEREEME, RBOTIFEER
E{EEEN void MAEEEZR.

REMPRBE A RHSHERMREERME., RHRPERNBRTECTERRERREE, ML, X
ELERRYRIRBIRNSH AN ZHMAPIH—aR5

RS AY

LR XM FHIRHR, FREER, MENESAN—MFELE, TypeScriptimiFzSHa]EMiR !
Bl

// myAdd has the full function type

let myAdd = function(x: number, y: number): number { return x + y; };

// The parameters “x  and 'y  have the type number
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5. let myAdd: (baseValue: number, increment: number) => number =

6. function(x, y) { return x +vy; };

XA IE ERAR", REBHERH—M, THEEBAIRIFhEFEERE,

A[IRSFNEIAS L

TypeScript EMBNRHUSHEABRV I, ZEARBIEAREEEE null X undefined ERASH,
MeERRmEIRSNERAFRENEINSHEEATE, HE[LIFHEIEXESHIWERHERL,
EEEE, FEE— MRS BN BN S R HHIENS AN H—,

W

1. function buildName(firstName: string, lastName: string) {

2 return firstName + " " + lastName;

3. }

4,

5. let resultl = buildName("Bob"); // error, too few parameters
6. let result2 = buildName("Bob", "Adams", "Sr."); // error, too many parameters
7. let result3 = buildName("Bob", "Adams"); // ah, just right

JavaScriptE, B/SREENEN, P[{EeIAME, RESHNE, ERNEMRundefined, &
TypeScript EHAIL\ESHBESEA - SLUMeESHAINEE, tbal, FH{128iklast name@®]
AT

1. function buildName(firstName: string, lastName?: string) {

2. if (lastName)

3. return firstName + " " + lastName;

4, else

5. return firstName;

6. }

7.

8. let resultl = buildName("Bob"); // works correctly now

9. 1let result2 = buildName("Bob", "Adams", "Sr."); // error, too many parameters
10. 1let result3 = buildName("Bob", "Adams"); // ah, just right

AESEMIIRENNSEEE, WMRLAIFKI1AEILfirst nameZvER, IBAFUIERE NN
I8, IEfirst nameRIE/SME.

ETypeScript®, AU ASBRE-IPRMESRAFRBEEREXNSHEEENE
& undefined Af, ENTUMBEIANRMENSE, LFRIMER LA, Elast nameRIEIMEIR
BR "smith" ,
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1. function buildName(firstName:
2. return firstName + " " + lastName;
3. }
4,
let resultl = buildName("Bob");
5. returns "Bob Smith"
let result2 = buildName("Bob", undefined);
"Bob Smith"
let result3 = buildName("Bob", "Adams", "Sr.'");
let result4 = buildName("Bob", "Adams");

TR RS BEERHEIAB LS BE R PTiERN, 50k

&, HWHMBRAESHERENRIASHAZTSHNAEE,
1. function buildName(firstName: string, lastName?:
/7 ...
}
0
1. function buildName(firstName: string,
2. // ...
3. }
HEEHRIZER! (firstName: string, lastName?: string)
SHNHANERARETR, MRASETER—INESE,

dT

SRAENZ, FERINMENS

T@a]

Mﬁ%ﬁmﬁ BFPWIEBTENEAN undefined {EFRIXESENAE,

HRMAERI S

it firstName =BT

1. function buildName(firstName = "will", lastName:

2 return firstName + " " + lastName;

3. }

4.

5. 1let resultl = buildName("Bob");

6 let result2 = buildName("Bob", "Adams", "Sr.'");
let result3 = buildName("Bob", "Adams");

/. Adams"
let result4 = buildName(undefined, "Adams");

8. Adams"

ASCRY(E A kM - BookStack.CN #43E

BAFENELNSBRIEH,

string, lastName = "Smith") {

// works correctly now,

// still works, also returns

// error, too many parameters

// ah, just right

ESH—F, EIARBBIRHRRIUE

string) {

lastName = "Smith") {

=> string TEREERIS, EIA

o

INREEIAMENSHHIE
fign, BMNESRE—MIF,

string) {

//
//
//

error, too few parameters

error, too many parameters

okay and returns "Bob

// okay and returns "will
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B
ok

3

WESH, RMUNSBTESHEMHRR: EMNKRRE-—128. BN, FEERMEZ NS,
HEMGHTINERES L SHEEHRK, EJlavaScript®, {REILAEA arguments RiAEATERE
N:DE5 '8

S
Sy
W

ETypeScript®E, {ReJLAMEFRBSHRER—1EEE:

1. function buildName(firstName: string, ...restOfName: string[]) {

2 return firstName + " " + restOfName.join(" ");

3. }

4

5. let employeeName = buildName("Joseph", "Samuel", "Lucas", "MacKinzie");

RSB WEAMIBTRTES L, FIA—NERE, EFEIUEESD. mEBRLIESHN
H, BFRMFAESKRS (... ) GELAENRT, RO]UERBARRERXNEE.

XN ERSHURETERRSBRIRBERE X LERAZ:

1. function buildName(firstName: string, ...restOfName: string[]) {

2 return firstName + " " + restOfName.join(" ");

3. }

4

5. let buildNameFun: (fname: string, ...rest: string[]) => string = buildName;
this

FI)WNfEIEIavaScript BEIEMER this FAFEE—17REFSL, HFTypeScript@JavaScript
MO#BEE, TypeScriptiBFRMUEEFE this TIEVHIF B Y BbughAHREENS L B R IRFA7E, =
iBIR, TypeScriptfEBAIREEIRMIFERT this B, WMREFEETREJIavasScriptE

B9 this RIMAITERY, FBLBEEFIZYehuda KatzERUnderstanding JavaScript
Function Invocation and “this”, YehudafIXZEFMMWEART this KA ITIFRIE,
HRITXERIMERENE.,

this FOETREREYL

JavaScript®, this WEERBWIAANEAZEE. XRPBRBAXRENER, BR(F
FEERNEIFEERBFRNLTITXZtT 4, ERMEM, IAR—HRERNE, THEAERME
— M EREEAT R B S WS BT EARTHE,

TEE—MIF:
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http://yehudakatz.com/2011/08/11/understanding-javascript-function-invocation-and-this/

1. let deck = {
2 suits: ["hearts", "spades", "clubs", "diamonds"],
3 cards: Array(52),
4 createCardPicker: function() {
S return function() {
6 let pickedCard = Math.floor(Math.random() * 52);
7 let pickedSuit = Math.floor(pickedCard / 13);
8
9 return {suit: this.suits[pickedSuit], card: pickedCard % 13};
10. 3}
11. 3
12. }
13.

14. let cardPicker
15. 1let pickedCard
16.

17. alert("card: " + pickedCard.card + " of " + pickedCard.suit);

deck.createCardPicker();

cardPicker();

BJBAFE| createcardPicker =E/MNERE, HEENXRET—MEE, WERBNS2HXSITINER,
SENEFSEHEIHEEMEBRE T, RN createcardricker REIMEIER this HIRE
Y window MAR deck W&R, EAFNIARBMIMIERT cardpicker() ., INRHIEFE

DNFASE this WA window , GER: EEBERT, this A undefined MA

& window ),

%Tﬁ”‘i’%ﬁ/\l‘ﬂ“ﬁi BATRIATER B HOR OB FAGRIF IERARY  this , XHEHIE, TRZE ,.,\/A@ﬁi

, BIS|ASER ‘deck’ WR, FNEZNTRMRIANKERECMAScript 687kiBi%,
I‘_I;iﬂlﬁbﬁﬁl‘_lxz‘ﬁlBHLETJE’\J this {8, MASIEHARME:

1. let deck = {
2. suits: ["hearts", "spades", '"clubs", "diamonds"],
3. cards: Array(52),
4, createCardPicker: function() {
// NOTE: the line below is now an arrow function, allowing us to
5. capture 'this' right here
6. return () => {
7. let pickedCard = Math.floor(Math.random() * 52);
8. let pickedSuit = Math.floor(pickedCard / 13);
9.
10. return {suit: this.suits[pickedSuit], card: pickedCard % 13};
11. 3}
12. 3
13. }
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15. let cardPicker
16. let pickedCard

deck.createCardPicker();

cardPicker();

18. alert("card: " + pickedCard.card + " of " + pickedCard.suit);

BIFERRE, TypeScriptREBEHMRIET —NMEIR, NMRIFLERIFFZET - -noImplicitThis #R
it ES¥H this.suits[pickedsuit] EBRJ this RIZEEF any ,
this %;‘&

REME, this.suits[pickedSuit] HHY this BIERBUKIAR any . XZEEHF this FREH
WRFHEBMRHRAR, BRHGER, BEH—EXH this S, this SHEMBREY
S, EHIESHIIRNRAIE:

1. function f(this: void) {

2. // make sure "this® 1s unusable in this standalone function

IEFAERFE RN —LERENO, card F peck , iEEAIEAHEERTS EMEIRELE:

1. interface Card {
2. suit: string;
3. card: number;
4. 1}
5. interface Deck {
6. suits: string[];
7. cards: number|[];
8. createCardPicker(this: Deck): () => Card;
9. 1}
10. 1let deck: Deck = {
11. suits: ["hearts", "spades", '"clubs", "diamonds"],
12. cards: Array(52),

// NOTE: The function now explicitly specifies that its callee must be of
13. type Deck

14. createCardPicker: function(this: Deck) {

15. return () => {

16. let pickedCard = Math.floor(Math.random() * 52);

17. let pickedSuit = Math.floor(pickedCard / 13);

18.

19. return {suit: this.suits[pickedSuit], card: pickedCard % 13};
20. 3
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24 . let cardPicker
25. let pickedCard

deck.createCardPicker();

cardPicker();

27. alert("card: " + pickedCard.card + " of " + pickedCard.suit);

WMETypeScript4li& createcardPicker HAEETEREA peck WHRLEIERE, MR
i this & Deck ARy, MIE any , BELL --noImplicitThis AR

ElEEEERY this S

HIRE— N RBEBRE Fu;ﬁli?“fﬁ %E’uHFHET fRelgEth MBI EFRER this SR
AR HEFR B IEARN, ESWEM—NEERHER, this ¥R undefined , FEMCLEN,

{RELFTLAEIE  this %GEJE_%"EERO ‘éﬁ‘a, FERBIFEEIETE this HBYFEEHL:

1. interface UIElement {

2. addClickListener(onclick: (this: void, e: Event) => void): void;

this: void EMZE addClickListener HEEE onclick B—1MRHEEARAEE— this ZE
B, RiE, RIEBAKBER this NINEBRLERE:

class Handler {
info: string;
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!

© 0 N O o B~ WON B

IBET this HBjE, {(REXEER onClickBad WTE Handler HISIfILiRA, #AE
TypeScript&#&iMZE] addclickListener EREREHH this: void , T this HEEIR(E

X MR
1. class Handler {
2 info: string;
e onClickGood(this: void, e: Event) {
4 // can't use this here because it's of type void!
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console.log('clicked!");

}
let h = new Handler();

uiElement.addClickListener (h.onClickGood);

© 00 N O O

A7 oncClickGood ¥EE T this ZEHEJ void , HULZEE addclickListener "/HZEH., 3
RT, XHMEKREAREEFER this.info . MRFHEFERE, (RANESAERGTLERENT:

1. class Handler {

2 info: string;

S onClickGood = (e: Event) => { this.info = e.message }
4. 1}

XZE{THE AFI LR BUERINER this , FTBMRSETLMEE(ELRHAE this: void HIER
L, HRREBAN Handler WREZREIEB—IFIKER, H—HME, HERSWEE—X, Rl
2 Handler HBYREUHEE, TENHEARE Handler WREIRHEFMH.

=37

JavaScriptAB 2N eAIES, JavaScript BEERIURIBEARNBMNSHMRERNEZLEEIER
RBE I,

1. let suits = ["hearts", "spades", "clubs", "diamonds"];
2.
3. function pickCard(x): any {
4, // Check to see if we're working with an object/array
5. // if so, they gave us the deck and we'll pick the card
6. if (typeof x == "object") {
7. let pickedCard = Math.floor(Math.random() * x.length);
8. return pickedCard;
9. 3
10. // Otherwise just let them pick the card
11. else if (typeof x == "number") {
12. let pickedSuit = Math.floor(x / 13);
1. return { suit: suits[pickedSuit], card: x % 13 };
14. 3
15. }
16.

let myDeck = [{ suit: "diamonds", card: 2 }, { suit: "spades", card: 10 }, {
17. suit: "hearts", card: 4 }];
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18. let pickedCardl = myDeck|[pickCard(myDeck)];
19. alert("card: " + pickedCardi.card + " of " + pickedCardil.suit);

21. let pickedCard2 = pickCard(15);
22. alert("card: " + pickedCard2.card + " of " + pickedCard2.suit);

pickcard FIERBEASBNABZREIFAMAENERE, MREANRAREMITR, R
EARMHPIM—ikhE, WMRAFEMNE, BMNSFMINETH 208, ERIBAERERFZERT
I])Eo

FHiERAE—NRBIRES NRBEERTE SCRHITERER, mEFSBIEININRELIZRLLAE
B, THEHRIKREZ pickcard X,

1. let suits = ["hearts", "spades", "clubs", "diamonds"];
2.
3. function pickCard(x: {suit: string; card: number; }[]): number;
4. function pickCard(x: number): {suit: string; card: number; };
5. function pickCard(x): any {
6. // Check to see if we're working with an object/array
7. // if so, they gave us the deck and we'll pick the card
8. if (typeof x == "object") {
9. let pickedCard = Math.floor(Math.random() * x.length);
10. return pickedCard;
11. 3
12. // Otherwise just let them pick the card
13. else if (typeof x == "number") {
14. let pickedSuit = Math.floor(x / 13);
15. return { suit: suits[pickedSuit], card: x % 13 };
16. 3
17. 1}
18.

let myDeck = [{ suit: "diamonds", card: 2 }, { suit: "spades", card: 10 }, {
19. suit: "hearts", card: 4 }];
20. let pickedCardl = myDeck|[pickCard(myDeck)];
21. alert("card: " + pickedCardl.card + " of " + pickedCardl.suit);
22.
23. let pickedCard2 = pickCard(15);
24, alert("card: " + pickedCard2.card + " of " + pickedCard2.suit);

XFARfE, EFHEY pickcard BT IHANRRZHITIEMIEERE,

ATILRIFB[EBEFEBINELT, E5)avascript BEMAIERZAM., EEREHIIR, =2
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eRI%

WERF—ITEHEN, WMRLENEMRERXDT, BEit, FEXEHNRE, —EZIERBHE
X FEE= B,

7ER, function pickCard(x): any HAREHIIRN—&S, HLXBIERMIER: 128
W RB—MEREF, UHESKIBA pickcard RFEHIR,
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WELRET, RINANEZCE—BNEXRTFNAPI, FANtLEZETEAM, HEENMIEEBZIFHA
MOEIESREY, FIRTthEEStFRRIVEIERE, XERIBARBRAR NIFREET +57 RIEHITIEE,

ERC#FIavaiXFRNESH, PIMER 28 REIZRIEAMANR, —MEHFIASFFSMERERIE
&, XMFRAFFEICALE CHBIRERRRERLE R,

sZRl—~Hello World

THXREIEBE —MERZEMGIF: identityfE, XPTRBYSREEFEAERE, FeJUIEX
MERBEMRE echo @E,

NAZEME, XPNRWATER TEXF:

1. function identity(arg: number): number {

return arg;

&, BNVUEA any HEIKENEN:

1. function identity(arg: any): any {

return arg;

EA any XLESEBXNRBETURBEMEERP arg S8, IFERBEXRT —LEER: GARE
BEREpEENZZEEN. MRIAVEA—IRF, BAIRMEEAEAENEERRE]ERREL,

Et, HMNFE-—M7TEEROENRBESEASKIERZERN, X8, BMERT _XUTE
_, ERMEANTE, RATRREENIAZE.

1. function identity<T>(arg: T): T {

return arg;

HABidentity RINTREEZE 17 , 7 FEIRABERAFEARSEER (EEW0: number ),
ZIEBANPICAMERIXANEE, ZRBATHBXERT 17 SMREMERE, MAERAFICARIESHE
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pal
MEREERBERERNT, XAFRITREFEAEERIEENESR.

BANEX/MEAR) identity RIIUMIZEL, ARNERNUERTZA LR, TRETER any , €
AREXRER, BE—NMIFRRETERE, FABRERREFREIBERE,

BNEX TZERNE, FJURAAMEEER, F—ME, EARENESH, BXLESH:
1. let output = identity<string>("myString"); // type of output will be 'string'

XEHABRMIVIEET T B string KB, FAMA—ISBELRY, FAT < FBERMA

Z O o

S_MEEEEE, AT LKL - DmEBRSBREEANSHENENIRANIHETHIEE:
1. let output = identity("myString"); // type of output will be 'string'

ERBANSVEERARES (< ) RPAWHEANLE,; JRIFR[EAIAEER mystring BE, AR
£ 17 RBEANEEE, FRBCENBIMRHRBEFEMNSTEM, NRRIFEF6EH B ot
HEERE, KRB EEABFRMRREATIVER, E—E82MERT, XErIsELINY,

ERZETE

ERZEEIEBR identity XFFRZEIREE, wiFe3ZRIRERBIRUAERIIERXMERARE
B, HRaiEif, MeEXESRYMBEEMERE,

E Tzl identity A+

1. function identity<T>(arg: T): T {

return arg;

MRBAVERRHTEILE arg BKE. FANREIGERXFM:

1. function loggingIdentity<T>(arg: T): T {

2 console.log(arg.length); // Error: T doesn't have .length
8. return arg;

4. }

MEBX LM, WEFBSWEHRNERT arg B .length Bk, BEREEMASIER arg BEEX
MEM, idfE, XLRBTERRBEEZRE, MAERIPMRBEIATEEZANZINRTE, M
Fg .length BT¥HY,
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pal

MERIEFATRIRE 7 KBEPBEMAERER 7 . BTRINRFENRBE, L .length B
RNMZFER, BAUGEIZEEHE —HelEIX /N A

1. function loggingIdentity<T>(arg: T[]): T[] {

2 console.log(arg.length); // Array has a .length, so no more error
3. return arg;

4. }

{RAJCAIX#£I2 %  loggingIdentity RYZEAEL: ZRUEEL loggingIdentity , FEWESERISE T
S arg , ERNTRERE 17 WHAE, HRETREIE T HHHE, NRBINEABRFH
H, FRE—NEFEHAE, EALE 7 BIBIZEEA number , XETUIEBRAMEZRIT S TR
M—2R0ERE, MASEANERL, EINTRiEMH.

FoAl 1t =] DU #5303 _EERI)

1. function loggingIdentity<T>(arg: Array<T>): Array<T> {

2 console.log(arg.length); // Array has a .length, so no more error
8- return arg;

4. }

FERTEEBSMNIE, RN XMIEBEEZXERET., EF—T, SNBUFREIEEE XZE
& Array<t> —H,

PR

£, FATCIB T identity @BARE, FJERTARMER, EXW, BIAR—TREESH
KR, DRfIeIEizEEO,

ZBERBRB SEZRRUNR R LARE, RRE—NRESKERNE, REHFHE—#:

function identity<T>(arg: T): T {

return arg;

let myIdentity: <T>(arg: T) => T = identity;
HABEIAMERARNZESHR, REEHNE EMERS IV LN EFATLA,

1. function identity<T>(arg: T): T {

return arg;
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5. let myIdentity: <U>(arg: U) => U = identity;
BATERILMERT R EAZRNN R FEERTE ZEERE:

1. function identity<T>(arg: T): T {

2. return arg;

3. }

4,

5. let myIdentity: {<T>(arg: T): T} = identity;
EEIERNEBEF—MNZEEOT., HIMELEAFENNFRFEEEHRMH—MEO:

interface GenericIdentityFn {

<T>(arg: T): T;
}

return arg;

1.
2.
3.
4,
5. function identity<T>(arg: T): T {
6.
7. }

8.

9.

let myIdentity: GenericIdentityFn = identity;

— NEMBVEIF, NPT IEZESHEFEEMNMEON—IS8, XER(IEERMEFERAN
BARZWAZEIZER (Ektl:  Dpictionary<string>fAREDictionary )., X#FEOBRHWEHTER
SHEEFE X NSHBVLE T,

interface GenericIdentityFn<T> {

(arg: T): T;

function identity<T>(arg: T): T {

return arg;

© 0 N O 0o & WODN B

let myIdentity: GenericIdentityFn<number> = identity;

IR, BAMROUS T DiFeRa), ABERZERE, MEBIEIFZERNSERAFENZRELI -7,
SEAMEA cenericIdentityFn HBIAHE, BER/EA—NRESHRIBEZRLE (B

&: number ), BIETZENBEEANEE, MNTHEAMR7EEETZRERT KL, BT
RHES R RAZ R EMNARRER O L2REFR,
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pal

FRTZEED, BT RIEZEIZE, B, LAt ZEMNEMZEGRZIE,
PP RN S
ZRIRE FESZAEOEARAZ, ZEEER ( < ) EEZEER, BEXRBEE

class GenericNumber<T> {
zeroValue: T;
add: (x: T, y: T) =>T;

let myGenericNumber = new GenericNumber<number>();

myGenericNumber .zeroValue = 0;

0o N oo o A~ W DN B
()

myGenericNumber.add = function(x, y) { return x + vy; };

GenericNumber ZERERZE+HEMAEY, FHIRA] ZE23 7T, "B LEREHITEREERSE
B number ZEHEY, ’@ﬂMfﬁFﬁ?ﬁ%EﬁHbEEmE{J?’éﬂo

let stringNumeric = new GenericNumber<string>();
stringNumeric.zerovalue = "";

stringNumeric.add = function(x, y) { return x + vy; };

o A~ W N -

console.log(stringNumeric.add(stringNumeric.zeroValue, "test"));

5#0—#%, EREZRENRERRE, 7JUHEBIRNMIALNREBEEEEERBERZEE,
BANEEBH IR, XKER FSER N MIEAIER D, ZBURIERIRSEBIERSTRISEEY, PROAZEARR
SEMRE ﬁﬁ%ﬁ"‘ii"‘i

2RI R

RROZRICEZBIN—MIF, FNTEMMERIRERERN—AE, HEFNNEXBEESTLHERN
B, T loggingIdentity fFIFH, FHA1AEiAlR arg B9 length B, (BRImIFFFHAEEIL
BHEMERERE length B, FrUAFIIREE

1. function loggingIdentity<T>(arg: T): T {

2 console.log(arg.length); // Error: T doesn't have .length
8. return arg;

4. }
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ML FiEFany B LR, BITEEMFIRKMELIEEETE .length BURFRAEERE, REEA
MEREBEXNEMN, HMNMATF, MBRELESX—EM. Hit, BIFEZRIESFTHILIRER,

Bk, BIMEX —MEOXRBERLARZE, EIE—IMEE .length BMREDO, FERXMNMEO
F1 extends FEFRILMLIE:

interface Lengthwise {

length: number;

a b~ W N B
=

function loggingIdentity<T extends Lengthwise>(arg: T): T {
console.log(arg.length); // Now we know it has a .length property, so no
more error

return arg;

MEXNZERBREN THR, ALLErTBRERATEREE:

1. loggingIdentity(3); // Error, number doesn't have a .length property
HINFERAFTSLIRENE, YINESUARIEM:

1. loggingIdentity({length: 10, value: 3});

EZHEARPERRESH

fRR]AFER— B SH, BEWS —MEESHMOR. i, RERMNBZAEMB AT RER
BB, FEBMNBZEHRAZINMIBEEFETNR obj £, RERINEEEIANEE ZEFER
4R,

¥

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

let x = {a: 1, b: 2, ¢c: 3, d: 4 };

~N O o B~ ON B

getProperty(x, "a" // okay

);
getProperty(x, "m"); // error: Argument of type 'm' isn't assignable to 'a' |
8. 'b'" | 'c' | 'd".

EZ BB EREEE
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ETypeScript{ERZEGIET] R, FESIAMISRMAVELE, kb,

1. function create<T>(c: {new(): T; }): T {

return new c();

—NERENAT, AR LIRMIERNSEELAFIRR,

1. class BeeKeeper {
2. hasMask: boolean;
3. }
4,
5. class ZooKeeper {
6. nametag: string;
7. }
8.
9. class Animal {
10. numLegs: number;
11. 3}
12.
13. class Bee extends Animal {
14, keeper: BeeKeeper;
15. }
16.
17. <class Lion extends Animal {
18. keeper: ZooKeeper;
19. }
20.
21 . function createInstance<A extends Animal>(c: new () => A): A {
22. return new c();
23. }
24,
25. createInstance(Lion).keeper.nametag; // typechecks!
26. createInstance(Bee).keeper.hasMask; // typechecks!
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M

Mz
Mz

EANERNIREX —EHRFHEE. ERMEFTNEHERIATEREIZ—ABX AL,
TypeScriptZHFEFHIFETFAFRIINE,

S E Ve

BAEBNEERFTNRE, NIRFERATIHEREESNZSRAE,

1. enum Direction {
2. Up = 1,

8- Down,

4, Left,

SF Right

6. }

WME, BINEXT—MEFWEE, uvp EAYIERMER 1 . HREPBRESMN 1 AFEEINEK.
#a)iEiH, Direction.up HI{EM 1 , Down A 2 , Left Jg 3 , Right A 4 ,

BANERT AT 2 NMERY 1AL

1. enum Direction {
2. Up,

3. Down,

4, Left,

5. Right,

6. }

BWE, up BEHR o , Down BYEN 1 FF. IRAAEFRRMENRE, XFHEEKE
THEREALN, EREIEEMIEM RN ERENEN.,

EAMNSRER: BIRBMEMERGRIKREMGR, FNFMRBFRIGOEEE:

1. enum Response {
2 No = 0O,

3. Yes = 1,

4. }

5
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function respond(recipient: string, message: Response): void {
// ...

10. respond("Princess Caroline", Response.Yes)

HFERBUBEAZ T EIRFEERR (WTAR) .  BEMR, REVREEMNIARELER
i, BAMFERBETEFEMEENEMRYVBHENBENREZE, REEHE, TENELZR
WAVFRY:

enum E {
A = getSomeValue(),

1
2
SF B, // Error! Enum member must have initializer.
4

FRIBME

FHERENBERER, EREAMNSTHNE, E-IFAENEE, 8 RAELIRAT
RFEHE, B —IMFABRREMZEITYIRMN.

1. enum Direction {

2 Up = "UP",

3 Down = "DOWN",
4. Left = "LEFT",

5 Right = "RIGHT",
6. }

HTFARENREEEEERNTH, FHENBETUREFNFIIC, REIER, NRFEEERTFR
WAMBIE— MR FHREMETRNE, IMEEERREEN - EATERABANGE (RERE
IRETRBATER) , FHENEARHREHR—METHEREXWFBNZMNE, MY TREMRNZ
?O

SHIMEE (Heterogeneous enums)

MBRARRAER, WREATLUREFHHENBFRR, ERUFRARIIAM:

1. enum BooleanLikeHeterogeneousEnum {
2 No = 0O,

3. Yes = "YES",

4. 1}
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M

PRAEREMBZER AJavascript@{TRIHIITH, BUBHMNTEBGIHEM,

THENIEEN S
MREMRAEMEE—ME, TTNR B8 o THHRN . SRRINTRGE, KEARRLE

R0 &

B 5

)
« ERMNEBMNE—IHARBRBEYRLE, IMBEATERBTFE o

1. // E.X is constant:
2. enum E { X }

s ENHFRVIIRLBAECZAMNNERGR— _BF B8, XMEALT, SeEMANERE
E— &M REEL.

1. // All enum members in 'E1l' and 'E2' are constant.
2.

3. enum E1 { X, Y, Z }

4,

5. enum E2 {

6. A=1, B, C

7. }

o MEMGERA_FERERAN_VIRL, BENHEREAAZRTypeScript®ANMIFE, BRI
ERIFMETKE, SH—ARANABETEFZ—H, EME—TEENERIAL:

i, —IIHERAAFHE (FERFNEFHEIRFFEE)
ii. =/ "WNZREXKEEREMEMEIA (FTURENRMMEERRE N )
iii. FERSHEENERIEN
iv. —mEEF + , -, -~ BERZ—NAETEENERIAN
v. BENBEREAMI—TEEN +, -, *, /., %, <<, >, >>,
&, |, N BBRERR

ERENHBERAIVKERA NaN B¢ Infinity , WEERIFHERIKRE.

FBEERANNERZRIFRFTRTESLIE.

1. enum FileAccess {

2 // constant members
3. None,

4 Read =1<<1,

) Write =1 << 2,
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M

BXE M 5WE R AYERE

BE— MM E R B RN T
g

o EEIFHFEFE= (HIN:
o I FFE= (fFlWl: 1, 100 )

« MAT—T - HSNBFFEE (HI30:

© 00 N O

ReadWrite = Read | Write,

// computed member
G = "123".length

MEMR, WEBERVIALR

Ilfooll

FHENENR., FHENBENRREBEATEVRE

llbarll , |Ibazll )

-1, -100 )

HATEMEMREREFEENIER, EMTEE 7 —MEARINIEX,

BT, MEMGMITRE !

T T
o UM WN R O

17.
18.
L)

© 0 N o o B~ WON B

enum ShapeKind {
Circle,

Square,

interface Circle {
kind: ShapeKind.Circle;

radius: number;

interface Square {
kind: ShapeKind.Square;

sideLength: number;

let c: Circle = {

fan, FATRIARRLER G HEE RMEMRE:

kind: ShapeKind.Square, // Error! Type 'ShapeKind.Square' is not assignable

to type 'ShapeKind.Circle'.

radius: 100,

AN BHURKRELUASTN TEMEBEMAN_BKE . BARITTERBTREKSEE, BIRRE
MEBETBRERE, KUARAREBIAIFE—IFR, SIUMEREENENES. EI,

TypeScriptBEiBRE LR ENRRICHEZ TR
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s
i3

1. enum E {

2. Foo,

3. Bar,

4. }

S

6. function f(x: E) {

7. if (x !== E.Foo || x !== E.Bar) {
8. J7 0002020 s

// Error! This condition will always return 'true' since the types

9. 'E.Foo' and 'E.Bar' have no overlap.
10. 3
11. 3}

ENMIFE, FHERE x BBFR E.Foo , WMRBITXMEE, RE || REEEW
%, if BRARBEMNARBTENIT. 2Am, IMEELEET, B4 x M_REE R E.Foo , B
EEEHEfLLéExEIIEEjU E.Bar

GITRTRYALES
WERILETNEEFEONER, I FERE:

1. enum E {

2. X, Y, Z
}
B AR R LG R Y
1. function f(obj: { X: number }) {
2 return obj.X;
3. }
4.
5. // %E#E, BA 'E'BEE M HERETEX .
6. f(E);

RSN R

RE— IMEREGITHELEFENNSR, B keyof XBEFEMITHEHERAENR ERNBRAR, N
Z(ERA keyof typeof RIXKEN—NRISWNEBRBFMBEFAHE key HIKE,

1. enum LogLevel {
2. ERROR, WARN, INFO, DEBUG
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M

3. 1}
4,
S, /%%
6. * FHRT
7. * type LogLevelStrings = 'ERROR' | 'WARN' | 'INFO' | 'DEBUG';
8. */
9. type LogLevelStrings = keyof typeof LogLevel;
10.
11. function printImportant(key: LogLevelStrings, message: string) {
12. const num = LoglLevel[key];
13. if (num <= LogLevel.WARN) {
14. console.log('Log level key is: ', key);
15. console.log('Log level value is: ', num);
16. console.log('Log level message is: ', message);
17. 3
18. }

19. printImportant('ERROR', 'This is a message');

[ /B BR &+

BRT BIZ— P ABHRM AT RMANINRZI, BFEREMRTERT _RERE , KREERIKE

B¥F, flgn, ETEREFH:

enum Enum {
A
}
let a = Enum.A;
let nameOfA = Enum[a]; // "A"

a b~ W0 N B

TypeScripte] BERHXERIB4miZ A T EMIavaScript:

var Enum;

(function (Enum) {
Enum[Enum["A"] = @] = "A";

3)(Enum [ (Enum = {}));

var a = Enum.A;

o O A WN B

var nameOfA = Enum[a]; // "A"

LRI, MBLBEREFRL—INER, EBETIERBRS ( name -> value

) Mz [EAR

5 ( value -> name )., SIAMENRLSZEMANERRFEXKTHEAZAKNKE,

ZIEBHR_ AR _NFAFBENEMREMR ERES,
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const $§2§

RBBBERAT, RERTHBRNAR, AMERLEFATEKRSE. AT BEBEFTINEMRIND
LR RN ERMIXI BN GBYE0E], FATRICAER const 4%, BENBFEIENRZEL
£ const {EIRFFRE X,

1. const enum Enum {
2. A =1,

8- B=A"%*2

4. }

EENBAREATENERAN, AETRTENNKRE, ENERENEIWMIR, BEMEENR
REERMM S SWABKER, ZAURIXAMERRN, EENRBERAFEIUTENR,

1. const enum Directions {
2 Up,

3 Down,

4, Left,

5 Right

6. }

7

let directions = [Directions.Up, Directions.Down, Directions.Left,
8. Directions.Right]

£

1. wvar directions = [0 /* Up */, 1 /* Down */, 2 /* Left */, 3 /* Right */];

IhERMEE

N BRI 2 AR A B S TR ERI B L BUBIRZIR,

1. declare enum Enum {
2 A =1,

3. B,

4 C=2

5. }

HhERAEEFNAEIN BB Z BB — N EENX R, EIERNNEE, QBB ENNAK SR EEMN
R, WTIFEEHIIENEMS, RBEYVRLGEHRIMERZ LT ER,
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T4

XM ATypeScript BRsEAEe, B, KELZEWE NIRRT,

Bl
TypeScript®, EELESBIRMIEHERRMYS, LEFCKFERMEER, NTEIGF
1. let x = 3;

TE x HRBEWHEMOET, SIMEMREEVRCEENMG, RERNSHENRERZHRE
15AY,

RSEERT, REERRER T HM. FEI/NVT, BAISNEEEECRIMAHMES.
=+ K
BRIEBMARE

HREZEMLANRANFHERTERAHME, SERXLERANMZIRENRE - MRSENEREE, f
aa,

1. let x = [0, 1, null];

ATHERT x BOZEE, BAIMNBRABTHENERE., XBE®mMIEE: number M onull , 3t
SERARAEESTRMAENRIERE, FAE— I REMBIREEANELR,

AT RALMBEARENERIERDE, FEMRRERAEAZHRMERRE, BRANRE LM
FFERELENER, Flun:

1. let zoo = [new Rhino(), new Elephant(), new Snake()];

X8, FA1Bibzoo KT} Animal[] ZKE, EEIXNMRAELIENRE Animal EIREY, FHLE
TEEHERTHIXNER, RN TEIE, SRERBETEEERNIHMEIFZRMAYEHEE:

1. let zoo: Animal[] = [new Rhino(), new Elephant(), new Snake()];
NRGERIIREBRALEMIE, LEIEMMIERHDBESENLEZELRE, (Rhino | Elephant | Snake)
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Il S UEES

TypeScriptZR B th ] EIRIBERNAEHEIT, XWIUMY ETFXIAR", FETNRARZLEE

TRATNHIERL SR ERERAY, EEal:

1. window.onmousedown = function(mouseEvent) {

2 console.log(mouseEvent.button); //<- OK

SF console.log(mouseEvent.kangaroo); //<- Error!
4. 3}

EXANMIFE, TypeScriptHEUEERZX(ER window.onmousedown BREIHVSEELKIERTGID

IANBVEE, FTLAEBETSHERTH mouseEvent S¥HIZEEIAREET button BHEMAE
& kangaroo B,

TypeScriptif g 1RIFIbIERT N HE £ FCPRYERE,

1. window.onscroll = function(uiEvent) {

console.log(uiEvent.button); //<- Error!

FEMEER(ES window.onscroll , TypeScript BEWS%ENiE uiEvent RUIEvent, MA

mMouseEvent, UIEvent MWEHRAEE button EfE, EHLETypeScript&iR.

MBXNMRBYAREL TIFAENME £, BLAZXNMRBIISHEERRKRANMA any K,
AW (BRIEMARBT  --noImplicitAny JEIN ) :

1. const handler = function(uiEvent) {

console.log(uiEvent.button); //<- OK

FA1th o] CABR#At o R ER S F R B M ESR B S £ F 3R

W

1. window.onscroll = function(uiEvent: any) {

console.log(uiEvent.button); //<- Now, no error is given

i

BIXERXIBSFTEN undefined , EJ uikvent FHAEE button Bk,

mEtH

ETFTXRESAERSIBEATERT. BEFESRHMSH, BERAANRL, XEHS, WRMAR
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REGES

MEEFmENREEIER, LTXERBEUSMAREERAREMNEESRT, tE:

1. function createZoo(): Animal[] {

return [new Rhino(), new Elephant(), new Snake()];

ENMIFE, REBRALEBG4AMRIZE: Animal , Rhino , Elephant # Snake ,

78,  Animal WM AHREBERAEE,
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ke
&
)
H:F

i
=
i
)
FFF

AN
|él:l

-

TypeScript BRIEBFREURETEMFEREN, FHMRBZE MR ERAEMRRERLES
. ELEHFS5EX (nominal) EEZMITLE, (FEFE: AETANEENERRGHR, PUELE
MBS EN @IS BRI RT/ SERNBFRREN, XS5EMHLBRARAE, ERET
KERER LN, BAREKRAMNAER, ) BTERGF:

interface Named {

name: string;

1

2

3

4

5. class Person {
6 name: string;
7

8

9

let p: Named;
10. // OK, because of structural typing

11. p = new Person();

EERETRXERMIES, tbiic#zskJavad, XERNBESIRE, ElPerson & ERMIZAAESIIR
TNamed$fz[O.,

TypeScriptBEitE FEEZRIEIavaScript KB T ARIZITH)., EHRJavaScriptEr
ZMERERNSR, FIURBRARNINRFEHE, FIUEREMEE RARERXLEBLFERE X

ATFrIEMREEEM

TypeScriptHIEB AR RITELEERIFMEBTERAELTEERNIRE, S— M LBERFRIEMEN,
WEHMR"NEJFE "R, TypeScript RFXMAREITHNAERZIFREEN. BIXREXE,
N@ERM L2HEZ L ERXMEANEB R I —MH,

yAR

TypeScriptEMEERRZHERMNZE, MR x BEFXEF vy , 4 vy ZLEES x HEWH
EBtE, tbun:
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interface Named {

name: string;

}

let x: Named;
// y's inferred type is { name: string; location: string; }

1
2
3
4.
5
6
7. let y = { name: 'Alice', location: 'Seattle' };
8

X =Y

XEERE v REERELS x , HEFKE x PHENEN, BREHRE v PHIRIINNE
tH, EXNMIFR, y DABERBFE nane B string LEMR, y HEFH, BELRE
IEHA.

RERRSHEHERERAIRN :

1. function greet(n: Named) {

2. console.log('Hello, ' + n.name);

3. }

4. greet(y); // OK
EE, vy BONEIYMY location EfE, BXARSILHER, RBEBMER (XER Named )WY
MASE——KRERERE,

EANERIRERBITHITH, REB MR FRR.

LEARPI N RRIER

YR, ELLARRRZBINNG REBPIRHR R LR B ZIEMRY, [RIBMZ WA FIETFH R R REN,
TEIATABENERBBBATF, ENMRESHIIREBEARE:

1. let x = (a: number) => 0;

2. let y = (b: number, s: string) => 0;
3.

4 = x; // OK

S =vy,; // Error

BEE x =AKMES v , BEBENWSHIIR, x NI ISRLTETE v BEREINN
KUMSH, EFENRSVBNBRFHEEELME, RBENNRE, X8, x NI s
£ y PEREEIEINNAISE, FRARITFIRIE.

FANWERER, Bl vy BMWENFEINSK, BR x F8E, AUTAFRIE.
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KAUFRAM

RRIEERBRBR AT LR 2K S, BAF vy = x FHE, RESZBHFINISHE
JavaScript BEE2EE M, FI0, Array#forEach 2AEIAERBUEINSE: WATE, RIIFE
NE, REWL, EA—NREAE—ASHHOERSBEREAN:

let items = [1, 2, 3];

// Don't force these extra arguments

// Should be OK!

1
2
3
4. items.forEach((item, index, array) => console.log(item));
5
6
/. 1items.forEach((item) => console.log(item));

TEREBMALIEREESRE, SIERMUBREERBETEERL:

1. let x = () => ({name: 'Alice'});

2. let y = () => ({name: 'Alice', location: 'Seattle'});
3.

4. x =vy; // OK

5. y = x; // Error, because x() lacks a location property

KRR GEHIRREAIR BB LR IUE B ARR BUR E{E S B 7258,

RIS LN [ 10 52

SRR SHEER, RESRRNSREBMELS BIRRHE TR A ERERT, XER
IRER, ARERERIEEAT —MEEERMERERNERLY, ERIFAXMEANR BB REE
RATARBLBWIEEER, KL, IRMLPSREHR, FAHEBIMES JavaScript EME
DA, fun:

\

1. enum EventType { Mouse, Keyboard }
2.
3. interface Event { timestamp: number; }
4. 1dinterface MouseEvent extends Event { x: number; y: number }
5. interface KeyEvent extends Event { keyCode: number }
6.
/. function listenEvent(eventType: EventType, handler: (n: Event) => void) {
8. VA
9. }
10.
11. // Unsound, but useful and common
12. listenEvent(EventType.Mouse, (e: MouseEvent) => console.log(e.x + ',' + e.y));
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14. // Undesirable alternatives in presence of soundness
listenEvent (EventType.Mouse, (e: Event) => console.log((e as MouseEvent).x +

15, ", " + (e as MouseEvent).y));

listenEvent(EventType.Mouse, ((e: MouseEvent) => console.log(e.x + "," + e.y))
16. as (e: Event) => void);
17.

// Still disallowed (clear error). Type safety enforced for wholly incompatible
18. types

19. 1listenEvent(EventType.Mouse, (e: number) => console.log(e));
{RAJCA{ER strictFunctionTypes #miFIEI, {FTypeScript7EXMIER FIREE,

RS RRRSE

EEERBR R GR B MERIAHR, FIES RSV NSURFIERE), RER FHHIMIIESHARHIR, B
IRERBR RS HERLR RSB NASHBAZHIR,

H— PR ERRSHEN, SWIAMERNTESE,

W FRBAGRIFERAFIEZEN, ENSITRHNAERE, 28— KRIERAEHN, BANFX
SRRBCRIFHEETEE T —% undefinded ,

B—NMFmflF, BRBRBEZER— N EAR S A AN TEF RRIAZ I AR SEE LR R R
RARENSERIER:

function invokelLater(args: any[], callback: (...args: any[]) => void) {

/* ... Invoke callback with 'args' ... */

}

invokeLater([1, 2], (x, y) => console.log(x + ', ' +Yy));

1

2

3

4

5. // Unsound - invokeLater "might" provide any number of arguments
6

7

8. // Confusing (x and y are actually required) and undiscoverable
9

invokelLater([1, 2], (x?, y?) => console.log(x + ', ' +vy));

PRIFIE

WTFEEHNRLY, FRANESNEHRHBREE RN LR NARBER, WK T BIRELE]
CATE i B R R 2 RT VR A R 75 1B A,

P
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MERMERFRURE, FERFRESNBRAURE, TRAMBEREZEAZRRELN, L,

Iy

1. enum Status { Ready, Waiting };

2. enum Color { Red, Blue, Green };

3.

4. let status = Status.Ready;

5. status = Color.Green; // Error
§i§

EEWNRFEENEOEARS, BEE—SAE: EEFHSIMHIMNEOIZIHIEE, RPN EEED
WRE, RBLOIMMASKIER. FEMRFERRTELLRISERE A,

1. class Animal {
2. feet: number;
SE constructor(name: string, numFeet: number) { }
4. }
5P
6. class Size {
7. feet: number;
8. constructor (numFeet: number) { }
9. }
10.
11. let a: Animal;
12. let s: Size;
13.
14. a=s; // OK
15. s =a; // OK

KHFAB AL R FIRARIF AL

KW EMRNRRIFRRASHEMREE, SNEESLANFREN, NREMEEEE—IAEMN
, MLRKBMABSREB—NEMIIIAEMR. EEH, IFAWBERTESZFRIFMR
LHIRSREIRE, XATFFRMELRE, ERTEMELEEERMEINZE,

2=l

2

ERTypeScript REMMMER RS, KA

W

HRAEMEREM PR —SIRIERER, L,

1. interface Empty<T> {
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let x: Empty<number>;

2

3

4. let y: Empty<string>;

5

6. x =vy; // OK, because y matches structure of x

LERBBE, x M y BFREN, AAENEWERRESERFLIBHARE, BXNMFR
T—TF, BIN—P MG, MEEBERWNATITIFIT

interface NotEmpty<T> {
data: T;

}

let x: NotEmpty<number>;

let y: NotEmpty<string>;

N o o~ O0ON R

X =Yy, // Error, because x and y are not compatible

=

EXE, ZRRAEFERANMTFIERR —MZEEE,

WFRIEEZRRMNZASHN, [IEMBEZESHEM any bR, ARBEREZEHITIER,
G EEE—F,

tean,

let identity = function<T>(x: T): T {
/7.

let reverse = function<U>(y: U): U {
/] ...

© 0 N O o &~ WON B

identity = reverse; // OK, because (x: any) => any matches (y: any) => any

SEAES

FHER SRS

BrinmlE, BAMEART“REM", EEESHEERBENX, #HETypeScriptE, BFMEREM: F
EKEMEE, TINARSRET, BET BT FREFREMN, BN —LMN, %M any REK
18, BAK enum A NEFEZIEHIREIMRIE.
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RAUFAM

BEENAEMASERTENZFRING, XL, XAFFUHESHBERSHREGIR, BIE
£ implements #0 extends iBAItLAFISN,

EZER, BS@TypeScriptiESHE.
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\
7/

X
a

Z Hn o} Xt

X

BANKZSRERA (mixins) SEERNESHAEEN RERMIHERRZ R ERREA,

S

E/3
4
=]

Person #1 Serializable #0 Loggable ,

o

T XA (Intersection Types)

(1

JavaScriptBEXEXMBERNIZERSZ ! ) TERUWMAEIEEAN—NEEMLF(“target”:

BRBSANEBEH I —NEE, XEFATFILUEIBRIZS LR S INZ —E ko —FEEY,
TEEMBERMSM, I, Person & Serializable & Loggable [gJAY
MRV N ERNNRERNEE 7TIX=FEEN

“esb"):
1. function extend<First, Second>(first: First, second: Second): First & Second {
2 const result: Partial<First & Second> = {};
3 for (const prop in first) {
4 if (first.hasOwnProperty(prop)) {
5. (result as First)[prop] = first[prop];
6 }
7 }
8 for (const prop in second) {
9 if (second.hasOwnProperty(prop)) {
10. (result as Second)[prop] = second[prop];
11. 3}
12. 3
13. return result as First & Second;
14. 1}
15.
16. class Person {
17. constructor(public name: string) { }
18. }
19.
20. idinterface Loggable {
21. log(name: string): void;
22. }
23.
24 . class ConsolelLogger implements Loggable {
25. log(name) {
26. console.log( Hello, I'm ${name}. );
27. 3
28. }
29.
30. const jim = extend(new Person('Jim'), ConsolelLogger.prototype);
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BRI

31. jim.log(jim.name);

BX& 28! (Union Types)

BEXRBMERTNLBREXREK, BEREALARESAE. BRIESBIXMER, —MIBEFER
A number B% string EEISHE, FIUNTEAVERL:

1. /**
* 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

4. side.
S */
6. function padLeft(value: string, padding: any) {
7. if (typeof padding === "number") {
8. return Array(padding + 1).join(" ") + value;
9. 3
10. if (typeof padding === "string") {
11. return padding + value;
12. 3
13. throw new Error( Expected string or number, got '${padding}'.’);
14. }
15.
16. padLeft("Hello world", 4); // returns " Hello world"

padLeft FFE—NEIB, padding SEEVEEIETEMT any . EMEBRIATTAEAN—NEE
ARZ number AR string EEWSE, EETypeScriptiI R #iE,

1. 1let indentedString = padLeft("Hello world", true); // YmFEME@ET, =17 RES

EEEWHEANRIESE, BITESIEIMMEBBRAEERIERE, XAMEARIEES
B, ERREFETEEIRI,  padieft [RIGRAIFGZ —RAFRIMEARIAER, XHEH
FNEERERMEERENXTE, MRBITAREERELFENRRE, IMHANHNRANERT,

KRE any , BAIPTUMERA_BXEEE A padding HISE:

/**
2. * Takes a string and adds "padding" to the left.
S * 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
4. side.
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*/
function padLeft(value: string, padding: string | number) {
/] ..

© 00 N O O

10. let indentedString = padLeft("Hello world", true); // errors during compilation

BRERBRR—METUZR/LMER Z—, BIAEZL ( | ) 2REENEE, FABL number |
string | boolean F®/R—/MERJLAZ number , string , 3% boolean ,

MR—MERBKERE, BAREENELEXSEENRBEREEHABIMA,

1. interface Bird {

2. fly();

3. layEggs();

4. }

5P

6. interface Fish {

7. swim();

8. layEggs();

9. }
10.
11. function getSmallPet(): Fish | Bird {
12. /7.
13. }
14.

15. 1let pet = getSmallPet();

16. pet.layEggs(); // okay

17. pet.swim(); // errors

XENERE REERES, BERMRESMIMT. WR—MENEXER A | B , FMEEE_

EﬁzE_E"JzET‘:T@é.T A 1 B HHBHMA., EXMIFE, Bird BEBF— fly WA, FHi
REEBE—N Bird | Fish EEWTEEDTE fly Hiix, WMRTEEETRNE Fish B, B
AR pet.fly() FHEET,

KRFPDEERAX S (Type Guards and
Differentiating Types)

BALREES FHLETUARRALROER. ESRIVERILTRESN Fish WEAD?
JavaScript BEEARX D2/ FIgEEN A ERNEMRERFE. WMZRIRKEN, HREERLEE
SRR RIREHRL R,

ASCAYE R P4 - BookStack.CN 45 -171 -



let pet = getSmallPet();

/! G RRIRESIREE

if (pet.swim) {
pet.swim();

¥

else if (pet.fly) {
pet.fly();

© 0 N O O » W N B

ATIEXEIE I, BAIZERRENS:

let pet = getSmallPet();

if ((pet as Fish).swim) {
(pet as Fish).swim();

} else if ((pet as Bird).fly) {
(pet as Bird).fly();

~N oo o~ 0ON B

AFPBEXEESTT

XEAERRIBNAESAS XEARENES., BERIN—BRETERE, Mgtz Mn<E
EBEHAIE pet RIEBUAVIERLF T,

TypeScriptEay KEFH HHHLEMA THME, RETIMRB—LEREN, EMNSESITHRHES
B REE MR ERMEE,

(ERREFIE

BEX—NEETFTD, HMNIRABERHE X —PRE, EFRROER—1_EEIEE .

1. function isFish(pet: Fish | Bird): pet is Fish {

return (pet as Fish).swim !== undefined;

EXMIFE, pet is Fish FIREHKAEIE, BiAKR parameterName is Type X7
I, parameterName WIEXRBEFIHRIRBZBEN—INSHE,

BAER-EEEIFA isFish B, TypeScriptxBEEBE4ANBIEMAKEIRE, JARXNRES
TENRIRRBEEREN.
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o}
3]
ok
fr

1. /7 'swim' 1 'fly' AAHEKEERAT
2.

3. if (isFish(pet)) {

4, pet.swim();

5. }

6. else {

7. pet.fly();

8. }

EBTypeScript MRENEZE if HXE pet  Fish HEH,;, EREBERE else NXE, —

E_AZ_ Fish B, —FR Bird KA,
B in BER
in BERAIUAERERMIELTRIANRER,

MF nin x T|AR, EF n EFNEFHERFATEFEEXREE x BPIEKEEE,
4 true PERVERBMERHE—NELERSMNIIEMNE n , false AXXHIERMELABE—1Ne]
EHPSAEFERKE n .

1. function move(pet: Fish | Bird) {
2 if ("swim" in pet) {

3. return pet.swim();

4, 3

5 return pet.fly();

6. }

A P4 I—‘ﬂ
typeof ?&ﬂﬂ'ﬂ

MEBNEE S REBEAERAREEEEE padieft X3, FHATFTUME TEXHER AEEMER

—

5:

1. function isNumber(x: any): X is number {

2. return typeof x === "number";

3. }

4.

5. function isString(x: any): x is string {

6. return typeof x === "string";

7. }

8.

9. function padLeft(value: string, padding: string | number) {
10. if (isNumber(padding)) {
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11. return Array(padding + 1).join(" ") + value;

12. 3

13. if (isString(padding)) {

14, return padding + value;

15. 3

16. throw new Error( Expected string or number, got '${padding}'.’);
17. }

A, DAEBEX —NMRICRFIMTELEREBREFERER, IXNBET. FESHER, UEHINTY
& typeof x === "number" IR —NEEL, EATypeScripte] MG EIRBIIH—NERTFTH,
MRRFATIUEEERBERERET,

1. function padLeft(value: string, padding: string | number) {

2. if (typeof padding === "number") {

SE return Array(padding + 1).join(" ") + value;

4, 3

SE if (typeof padding === "string") {

6. return padding + value;

7. 3

8. throw new Error( Expected string or number, got '${padding}'.);

9. 1}
XL typeof AT HBEMMAXNEEHKIRF]: typeof v === "typename" F typeof v !==
"typename" , "typename" WA
& "number" , "string" , "boolean" &% "symbol" , {BRTypeScriptHALFELIRS

HEFMH&HELER, BEFRERBLERANIRFAHEETT,

Ay 4 I—\-I
instanceof ;"_Eﬂﬂ'ﬂ

MRRERFIET typeof EBISFDHHEINIJavaScriptERY instanceof IRIERFEEAVIE, {R7]
BEEEBE TXTEHNIRNE,

_ instanceof ZREIFT TEIMERFCRMECEIM—MARN, LW, HMNELE—TZRIFFH
L e

interface Padder {

getPaddingString(): string

class SpaceRepeatingPadder implements Padder {

constructor(private numSpaces: number) { }

~N OO o B~ ON B

getPaddingString() {
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return Array(this.numSpaces + 1).join(" ");

3
10. }
11.
12. class StringPadder implements Padder {
13. constructor(private value: string) { }
14. getPaddingString() {
15. return this.value;
16. 3
17. }
18.
19. function getRandomPadder () {
26 return Math.random() < 0.5 ?
21. new SpaceRepeatingPadder(4)
22. new StringPadder(" ");
23. }
24,

25. // ZAKSpaceRepeatingPadder | StringPadder
26. let padder: Padder = getRandomPadder();

27 .

28. 1if (padder instanceof SpaceRepeatingPadder) {
29. padder; // ZEHU4R{k A 'SpaceRepeatingPadder’
30. }

31. if (padder instanceof StringPadder) {

32. padder; // ZERYR{kA'StringPadder'’

33. }

instanceof HYHEMEBRZ—IMMISEEL, TypeScriptiG4a{ti:

1. UEMIEREIAY prototype BHAIER, MNRERIEELRSK any BIIE
2. MEXBFMREIMEEIES

PALENG .

B BAJg nunn HYZEEY

TypeScript EEMMIFTARAIER!, null # undefined , ENINFIESE

fE null # undefined . FHATEEMZEL-—TFEELZKMIBEEIHA, HIABALT, LBEERA
A null 5 undefined ®JUAM{ELA{E(RIZEEL, null 5 undefined RFIEEEEBN—IE
ME, XBERE, FEALEATRHRENRELHERE, REEMEZMELXMBEABRIT,

null BY%BAZE, Tony Hoare, MEAMEZHEENHEIR,
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g

FH

(et

J

--strictNullChecks #RICRJUARRRLLEEIR: SIRFRE— 1 TLER, EABtE

&

=

o O b~ W N B

null 8% undefined , {REJCAERABRSEAPHBIIBESEN]:

let s = "foo";
s = null; // %, 'null'ABEM(EZ 'string’
let sn: string | null = "bar",

sn = null; // ®JBA

sn = undefined; // error, 'undefined' A NEEM{{EZ 'string | null'

EE, ZiBJavaScriptAUiEX, TypeScript&IE null F1 undefined XHIXSTH,

null , string | undefined #0 string | undefined | null FEARERIER,
ESBFPIEE M
7T --strictNullChecks , P[ESHESHBmNMINLE | undefined
1. function f(x: number, y?: number) {
2. return x + (y || 0);
3. }
4. f(1, 2);
5. f(1);
6. f(1, undefined);
7. f(1, null); // error, 'null' is not assignable to 'number | undefined'

EEM B RFMIE:

[
(o}

© 0 N OO O & WODN B

class C {
a: number;

b?: number;

}

let ¢ = new C();

c.a = 12;

c.a = undefined; // error, 'undefined' is not assignable to 'number'
c.b = 13;

c.b = undefined; // ok

c.b = null; // error, 'null' is not assignable to 'number | undefined'

KBS TIFRBIMS

BFaICAA null RYRBIZENERSREIM, MAMRFEERRETIERER null
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[ERSES

g

L

J

= =3

X 57 JavaScript EEHRIE—:

1
2
3.
4,
S
6
7
8

function f(sn: string | null): string {
if (sn == null) {

return "default";

3
else {

return sn;
3

}

XBERIAEMERT null , (Re]MERERCER:

1.

function f(sn: string | null): string {

return sn || "default";

MNRmIFZEABEBEEFR null Z% undefined , {REJUFEREBEMSFoIER. BE2ARMN | 5

IR u
%%

1.
2.

&
4
5
6.
-
8
9

10.
11.
12.
L8,
14.
15.

identifier! M identifier BYEBIEBXFRT null F undefined

function broken(name: string | null): string {

function postfix(epithet: string) {

return name.charAt(0) + '. the ' + epithet; // error, 'name' is possibly
null
}
name = name || "Bob";

return postfix('"great");

}

function fixed(name: string | null): string {
function postfix(epithet: string) {
return name!.charAt(0@) + '. the ' + epithet; // ok
3
name = name || "Bob";

return postfix("great");

}

ABIERTERERNY, BARERFILEZFRIRERDN null  (FRIERMENERMRHREAN ).
ERELERIFMENRERBRIER, LTERMMERERBMAIMNZRBIIREIE, WMRILENE
CREMEWIRA, ML EEEAR name HIZEEL,
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EHHNBRE—NREENMHRT,

KAF|2BRNMEORESR, ERTMERTRIE, BREEE
TR R EEEFRREFELE,
1. type Name = string;
2. type NameResolver = () => string;
3. type NameOrResolver = Name | NameResolver;
4. function getName(n: NameOrResolver): Name {
S if (typeof n === 'string') {
6. return n;
7. 3
8. else {
9. return n();
10. 3
11. 3}

BB RSIE— %A

ERIET —M_BF_R5IAHA
A, REFJUMANHEI—MREIVER,

ZKHY

K=o

BRI ERERRES
EEO—#, REFIRtTNRZE - RAFICARNEESKF BERIBEBIEMNEA:
1.

S
<

34t /A
type Container<T>

{ value: T };
AL AMER LR R ZRERMESIAEC:

type Tree<T> = {

value: T;
left:

1.
2.
8. Tree<T>;

4.

5.

right: Tree<T>;
}

ESRXER—EFEA, HITFIUEIZE —E+onHE I Ra0EE,
type LinkedList<T> = T & { next: LinkedList<T> };
name: string;
}

1.
2.
3. interface Person {
4.
5.
6.
7.

var people:

LinkedList<Person>;
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var s = people.name;
var s = people.next.name;
10. var s = people.next.next.name;
11. var s = people.next.next.next.name;

gAT, REFIRZAREEHIMERBRE MBI,

1. type Yikes = Array<Yikes>; // error

O vs. FBEIFIZ
IS, LBRIBTMRIEO—RE; AT, 18— LmMEE,

, BOBIET —IMIMRF, aJUEEEEMitSER, REFBHACIEHFIF-LL, BiRE
E?ii?ﬁ/‘ﬁﬁﬁnﬂ% AETEMRAKBEE, ERIFSEPIERIFEEAE interfaced Lk, BREIRE
B2 Interface , {BE{EE aliased LA, ERMIAEWNSFEELE,

type Alias = { num: number }
interface Interface {
num: number;

}

declare function aliased(arg: Alias): Alias;

o O~ WN B

declare function interfaced(arg: Interface): Interface;

EIBRR AR TypeScript B, EEFIBREEMMAFSLI (CIMEARELAFSIMEERLRE ), K
TypeScript 2.7F%, LEIFIBZeTLARAARFEMFTIIR LR, HIg0: type cat = Animal & {

purrs: true } ,

E R FRR RN ZS T B2, BN T ENREIHAN, MM ZREFERZEONE LA
%O

SI_

— R, MRGEEHETEOREE - N REFBFEEARSEISNITHRERE, INBEERERE
ichlIE=N

R FHE=ERE

FHRFHELEARFFEEFTRVOIANEEE EXMNAR, FHEFHELAIUSKSE
B, RASFDMERFRREFWES, BEILESERAILRME, Rl AKIMEMUKRELN TS,

1. type Easing = "ease-in" | "ease-out" | "ease-in-out";
2. class UIElement {
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o}
3]
ohE
fr

S animate(dx: number, dy: number, easing: Easing) {
4. if (easing === "ease-in") {
5. /]
6. 3}
7. else if (easing === "ease-out") {
8. 3}
9. else if (easing === "ease-in-out") {
10. 3}
11. else {
12. // error! should not pass null or undefined.
13. 3}
14. 3
15. }
16.

17. 1let button = new UIElement();
18. button.animate(0, 0, "ease-in");

19. button.animate(0, 0, "uneasy"); // error: "uneasy" is not allowed here

MRAEN=MAFNFFRERE—RENSHEE, FAREENSFERR

Argument of type '"uneasy"' is not assignable to parameter of type '"ease-in"
1. "ease-out" | "ease-in-out"'

FHRFEERAEIURATXSRER:

function createElement(tagName: "img"): HTMLImageElement;
function createElement(tagName: "input"): HTMLInputElement;
// ... more overloads ...

function createElement(tagName: string): Element {

// ... code goes here ...

oo o B~ WON B

- =3
NFEFEH=ERH
TypeScriptt EEHFFHE=LT,

1. function rollDice(): 1 | 2 | 3 | 4 | 5 | 6 {
/7] ...

BONRLERXFER, BE(TTAAESE/EREbughIaf & :
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1. function foo(x: number) {

2 if (x '==1 || x !== 2) {

3 70 0000 e

4. // Operator '!==' cannot be applied to types 'l' and '2'.
5 }

6. }

BMENER, 5 x 5 2 #ITHEREEHME, ERNELTN 1, IMEKRE LEMIEREERIEE
E"JO

M EEpY 5128 AL

MBANENE—TERIN, S8 MMNENGBERFEHEY RN ENERRARERREN

o

ERATR R BHIZEEL BRI, 2 Slzs?awzéﬁiﬁ BNRF/FHRFTHERE, REAZHBAFS
EinERBOIRE " FEERE",

B]¥HABXE (Discriminated Unions)

{REJASFEGIEER, BXERR, LAFDIEEF|ZREIZB—NIUM_JHHIRKS _NESTENX, it
o _ ﬁ"ﬁ*"ﬁ%“ o REBUREE , RS ERBNFEEZEEREREL., —LiESBtRMiR
HHAEXS; MTypeScriptMEFEBMIavaScriptiE, EEBINEE=:

1. BEREENRFIEEEM-TIHREE.
— M EAFREE T ALRBNEKRS-KS

bt ERYERISET,

1. interface Square {

2. kind: "square";

3. size: number;

4. 1}

5. interface Rectangle {

6. kind: "rectangle";

7. width: number;

8. height: number;

9. 1}
10. idinterface Circle {
11. kind: "circle";
12. radius: number;
13. }

ASCRYE R P4 - BookStack.CN 45 -181 -



BRI
BABIFHETHERSHEOD, S8MEOESE kind BHEEEAENFHRFEERL,
kind REMMM_FIPNRIFIE_S_FE_, HEMNBMUBETFSMEOD, =, BoldA
ERRBHRARN, TEHINEENKSE—i:

g

1. type Shape = Square | Rectangle | Circle;

MERAMEARTHHRKS

1. function area(s: Shape) {
2 switch (s.kind) {
3 case '"square": return s.size * s.size;
4, case '"rectangle": return s.height * s.width;
5 case "circle": return Math.PI * s.radius ** 2;
6 }
7.}
TEMENE

LS EREMERPHAB ST, FA1B1LmiZeETUEAIFA], thal, SNERFA LA
T Triangle % shape , BHAIEREEEEF area

1. type Shape = Square | Rectangle | Circle | Triangle;

2. function area(s: Shape) {

3 switch (s.kind) {

4 case '"square": return s.size * s.size;

5. case '"rectangle": return s.height * s.width;

6 case "circle": return Math.PI * s.radius ** 2;

7 }

8 // should error here - we didn't handle case "triangle"
9. }

BRMANFTLASII, BEERBHA --strictNullchecks FHIEE —MRENMEZEL:

1. function area(s: Shape): number { // error: returns number | undefined
2 switch (s.kind) {

3 case "square": return s.size * s.size;

4, case '"rectangle": return s.height * s.width;

5 case "circle": return Math.PI * s.radius ** 2;

6 }

7.}
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0

B

EJX switch REEESEER, FATypeScriptiA AXMNELEMESRIRE] undefined , Ul
RIREBRAMIEE TIREMESREL S number , BAMRSEEI—MHEIR, EREMF LIREERZEE

73 number | undefined , ZAT, XA EFELMIW Z&HE --strictNullChecks XfIHCRESZ
BT,

BMTTAER never KB, FIFFBATRHEITEEMRE:

1. function assertNever(x: never): never {
2. throw new Error("Unexpected object: " + Xx);
3. }
4., function area(s: Shape) {
SF switch (s.kind) {
6. case '"square": return s.size * s.size;
7. case '"rectangle": return s.height * s.width;
8. case "circle": return Math.PI * s.radius ** 2;
default: return assertNever(s); // error here if there are missing
9. cases
10. 3
11. 3}

XE, assertNever #E s BN never LB _BIAREMBAIGEEARR TIOER, WNMRR
SiE T ¥ Ncase, 4 s BEENMEXHWERAHBMHRESEI—MER, XIMARBEREX—
YN, BEREMRTICE NcasefIBHEHENMEE,

g%ﬁﬂl‘] this ;l_%ﬂ

ZBR this RERTHMERENEZEEZOMN_FEE , XWWHM_F_-boundedZ3M, ERE
REZHURIERZOBOMEK, tLil, FEHERINGFE, A8 MEFZEEIRE this £EL:

\)

1. class BasicCalculator {
2. public constructor(protected value: number = Q) { }
8- public currentValue(): number {
4, return this.value;
5. 3
6. public add(operand: number): this {
7 this.value += operand;
8. return this;
9. 3
10. public multiply(operand: number): this {
11. this.value *= operand;
12. return this;
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13. 3

14. // ... other operations go here ...
15. }

16.

17. let v = new BasicCalculator(2)

18. .multiply(5)

19. .add(1)

20, .currentValue();

BTXNEERT this KB, {RRIBAYRE, WX UERERZRINGE, FNEZMEMEI

a1y

SZo
1. class ScientificCalculator extends BasicCalculator {
2. public constructor(value = 0) {
SE super(value);
4, 3
SF public sin() {
6. this.value = Math.sin(this.value);
7. return this;
8. 3
9. // ... other operations go here ...
10. }
11.
12. 1let v = new ScientificCalculator(2)
13. .multiply(5)
14, .sin()
15. .add(1)
16. .currentValue();

MRS HE this A, ScientificCalculator FAANBENZTEZEIR BasicCalculator HIEEHE(R
HEOMERM, multiply 4§43R[E BasicCalculator , BEF®E sin AiE. HAm, &
B this ZE8Y, multiply &=IRME this , FEXEFE ScientificCalculator ,

Z5|Z A (Index types)

(EAZRGIKE, RIFB[AEBEEER TNSEMERWNAE, FM, — P ERFJavaScriptiRIE
M RAPEREMERFE,

1. function pluck(o, propertyNames) {

return propertyNames.map(n => o[n]);
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BRI

TEIRMFEETypeScript BEERLLRE, @BIRS|IKBERFERS|LI0IRIER

g

function pluck<T, K extends keyof T>(o: T, propertyNames: K[]): T[K][] {

return propertyNames.map(n => o[n]);

}

1

2

3

4

5. interface Car {
6 manufacturer: string;
7 model: string;

8 year: number;

9

}
10. let taxi: Car = {

11. manufacturer: 'Toyota',
12. model: 'Camry',

13. year: 2014

14. 3;

15.

16. // Manufacturer and model are both of type string,

17. // so we can pluck them both into a typed string array

18. 1let makeAndModel: string[] = pluck(taxi, ['manufacturer', 'model']);
19.

20. // If we try to pluck model and year, we get an

21. // array of a union type: (string | number)[]

22. 1let modelYear = pluck(taxi, ['model',6 'year'])

YRiZEEZSIEE manufacturer F1 model RHEMRZ car EBI—NEM., EROLESIATILAHEY
LRRER, BER keyof T , RG[EBEIEEIRER, WTHEMEE T , keyof T HILER
BT EEMMAHEMBNERES, fu0:

1. 1let carProps: keyof Car; // the union of ('manufacturer' | 'model' | 'year')

keyof Car mTZEPJBAS 'manufacturer' | 'model' | 'yvear' HMEE®RH., AEHNRURR
HAINTEENEME car , fBl30 ownersAddress: string , B84 keyof car £BIHE
J3 'manufacturer' | 'model' | 'year' | 'ownersAddress' . {REJCATE{R pluck BRFLXZE
FFIXEFEA keyof , AAEERZAIRFANERTEHMNEMLR, ERIFRINEMFRESEAN
TIEFARIBMRL pluck

1. // error, 'unknown' is not in 'manufacturer' | 'model' | 'year'

2. pluck(taxi, ['year', 'unknown']);

“ARENRE TIK] , BEVNEEREN. EXE, REEFEERRTRANEZL XERK
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0

AR
£ person['name'] BBZEE person['name'] — EFANHIFEMA string ZEH, A

MM, MERERSILBERT—, FeJUELSEN LETXEMFER 1K) , XIEREREKFIE, RRE
HREBITE K extends keyof T FARILATY, FHIUNTRME getProperty BREHVHIF:

1. function getProperty<T, K extends keyof T>(o: T, propertyName: K): T[K] {
return o[propertyName]; // o[propertyName] is of type T[K]

Bl

getProperty EBHY o: T F1 propertyName: K , EIKE o[propertyName]: T[K] . 1]
B T[K] HIER, RmIF[SLOMCEIIESIER, FELE getProperty RNREMERBEMEEREEMN
Bz,

let name: string getProperty(taxi, 'manufacturer');

let year: number getProperty(taxi, 'year');

// error, 'unknown' is not in 'manufacturer' | 'model' | 'year'

o A~ W N P

let unknown = getProperty(taxi, 'unknown');

R RBNFHBRRSIER

keyof # T[K] SFHF&HRSIERHEITRE. RIZRNSHEEYMN

73 number BY string ., WRME-—NHFEFHRRIIEBMELE, ML keyof T &
& string | number , (FIEREB string , EREIavaScriptE, {ReJUFERFR
B object['42' BN #F object[42] TEIRIBEINEREM), FE Tlstring] HR3IERM
el
1. interface Dictionary<T> {
2. [key: string]: T;
3. }
4. let keys: keyof Dictionary<number>; // string | number
5. let value: Dictionary<number>['foo']; // number

MR—DERBEFERFERSIER, B4 keyof T J9 number

interface Dictionary<T> {
[key: number]: T;
}

let keys: keyof Dictionary<number>; // number

A w0 N R

let value: Dictionary<number>['foo']; // Error, Property 'foo' does not exist
on type 'Dictionary<number>".

let value: Dictionary<number>[42]; // number
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PREFSEHY

— P EILNESRE N EMPERE SN EIEEE JrliEr:

1. interface PersonPartial {
2 name?: string;

SE age?: number;

4. }

RERANNEE N RIZRAE:

1. 1interface PersonReadonly {
2 readonly name: string;
SE readonly age: number;
4. }

XfEJavaScript BEEE I, TypeScriptiZ2t T MIALEIFREIEMELRMN—FH X — BRETEER,
ERRETERIE, AR UMEENERAEZERALBESNEYE, H, FeIUSENEMRN
B readonly HEEISKE[ER), THRE —LHlF:

1. type Readonly<T> = {

2 readonly [P in keyof T]: T[P];
3. 1}

4. type Partial<T> = {

5 [P in keyof T]?: T[P];

6. %

BN EXAFER:

1. type PersonPartial = Partial<Person>;

2. type ReadonlyPerson = Readonly<Person>;

D

&2 TR MEEMAREEMIEM R, BERMAGR, WATERARREE:

/7 EREER

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

} & { newMember: boolean }

/! REXHHER

a b~ W N B

ASCAYE R P4 - BookStack.CN 45 -187 -



o}

ZES]

6. // ZX&REE!
7 type PartialWithNewMember<T> = {
20 [P in keyof T]?: T[P];
9 newMember: boolean;
10. }

TEHREERERIIIRETEEFICHIARM RS :

1. type Keys = 'optionl' | 'option2';
2. type Flags = { [K in Keys]: boolean };

EMNEEERIIEBIEERE, RIEAT for .. in ., BE=1ES:

KETE K , ESRRHERSIENLE,
FHHEFHERSH Keys , ERESTEEANNBERRIES,
3. BMREREE,

ENERMGTFE, Keys 2REHEIBHEMRIIRHBBMERIKITRZ boolean , HEULIXBRETE
VSR T :

1. type Flags = {

2 optionl: boolean;
3. option2: boolean;
4. }

EEIENNAE, AJEEAET LEM Readonly BY Partial , EfISET-LEHFEMREE, B
REB-ENANEIRTFE, XMRE keyof FMEIARILBEEZMHIESE:

1. type NullablePerson = { [P in keyof Person]: Person[P] | null }
2. type PartialPerson = { [P in keyof Person]?: Person[P] }

(BEERANHG R UE —EiBERRAE,

1. type Nullable<T> = { [P in keyof T]: T[P] | null }
2. type Partial<T> = { [P in keyof T]?: T[P] }

EIXLEPFE, BHUHIIRE keyof T HEARELAERE T1(P] MBAK, XZRERABEAMIERLN—
YFiERR, ERXLEMEESH, MERERT 1 MWEMMIEHEN. wmIFSMEERINEM
MBI A I T EFENBMHIEINRT. FI190, Rig Person.name FXRixzAY, BB

4. Partial<Person>.name 142 RiEAE RR]ER,

_FE’_‘EE%_/l\ﬁIJ?! T[P] %&@%E Proxy<tT> ;'ég
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1. type Proxy<T> = {
2. get(): T;
SF set(value: T): void;
4. }
5. type Proxify<T> = {
6. [P in keyof T]: Proxy<T[P]>;
7. }
8. function proxify<T>(o: T): Proxify<T> {
9. // ... wrap proxies ...
10. 3}
11. 1let proxyProps = proxify(props);

EE Readonly<T> Fl Partial<T> FRA/N, EUENS pick # Record —EWEZHT
TypeScriptAItREER

1. type Pick<T, K extends keyof T> = {

2. [P in K]: T[P];

3. }

4. type Record<K extends keyof any, T> = {

5. [P in K]: T;

6. }

Readonly , Partial #F pPick ZEREZSHI, B Record T~E. [EHN Record HAFEMWMA

KEREIEMY, FINERBTEZ:
1. type ThreeStringProps = Record<'propl' | 'prop2' | 'prop3',6 string>
FERSEREAFT L RIBFEN, FILEIRaNeELEIBHHENTT.,

FH R B SE B 31T HERR

HERTRTMABE— A ERNEY, BAETRESNARE, HTIOEEES:

o

function unproxify<T>(t: Proxify<T>): T {
let result = {} as T;
for (const k in t) {
result[k] = t[k].get();
}

return result;

~N O o B~ 0ON B
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9. let originalProps = unproxify(proxyProps);

EFEXNREHTRAEATRSNIRETEER, MRMEERBMARRESH, BLFERFREERL— 1A
RIS,

BRUELR

TypeScript 2.85|AT_BHFMELE , EEBRRIFFHERE, BFRENZBEIU—IFEERE
VTR ER RN, AMERMER LR —:

1. T extends U ? X : Y
FEMEESER, & T EBEESLS u , BAXER x , WA v ,
BERHRIEE T extends U2 X Y E _BMT_A x , HE BB v , BRE _ER_fE
1, BRETEERB—IUSIEBTE, & T =% U BESXISH, BLEREHEN
A x B vy SR, BIRTEEZRAREEEBHEERKHE 1 S2TURES v .

NEZE LR wT BAE 3T BN RRAT AV F
declare function f<T extends boolean>(x: T): T extends true ? string : number;

// Type is 'string | number
let x = f(Math.random() < 0.5)

A WO N R

AM—=NIFER TypeName EEFIR, SERATHRE T BFRMHER:

1. type TypeName<T> =

2. T extends string ? "string"

S T extends number ? "number"

4, T extends boolean ? "boolean"

5. T extends undefined ? "undefined"

6. T extends Function ? "function"

7. "object";

8.

9. type TO = TypeName<string>; // "string"
10. type T1 = TypeName<"a">; // "string"
11. type T2 = TypeName<true>; // "boolean"
12. type T3 = TypeName<() => void>; // "function"
13. type T4 = TypeName<string[]>; // "object"
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BRI

THE—NBEFRFRERHEIREREA T

g

1. interface Foo {
2 propA: boolean;
3 propB: boolean;
4. }
5.
6. declare function f<T>(x: T): T extends Foo ? string : number;
7
8. function foo<U>(x: U) {
9 // Has type 'U extends Foo ? string : number'
10. let a = f(x);
11.
12. // This assignment is allowed though!
13. let b: string | number = a;
14. }

X8, o TESHAMENBRMRE, IBAFEBRABEHEA foo , ESAHETREE
# U, TypeScript@EMITERFRAEE, RECREITNERE -T2,

5ittRER, FHATFTUEBERELREMELEETERE, REERHLENENDE ] UREL B ink
B, .lﬂ:f?‘zﬂ]ﬂ"ﬂﬁ”?@ FATTAYE U extends Foo ? string : number WH{E%R string |
number , EAREXNERULEURRERREMT4, BERER string 3% number

DB FRAFRE

MREFHRBBESNENLEZ naked type parameter , BAEWMWHADHRAERHEHE
B, oA BRELBELACHNSEMND &MEKEEE, F, KFIL T extends U ? X :
Y , T BIEER A | B | C , WM (A extends U2 X : Y) | (B extends U ? X :
Y) | (C extends U ? X : Y) ,

5+
1. type T10 = TypeName<string | (() => void)>; // "string" | "function"
type T12 = TypeName<string | string[] | undefined>; // "string" | "object" |
2. "undefined"

3. type T11 = TypeName<string[] | number[]>; // "object"

£ T extends U ? X : Y BISEBMELE, X T BISIBWEET OEXSEEN—ES (LW, T @
R—B 8D, EREFHEEIMIBRGEEZE) . IS, & x A% 17 B5IRE—HIMEYsE
ﬂ%%&lé’ﬂi u (B, T WEME x REIRELZS u ).
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type BoxedValue<T>

{ value: T };
type Boxed<T>

1. =
2. type BoxedArray<T> = { array: T[] };
3.
4,
5.
6.

T extends any[] ? BoxedArray<T[number |>
type T20 = Boxed<string>;

type T21 = Boxed<number[]>;
type T22
7.

BoxedValue<T>;
// BoxedValue<string>;
// BoxedArray<number>;
= Boxed<string | number[]>; // BoxedValue<string> |
BoxedArray<number>;
EBTE Boxed<T> BY true XE, T BBNEUIMINR any[] , EEER
F Tlnumber] ¥BATERED, ENEEE—TEFRGEINZMFE SRS LN,
BRELANSHIIREMERI A E AR TR _BKSEE
type Diff<T, U> = T extends U ? never : T; // Remove types from T that are
1. assignable to U
type Filter<T, U> = T extends U ? T : never; // Remove types from T that are
2. not assignable to U
3.
4, type T30 = Diff<"a" | "b" | "c" | "d", "a" | "c" | "f">; // "b" | "d"
5. type T31 = Filter<"a" | "b" | "c" | "d", "a" | "c" | "f">;, // "a" | "c"
6. type T32 = Diff<string | number | (() => void), Function>; // string | number
7. type T33 = Filter<string | number | (() => void), Function>; // () => void
8.
type NonNullable<T> = Diff<T, null | undefined>; // Remove null and undefined
9. from T
10.
11. type T34 = NonNullable<string | number | undefined>; // string | number
type T35 = NonNullable<string | string[] | null | undefined>; // string |
12. string][]
13.
14, function f1<T>(x: T, y: NonNullable<T>) {
15. x =vy,; // 0k
16. y = X; // Error
17. 1}
18.
19. function f2<T extends string | undefined>(x: T, y: NonNullable<T>) {
20. x =vy,; // 0k
21. y = x; // Error
22. let s1: string = x; // Error
23. let s2: string = y;

:// 0k
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BRU RIS ERESRIGHIER:
type FunctionPropertyNames<T> = { [K in keyof T]: T[K] extends Function ? K :
never }[keyof T];

type FunctionProperties<T> = Pick<T, FunctionPropertyNames<T>>;

type NonFunctionPropertyNames<T> = { [K in keyof T]: T[K] extends Function ?

4. never : K }[keyof T];
5. type NonFunctionProperties<T> = Pick<T, NonFunctionPropertyNames<T>>;
6.
/. interface Part {
8. id: number;
9. name: string;
10. subparts: Part[];
11. updatePart(newName: string): void;
12. }
13.

14. type T40
15. type T41
16. type T42

type T43 NonFunctionProperties<Part>; // { id: number, name: string,
17. subparts: Part[] }

FunctionPropertyNames<Part>; // "updatePart"

NonFunctionPropertyNames<Part>; // "id" | "name" | "subparts"

FunctionProperties<Part>; // { updatePart(newName: string): void }

SBRERBMRNERMBAM, BFRFEEARITEFHM5IAEC, LI TENER,

¥

1. type ElementType<T> = T extends any[] ? ElementType<T[number]> : T; // Error

B R B Ry SE BUHERT

METEBFRHEEN extends FiBAP, AIFHIM infer FHH, ERSIA—NFHERAERT
2, XMHHMEATETTUEESREENtruenXFHSIH, ARIFHMSNEEBTE
) infer .

ian, TEAESIENERLRFNREYERE:
1. type ReturnType<T> = T extends (...args: any[]) => infer R ? R : any;
BFRELBAUBRERMN —RINNLERI, RIAFHITRIE:
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BT

type Unpacked<T> =
T extends (infer U)[] ? U :
T extends (...args: any[]) => infer U ? U :
T extends Promise<infer U> ? U :
T;

type TO = Unpacked<string>; // string
type T1 = Unpacked<string[]>; // string

© 0 N O O b~ W N B

type T2 = Unpacked<() => string>; // string
10. type T3 = Unpacked<Promise<string>>; // string
11. type T4 = Unpacked<Promise<string>[]>; // Promise<string>

12. type T5 = Unpacked<Unpacked<Promise<string>[]>>; // string

TEHGFERTEDEME L, B PMRETEMNS MRERE WM ISR

1. type Foo<T> = T extends { a: infer U, b: infer U } ? U : never;
2. type T10
3. type T11

Foo<{ a: string, b: string }>; // string

Foo<{ a: string, b: number }>; // string | number

MBEit, FREMEL, B—PMREETEMNS MRIEREZWHERM NI NER:

type Bar<T> = T extends { a: (x: infer U) => void, b: (x: infer U) => void } ?
1. U : never;

type T20 = Bar<{ a: (x: string) => void, b: (x: string) => void }>; // string

type T21 = Bar<{ a: (x: string) => void, b: (x: number) => void }>; // string
3. & number

HHEMERZ MERAER (FIINRHREHELE ) RN, A RE NWER (KEBRREHNESRE
BRNER ) HITHER., TERESHRENINRRENER,

declare function foo(x: string): number;
declare function foo(x: number): string;

declare function foo(x: string | number): string | number;

A WO N B

type T30 = ReturnType<typeof foo>; // string | number

THERIERLESRNARFIETPRMER infer FHHR:

1. type ReturnType<T extends (...args: any[]) => infer R> = R; // %, AXF

BE, PICAMFAREHFINR, EOREMERBEETE, ARFFREBR:
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1.

2.

type AnyFunction = (...args: any[]) => any;
type ReturnType<T extends AnyFunction> =

? R : any,;

TIE I B AR

TypeScript 2.87F 1lib.d.ts BIEINT —LEIE XHIBFEMEHER:

— M T FRERETCATRESS U BOSEEL,
— REX T HEJBAMR(ELSS U AYSEEL,

Exclude<T, U>

Extract<T, U>

undefined>;

T extends (...args: any[]) => infer R

llbll | lldll
llall | IICII
// string |
// () => void

// string | number

/7 ()

// number[]

e NonNullable<T> — M T AZIER null #1 undefined ,
e ReturnType<T> -— FRENR BOR E{EZEEY,
o InstanceType<T> — FRENMISRRZNSERURYSLAIZLEL,
Example
type TOO® = Exclude<"a" | "b" | "c¢" | "d", "a" | "c" | "f">; //
type TO1 = Extract<"a" | "b" | "c¢" | "d", "a" | "c" | "f">; //
type T02 = Exclude<string | number | (() => void), Function>;
4. number
5. type TO3 = Extract<string | number | (() => void), Function>;
6.
7. type T04 = NonNullable<string | number | undefined>;
type TO5 = NonNullable<(() => string) | string[] | null |
=> string) | string[]
10. function fi(s: string) {
11. return { a: 1, b: s };
12. }
13.
14, class C {
15. X = 0;
16. y = 0;
17. 1}
18.
19. type T10 = ReturnType<() => string>; // string
20. type T11l = ReturnType<(s: string) => void>; // void
21. type T12 = ReturnType<(<T>() => T)>; // {}
22. type T13 = ReturnType<(<T extends U, U extends number[]>() => T)>;
23. type T14 = ReturnType<typeof f1>; // { a: number, b: string }
24.. type T15 = ReturnType<any>; // any
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25. type T16
26. type T17
27. type T18

29. type T20
30. type T21
31. type T22
32. type T23
33. type T24

7F=: Exclude

ReturnType<never>; // never
ReturnType<string>; // Error

ReturnType<Function>; // Error

InstanceType<typeof C>; // C
InstanceType<any>; // any
InstanceType<never>; // never
InstanceType<string>; // Error

InstanceType<Function>; // Error

KEZREINE Diff EEM—MLI, FAER Exclude ENBFEA T BRIEF
B2EXT Diff mE, FAEB(NBREINBRFREFIRIALZEMEN,
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Symbols

Symbols
48

HECMAScript 2015%2, symbol RYA T —MFAIEELER, FR number F string —HE,

symbol ZERIFEREL sSymbol HISERELEIERY,

1. let syml = Symbol();

3. let sym2

Symbol("key"); // "iERFEFEKey

Symbols@ e[ t8 % BIE—HY,

1. let sym2 = Symbol("key");

2. let sym3 = Symbol("key");

&

4, sym2 === sym3; // false, symbolsZEM—

BFAFE—HE, symbolsthr]LA#E A KRB HERIHE,
const sym = Symbol();
let obj = {

[sym]: "value"

}i

~N oo o B~ O0ON R

console.log(obj[sym]); // "value"

SymbolstB LA SitEHME MR FEIRBELE S RKERNT KRB MFEM R,

1. const getClassNameSymbol = Symbol();
2

3. <class C {

4, [getClassNameSymbol] (){

5 return "C";

6 }

7.}

8
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Symbols

9. let ¢ = new C();
10. let className = c[getClassNameSymbol](); // "C"

XFETE#1ESymbols

BRTHAFPEXRsymbols, TE—LELZRFEsIMAEZsymbols, REsymbolsFHRRTRRIES AR
BT A,

AT AiXtEsymbolshFlER

Symbol.hasInstance

73ik, 8% instanceof ZEMFIEA, MIERWRARRG— I NRESEHLA.
Symbol.isConcatSpreadable

HRME, RREE—INRLEIAA Array.prototype.concat B, XMRIIEATEZRB T EF.
Symbol.iterator

735, #® for-of 1EFIHA. BRENRIEINENE,

Symbol.match

Bk, # string.prototype.match AR, IENMRIANFARLEERNH,

Symbol.replace

5%, # string.prototype.replace 1, [EMFRARARERFEFEPLENFE,

Symbol.search

Fi%, # string.prototype.search iR, IEMFRANREI# LIS EFFERPIIRS],

Symbol.species

REE, I—MSERH, AREIBRENSR,

Symbol.split

Fi%, # sString.prototype.split A, IEMFRANKARDEFRFE,
Symbol.toPrimitive

737, ® Toprimitive MHRIRFIFA. ENRIFRADENIIRIAE,

Symbol.toStringTag
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Symbols

FiE, #AEHE object.prototype.toString 1M, REISIZEN R ZKIAF T BIEIAR,

Symbol.unscopables

WR, EECRBNBMSE with (ERBHEREIL.
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Iterators 11 Generators

Iterators #0 Generators
U AETIT  Symbol.iterator MEHERT, BATANERIARN, —ENBNER

W Array , Map , Set , String , Int32Array , Uint32Array F&HCELXWTE
BHAY Symbol.iterator ., XZHRLER) Symbol.iterator BREIHZTREIENRIVE,

for..of 1E/|:T_,

for..of RBATERMINS, HANKRER Symbol.iterator Fik, THEHREEINHLE
B for..of HIEEBEMG|F:

let someArray = [1, "string", false];

for (let entry of someArray) {

console.log(entry); // 1, "string", false

o A W N P

for..of VS. for..in 1E/|:U

for..of F for..in IFEHEK—NIIR; ERATENNEIARE, for..in ERAIERITRE
B MIIR, M for..of MEEAINRAVEEXNAVE.,

TENGFRRTRE ZERX7:
let list = [4, 5, 6];
for (let i in list) {

console.log(i); // "e", "a", "2",

for (let i of list) {
ConSOle-log(i); // ||4||, ||5||, ||6||

[}

F—IMXBIR for..in BFJUBREEANSR; SRETEENRBHMN—FAE, (E
= for..of KETFTIERWRIE, AEWNR Map 1 set BLRXILT Symbol.iterator 7
&, AEBEANTT LA R B R FERE,

1. let pets = new Set(["Cat", "Dog", "Hamster"]);
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Iterators 1 Generators

2. pets["species"] = "mammals";

3

4. for (let pet in pets) {

SF console.log(pet); // "species"

6. }

7

8. for (let pet of pets) {

9 console.log(pet); // "Cat", "Dog", "Hamster"

10. 1}

AR

Birf ES5 F1 ES3

HARBARHESSEKES3, ENRBERAIFE Array HE FEFEH, 7FEIEFBELEFER for..of BT
SB3—1MEIR, MEXLEIEHEBECREIM T Symbol.iterator B4,

YRiIZISEM—/NEER for B for..of &S, EbUO:

1. let numbers = [1, 2, 37];
2. for (let num of numbers) {
Sk console.log(num);
4. }
=31: A EPOR
1. wvar numbers = [1, 2, 3];
2. for (var _i = 0; _i < numbers.length; _i++) {
3. var num = numbers|[_i];
4, console.log(num);
5. }

H#rJ ECMAScript 2015 &5

S B ARESECMAScipt 2015320, FRiX2RREMMMNSIZER for..of WEIAIELIMT
.
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IR

IRIR

FTFAREBEW—SIHA: BEMEE—5, TypeScript 1.5BREZELZKEKETTH, “HIBER"INFEM
e R=E",  “HMERRRIR I B 0 ARR”, XR AT SECMAScript 2015BHKERT—H, (tB#H
£ module X { MEIATIEEZFNEE namespace X { ).

MECMAScript 2015H%8, JavaScript3| A THERIEEE, TypeScripttigRiXMER,

BRREEBSNEREENT, MAREERFRAEE,;, IEREBEEXE—MRRENETE, R, %
FEEBRRIMEZAR AN E’J B@ﬂH ERAHLERA  export H/Etz—m':lj efil, Bk, MREERE
ERRSHNTE, R, X, BOSFHRE, MORZSAEN], FIBAMER import Filz—,

RRZEFER; mMERZ B R AR BT EXXEL S EERAimportsFlexportsEizi,

RIRERAERNEFABZESAEEER, EB{TH, ERNFHFZOERARENITHRRAERIEEK
FRITXMERR BT, RETEfAIavaScriptiERmMNEsEHE: fEATFCommonJSIEIRAY
Node . j shESFIEWeb N F B EAFAMDIRIRIRequire ISHNE; RS,

TypeScript5ECMAScript 2015—#, {ERIEATNA import FE export BIXHEHEBH SN —
MER, HRHt, MR—AXEARFEMRA import T/E export FHER, BBAEHRNBHMAE
FeT E (B3 RER 2R AT ) o

S

Shulgi:
FEFIFEE (tLNER, @i, %, XUFIBHED) WEBEBIRM export XRFRSH,

StringValidator.ts

1. export interface Stringvalidator {

isAcceptable(s: string): boolean;

ZipCodeValidator.ts

1. dimport { Stringvalidator } from "./Stringvalidator";
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R

3. export const numberRegexp = /A[0-9]+$/;
4,
5. export class ZipCodeValidator implements StringValidator {
6. isAcceptable(s: string) {
7. return s.length === 5 && numberRegexp.test(s);
8. 3
9. 1}
SHiES]

SHEDRERN, BABAFIEFENSHNADERR, A LEBOIFRIAXHNRSE:

class ZipCodeValidator implements StringValidator {
isAcceptable(s: string) {
return s.length === 5 && numberRegexp.test(s);

}
export { ZipCodevValidator };

~N~ oo o~ WODN B
-

export { ZipCodeValidator as mainvValidator };

EfSH

BINZEREZT RECRR, AERSEBMRRISBHIAT, EMSHINEAAIEIRRREA
BMRIRHE X — M EHEE.

ParseIntBasedZipCodeValidator.ts

1. export class ParseIntBasedZipCodeValidator {

2 isAcceptable(s: string) {

3 return s.length === 5 && parseInt(s).toString() === s;
4. 3

5. }

6

7./ FHIRFERKIESRBMT Edy

export {ZipCodeValidator as RegExpBasedZipCodeValidator} from
8. "./ZipCodeValidator";

BE—MRIREAIUBRZMER, HEMNSHINATRKREE—EETIEE: export * from

"module"

Allvalidators.ts
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1. export * from "./StringvValidator"; // exports 'StringvValidator' interface
export * from "./ZipCodeValidator"; // exports 'ZipCodeValidator' and const
2. 'numberRegexp' class
export * from "./ParseIntBasedZipCodeValidator"; // exports the
3. 'ParselIntBasedzZipCodevalidator' class

// and re-exports
4. 'RegExpBasedzZipCodeValidator' as alias

// of the 'ZipCodeValidator'
5. <class from 'ZipCodeValidator.ts'

SFA
BRNSNBMESSH—HEE, TUEBUT import HXZ—REAHTERANSHNE,
EA-TMERANENSLHARET

1. import { ZipCodevValidator } from "./ZipCodeValidator";

3. let myvalidator = new ZipCodeValidator();
AU EANRABEGHA

1. dimport { ZipCodevalidator as zZCV } from "./ZipCodeValidator";
2. let myvalidator = new ZCV();

BEMRREAR—IETE, ABETERGORRS EIBS

1. dimport * as validator from "./ZipCodeValidator";

2. let myvalidator = new validator.zZipCodeValidator();

BBEIIFANSARIR

RETHEFEIAM, —EERFZRE-LE2ENRSHETCTERRER, XERROGEREEMANSHK
APREARARIENSE, ERATEGERSAXERR:

1. dimport "./my-module.js";
AN
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FMMERE AT LAE—  default S, HIASHEAR default XEFHnL; FH—MEREEE
WBE— default BH, FEFEA—MFENEATIREAN default FiH,

default SHTZER, LW, ®jQueryXFRIEERTREE—MEIASE jouery | s , #
BRANBEAR LhZERREMBRF jouery 3 $ SijQuery,

jQuery.d.ts

1. declare let $: jQuery;
2. export default $;

App.ts

1. dimport $ from "jQuery";

3. $("button.continue").html( "Next Step..." );

KRN FEARI AERBIMCHEIAE L,  IRChEAS LR R B F 2R A S ST,

ZipCodeValidator.ts

1. export default class ZipCodeValidator {
2 static numberRegexp = /A[0-9]+$/;
3 isAcceptable(s: string) {
4, return s.length === 5 && ZipCodeValidator.numberRegexp.test(s);
5 }
6. }
Test.ts

1. dimport validator from "./ZipCodeValidator";
3. let myvalidator = new validator();
BNE
StaticzZipCodevValidator.ts
const numberRegexp = /A[0-9]+%/;

1
2
3. export default function (s: string) {
4

return s.length === 5 && numberRegexp.test(s);
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Test.ts

import validate from "./StaticZipCodeValidator";

let strings = ["Hello", "986052", "101"];

// Use function validate
strings.forEach(s => {
console.log( "${s}" ${validate(s) ? "matches" : "does not match"} );

1);

00 N o 0o A W N B

default SHtIAR—ME

OneTwoThree.ts
1. export default "123";
Log.ts

1. dimport num from "./OneTwoThree";

3. console.log(num); // "123"

export = %D import = require()

N

CommonJSFIAMDAIMZEEE —1 exports BE, XNMEEEE T —MERHFABSHAR,

CommonJSFIAMDAY exports HEEJLABIEERN—1 % , IMBEATEFERMEMT es6 1B%
BEIASH, Bl export default BET. BAERMEML, (HER export default iBEFHAR
gEFREI CommonJSFIAMDHY exports

7723 5CommonISFIAMDEY exports , TypeScriptiZf7T export = i&i&,

export = IEEEX—MRRHWEH % . XEBEH g —@ENRE, BO, $18Z6E, X

afEM export = EH—MRR, MAITUEATypeScripti4FEIEE import module =
require("module") 3REAULLIELR,

ZipCodeValidator.ts
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1. let numberRegexp = /A[0-9]+%/;

2. class zZipCodevalidator {

S isAcceptable(s: string) {

4. return s.length === 5 && numberRegexp.test(s);
5. 3

6. }

/. export = ZipCodeValidator;

Test.ts

1. dimport zip = require("./ZipCodeValidator");

2.

3. // Some samples to try

4, let strings = ["Hello", "98052", "101"];

5.

6. // Validators to use

7. let validator = new zip();

8.

9. // Show whether each string passed each validator
10. strings.forEach(s => {

console.log( "${ s }" - ${ validator.isAcceptable(s) ? "matches" : "does not

11. match" }7);
12. 1);

R ARIR(CHD

RIERIZNEENERBETESH, FiIFBFEMBRIMHENode. js (CommonJS), Require.js
(AMD), UMD, SystemJSBYECMAScript 2015 native modules (ES6)IRRINFRZAEAINK
B, METEEMMNKBE define , require F  register WIENX, BSEMNIERINE S
HY3Z S,

TEHNAIFRIT SASHIEARERANBFEEAERAENIRRINEZCHE,

SimpleModule.ts

1. dimport m = require("mod");

2. export let t = m.something + 1;
AMD / RequireJS SimpleModule.js

1. define(["require", "exports", "./mod"], function (require, exports, mod_1) {
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FRR

2. exports.t = mod_1.something + 1;

1);

CommonJS / Node SimpleModule.js

1. let mod_1 require("./mod");

2. exports.t = mod_1.something + 1;

UMD SimpleModule.js

1. (function (factory) {

2. if (typeof module === "object" && typeof module.exports === "object") {
let v = factory(require, exports); if (v !== undefined) module.exports
3. = v;
4, 3
SF else if (typeof define === "function" && define.amd) {
6. define(["require", "exports", "./mod"], factory);
7. 3
8. 1})(function (require, exports) {
9. let mod_1 = require("./mod");
10. exports.t = mod_1.something + 1;
11. 1);

System SimpleModule.js

1. System.register(["./mod"], function(exports_1) {
2 let mod_1;
3 let t;
4 return {
5. setters: [
6 function (mod_1_1) {
7 mod_1 = mod_1_1;
3 Iy
9 execute: function() {
10. exports_1("t", t = mod_1.something + 1);
11. 3}
12. 3
13. 1),

Native ECMAScript 2015 modules SimpleModule.js

1. dimport { something } from "./mod";
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2. export let t = something + 1;

e o —
BRERN
TERIREE— THENRESETN, §MIRRE— 1 BBNSH,

ATHwE, BIVEBEGSITLEE —MEREMR, XFNode.jsKid, A --module
commonjs ; ¥fFRequire.jsKii, R --module amd , Lt¥d:

1. tsc --module commonjs Test.ts

mETE, BMERSEN—NRME .js X, HHEERA Treferenceii®, HmiFzESR
& import BRIYmIFMERNAIS .

Validation.ts

1. export interface Stringvalidator {

isAcceptable(s: string): boolean;

LettersOnlyvalidator.ts

import { Stringvalidator } from "./Validation";
const lettersRegexp = /A[A-Za-z]+$/;
export class LettersOnlyvValidator implements StringValidator {

isAcceptable(s: string) {

return lettersRegexp.test(s);

© 0 N O o B~ WON B

ZipCodeValidator.ts

import { StringVvalidator } from "./Validation";

const numberRegexp = /A[0-9]+%/;

export class ZipCodeValidator implements StringValidator {

isAcceptable(s: string) {

~N OO o B~ WON B

return s.length === 5 && numberRegexp.test(s);
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¥
¥
Test.ts

1. import { Stringvalidator } from "./Validation";

2. import { ZipCodeVvalidator } from "./ZipCodeValidator";

3. 1import { LettersOnlyvValidator } from "./LettersOnlyValidator";

4,

5. // Some samples to try

6. let strings = ["Hello", "98052", "101"];

7.

8. // Validators to use

9. let validators: { [s: string]: Stringvalidator; } = {};
10. wvalidators["ZIP code"] = new ZipCodeValidator();
11. wvalidators["Letters only"] = new LettersOnlyValidator();
12.
13. // Show whether each string passed each validator
14, strings.forEach(s => {
15. for (let name in validators) {

console.log( "${ s }" - ${ validators[name].isAcceptable(s) ? "matches"

16. : "does not match" } ${ name }°);
17. 3
18. 1}1);

A[IRFRRINBI IR EERINEFIASF

BiE, (RRABERMFHTAMAREMRIR, #AETypeScriptE, ERATEMAIKRERENAEE
MEAMEZR, HAIUEZRARRRMEAIZ AT URIEER TS,

MERDNNEE B MERMEEEMI JavaScript PAR, MR- MERIFIRFTRELIERES
AER, AEHREREEREIANPERN, MASEM require XMEREINE, BHRELSERE
KIS AN EREREARREREN, ARMREMHE TEEEMIRIRIIGE

MR RZ  import id = require("...") EAFIRAERAIGEIERS HAIEE, RRI0E
BRWNSIEA (BT require ), BETE if CHREIE. TINBTEESIABMLL, B
DRRIAEWFEMMEL. R TILXMERTE, —EEEFE import EXBIFFRTT REEAERRE
BIRMER (RNEefES%ERm JavaScriptfyinss ) .

ATHRRERLZ M, BATITCAER typeof X#EF,  typeof XEF, SERREBMMTSER
i, *FH—REE, XEMRRERIELR,
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Afl: Node.jsERIBNSIERMNE
declare function require(moduleName: string): any;
import { ZipCodeValidator as Zip } from "./ZipCodeValidator";
if (needzipvalidation) {
let ZipCodeValidator: typeof Zip = require("./ZipCodeValidator");

let validator = new ZipCodeValidator();
if (validator.isAcceptable("...")) { /* ... */ }

© 0 N O O » W N B

~fl: require.jsERIEhASERIDE

declare function require(moduleNames: string[], onLoad: (...args: any[]) =>

1. wvoid): void;
2.
3. import * as zip from "./ZipCodeValidator";
4,
5. if (needzipValidation) {
6. require(["./ZipCodeValidator"], (ZipCodeValidator: typeof Zip) => {
7. let validator = new ZipCodeValidator.zZipCodeValidator();
8. if (validator.isAcceptable("...")) { /* ... */ }
9. 1)
10. }

~f5l: system.jsEMITNZSERINEL

1. declare const System: any;
2.
3. import { ZipCodevalidator as zip } from "./ZipCodeValidator";
4.
5. if (needzipvalidation) {
System.import("./ZipCodeValidator").then((ZipCodeVvalidator: typeof Zip) =>
6. {
7. var x = new ZipCodeValidator();
8. if (x.isAcceptable("...")) { /* ... */ }
9. });
10. }

FREEMIavaScriptE
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EMmIRETypeScriptmERIEEMEERE, BIEEREEEMREHIVAPI,

B ERBRAEARZINBREF"HEREII, EEERE .d.ts XHEEEXH. WRMEH
ABC/CH+, fRAILMEENEM .h X, EBAE-LEHF

) ERIRLR

ENode. jsERI N TERBIME — NS MR,  FATPILAMERTARAY export FEEA%E
NEBNMEREBBEX— .d.ts X, BREFEREE—NAN .d.ts XHFE, BNERSHIE—
MNINERERRBZEBM A%, ERXEFR module XEFHBIEZFHSISHERR, AEZ

f& import ., fFI4N:

node.d.ts (simplified excerpt)

1. declare module "url" {

2. export interface Url {

SE protocol?: string;

4, hostname?: string;

SF pathname?: string;

6. 3

7.

export function parse(urlStr: string, parseQueryString?,
slashesDenoteHost?): Url;
-3

10.
11. declare module "path" {
12. export function normalize(p: string): string;
13. export function join(...paths: any[]): string;
14. export let sep: string;
15. }

WMEFRATILA /// <reference> node.d.ts FHB{ER import url =
require("url"); 3% dimport * as URL from "url" JOZEIEIR,

1. /// <reference path="node.d.ts"/>
2. import * as URL from "url";

3. let myUrl = URL.parse("http://www.typescriptlang.org");

HNERIRIR B S

BRAMEABIEER — M IRIR Z BIER Bl XRS5 AR, {RA] AR AAEBRRY RS T\ CAMERE B IR
bo
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declarations.d.ts

1. declare module "hot-new-module";
EEEREFFBEESHNERBE any .

1. dimport x, {y} from "hot-new-module";
2. x(y);

FRIRFEBRERC T

RN RSy stemIS FAMDZIFE AIEJavascript B, ENBESER—MHIRSESR
REBETIFHRMEEZS, RRFIFBECH ] UARRRXLER,

declare module "*!text" {
const content: string;

export default content;

1
2
3
4. }

5. // Some do it the other way around.
6

7

8

9

declare module "json!*" {
const value: any;

export default value;

}
WEMIIUMEALERE "*itext" 3, "json!*" HIART,

1. dimport fileContent from "./xyz.txt!text";
2. import data from "json!http://example.com/data.json";

3. console.log(data, fileContent);

UMDAELR

B LEARRIR L 1‘|'ESZ%§§’|\$§QUJD*!Z%§ RENMEARRMNER (2EFERE) ., ENUMDIRR B
®, REETJUBEISANEANEFEENHEAVIE.  Fl:

math-1ib.d.ts

1. export function isPrime(x: number): boolean;

2. export as namespace mathLib;

Zla, IPNERUERMRREBISARER:
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R

import { isPrime } from "math-1lib";

isPrime(2);

mathLib.isPrime(2); // ERROR: can't use the global definition from inside a
3. module

ERFFAIUNETEFEEENHIER, BEREERITHEE, (WEARE-—IMTHFEEARZENX
. )

1. mathLib.isPrime(2);

BIERRIRGEMIES

ReJgetE [NE St

APNZEEZIMERMFRREHMNAR, MEBRBXISSTEMEULIE, FLFAEE—TMAH
AL I TR

MERRRASH— MR ZERR—MEMBRENGF. IAGRZEERERBENNAL, EE
RARRIFHRENEIMIEN T —F. XNAFPRRERRNENHEBEER SR,

SHENRSHELBEZENREE - INEREBHBNT —ERE. RIFEEHGERDRETEMWIE
A, BWEEERERESE— MBI E

QD%R%H:'.%/P class Ey, function , 1§}Eﬁ export default

MR ENELESHERRLAPERMEE, —MNERIANSHBERZRXMNR, WMR—MERE
RATEEBENAR, BAMGNZEEFRA—IMHRINGH, XESERHNEATERTELIFE
B, ttun:

MyClass.ts

1. export default class SomeType {

2. constructor() { ... }

}

MyFunc.ts
1. export default function getThing() { return 'thing'; }

Consumer.ts
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import t from "./MyClass";
import f from "./MyFunc";

let x = new t();

A WO N B

console.log(f());

WRAPRIEXZRIEEAN., tATTUEEGRRBSARRIER (K015

RIBIBERWR,

MRBSHZMNR, EEMBRENEESSH

MyThings.ts

1. export class SomeType { /* ... */ }

2. export function someFunc() { /* ... */ }
ki, H5AREHE:

BRTAY | B S ARBF

Consumer.ts

1. dimport { SomeType, SomeFunc } from "./MyThings";
2. let x = new SomeType();
3. let y = someFunc();

EARRZESARNSFRESERERATHIE

MyLargeModule. ts

1. export class Dog { ... }
2. export class Cat { ... }
3. export class Tree { ... }
4. export class Flower { ... }

Consumer.ts

1. dimport * as myLargeModule from "./MyLargeModule.ts";
2. let x = new myLargeModule.Dog();

EREMSHHATT E

ASCRY(E A 3k - BookStack.CN #43
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R EREZT BR—MERNINE, JISEERN—MEAZjQueryIEET BERR, 03]
ZAIREE), MRASBEEHRZEANRIAFE_EH_ . HEENARR_TE FRTERITR,
S — MR SARRIZ BT AYINEE,

8 calculator.ts BREENT—MESNTEBEEN, X MEREMRET —MBIIESRRN
I EBIINGE, BAEA—RIMAN TR R FHEREA N

Calculator.ts

1. export class Calculator {
2. private current = 0;
Sp private memory = 0O;
4, private operator: string;
5.
6. protected processDigit(digit: string, currentValue: number) {
7. if (digit >= "O@" && digit <= "9") {
return currentValue * 10 + (digit.charCodeAt(0) -
"0".charCodeAt(0));
3
10. 3
11.
12. protected processOperator(operator: string) {
13. if ([, e, omxn /"] indexOf (operator) >= 0) {
14, return operator;
15. 3}
16. 3
17.

protected evaluateOperator(operator: string, left: number, right: number):
18. number {

19. switch (this.operator) {

20. case "+": return left + right;
21. case "-": return left - right;
22. case "*": return left * right;
23. case "/": return left / right;
24, 3}

25. 3

26.

27 . private evaluate() {

28. if (this.operator) {

this.memory = this.evaluateOperator(this.operator, this.memory,
29. this.current);

30. 3
31. else {
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2.
83,
34.
5.
36.
87 .
38.
9.
40.
41.
42.
43.
44,
45,
46.
47 .
48.
49.
50.
51.
52.
98
54.
SSp
56.
57.
58.
9.
60.
61.
62.
&S
64.
65.
66.
67.
68.
69.
70.
71.

this.memory = this.current;

by

this.current = 0;

public handleChar(char: string) {
if (char === "=") {

this.evaluate();

return;
¥
else {
let value = this.processbDigit(char,
if (value !'== undefined) {
this.current = value;
return;
}
else {
let value = this.processOperator(char);
if (value !'== undefined) {
this.evaluate();
this.operator = value;
return;
}
3
¥

throw new Error( Unsupported input:

public getResult() {

return this.memory;

'${char}'");

export function test(c: Calculator, input: string) {

for (let i = 0; 1 < input.length; i++) {
c.handleChar(input[i]);

console.log( result of '${input}' is '${c.getResult()}' );

TEERSHN test FRBCRMIAITESS.
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TestCalculator.ts

import { Calculator, test } from "./Calculator";

1.
2
3.
4. let ¢ = new Calculator();

5. test(c, "1+2*33/11="); // prints 9

WEY RE, AINZFRARETHE (HHGEILA ) , iEFAIKREIEZE Programmercalculator.ts

ProgrammerCalculator.ts

import { Calculator } from "./Calculator";

class ProgrammerCalculator extends Calculator {
StatiC dlgitS = ["0", |I1||, I|2I|, II3||, ll4l|, |15II, II6II, Il7ll, II8||, ”9", "A",
"B", IICII, "D", IIEll, "F"];

constructor(public base: number) {
super();

const maxBase = ProgrammerCalculator.digits.length;

© 00 N O O b

if (base <= 0 || base > maxBase) {
throw new Error( base has to be within 0 to ${maxBase}
10. inclusive.);

11. 3}

12. 3

13.

14. protected processDigit(digit: string, currentValue: number) {
15. if (ProgrammerCalculator.digits.indexOf(digit) >= 0) {

return currentValue * this.base +
16. ProgrammerCalculator.digits.index0f(digit);
17. 3}
18. 3
19. }
20.
21. // Export the new extended calculator as Calculator
22 . export { ProgrammerCalculator as Calculator };
23.
24. // Also, export the helper function
25. export { test } from "./Calculator";

¥1B8Y Programmercalculator RREHMIAPISRELH) calculator RIREMEMU, EIESEHNTR
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BHREBMIE, TEEMidProgrammercCalculatorZEXig:

TestProgrammerCalculator.ts

import { Calculator, test } from "./ProgrammerCalculator";

1

2

3. let c = new Calculator(2);

4. test(c, "001+010="); // prints 3

BRREANEFERAGRSL

HYIREABRTRROALELN, AJRESENNMEBESHERE—nRZEE, RRABH
HCWERE, AERESENBRAIERRIMNEATL, BEXSR, np% B fE R RIRAY L 0%
T 4fE.

FARALE, mAZENTFEEEFRERNEE CRAXNRMERFITIHESRERNN, Fu,
EC#E, REM system.Collections BIKZIFFEESHIER, BILEEAGERIMALREGTERST
B2, SJUAAEAFXISERBLRR, AWM, EREASGELZFETXHREZR, IRV,
BT IEI BBZAXEFRIXENEN], IELRMH T —MBE LAALRKEN. Fl1eTLAE!

## /collections/generic/ X3, IEMMNMIERKEXER,

mEZENRASEEASEGBPRKIAZREZMN, LW, (ReIUBE—

1 My.Application.Customer.AddForm #0 My.Application.Order.AddForm — FPEBIRF
tHHE, Bma=EAER, ZAMm, W FERKIZHNAZR—MOE, E—MIRE, SEEHBRINER
HWEER—1EF. MEREAAERG, EAERMKEMITARS | BERNEF, FMUtEEIER
REEBE A,

EZXTERMGRAZ AN RN EEH RS ERR

felifEs
AR tRREHN EMBERES, EMGERRIFSBEENRRERGRZE:

o XHMINZFEBAZ export namespace Foo { ... } (HFx Foo HIEFFIBERER LEBII—
E)©

o« SNMNHMTNEEBRFR export namespace Foo { (AREBUANXLESEHE—
N Foo HA!)
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EFAREN—SiABE: BEWEE—=, TypeScript 1.5BREZEBREETEN, “HNERER"INEFR
W asBZa]", “INIBIEIRIRIEM R f HEIR”, X2 T 5ECMAScript 2015EBMAKIBRIF—, (&
£ module X { MEIATIEEZFNEE namespace X { ).

ERXERR TUWfFIETypeScript BEAGRAZ(E ( ZRIMYNERRIR" ) KBLRRIVLE, MK
BANERNBHRERINVIHE, “"ASRRIMEUM“GFREZE", B, EEER module XEF
KEE— N NEMRIRAM S EB N ZER  namespace XBEFREMR, XFE R TiLIEVERZEHRABM
R #5 BT ik 2%

PaZay

1
s w

BANERE-—BREFARBEBEXEPHERAIMIF, BITEXLNERONFAFHRRIUERS, FRIRR
RAERENRBIERE B A @A IES SR 2R,

FT AR UE RS AR E — X E

interface Stringvalidator {

isAcceptable(s: string): boolean;

let numberRegexp = /A[0-9]+$/;

1

2

3

4

5. let lettersRegexp = /A[A-Za-z]+$/;

6

7

8. class LettersOnlyvalidator implements StringValidator {
9 isAcceptable(s: string) {

10. return lettersRegexp.test(s);

11. 3

12. 1}

13.

14. class ZipCodeValidator implements StringValidator {
15. isAcceptable(s: string) {

16. return s.length === 5 && numberRegexp.test(s);
17. 3

18. }

19.
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2
by
O

20. // Some samples to try

21. let strings = ["Hello", "98052", "101"];

22.

23. // validators to use

24, let validators: { [s: string]: Stringvalidator; } = {};
25. wvalidators["ZIP code"] = new ZipCodeValidator();

26. validators["Letters only"] = new LettersOnlyValidator();
27.

28. // Show whether each string passed each validator

29. for (let s of strings) {

30. for (let name in validators) {
31. let isMatch = validators[name].isAcceptable(s);
console.log( '${ s }' ${ isMatch ? "matches" : "does not match" } '${
32. name }'.");
33 3
34. }

R

FEEE S RHUERAIMA, BANFE—MHFERARQNRE, UETHEICKENEZENRRNEIAAELER
EXNRFEGRAR, B, FMNERIERER— I HRZEAR, MARICEITREEZEGREE
—FO

—FEE"JWU?E IEMESRIEREXEEEHRE —UM validation WIGRZEE, BERAFEA
BibXEEOMEEGAZ B ZIMIZE A0, FTUEZER export . HRE, &

E lettersRegexp F numberRegexp =ESLIMMIMTI, AHESH, HLtENEGSRZEINEREE
AR, TEXEREMNMNXABE, ATFEEGRBZEZIMAN], BIEZMRELRILMEN, Lt

1 validation.LettersOnlyValidator .

{EA R Z BRYIRUERS

namespace Validation {
export interface StringValidator {

isAcceptable(s: string): boolean;

const lettersRegexp = /A[A-Za-z]+$/;
const numberRegexp = /A[0-9]+$/;

© 0 N O O & WON B

export class LettersOnlyvalidator implements StringValidator {

10. isAcceptable(s: string) {
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11. return lettersRegexp.test(s);

12. 3}

13. 3

14.

5. export class ZipCodeValidator implements StringValidator {
16. isAcceptable(s: string) {

17. return s.length === 5 && numberRegexp.test(s);

18. 3}

19. 3

20. }

21.

22. // Some samples to try

23. let strings = ["Hello", "98052", "101"];

24,

25. // Validators to use

26. 1let validators: { [s: string]: Validation.StringValidator; } = {};
27. validators["ZIP code"] = new Validation.ZipCodeValidator();
28. wvalidators["Letters only"] = new Validation.LettersOnlyValidator();
29.

30. // Show whether each string passed each validator

31. for (let s of strings) {

32. for (let name in validators) {
console.log( "${ s }" - ${ validators[name].isAcceptable(s) ? "matches"
33. : "does not match" } ${ name });
34. 3
35. }

vt E-S et

HNATFEREAN, RINFEFNBEIBRRREIISHCAMET 4,

ZNHHRBER R

WE, HUE validation @MBZEEDEMS X, REZAENXMG, ElMHRR—1HEE
8], FEEERANHRMNREITE— M XEREXN—F, BEATRXEZETFERBIXR, AU
BAVOAT S| BIRERERMmIFRZIFZERIRER,  FATBIMEABERIEAZE,

Validation. ts

1. namespace Validation {

2. export interface StringvValidator {
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isAcceptable(s: string): boolean;

LettersOnlyValidator.ts

/// <reference path="validation.ts" />
namespace Validation {
const lettersRegexp = /A[A-Za-z]+$/;
export class LettersOnlyvalidator implements StringValidator {
isAcceptable(s: string) {

return lettersRegexp.test(s);

© 0 N O O b~ W N B

ZipCodeValidator.ts

1. /// <reference path="Vvalidation.ts" />

2. namespace Validation {

8- const numberRegexp = /A[0-9]+$/;

4, export class ZipCodeValidator implements StringvValidator {
5. isAcceptable(s: string) {

6. return s.length === 5 && numberRegexp.test(s);

7. 3}

8. 3

9. 1}

Test.ts

1. /// <reference path="Vvalidation.ts" />

2. /// <reference path="LettersOnlyvalidator.ts" />

3. /// <reference path="ZipCodeValidator.ts" />

4.

5. // Some samples to try

6. let strings = ["Hello", "98052", "101"];

7.

8. // Validators to use

9. 1let validators: { [s: string]: Validation.StringVvalidator; } = {};
10. wvalidators["ZIP code"] = new Validation.zZipCodeValidator();
11. wvalidators["Letters only"] = new Validation.LettersOnlyValidator();
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12.
13. // Show whether each string passed each validator
14, for (let s of strings) {

5. for (let name in validators) {
console.log( "${ s }" - ${ validators[name].isAcceptable(s) ? "matches"
16. : "does not match" } ${ name }°);
17. 3
18. }

HiE MBI ZHR, BATUIRRFAERIFEMNAEERMNET. RITEmEHEI

F—MALN, EMENEAXGREA— ML, FEER --outFile #RiC:
1. tsc --outFile sample.js Test.ts
miZFRRRIFFEBERS| AIRZ B ot X i HFE THER, (R AR MtEE 8N X4,

tsc --outFile sample.js Validation.ts LettersOnlyValidator.ts
1. ZipCodevalidator.ts Test.ts

FMAN, BARIMEEE—AIXE (BAAHAR) , BLABNEXHEEINEM—JavaScript
X, A, ATTELEET <script> IRFZEABLEMIIavaScript AR IERIIIAGFS R,
tean:

MyTestPage.html (excerpt)

<script src="Validation.js" type="text/javascript" />
<script src="LettersOnlyVvalidator.js" type="text/javascript" />

<script src="ZipCodeValidator.js" type="text/javascript" />

A W N R

<script src="Test.js" type="text/javascript" />

7l

H—MECRBZERIEN S ERMER inport q = x.y.z FEANNRE—MENEF., AES
FARINFARIREY  import x = require('name') EZEFET, XENEEZRNIEENFSEIE 15!
B, (RRIANARXMZEREERAFEIER R, LEESEANRRPIFR,

1. namespace Shapes {

2 export namespace Polygons {
o export class Triangle { }
4

export class Square { }
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import polygons = Shapes.Polygons;

let sq = new polygons.Square(); // Same as "new Shapes.Polygons.Square()"

IR, BAARBER require XEF, MEEERERASANSHNRERMEE, X5A var
W, BEECERTRENSEANEEHRZBHIXNES, BEME, WTERH, import &
MERIBNSARNEIA, AMURENRE var EFAEENREEENE,

{FREER JavaScript/E

P THARTRZATypeScriptmBHIEENER, BINEEFMEEESHEMWAPI, BRTFABHIEFER
RIELHANENR, dRZEEARTRENN— 1N FDiE.

BAMENFERENERNZIINSEFHEMSII, BITEEE .d.ts EEXEFH, MRMEH
ABC/C++, fRAICAEEISEM .n X, ERANE—LEHF.

EIEEE RS

MRITHREFEDIEZ/NR d3 BEXEHIE, ERAXNMEET— <script> REME (RN
BT ERINERR ) , ERNFREXHERARTRIRREXENELE, HTiLTypeScriptfmiFaFiRal
bE’J"‘E: BAMERAMRaRZEAR, e, BAFIUG TEIEFS:

D3.d.ts (ZPHHER)

1. declare namespace D3 {
2. export interface Selectors {
3. select: {
4, (selector: string): Selection;
5 (element: EventTarget): Selection;
6. }i
7. 3
8.
9. export interface Event {
10. X: number;
11. y: number;
12. 3
13.
14. export interface Base extends Selectors {
15. event: Event;
16. 3
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H}

[E]

17. }
18.
19. declare var d3: D3.Base;
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e Rz (8] FIARIR

EFAREN—SiABE: BEWEE—=, TypeScript 1.5BREZEBREETEN, “HNERER"INEFR
M amBa=E", “INERIRIRIRFENEFR 0 “HRIR”, X2 A T SECMAScript 2015EMARIBFREF—, (tEt
£ module X { MEIATIEEZFNEE namespace X { ).

XREXERBENBETypeScript EERRREGRZERA[ANBHSGE. BITBEIRRGRET
EFIRIRIESRERIART, MEERCENRIEERE AR,

EEERETN TRRATERNESER, EEGRZHED TBXTHRZENESER.

(ERmRZEIE

mATERUTEEHBEZ | TH— M EBNTFERFJavaScriptifgR, XLHmBZETHES
fFH, l:,ﬂ]_IU\?_ySUq:EPHHﬂEFH, FiBid --outFile FAEHE—IE., HRAZTEIEHIRALWeb
NMAREINAN, ReJLMEREMIHERREHTMLIIEA <script> IREE,

EMBREENEEGRZEE SR, EREXFRAEHZEIKIHXR, TEHREARBEMNAR,

{E FRIR

Beas = —1F, RRAUBZXBIER, RNEFRERATA_FE_ErIRKH,

ERSIERBIRINZRRINFEEE £ (FlgNCommonds / Require.js). NF/INBUAYISKHIARIAATEE
BWE, BENTRENA, I—RRRERSHERRAMRERCF I 4EPE EAER, RRBIEH
TEIFNRBEER, ERMHAEUREFINERTRERITRL,

Y FNode. jsR AR, RREINFAHEFRIHELANBHITTI,

MECMAScript 20157 %R, HRRM A TIESABENERS, NMiZSWABIEE RS BTS2,
e, XFFFRINHE KRR AR 0 AR RER T T,

an 14 = |B) FIAR IR B Bea B

XERD FeAl 1= A & WA a6 2 2= B FIAR IR E R A A Z B R e,

gq‘*ﬁﬂ&{ﬁﬁﬁ /// <reference>
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fin 4 7= [ AR R

— NEHUNBEIREER /// <reference> S|BHERNMH, MiZfERA import , EIEFHXZEHIX
A, BATE LN ZFERmZEEZSUMABE import F&12 (A, dimport x from
"0, 8% import x = require("...") BERM ... , FF) REMRRPERFSERN,

MEREESAEZERMEMEETH ts , .tsx BHEE .d.ts , WRIXLEXXHFEHEARR, 4
FBRREX ISPERFEE_, BT, ENIRE .d.ts XHERBRR,

e myModules.d.ts

// In a .d.ts file or .ts file that is not a module:
declare module "SomeModule" {

export function fn(): string;

A W N R

e myOtherModule.ts

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

import * as m from "SomeModule";
XERS|AMREIEE TINRIRIRIMIE, XME—LLTypeScriptfllFH5IA node.d.ts HIFE,

N BB E ]
MRIFEIEH BT RAER, CTELETEIMRM:

e shapes.ts

1. export namespace Shapes {

2 export class Triangle { /* ... */ }
3. export class Square { /* ... */ }

4. }

TNEINREIR Shapes BIZET Triangle # sSquare . WFEARATEHAFRKIRXIES AEBFOTE
Y

e shapeConsumer.ts

1. dimport * as shapes from "./shapes";

2. 1let t = new shapes.Shapes.Triangle(); // shapes.Shapes?

TypeScript ERRE — MR @R ENRRKZEAZERRNFRABRAERAERNZT. EhfE
RARRPUAZHENRR, AN RBLRESENNTSERE—THRZEE,
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fin 4 7= [ AR AR

BXER, TNIZWRREAFRZE, EARRZEEN TRHEEESABRGR AR, RRX
HAESEEZR—MEENE, AEHENBFREASAZMIRUNBIEE, ALLIBELENSHIITR
HEINERIMITRIR R,

TERUHRIGIF:

e shapes.ts

export class Triangle { /* ... */ }

export class Square { /* ... */ }
e shapeConsumer.ts

import * as shapes from "./shapes";

let t = new shapes.Triangle();

IRIRBVENE

FRBENISEN N — MER—1E, TypeScriptBEMMRNESEMNISXEFHE ——WMA), XS
FE—MEi, BIEFREENERMERAZHIARE, ReIgELEEESMERENE, FlN=E BEIRE
HMA%H commonjs % umd BF, FCiEEEHR outFile &N, {ERTETypeScript 1.8LAERIARA
BETSER outFile ZHB#rk amd X system
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FRIRAEAT

AR T

ETRIZIFEZ TR 7T IRRA—LEARIIR BHERRE THRESER.

_EREET_RIERIZFR[REERSANRRANBTHNIERENRE. REE—1SAEA import { a }
from "moduleA" ;%T%ﬁﬁ&ﬁﬁeaWﬁm,%ﬁﬁﬁgﬁm%ﬂﬁEﬁﬁﬁﬁ,#E%Eﬁ
BEMNENX moduleA ,

XAHE, WIF[/EBETEECY moduleA HISHREMRM?” X LEEREHE, B moduleA FJHEFE
REMEA .ts / .tsx XHESEBEMECHEMKREN d.ts B,

B/, MEBIZUEMRTEARRIMG. HIFBFFEMWUT _MRIEZ—: ClassicBNode,
LR EIRMIFRE_ME_EEHK moduleA ,

R LEPIREIT RN T FERRZZIEMBNE (BRE "moduleA” HIFRT) , FWEBIEIWEN
—MNINERRIRERR,  BANETRSHEIFEFEREA,

e, NRFFFLEZNEBITINMER, ERIER—MHIR, AEXMBERT, #WIRAUER error

TS2307: Cannot find module 'moduleA'.

XS vs. FEMEITRREA

RIERIRS | B2 AN AER B, RREASURERITF R,
_HEWRSEARNU /4, ./ = ../ AKH, TERLA6F:

e import Entry from "./components/Entry";
e import { DefaultHeaders } from "../constants/http";

e import "/mod";
FIEEHERINSABKIF_EEN_1, TEIE L6 F:

e import * as $ from "jQuery";

e import { Component } from "@angular/core";

ERNSEANEBTHEENTSAENXE, FEH e BN —NMIIMRRER, RNiZAFECE
FRRERBEN SN, IFERREITEEITRIENAE.

FEENIRREI S AT AT T baseurl BB NN RAZIMIERIZBRETRAITHEMN. EATERT AT AR
WAL ERIRIRAEEE,  (EFAEARNT BR 23RS A IREYIM BRI,

TR FEMT SRS
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FRIRAEAT

HEBI ] ARIEIRAEITSRER: NodeFClassic, {REJLAMER - -moduleResolution ARIERIEE(E
FAMBFPIEIRAEATSRAE, BARIEE, MAEMEAT --module AMD | System | ES2015 BYRIEKIAE
Hclassic, HEBRRMANode,

Classic
XM RISEURIETypeScript BIARIREMTREE, I7E, EEENEREERNTEERS,

AN SEAMNRREEN FEANEHXXEFHITHETE, ELt /root/src/folder/A.ts XHE
B9 import { b } from "./moduleB" HR{EATEHEIKEIE:

1. /root/src/folder/moduleB.ts
2. /root/src/folder/moduleB.d.ts

WFIEENRROSAN, wEFIVWINESZEAXGHBEFABKRE LB RER, SEMLTERRN
FEEAS 1,

tean:

E— I moduleB HIIEMHEITEA import { b } from "moduleB" , ER
£ /root/src/folder/A.ts XHE, SUIMITFTHARXRENR "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

0o N oo o~ WwN B

/moduleB.d.ts

Node

XA RIS EEIZ TR R ANode . J sSHRIRMEMTHLE],  STEAINode . JsHEITEZR] MAFENOde . js

module documentation$%Zl,

Node. j sUN{A] fEATAE IR

A TIEMETypeScriptfmiFKEBRIBITSIR, £FBHBNode. JsIRIRZIFEFEEN, BEE, &
Node.jsEEAREHT require REFIFAHITH, Node.jsRIRME require MZEENWIEIZLER
BN B MEHAEIT R,

MM EEFRER, FW, RIRE—IXEFHEEN /root/src/moduleA.js , BBET—1MFA var x
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FRIRAEAT

= require("./moduleB"); Node.jsCANERIINFFEITINEA:

M&E /root/src/moduleB.js NHREBFE.
& /root/src/moduleB BREEBEZ— package.json X, B package.json N{&ig
ET— "main" fRIR, TERANIGIFE, WRNode. jsKIMX
4 /root/src/moduleB/package.json H&7T { "main": "lib/mainModule.js" } , HB4
Node.js&5|H /root/src/moduleB/lib/mainModule.js .

3. #&E /root/src/moduleB BRZBEBEZ— index.js X, NGV HERN
X R TE "main” &R,

{RETLAEi%ENode . jsXE TRE S I#FMEE: file modules F folder modules,

BE, EENERZENEBIENTESAENNTIE. NodeRE—MIRIISIER node_modules BE
FRARBIAREIR, node modules FIRESHAINHER—HMERT, HEBELEBRE, Nodex[Et
LBEREHA, BHE node_modules EHIZIEHRIEINFHAIEIR,

TR LEEGF, BRI® /root/src/moduleA.js EBERAMIRIEETIRIZEAN var x =
require("moduleB"); , Nodell&UATNEBIRFEERET modules , HEEIE—/ILEEL,

/root/src/node_modules/moduleB. js
/root/src/node_modules/moduleB/package.json (INRIBET "main" EM)
/root/src/node_modules/moduleB/index.js

/root/node_modules/moduleB.js

/root/node_modules/moduleB/package.json (WRIEET "main" BIE)
/root/node_modules/moduleB/index.js

/node_modules/moduleB. js

/node_modules/moduleB/package.json (WRIBET "main" BE)

© 0 N O 0o~ W N B

/node_modules/moduleB/index.js
EENode.jsTESRE (4) M (7) SR LER—EKB R,

{RETAIEi%ENode . jsIE TRE S IFMEE: loading modules from node_modules ,

TypeScrip ta{AETIRIR

TypeScript@iR{aNode . j ST BVARIT RIS RERIZMERE MIRIRE XXX, Bk,
TypeScriptfENodefi#imiZiEEA LB T TypeScriptiEX T ER

( .ts , .tsx M .d.ts ), [EAf, TypeScriptfE package.json B{FERZF

ER "types" RFREM "main" HIENX - HIFFDSEAERKIZEABY main” E XXX,

ttan, BE—1NEANIEA import { b } from "./moduleB" fE /root/src/moduleA.ts B, &€MUTF
EAYRFEREN "./moduleB"
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FRIRAEAT

/root/src/moduleB. ts

/root/src/moduleB. tsx

/root/src/moduleB.d.ts

/root/src/moduleB/package.json (WRIBEET "types" BH)
/root/src/moduleB/index. ts

/root/src/moduleB/index. tsx

N o o b~ WwN B

/root/src/moduleB/index.d.ts

EIZ—TFNode.jsEEK moduleB.js X, AEREER package.json , BZE

& index.js o

K, FEBWRISEAREENode. jsHIEIMZIE, BEERNXY, ARREENIXHE,
kb /root/src/moduleA.ts HERJ import { b } from "moduleB" HUCATEBVEILNGFEENT:

1. /root/src/node_modules/moduleB.ts

2. /root/src/node_modules/moduleB. tsx

3. /root/src/node_modules/moduleB.d.ts

4.  /root/src/node_modules/moduleB/package.json (WIRIEE T "types" BiE)
5. /root/src/node_modules/@types/moduleB.d.ts

6. /root/src/node_modules/moduleB/index.ts

7. /root/src/node_modules/moduleB/index. tsx

8. /root/src/node_modules/moduleB/index.d.ts

9. /root/node_modules/moduleB.ts

10. /root/node_modules/moduleB. tsx

11. /root/node_modules/moduleB.d.ts

12.  /root/node_modules/moduleB/package.json (WMRIEFET "types" BHE)
13. /root/node_modules/@types/moduleB.d.ts
14. /root/node_modules/moduleB/index.ts
15. /root/node_modules/moduleB/index.tsx
16. /root/node_modules/moduleB/index.d.ts
17. /node_modules/moduleB. ts
18. /node_modules/moduleB. tsx
19. /node_modules/moduleB.d.ts
20. /node_modules/moduleB/package.json (UIRIEET "types" BH)
21. /node_modules/@types/moduleB.d.ts
22. /node_modules/moduleB/index. ts
23. /node_modules/moduleB/index. tsx

24, /node_modules/moduleB/index.d.ts

AEWXBLBIMETE| - TypeScriptREAESE (9) M (17) ALMTHXRER. XFHALE
Node.jsERRIEE 2%
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B INEVIRIR REAT AR 1

BN TREREESHEHHENAE., BEREZEI-—RANMELSREGEMEL, TI8E

¥ .ts WIFRL .js , FARMUENKHELE—MILAIE, ﬁé&éﬁ%?ﬁ%iﬁﬂ‘fﬂ’ﬁﬁﬂé%%”
BENFRIEXAHENRRBEARNE, NERLEDNAEFENRREZSRIFAERXAEFRER

TO

TypeScriptfmi¥ZRE —LHIMIIRCAR BN _RiF[ERERIMNRLEDINIIEPELE TN
iR,

B—RERIEENERIER A HITXEERIEE;, ERRVAXLEERREBSERRNEA,

Base URL

EXBAMDIRIR INEYZRHIN A B  baseurl RENMIE, EEREBITRHRREWME T -G
RE, FERRIFEDTUERRNERT, ERMEMAZBENERR—E.

®RE baseUrl REIRFIF[RIMBEEIHER, FIEIFENEREANE S S EHEN
F baseurl ,

_baseUrl MERHLATHEEZ —RE

o T S1TH _baseUrl BYE (MRLETEMRIFZ2END, BABHENTFIRIREHITIHE)
o ‘tsconfig.json’ BHY_baseUrl Bt (WMRLETEMRIZ2ENEY, BBLGHEN
F‘tsconfig.json’ BERHTIHE)

EEENERNSARNSRIZERN baseurl AT, EAEMNS2ENTFEAENNXG,

HiEFEZXTF baseurl BYEERequirelSFISystemJs,

BR1Z ARG

BERIRIR AN EEEMAE _baseUrl_TFMHE, Lo, 7&57 "jouery" RRMEAN, TEEITEIPIEEMREE
J3 "node_modules/jquery/dist/jquery.slim.min.js" o NOF;ES{E ARSI AC B RIS IEIRRZIRETE]
BT, BEFRequirels documentationFlSystemJS documentation,

TypeScrlptﬁﬁ FE5@ITER tsconfig.json XHFER) "paths" RIZFEHXMHAIFERIRSY, TmE
—NUMEIFERE  jouery B9 "paths" AYFIF

1. {

2. "compilerOptions": {

8. "baseUrl": ".", // This must be specified if "paths" 1is.
4, "paths": {
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FRIRAEAT

5. "jquery": ["node_modules/jquery/dist/jquery"] // BAbMETEMXTF"baseurl"
6. }
7. 3}
8. 1}
BES "paths" ZAEXWT 'baseurl" FHITHRMT, YR 'baseurl" WIREM TR "." SHE

EfE, LW tsconfig.json FTERIER, ARSI MBMABNAIEE, WRMEELAFIRE
T 'baseuUrl": "./src" , BB jqueryRzizBREY
Z] "../node_modules/jquery/dist/jquery" .,

BT "paths" FANLAIAIBEERHIRE, BEEESMERUE, RRE—ANIEEEE, 5
ERRAT—4&, MEEHUESMIMLE. MEIERFE(ERE—L, ITEFMATEMNT:

projectRoot

— folder1

| — filel.ts (imports 'folder1/file2' and 'folder2/file3")
| L— file2.ts

— generated

| — folder1

| L— folder2

| L— file3.ts

L— tsconfig.json

© 00 N O O b~ W DN B

tHRIAY tsconfig.json EIWITF:

1. {
28 "compilerOptions": {
3. "baseUrl": ".",
4, "paths": {
5. R |
6. e
7. "generated/*"
8. ]
9. 3

10. 3

11. 3}

EERmESRAME0LE " (FENE) RANERSEASEUTRMIESEK:

1. " RERBFAEENLE, FFLABREY S <moduleName> => <baseUrl>/<moduleName>
2. '"generated/*" TRIRRBARI T “generated”misy, FTLABREYJ) <moduleName> =>

<baseUr1l>/generated/<moduleName>
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AR AR AT
REXMNMEE, HERFIUWTZUBIIANS

e BN\’ folder1/file2’
i. g’ * RN EBEFRKXIIBEIEF,
ii. ZRAINREME—EH: '*' -> folderi/filez ,
iii. BMmERPIEENRE - 5_baseUrl_&F -> projectRoot/folderi/file2.ts ,
iv., X#BHEFHE. 5T,
e S\’ folder2/file3’
i. g’ * RN EBEFRKAIIENEF,
ii. ZRINREME-1E: '*' -> folder2/files ,
iii. EBmERPIEENRE - 5 _baseUrl _&F -> projectRoot/folder2/file3.ts ,
iv. XHAREFE, REIEZANER,
V. F/NEik: 'generated/*’ -> generated/folder2/file3 ,
vi. BRERRPIEENE - 5_baseUurl &H ->
projectRoot/generated/folder2/file3.ts ,
vii. XHHEFE. T

*Uﬁﬁ rootDirs TE’EE?L\/{ E %

BRNZAMEFTHIRRXHEREFNSIFTEABER M ELERT, XAUEM—EREREE
T EMBR.

MA rootbirs , AILAEIRRIFREMXNEME RN _roots_; REUERIFFAIUEEM"BERT
FEMTREIRIREAN, B_FBR_ENBEHET —E— 1%

tean, B FEETIEEH:

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

L— view2.ts

generated
L— templates

L— views

© 0 N OO 0o &~ WODN B

L— templatel.ts (imports './view2')

src/views BRIXHRAFEHIVIFAFKRE, generated/templates EUIEhR, TEHIEEE

HARIREREENERN, MWER—FSYE /src/views F /generated/templates/views HI%i
HENZE-1PMERT, TEEiTH, AEFIURISENERSERE—ITBRT, BELETCAERME
BN "./template" .
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FRIRAEAT

BJBAER "rootDirs" REIRImIFES. "rootDirs" IEE T —_roots_ %X, JRENKNETS
EETh#®EaFHF. HEib, #H3WXAMIF, tsconfig.json WF:

-~

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

"generated/templates/views"

00 N o 0o A W N B

(S}

BEmIERAER— rootpirs MFERTRITEMBRREAN, EMEZBIENAE—1 rootdirs H

S

rootdirs HIREMANINBERTEEE T EHEZE LEHNYIERRIIR, SREMNBERINES
EERENEFARFNER, NMEE(REFE. ZAFRIFRUREZTEMHANIES RG]
(bundles)Fz{TRIEVFE, CLANSFASIAR T2 ERIINEZRIEAT,

BRXE— I EMRCNIZR, WETEBNEASENRZFICSREMIT N ANEIXIHELSE, tbuE «
{locale} MYFMIIIEIRERIZ ./#{locale}/messages HBI—EB%., EXMBREMRET, TEESMF
TIMXIE, 1SMIERIOIRIRMEIRE . /zh/messages , ./de/messages 5,

BREMERBESE— A FHBOMA, I . /zh/nessages TEEBS:

1. export default [
2 "I,

3. "RESMRLE"
4. 1;

KA rootbirs FATFIBAILLRIFEEF THRXNREGI X ZR, NMtL R ITRIFFEBLLIMBEN . /#
{locale}/messages , FEXNERKEEHAFE, tbl, FEATER tsconfig.json :

-~

"compilerOptions": {
"rootDirs": |
"src/zh",
"src/de",
"src/#{locale}"

© 0 N O 0o & WON B

(S
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FRIRAEAT

PmiZEZIERILAYE import messages from './#{locale}/messages' HREHTJ9 import messages
from './zh/messages' FMTESZIFMERN, HATFEALANAYNTHEXIFEER,

BR ER AR LR AT

WZBITiE, miIFBEBITIRIREFIEES QI HBI G RININ G, EXEEREMHIZEIER DT LS
RN, SUERMTRI T EEIRAINIE, B --traceResolution BAYmIZEENEIREEITIREE, E2E5R
BAERRBITIREZEREE T 14,

BRgFHNIB—MERT typescript RREVERNA, app.ts BB -TEEMFA  import *

as ts from "typescript"

1. | tsconfig.json

2.  |——node_modules

3. | L—typescript

4. | L 1ib

5. | typescript.d.ts
6. L—src

7. app.ts

{8 --traceResolution 1EFYmi¥3E,

1. tsc --traceResolution

WHERNT:

1. ======== Resolving module 'typescript' from 'src/app.ts'. ========
2. Module resolution kind is not specified, using 'NodelJs'.
3. Loading module 'typescript' from 'node_modules' folder.
4. File 'src/node_modules/typescript.ts' does not exist.
5. File 'src/node_modules/typescript.tsx' does not exist.
6. File 'src/node_modules/typescript.d.ts' does not exist.
7. File 'src/node_modules/typescript/package.json' does not exist.
8. File 'node_modules/typescript.ts' does not exist.
9. File 'node_modules/typescript.tsx' does not exist.

10. File 'node_modules/typescript.d.ts' does not exist.

11. Found 'package.json' at 'node_modules/typescript/package.json'.

'package.json' has 'types' field './lib/typescript.d.ts' that references
12. 'node_modules/typescript/lib/typescript.d.ts'.

File 'node_modules/typescript/lib/typescript.d.ts' exist - use it as a module
13. resolution result.
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—======= Module name 'typescript' was successfully resolved to
14. 'node_modules/typescript/lib/typescript.d.ts'. =======c

\======== Resolving module ‘typescript’ from ‘src/app.ts’. ========
o YmiFIR{EARIRME

Module resolution kind is not specified, using ‘Nodeds’.
o Mnpmil#Ftypes

‘package.json’ has ‘types’ field ‘./lib/typescript.d.ts’ that references
‘node_modules/typescript/lib/typescript.d.ts’.

\======== Module name ‘typescript’ was successfully resolved to
‘node_modules/typescript/lib/typescript.d.ts’. ========

{§§f$§ --noResolve

EERAREREFBRIZABTRREA, SIEMIMBRENR T - import , XA
XHEWAME| =M HEFIRE, AR IZEETHEIE,

--noResolve ZRIFENHIFRIFRAZRMIEAAREGLITLEANEEIRZIIR, RiFRED
AT AR, ERRABRBEEXIMNNMG, BLAEMASREIER.

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'.

1. tsc app.ts moduleA.ts --noResolve

A --noResolve #®i¥ app.ts
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FRIRAEAT

o FIEEIERAILE] moduleA , EAEEGLITLEET.
o HAE| moduleB , ERRBEGLITLEE,

= Dl o) &

AT ATE excrude JIREBIIRRE SRR 1F2Z(ER

tsconfig.json FNXHFREL—NTIE" NRARIEBEE[ “exclude” 3k “files” , XHXRE
MBETEXHEIE tsconfig.json FIFTBMFEHREBSERZFIIRE, WRERER
F “exclude” HIBRELX#, EZFEEEMEERIFNINXEIIR, BERA “files”

BLEW tsconfig.json BHIMARL, EARDKE LETHEMEREN, WMREIFFIRAE—
MERBRREANBIR, EMEIMERFIRE, FTECRERART,

Hit, ENRmIZFINRPHR NG, FEEZEHRENERN, TE2HRAABWNEFHIT import BkfE
BT /// <reference path="..." /> 1 BESHINXE,
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FERA3

TypeScript PELMISHEISFI AL ET LR JavaScript WRAIIER, XEPLEMEHY
—MIFRFEIHEH"MHRE., ERTIMMEE, BEETERFINAERNIavascript{tiE, EiY, t
Aﬁﬂﬂ?ﬁﬁ@%ym&?ﬂi%ﬂ’]’fﬂ%,w

WAX R, “FRREH"Z2REEEFERFHNE - 2FHRMIIARSHHE—FHR, SHEN
AR ABREENFRNEY. EA8ENFRERAIREH: NERTHNER,

£= 3 i 7

TypeScriptHFHFEHSEIBU T =MLAz—: FRE FKAGE, CIEMBRZTEFEBHSHE
— 1M RZEE, EBARTH(.) FS %i}il‘ﬂﬁ?ﬂﬁﬁﬁﬂ’\]%%o BIFELREIRE . FFBMREIGIE—
MNEBRHATFRNAENRFE L, BE, CIBENFBEAStIEEJavaScriptifit PERIME,

Declaration Type Namespace Type Value

Namespace X X
Class X X
Enum X X
Interface X

Type Alias X

Function X
Variable X

RS ERNET 4, B TERYERSHNEPERERSHT,
P 3T
SHiEO

REPUERENNFRSHEMREOSH., MREALE, SAMNGRIENGHMRRKE—IMER
miEOE,

1. interface Box {

2 height: number;
3. width: number;
4. }

5
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interface Box {

scale: number;

10. let box: Box = {height: 5, width: 6, scale: 10};

BOMNIFRBHIMANZEZE—H. WRENF2E—1, BLENLTZHBERER, MRFE
O ERN AR T ERWIERHM G BEERRERE, NRmFRSRE.

WFERB R, BIRBRRMEREBIWAMZINERN—NER., FNFEERE]
REO A S, BENEOEGESHMRER,

et

, HiEO A 55

WTFHIFTR:

interface Cloner {

clone(animal: Animal): Animal;

1

2

3

4

5. interface Cloner {
6 clone(animal: Sheep): Sheep;
7

8

9

interface Cloner {

10. clone(animal: Dog): Dog;
11. clone(animal: Cat): Cat;
12. }

X=AMEOSHM—1FHR:

1. interface Cloner {

2 clone(animal: Dog): Dog;

3 clone(animal: Cat): Cat;

4, clone(animal: Sheep): Sheep;

5 clone(animal: Animal): Animal;
6. }

IEEERNBNFRIFREAE, ESHEROZENIIFRERMWEOEHRHNEENUE,

XMW E— OS2 EIMEHRIRRE RN, NREREE-ISHRIELER 22— NFNHEF
HE (LW, TREFNHEFEENKSEL) , BLEHFIRIEFRIEHIRIRNITK,

tegl, FTEMEOSEHE—iE:
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FERA 3

1. interface Document {

2 createElement(tagName: any): Element;

3. 1}

4. interface Document {

S createElement (tagName: "div"): HTMLDivElement;

6 createElement(tagName: "span"): HTMLSpanElement;
7.}

8. 1interface Document {

9 createElement (tagName: string): HTMLElement;
10. createElement(tagName: '"canvas"): HTMLCanvasElement;
11. 3}

BFEH Document IFRIGFHEIXHE:

1. 1interface Document {

2 createElement (tagName: "canvas"): HTMLCanvasElement;
3 createElement(tagName: "div'"): HTMLDivElement;

4, createElement(tagName: "span"): HTMLSpanElement;

5 createElement(tagName: string): HTMLElement;

6 createElement (tagName: any): Element;

7.}

PASR Y. ';‘:"
SHHRAZg

5040, BaNaaZEtHEsHEMR, SmRZESEBHGRZRFE, FANEZNEXTE
EHEE LS I,

WMFaRZENEF, RRASHMNERIEOH#ITEH, WAE—GRZEASESHENEO,

WFamRZEEEENSH, NRSMELFERERFNGREE, BARRKNGREENSHMRAS
WINR B EFERNIMRRE,

Animals FEHAEFHRM:

namespace Animals {

export class Zebra { }

}

namespace Animals {
export interface Legged { numberOfLegs: number; }

1
2
3
4.
5
6
7 export class Dog { }
8

}
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ZETF
1. namespace Animals {
2. export interface Legged { numberOfLegs: number; }
3.
4, export class Zebra { }
SF export class Dog { }
6. }

BRT7IZESHIN, (FEFETHRIESHMRARMALIERN, FSHMRREEERERERN (SHEI0) &
BEEAARN, IMBIREHZE, NEEHRZESHERNIMRT EZVEESEMAR,

TR T B MR EER

1. namespace Animal {
2. let haveMuscles = true;
3.
4, export function animalsHaveMuscles() {
5. return haveMuscles;
6. 3
7. }
8.
9. namespace Animal {
10. export function doAnimalsHaveMuscles() {
return haveMuscles; // Error, because haveMuscles is not accessible
11. here
12. 3
13. }

A7 haveMuscles FEESH, RE animalsHaveMuscles BERHEZE THEBRESFAMGRZET]
BAiBEIXNTE =, doAnimalsHaveMuscles RPN B ESHGRAZTEIN—B5, BRIFOIATEREY
HIRY 536

A B SRR NS KBS H

FRTEFUSHELREMNER#HTEH., REGBRZTEMNEXTERESHELENEN, GHE
BEMENFEZER, TypeScriptERXAMINEEESLI —LtJavaScript BAIRITER,

EFGRZTEFZE
XIEFA T AR ERZE
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class Album {

label: Album.AlbumLabel;
3
namespace Album {

export class AlbumLabel { }

o O~ W N B

SHAMNS EE &¥asz=E NTEHBMN -, BIILNSEH AlbumLabel £, FFILEFHHIZE
gEIlR), BHAERE—NRATE-IASPE. (Rr]AMERGRZEHEE N - LSRR,

BRT NEREIVRD, fRfEJavaScript®, SIE—MRBFHEEY BEEmN—LELEEEE R,
TypeScript{EABEREHRKAZXNMENHFRIELE LTS,

function buildLabel(name: string): string {

return buildLabel.prefix + name + buildLabel.suffix;

namespace buildLabel {

export let suffix = "";

export let prefix = "Hello, ";

© 0 N O O b~ W DN B

10. console.log(buildLabel("Sam Smith"));

B, sRRZ(EP]LAARY R EEL:

enum Color {
red =
green = 2,
blue = 4

namespace Color {

export function mixColor(colorName: string) {

© 0 N o o A WDN B
)

if (colorName == "yellow") {
10. return Color.red + Color.green;
11. 3}
12. else if (colorName == "white") {
13. return Color.red + Color.green + Color.blue;
14. 3}
15. else if (colorName == "magenta") {
16. return Color.red + Color.blue;
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17. 3}

18. else if (colorName == "cyan") {

19. return Color.green + Color.blue;
20. 3}

21. 3

22. }

FEENEFH

TypeScriptHIERFFBEMEFH., BFl, EFESHELEDRTESH, BETREUNMERENS
F, BESETypeScriptiEA,.

WRIRY R

S JavaScriptAFHEFH, BIRFTUASARMXRITH T AEFREN]. IEBRINBR—TFTXM A%
:ohNE

1. // observable.ts
2. export class Observable<T> {
8- // ... implementation left as an exercise for the reader ...
4. }
5.
6. // map.ts
7. import { Observable } from "./observable";
8. Observable.prototype.map = function (f) {
O // ... another exercise for the reader
10. }

e ARt TEETypeScriptd, {E4Ri¥EEXS observable.prototype.map —ZFT%0, 1R
AU ERT RIERRIGESIRRiFE:

import { Observable } from "./observable";

declare module "./observable" {

1. // observable.ts

2. export class Observable<T> {

SE // ... implementation left as an exercise for the reader ...
4. 1}

5.

6. // map.ts

7.

8.

9.

interface Observable<T> {

A A4{E A FAM - BookStack.CN #J%E - 46 -



10. map<U>(f: (x: T) => U): Observable<U>;

12. }
13. Observable.prototype.map = function (f) {

14, // ... another exercise for the reader

18. // consumer.ts

19. dimport { Observable } from "./observable";
20. dimport "./map";

21. 1let o: Observable<number>;

22. o.map(x => x.toFixed());

RIRBRVREMTFAIA  import / export METHEBRIMANIAAR—HH., ESERESE
Modules, HHXLFRET BPSHE, PURERRUERSRE—F, ER, ERARHIFEE

=z
'%\'

1. {RABEEY BPEBHIINKRER — (XA BIZIRPELZFERERA,
2. BNEHUAEEYE, REHaaNstA Il (AAMIEEERSHNBFRH#TTRE, H
B default B2REXEF - 1FBEEF#14080)

EETE
RS AZERIR PO SRR A PRBAE) 2 E R 1AF,

1. // observable.ts
2. export class Observable<T> {
3. // ... still no implementation ...
4. 1}
5.
6. declare global {
7. interface Array<T> {
8. toObservable(): Observable<T>;
9. 3
10. }
11.
12. Array.prototype.toObservable = function () {
13. // ...
14. 1}

BT RSRRY BHT AMMRGEIZMER.
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JSX

ISXB—FMER AVBUSEUXMLAYIBIE, TrRIUHEIRS/AMJavaScript, REFZIRBENZKEAR
BIRSCIMMER., JSXEReactiEZEMiRIT, EHEFEEHEERMKI, TypeScriptziFWEr, LI
B RIFISXEERiIFHIavaScript,

BEAXRE
BB R ISKUTHTE:

1. 2"‘3‘(14:—/\ tsx FRE
2. BHA jsx &N

TypeScript BEE=MISXIE: preserve , react #] react-native , XLERXRENRL
ERPHERECIER - EEREHARZEM, 7E preserve BN TEMMABASFREISXUHELERE

HIRVEEA (EE3N: Babel) ., F4, MHXHFEFE .jsx TESR. react HEWRELE

FX React.createElement , E{EAFIAFEEZEEIEITHERRET, MEHXEWTEREH s .
react-native MZHTF preserve , EWRFREBTHAEMNISX, BERMEXEGNT BEE .is .

=zl wA it wWEXET RS
preserve <div /> <div /> .jsx
react <div /> React.createElement (“div"”) .js
react-native <div /> <div /> S

REJAUBEEGRSITEMER --jsx #Ricsktsconfig. jsonBRETIRIEERT,

SEE: S BiRA react IJSX BY, {RPIGAMER --jsxFactory FEEJISXI[ RE (ERINE
71 React.createElement )

= s
s TRVERF
IEI T/L.\/A\E;Eﬂ%ﬁ%:
1. var foo = <foo>bar;

XEBME bar BER foo HKER), REATypeScripttBEARESRRRELINE, ELESISX
RBE R REET ERVEYE, FLL, TypeScriptfE .tsx XHEBEZRETHEARESHEINE,
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JSX

BHTFAEBE .tsx XHEREFERLREZE, EUHRNMZERS—MEEMSERFES: as . L@
M FRARESMER as BEFNS:

1. wvar foo = bar as foo;

as IBERTE .ts N .tsx E#IH, HFEAE5RESE

e
B
il
i
o
i
a8
=N
&

REINE

ATERRISXHERBNE, (UNETEREETREETENTRZENXS, FRBEXF—1ISX
RIATN <expr /> , expr FIEES|AMREETRIRLERA (LLN, EDOMIMEE
By div B{ span ) ERMFEEXKIEGE, XZIFEEEN, REABNTAR:

1. Y FReact, EBTELEMFENFE ( React.createElement("div") ), AMHBAIRBEENXH
HIEFRARESERL (| React.createElement (MyComponent) ),

2. BEANISXTRENEMERENERHGARE,

BEETREE 5 _mX%H, AMBEXNAHSECEREECIEEHITEL.
TypeScriptfEMSReactBEIIE RXFE(N], BBETZSRU—NMNEFEAL, ETENT
RERU—IKREFHFL,

EBTH

BETEERERINIEDN JSX.IntrinsicElements R&, ZXiA\ih, MIRXMEOSEBIEE, 22
M@, AWEBETEHTEERSE, M, IRXMEOEFE, PBLEETEZNBRFEE
£ JsX.IntrinsicElements ZORBMHEEIL, Hlu0:

declare namespace JSX {
interface IntrinsicElements {

foo: any

<foo />; // 1EWH
<bar />; // %

0o N oo o A~ WN B
-

ELEFIFR, <foo /> 2B, BR <bar /> SR, EHEE
£ JSX.IntrinsicElements EIE7E,

R {RBEILATE  JISX.IntrinsicElements LI E— 1" HAFREIKFAEFTERS|:
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JSX

1. declare namespace JSX {
2 interface IntrinsicElements {
SF [elemName: string]: any;
4 }
5. }

ET{ENTE

EF ENTRSERNEEMENFREERINANER,
import MyComponent from "./myComponent";

1

2.

3. <MyComponent />; // 1E#f%

4. <SomeOtherComponent />; // §x

BEMA R AE X ETENTE:

1. RFEHE (FC)
2. EHEH

HTFXAMETENTREISXRANELZX S, AltTypeScriptBASEINFRANMNERLA
R ITRENT, GNSRAEMTALIN, ABATypeScriptFem TRIANEIEFRRIMITIRIE. MNRIXIHERLIAE
FFREATRNY, A ATypeScript ZHESIN KRB NHITHEN., MRKXIBEXW, BofFEds—1»

BiR,
RIERLBF

FWNER, HERE XA JavaScriptfil, ERE—NSHRE props WHR, TypeScriptaigdl
ERREEFTAIR{ESLZ JSX.Element

interface FooProp {
name: string;
X: number;

Y: number;

declare function AnotherComponent(prop: {name: string});

function ComponentFoo(prop: FooProp) {

© 0 N o o A WODN B
)

return <AnotherComponent name={prop.name} />;

kR R
N B ®
Sy

const Button = (prop: {value: string}, context: { color: string }) => <button>
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JSX

HTFERBAG B RN IavaScriptBEy, FTCAFAL ] AR RN EE,

1. interface ClickableProps {
2. children: JSX.Element[] | JSX.Element
3. }
4,
5. interface HomeProps extends ClickableProps {
6. home: JSX.Element;
7. }
8.
9. interface SideProps extends ClickableProps {
10. side: JSX.Element | string;
11. 3}
12.
13. function MainButton(prop: HomeProps): JSX.Element;
14, function MainButton(prop: SideProps): JSX.Element {
15.
16. }

IR RGBS 2RI TIRSR IS (SFC) ., ATFASRIReact i AR, BHAFABRIAFRLIRE
Ay, FELEEAE SFC FIEMFIR StatelessComponent #HEF T,

HKBM

FATRTUATE SCEBHRIZEERY, 28, FATERRIFFERMNIARIE: TTREELE M THREGIR
;'_éiuo

WMEB <eExpr /> , _TTE=REMZER K expr BER, FRUELEROGFE, W
£ MyComponent zeESGEU S, BALRLERFREMMSREFIFESE D, WR MyComponent =2
AT RE, LR FXNEREL,

—BETTHE TRER, SLARBEREMGERNIAASEE (WREFEME) MWEREEMERSHN, BX
UiPA, 7EES6ERIMERT, SEFIEEIDXANEMEAIRIEE, AHMRET R, SEHIEE DX E
#uREMEZEE,

class MyComponent {
render () {}

// {FRMEZES

var myComponent = new MyComponent();

o O B~ WN B
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JSX

// TTEHEMZER => MyComponent
// TTERBIKZER => { render: () => void }

10.

11. function MyFactoryFunction() {
12. return {

13, render: () => {

14. }

15. }

16. }

17.

18. // ERAR%EA

19. var myComponent = MyFactoryFunction();
20.

21. // JEIHEMWER => MyFactoryFunction

22. // WERRHIKZEE => { render: () => void }

TTRASEPIERBERE, RATWIIRELZ IsX.ElementClass I —MNEEIR, BKIA
B9 Jsx.ElementClass A {} , BERECICA#HY FEAXRMREHIISXBIEE AFSHENED,

declare namespace JSX {
interface ElementClass {

render: any;

class MyComponent {
render () {}

© 0 N o o ~ WODN B
)

}

10. function MyFactoryFunction() {
11. return { render: () => {} }
12. }

13.

14. <MyComponent />; // IEHf

15. <MyFactoryFunction />; // 1EHf
16.

17. class NotAvalidComponent {}
18. function NotAvalidFactoryFunction() {
19. return {};

20. }

21.

22 . <NotAvalidComponent />; // &%
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JSX

23. <NotAvalidFactoryFunction />; // %

BHRENE

BUHARRENE - SEMTE_TEBUAR . XEBRERRNETENTRZAMRERE,

WFEBITE, X2 JISX.IntrinsicElements BMHERIZERY,

1. declare namespace JSX {

2. interface IntrinsicElements {

SF foo: { bar?: boolean }

4, 3}

5. }

6.

7. // “foo WITEEMZAN  {bar?: boolean}’
8. <foo bar />;

WFETENTER, MHEMERE, ERNRTEMNBEMNETESOIERE ENENBHRIEE, Z=T
ZERAMNEBHERBELRBELRT JISX.ElementAttributesProperty . EMIZ{ERE—MEBMHER
EX, ETMEBUHBRZESMWMER. TypeScript 2.8, WRX1E

ZE JSX.ElementAttributesProperty , HBARERETEMSRMFIEBEHRRAIE—ISED

declare namespace JSX {
interface ElementAttributesProperty {

props; // IEERMKEMKEILE

class MyComponent {
// FETTEBIZETY HEE B
props: {

© 0 N o o ~ WODN B
)

10. foo?: string;

11. 3}

12. 3}

13.

14. // “MyComponent Ht&EMZEAEIA {foo?: string}’
15. <MyComponent foo="bar" />

TEEMREATHISXEH#ITERMMRENE, IFEEUNUIIEL.
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JSX

declare namespace JSX {
interface IntrinsicElements {

foo: { requiredProp: string; optionalProp?: number }

<foo requiredProp="bar" />; // 1E#
<foo requiredProp="bar" optionalProp={0} />; // 1EHf

© 00 N o o A~ WODN B
S

<foo />; // #A%, /) requiredProp

[N
@

<foo requiredProp={0} />; // &%, requiredProp MXZF#F&H

=
=

<foo requiredProp="bar" unknownProp />; // %%, unknownProp N{£#E

<foo requiredProp="bar" some-unknown-prop />; // 1EHf§, ~some-unknown-prop A~g£4|
12, BIEMIRRR

IR NR—NMEBHMBEARNEENISIHRT (& data-* BE), HFHERENAETEEMHLUENAS

S — M EIR,

FI, ISXER(ER JIsX.IntrinsicAttributes EORIBEEIIMIEME, XLEHIINNEMEELRS
#eBHFMpropseiargumentsfER - tbilReactERY key , iE

= JSX.IntrinsicClassAttributes<T> ZBIZEEIIRTBARRDIEAH (FJERLNEH ) IEEMEEF
EMEINE MY, XBRZESHRRELGIEKE, EReactE, ERARMAITF Ref<t> EBRE

B ref B, EEXRH, JLEOLNFAEEMUEZERN, RIFFEBERFESNISXIRE LEIR
t—LEEiE,

ERIRFAT LRI CAER -

var props = { requiredProp: 'bar' };
<foo {...props} />; // IEH

var badProps = {};
<foo {...badProps} />; // %

a b~ W N B

FINEEINGE

MTypeScript 2.3F%, BAI5IAT _children A& E, _children_ Z_TEEM
(attribute)ZRB A—MFFREM (property), F_JSXExpression BESmiGAZIBHE, 5
A JSX.ElementAttributesProperty R/RE_props_ &MU, FriTeTCAR
F§ JsX.ElementChildrenAttribute 3RRXE_children_%&,

JSX.ElementChildrenAttribute MNiZiEFEBAESE—HEM (property) &,

1. declare namespace JSX {
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interface ElementChildrenAttribute {

children: {}; // specify children name to use

AR E FAMYSEERL, FfiTE(EAReact typings BRIRKIAZEEL,

1. <div>
2. <h1>Hello</h1>
3. </div>;
4,
5. <div>
6. <h1>Hello</h1>
7. World
8. </div>;
9.
10. const CustomComp = (props) => <div>{props.children}</div>
11. <CustomComp>
12. <div>Hello World</div>
13. {"This is just a JS expression..." + 1000}
14, </CustomComp>
1. interface PropsType {
2. children: JSX.Element
8. name: string
4. }
5.
6. class Component extends React.Component<PropsType, {}> {
7. render () {
8. return (
9. <h2>
10. {this.props.children}
11. </h2>
12. )
13. 3
14. 1}
15.
16. // OK
1/7. <Component name="foo">
18. <h1>Hello World</h1>
19. </Component>
20.
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21. // Error: children is of type JSX.Element not array of JSX.Element

22. <Component name="bar">

23. <h1>Hello World</h1>
24, <h2>Hello World</h2>
25. </Component>

26.

27. // Error: children is of type JSX.Element not array of JSX.Element or string.
28. <Component name="baz'">

29. <hi>Hello</h1>

30. World

31. </Component>

JSXLERELEY

ARIAMISXRIADNLERIER ] any , (RAIABEXXANEE, @BUIEE JIsx.Element [,
AT, AEEBNEOEBRRITR, BUSISXNFITRENEREE, EE—1TEA

R ABIRIATV
ISXRVHRER { } IRERAERTIARN,
1. var a = <div>
2. {['foo', 'bar'].map(i => <span>{i / 2}</span>)}

3. </div>

FEMRBEE—MEIR, ERERTERRFREU—ANFAEHE, BEHAOT, SRER
T preserve EIN:

1. var a = <div>

2. {['foo', 'bar'].map(function (i) { return <span>{i / 2}</span>; })}
3. </div>
S
React®EH{

ZR—LfERAISXTReact, fRMNiZ{EMAReactLATEN, XLELMEPFENT Isx SEMBZE

XKfEMReact,

1. /// <reference path="react.d.ts" />
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3. interface Props {
4, foo: string;
5. }
6.
/. class MyComponent extends React.Component<Props, {}> {
8. render () {
9. return <span>{this.props.foo}</span>
10. 3}
11. 3}
12.

13. <MyComponent foo="bar" />; // IEfj
14. <MyComponent foo={0} />; // =

It

jsx: react ZRIFEDVEAMT REZTAERER., PJUAER jsxFactory #<${TIEIN, BRMEX
B @jsx EBESESINIXXHELIRE, L, 44 createElement iXE jsxFactory , <div
/> =fER createElement("div") 3R4RE, MAR React.createElement("div") ,

ERESUG TEXFER (ETypeScript 2.88) :

import preact = require("preact");
/* @jsx preact.h */

const x = <div />;
=%

const preact = require("preact");

const x = preact.h("div", null);

T RBEERERMHSEM Jisx HRTEINER (LEBEE ), NRT REUE
B React.createElement TENX (EiN), RIFBEHLMNE React.ISX , ZEANRELE
B asx . WMRIT BHENXA h , BLAEKESLBH Isx ZBAIFKKE h.isx .
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Decorators

fEETypeScriptFIES6ES|IANTHE, E—LZR THIBELNINVIFIERIFN ESIB L K ELRY
51, #IiM28 (Decorators) AFNIEXNFRRE A @S TTRIZIEEZRIMMERHE T —fFA,
Javascript BaRimzs BibEEINIEERNZE —MEL, (BETypeScript BEEMH— KB M HF
AR $%,

AE BB USRMESY, ERRNRAPIESEENT,

EHERBASREMIRIBESYE, MOTEGLITH tsconfig. json BJF
FA

experimentalDecorators #mi¥ESiEIN:

1. tsc --target ES5 --experimentalDecorators

tsconfig.json:

1. {

2. "compilerOptions": {

3. "target": "ES5",

4, "experimentalDecorators": true
5. 3

6. }

P
—
=1
Bt

_KIMEE_R—MISIAEEIRAERE, EREMMMINRIZEERE, 750k, AR, BHESSHLE, RIifZERE
Fl @expression XMV, expression KIEFWAAN—NEE, EREBITREIEA, HRiH
HEIREEMASRIEN,

BIg, B—A @sealed RIH%E, BAIAXHEN sealed FE:

1. function sealed(target) {
2. // do something with "target" ...
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IR EEERMERNTEE—AENFENGF,

wimes Ll
MRBINEEH — MEIFR AR —AEAL, BIES—ARIBBT &R, _RHRT 5

B—AEREMELE, ERE-MRAIN, CAERIGEEEITREA,

FATFT OB FEMHBANRE —MRIGE L] KL

1. function color(value: string) { // XE—/EMEI
2 return function (target) { // XEB¥iHR

3. // do something with "target" and "value"...
4 }

5. }

IR TEAEXRRNTEE-AEIMFANFL T,

SANRIBII AR AR —NFREL, SR TERG:

HEANKRIMBNATF—AFERL, EMREARSESHRLEMN, EXMEET, HE€5 f_f_g_
B, E8MER(F o g9)(X)EBF_f_(g(x)).

[E#£89, ETypeScriptE, HSNKRIMJINMAE—NFIELRZHITUT T RAVRE:

1. HEEFRRMNRIGERIAANKIE,
2. KEMNSRZWEFRE, AFELKXIER,

MRFBAVERRIGZEL BNE, ATCAEE FEAGIFRMECIIRERIRF:

1. function f() {
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2. console.log("f(): evaluated");

return function (target, propertyKey: string, descriptor:
PropertyDescriptor) {
console.log("f(): called");

function g() {

© 00 N oo o b~ W
S

console.log("g(): evaluated");
return function (target, propertyKey: string, descriptor:
10. PropertyDescriptor) {

11. console.log("g(): called");
12. 3

13. }

14.

15. class C {

16. @f()

17. @g()

18. method() {}

19. }

EiEGEBERITENR I T4

1. f(): evaluated
2. g(): evaluated
3. g(): called
4. f(): called

i
—
=1
B
oy
fmH

ERARERBRLRYRIGERAF A T HEBIIRFF R A -

1. SRR, ARKRR_F77ERINE_, RIFFRINSE, S BHERINIE_NAREZNLAIMR.
2. SRR, ARKRR_TFERIGE_, RIFFRISE, S BHRIE_NARS RSN,
3. BRI _NAZIMIEERLL,

4. _RRIMBE NARIE,

1
i
—J
=1}
NGO

1]

_RRImEE_HE BAZRI#AEE ( REEEFR ), LXRIP[BNAFEMSEE, sJLARKREM, €
BB ETE N, LRIMBAEAEEANXGPR( .d.ts ), BAREREEMFIMNELETXH (Lt
%0 declare HYZE).

—\l.
b
il
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ERIMBRANSEBITR SFRBRIEA, KNMSREFEAEE—NSEL

NRERIMBRE—ME, ERERRBIIMISRIERERENSH,

ER NRAEERE— NSRS, FROIUESAEHFERMERSE, TTHRIGSFIAREER_F2
jjflj\ﬁyl_

THEIRERRKRIFEE( @sealed )HIFIF, MAE Greeter K

@sealed
class Greeter {
greeting: string;
constructor(message: string) {
this.greeting = message;
}

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

© 0 N O O b~ W DN B

IRV
(©)
)

BATTLUXMHEE X @sealed ZKIMES:

function sealed(constructor: Function) {
Object.seal(constructor);

Object.seal(constructor.prototype);

A W N R

5 @sealed WHMITHIEHMER, ERFZBIULEMNMERBFREE, (7£: &Hlobject.seal)

THE - EHWSERFE T,

1. function classDecorator<T extends {new(...args:any[]):{}}>(constructor:T) {
2. return class extends constructor {
8- newProperty = "new property";
4, hello = "override";
5. 3
6. }
7.
8. (@classDecorator
9. class Greeter {

10. property = "property";

11. hello: string;

12 constructor(m: string) {
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13. this.hello = m;
14. 3

15. }

16.

17. console.log(new Greeter("world"));

FikERImzS

_hiERImS_FREE—ANAENERZR (REEAREEHE) ., EaHNARAEN_BHEAR
E, STCARRIEM, BB BIRFEENX., HiERIMBEBAEERESHEXEG( .d.ts ), BEFHHIEE
{al9pER E RS (EE90 declare BY93E) A,

HERMBRANSESITREFRBWER, FATINIINSH:

1. WFESAARGRENMSELE, WTFEAIMZRENRENR,
2. RGBT,
3. AGR_EHHIR

B NRKBHREHEREANT ES5S , _BHERFT AR undefined
MRFGEXRITRRE—ME, ESRABIEREN_BHEERMNT
EE WRAEMEBFRANT ESS REESKZBE,

THEHR—NAERINEE ( @enumerable ) BIBIF, NATF creeter EBIFEL:

1. class Greeter {
2. greeting: string;
3. constructor(message: string) {
4, this.greeting = message;
5. 3
6.
7. @enumerable(false)
8. greet() {
9. return "Hello, " + this.greeting;
10. 3
11. 1}

FHATTAR FEBERKFAREX  @enumerable ZKIM2F:

1. function enumerable(value: boolean) {
return function (target: any, propertyKey: string, descriptor:
2. PropertyDescriptor) {
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SE descriptor.enumerable = value;

by

XEBR) @enumerable(false) B— MR . NZIMBE @enumerable(false) #WiEFANR, ©
SENBEMEEATTAY enumerable B4,

_1510)g8RImEE_AEE—MARIENAEEZEl ( EFEEIAREEAEHE) . AR NEATiAREE_
BMEEIAT _FHReTUARRMEM, BoieEin—MALISBEN, A0SR InSEAERERPE]XGH
(.d.ts), SREEAIMEB LTI (EEUWN declare BYZE) E,

B TypeScriptAAFERFRIG— RN get F1 set iA8)38, BNMKZMRE, —MHAMFER
RN AEXEINFE -GN L. XREA, ERIMBNAT -1 _BHEHEAT_N, ERXE
T get M set ipOE, MARHDFEERR,

R RIRRANZEBITH HFREAWIAA, FATIEITSH:

1. WFESAARGRENMESERE, WTFEAIMZRENRENR,
2. PGRKIRTF,
3. MGH_EMERAT

AR NRARBMEBMRRA/NTF ES5 , _Property Descriptor_Y4£ & undefined .

MR VIEIZRXRIGEHRE —ME, ESWAELEN_BIHHIAT

EE MRAEMEBRRANT ES5 REESKZBE.

THERERTIADEE%RIMEE ( @configurable ) BIfIlF, MAF Point ERIFHA L

1. class Point {
2. private _x: number;
8 private _y: number;
4, constructor(x: number, y: number) {
5. this._x = Xx;
6. this._y = vy;
7. 3
8.
9. @configurable(false)
10. get x() { return this._x; }
11.
12. @configurable(false)
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13. get y() { return this._y; }
14. }
FATPTCAEE AN TR EEEARE X @configurable ifigd
1. function configurable(value: boolean) {
return function (target: any, propertyKey: string, descriptor:

2. PropertyDescriptor) {

3. descriptor.configurable = value;

4 3

5. }

EEE

_EBHRImE_FERE— 1 EMERZE (ZEERMFER) ., BUMRIMSSANERERENGF
(.d.ts), HBEEMEINEBLETX (LEO declare BYZE) B,

E}E

BHRID[BRANIESITH SFRBWIAR, FATI2NSE:

1. WFESAARGRENMEEERE, WTFEAIMZRENRENR,
2. PBGRKIRTF,

IR _EBMEAT AWM ASHEAEBMRITE, X5TypeScript2MNMA¥ItEMRITENER, H
HERRBEDNEEEX —NRENRI AR R —NEOEY, FERNEEMIER—NEHEIRNLT
%, BREMELSEZBEE, Eit, BEERATRERARGENLTREHRATENBFNENL,

MRiGEFFRIGEHRE—ME, ESWBFEREN_BHRAR .

BATFTURERICFZ N EMRITTRE, WTEIFAR:

1. <class Greeter {

2. @format("Hello, %s")

8. greeting: string;

4.

5 constructor(message: string) {

6. this.greeting = message;

7. 3

8. greet() {

9. let formatString = getFormat(this, '"greeting");
10. return formatString.replace("%s", this.greeting);
11. 3
12. 1}
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ARIETENX @format FRIMEEF] getFormat EREY:

1. import "reflect-metadata";

2.

3. const formatMetadatakKey = Symbol("format");

4,

5. function format(formatString: string) {

6. return Reflect.metadata(formatMetadataKey, formatString);

7. }

8.

9. function getFormat(target: any, propertyKey: string) {
10. return Reflect.getMetadata(formatMetadataKey, target, propertyKey);
11. 3}

XA @format(”Hello, %s") FEIMBEEAN EHEI[ ., % @format("Hello, %s") *RiAFAT,
Enl—RXNEERTEIE, Bd reflect-metadata EBEHY Reflect.metadata BEIZEK,
4 getFormat IR, EiEEUEXITEIE.

-

FE EINMIFEZEFER reflect-metadata EFE, EETHIETHE reflect-metadata EFEiFLH
HER.

W

3

RIMzS

_BEKINE_FIRE—SUFRZE (ZRRESUFH) . SERINBNATEMSRBHTTER
B, BSRRIGB[/AEMRESBEXXG (.d.ts) , ERHETINEBLETX (LI declare BI2E) B,
SRRMBRANSASTHIFRBWIER, FATIBINSEK:

1. WFESAARGIENMESEE, WTFEAIMRRENRIENR,

RLREIBF,
SRERBSHIIRPHERS,

IR BRRIMBREAREU—NHENSERESREAN.

TRIEXTESHFEIMEE ( @required ) HMNATF creeter EFEN—NSE:

1. class Greeter {

2 greeting: string;

3.

4 constructor(message: string) {
) this.greeting = message;
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@validate
greet(@required name: string) {

return "Hello " + name + ", " + this.greeting;

REHANVERATEAIRBENX Orequired F1 @validate 3K[MBE:

import "reflect-metadata";

const requiredMetadatakKey = Symbol("required");

function required(target: Object, propertyKey: string | symbol, parameterIndex:

number) {
let existingRequiredParameters: number[] =
Reflect.getOwnMetadata(requiredMetadataKey, target, propertyKey) || [];
existingRequiredParameters.push(parameterIndex);
Reflect.defineMetadata(requiredMetadataKey, existingRequiredParameters,
target, propertyKey);

}

function validate(target: any, propertyName: string, descriptor:
TypedPropertyDescriptor<Function>) {
let method = descriptor.value;
descriptor.value = function () {
let requiredParameters: number[] =
Reflect.getOwnMetadata(requiredMetadataKey, target, propertyName);
if (requiredParameters) {
for (let parameterIndex of requiredParameters) {

if (parameterIndex >= arguments.length ||
arguments|[parameterIndex] === undefined) {

throw new Error("Missing required argument.");

return method.apply(this, arguments);

@required FIMEZARIN T ITTEIESLIKIESLKIRIC AW ER, @validate ZR{MEZIE greet Fik
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BRAE— RN EEIERRCHRMRIIIER LS.

EFE XMIIFEAT reflect-metadata E, EETHIETHE reflect-metadata EMNES(E

o

TCEE

—Le@|F{EHT reflect-metadata FEFRZFFLIGMHAImetadata API, XNELXEARE
ECMAScript (JavaScript)imERI—E89., JAM, HRIMEBEMECMASCriptEAMERNE, XL
¥ RIS T 4AECMASCr ipt AR 4,

{RE] LA npm B FRIX AN :
1. npm i reflect-metadata --save

TypeScriptiFhmBRIMEMEREMITIIE, REEEHS1TE tsconfig.json BF
B emitDecoratorMetadata #mi¥s8i%EIN,

Command Line:
1. tsc --target ES5 --experimentalDecorators --emitDecoratorMetadata

tsconfig. json:

1. {

2. "compilerOptions": {

3. "target": "ES5",

4, "experimentalDecorators": true,
5. "emitDecoratorMetadata": true
6. 3

7. }

HERRE, RE reflect-metadata FEMWSIAT, RITMERNRIMAIEERE B ] AEEBITRHER.

AR BIFRR:

import "reflect-metadata";

X: number;

1.

2

3. class Point {
4

) y: number;
6

}
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class Line {

private _p0O: Point;

10. private _p1l: Point;

11.

12. @validate

13. set pO(value: Point) { this._p0® = value; }
14, get pO() { return this._po; }

S[ESH

16. @validate

17. set pil(value: Point) { this._p1 = value; }
18. get p1() { return this._p1; }

19. }

20.

function validate<T>(target: any, propertyKey: string, descriptor:
21. TypedPropertyDescriptor<T>) {

22. let set = descriptor.set;

23. descriptor.set = function (value: T) {

24, let type = Reflect.getMetadata("design:type", target, propertyKey);
25. if (!(value instanceof type)) {

26. throw new TypeError("Invalid type.");

27. 3

28. set.call(target, value);

29. 3

30. }

TypeScriptfmi¥2En]LAIEIT @Reflect.metadata IRIMEHENIZITTMMERAVERER, FRRJUNIARTE
MY F FmEmrITypeScript:

1. <class Line {

2 private _p0O: Point;

3 private _p1l: Point;

4

5. @validate

6 @Reflect.metadata("design:type", Point)

7 set pO(value: Point) { this._p0® = value; }

8 get po() { return this._pO; }

9
10. @validate
11. @Reflect.metadata("design:type", Point)
12. set pil(value: Point) { this._p1 = value; }
18 get p1() { return this._p1; }
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14. }

R KIMRTHIER AL B T s CAIR IR A P R IR ERICYE (breaking changes)
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TR

BATRA

1B
A\
N3

e E

BRT ERMNEBENRERSR, TRIT MBI EREERIEENAN, MEKESS —MIREENR
B, {ReJgEfEScalaFiEESENmixins RESFHELZXBRIET, (BEEJavaScript i 2ERIT
:oR

BATRP
1 EEIT

TEHAHETR TIfFETypeScript BEREA. BEHRNNESHERXERNABEELTEN.

1. // Disposable Mixin
2. class Disposable {
8- isDisposed: boolean;
4, dispose() {
5. this.isDisposed = true;
6. 3
7.
8. }
9.
10. // Activatable Mixin
11. class Activatable {
12. isActive: boolean;
[ activate() {
14, this.isActive = true;
15. 3
16. deactivate() {
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17.
18.
19.
20).
23l
22

23.
24,
25.
26.
27.
28.
29.
30.
31.
B2
SO
34.
SSF
SHF
87
38.
9.
40.
41.
42.
43.

44,
45.
46.
47 .

this.isActive = false;

class SmartObject {
constructor() {
setInterval(() => console.log(this.isActive + " : " + this.isDisposed),
500);

3

interact() {

this.activate();

interface SmartObject extends Disposable, Activatable {}

applyMixins(SmartObject, [Disposable, Activatable]);

let smartObj = new SmartObject();
setTimeout(() => smartObj.interact(), 1000);

/1177777777777 77777//7/77/77///7/7/7/7////7/77/7
// In your runtime library somewhere
/1177777777777 777777/7//77/7/7/7//7/7/7/7///7/7/77/7

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

1)
});

IR RERP

A CIE Y

RBEEXEXTHENE, elilFlnixins, FJREEBNEMBREXT —MIENTTHEINEE.
HEBAMEAENREE—1 %L, BNERXMMINEE,

1.

// Disposable Mixin
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2. class Disposable {
S isDisposed: boolean;
4, dispose() {
5. this.isDisposed = true;
6. 3
7.
8. }
9.
10. // Activatable Mixin
11. class Activatable {
12. isActive: boolean;
13. activate() {
14. this.isActive = true;
15. 3
16. deactivate() {
17. this.isActive = false;
18. 3
19. }

THEE-NE, FE8TEM M nixins, TEHXRE-TEARRELLREN:

class SmartObject {

interface SmartObject extends Disposable, Activatable {}

HEEITEINRZ, BIEBE smartobject EKEMYFHE Disposable F Activatable , M=
£ smartobject IEOEMMBEN, HTFHEHMITFE, Smartobject EOSWEA
B smartobject ZEEM,

TEEMBIEN, BRSRADisposableflActivatable& IR EISmartObjectEAIE, RE
BASH, HEiRid, BINEBEXEEESN. XERBNEEBEEAMNERINITA,

&ia, BIMFRARIARTEMSERRE,

// Disposable

isDisposed: boolean = false;
dispose: () => void;

// Activatable

isActive: boolean = false;

o O B~ 0N B

activate: () => void;
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/. deactivate: () => void;

&fa, EBmixins;BAEXKIZE, ST EEREIMERT,

1. applyMixins(SmartObject, [Disposable, Activatable]);

&ia, SIEXNENERLE, BRIMNUEARE, TEREMAnixins LHIFMBENY, AEFIZFBERLE,
IEZ Al SR R B ERY SRS,

function applyMixins(derivedCtor: any, baseCtors: any[]) {
baseCtors.forEach(baseCtor => {
Object.getOwnPropertyNames(baseCtor.prototype).forEach(name => {
Object.defineProperty(derivedCtor.prototype, name,
Object.getOwnPropertyDescriptor (baseCtor.prototype, name));
1)
1);

~N o o1 b~
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=REIES

o b
=MEIES
=R RESEDUFENSTER, TRNABR M REEES EA,

=MEES_N_AITREESENXAFNENR, —P=R&ESHIERELRBITHSITER, X
BREEEN=fR&ES, WREEIE—MEAmFREZRE, BAE(SWIHMEENRITER,
FEAREBRIRIVEX.

/// <reference path="..." />

/// <reference path="..." /> HER=MELBSHRENN—M, CHTHIAXMER_AK

—0

=RES I BAEIRRIFRERFIEPES| AREIMNIX G,

SfEM --out BY --outFile B, EWFIMMARREHABIRFN—MEE XEEHDXME
RABEFNUE S ISR RIEAIRF —H.

AL 324 A S

MiIFRIIWANFHITIERBITATE=RL&SIBES. EXNIRER, FOMIXESRINEwiE
WIEH,

XPMERERU—E R _FE; TlIREGIITHEENXHRZE tsconfig.json H

By "files" FUREBAINM., XLRNHZIBEWIRFHITNIE, E—IXEWRINMATIRE, €
BENMEZRLS I REERGE, 2EE(E83NER, =R4%s5IANENEXHELRINF,
(ERRER TR U,

— N =RLS I AREZEEAN TE2ERNXHEHR, MRANERIM,
THix
SIRAREFENXASRE. — I XHR=M%E<SS I BECaRE.

{§§FH --noResolve

NRIEET --noResolve LWIFEIN, =RELSIARWEAEE; ENAIEMHME, EAFNTETE
X,

/// <reference types="..." />

5 /// <reference path="..." /> 85t (BFEB_{X#Hi_), /// <reference
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types="..." /> IBLHEMATHENEBIKH.

WXL B FIEITSE import B EMIRIRBRVERTEM, FINERMIE=/M&ERS|HIE
SHM import FEHEARYEL

fBlgn, & /// <reference types="node" /> S|IAZRIEBANHY, RAXNXXEFER
T @types/node/index.d.ts BHEABRAMNET; HEH, INMNEFEAREIMNESFAXG—EHE

NEEMRBEE— d.ts XHRAERXMES,

WFABLEAERIZMEREMBIAEBEN Y, miXZBEMMMRI /// <reference types="..." /> ;
SHNE _SRXHPERTSIANEEMNFIRR A SEEMBIBERXGERM /// <reference
types="..." /> 1&f,

EE2E ts XHEFBR—MT otypes BHIKER, EA --types mSTTIEINEL
£ tsconfig.json BIEE., BEME tsconfig.json Ef&E
FH @types , typeRoots #0 types T HREi¥tE,

/// <reference no-default-lib="true"/>

EMESIE—NXEARCH_BIAE_. FRE lib.d.ts XEMEARENTARMINREZIXNE

XMESHRRFFBRERZIIIET_AE_BESXNEKINE (LI, 1lib.d.ts ), X5ESHLSITLE
£ --noLib 481,

BEIFE, HEBT --skipbefaultLibCheck B, YRiFBRELZIIEETH /// <reference no-

default-lib="true"/> HI{E,

/// <amd-module />

FKINBER TEMBVAMDIZIREIRERR, EBRE, H— LT EEZAIBERMIIRIRINS= 40, Lt
m or.js .

amd-module IBLMIFLERIFEBEN—NANEIFEIRE
amdModule. ts

1. ///<amd-module name='NamedModule'/>
2. export class C {
3. }

IX£Y% NamedModule {EAZIAMD define ERENER:
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amdModule. js

1. define("NamedModule", ["require", "exports"], function (require, exports) {
2 var C = (function () {

S function C() {

4. }

5 return C;

6

7

8

DO
exports.C = C;

1);

/// <amd-dependency />

EFE: IMNMESHWERT., {FH import "moduleName"; EAJKE,

/// <amd-dependency path="x" /> HiFRHEIFEE—NETypeScriptiZRIKFHEZHIEN, #MH
BIrER require ABA—ZE%.

amd-dependency IESWMAIUTE—NAER name BYE; EAEFR(1amd-dependencyfE A—N
AIERF:

1. /// <amd-dependency path="legacy/moduleA" name="moduleA"/>
2. declare var moduleA:MyType
3. moduleA.callStuff()

4 RiAYJavaScript{Xig:

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

});
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JavaScriptXHEREENE

TypeScript 2.3BAGRIRRASZFHER --checkds ¥ .js NHEHITEBRKEMEIRETR.

{REJBUBIEIARI]  // @ts-nocheck EFRRZBEEERNE; ik, FeJllBEEE  --checkds 1&E
FRIM— // @ts-check ERRKENMKEFL s X, {RLRJCAER // @ts-ignore 3K

DREARITHIERIR, WRMREEAT tsconfig.json , ISKHERERE—LERIGENRIC,
0 noImplicitAny , strictNullChecks %%, {BENISKEBEBZHENZEMNG, EFERTEIRCH

AJREAEHFERNER.

WEE .is XHF ts XEHERBERELNER, BUTIRFEIE:

ﬁﬁJSDOC E:“E—%/j_\ ;:FU1I:I/|_,\

s XHE, EBETURE .ts XEEHHERTHEK, B, S2EBVREERIERR, B8
BLEITISDoCKRIEE, FMIFLEE .ts XHEH, UWETypeScript, --noImplicitAny &R
mIFBLIEEMELINMNERE., (RTNRFEENERL; GESFHENE)

JSDoCERHEIMRI AR IRE JiX N FEERRYZEEY, LEyl:

1. /** @type {number} */

2. wvar Xx;

S

4. x = 0; // OK

5. x = false; // Error: boolean is not assignable to number

{RE] ATEX 3K BIFT B ISDoc 2 #5H9HE L, JSDoc3iy,

BIERHERTR B TRANEEIER
ES2015R BRI BIENSE. BHERISHEN, HENKTEE—H#,

T .js XHE, mIFBNAERTWEMREEREHREMERE, BHIREREMSRHNER
EMZEE, RECLAMSRBBEENHEEMSRBER undefined | null , HEXMWE
L, RERSRMEMNENERENERSEE, AMERBREEXNBESEIANR—EFEN, A
MABLEAE %, TFENEREE XHBMH S AT ER,

1. class C {

2 constructor() {

8. this.constructorOnly = 0

4 this.constructorUnknown = undefined
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5. }
method() {
this.constructorOnly = false // error, constructorOnly is a number
this.constructorUnknown = "plunkbat" // ok, constructorUnknown is
string | undefined

this.methodOnly 'ok'" // ok, but methodOnly could also be undefined

10. 3

11. method2() {
this.methodOnly

12. boolean | undefined

13. 3

14. }

true // also, ok, methodOnly's type is string |

MB—PTBEMNRKERRIRED, ENSWIMARAN,

MREMEMERZIXEAR, BAMEMSHBERISDocFIHENEKE, WMREMBESEYRIK,

MEEHIFTEEMERNELCHIE:

1. class C {

2 constructor() {

3 /** @type {number | undefined} */
4 this.prop = undefined;

Sk /** @type {number | undefined} */
6

7

8

9

this.count;

10. let ¢ = new C();
11. c.prop = 0; // OK

12. c.count = "string"; // Error: string is not assignable to number|undefined

MISEFRT X

ES2015BAFI, Javascript{ERMERINE L, mFH[IFIMEXNFEEBIFHIER LR
ES2015089%, BHEIEMRIEIFI EE B —E,

function C() {
this.constructorOnly =

this.constructorUnknown = undefined

¥
C.prototype.method = function() {

o O B~ WN B

this.constructorOnly = false // error
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7. this.constructorUnknown = "plunkbat" // OK, the type is string | undefined

S #Common JSFRIR

£ .js NXHE, TypeScriptgEiRaltiCommonJStER, XF exports #F module.exports HINE
BEWIRBIASHAE, B, require RBIBRHBIRAINIEREA, FlU0:

// same as “import module "fs"®

const fs = require("fs");

// same as “export function readFile"
module.exports.readFile = function(f) {

return fs.readFileSync(f);

~N o o~ 0ON R

YtJavaScript X BB AT ILEETypeScript BE®ZZ 7T, AXEHONWBMEFMEHEARER
FIFH,

E, BPIINRFHERHRAZTIE

Js XHEBERERRGRZE, TRJMATERES, tbil:

1. class C {

2. }

3. C.D = class {
4. }

ES20152ZFIRIIE, ER]URRSIRHETE:

function Outer () {
this.y = 2
}
Outer.Inner = function() {

this.yy = 2

O o A WON B

e AT eI RmRZE:

1. wvar ns = {}

2. ns.C = class {
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3. }
4. ns.func = function() {
5. }

EEZFHEENTL:

1. // MRVARKREZREN

2. wvar ns = (function (n) {

SE return n || {3},

4. 3)0);

5. ns.CONST = 1

6.

7. // defaulting to global

8. wvar assign = assign || function() {
9. // code goes here
10. }

11. assign.extra = 1

W R TH B /2 R

ts XHE, ANKRFEEVRE N TENENBLAERRTEE, MIVMRATEBRRINEINY
RFEEP, XMNE .js XHEBRMET; WRFEAEREBFAMEIER, RIFRMFAVIERT
RBEXKEM, BIa0:

1. wvar obj = { a: 1 };
2. obj.b =2; // Allowed

WRFEAENRUMFILEEE—NEIARRSIER [x:string]: any , EATRTLA# 2L AL RIBRSY
MA T AN SR,

5HEISETRHEM, ZXMITHEILAEITIEE ISDocKRIRNE, FIg:

1. /** @type {{a: number}} */
2. var obj = { a: 1 };
3. obj.b =2; // Error, type {a: number} does not have property b

null, undefined, FIZ=£ARVERIRanyskany]| ]

fEMA null , undefined ¥JMBILRITE, SHEEM, EINRER any , MERES
8 null RERINT, AR [1 YREHNEE, SHEEN, ENNERRER any[] , MER
g null REREAT, W—HPSRE LEIBFES YR ENEN,
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RRIZY

1
2
3
4
SF
6
7
8
9

function Foo(i = null) {
if ('i) i = 1;
var j = undefined;
Jj=2;
this.1 = [];
¥
var foo = new Foo();
foo.l.push(foo.1i);
foo.l.push("end");

SR AARIERY

EH?TESZOlSZﬁﬁiE;‘H"“ ESE, Bt .js XEERBRHSHEHRIEMIENEN.

ikl

PHSHIARREE LT,

FEIEN—RE, EFRISNSRIIRRKZREE—1MER,

140 :

~N oo o~ ON R

function bar(a, b) {

console.log(a + " " + b);
}
bar(1); // OK, second argument considered optional
bar(1, 2);

bar(1, 2, 3); // Error, too many arguments

{EAISDoCEMHIRB MM FZIMN BRFR, ERISDocAlESHIEEZRTRRAIL

It
R ©

© 0 N O O &~ WON B

/**
* @param {string} [somebody] - Somebody's name.
*/
function sayHello(somebody) {
if (!somebody) {

somebody = 'John Doe';
}
console.log('Hello ' + somebody);
}
sayHello();
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EE arguments }Eliéﬁtlj E"‘Jvar - args%%ﬂlﬁﬁﬁ

MR—NRMAVREIAARBN arguments BISIA, BBARXNMRBERIAMBIAIEBE—{var-arg

SE (ted:  (...arg: any[]) => any )). {EMAJISDocHIvar-argiBiERIEE arguments HYZE
B,

\

/** @param {...number} args */
function sum(/* numbers */) {
var total =
for (var 1 = 0; 1 < arguments.length; i++) {
total += arguments[i]

}

return total

00 N o 0o A W N B

RIBERIRESHEIAA any
mFJavascript ERE—MERNBERETIRSY, BIREETNSHERBRUR any .

FextendsiBA]H:

WUQD React.Component HEXMEEMNELESE, Props F state ., E—N .js X
B, 88— 1M&8&AEextendsiBAIBREEEN]. EAMSHEERN any

import { Component } from "react";
class MyComponent extends Component {

1

2

3

4, render () {
5 this.props.b; // Allowed, since this.props is of type any
6

7

{EAJSDocHY @augments SRBEA#HIIEEZREL, fIg0:

1. import { Component } from "react";

2

3. /**

4, * @augments {Component<{a: number}, State>}

5 */

6. class MyComponent extends Component {

7 render () {

8 this.props.b; // Error: b does not exist on {a:number}
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9. 3
10. 3}

7£JSDocs|FAH:

JSDocERIBEMIELEIS AN any

1. /** @type{Array} */
2. var x = [];
8-
4. x.push(1); // OK
5. x.push("string"); // OK, x is of type Array<any>
6.
7. /** @type{Array.<number>} */
8. vary = [];
9.
10. y.push(1); // OK

11. vy.push("string"); // Error, string is not assignable to number

ERLER

ZBURIBVARER arguments REETZESE, BIMR, XMRENEBHEMILEE, KSEE
FERDHERREDR; EXFERT, KBESHEREEIAN any , HIA0:

1. var p = new Promise((resolve, reject) => { reject() });

3. p; // Promise<any>;

F3EH9ISDoc

TEBFIRSIL T SRIFTZ5RIISDociERE, (RRIBAAE 1 EJavaScript XIFERIMERER.
IR, RBETEIILAFE (FIE] easync ) EREANZFHHFH,

e Q@type

e (@param (Oor @arg Or @argument )
e (@returns (Or @return )

o (@typedef

e (@callback

e (@template

e (@class (or (@constructor )
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e (@this
e (@extends (Oor @augments )

e (@enum

EMURINEX Susejsdoc.org FEAAHIEE R —BNHEREHNEBE, TEMNBHEATEN]
X BIFEH T —ERE,
@type

BJLAER @type #FRICHEIFA—NRBEBM ([RIBER, TypeScriptEFEBRREERY, z(7EISDoC
B @typedef PRICIETERY) FICAMER{EITypeScriptERIFI R Z#ISDocER,

1. /**

2. * @type {string}

SF */

4. wvar s;

S

6. /** @type {Window} */

7. var win;

8.

9. /** @type {PromiselLike<string>} */
10. wvar promisedString;
11.
12. // You can specify an HTML Element with DOM properties
13. /** @type {HTMLElement} */
14 . wvar myElement = document.querySelector(selector);
15. element.dataset.mybData = '';

@type PICAIBEBXSZEELHIGN, string F0 boolean ZEEIRIEXE,

1 /**

2 * @type {(string | boolean)}
3. */

4. wvar sb;

IR, BESERNEN,

1. /**

2 * @type {string | boolean}
8. */

4. wvar sb;
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BEMATURIEEARE:

/** @type {number[]} */

var ns;

/** @type {Array.<number>} */
var nds;

/** @type {Array<number>} */

o O b~ W N B

var nas;

HELAEENRFEEXRE, FW, —NFE a (FHE)M b (HF) BENNK, EATEH
HIEA:

1. /** @type {{ a: string, b: number }} */

2. var var9;

BIAEAFFRNBFRSIZBRIEE map-like F array-like BIXHR, FEAIRERIISDOCIEX
B & TypeScriptigi%,

/**

* A map-like object that maps arbitrary “string’ properties to “number’s.

*

* @type {Object.<string, number>}
*/

var stringToNumber;

/** @type {Object.<number, object>} */

© 0 N o o B~ WON B

var arraylLike;

XA MNEESTypeScript A { [x: string]: number } F1 { [x: number]: any } =FH[E
B, YmiFEREEIR B HXAMIEIE,

BILAMEATypeScriptaiClosureiEi&ig E RN,
/** @type {function(string, boolean): number} Closure syntax */

var shn;

/** @type {(s: string, b: boolean) => number} Typescript syntax */

A w0 N R

var shn2;

SEEEERRIEER Function 38EL:

1. /** @type {Function} */
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2. var fn7;
3. /** @type {function} */
4. var fné6;

ClosurefVHERE o] AFEA:

Jxx
* @type {*} - can be 'any' type
*/

var star;

Jxx
* @type {?} - unknown type (same as 'any')
*/

var question;

00 N o 0o A W N B

R

TypeScriptfE& TClosureBR¥iRiEA, HERSRANNEMER etype RIC, PIAF—FhsEHY
FeIRRL 7 — LR

1 /**

2 * @type {number | string}

3. */

4. var numberOrString = Math.random() < 0.5 ? "hello" : 100;

5. var typeAssertedNumber = /** @type {number} */ (numberOrString)

S AL

AJUERSALENEEXHREAFRH, XMEERZTypeScript5EHhY, S5ISDoctiERE:

Jxx
* @param p { import("./a").Pet }
*/
function walk(p) {
console.log( Walking ${p.name}..." );

O o A WON B

SNERE R AEREEE B B AR

/**
2. * @typedef { import("./a").Pet } Pet
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© 0 N O O b~ W

*/

Jxx
* @type {Pet}
*/

var myPet;

myPet .name;

SAER R AREMERPFE —MEREEL,

A W N R

/**
* @type {typeof import("./a").x }
*/

var x = require("./a").x;

@param %D @returns

@param 1EEHM otype HHE, BEMNT 1S8R, £A [1 TUESHFERENEERN:

R
R ©

B

© 0 N o o B~ WON B

oo o A WON B

// Parameters may be declared in a variety of syntactic forms
i
* @param {string} pl - A string param.
* @param {string=} p2 - An optional param (Closure syntax)
* @param {string} [p3] - Another optional param (JSDoc syntax).
* @param {string} [p4="test"] - An optional param with a default value
* @return {string} This is the result
*/
function stringsStringStrings(pl, p2, p3, p4){
// TODO

EREEEE B R L URY:

/**
* @return {PromiselLike<string>}
*/

function ps(){}

/**

* @returns {{ a: string, b: number }} - May use '@returns' as well as
'@return’'

*/
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9. function ab(){}

@typedef , @callback , *D @param

@typedef PJLAAIRABAEZREE, H @param ZEURIEE,

1. /**
2. * @typedef {Object} SpecialType - creates a new type named 'SpecialType'
S * @property {string} propl - a string property of SpecialType
4, * @property {number} prop2 - a number property of SpecialType
SE * @property {number=} prop3 - an optional number property of SpecialType
6. * @prop {number} [prop4] - an optional number property of SpecialType
* @prop {number} [prop5=42] - an optional number property of SpecialType with
default
*/

/** @type {SpecialType} */
10. wvar specialTypeObject;

A LATESE— 1T L{ER object EBY oObject ,

Jxx
* @typedef {object} SpecialTypel - creates a new type named 'SpecialTypel'
* @property {string} propl - a string property of SpecialTypel
* @property {number} prop2 - a number property of SpecialTypel
* @property {number=} prop3 - an optional number property of SpecialTypel
*/

/** @type {SpecialTypel} */

0o N o 0o b~ W N B

var specialTypeObjectl;
@param FIFERAMBEMRIEZ. R, RENBUHRBOIEASHBMOFILE:

/**
* @param {Object} options - The shape is the same as SpecialType above
* @param {string} options.propil

* @param {number} options.prop2

* @param {number} [options.prop4]

1

2

3

4

5. * @param {number=} options.prop3

6

7 * @param {number} [options.prop5=42]
8

9

*/
function special(options) {
10. return (options.prop4 || 1001) + options.prop5;
11. }
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@callback 5 @typedef #HE{, BEEIEEREEAMARITRIER:

00 N o 0o A W N B

Jx
* @callback Predicate
* @param {string} data
* @param {number} [index]
* @returns {boolean}
*/
/** @type {Predicate} */
const ok = s => !(s.length % 2);

, T XLEERE ] AERATypeScriptiViBiEs @typedef E—1TLFER:

/** @typedef {{ propl: string, prop2: string, prop3?: number }} SpecialType */

/** @typedef {(data: string, index?: number) => boolean} Predicate */

@template

A @template FEHR;ZHY:

1.
2.
SF
4,
D¢
6.

RES

A w0 N B

/**
* @template T
* @param {T} x - A generic parameter that flows through to the return type
* @return {T}
*/

function id(x){ return x }

B Z MRCRERAS N EUS

/**
* @template T,U,V
* @template W, X
*/

ER]AESHBRIIEERELR, RBEJIRNE-PRESHIWIR:

8.
4,

/**

* @template {string} K - K must be a string or string literal

* @template {{ serious(): string }} Seriousalizable - must have a serious
method

* @param {K} key
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5 * @param {Seriousalizable} object
6 */
/. function seriousalize(key, object) {
8
9

// ??227?

@constructor

fmiFzREE this BMUMRERERESELE, BRI EESBRRERL, Fa]RMN—

/N @constructor #Ric:

1. /**
2. * @constructor
SF * @param {number} data
4. */
5. function C(data) {
6. this.size = 0;
7. this.initialize(data); // Should error, initializer expects a string
8. }
9. /**
10. * @param {string} s
11.  */
12. C.prototype.initialize = function (s) {
13. this.size = s.length
14. }
15.
16. var ¢ = new C(0);
17. wvar result = C(1); // C should only be called with new
BT @constructor , this FEMEXRE c BWKEE, FEMFE initialize FHiEEBEBE—
MER, MRMBEA—IDMBFFREREE —MERER. MIRGFEREBA ¢ MARMIEE, EFE
— R,

AENR, IEWEILREMStEEER BANMSRHNEEMEM aconstructor

@this

RiFEE R OB £ FSORHERTE  this BYREY, (BIRFICAERA ethis REFWBIEE ERIELEL:

/**
* @this {HTMLElement}
* @param {*} e
*/

A w N R
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5. function callbackForLater(e) {
6. this.clientHeight = parselnt(e) // should be fine!

@extends

HJlavaScriptEHE T —NEE, TAEELRESHIVETE, M o0extends IRICERME 7TXEFE—FF
:

1. /**

2. * @template T

SF * @extends {Set<T>}

4. */

5. class SortableSet extends Set {
6. /]

7. }

ER @extends REATI, HAEl, TiAFIMMNSRIURENIEIL,

@enum

@enun FRCRIFHFEIB—IMNRFEE, ENMREBRENEKE, RETIavaScript EXS Y
WRFHE, ERRIFRIMNENIML 5,

/** @enum {number} */

const JSDocState = {
BeginningOfLine: 0,
SawAsterisk: 1,

SavingComments: 2,

o o B~ WON B

EE @enum 5TypeScriptBy @enum KAMEE, EEMER, A, REFTypeScriptiI
Z,  @enum BJLARAEMEIZEE!L:

/** @enum {function(number): number} */
const Math = {

addl: n =>n + 1,

id: n => -n,

subl: n =>n - 1,

O O A WON B

EEWN
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A A D W W W W W W WWWwWwWwDNDDNDNDNDNDNMDMDNNMNNMNdMNNMDYD™DDNSNSNPEREPERPRARAPRPRPRPRPR R B
N B © ©O 0 N O o W NPEP © OO0 NO O W NPEP O OO NO O WOWDN R O

© 0 N O O » W N B

var someObj = {
Jxx
* @param {string} paraml - Docs on property assignments work
*/
x: function(paramil){}

+

/**
* As do docs on variable assignments
* @return {Window}
*/

let someFunc = function(){};

/**
* And class methods
* @param {string} greeting The greeting to use
*/

Foo.prototype.sayHi = (greeting) => console.log("Hi!");

/**
* And arrow functions expressions
* @param {number} x - A multiplier
*/

let myArrow = x => X * X;

/**
* Which means it works for stateless function components in JSX too
* @param {{a: string, b: number}} test - Some param
*/

var fc = (test) => <div>{test.a.charAt(0)}</div>;

/**

* A parameter can be a class constructor, using Closure syntax.

*

* @param {{new(...args: any[]): object}} C - The class to register
*/

function registerClass(C) {}

/**

* @param {...string} p1 - A 'rest' arg (array) of strings. (treated as 'any')

*/
function fni10(pl){}
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43.
44,
45,
46.
47 .
48.
49,

/**

* @param {...string} p1 - A 'rest' arg (array) of strings.

*/
function fn9(pl) {

return pl.join();

ERASZFFHIEDR

EEZEFRNRWIEBEEZARATCAR, FRIENREIET

10.
11.
2.

1
2
S
4
SF
6
7
8
9

function aNormalFunction() {

}
Jxx
* @type {aNormalFunction}
*/
var wrong;
Jx*
* Use 'typeof' instead:
* @type {typeof aNormalFunction}
*/

var right;

WRFEEEM LN = BETEREINEUERANEN:

© 0 N OO O & WON B

/**
* @type {{ a: string, b: number= }}
*/

var wrong;

/**

NS R,

* Use postfix question on the property name instead:

* @type {{ a: string, b?: number }}
*/

var right;

Nullable EHRIOFEZEHAT strictNullChecks IEBABIER:

/**
* @type {?number}

A A4{E A FEM - BookStack.CN %

(treated as 'any')
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3 * With strictNullChecks: true -- number | null
4. * With strictNullChecks: off -- number

5 */

6. var nullable;

Non-nullable EELGEENX, UHFREERNWEF:

/**
* @type {!'number}
* Just has type number
*/

var normal;

g b~ W N B

RETFISDocKE RS, TypeScript ALIFHRAFEHBREE null . BHAWE Non-
nullable — WIRBAT strictNullChecks , B84 number 2RI null B, WREEEH,
B4 number Z2FTLAH null BY,
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H %

Partial<T>
MERE 1T , R ERBMNEMHIRE NIEN., EMREERERRBALEMWFFEFEE,

51+

© 0 N OO O & WON B

T
A w N R O

AL

Partial<T> , TypeScript 2.1
Readonly<T> , TypeScript 2.1
Record<K,T> , TypeScript 2.1
Pick<T,K> , TypeScript 2.1
omit<T, K>

Exclude<T,U> , TypeScript 2.8
Extract<T,U> , TypeScript 2.8
NonNullable<T> , TypeScript 2.8
ReturnType<T> , TypeScript 2.8
InstanceType<T> , TypeScript 2.8
Required<T> , TypeScript 2.8
ThisType<T> , TypeScript 2.8

interface Todo {
title: string;

description: string;

function updateTodo(todo: Todo, fieldsToUpdate:

return { ...todo, ...fieldsToUpdate };

const todol = {
title: 'organize desk',

description: 'clear clutter',

};

FA B4 - BookStack.CN #7E

BRE2FR LAY,

Partial<Todo>) {

-295 -



SKATAZR

15. const todo2 = updateTodo(todol, {

16. description: 'throw out trash',
17. 1);
Readonly<T>

MIERE 17 , HABERBNEMHIRERN readonly , HFIRIFMIEHIEENEMEREEWHEIRE
(|

o

5+

1. interface Todo {

2. title: string;

3. }

4,

5. const todo: Readonly<Todo> = {

6. title: 'Delete inactive users',

7. 3}

8.

9. todo.title = 'Hello'; // Error: cannot reassign a readonly property

EANTHARKRTESTNSAMNBERAN (tE, SR8 58T ROBHERRRER ),
Object.freeze

1. function freeze<T>(obj: T): Readonly<T>;

Record<K, T>

ME— AR, HEMENERY « , BRENEEN T A TETAREELLNELER
GEEEEES

51+

1. interface PageInfo {

2. title: string;

3. }

4.

5. type Page = 'home' | 'about' | 'contact';
6.

7.

const x: Record<Page, PageInfo> = {

ALY $54%M - BookStack.CN #4522 - 296 -


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Object/freeze

¥
3
o
m
o
2

8. about: { title: 'about' },
contact: { title: 'contact' },
10. home: { title: 'home' },
11. 3,
Pick<T, K>

MEE T REEBSEIE K SRDERA,
51+

interface Todo {
title: string;
description: string;

completed: boolean;

type TodoPreview = Pick<Todo, 'title'

© 00O N o o A WODN P
()

const todo: TodoPreview = {

10. title: 'Clean room',
11. completed: false,
12. %},

omit<T, K>

MZEE 7 REFTBEREM, ABEMTEER Kk BHEME—EE,

51+

interface Todo {
title: string;
description: string;

completed: boolean;

© 0 N o o ~ WODN B
)

const todo: TodoPreview = {

[
o

title: 'Clean room',

=
=

completed: false,

A A4{E A FAM - BookStack.CN #J%E

'completed'>;

type TodoPreview = Omit<Todo, 'description'>;
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12. };

Exclude<T, U>

WER T RBIRFERIUEES U KB, AEHE— LR,

5+

IIC"

IIC"

type TO = Exclude<llall | llbll | ”C", llall>; // llbll |
type T1 = EXClUde<"a" | llbll | ”C", llall | llbl|>; //
type T2 = Exclude<string | number | (() => void), Function>; // string |

3. number

Extract<T, U>

MER T RIREFTETTURES U MR, REME—RE,
51

1. type TO = EXtraCt<lla|| | llbll | "C", llall | llfll>; //

llall

2. type T1 = Extract<string | number | (() => void), Function>; // () => void

NonNullable<T>

MER 17 ARFIER null M undefined , AEHIE—NEE,

51+

1. type TO = NonNullable<string | number | undefined>;
2. type T1 = NonNullable<string[] | null | undefined>;

ReturnType<T>

HEREER 7 FNREMEREMIE—RE,

5+

1. type TO = ReturnType<() => string>; // string
2. type T1 = ReturnType<(s: string) => void>; // void
3. type T2 = ReturnType<(<T>() => T)>; // {}

A A4{E A FAM - BookStack.CN #J%E

// string | number
// string[]
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AT AR

ReturnType<(<T extends U, U extends number[]>() => T)>;

// { a: number,

4. type T3 =

5. type T4 = ReturnType<typeof fi1>;

6. type T5 = ReturnType<any>; // any

/. type T6 = ReturnType<never>; // any

8. type T7 = ReturnType<string>; // Error
9. type T8 = ReturnType<Function>; // Error
InstanceType<T>

HMEERENEE T RISLHIEEIME —NREL,

51+

// Error

1. class C {

2. X = 0;

SE y = 0;

4. }

P

6. type TO = InstanceType<typeof C>;

7. type T1 = InstanceType<any>; // any

8. type T2 = InstanceType<never>; // any

9. type T3 = InstanceType<string>; // Error
10. type T4 = InstanceType<Function>;
Required<T>

fE— KR, (FEE 1 FREBEERMA required

51+

interface Props {
a?: number;
b?: string;

}i

const obj: Props = { a: 5 }; // OK

00 N O 0o~ WN B

const obj2: Required<Props> = { a:

ThisType<T>

A A4{E A FAM - BookStack.CN #J%E

o

// number ]

5 }; // Error: property 'b' missing
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//

desc.methods ||

Type of 'this' in methods is D & M

function makeObject<D, M>(desc: ObjectDescriptor<D, M>): D & M {
{3

{};

...methods } as D & M;

// Strongly typed this
// Strongly typed this

1. // Compile with --noImplicitThis
2.
3. type ObjectDescriptor<D, M> = {
4. data?: D;
S methods?: M & ThisType<D & M>;
6. }
7.
8.
9. let data: object = desc.data
10. let methods: object =
11. return { ...data,
12. }
13.
14 . 1let obj = makeObject({
15. data: { x: 0, y: 0 },
16. methods: {
17. moveBy (dx: number, dy: number) {
18. this.x += dx;
19. this.y += dy;
20. 3
21. 3
22. 1});
23.
24, obj.x = 10;
25. obj.y = 20;
26. obj.moveBy(5, 5);
L+,

o

number, dy: number): number }

£ lib.d.ts E, ThisType<T> #riR¥EO

makeObject SHER) methods WREB—PLTXEE! ThisType<D & M>
Lkt methods Y&HRHIVAEERE this BIEEJ { x: number, y:

= fodad
& ME]

, &
number } & { moveBy(dx:

BRNEEROFRE, RTERRIANRFEERN

LEFEEZI, INMEOS—RNEROEETARE,

A A4{E A FAM - BookStack.CN #J%E

- 300 -



MABEFEAI A

NI B SRR

XREENENRRTINTRESRENTypeScript FEAX 4,

EXEERE, BIMRRMENTypeScriptBELETEANTHE, WREH, BEFiLTypeScript
Fi RTE-LEXRIR, LEHRELBNGSRZEES.

=z -+

2T
XRERERIM T A TET,

451

S —TEEME T EELENBNUN RN MBI BEERNEIRNG, WRMEERE—IE
ZEFENXYE, BARTEAFRZFZEET, WNRFEBSHIFREXG, BAMOIAIZLEET
PAIERE AN B TR MM 2 M A RS A BB Y,

241
RSEHE, FAIREET-LRORTRE=FERMATLEN, FANZNEFZNIENEREFIAN

., ZU—TPRRTESENMAPIERAURMNFIAEIPERBAXG, XEERmEHN
TypeScript¥]ZEER, EAIFI8EERT #TypeScript BEMFIBIES M.

ASE

FIEXHEERZENNBREREZERN, e TRETERNSER, #ATUNRLRE],
5EFEEE, BMABEBEIRZANET LT MR 2R ILHR.

RN

T AN R A RELFVGIRBIEF(], FA-—TERTRSSEHERBAXXAFNSRER
2, ARERT AR AL SR EZRE SN EMIAERN G,

N

R —TE, REEHEI—EFIAXGE, ENIEIRREFIE SRERS — AR
&, SELWIXRENIERIKENAZE R MRIR .

A% Z|npm
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IMTRE A

B —THE T AR BERX A AnpmEl, KIS BRI,

ERSTRFAEXHE

YT JavaScript ERIEAERM, EA—TRET —EEHRLBREMSTRBNIIFRXMG,
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QA
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43

XRERAMNENRBFNAHESHRENTypeScript AR,

FEXEIEEE, BB HTypeScript BB TEANTHR, MBRH, BE@RTypescript
FH RTHR—LEEAML, AHEXDASSTTBS,

=z -+

2T
XRERERIM T A TET,

L5

s — IS RN T R RUERAS R SR AN H S e S S ERIEIX ., MRIMERE—B
BEENXS, BAFTEABEMRLET, NREBSHOWERXA, BAFYRARLES
IZ R R E S R AN A A A B S 80,

24

REHE, BIREEE T —LREIKRTEBE=FELWNATIEN, BNBINEZENXIHNERSRAX
%, Z20—TRRTEZSEILNAPIERN AR A BEREXYE., XEiEmE
TypeScript¥I1FEER, EARJEEEAR T #ETypeScript BRI BIES 4,

ASE

FEXHEERSENNERRREESERN, [FSE](./Do’s%20and%20Don’ts.md)—FiEHT
BIMHIR, BATUOERLRIEN], S5EHFESE. BEMABERIEZZINMERLATHRAOMEZE I

HiRo
NA
/7I<)\

T AN FIARELFVGIRBIEF(], FA-—TERTRSSEHERBAXXAFNSHRER
2, ARERTIARNAXERSSREZRE SN EMIAERX G,

N

ERR—TE, REEHEI—EFIAXGE, ENIEBRRERE SRERS — AR
&, SELWIXREIERIKENAZE R MRIRS .

A% Z|npm
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R

B —THE T AR BERX A AnpmEl, KIS BRI,

ERSTRFAEXHE

YT JavaScript ERIEAERM, EA—TRET —EEHRLBREMSTRBNIIFRXMG,
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et
EREY

Bz

—RRR, R AR FERXAGNHE AR TERIMFIWERRN, EJavaScripth—1PEBRRSER
AN, IMBFERMBERBAXMGELREEN]. XRHEREES TIFNRBIEREMNEDN, MEEHEN
SHENEINHI RN,

HWEMEZMNEMNARRN, ERR—TEBENNXE, (Re]URAENTFHBIRRE LF,

IRl ERREY

B5%, HMEE—TFTypeScriptFEAXHEBRRIENELE, XERERRREMEENENE
BAARN, AEHE, T LELEA,

RAEMEAZREFREXMHNE -, BIIRSGH-LRER, XTEHEBIEN_ERAE RE_
RED_RIRBIERIZEE, RBEMSERABAREMARE, WA RIEE— PR IMITEE—
e, BAEFRERERMERNA I

=)=

_ 2B _ERiEGEERGRER TR (F1I: AFEEREFAKRE import ). FSEEHR
BRENREL IS EFEE. W, MRFEEAT jQuery, s TERTUKBEBESIA:

1. $(() => { console.log('hello!"); } );
REERELBENEREXAE LB WA EHTMLE BRI AR S5 | A RE:
1. <script src="http://a.great.cdn.for/someLib.js"></script>

Brl, RSBRITHZ2FE 502 ESEFR EEAUMDEMAZ N EITRE (IEX ) . UMDERINIERIES
EREXEREZEENUX S, EHEEERAXMAR, —EZWLA—TFTEELENARZUMD,

MRWE LIRREEE

ERENREEEHTHERE, —1M=2EM“Hello, world”FErJRERIXIFAY:

1. function createGreeting(s) {

return "Hello, " + s;
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https://github.com/zhongsp/TypeScript/blob/master/doc/handbook/declaration%20files/Templates.md
https://jquery.com/

JE=27

3. }
B ¥

1. window.createGreeting = function(s) {

return "Hello, " + s;

HIIEEERENRNREN, (MEEXEE:

o TNZKXAY var 1BAJSYL, function FEHA
o —NHEBSNMEIETEBETIZE] window.someName

o {BRIZDOMERE{EI& document Y window ETF{EM
R = _FE:

o MERRERASINEMERRIRINES, tbWl require 3% define
e CommonJS/Node. jsXEHIS AU var fs = require("fs");
e define(...) A

o XHMEIHEATUMEZE require HEANXNE

ERENF

BT E— T ERELEMUMDERIEEEZN, MURVRITHELBEREEHINGE, Amm, NEH
BHFZE00M (3 _RE_{K# ) HEF TR FEEE,

ERERR

R global.d.ts EXT myLib EFRHIF, —EBEZ FLHERHAR"4FEUH,

WRRILEE

—UEEE QR TETERIRINELBEAOIMIB R, LA, express HEEENode.jsETE, FTLAMTER
CommonJSHY require EREHINE,

ECMAScript 2015 ( tBFi2ES2015, ECMAScript 68%ES6) , CommonJSFIRequirelSE B
H_SA_—1N_RR_HRRFGZE, B0, FJavaScript CommonlS (Node.js), B FEAIMN
T

1. var fs = require("fs");

Yt FTypeScripts{ES6, import X*EFthEBHEERIER:
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https://github.com/zhongsp/TypeScript/blob/master/doc/handbook/declaration%20files/templates/global.d.ts.md

JE=227

1. dimport fs = require("fs");
REEXERRMCER A EBRW N iHEA:
1. wvar somelLib = require('somelLib');

3,
1. define(..., ['somelLib'], function(someLib) {

3
52FER—#, (RS EUMDIRIRM X EERX LA F, FILEFHEERRBIIE,
MACHS EiRBARIR (L
BRREZEVRBSTINAEBARMENZEZ—:

o TEEHIIBA require BY define
e {& import * as a from 'b'; or export c; XMAJFEHRA

o N#{E%S exports 3K module.exports
el es:
e ¥ window BY global HIMH{E

R R+

FZR1THINode . JSEBIXMIRIRILAY, B0 express , gulp F request

UMD

_UMD_#RIRZFEFRLAR] A AIRR(ER (GBI SA ) XFIMEAEF (ERBRRMFI[IIMEE )
(ERRRIR, 1FZRITHE, ttiMoment. s, MIRXMFHIAZ, [LA, #ENode.jsEkRequirels
8, FrIXEFSE:

1. import moment = require("moment");

2. console.log(moment.format());
A LSRN S B MR B Rt e UM B
1. console.log(moment.format());

ASCAYE R P4 - BookStack.CN 45 -307 -


http://expressjs.com/
http://gulpjs.com/
https://github.com/request/request
http://momentjs.com/

eSS
1R BIUMD

UMDIEIRZ I EREFARRME NG, XRIFBEEMRIMER, NG TEXF:

1 (function (root, factory) {

2 if (typeof define === "function" && define.amd) {

3 define(["libName"], factory);

4 } else if (typeof module === "object" && module.exports) {
SE module.exports = factory(require("libName"));

6 } else {

7 root.returnExports = factory(root.libName);

8 }

9. 1}(this, function (b) {

MNRREERBESRET typeof define , typeof window , B typeof module IXAEHNM
i, TEHEREXHNNR, BLEJLFEHME—1UMDE,

UMDEEMIXRYEZE LB S8BT require “7#ENode.jsEBER"HIF, FN“7EXILI2EEER" 6T,
RRWMAER <script> REZXRIMNEF[HIA,

UMD £ Y451 F
RZHRITHEIEE MY RUMDE,  ttaljQuery, Moment . js, lodashfliFZ HEM.
PR hR

HITERE =F o] BRIIRIR, module.d.ts , module-class.d.ts and module-

function.d.ts

£ module-function.d.ts , QNRIEREETIE R _BR_

1. wvar x = require("foo");
2. // Note: calling 'x' as a function

3. var y = x(42);

—EZMIEMFIA:  “ES6IRRIAAEZRIFI”

f£F module-class.d.ts WRIRIREETB(ER new RK_ME_:

1. wvar x = require("bar");
2. // Note: using 'new' operator on the imported variable

3. var y = new x("hello");
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https://github.com/umdjs/umd
https://jquery.com/
http://momentjs.com/
https://lodash.com/
https://github.com/zhongsp/TypeScript/blob/master/doc/handbook/declaration%20files/templates/module.d.ts.md
https://github.com/zhongsp/TypeScript/blob/master/doc/handbook/declaration%20files/templates/module-class.d.ts.md
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https://github.com/zhongsp/TypeScript/blob/master/doc/handbook/declaration%20files/templates/module-class.d.ts.md

JE=27

MR AV 72 15 B E A T X AR IR,

NRIBRANGERIBAMIE, EA module.d.ts 3XfF,

WRR B UMD

— A _ARBEG P AR T —MERAVLEN) (UMDERARIR ) . AU, EMoment.jsE,
range w0 THHI range 7752 monent MR,

WFFRIEXGNER, BIT2EREEMABENEEIEIIRRE — MR BUE R UMDIRIR,

=R

{5 module-plugin.d.ts #RhR,

eSS

—A_=EiEEF_REBERE, Efl2NEERNRNEH, WTF_£BERIRR_, EEiTHEEH

RAVE] BE,

ttdn, —LEEEfE Array.prototype B String.prototype EiRINFAIFTIE.
Rl FiE
LERERES MM ENRIXEIRBILEK,

B G TEXERGF:

1. var x = "hello, world";
2. // Creates new methods on built-in types
3. console.log(x.startswWithHello());
4.
5. vary = [1, 2, 3];
6. // Creates new methods on built-in types
7. console.log(y.reverseAndSort());
A global-plugin.d.ts 18R,
2
EEENRYIRIR

H— N _EREREMRER_WEANRER, EMNNTE2EFREENE,. W, FE-EEENRM

EIRL5IZ] string.prototype HEANENIMINER, XMEINRER, EAETEEMIEITIEYH
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JE=27

XK, EBEERIHNNATUAENBERREXH,

ARl EBERAIIRER

ERERNRREEIUREZHNENNNNERBILR, BERH, ElSE£BEEHEN, BRF

E require THARMEENIHORVE,

Rel e BRI G T EXFRINE:

1. // 'require' call that doesn't use its return value
2. var unused = require("magic-string-time");
3. /* or */
4. require("magic-string-time");
S
6. var x = "hello, world";
7. // Creates new methods on built-in types
8. console.log(x.startsWithHello());
9.
10. vary = [1, 2, 3];
11. // Creates new methods on built-in types
12. console.log(y.reverseAndSort());
AR hix

{5 global-modifying-module.d.ts #RhR.

{5 PR Ak i

(REVCRDEFTRE B TLMSERIIIIRES,  XEBHD SN RIFHEEN S AFRXH,

k= RE

MR EKRHTEANSBE, £A /// <reference types="..." /> 1§<:

1. /// <reference types="someLib" />

3. function getThing(): somelLib.thing;

IR IR
BT TF AR, B inport ED:
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PELER
1. import * as moment from "moment";

3. function getThing(): moment;

{FHUMDE
NEBE

MR EBFEMRB TR/ NUMDIEIR, R /// <reference types 1E%:

1. /// <reference types="moment" />

3. function getThing(): moment;

M— P IRIRERUMD
WNR(REVARIRERUMD R FHi T —/NUMDE, (£ import iB6):

1. import * as somelLib from 'somelLib';

_ARE_{FAH /// <reference 35S EFEAAUMDERIIKHES !
*MFE 15 BH

DI =P

IR, EPEEFEXGR, RTEEBFRBEEXRSEE, BI+HTEXZHEM, 5—1

TEEF TS HEANHEN, E2SBTECENGRAR,

—MERENMNREREEXNEETERRFRGRZEELE, i, EEXT—12E8

B cats , fREJAXHEFE

1. declare namespace cats {

interface KittySettings { }

RE

1. // at top-level
2. interface CatsKittySettings { }

A A4{E A FAM - BookStack.CN #J%E
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JE=27

X BARIE T FEES IR UMDY AHZ & B ERIRIARIATNCNE, W F AR PR,

ES6IRIR G RIS AN

— RIS SN E FENTIREANS TS,  HARIEConmon ISR EMHBER AV,
ESHERI L IF R AP B MEILSFER BRI T,  EhTypeScript RERTIAME LA,
FROUESRTERIBRRIE, BRFREMREEIESORRINEA S L RNIERE— 5,
ES6IRIRIAAZRHIR M

RZR1TEE, tbilExpress, RELHBCERNTUIFAMNELE, tbal, HAEMEXpressERAAEN
e

1. dimport exp = require("express");

2. var app = exp();

TEES6IRIRMEIZE, TUEHIR (XEU exp SA) REEEBEN: NENERINR KIZAEE_
WiAA, THEIMNBRAEREN— default SHEI—ANE[ERN/FTHENNS; —SER
MEEMFTHEEBECRMNIZIMBEAFEER default SHREBRINEWR,

R 451
AR AHRIZ SR EMRE 8, — M ESMES MR,

1. myLib

2 +---- 1ndex.js

3 +---- foo0.js

4, +---- bar

5 +---- 1index.js

6 +---- baz.js
ENTRI R EFSA

1. wvar a = require("myLib");

2. var b = require("myLib/foo");

3. wvar c = require("myLib/bar");

4. wvar d = require("myLib/bar/baz");
AN 1ZX#FE

1. @types/myLib

ASCASE R P4 - BookStack.CN 45 -312-



JE=2 )

2. +---- index.d.ts

SF +---- foo.d.ts

4. +---- bar

oF +---- index.d.ts
GE +---- baz.d.ts
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241

24

BT

XREENBNRBFIN I BESREN TypeScript FIAX &,
EEENNERRG, FRERTIERENBERBENME,

XA FRIZE RSB AR AR,

2RTE
LEEH

. HRIEHONR

. EHEH

. AEALR (1E0)

- EIEAAR (XUFE)

o {ALKA

£BTE foo BEATHEAGEH.

HIEXESER—LAPIRIXHY,

1. console.log("Half the number of widgets is " + (foo / 2));

F=He

A declare var FHTE, WMERT=RRi1%EM), BBARILAER declare const

F declare let WRTERBREIERE,

1. /** AR */

2. declare var foo: number;

EEEL
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X5
A— 1M FHESHIBA greet BY@AFER—FWIES,
(8T
1. greet("hello, world");
FHA

{8 declare function FEBAEZY,
1. declare function greet(greeting: string): void;
+H
BN &R
X1

2FTE myLib BE—1 makeGreeting EE%, XETE—1EM numberOfGreetings IERERIN
LEXRIDEE,

(¥
1. let result = myLib.makeGreeting("hello, world");
2. console.log("The computed greeting is:" + result);
Sk
4. let count = myLib.numberOfGreetings;

AR

£ declare namespace ¥EIRFASRREVFOIFIERIE(E,

1. declare namespace myLib {

2 function makeGreeting(s: string): string;
8 let numberOfGreetings: number;

4. }

getWidget REEW—IMEZF, RE—NMEH, SER—NFREEFRE—MEGHRE.
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K5
let x: Widget = getWidget(43);

let arr: widget[] = getWidget("all of them");

declare function getWidget(n: number): Widget;

declare function getWidget(s: string): Widget[];

AR (&A)

X1
HIBE—MWILiEAR, RUIUEA— GreetingSettings W&, XMWREBUT/LANEH:
1- greeting: HEMFERH
2- duration: FJERMK (EVWRT)

3- color: TEFFA, Lbul/#ffooff’

K55
1. greet({
2 greeting: "hello world",
3. duration: 4000
4. 1);
SRR

£ interface TEX—1MHBEREMRIEE,
1. interface GreetingSettings {
2 greeting: string;
3 duration?: number;
4, color?: string;
5. }

6

7

declare function greet(setting: GreetingSettings): void;

QEESIN @S [E=y
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X1
EEREEWIDENMS, FeJLARM—1 string , —4R[E] string MEHEK—1 Greeter =
1,
(RE
1. function getGreeting() {
2. return "howdy";
3. }
4. class MyGreeter extends Greeter { }
5S¢
6. greet("hello");
/. greet(getGreeting);
8. greet(new MyGreeter());
F=HA

{REJCAER KR 5|2 RE XL BF)IEA:
1. type GreetinglLike = string | (() => string) | MyGreeter;

3. declare function greet(g: GreetinglLike): void;

(LSRR
S

greeter WREBICREINXGHER—IMES. FeIA  .log(...) RfitLogoptionsHl
A .alert(...) IRBELEIR,

(AET

1. const g = new Greeter("Hello");
2. g.log({ verbose: true });
3. g.alert({ modal: false, title: "Current Greeting" });

=R
(ERa R B 4HRA LA,

1. declare namespace GreetinglLib {

interface LogOptions {

ASCAY{E 545 - BookStack.CN #4522 -317 -
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3. verbose?: boolean;
4. }
SF interface AlertOptions {
6. modal: boolean;
7. title?: string;
8. color?: string;
9. 3
10. }

R A E— R RIZERER SR :

1. declare namespace GreetinglLib.Options {
2. // Refer to via GreetingLib.Options.Log
S interface Log {
4, verbose?: boolean;
5. 3
6. interface Alert {
7. modal: boolean;
8. title?: string;
9. color?: string;
10. 3
11. }
3@
X5

{RETLAOEILSEIY, Greeter MERROIEWIMIE, sEHLR Greeter IWREETE XD,

(¥
1. const myGreeter = new Greeter("hello, world");
2. myGreeter.greeting = "howdy";
3. myGreeter.showGreeting();
4.
5. class SpecialGreeter extends Greeter {
6. constructor() {
7. super("Very special greetings");
8. 3
9. 1}

F=HH
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€M declare class R—PHEEGE—HINTR, XIUBEMMTGZE, RFDSERH—HF,

declare class Greeter {

constructor(greeting: string);

greeting: string;

1
2
3.
4
5 showGreeting(): void;
6

}
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RIERE

Number , String , Boolean , Symbol *D Object

_AE (FHWTERE Number , String , Boolean , Symbol 3% Object , IXLLEAIIE
MRIEREEENR, N1 EEIavaScript KB EIEMMERIT

1. /% Bx */

2. function reverse(s: String): String;
_MWiZz _{EFAZEAE number , string , boolean #F symbol .

1. /* OK */

2. function reverse(s: string): string;
FAIERWRRY object EBIRMAE object (TypeScript 2.2#E)
yit]
AE_EXN—PMNRGERTEHERSHANZRIER, THIFBTypeScript FAQ page,
EEEEES
BB 2R Bl 2
_AE_FROMERZIBAIEIFRHIZE— any EERVIREMERE:
/* AR %/

function fn(x: () => any) {

X();

A w0 N B

_Niz_ RREER ZESEIEIARIRE void KAEIREEZER:

1. /% OK */

2. function fn(x: () => void) {

ALY $54%M - BookStack.CN #4522 -320 -
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RIERE

3. x();

Rfto: R void BWERZE, BAECHIETHEANINMER x FRE1E:

1. 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
3. 'any'

}

o] i8R 2 B Ry [IE ST

_AE ERARHBEERATES BRI ENEX AM:

1. /% &% */

2. interface Fetcher {

8- getObject(done: (data: any, elapsedTime?: number) => void): void;
4, 1}

XEE-MSHRINEN:  done EHAREFTEELUINSHFZ2MNSHIAH, KBABMHERRiRIAN
EHRBANEFREE elapsedTime 2, ERAFEBEZNSHIMFIESERAZILEN -
Eh SR AFRE — MR D SHRIEIEE L,

W

g

_ Rz B EE R ES AN

1. /* OK */

2. interface Fetcher {

3. getObject(done: (data: any, elapsedTime: number) => void): void;
4. 1}

: S 581 &
B SOERE
_AE_FHAEFRBSE N VAR MERENER:
/* ERR */
declare function beforeAll(action: () => void, timeout?: number): void;

declare function beforeAll(action: (done: DoneFn) => void, timeout?: number):
3. wvoid;

Nz REASRASBIMRE—1EH:

\
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RIERE
1. /% OK */

declare function beforeAll(action: (done: DoneFn) => void, timeout?: number):
2. void;

At EERBERITUBEENSAY, ARUERSRONBATER. SHONEIEERL
BAATFHEREENREEEAN, BRellEs—1EH,

RRIZNE Y

Il

_AE - RMER AR ESRIE :

/* R/
declare function fn(x: any): any;
declare function fn(x: HTMLElement): number;

declare function fn(x: HTMLDivElement): string;

var myElem: HTMLDivElement;

~N oo o~ 0N R

var x = fn(myElem); // x: any, wat?

_Niz_ HEFREE S ERRHIE — AR Z Al :

/* OK */

declare function fn(x: HTMLDivElement): string;
declare function fn(x: HTMLElement): number;

declare function fn(x: any): any;

var myElem: HTMLDivElement;

~N o o~ O0ON B

var x = fn(myElem); // x: string, :)

At 4 TypeScriptRikiE SF—NLECEIRIER SBMRKIERNME SpiEMELEE
m“EE"”, BoEEmIWERE T AW,

{ERPIES K

AE ANERESBARREAREIES:

1. /* a8 */

2. interface Example {

ASCRYE A kM - BookStack.CN #43E -322 -



RIERE

3 diff(one: string): number;

4. diff(one: string, two: string): number;

5 diff(one: string, two: string, three: boolean): number;
6. 3

_ Rz REJREERTES I

/* 0K */

interface Example {

A W N R

ERXEMBEHEEHERRROERN AT,

At BUTFTEIEERE,

TypeScript@MERBFRBMUNSZEEREOR N BNEREBHERARNWSIEA,
TEHMABREL —1bug, HERRERMNERTESHAER:

var x: Example;

o A W N

fn(x.diff);

FEANREERHERT TypeScript“ & Enull” 45 MHRT,

RIRHA undefined , BEERMATESIEIEAN— undefined

ATCATAE:

1. wvar x: Example;

diff(one: string, two?: string, three?: boolean): number;

function fn(x: (a: string, b: number, c: number) => void) { }

// When written with overloads, OK -- used first overload

// When written with optionals, correctly an error

BriFIREE,

EraBEENSHEIavascript 2
XERUB A nul IRV F

// When written with overloads, incorrectly an error because of passing

'undefined' to 'string'

// When written with optionals, correctly OK

N

x.diff("something", true ? undefined : "hour");

{EFBXS LA
AT HUERMIE EHSREBRRNER T EXESH:
1. /* WRONG */

2. interface Moment {
SE utcOoffset(): number;

ASCRY(E A kM - BookStack.CN #43E
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4, utcOffset(b: number): Moment;
SF utcOffset(b: string): Moment;

_ Rz RETREH{ERBX S 28R

/* 0K */
interface Moment {
utcOffset(): number;

utcOffset(b: number|string): Moment;

a b~ W N B

BRATEABEIL b RAFNER, EAZRENREERERE,

Fft4: 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);

N oo o B~ 0N R
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A

(HLANRRU R R EZRAPTR VR — R LEBORY, W, (RRIEEBEXFE— M ER, FIBAREA
A new REIEBEARERELE, EAFAERLRBEAENGREE, BRRWRELHFE-LE
.

3

FHiEXREER, MM THNRBEEEANRFLRIFAPINARX MG, XEHEET Y TER
(UMD) E, ERElNERERESHATE.,

I

NRIFIEME T — X T TypeScript RUMAITIFRZOERE, MAIRMER DEMEMHERIAN
.

MRIFIEERIZXREER, (REJEEEARE T MTypeScript BRREERt4, BRH—T, _RE_
BT AR5

o FBIFILAEE ( type sn = number | string; )
o ¥EMAA ( interface I { x: number[]; } )
o EFBH( class C { } )

o MZEFEEB ( enum E { A, B, C} )

o FBEENLEAY import FEER

A ESMEIRE S EIR — NIRRT,

(=

5ZLEIELE, FRJREEREMTHARE. ERETNRF, AIMERANESIA, il let x =
5, BlE—18A x ME

E4, FAHUEESBIR(E:

e let , const , ¥ var FEHA

o B1E{ERY namespace EY module FEHA
e enum F=HR

e class FEBH

}EME{ERY import FSEH

function F=HRH
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ZIN
R E(E)

KRATLAFET _SR]=E_E, thil, &X#MERE let x: A.B.c , IHIFiAR ¢ ZEEE
H A.B @R&ZTIE,

EMXFBRUMEREE - XE, A.B FERUFHIEREEIE,

BERENAES: —IRF, SHEX

—MEENRF A, BAAIMKRE=MAENEX: —MEE, —MES—PaRZE, ZEWEE
BTN RFEEEMEN L TXEEMFN, bW, 5 let m: ALA=A; , A BEEREM
mREE, REMHLER, RERE, XETENRALEREOTENEER !

2B EEBARE, ERABHNATENELXELBHEN, TEILRREE-LERNAS
?iﬂ‘jo
NEAS

ARRRZETRESEZE, tbUN, class [ERTHIMFE_ZKH F1 (B F|RE, class ¢ { } F=HA
BIBTRNRA: XE c BOEMLOIEM, E c EEEESERH., MESEBREEREMUT
B

RFEE

BRigFHAE TRRF foo.d.ts

1. export var SomevVar: { a: SomeType };
2. export interface SomeType {
3. count: number;
4. 1}
XHFERAE:

1. dimport * as foo from './foo';
2. let x: foo.SomeType = foo.SomeVvar.a;

3. console.log(x.count);

XEJLATREF T 4E, (BERIFHAZE SomeType # somevar RIEX EUEFHAVEILMI1BHEERRNSE
F, BATFIUNERASBEIHEENEF Bar RIAEXMMAEINR (EMNR) :

1. export var Bar: { a: Bar };
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2. export interface Bar {

3. count: number;

R T EHERINNE:

1. dimport { Bar } from './foo';
2. let x: Bar = Bar.a;

3. console.log(x.count);

Bxi, XBEHRANMEA sar MOBEREM{E, EEIHANVLERFE Bar {EH Bar XEE — E{IEM
hvi: o8

SESHES

E—LEERE BT S/ ERES, tbdl, class ¢ { } # interface c¢ { } TBILAERIFEEFH
HﬁB_ILMEUJ c EIMEM,

ABERFENRRRSEN, — NS ENMNZ2ELRESTERNECESENRBRIECIEARAET
BxEE, EEPENLZEEFERALRFBEBIERLT ( type s = string ), #RAZTIEKIT
REKREMNE,

IEFANEBWNAER,

*U ﬁﬁ interface ﬁﬁbu

FBATRTAER— interface {EHI— interface FEBRERRIENIMLG

interface Foo {
X: number;
}
// ... elsewhere ...
interface Foo {
y: number;
}

let a: Foo = ...;

© 0 N O 0o &~ WODN B

console.log(a.x + a.y); // OK

XEFERTE:

1. class Foo {
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X: number;
3
// ... elsewhere ...
interface Foo {

y: number;

}

let a: Foo = ...;

© 0 N O O & WDN

console.log(a.x + a.y); // OK
EERNAEEERBEOELBFBRERMAS ( type s = string; )

{5 H namespace il
namespace FEBAR]BARIRAINFEE, ENGREZE, RERHIAPE,

Eegn, FATRTRERINBRESR R — 1

i

class C {
}
// ... elsewhere ...

namespace C {
export let x: number;

}
let y = C.x; // OK

N oo o~ O0ON R

EREXANMIFE, BATRIN—MER ¢ B_FBS_2D (EMWMERK) ., XERABATANT —
B, BEEEMNERRS —ME (EEEZTHRZE, w3ZEESTRINIGRZE) .

BANERTBALE &R — N as R = (8] K8

// ... elsewhere ...

export interface D { }

}

1
2
3
4. namespace C {
5
6
/. let y: C.D; // OK

EXNMIFE, BRFHANET nanespace FEAABTHRZEER ¢ , MAGRZEEN ¢ A25
KEEE c =EE ¢ HENR,

BiE, BAPTU#ITARARMNSEFHIBET namespace FBH, Finally, we could perform many
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RN
different merges using namespace declarations. This isn’t a particularly

realistic example, but shows all sorts of interesting behavior:

1. namespace X {
2. export interface Y { }
SF export class zZ { }
4. }
5.
6. // ... elsewhere ...
/. namespace X {
8. export var Y: number;
9. export namespace Z {
10. export class C { }
11. 3}
12. }
13. type X = string;

ESAHITE, B IMRBRURTUTETESN:

—/™ME x (AR namespace FBHEEZ—ME, z )

— N B8 X (EA namespace FBEABEE—NEHE!, v )
FEaRzTE x BRER v

EmBTiE x BMEE 7z (ERELHIEM )

B x B—1NEWE z (EHNMERR)

FMBREEZTUTRFESN:

B Y ( number ZEH), ERE x BH—1MEH
— R R=E z

B z , ERE X BH—NEM

£ x.z mBZEITFAIZEE

B x.z W—1BEMHE c

A X

1%% export = E‘ import

— ANEEMNEME export F import FERERESHEANBIRH_FBEINX .
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=R

e global-modifying-module.d.ts
e global-plugin.d.ts

e global.d.ts

e module-class.d.ts

e module-function.d.ts

e module-plugin.d.ts

e module.d.ts

ASCR4(EF H1M - BookStack.CN )5 -330 -


https://github.com/zhongsp/TypeScript/blob/master/introduction/templates/global-modifying-module.d.ts.md
https://github.com/zhongsp/TypeScript/blob/master/introduction/templates/global-plugin.d.ts.md
https://github.com/zhongsp/TypeScript/blob/master/introduction/templates/global.d.ts.md
https://github.com/zhongsp/TypeScript/blob/master/introduction/templates/module-class.d.ts.md
https://github.com/zhongsp/TypeScript/blob/master/introduction/templates/module-function.d.ts.md
https://github.com/zhongsp/TypeScript/blob/master/introduction/templates/module-plugin.d.ts.md
https://github.com/zhongsp/TypeScript/blob/master/introduction/templates/module.d.ts.md

voZiil

WER(NELZBIEEENSREF —1FHEXMG, ERNEREERHEInpnT, BRMEZLINARL

AR Inpm:

1. S5{RHInpmER4GIE—IE, Bk
2. %&%HEInpmEf@types organization,

WMRIREEIEHIEFE AR A BIFEREXXEGNIB N npnEBAIE, BESE AN, XHMIE, RIOEEXG
5JavaScript RRE—iEiE,

B EFAXA2{RRInpmEl

MRMFRPBEE—NE .js X, IRIERFEHE package.json BIEEFFRAXHE, 1%
B types EBHIERRSIE—ILHFENXME, tbul:

1. {

2. "name": "awesome",

& - "author": "Vandelay Industries",
4, "version": "1.0.0",

Sk "main": "./1lib/main.js",

6. "types": "./lib/main.d.ts"

7. }

EE "typings" 5 '"types" EBHEIMNEX, HelUERTE.

EHEZIEMNERNRESFEBEXHRE index.d.ts HAHUEBEEBMEERE (5 index.js F
o), MMMAEEFER "types" BMHETE

%

FIERKEHZHNpmEIER., RIRFIRBIVFEAEEE package.json BY "dependencies" BEBi§
BRT ttan, BRigEIE T —1E ek FBrowserify#TypeScript,

1. {

2. "name": "browserify-typescript-extension",
e "author": "Vandelay Industries",

4, "version": "1.0.0",

5. "main": "./lib/main.js",

6. "types": "./lib/main.d.ts",
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https://www.npmjs.com/~types

voZiil

7. "dependencies": {
"browserify": "latest",
"@types/browserify": "latest",
10. "typescript": "next"
11. 3
12. }

X8, B8 MEBT browserify F typescript €, browserify ;ZBIEERIFEAX IR
SEEFNpMBE, FTAFINIEEXTT otypes/browserify 1SEIERIFENXA,
typescript R, EBIEEBENXERE TnpnB E, ALK AEZREEIMNIE,

BINOBENIF N ERELFBENXGE, BLE browserify-typescript-extension BJFAFPHEE
XEefkEh, IEELE, FAIMER "dependencies" MAR "devDependencies" , BUEAFKEE
MERPBLE, WMRBNRABEE—IMaSITHA, FERINEASHIAM—NEERANIE, Ba
FFeJCA{ER devDependencies o

Ny~
fGleiES
/// <reference path="..." />

_ANE_TEFEPBXHEFER /// <reference path="..." /> ,

1. /// <reference path="../typescript/lib/typescriptServices.d.ts" />

_RiiZ _{EE /// <reference types="..." /> (KX&

1. /// <reference types="typescript" />

SRS MR — T T RIFE.
TR FRAY A ER
INRIRHLBLFRBB IR T B — ML

o AE ERHMNEMAFHNEE, REEITESENXXHGE,
o _AE_RKFIRENEMRHEE,
o Wiz &¥TFnpmEEFRE, MRAHELESZEB CHARIIE,

AmEatypes
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V¥l

@types FTHBEIBRZMKDefinitelyTyped BEM A MY, @il types-publisher TH, WMREIL(R
HBELEHmAAtypesE, R —1pull request
Zlhttps://github.com/DefinitelyTyped/DefinitelyTyped, TEXEBEFI¥AE
Econtribution guidelines page,
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https://github.com/DefinitelyTyped/DefinitelyTyped
https://github.com/Microsoft/types-publisher
https://github.com/DefinitelyTyped/DefinitelyTyped
http://definitelytyped.org/guides/contributing.html

£

{EH

ETypeScript 2.0, KE EANERFAXAHZETHER. XRXEFIFAHFELAMX=F
£

Y3

fETypeScript 2.0LA ERIRRAS, FRECEEIEEANX 4 REZERnpm,

tedn, skEXlodashERIREEAN M, REFEATEHMNGS:
1. npm install --save @types/lodash

MR — P npmB&PUblishing BRI —HELZ 88 T EMEIRNXE, BMANEETEHEMN
B @types BT,

{EH

THEGE, MrTUEREETypeScriptEffflodashT, AEREEREEZLBENBEEA.

ttal, fREL npm install TERTEBER, (ReJUFEASA:

1. dimport * as _ from "lodash";
2. _.padStart("Hello TypeScript!", 20, " ");

REWMRIFLBERERR, BLRIFERAEENEE .

1. _.padStart("Hello TypeScript!", 20, " ");

&%

REBHERAT, REFEEMNEBFELRSEIE npn EMBEMNRFEERE, BRE 0types/ BHIL,
(BNRFEEMIE, (FRJUAEhttps://aka.ms/typesiX BEHIRERME,

It
i

IR NRMBERMNBFBEXEAREFE, ReIURE—10, IHEMAET T —UEERERA,
DefinitelyTypedZaskiBRIT 1 #RIE1S,
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TREfcE

1TiEEcE

e tsconfig.json

o T#E5|H

o NPMEIRYZEEL

o YRIFIEIN

o BICE Wwatch

o TEMSBuildE{FRALRIFIEIN

« SHEMEITRES

o {EMTypeScriptiEHMERZ
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https://github.com/zhongsp/TypeScript/blob/master/tsconfig.json/tsconfig.json/tsconfig.json.md
https://github.com/zhongsp/TypeScript/blob/master/tsconfig.json/tsconfig.json/project-references.md
https://github.com/zhongsp/TypeScript/blob/master/tsconfig.json/tsconfig.json/typings-for-npm-packages.md
https://github.com/zhongsp/TypeScript/blob/master/tsconfig.json/tsconfig.json/compiler-options.md
https://github.com/zhongsp/TypeScript/blob/master/tsconfig.json/tsconfig.json/configuring-watch.md
https://github.com/zhongsp/TypeScript/blob/master/tsconfig.json/tsconfig.json/compiler-options-in-msbuild.md
https://github.com/zhongsp/TypeScript/blob/master/tsconfig.json/tsconfig.json/integrating-with-build-tools.md
https://github.com/zhongsp/TypeScript/blob/master/tsconfig.json/tsconfig.json/nightly-builds.md

tsconfig.json

tsconfig.json

Bz

MR—PMERFEFE— tsconfig.json X, BLAEEREXINEHRETypeScriptmBIIEHE

j!{o

tsconfig.json {35

FARZ—REE:

TE T RRER1F1X NN E BRI FI LR 1FIE L,

{EFtsconfig. json

. 7F%1I1‘J$ﬁ?)\3‘d¢ﬁ"ﬂ ANAA tsc , HwiF

BRE LERRE

— /NI B e] BAET

T BA

SNEHRIBRABEE tsconfig.json X,

-$mEﬂ%AY#%T&Tﬂ%tm:,Eﬁ OB, --project (T -p ) HE—AE
& tsconfig.json NXEHRIBE,

Ha

1T LIBE T A X AR,

ANt

tsconfig.json 7RIS :

o {EM "files" BM

T T gyt
o UM W N R O

© 0 N O o B~ WON PR

"compilerOptions":

"module":

tsconfig.json NXEHSHEZHEE,

{

"commonjs",

"noImplicitAny": true,

"removeComments": true,

"preserveConstEnums": true,

"sourceMap": true

+

"files": [
"core.ts",
"sys.ts",
"types.ts",

"scanner.ts",

"parser.ts",

"utilities.ts",

"binder.ts",

A A4{E A FAM - BookStack.CN #J%E
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tsconfig.json

17. "checker.ts",

18. "emitter.ts",

19. "program.ts",

20. "commandLineParser.ts",

21. "tsc.ts",

22. "diagnosticInformationMap.generated.ts"
23. ]

24, }

e M "include" #F1 "exclude" B

1. {
2. "compilerOptions": {
&5 "module": "system",
4, "noImplicitAny": true,
5 "removeComments": true,
6. "preserveConstEnums": true,
7. "outFile": "../../built/local/tsc.js",
8. "sourceMap": true
9. ¥

10. "include": [

11. "src/rr/x

12. 1,

13. "exclude": [

14. "node_modules",

15. "x**/* spec.ts"

16. ]

17. 1}

ym
e
"compilerOptions" BJUA#EZRRE, XRRIFB[IEARINE, EXEEETENSRL
"files" IRE—NELENEREI A IEIZHITIR, "include" # "exclude"

X{FgloblLEERIFIR, ZFHiHIglobBEMA:

o * MEOHSNFN (ANEBEERDEE)
. 2 IEEE MEEFN (NEEERDRT)
o v/ BEALEEEFBEZR

FERIEINTIR,

BEEE—T

MR- NglobRABNEXNREE * 3 .* , BANEISNXGT RBLIUKESEN (Lt

WERIA .ts , .tsx , M .d.ts , YIER allowls iREHE true

A A4{E A FAM - BookStack.CN #%E
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2 .js M .jsx ).

WR "files" F "include" ERRBWHIEE, HmIFBDMIANESHFIBRNFERTHAEN
TypeScriptX# ( .ts , .d.ts F .tsx ), HERTE ‘'exclude" EBIEEIXH., ISX
B C 3s R gsx ) BEESHRMR allowts WREM true . MREE

T "files" 8% "include" , FRIFBIVWENES—HE2#ERK, £A "outpir" EEWIBR
THIXH KW miZEEHR, PRIEMREAMMEER "files" FHEIHERK (XNHME

F exclude ¥EEHEZA).

£ "include" SIARIXHERICAEA "exclude" RBMEIE, M, @I "files" EI4FAHHIE
ENXHFHESREWEREN, NE "exclude" WMENZE, WREBIFIRIEE, "exclude" K
INMBEATEHBR node_modules , bower_components , jspm_packages #0 <outDir> H

5!‘-0

{48 "files" 3% "include" IBEBIXEFISIANIXEGHSHEESHEK, A.ts 5|H
T B.ts , AL B.ts ANEEHHERR, FRIESIBER A.ts £ "exclude" ZFIFRH,

BRI IEmEFRAESIABLERGEM MG, tbil, RIZFFNEERT  index.ts , BB
4 index.d.ts F index.js SWHHRTEIN, BEXRM, THEHEREYERBINARRX2EIBE R
TEIX A,

tsconfig.json XEFRJLARANEXM, BAFMBINNIXGE (0 LEAA ) HSURINE EiEZR

i,

EmPITLEENRPENMSESE tsconfig. json NXHERIMERNIEIL,

@types oy typeRoots *[I types

FRIARTE_FIILRY_“ @types “BRERMFIEZPHEZIHEK, node_modules/@types XFFRTF
URENFXERTHNFREEEZ_FIIMN_; tHiE
W, ./node_modules/@types/ , ../node_modules/@types/ # ../../node_modules/@types

PaZankoaras
===

S <Jo

WRIEET typerRoots , RE typerRoots THMEBASKWEIZHANRK, LLUl:

"compilerOptions": {

"typeRoots" : ["./typings"]

a b~ W N B

ENMEEXHEEE_FB_ ./typings FTHEHHE, MAEE ./node_modules/@types EEHR
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al

o

MRIBET types , ABEWILRWEFZWEIER, tLu:

"compilerOptions": {

"types" : ["node", "lodash", "express"]

a b~ W N B

X4 tsconfig.json XHR_X&_818
./node_modules/@types/node , ./node_modules/@types/lodash #0 ./node_modules/@type
s/express , /@types/, node_modules/@types/* BEHINHEBASHWIIABR,

IBE "types": [] RZERHBZNSIA @types Bl

R, BaESIAREMRERT2ENER (HHRTER) REEER., WMRMERER import
"foo" 1BA], TypeScripti{ASEIK node_modules F node_modules/@types KKK
B foo I,

1§ﬁﬁ extends éﬁﬁﬂﬁ%

tsconfig.json XHREIUFIFAE extends BHEMNS—MREXGFRERERLE.

extends & tsconfig.json NEEBHINKEE
(5 compileroptions , files , include , F1 exclude —#%), extends HBJER—
NERFER, B8ORS —INESRAENHIVEZ,

ERXGEMNEELR®WNE, AEHRRKEBLANMGENEEES, WMRLMEASIA, WERHE.
REFTUREEEXHR files , include H exclude _TEE REEXMHHEM.

o E X ERIAEMN BRIZERTER AN FERENX M4,

tEgn:

configs/base. json

"compilerOptions": {
"noImplicitAny": true,

"strictNullChecks": true

a b W N B
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6. }

tsconfig.json

1. {

2. "extends": "./configs/base",
3. "files": [

4, "main.ts",

5. "supplemental.ts"

6. ]

7. }

tsconfig.nostrictnull. json

1. {
2. "extends": "./tsconfig",
Sk "compilerOptions": {
4, "strictNullChecks": false
SF 3}
6. }
compileOnSave

ERINZIRE compileonsave #rig, PJUALIDETEREXEHIRHEIRIE tsconfig.json EEER
15,

1. {

2. "compileOnSave": true,

8- "compilerOptions": {

4, "noImplicitAny" : true
5. 3

6. }

ERTEXMIMESEVisual Studio 2015, TypeScriptl.8.4B EHBREatom-
typescripti@ft,

R\

B XEEEHLN: http://json.schemastore.org/tsconfig.

Rl | »]
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https://github.com/TypeStrong/atom-typescript#compile-on-save
http://json.schemastore.org/tsconfig

L1751 H

T#E5|H

T #5|HRETypeScript 3.08YFFME, EXFHETypeScriptiERRILEM 7 EIpLE /NILBERLER 7,
XHER] AR EM R E], BEITEZ4E EXTREIHITH S, BIFiBLRRAIIHE,

TypeScript 3.0%&3|AT tsc KI—FFEN, Bl --build #xi2, ES5ITESIAMETIET UM
ETypeScriptiiE,

— N LiERA

IEHIIRE—NEEL BN IR, FEETES| RISMERUMAESFHNEF AL RBN, RN
THEEEMmMER:  converter F1 unites , BARMEMNAYMIXICHD:

/src/converter.ts
/src/units.ts
/test/converter-tests.ts

/test/units-tests.ts

o A~ W N

/tsconfig.json

MRS S AR B SRE SR F s TR -

// converter-tests.ts

import * as converter from "../converter";

assert.areEqual(converter.celsiusToFahrenheit(0), 32);

EZal, XMERE— tsconfig MHRIEMSTEERH:

SEIR STt BT LA S N S A4

TEREEE test F src , FRIFE src BMEHMESNGRT, BiEEHANBIXEM

XX SIS _AER_ AT TSN, DEBERIMIAHIT _LEKE , REXEREAFTVEN
XITMIA ST SHITIAE), DEBRNEMEGHIT_KBKE , REEXLALEEER

fRe]AERZ 1 tsconfig XFRAER_ 857 _[el&l, (BRNXZHILHIE):

o RRVRABMIIRE, FLLFIZSXIBIT tsc
o ZXIHA tsc RIEMBANFITHIALE]
o tsc -w REE—RESNEEEXH LiBIT

TiE5| BRI AR 2 ERXE R, mEEANLE,
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R L#E5|H ?

tsconfig.json IEINT—/NEMITNEREMY references , ER—IWHRIVEE, 1EEES| BT

=

1. {

2. "compilerOptions": {

SE // The usual

4, 3,

SE "references": [

6. { "path": "../src" }
7. ]

8. }

TSI path BHEETLIEEZIEE tsconfig.json XHHBER, SBEEREEZIRENH
x5 (BFREEN) .

HRSIA—1IIEN, SRETHENS:

o SASIRIRERIERIIFNHMNI[E ML BFEXHAE ( .d.ts ),

o WNRSIAMITIREM— outFile , FARXMALEXMAN .d.ts XHEENFRENTFIRITER
a] L,

- MERN (EX) SREFEBNMES|I B IRE,

HIFROMZANTIER, EZMINRREGENRE, BORERNATFLA, TREREFEEE

composite

SIRMTIRUASRAHFI composite RE, X/MEATFEBITypeScriptRiIEMES|IFAILIZA
HXHIE, EBRA composite IREMELREWMTEH:

o ¥WF rootpir RE, MRSEHENIEE, BRANER tsconfig XHEMIER

o MMBEMELIMXHFMILEERFEA include BRAIE files HERYIH, MRER TXFR
fl, tsc RERIFEFLEXHRIEE.

o WAMHARE declaration iEIN,

declarationMap S

BABEIN T Hdeclaration source mapsBIZ#;, WIRBA --declarationMap , HERLEYRIE
g2, {RRJLAMEREIN“Go to Definition”, EmMmBANUKETLERENGSRmIERIFH,
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https://github.com/Microsoft/TypeScript/issues/14479

L1751 H

-

'E prepend El‘J outFile

{RE]ATES | FHHRER  prepend EIRBRARIERE MEEAVEL

"references": [

N

{ "path": "../utils", "prepend": true }

gIE TIESKIEMNBEARNE S TEMNAEEZE,. BXY .js XHH .d.ts XEFEB
W, source map XHHREIMSIEMMAER,

tsc KERZERMWE LBEFENFREITIMEF, ELLIRrIEReIBH — AL IERE
HXHFHTE, BABETEMNGHITRSEERXGTER TSR, HIgl:

~N oo o~ 0N R
v}
(@)

XFERT, TEErBs|IA, ERhE 0 NRLALHEZERMN A FE - XAERILRERMER,

KT 135/ FARRER
T3 B MR B ARG

ERBEXBNTEEFERAEIRBMERN d.ts , BAGEONSEEENEEENEE_S_ETH
RS HITHE, AT EEREREEHMSH. BRIBERERREN .d.ts ERERE, (N
ZELDEMER, EREMETEERALREE THRBEEITHE,

tE4h, ATRBEBIMERIE, tsc _As BtMEMKIHD, RIEBHT --build &I,
THEILFHNIEE --build ,

TypeScriptMiZiRz\

ETypeScript IIEEZINEEMERNMAFEANIINE, ETypeScrpt 3.02, {fReJLA
£ tsc EffA --build #5id. EXLMLEERANIR tsc AOR, EEGRE—TMHENMBIAGM
AR EEE R miIZEE,
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T#s5H
11T tsc --build (&EE tsc -b ) FMITUTIRE:

- ZEFAASIANIE
- REENRE N&EHRE
o RINFMEERIRERTIE

BJLAZS tsc -b FEESAMNERESCHiuE (FIE0:  tsc -b src test ), HWIE tsc -p , WMERE
BEXH&A tsconfig.json , BBAXGBMFIERE,

AN
tsc -b l:lr-l/v\’f'_l'

Re] AR S ERHREMREN G :

> tsc -b # Run the tsconfig.json in the current
1. directory
2. > tsc -b src # Run src/tsconfig.json

> tsc -b foo/prd.tsconfig.json bar # Run foo/prd.tsconfig.json and
3. bar/tsconfig.json

AEEHLGSITLEEENXEINRFR - tsc SRIBFEEZSEMHITHIR, BIKEBNNSNIHE,
tsc -b WLIFHE—LEIEIN:

o --verbose : ITEMFMIVEE (FINSHEMRC—EER )

o --dry ! BRBERTIREERHAREIEHRITIXLIRIE

o --clean : MIBRIEETIIEMMEE (FTLAS --dry —(ER)
o --force : IBFTBIIEHFIERIRANEF

o --watch : WIZARI{ (FJLAS --verbose —f{EM)

5iER

—MRIEAT, MERBEREENENER, tsc HRSEMME ( .js M .d.ts ), BRIEMFE
Y noEmitOnError EIN, RXEEEMBRABEHAATFT - WRENITHNKBES — S
®, BAFEREBRE_—X_, ANEENMESRIXMEHNIRE, ERXNREA, tsc -

b HIERAMIFLLEMBIIZLEAT noEmitonError .

MRMGEBRRERABIMERL ( .js , .d.ts , .d.ts.map F), (REJEFRBIT
force RMWE, En—LERBRAEREFRETIRDRAERE T REREFAIFE AIZIEFE DRIEY
(8] £,

MSBuild
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MRV TiZ(EMAmsbuild, {Re]UATEMNANABSHER,
1. <TypeScriptBuildMode>true</TypeScriptBuildMode>

KX ERCREARMNE] proj X, EBEIERBEMERIAFFELRE.

EE, EFERH tsconfig.json / -p B, BEEFEEMNTypeScript TEEMSRZIE - HULLFE
FNEBEEEHRE tsconfig NHEREBT,

—EFIAEZREF T ETmsbuildiMERIE, FB tsconfig XHEEBMENLER TE—HH
_fRN_EFF, HRRIMBLE, ABARTCAMLEER msbuild M tsc -p BARTIIESIA; ENIR®
£ 5B,

BS

BARGEM

= tsconfig.json BTG, BERERLEXFHRRERERAHNMIFET, XFMFATU
E— I XEGERREEMADES MR EITEL,

S PMRESILEEE— solution HKHIAY tsconfig.json X, BRIXBTFIHFAENFI
2. ERATRE—MEGREMAD; Lk, ETypeScriptiFrBE, FATFIUERMIZIT tsc -b

src RMEBFBWT SR, AAFANIE src/tsconfig.json XERIHTEBEMFIIE. EFEMNM
3.0/%, N8R tsconfig.json NHEEBBEZEL—NTTESIH reference , 4 files EMT
RIEtE AR RRER,

{Re] AfETypeScriptiRiS EEERE LRI - F

& src/tsconfig_base.json , src/tsconfig.json # src/tsc/tsconfig.json ,

MEXTIRIRAV LS

BEEM, BREEMEAENERAREZENNANZ, REEEMMERXRBRNENFEREN—
A tsconfig.json M, FHERNRIM reference , RFEY outdir BEIMWEHERNFER
B4& rootdir MEMABEIENENLHEBEEHER.

outrile HYZGTH)

AT outFile MRmIFMEEMTHRE, BAENBRREXZEN, EBIENR, FEBEELSE
Z{ER prepend - EAAXRREWEREFEEI/0, TypeScriptliBRSE—NFHSER -
BB library”f) TIEFI—L“endpoint” T2, “endpoint” TIESMEREBNHNNEAE
INEEM“1library”,
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NPM/ALZEAY

b

Mk

EaN

==

NPME 4

ATTE R 2 BERRANXER
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—allowJs

—allowSyntheticDefaultImports

—allowUnreachableCode
—allowUnusedLabels
—alwaysStrict

—baseurl

—build -b

—charset

—checkJs

—composite

—declaration -d
—declarationDir
—diagnostics
—disableSizelLimit

—emitBOM
—emitDecoratorMetadata [1]
—experimentalDecorators [1]

—extendedDiagnostics

forceConsistentCasingInFileNames

—generateCpuProfile
—help -h

—importHelpers

—importsNotUsedAsValues

—inlineSourceMap
—inlineSources
—init
—isolatedModules

—jsx
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=]

boolean

boolean

boolean
boolean
boolean
string

boolean
string

boolean
boolean
boolean
string

boolean
boolean
boolean
boolean
boolean

boolean
boolean

string

string
string

boolean

boolean

boolean

string

AANME
false
module === “system” Y
TET -
esModuleInterop
false

false

false

false
“utf8”
false
true

false

false
false
false
false
false

false
false

profile.cpuprofile

remove

false

false

false

“preserve”

AFYmiEjavascriptx

RFNEBIREERINST

ARERITABIRKIEH
ARERERIIRE S
MAFEABAR IR H DB
FRATAERERT IR B RO ELE
fEfAProject Referer
WANXHNFHFE,

. JsXHPIREHEIR,

MR TypeScriptfets
ERERNRY .d.ts X
4 Ry FRBAS 4 A% L B 1
BRZHER.

A JavaScript T2
i S AR FFSLINAB
LRIRRD B RV R I EEFS AR
BB MRIESKIMRE.
ERFARNIZERER,

B[R — I -

EIREBREMCPURIE
FTENEEEBNE A,
M tslib EANMHEEITE

ATFREHWTERES
(VNS EPSAeT

4R B NsourcemapsX
BB Ssourcemaps4
WAt TypeScriptIiE
PATERIME B AR R
£ .tsx XHEXRFIS
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https://www.npmjs.com/package/tslib

YT

—jsxFactory string “React.createElement” EEELERMBrrreact

miFTIEPEZSIANE
» ES2018 P ESNex
ES2015.Collection |
ES2015.Reflect »

—1ib string[]
» ES2017.Intl » |
ES2018.Promise »
ESNext.Symbol ;EE
ES5, ScriptHost » ¥
—listEmittedFiles boolean false FTENH 4mi% 5 & Rl SR
—listFiles boolean false PRF I FRRITEIN R,
—locale string (platform specific) ERBIRESHERIE
RIAA BB EIEE sourc
—mapRoot string ok AHE X MRIE, H
RimapXE4EEERZ T
—maxNodeModuleJsDepth number 0 node_modules{k#iAYE
dul strin taraet === “FSR” ? B LM MEIR A G
—module -m g “ES6” : “commonjs” B “avp” FO0 “sSystem”
modile === “AMD” or
—moduleResolution string “Svstem” or “FSR” ? RTEWNEI R IRIRIR, X
“Classic” : “Node”
—newLine string (platform specific) HEMXHRIEEITES
—noEmit boolean false RE Ry H X,
—noEmitHelpers boolean false REmMEXEFRERMBEF
—noEmitOnError boolean false BTN A Rl 4 S S,
—noErrorTruncation boolean false AEHEBRER,
—noFallthroughCasesInSwitch boolean false Hswitchizafyfal:
—noImplicitAny boolean false ERARNFIFRL-BRRE
—noImplicitReturns boolean false AR BIRE IR 1:
—noImplicitThis boolean false Y this ®AXMER
—noImplicitUseStrict boolean false BIRGEAFAREE “use
—noLib boolean false REEEIARENE (

ARB /// <reference ¢
noStrictGenericChecks
IR L AT D . </td
<cnde>false</code></t
—noResolve boolean false <conde>hnnlean</code><
nlt</code></del></td>
<tr><td><code>--antni
<code>--outFile</code

BRI <code>///

paths [2] Object RIRBENET baseurl
—preserveConstEnums boolean false RE8 const F enum F
—preserveSymlinks boolean false NEFSHEEET AEE
—preserveWatchoutput boolean false {REBwatchiED, T B
—pretty [1] boolean false LERTLERIRERT,
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https://github.com/Microsoft/TypeScript/issues/2577
https://github.com/Microsoft/TypeScript/wiki/Using-the-Compiler-API#a-simple-transform-function
https://babeljs.io/docs/en/babel-plugin-transform-typescript

—project -p
—reactNamespace

—removeComments
—rootDir

rootDirs [2]
—showConfig
—skipDefaultLibCheck
—skipLibCheck

—sourceMap

—sourceRoot

—strict

—strictFunctionTypes

—strictPropertyInitialization

—strictNullChecks

suppressExcessPropertyErrors [1]

—suppressImplicitAnyIndexErrors
—target -t

—traceResolution
—types
—typeRoots

—version Y

—watch -w

[1] LRI,
ma

string
string

boolean

string

string[]
boolean
boolean
boolean

boolean

string

boolean

boolean

boolean

boolean

boolean

boolean

string

boolean
string[]

string[]

“React”
false
(common root

directory 1is
computed from the

list of input files)

false

false

false

false

false

false

false

false

false

false

i ES3II

false

[2] XEEEDIREEE tsconfig.json BfER, REEAEGSITER,

HXER

e £ tsconfig.json MEFERIZE

fmi¥2RIEIN,

e TEMSBUild LTEEIRERIFESIEIN,

]

— 1
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YmiFfEE B R THINE,
HBERAEM “react”
MBRFrBEERE, BRT LA

AREGE L E RS

R (root) X#HFRIIE,
AEIEHMITbuild, Mk
7BRE E RV BRIA PR BA S 4
ZESFT R RIS (

ERLAENAY cmap X,

fEETvpeScriptiRxXH
Z| sourceMap EE,

BRA TR SR,
strictNullChecks ,

RSN E T H
HfRZERIIE undefined

TE=REHY null MBS
YN, undefined BJLANE

BELEXS X &R = T 2 AIERY)

PHIE —noImplicitAny
FEEECMAScript B Rk
i), “ES5” , “ES6’
IS “ESNext” ExFht
ERRIRBITEHEER
EESREEIERNHE
EO LB BN}
FTENYRiZZIIRAS,

R P TR1xE
FEEBECE watch,
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https://github.com/Microsoft/TypeScript/wiki/FAQ#how-do-i-control-file-ordering-in-combined-output---out-
https://github.com/Microsoft/TypeScript/blob/master/doc/spec.md#94-constant-enum-declarations
https://github.com/Microsoft/TypeScript/issues/1232#issuecomment-64510362
https://github.com/tc39/proposals

fCE Watch

BCE Watch

1% 28 S E MR T SR B W i T XX B RV EL,

1§FH TSC_WATCHFILE ﬂ;iﬁ'EE%EE%Yﬁ:% }ln.a

YEIR ik
. : R fs.watchFile {BE IR M, ECEXHFHKRINH
PriorityPollingInterval FERREN

EAMNSIY, WEERIEBIHERRENERER, Xt
RIECKEI S AHE AR K BY4E 18] 8] R

£ fs.watch , EEANXHRASZH (BEERENREL
AJBER—TE AW ) REWFRER/ B/ MR, RV B

DynamicPriorityPolling

UseFsEvents AGWMLinux, WEMENHEERES, NRE
F fs.watch BIBREMEMIBLIFEL fs.watchFile KEl
UM
LEEINYS useFsEvents ZEl, RATLYFER fs.watch Gl
UseFsEventsWithFallbackDynamicPolling W s S . ERREIER TN IERAG TS A0

(%0 pynamicPriorityPolling JM4BRYARME )

LETTGEE fs.watch (FEHARSEXESEHE) BANXEHNRE
x*, FEILCPULBAXR[EHLEMHFREE

WNERIFEIEE TSC_NONPOLLING WATCHER BEH true , ¥4
A (FZIETEE) MSZERIRBE SR (WE useFsEventsOnParentDirectory ).
BN, A fs.watchFile MM, #BETETIEA 250ms ,

1§}Eﬁ TSC_WATCHDIRECTORY W%‘,QE;EEEE E %Hﬁ }.rl_,

EARLENode jSIREMAZ B IAEM B RIVFES £, FHIISIEE TSC WATCHDIRECTORY HIAR[EIEIN
BIFMEIEN 7B RMEM., EEEPREEEMZHEBEABMBERNTEE L (WwWindows ) , XAMA

BT ERW B,

UseFsEventsOnParentDirectory

EIN fER

£ fs.watchFile MMBERMFER, BRI
HLE (GBFECPUEIER)

RecursiveDirectoryUsingDynamicPriorityPolling {ERENASEPATIRIFE B REEFERIINT

AN (THEEE) EM fs.watch REMBEREEFEZR

RecursiveDirectoryUsingFsWatchFile

dc =5
R3R

Efmi¥z3F --watch BISEIRAKESIFNodejsiBgfitEY fs.watch F1 fs.watchFile , WMEZBLIR
=1

/30
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fCE Watch

fs.watch ERAXGFRASBHENXAERBRNENL. ERERBTRIFRS, BEHENATT
0], ERSEFRALIITHEUTN,. ErlESBLIZEN MRS, WLinuxRE, £E
BREXHNREFFHEABNIBERREFER., EBHERERANCEERAXGRASEH, A1FEESRTZH
CPUREHA, BAUM, JRiFS/(EA fs.watch REMBER (LLAMEEXHFERRRIRIEBE R, TiEHT
RIREMIER ) . XEMATCIE BN AR e, (BiE)3t s (REWIndowsFHIOSX R L
£, XMEMREEHERALEFERERGR.

fs.watchFile {ER%1E, ELLHREICPUEHA, fEELEE—TEE’J?ﬁﬂb‘(ﬁ:/E%Jﬁ*ﬂ’]’fﬂ%]
AU, YWi¥SEEMA fs.watchFile MARXEF, EBEXFHBRNXGE (KEXHEFSIA) , XEK
B CPURERH T2 EXMFIIE,
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FEMSBuild 2§ FYm1F15Em

EMSBUildE{ERHYwiFiEIn

Bz

iR In o] ATEFEAMSBuildayIn B Bi@dMSBuildEHIEE.
i

<PropertyGroup Condition="'$(Configuration)' == 'Debug'">
<TypeScriptRemoveComments>false</TypeScriptRemoveComments>
<TypeScriptSourceMap>true</TypeScriptSourceMap>

</PropertyGroup>

<PropertyGroup Condition="'$(Configuration)' == 'Release'">
<TypeScriptRemoveComments>true</TypeScriptRemoveComments>
<TypeScriptSourceMap>false</TypeScriptSourceMap>

</PropertyGroup>

© 0 N O O b~ W DN B

<Import

[N
O)

Project="$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v$(VisualStudioVersior

Condition="Exists('$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v$(VisualStlt
11. />

B S o

AR &+

YRiFIEIN MSBuildE & FR

—allowds MSBuildAZHFIEIEIN

—allowSyntheticDefaultImports TypeScriptAllowSyntheticDefaultImports /R1E
—allowUnreachableCode TypeScriptAllowUnreachableCode m/RE
—allowUnusedLabels TypeScriptAllowUnusedLabels m/R{E
—alwaysStrict TypeScriptAlwaysStrict m/RE
—baseUrl TypeScriptBaseUrl X8 1E
—charset TypeScriptCharset

—declaration TypeScriptGeneratesDeclarations m/R1E
—declarationDir TypeScriptDeclarationDir XHER1Z
—diagnostics MSBuildAN3z$5 1IN
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FEMSBuild 2§ FYm1F15Em

—disableSizelLimit

—emitBOM

—emitDecoratorMetadata

—experimentalAsyncFunctions

—experimentalDecorators

forceConsistentCasingInFileNames

—help
—importHelpers
—inlineSourceMap
—inlineSources
—init
—isolatedModules
—jsx

—jsxFactory

—1lib
—listEmittedFiles
—listFiles
—locale

—mapRoot
—maxNodeModuleJsDepth
—module
—moduleResolution
—newLine

—noEmit
—noEmitHelpers

—NOEmitOnError

—noFallthroughCasesInSwitch

—noImplicitAny
—noImplicitReturns
—noImplicitThis
—noImplicitUseStrict
—noStrictGenericChecks
—noUnusedLocals
—noUnusedParameters
—nolLib

—noResolve

A A4{E A FAM - BookStack.CN #%E

MSBuildASzF5IEEIN

TypeScriptEmitBOM
TypeScriptEmitDecoratorMetadata
TypeScriptExperimentalAsyncFunctions

TypeScriptExperimentalDecorators
TypeScriptForceConsistentCasingInFileNames

MSBuildARZH5IEEIN
TypeScriptImportHelpers
TypeScriptInlineSourceMap
TypeScriptInlineSources
MSBuildANZH5IEEIN
TypeScriptIsolatedModules
TypeScriptJSXEmit
TypeScriptJSXFactory
TypeScriptLib
MSBuildANZH5IEEIN
MSBuildANZH5IEEIN

automatic

TypeScriptMapRoot
MSBuild AN F5IEEIN
TypeScriptModuleKind
TypeScriptModuleResolution
TypeScriptNewlLine
MSBuildAN3zF5IEiEIN
TypeScriptNoEmitHelpers
TypeScriptNoEmitOnError
TypeScriptNoFallthroughCasesInSwitch
TypeScriptNoImplicitAny
TypeScriptNoImplicitReturns
TypeScriptNoImplicitThis
TypeScriptNoImplicitUseStrict
TypeScriptNoStrictGenericChecks
TypeScriptNoUnusedLocals
TypeScriptNoUnusedParameters
TypeScriptNoLib

TypeScriptNoResolve

Big&E X
XAz

AMD , @
Classic

CRLF EY

/R1E
/R1E
/RE
/R1E
/1A
/1A
mRfE
/A
mRfE
/1A
mRfE
/A



FEMSBuild 2§ FYm1F15EH

—out

—outDir

—outFile

—paths
—preserveConstEnums
—preserveSymlinks
—listEmittedFiles
—pretty
—reactNamespace
—removeComments
—rootDir

—rootDirs
—skipLibCheck
—skipDefaultLibCheck
—sourceMap
—sourceRoot

—strict
—strictFunctionTypes
—strictNullChecks
—stripInternal
—suppressgeExcessPropertyErrors
—suppressImplicitAnyIndexErrors
—target
—traceResolution
—types

—typeRoots

—watch

MSBuild only option

TypeScriptOutFile
TypeScriptOutDir
TypeScriptOutFile

MSBuildANZ IR
TypeScriptPreserveConstEnums
TypeScriptPreserveSymlinks
MSBuild ANz IR

MSBuildANZ IR
TypeScriptReactNamespace
TypeScriptRemoveComments
TypeScriptRootDir
MSBuildANZH5IEEIN
TypeScriptSkipLibCheck
TypeScriptSkipDefaultLibCheck
TypeScriptSourceMap
TypeScriptSourceRoot
TypeScriptStrict
TypeScriptStrictFunctionTypes
TypeScriptStrictNullChecks
TypeScriptStripInternal
TypeScriptSuppresseExcessPropertyErrors
TypeScriptSuppressImplicitAnyIndexErrors
TypeScriptTarget
MSBuildAN3ZF5IEIEIN
MSBuildAN3ZF5IEiEIN
MSBuild ANz F5IEiEIN
MSBuildAN 3z 5%

TypeScriptAdditionalFlags

F(ERIIVisual StudiohkzsEE %z i5MELEEIN?

B c:\Program Files

XAz
XAz
XAz

/R1E
mRE

FITE
mRE
XAz

mRE
mRE
XAz
XAz
mRE
mRE
mRE
mRE
mRE
mRE

ES3 , E

(EROETIESY

(x86)\MSBuild\Microsoft\VisualStudio\v$(VisualStudioVersion)\TypeScript\Microsoft.Type

Script.targets

ToolsVersion
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FEMSBuild 2§ FYm1FI5Em

TEXHER <TypeScriptToolsVersion>1.7</TypeScriptToolsVersion> [BIH{EZRIA T AT {E
FANRmIZFB[IREAS (XMIFERL.7) EHRAR TN LEEARRNYIEE LERERMANRIFEEE
HITHE,

WRGHIEE TypeScriptToolsversion , MERAYEE ELRWRFMANRIZIFZZHE,

MRAFEANREMRANTypeScript, MEEEXMETIENREER —MERF R ITIENIITE
iEN

TypeScriptCompileBlocked

MNRMFEREEWETR (tktl, gulp, grunt®FEE) HEFERVS#MAALRIIE LI TR, BLEL
FEEIRE <TypeScriptCompileBlocked>true</TypeScriptCompileBlocked> , X{EVSHEIR{H
LLARYRIBRITNEE, MAREIRIRFSHIRHREE,

R S— »
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SHEMZTAERS

EHeMETRES

METHR

e Babel

e Browserify
e Duo

e Grunt

e Gulp

e Jspm

e Webpack

e MSBuild

e NuGet

Babel
Lyl |-
TR
1. npm install @babel/cli @babel/core @babel/preset-typescript --save-dev

.babelrc

"presets": ["@babel/preset-typescript"]

EARm<SITIA

1. ./node_modules/.bin/babel --out-file bundle.js src/index.ts

package.json

"scripts": {

"build": "babel --out-file bundle.js main.ts"

iy

a b W N B
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SHEUMBRTARS
EaS 1T LiZ{TBabel

1. npm run build

Browserify

1. npm install tsify

1. browserify main.ts -p [ tsify --noImplicitAny ] > bundle.js

{EFHAPI

var browserify = require("browserify");

var tsify = require("tsify");

browserify()
.add('main.ts")
.plugin('tsify', { noImplicitAny: true })
.bundle()

.pipe(process.stdout);

0o N o o b~ W N B

BFZFMEE: smrq/tsify

Duo

P
I

1. npm install duo-typescript

1. duo --use duo-typescript entry.ts

A A4{E A FAM - BookStack.CN #%E _357-


https://github.com/smrq/tsify

SHEMZTAERS

{EFHAPI

1. wvar Duo = require('duo');
2. var fs = require('fs'")
3. var path = require('path')
4. var typescript = require('duo-typescript');
5.
6. wvar out = path.join(__dirname, "output.js")
7.
8. Duo(__dirname)
9. .entry('entry.ts")
10. .use(typescript())
11. .run(function (err, results) {
12. if (err) throw err;
13. // Write compiled result to output file
14, fs.writeFileSync(out, results.code);
15. 1)

BZIEMER: frankwallis/duo-typescript

Grunt

P

£

1. npm install grunt-ts

HARGruntfile.js
1. module.exports = function(grunt) {
2. grunt.initConfig({
8. ts: {
4, default : {
5. src: ["**/*.ts", "!node_modules/**/*.ts"]
6. }
7. 3}
8. });
9. grunt.loadNpmTasks("grunt-ts");

10. grunt.registerTask("default", ["ts"]);

11. 3},
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https://github.com/frankwallis/duo-typescript

SHEMZTAERS

BEZFMEE: TypeStrong/grunt-ts
Gulp

[yl = =
IR

1. npm install gulp-typescript

HZAgulpfile.js

1. wvar gulp = require("gulp");

2. var ts = require("gulp-typescript");

S

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

SF var tsResult = gulp.src("src/*.ts")
6. .pipe(ts({

7. noImplicitAny: true,

8. out: "output.js"

9. 3));
10. return tsResult.js.pipe(gulp.dest('built/local'));
11. 1);

EZ¥FMEE: ivogabe/gulp-typescript

(&

spm

w
I

1. npm install -g jspm@beta

iEE: Haljspmio. 16betalRA %35 TypeScript

BEZ¥FMEE: TypeScriptSamples/jspm

Webpack

I

7
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https://github.com/TypeStrong/grunt-ts
https://github.com/ivogabe/gulp-typescript
https://github.com/Microsoft/TypeScriptSamples/tree/master/jspm

5HE

1.

METAES

npm install ts-loader --save-dev

Webpack 2 webpack.config.js EWEEE

(TGN
NG

2.
S[ESH
14.
LS.
16.

© 00 N O O b~ W N B

module.exports = {

entry: "./src/index.tsx",
output: {
path: '/',

filename: "bundle.js"

iy

resolve: {

extensions: [".tsx", ".ts", ".js", ".json"]

3
module: {
rules: |
// all files with a '.ts' or '.tsx' extension will be handled by
'ts-loader'
{ test: /\.tsx?$/, use: ["ts-loader"], exclude: /node_modules/ }
]
}

Webpack 1 webpack.config.js EuEcE

10.
11.

12.
13.
14.
15.
16.

1
2
3
4
5.
6
7
8
9

module.exports = {
entry: "./src/index.tsx",
output: {
filename: "bundle.js"
+
resolve: {
// Add '.ts' and '.tsx' as a resolvable extension.

extensions: ["", ".webpack.js", ".web.js", ".ts", ".tsx", ".js"]

+
module: {
loaders: [
// all files with a '.ts' or '.tsx' extension will be handled by
'ts-loader'
{ test: /\.tsx?$/, loader: "ts-loader" }
]
}

i¥
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SHEMZTAERS

EEFEZXxTFts-loaderfiFAEE

BE

e awesome-typescript-loader

MSBuild

FHIEXH, BaKRIMEERN Microsoft.TypeScript.Default.props ( {EINH )
# Microsoft.TypeScript.targets ({EJEEP) X&:

10.
11.
2.
L8,
14.
S[ESH
16.
L7 .
18.
e

20.

21.
22.

A

© 00 N O

<?xml version="1.0" encoding="utf-8"?>

<Project ToolsVersion="4.0" DefaultTargets="Build"

xmlns="http://schemas.microsoft.com/developer/msbuild/2003">
<!-- Include default props at the top -->

<Import

Project="$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v$(VisualStudioVersior

Condition="Exists('$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v$(VisualStl
/>

<!-- 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="$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v$(VisualStudioVersior
Condition="Exists('$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v$(VisualStil

/>

</Project>
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https://www.npmjs.com/package/ts-loader
https://www.npmjs.com/package/awesome-typescript-loader

SHEMZTAERS

KXTFECEMSBUildgmIFBIENMNE S FMER, 585 EVMSBuildEEARIFIEIN

NuGet

« HiEm® -> Manage NuGet Packages
o & Microsoft.TypeScript.MSBuild

o i Install

o TRITAE, Rebuild,

BZFMERiESEPackage Manager Dialog#lusing nightly builds with NuGet
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http://docs.nuget.org/Consume/Package-Manager-Dialog
https://github.com/Microsoft/TypeScript/wiki/Nightly-drops#using-nuget-with-msbuild

{8 A TypeScripti1g B ME R4

{ERTypeScriptiyE HMERRZ

EAXEFINERBEXFREBNMETypeScriptiy master HXZRBHLHRINPMFINuGet Lk,
TEHRBNBUFEREHETIEEFERAE]

A npm

1. npm install -g typescript@next

{#F NuGet #1 MSBuild

IR REZMETIEREMANUGetE, FMEERSERLEMSBuild TIEREMNUGet,

www . myget .orge
BEEANE:

e Microsoft.TypeScript.Compiler : XB&TH ( tsc.exe , lib.d.ts , &, ) .
e Microsoft.TypeScript.MsBuild : FIEE—#HTEH, *BEMSBuildMESFB IR
( Microsoft.TypeScript.targets , Microsoft.TypeScript.Default.props , &, )

EFIDEREA T HME

R URCEIDERFERAEAME, BEGEETInNpNERE, FeJUHITEEERWETRKEIKI
#J node_modules BET,

TEHMNZEREHRNRRFELLRIFT typescript@next

Visual Studio Code

¥ .vscode/settings.json UITF:
1. "typescript.tsdk": "<path to your folder>/node_modules/typescript/lib"
FHEES N VsCodeszty,

Sublime Text

¥ settings - User HITF:
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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

& A TypeScriptit B A2 AR A

1. "typescript_tsdk":
ET|

A

"<path to your folder>/node_modules/typescript/1lib"
LafEIfESublime TextBZ&HETypeScriptifdF,

Visual Studio 2013 and 2015

IR RSBBILZR

== b

3

1.

REEHRRARIVS TypeScriptiffd,
SEINEBHEEREAE S REMNGEHERE, BRI EEREREEAMNENTRE

T#vsbevMode . ps1HiA,

SEwikiXtE: ERBEEXESRS XK.
2.

fEPowerShella£1TE O EBMIT:
VS 2015:
VSDevMode.psl 14 -tsScript <path to your
1. folder>/node_modules/typescript/1lib
VS 2013:
1.

VSDevMode.ps1l 12 -tsScript <path to your
folder>/node_modules/typescript/1lib

IntelliJ IDEA (Mac)

BI{E Preferences

> Languages & Frameworks >  TypeScript
TypeScript Version: WRE T npmEZE /usr/local/lib/node_modules/typescript/lib
IntelliJ IDEA (Windows)
giff File > settings

>

Languages & Frameworks >  TypeScript
TypeScript Version: SIRiBEEnpm&Zi:

C:\Users\USERNAME\AppData\Roaming\npm\node_modules\typescript\1lib
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https://github.com/Microsoft/TypeScript-Sublime-Plugin#installation
https://github.com/Microsoft/TypeScript/blob/master/scripts/VSDevMode.ps1
https://github.com/Microsoft/TypeScript/wiki/Dev-Mode-in-Visual-Studio#using-a-custom-language-service-file

Wiki

Wiki

e TypeScriptEfjthis

o RESHNE

o BIIRIZFHEIR

e XZ#4TypeScripthI4miEsE

o 4£E8/ASP.NET Vv5fEMTypeScript
o ZRFHHEIR

o KEILZE

ASCR4(EF H1M - BookStack.CN )5 - 365 -



TypeScriptE fthis

TypeScript2aJthis
48
fEJavaScript® (i &EBTypeScript), this XEFMITHSHEIEBESHELERKIRE, XS

RLARZIR, HBRIRNTFRLEEREEESHAR, REEEERRER this XBFHITA.

ERNESBIRE AR KZEIRTypeScript B8y this (6], FEHRM T LIRS ENSEIF
i

BRVAEIRTOfE PG R X
E% this T XMBAEKEE:

o EMEFEX ( this.foo ) J undefined , BEE{EREIN)M

o this FYEIREEF/HY window FWRMARBESLFINR (FEIFTHREDNT )

o this BB undefined MARBELAINER (=H&EXT )

o AT E ( this.doBa() ) KM, HBIRESW“TypeError: undefined is not a
function”, “Object doesn’t support property or method

‘doBar’"”sg“this.doBar is not a function”
BEEPMNZHEI T ATRE:

o EHMHUAMNT, LEUN window.addEventListener('click', myClass.doThing);

e Promisefi# R, EtU0 myPromise.then(myClass.theNextThing);

o B=FFEEMNA, tEEN $(document).ready(myClass.start);

o BRFNMEIA, LU0 someArray.map(myClass.convert)

e ViewModelZEBIMEERIZE, b0 <div data-bind="click: myClass.doSomething">
o T[IEBMEBRIGKEL, LEUN $.ajax(url, { success: myClass.handleData })

JavaScriptB v RERTA?

BERBEAEBNNERAR T IavaScriptE this XBEFMGBEMRMYE, EFXE, XE, siXE,

=JavaScript ER— 1 RWRIEME, RATIRETErIRFERER L this RS2 (X
MM 2R FTRINFHETI ) -

o MEBXNERLZE function#bind IHAMILER, B4 this FBERMZEZEA bind FISE
o WMREERZLA foo.func() FIVIBAR, 4 this {EH foo
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http://www.quirksmode.org/js/this.html
http://javascriptissexy.com/understand-javascripts-this-with-clarity-and-master-it/
http://bjorn.tipling.com/all-this

TypeScriptZ f]this

o MNRBHESHEINT, this ¥FH undefined

° E\JH\U;

XEMUSZ=EESERERIMER. tEu:

T T
o 00 W N RO

© 0 N O O b~ W DN B

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 El‘Jj:_E'aBﬁ %%

MEIBNERANGIRESE EEERXNGENRBIMAAE . EARERFEERIZESER 518

T_HRBERBEENFRANK_IFA_M,

=+ :

a b~ W N B

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 where it is referenced

this BEELBENFR (FLESEIMEEN window )

this BJEEEZAN T,

window.addEventListener('click', () => x.printThing(), 10); // SAFE, method is

invoked in the same expression

(34
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TypeScriptE f]this

TSI — T3 ARRE  this BIETFX,

{E RS RRI£L

KBTypeScriptEBRARI_RE _J37%, {RAICAER—A_SEABIFTSLRER_KRE XM

pall

class MyClass {

private status = "blah";

public run = () => { // <-- note syntax here

alert(this.status);

}

var x = new MyClass();

© 00 N O O b~ W N B

$(document) .ready(x.run); // SAFE, 'run' will always have correct 'this'

o F5EIR: XRRFNESLONENFECIZTIINAE, MREXNMFEZEEREEIRAN, BBA

XAMBERI T, A, ELESEORRKEIFR, 1EESIOIHERE] this ETXALESR
AARESRIE—MHEREEENE L,

o ¥F: HEIBEABEATESICAE this EFTFX

o IF: ETypeScript ERERL LM

o IF: MNRBPHESHBAFTZEIMILIE

o IR IREXARNEEBEIFER super FAEEFE

o IF: EESERFZRIFETEIIMIIELRB LML BRI THMLSEIRBISE T A S BILE &

A B BFETS

ETypeScripE (XERTHERINT —LS)

1. wvar x = new SomeClass();

2. someCallback((n, m) => x.doSomething(n, m));

FEIR: NTF/MEE LIRS SLAIR AL IEE R
o ¥F: ETypeScript, 100%HIEELZ S

o IF: EECMAScript 3EREMHEN

o If: RRFEWMA—IRELIZ

o IR REWE2RXSHE

o IF: WFRIZSHAEIFA ('rest’)

Function.bind
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TypeScriptE f]this

1. wvar x = new SomeClass();
2. // SAFE: Functions created from function.bind are always preserve 'this'
3. window.setTimeout(x.someMethod.bind(x), 100);

o F5IR: NF/MEELMAESIAIRMELERR
o IF: MNRBPHESBAFTZEIMILIE

o i7: BHEIfETypeScriptE, REREMTLH

o IX: H7EECMAScript S5E4EM

o IR {REMMA2RXELAIZE

ASCAY{E 545 - BookStack.CN #4522 -369 -



YRASALTE,

Zmbd ISE

XN RIBISE LA TypeScript AR FAE & TypeScript Bt {ERAY,
BRAPREA—TEER, BEUMAD—1NEE,

CER=

1. {FHPascalCasenERGHE,

2. AEFEA 1 MAEOBRLR,

3. ({FHPascalCase % {Edp

4. {EFcamelCasejgE s

5. f{EFcamelCasehEBHHAItTEFE,
6. FERNEEMHBRI _ A%k,

7. RUulgeFERAZENRIEHERR.

A5

1. IR —MZEEH (tbu: fBRsE, RESR),
2. AERMIEIE, )
3. .generated.* ERONGFRENERE, REFHNRE.

ANESHER/ R, RIFGFEENRNAHPHRZE,
NEEEFHRZEEANEXEE/E,
HENRBNZE types.ts BEX

E—AIXHE, EKREXMiZHIRETRER,

A W N B

null *[I undefined =

1. {#H undefined, ~E{FMA null,

—fifRRi%

S F{EHATypeScriptiyi

1. fRikf&Nodes, SymbolsFXHHINRATE X EMAHIMIRANINTH, FREXNZELN

2. RIRBAERNBENETHRY,
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YRBSALTE,

1. ATHRF-H, ERORHFEPAEERSE, ERRBARNRE,

Frid

1. — M REFFEBIE2NMMREMR, IEETM— T RC.

i

FERE, O, MEEEEIFNEER ISDocKABHYERE,

FIAT

1. fEAWNEIS "
2. FEERRARAFENEEFAREAZMFAMLTIE (FEdiagnosticMessages. jsonPEliE
FR9SCIR )

=]

'EEEE]:/TE/_.R |=|lLa\

A W N B

ERAFEEFER . .

W AEEBIKAMMERRNE D1,

WIS iZERRT (BER, KERF)
Helg—

ZEFEOFNIE, FINIZEBRREHFAZR (LEAl: An external module cannot..fiR

=External modules cannot),

5. {FRUENS,

HRRERMERY

RRERWXI7DEM T —RIKE, MREBFIN—MERER, ELFNBL LMLV,

e 1000
e 2000
e 4000
e 5000
e 6000
e 7000

EEER

-Ll:ll=l I:l%

BEIHERER
IRIZRETSE
BYITRIZFERER
noImplicitAny{s8
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ImAGRISE
SBAE
T HRER, BIBRER— L, MERRIESELN,

1. A{EHECMAScript 5R%; MEEMcore. tsiXEM,

2. AE(EH for..in iB8); MEEA ts.forEach , ts.forEachkey ¥ ts.forEachvalue ,
ERENZENX A,

3. WRFTEERIIE, =iX(ERA ts.forEach , ts.map F ts.filter XEEL,

M5

1. {ERarrowRBRNBEBRRIHFTIAL,
2. REFEMMEA BarrowRBBISHIERER, LW, (x) = x + x BHEEN, TEHIIEMW

RO
i. x = x + x
ii.  (x,y) => x +y
iii.  <T>(x: T, y: T) => X ===y

3. BRER ) BEHMEANFHEIEEXR,
4. FEEY { BRER—1T.
5. INESEARAEREZR. EF, B, 75REE 1=K, L
i. for (var 1 = 0, n = str.length; i < 10; i++) { }
ii. if (x < 10) { }
iii. function f(x: number, y: string): void { }
6. BNELEFFEIRFER—ITE (LW A var x = 1; var y = 2; MWMARE var x =
1, y=2 Jo
7. else BELRE } BFRkE—1T,
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https://github.com/Microsoft/TypeScript/blob/master/src/compiler/core.ts

2
0y

TP T — A EMTypeScript BEMBIEHTRTHE ANE RN BHEBHHRES,
AN\ =] = £H 2
2 ANEZERYE DL

“tsc.exe” exited with error code 1
(E3=H

o MENHYRIE, MWIRFIUTF-8 - https://typescript.codeplex.com/workitem/1587

external module XYZ cannot be resolved
(E3=

o MERIRBIZEBTRINEEE - https://typescript.codeplex.com/workitem/2134
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https://typescript.codeplex.com/workitem/1587
https://typescript.codeplex.com/workitem/2134

SCHFTypeScriptiIwiE a5
Y15 TypeScripti4miEss

REEYZR

e Atom

e Eclipse

e Emacs

e NetBeans

e Sublime Text

e TypeScript Builder
e Vim

e Visual Studio

e Visual Studio Code
e WebStorm

Atom

Atom-TypeScript, HTypeStrongH & WAtomEYTypeScriptiZB SRS,

Eclipse

Eclipse TypeScript #HfF, HPalantirA &8JEclipsefdt,

Emacs

tide - TypeScript Interactive Development Environment for Emacs

NetBeans

e nbts - NetBeans TypeScript editor plugin
e Geertjan’s TypeScript NetBeans Plugin

Sublime Text

SublimefTypeScriptffiff, sJLABi¥Package Control3R%E#&, #FSublime Text 2F0
Sublime Text 3.
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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/

SCHFTypeScriptiI4wiE a5

TypeScript Builder

TypeScript Builder, TypeScript%FIDE.
Vim

BiEE=
o leafgarland/typescript-vimBM TIEENHFARSRER .ts f .d.ts ,
e HerringtonDarkholme/yats.vimigft T EZ1BA5=FIDOMKEE,
EElRzZTH
EHMNEEMTypeScriptif:

e Quramy/tsuquyomi

e clausreinke/typescript-tools.vim

MNRMGEEHHE BN 2INEE, (REJERYouCompleteMeFHRMUATRBE .vimre B, B35
EMPLEF S EAFRMA N2 INEE, YouCompleteMeRiAHENI&BTypeScriptifEiR#HITIENE
i,

if lexists("g:ycm_semantic_triggers")
let g:ycm_semantic_triggers = {}

endif

A WO N R

let g:ycm_semantic_triggers|'typescript'] = ["'."]

Visual Studio 2013/2015

Visual StudioBZ&EMicrosoft Web ToolsEIFLE T TypeScript,
TypeScript for Vvisual Studio 2015 7EiXE

TypeScript for Visual Studio 2013 EXE

Visual Studio Code

Visual Studio Code, B@—1MREEMNBETLEREZE, NE TN TypeScriptiisziF,

Webstorm
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http://www.typescriptbuilder.com/
https://github.com/leafgarland/typescript-vim
https://github.com/HerringtonDarkholme/yats.vim
https://github.com/Quramy/tsuquyomi
https://github.com/clausreinke/typescript-tools.vim
https://github.com/Valloric/YouCompleteMe
https://www.visualstudio.com/
http://www.microsoft.com/en-us/download/details.aspx?id=48593
https://www.microsoft.com/en-us/download/details.aspx?id=48739
https://code.visualstudio.com/

SCHrTypeScriptiI gt a5

WebStorm, EHEEJetBrains IDEs—#%, HIZB S T W TypeScriptiIz#i,
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https://www.jetbrains.com/webstorm/

£5& ASP.NET v5{F i TypeScript

ZE8ASP.NET Vv5{EMTypeScript

5ASP.NET v5—ic{EHTypeScriptBEMAIFENANRIZEMIIIE, FZXTFASP.NET V5
HIEMSEBEEBASP.NET v5 1Y #EVisual StudiofI TIREZIFYaEIMtsconfig. jsonitfE
AERzZH, slA\EXBEEFHE#3983,

TiERE

BATRALAEVisual Studio 2015BEIE—EMASP.NET vSTIZFA, MRIFHASP.NET v5iE
RAE, TTASEIALE,

REEIREBRERTARM— scripts BR., EMERIMEGERMTypeScriptX#

M tsconfig.json NHRIZRERFEDAMTA, FEIEIEERBMBIZEVINIFAEELERE T,
PN tsconfig.json N, B#md scripts BHE, EH Add , New Item ,

£ client-side F, fREEBIXFIE, WTFATT.

Add New ltem - HelloTypeScript ? *
4 Installed Sort by: Default o = Search Installed Templates (Ctrl+E) P~
Server-sid - S
cei_""etr 5_': |_j HTML Page hentoaits Type: Client-side
- {13
ol JSOM configuration file for the TypeScript
JS :
b Online L.J JavaScript File Client-side Campey
Style Sheet Client-side
—T5S
EI TypeScript File Client-side
TypeScript J5SON Configuration File Client-side
ol I Bower Configuration File Client-side
ol I MPM configuration file Client-side
sz
-J Gulp Configuration file Client-side
sz
-J Grunt Configuration file Client-side
f I JS0N File Client-side
(o]
ol I J50N Schema File Client-side
rJS JSX Fil Client-sid
ile ient-side
<i>‘J
A 3 : &

Click here to go online and find templates.

Name: tsconfigl.json

Add || Cancel
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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
https://raw.githubusercontent.com/wiki/Microsoft/TypeScript/aspnet-screenshots/new-project.png
https://raw.githubusercontent.com/wiki/Microsoft/TypeScript/aspnet-screenshots/add-tsconfig.png

£54 ASP.NET v5{$ FiTypeScript

Solution Explorer

@ o-sTB| L -

Search Solution Explorer (Ctrl+;) P~
fa] Solution 'HelloTypeScript' (1 project)
4 Solution lterns
£T global,json
4 srC
4 =] HelloTypeScript
A Properties

[» =B References
@ wwwroot
1 Dependencies
4 scripts
TS appts
IT tsconfig.json
&1 hosting.ini
b IT projectjson
11 Project_Readme.htrnl
c# Startup.cs

NG LIS Team Explorer  Class View

REFITEER TEREDURINZ] tsconfig.json MX{FHY "compileroptions" TRE, ik4wmiFss
WMHEFEEE wwwroot EF:

1. "outDir": "../wwwroot/"

THREEY tsconfig.json [FEIEERIHEF

"compilerOptions": {
"noImplicitAny": false,
"NnoEmitOnError": true,
"removeComments": false,
"sourceMap": true,
"target": "esh",

"outDir": "../wwwroot"

© 0 N OO 0o &~ WON B

(I
(O]
)

MEMRFEANMEBXANTIE, FMSEEE app.js M app.js.map XHEFHEEEE wwroot BR
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https://raw.githubusercontent.com/wiki/Microsoft/TypeScript/aspnet-screenshots/project.png

£54 ASP.NET v5{F FiTypeScript

2,

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

£T global,json
src

4 ] HelloTypeScript
A Properties
[» =B References
4 @ wwwroot
4 [T appjs
) appjs.map

1 Dependencies
scripts
TS app.ts
£T tsconfig.json

&1 hosting.ini

b IT projectjson
11 Project_Readme.htrnl
c# Startup.cs

S NG LESGILNE S Team Explorer  Class View

THESEMNTE

HARMT — tsconfig.json X, (FERRRREZMN—_ZEIATCIBRT — M EMTypeScriptT
12, HEE tsconfig.json XHMBERT. WIAFXPTEMIIE—HLDMITypeScriptXHERS
ERTFHNERIZN, EEE tsconfig.json XHRIBER_IINE_EFENTypeScriptXH T4
_WEFEERNTIEN -2, TEH, AIRREANENTE, ALUeERE,
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https://raw.githubusercontent.com/wiki/Microsoft/TypeScript/aspnet-screenshots/postbuild.png

£5& ASP.NET v5{§ i TypeScript

Solution Explorer * 0 X

| e~-S a|Ff=f
Search Solution Explorer (Ctrl+;) P~
4 Solution lterns

&1 global,json
4 src

4 HelloTypeScript
M Properties

[ =B References
4 @ wwwroot
4 [T appjs
) appjs.map
e Dependencies
] Code

TS putsideVirtualProject.ts
4 scripts
T5 app.ts

£ tsconfig.json

& hosting.ini

b IT projectjson
11 Project_Readme.htrl
c* Startup.cs

(CXERNEITE:

MEFHASP.NET vEIIER/_RENRIE_INEE, RUTNANAREEIMTYpeScript TIE—E7H
TypeScript X4 BRA_FRENmIF_THEE, WRIFFEEFHE tsconfig.json X, IBLIRRIERE

R E S DRE,
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https://raw.githubusercontent.com/wiki/Microsoft/TypeScript/aspnet-screenshots/virtual-project.png

£54 ASP.NET v5{$ Fi TypeScript

Opticns

Search

Options (Ctrl+E)

=

A A A A A A~ S A A A

3
C/C++
CoffeeScript
C55
HTML
HTML (Web Forms)
JavaScript
JSON
LESS
Plain Text
PowerShell
Res]50M Resource
SCSS
SOL Server Tools
T-50190
TypeScript
General
Scroll Bars
Tabs
[ Formatting
4 Project
General
KAML

Virtual Projects in Sclution Explorer

Display Virtual Projects when no Selution is loaded

[ ] Display Virtual Projects when a Selution is loaded

Compile on Save

Autormatically compile TypeScript files which are not part of a project

) Use CommonlS code generation for modules that are not part of a project

() Use UMD code generation for modules that are not part of a project

(1 Use System code generation for modules that are not part of a project

ECMAScript version for files that are not part of a project

() ECMAScript 3
(®) ECMAScript 5
() ECMAScript b
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https://raw.githubusercontent.com/wiki/Microsoft/TypeScript/aspnet-screenshots/compile-on-save.png

LRt

SR BRI

B

B

=P/ FR%

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 D TypeScriptimiFss

o iBiENITEE (Parser) 1 U—RIIENXHFR, RIBIESHIESE, ERHRIEEN
(AST)

o BXAEE (Binder) : {EA— symbol R MWIEEEMIERBRESE—®E (fli: E—
MEOSRRIAE SR, SHAEMHEERFRRMFRIR ) . XEFPRUAGES HIXL
HE/AEH,

o RAEFEMNTEESHESS (Type resolver / Checker) : fEMEMERMMIE, KEIEES
BMHAEMESIZEER.

o 4RizE (Emitter) : MA—RIVMANMG (.tsH.d.ts) Emdat, ENTFIARATE
z—: JavaScript (.js), ABE (.d.ts), ZxERsource maps (.js.map) .

o Fi4tIEEE (Pre-processor) : “4RiF L TFX"HEHNEENEZFR"BPREINFRAEXMH,
FTIXHEIEREIEFRBEMNG T LEARZRNXXG, ZNF, AEBMAXLEHF
BEiES| A EEXE &L import 1BA)F /// <reference path=... /> ¥r¥[E)#%5|FH
MEEX 4,

BESIBEETRIFZLEMER—MEFIRXMAIR, CIEMTEMNMEF, SWASH
(import) RUEHE, SAFBERER". ts"XEMAR" . d. ts" X, UHRLENZEMINGE, FwiF
BERHTENodej sSHEIUBNRIZRBITEAN, HEERUEXRSHESABLRENT . tsz.d. tsT RR
X, SAXMARRerror, ERFIEEEEAAT IMNEBIEIR,

o MI7¥RiFEE (tsc) @ MABRFGSITRE. EBELBHNAEZFHRISIZIEE G (tb:
Node.js ).,
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Be Rt

o EERS: “ESREERURIEIREELRE TEIMI—

Il

, FERESLERIBIEVINA,

B RS —RIABENRESRIFFILMNEQE NS, BRERRER, ABBIACHNRESR, &

F., ETMNEMINELLNEGR, BiliZOHEIEEL MR =, EHTypeScriptiFBrIINGE
EEANSZ B EmMIF (£ <SITLEER --watch ), BEBERSERTARERILEET—MKEEF
EMYRIE LT XA ER B EIER; AXFNELT, ESRSRETEEEREEFREEZOANE
KRR R AL IR RE 7 AR A

BES% [[Using the Language Service API]] U THREZFANE.

R LS

o Node: HRIBEW (AST) WEREMIR, BE Node RNBSIEEZEMNIERLER,; —LALER
REEEEINELLIMRMRANTNFEE,

o SourceFile: ZATEIRNMAIAST, SourceFile KERE— Node ; ERM# TEIMIEOMRK
B ERYRE, XHERSIA, XHEMRRAFIIRIXGENEMIESENNMNITS S5
EHIBRET,

e Program: SourceFile FIESH—RINFFEMKNR—NRIFEIT, Program SXRERALHM
ERABIEAL,

o Symbol: ERBRIFEHH, sSymbols RMAREHIERMEIE, symbols EETHEMERTSR
MEENE—MLARAERE, Symbols RiBXRAZIEARMER,

o Type: Type BIEXRAKEESS. Type "IREH S (Lbyd, XKMEO ), SER (Lt
M, WHRER),

o Signature: —HB= signature EA: {JHEZER (call), MiEER (construct )
R5|EA (index),

AR SUREL AU

BATENTIEAIR, MAERSELWEXHFSEREF, ESFZEHWTFEIA ( 7//

<reference path=... /> #R&EF import 1BA),

BEDHEE (Parser ) &RIMKRIBER (AST) Node . XEUHAFEMEMHRRKRI, USRS
M. — sourceFile WHRBVIR—MAENXHRIASTHHHE —LEIMNIER NGB EXHRA
EO

R[S, BXE&28 (Binder ) &IBASTT =, EEHEM symbols . —4 symbol SWME|—/Nas
LR, XEEN—RMPHNES, IAEETRAIESSEFHENIME, iR, BRERE

9 Node BEEHMEM symbol , HFEEN symbol RIBBERTEHNEBETS. ttwl, —NEFHEE
B class #1 namespace FICA_SF_, FHHBMEERR symbol , BEJ[RLILIE(EALE, A
HWREA symbol HTEIEMABIEHAERIERIE,
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ZeFaBEA
4% SourceFile (IEHBTETH sSymbols {]1) BBHIAA createSourceFile API,

BHAIMIE, symbol NRMIGFBLMFFIUERANGEERL, ERBEFACIUNSXAEEH, A
IEF—CHMEME-—NEENESMEXANIE, BiMIelE—1 Progran ,

=

— Program & SourceFile HIEEHFE—Z% compileroptions , BT
F createProgram APIKBU#E Program .

BiE— Program SEfIEIE TypeChecker , TypeChecker ETypeScriptEIRAGKAIZID,
ENRITEHREXHGFERN symbols Z[ERIXRFZR, 1§ Type MWELZ symbol , FEMENE
X Dpiagnostic (tt#d: error),

TypeChecker BAEMIIREHAER SourceFile ERJ sSymbol Z|—/ERHMAVIE, CIER
—RJ symbol T, EFFIBEIZER sSymbol (LtEdl: REIXEER) namespace ),

ERIBIRSYIALTM/E, TypeChecker FARIUARERX FIXMEFHVEMEIA T, XL (@) AT

1=
E -

e X/ Node HY Symbol 2ft4?

o XA Symbol HY Type Bft4?

o EASTRIEANERHDBEBEMLE symbol ZER] LAY ?
o EANRIFERRRY signature EREMFLE ?

o HWEANXHGMNIZBWLEREIR ?

TypeChecker i+EFTERAEEWHEN"; ATEZ - NMEIBEX“#ER HENES,
TypeChecker X&IMFNLXME)BMERXRR) Node , Symbol 3k Type , ASFMETIMISLIK,

WF— Program [EIHFSLEM— Emitter . Emitter DAEREMLTE SourceFile M4

H: 8% .js , .jsx , .d.ts F .js.map
NiB
TR/ ShEAE (Full Start/Token Start)

SHASHERBNMA— N TBFR"M—N"SEAR". “SHRAR"REEEANRE, EXRR
EXHRSEFRIMUE, “TEAR"RENL—TEEXNSHZ GRMBAREENERUIE, 5
RIDBIER, BANEEEROTEFR,

S sk
ts.Node.getStart BB ET AME— NI Al E,
ts.Node.getFullstart RBET aAENE— SN R A,

Bit¥AZE (Trivia)
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Be Rt
HENBIFATAREEERLENEBRBTXREZNAE, (LNZER, FREEZE-LEHFRIIRC,
EABEABTARIES ERIEEN 27D (AEHEECMAScript APINIE ) FHAIGEAEEE2NSHEF

MESUZELN, A28 EENE, B, BNl TFREMMEFSRERBRESE, M
NFEZEIHRIL 28088 FAIHIAPIS 318,

E% EndoffFileToken [REFILUKBEMAR (LHMBFRE ) , MEDHATBAMEIEDIFA
BZA, MEFETRNSHEE BRI <SR ZIE,

BREIN—NHEIIRCERITZA—NEREBETFT"—1 Node , tt#l, = TEIFIFE, sJLBBEE
H genie RPBUABMWANER:

var x = 10; // This 1is x.

/**
* Postcondition: Grants all three wishes.
*/

function genie([wishl, wish2, wish3]: [Wish, Wish, Wish]) {
while (true) {

}
} // End function

© 00 N O O b~ W DN B

XERRESEX L, RMFHENTEABEE var x = 10; 5,

HAMKIBRos1lyn’s notion of trivia ownershipfCIEEREIEN, BEXRiHE, —NShEEER
—{T LR BMBIEATEE T — 1S AR, EAHIEXTZENERSBET T 1<k, EXH
ME—NSEBEMBENYIRIERNS, AFEREEN—RIBIFEABTRAMNE end-of-file SHE
J:o

WFRSHEBEAF, IR2/BEBNDERNET, BT MV alERAS O] ST T mERER KX
BX:

8 it

REENXGEN—MEEME, REIEEMERIFE —MITS S 26/
EBISEE (5 ts.Node.getFullstart BBEEEEA),
REEXHFN—NMEEME, REZNIEEMERE —MRITHIEREREDN
BE (5 ts.Node.getEnd BBEELEERH),

ts.getLeadingCommentRanges

ts.getTrailingCommentRanges

WAslF, RgE TE 2R

1. debugger;/*hello*/
2. //bye
o /*hi*/ function
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https://github.com/dotnet/roslyn/wiki/Roslyn%20Overview#syntax-trivia

2 A5

function XBFRITEHIAZMN /*hello*/ &, BER

getLeadingCommentRanges X&iX[H]
BE2NER:

debugger ; / *hello?*/

_____ [CR] [NL] _ _ _ _/ / by e [CR]
1. [NL] __/*hi*/____function
1 1 1
2. 1 1
FTERITA Bk IR
3. BEIANER LShEFTIA
FriaiER:

BEHM, £ debugger 1BRAIFUIA getTrailingCommentRanges BJLAIRENH /*hello*/ EFR,

MBMRRILDSHAMEZ{EE, createScanner tHE— skipTrivia #rig, {RFIBAIRE
B false , JAIG{ER setText / setTextPos FRIFVENHEMARNIE.
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R IRIKEE

& FRi%(E

2.

1.

o TETypeScriptfmiZAtfER --allowjs fiFJavaScript

1

BZE Function bind B{ERF
=¥ 1 251

readonly {EIHfF

BHE BBEITH

Language Service APIEXiFRIBEMINEE

Jm AL FEER

0

RN B LRV £ Rl 23
% #5ES5/ES3  async / await
SHESTHREMRAREREMN
MERLHY this KH

EtEisin) ERYEEURIP
tNHRE B RIF

THEEMSymbol LitEBMMERIRES
QIESESd

N IEES

FEREIMEE

SRIME
BRFRIA T, S BT Sk R EMAY 2R Th2R
ZHEPHRERAF
fEtsconfig.jsonEX#HGlob
TEESRBAPIEZHFEES
fEtsserver/IBERSBAPIEER tsd
MJjsXHIISDocBIRERER
1381ib.d. tsHER(L

< FIMEREENICRE B
BAEESRSETT B

8
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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

R IRIKEE

o EBIAEARIFHHIXAY let / const

o tRICTEINEE

o {FF --outFile EEFRIRHEILY

e tsconfig.jsonBEX#F IR

o £ --pretty HAIHRBMEREZAMNIOEFER

o ¥} --outfFile AHBNEEERFNIERIZE
o XIHEABRFFHENITERME

s FRNEBFHEER

o ISXTCIRZSHITNEEMELE S

o MILBXE/REEENO

o LH5F-Bounded B At

o THPIRIZ -project / -p B

o TESystemJS{EH --allowSyntheticDefaultImports 235 default S AIR{E
e iR%lJavaScript BREIR(E

o TEAEIRE(EFIIRIZAIRGT

. EHEHEREEMNglobal/modulefERiE

e EVisual StudioffMtsconfig.jsonff hEMIELRIEE
o EF this HEURIP

o ZHETENISXI] iBif --reactNamespace

o B for-iniBAEE

o JSX{REBTEVS 201575

o &ZfTypeScript NuGet £l

1.7

o ESTRGEMN

o BHK this KE

e ¥ --module Y --target esé

o B IRAESIMT{FEHRIMES

o JES6%$F async / await (Node v4)
o BREMNFEEVIRLEBRIEE

1.6

e ES6 Generators

e Local types

o ZBIFIR

o RYHFKIBAEFERARIAN
o Classi®RiAT
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https://github.com/Microsoft/TypeScript/issues/3915
https://github.com/Microsoft/TypeScript/pull/4788
https://github.com/Microsoft/TypeScript/pull/5090
https://github.com/Microsoft/TypeScript/issues/4987
https://github.com/Microsoft/TypeScript/pull/5140
https://github.com/Microsoft/TypeScript/issues/4841
https://github.com/Microsoft/TypeScript/issues/4653
https://github.com/Microsoft/TypeScript/pull/5185
https://github.com/Microsoft/TypeScript/issues/5478
https://github.com/Microsoft/TypeScript/pull/5738
https://github.com/Microsoft/TypeScript/pull/5949
https://github.com/Microsoft/TypeScript/issues/2869
https://github.com/Microsoft/TypeScript/issues/5285
https://github.com/Microsoft/TypeScript/pull/5876
https://github.com/Microsoft/TypeScript/issues/5039
https://github.com/Microsoft/TypeScript/issues/4166
https://github.com/Microsoft/TypeScript/issues/5287
https://github.com/Microsoft/TypeScript/pull/5906
https://github.com/Microsoft/TypeScript/pull/6146
https://github.com/Microsoft/TypeScript/pull/6379
https://github.com/Microsoft/TypeScript/issues/4835
https://github.com/Microsoft/TypeScript/issues/3940
https://github.com/Microsoft/TypeScript/issues/4812
https://github.com/Microsoft/TypeScript/pull/4910
https://github.com/Microsoft/TypeScript/issues/4806
https://github.com/Microsoft/TypeScript/pull/4741
https://github.com/Microsoft/TypeScript/pull/5231
https://github.com/Microsoft/TypeScript/pull/4598
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

R IRIKEE

1.

tsconfig.jsonkly exclude B4
FFE X IEBRIFEREY

1858 S ERARIR REAT

ISXXZ ¥

RXEKE

abstract 7%
RN R FEREMERE
EMEFEOMWFRSH

Frig--init

)

< FFfRA

IR FTRIER
HIFES6IRIR

X#for. .of

X#%5ES6 Unicode SE

X FSymbols

ZFITEREM

X Htsconfig. jsonX&F

S #FES3/ES5HletFconst
S $FES3/ESSTHHRCAVIERR
FE—NHNRESRENEITS Server
XIFEST KIMBBRE
FERIGEREBTER
8- -rootDir
¥ri8ts.transpile API
z#%5- -module umd
%#%--module system
& - -noEmitHelpers
& - -inlineSourceMap
FM&--inlineSources
i - -newLine

FME - -isolatedModules
ZHEFM) namespace XiETF

X#FvVisual Studio 201589tsconfig.json

t#EEVisual Studio 2013 FEHESS

4
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https://github.com/Microsoft/TypeScript/pull/3188
https://github.com/Microsoft/TypeScript/issues/1007
https://github.com/Microsoft/TypeScript/issues/2338
https://github.com/Microsoft/TypeScript/pull/3564
https://github.com/Microsoft/TypeScript/pull/3622
https://github.com/Microsoft/TypeScript/issues/3578
https://github.com/Microsoft/TypeScript/pull/3823
https://github.com/Microsoft/TypeScript/pull/3333
https://github.com/Microsoft/TypeScript/issues/3079
https://github.com/Microsoft/TypeScript/pull/1346
https://github.com/Microsoft/TypeScript/pull/1931
https://github.com/Microsoft/TypeScript/issues/2242
https://github.com/Microsoft/TypeScript/pull/2207
https://github.com/Microsoft/TypeScript/pull/2169
https://github.com/Microsoft/TypeScript/pull/1978
https://github.com/Microsoft/TypeScript/issues/1082
https://github.com/Microsoft/TypeScript/pull/1692
https://github.com/Microsoft/TypeScript/pull/2161
https://github.com/Microsoft/TypeScript/pull/1589
https://github.com/Microsoft/TypeScript/pull/2041
https://github.com/Microsoft/TypeScript/issues/2249
https://github.com/Microsoft/TypeScript/pull/2589
https://github.com/Microsoft/TypeScript/pull/2772
https://github.com/Microsoft/TypeScript/issues/2499
https://github.com/Microsoft/TypeScript/issues/2036
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

R IRIKEE

o ZFEXELBIFLBRIP

o FME&--nOEmitOnError

o FME--target ES6

e f¥jlLet and Const

o RFIERFHEE

e Library typings for ES6
« Z#FConst enums

« SHIESRSAHAPI

1.3

HFFRIZFRESESRS
ZHEZRIPEIALG in classes
¥ TeHZER
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https://github.com/Microsoft/TypeScript/pull/966
https://github.com/Microsoft/TypeScript/commit/873c1df74b7c7dcba59eaccc1bb4bd4b0da18a35
https://github.com/Microsoft/TypeScript/pull/904
https://github.com/Microsoft/TypeScript/pull/960
https://github.com/Microsoft/TypeScript/issues/1029
https://github.com/Microsoft/TypeScript/pull/688
https://github.com/Microsoft/TypeScript/pull/428

HIETIRE

FTIETIEE

e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript
e TypeScript

R P P P P R E N DNDNDDNDDNDDNDNDDNDDNDDNDWW®WW W W W ww
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e TypeScript
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A ESTHRR

f£JavaScriptmBE—NEE concat , EERIMMUASTAHAAKF N TERE LM — ML

H,

1. function concat(arrl, arr2) {

2. return [...arrl, ...arr2];

BRIZE— tail R, EER—MEUESTEFRORENTRIMIIBETE.

function tail(arg) {
const [_, ...result] = arg;

return result;

A W N R

A2, BAT9NEIETypeScript FAXFENRERINZEE ?

EIRRRABITypeScript®, $F concat EREIFKATEMIEHRE —LRBEHER,

c, D,

1. function concat(arrl: [], arr2: []): [];

2. function concat<A>(arrl1: [A], arr2: []): [A];

3. function concat<A, B>(arrl: [A, B], arr2: []): [A, B];

4. function concat<A, B, C>(arrl1: [A, B, C], arr2: []): [A, B, C];

5. function concat<A, B, C, D>(arrl: [A, B, C, D], arr2: []): [A, B, C, D];
function concat<A, B, C, D, E>(arrli: [A, B, C, D, E], arr2: []): [A, B,

6. E];

function concat<A, B, C, D, E, F>(arrl1: [A, B, C, D, E, F], arr2: []):
7. C, D, E, F];)

EFRFEFIANVENZNELT, BINELRE T EIEHER, BTFXR, ERIR arr2

< 3
18

function concat<A2>(arrl: [], arr2: [A2]): [A2];
function concat<Al, A2>(arril: [Al], arr2: [A2]): [Al, A2];
function concat<Al, B1, A2>(arrl: [Al, B1], arr2: [A2]): [Al, B1, A2];

[AI BI

A0

function concat<Al, B1, C1, A2>(arrl1: [Al1, B1, C1], arr2: [A2]): [Al1, B1, C1,

4. A2];

function concat<Al1, B1, C1, D1, A2>(arrl: [Al, B1, C1, D1], arr2: [A2]): [A1,

5. B1, C1, D1, A2];
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function concat<Al1, B1, C1, D1, E1, A2>(arril:
6. [A2]): [A1, B1, C1, D1, E1, A2];

function concat<Al1, B1, C1, D1, E1, F1, A2>(arri:

7. arr2: [A2]): [Al, B1, €1, D1, E1, F1, A2];

ZFIRTR/ATET, ADDHE, E4 tail RBURINZE

ERRT"ERWFE "R, ERALETEMRIAN )R
B, MRFBNEBELEMRERER, NWEFERHE

1. function concat<T, U>(arrl: T[], arr2: U[]):

BRINMEHERZRLIBRREMANKE,

R

TypeScript 4.0%:RTRIEM N, EHREEE

BN RREHATHEERE LTI ZE,
REHNIRNBERENEMRIELR,
FASCRRE

plan, FATTMEFERXFS tail

BUMERTBICNE

[A1, B1, C1, D1, E1], arr2:

[A1, B1, €1, D1, E1, F1i],

R th 2B R )49 [8)

ERBEHEREHEH S HIEMRAIE

— PN HIEE:

Array<T | U>;

, BELEFAIRERS 73 (E R INSLEY,

XU, FATEBRRETAMIMA LHSHRE,
ESLAMZEL R TR SRS bt
SRSHHAITER) B, Ci1EB=ES—AMAMTAHREE,

HITZBURFSHUE (EEE

BRBURINZEEY, &% T EHMITE",

1. function tail<T extends any[]>(arr: readonly [any, ...T]) {
2. const [_ignored, ...rest] = arr;
3. return rest;
4. 1}
5.
6. const myTuple = [1, 2, 3, 4] as const;
7. const myArray = ["hello", "world"];
8.
9. const r1 = tail(myTuple);

10. // [2, 3, 4]

11.

12. const r2 = tail([...myTuple, ...myArray] as const);

13. // [2, 3, 4, ...string[]]

BANNNZR, FRTHFIULMETEAFHIESUEL - FREREMNE !

1. type Strings = [string, string];
2. type Numbers = [number, number];
3.
4. type StrStrNumNumBool = [...Strings, ...Numbers, boolean];
5. // [string, string, number, number, boolean]

ASCRYE A 3k - BookStack.CN #43E
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EUART, TypeScript& R FEXEF=E—MHEIR:

1. FATHENAEIAETTAERWKRE,

BRETypeScript 4.0HA T X BRI,

IR, MRBA—INKERMIVER, BARENMBETRBFRNAZIRRITREL,

1. type Strings = [string, string];

2. type Numbers = number[];

3.

4. type Unbounded = [...Strings, ...Numbers, boolean];
SR /4 [string, string, ...(number | boolean)[]]

LEERXFMITA, FIEEBA concat RPRE—MRIFHEEES:

type Arr = readonly any[];

1
2
3. function concat<T extends Arr, U extends Arr>(arrl: T, arr2: U): [...T, ...U] {
4 return [...arrl, ...arr2];

5

}
BARNMEZRNBERK, BERANAIBIZREAMBEEES X, AENTEMBAENTHEEREBLS
HHAEERIZERY,

ZINERSEERBE T, EREMNBAERNE—LEELANZRHR, HlW, EEE—IZFLENS
WM FBJEREL partialCall ,  partialcall X —RE (FIANAUME £ ), CAKEER f |
EM—LEHHESH. ERO—HRE, ZRBIER f FENIIINSE, AREUYIRSEAE
HSERER .

1. function partialCall(f, ...headArgs) {
2. return (...tailArgs) => f(...headArgs, ...tailArgs);

TypeScript 4.0 T RRSHANRIRITHTRAVERMERT, FUEFHAT] U AXFERZRIRINZE
B,

type Arr = readonly unknown[];

1
2
3. function partialCall<T extends Arr, U extends Arr, R>(
4 f: (...args: [...T, ...U]) => R,
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...headArgs: T

) {
return (...tailArgs: U) => f(...headArgs, ...tailArgs);

0 N O O

LEFISR,  partialcall HIEREBEIMLYIGSEN, FRO—MERE, TREBEMRERERRIE
EEINIS L,

1. // @errors: 2345 2554 2554 2345
2. type Arr = readonly unknown[];
SF
4. function partialCall<T extends Arr, U extends Arr, R>(
5. f: (...args: [...T, ...U]) => R,
6. ...headArgs: T
7. ) A
8. return (...tailArgs: U) => f(...headArgs, ...tailArgs);
9. }
10. // ---cut---
11. const foo = (x: string, y: number, z: boolean) => {};
12.
13. const f1 = partialCall(foo, 100);
14. // S
15. // Argument of type 'number' is not assignable to parameter of type 'string'.
16.
17. const f2 = partialCall(foo, "hello", 100, true, "oops");
ws. 27 s
19. // Expected 4 arguments, but got 5.(2554)
20.
21. // This works!
22. const f3 = partialCall(foo, "hello");
23. // (y: number, z: boolean) => void
24,
25. // What can we do with f3 now?
26.
27. // Works!
28. f3(123, true);
29.
30. f3();
31
32. f3(123, "hello");

AESTTARBEIHF TS HASIAOIRN, THERMAS, IJHEEBELERA

\
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JavaScriptWEHR bind REHITEIFHIEEGE, THE - LEHERERRBEMIUEMRIRINGIA
R, MRFETRES, BSEPR,

— A — /O —==
MEITEITTES
s T A TR S M S B AR BB A T E A B Javascr 1 pt BB S A R IIEE R I

iE - PSS RIRETIRMEEREECRE., XEEXEEN—RIEHAIAERTHRERF
NFRSEEE,

fIgn, FTERRBRERTHEEEFENRRSE:

1. function foo(...args: [string, number]): void {
/7 ...

ES THMRHERLEXH:

1. function foo(arg0®: string, argl: number): void {
/7 ...

W foo HBMMERRAE:

function foo(arg®: string, argl: number): void {
/] ..

foo("hello", 42);

foo("hello", 42, true); // Expected 2 arguments, but got 3.

00 N o o b~ W N B

foo("hello"); // Expected 2 arguments, but got 1.

B, IRMAREIZMNAERE, MEBBHMEZENER, EF—MHFH, SBHE—
TRENFE_ANTRERESHE, BAZXAEMAERNE, BRTHEFTHRUE LRZIFESEIE
DAER - RIERAHRBHEE.,

XFR AT ATypeScript 4.0FRITTLER] IR HEIRE,

1. type Range = [start: number, end: number];

AT IS HINRANTHRE ZEMER R, RRTRNETRNEEZRAT SHRIIREE,
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type Foo = [first: number, second?: string, ...rest: any[]];

EEARSETANE-EHNEET, H—F, IR THTHRERTIRE, BAMEBTAEATEY
FVERERIRE,

type Bar = [first: string, number];

// Tuple members must all have names or all not have names. (5084)

TLARE R AT MBEMTER, el YER, TERZNATXEFTEER,

function foo(x: [first: string, second: number]) {
// ...

/] FE ANEELHL K first ' 'second!

const [a, b] = x;

a
// string
b
//  number

SRR, RETEANTFTANSRIIRRANRSEN LR LT 2NEHNZRENN. KFLE, #K
WBmiEE P TypeScript R RAIGEMIKE(ERAEH,

e Name =

| [first: string, last: string]
| [first: string, middle: string, last: string]

createPerson(...name: Name) {

createPerson(first: string, last: string): void

BZFBEBESEPT,

MRS R R HERT S B 14

fETypeScript 4.0, H/EMAT noImplicitAny BY, 4WiFSSEEMRIBETIZHIARMIDITRIBES
FEMARYEEY
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1. class Square {
2. // FEIRRAF, UFEA B Hany 28y
3. area; // number
4, sideLength; // number
5.
6. constructor(sideLength: number) {
7. this.sideLength = sidelength;
8. this.area = sidelLength ** 2;
9. }

10. }

MREEEMSREPRIFMBENITIRZ L OOIRRETHE, BLZBESWIAIRTEE

79 undefined ZEHI,

class Square {

sideLength; // number | undefined

1

2

3

4 constructor(sideLength: number) {
5. if (Math.random()) {

6 this.sideLength = sidelLength;
7

8

9

}

}
10. get area() {
11. return this.sidelLength ** 2;
12. // = =
13. // XS AJgEAR 'undefined
14. 3}
15. }

MNRMREBMANERBMHRR (HI90, EHFEEMTF initialize MIWITRILTEIE) , (RINHEEEHID
FEAXIEMRRIEERE, ULFEEEAWMIMENRS ( ¢+ ) NRFEH
T strictPropertyInitialization #&ET{,

1. class Square {

2 // WHYIRENS

3 // Y%

4, sideLength!: number;
5 // ANNANNNN
6. // HRVER

7
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8. constructor(sideLength: number) {
9. this.initialize(sidelLength);
10. 3}
11.
12. initialize(sideLength: number) {
13. this.sideLength = sidelLength;
14. 3}
15.
16. get area() {
17. return this.sidelLength ** 2;
18. 3}
19. }

BEZFIFESEPR.

BT B R (E I BT

JavaScriptBAREERSEFES I —L EEWE 8N, ESWECENFERTHMEE
B, ARCEERMELTIRIFNR. (RMARTRTRERZZ BATFCHS:

1. // m
2. // a=a+b
3. a += b;
4,
5. // &
6. // a=a-b
7. a -=b;
8.
9. // 3
10. // a=a*hb
11. a *= b;
12.
13. 7/ &%
14. // a=a /b
15. a /= b;
16.
17. // F
18. // a=a **b
19. a **= b;
20.
21. // E®u
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22. // a=a<<b
23. a <<= b;

JavaScriptHMIFZEEMNHBEE — M NMNEEEZEEN | BalAlk, B=MEFIEMNHN: 2
B5_( s ), B X _( || )MBE ZEEH_( 2?2 ),

X ATypeScript 4.0%3F T —/NECMAScriptHUEFIFIE, EINT =AM HMIEEZE
& &&=, ||= F 272=

X=MzEFFr] AT &R TAS:

1. a=a & b;
2. =a || b;
3. a=a??b;

sEMEMURY if ES

1. // could be 'a |[|=b'
2. if (la) {

& - a=b;

4. }

EHTHBHEYGRCERSF:

let values: string[];

(values ?? (values = [])).push("hello");

// After

1
2
SF
4
5 (values ??= []).push("hello");

PEEATSMERTERIFANFIEN, EEIENEXLCEFTIELERAMITHERE,
HFEiR, MUBEENGRIFNSER", BN MERFLRER"

obj.prop ||= foo();

// roughly equivalent to either of the following

obj.prop || (obj.prop = foo());

if (!obj.prop) {
obj.prop = foo();

© 0 N O O & WODN B

}
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ZUMBTENMIFREES _1RE_RITRMEEIZER,

1. const obj = {
2 get prop() {
3 console.log("getter has run");
4
SE // Replace me!
6 return Math.random() < 0.5;
7 3
8 set prop(_val: boolean) {
9 console.log("setter has run");
10. 3
11. 3,
12.
13. function foo() {
14, console.log("right side evaluated");
15. return true;
16. 1}
17.

18. console.log("This one always runs the setter");

19. obj.prop = obj.prop || foo();

20.

21. console.log("This one *sometimes* runs the setter");

22. obj.prop ||= foo();

BRI X AL RWenlu WangliZIAERfTH !

EZFBBESEPR. RERIAEFIZIFIERITCI9IEE.

catch -‘LE/EUI:FIE"J unknown ?_éﬂ

ETypeScriptl)RHRRAR, catch BRAFHIFHIREELS N any KB, XERE(RE]UEHIK
T8 FMITEERRIE,

try {
// Do some work

} catch (x) {
// x ZBIK 'an
console.log(x.message);

console.log(x.toUpperCase());

~N OO o B~ ON B

X++;
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https://github.com/Kingwl
https://github.com/microsoft/TypeScript/pull/37727
https://github.com/tc39/proposal-logical-assignment/
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8. X .yadda.yadda.yadda();

EARBITESHERMBEQTFEET_F2_NER, ELHThERSEN, EARREELA
B any XE, FINERRAERSN, (FoIME LERMTIELRE

TypeScript 4.0R1F4% catch BAIFHIEHFEEEXAEAEEI  unknown ZEEY, unknown 5T
tt any KBEFENMEE, BAECBKREERAZEIOIHITRENE,

1. try {

2. /]

3. } catch (e: unknown) {

4, // Can't access values on unknowns
SE console.log(e.toUpperCase());

6.

7. if (typeof e === "string") {

8. // We've narrowed 'e' down to the type 'string'.
9. console.log(e.toUppercCase());
10. 3}
11. 3}

HTF catch BAOEFTEMERBRSHEIAKNER  unknown EE, FEHLEFHAIEEERKRIN—
MNEEY  --strict FRIERBEEMMSIANZITA, BEl, BiITUBSERREESKEETEXRE
#l catch ¥IRTEFER THRHAVREER : any 3¢ : unknown

EZFIFESEPR.

BENISXT]

EERISXEY, fragmentERIMISXTTRAVFREIZNFTHR, =HTypeScriptMIFASEI
fragmentsht, FNAKXNBRBHERBEZUNFEREN], SOEBRESHEARERISXHSZHES
fragments£5#4E{URIAPT,

ETypeScript 4.0F, HFBJLAER jsxFragmentFactory EDIRBE X fragmentI | ,

a0, T tsconfig.json NEHiFTypeScript{ERSReactREMSINKEERISX, BF
B h RE React.createElement 1] , [EBY{ERA Fragment 3R{LE React.Fragment ,

compilerOptions: {

target: "esnext",

A w N R

module: "commonjs",
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jsx: "react",
jsxFactory: "h",

jsxFragmentFactory: "Fragment",

iy

© 00 N O O

MRHNBAIXGEEBANRMIISXI, RATAERHE /** @jsxFrag */ WIFELSER. RA:

1. // EE  XERFESIERMIE A ISDoc g, BRIARE/ER
2.
3. /** @jsx h */
4. /** @jsxFrag Fragment */
5.
6. dimport { h, Fragment } from "preact";
7.
8. export const Header = (
9. <>
10. <hi>Welcome</h1>
11. </>
12. );

FRRIBRFER AU T IavaScript

1. /7 EE  XEFESIRLMERISDoc A, BRIANEIER
2.
3. /** @jsx h */
4. /** @jsxFrag Fragment */
5.
6. dimport { h, Fragment } from "preact";
7.
8. export const Header = (
9. h(
10. Fragment,
11. null,
12. h("h1i", null, "Welcome")
13. )
14. );

EERFIE X RN Vek IiZ4FHERIfT H,

EZFBESEPR
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XT.I-E}EH I | “<noEmitonError E"J ) bUlld*ﬁﬂi&?ﬁEEﬁtﬂ:

ELART, HBHA7T --noEmitOnError ZRIFIEIRYT, UWIRTE --incremental MERIL FHIEI—IXHM
BHET, BLAETRIMEARE, XEERNYEAT --noEmitonError B, Bi—R&MIMEEL
SEASWERS . tsbuildinfo X,

TypeScript 4.0¥ b 7 — LT, MAMEA T XMBE L THRIFEE, XETNA
build REXEVIAS= (B1E --incremental F --noEmitOnError ),

EZFRBESEPR,

--incremental %[I --noEmit

TypeScript 4.0781FEEER --incremental F1 --noEmit , XEZRIRAARFH, EH
-incremental FHELERY .tsbuildinfo Xf; AT, REERMEEMENFAEHEFPRKH#ETE+

DEE,

EZFRBESEPR,

YmiE Ba 2

TypeScriptmiFsENMEZIBEKRE D YRiESRPRE TypeScript XL, EZIFEEVisual Studio
RYMmIEREPIRE JavascriptXid, EHit, BINEETFz—RREREREHF - ILEEFA
BT KEME,

HWNAREHYREESS, E(ERTypeScript/JavaScriptIFINAERIFIRESBRXHI, B2

e Visual Studio CodeXx¥HEFEAREAITypeScripthi, =&, &KX
JavaScript/TypeScript Nightly Extensioniff4R{ERRIIRA,

e Visual Studio 2017/2019fRfft TSDK%ELXRE, BAK&MSBuild%iEl,

o Sublime Text 3XZFHEFEA[ERITypeScripthiads

XERZHTypeScriptiymigasslzk, BXEEER
TypeScript,

I}

EMmIZER R D SHFTRIMARAHY

A3 ALl prirtit:

IERR— PR AREZHEFE, TypeScript 4.0FR T —N#RVEN LEXRFEHRE ILRYNAE
BRIV, ARIAREREFZ=ESH
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https://www.nuget.org/packages/Microsoft.TypeScript.MSBuild
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https://github.com/Microsoft/TypeScript/wiki/TypeScript-Editor-Support
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| tryCallF(a) {
return h && a.b.c & a.b.c.d.e.f();

IR, BRAZIMEMAGE ST HIRESIER (BT Javascript PREAWEE/REXR) , B
RRINBEEEBERTASRERTR, LHRETypeScriptiFR M ANLEIEERERHIRE,

ESFRBESEPR,

/** @deprecated */ ﬁj:%

TypeScriptIREREMZIRBIMCRIAY /** @deprecated * JSDoc;EHE, HI{miBRigs, %5
BEaEREEMNHN2IRFPUKRINIZHER, HiERTUSFHRLEIEE, TELUTFVS CodelIfmiE:s
F, EREMNVESERIMRSZ, #li0like this,
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= obj = {
somebperation() {
}

}
obj.semeBperation();

(method) someOperatio..

1ss 01dThing {

Biffwenlu wangmizfstEmufft. EZSFIBBESEPR,

BB EERE AR

BINMEP RBGAERN— AN TN BB RKNNE, FRRER—MUE BFOE_ Hie
0HE,  BAERM—RIIRKHFHARIT SRR, AEBRARE, AEERITRRIR
#, S, (RROTIREA, (RSGHONERLK, EX2 AR EmREREN T
XS,

R AT ABMNBR B — N RERRN, AESRSETE2NAZARKERRERR. XEB
MEREERE, RERITUNBIT-ITEERANEMESRS, ERXERERZIRTTARIXGE,

BB SRS 15 2 KIVIEH, BIFiifEVisual Studio CodeliBH, VABIEEZEF 20

1ot MRERTTEMEFIBSRS. AL, *HFNEERIE RN EREKERIT LR ERLEI]
0, * &G, ANTEWAF, FReIUBREMBITypeScript 3.954&MIFITypeScript 4.0
*EE,

HEHEBRPITA —NARENRBEER, TypeScript 3.9RATLERHABIL2URERRER.
RiTR, LETTypeScript 4.084miERREBESRINMGF L B REFEMRENRE, REGE
MPATENFHEAN TR,

Bal, E—— Nz migs22Visual Studio Code, #HfEVisual Studio Code
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Insider shRAAIEHERT —EARIE ERIRML,  FOVRIZASEER P ARG LB MRILEE,
BNBET—MELIIR, BATHEAGRIERR R,

B FRESERIBIVIRIN, TNEESLIRIPR, CAKJRLLHIIRERNS

FEENBEDISA

BIISARMIRIFINGE, EILREBENES; A, S—XEBNSATTFRANRE, EMESH—
MARAPRK, —MFHRMIRIEE, BIISANTERTypeScriptmEMMKIATA - HHMER,
AP YT TIRRELERBRT RS — NS AIE,

MBALRTLBEHNEATE otypes BLRIFAN, BEENTEHOREMNRBIARNTFH? XXRAEENS
ADBERERFIEREL5|IANE., EATypeScript&BoIHE node_modules/@types TFHEHRY
B5IAEHTRE, BLE BARHENEA. H—FHHEH, HENEBSEHIR, BhiE

[7 node modules TFIEHE_1HH_ZER,

EMER THEBNEA—ITRIRIZRTELZE FRERNEN B BHE S EMR,

TypeScript 4.0W4miERIMEHITT —=/ ks, ESBMEIARMWIIE TR package.json X
/R dependencies (#1 peerDependencies ) FERRIIHAVE, XLESIANEBRAFREBLN
EADgEE, EIWEEKREEHENELSEEMEZm, XESENSANENTFREFRRETELE
FARERINER R FIFEEY, BB ANWIE[A node_modules

DB, BE package.json HIIHTZF10NREANTERENKG, BAZINESEBD
RGBT IEMTIENS, HREZEFIBHEZINEE, AELBZHZINE, WEERERIwmERS.
#¥fvisual Studio Code, ¥MZJ“Include Package JSON Auto Imports”EcE&E (T

# typescript.preferences.includePackageJsonAutoImports HZE ),

TypeScript > Preferences: Include Package JSON Auto Imports

Enable/disable searching package. json dependencies for available auto imports.

auto e

auto
on
off

Never search dependencies.

For more details, you can see the proposal issue along with the

implementing pull request.
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TypeScript 4.0
FA TR oY i
B, BIIES TTypeScriptEMFBEEE %% |

ﬁ

TypeScript Download Docs Handbook Community Playground Tools AP Search Docs

Typed JavaScript at
Any Scale.

TypeScript extends JavaScript by adding types. console.log(user.name)

By understanding JavaScript, TypeScript saves
you time catching errors and providing fixes
before you run code

Any browser, any OS, anywhere JavaScript runs. TypeScript validates your
Entirely Open Source. JavaScript ahead of time

is now available, is currently in beta.

Try in your browser Install locally

BATEZENAT R THMNEN—LEEE; BNRERFPATESNRMG ! MRFERBNEN, &

X EBRRIssue,
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E&‘ *ﬁujﬁﬂ‘ﬁﬂl Promise.all

TypeScriptBISRIEJLNRA (3.781f5 ) BFi 718 Promise.all #1 Promise.race FHRIERIFE
B, AR, BsIAT—LO)Fo@, LEREM null 3 undefined RBEFERAIZAR

interface Lion {

roar(): void;

1

2

3

4

5. interface Seal {
6 singKissFromARose(): void;
7

8

9

async function visitZoo(

10. lionExhibit: Promise<Lion>,

11. sealExhibit: Promise<Seal | undefined>

12. ) {

13. let [lion, seal] = await Promise.all([lionExhibit, sealExhibit]);
14, lion.roar();

15. Jy ===

16. //  X&E[EEA "undefined’

17. 1}

XE—MMIFEMTR ! BJXLE, BB sealExhibit BET undefined &, BREA
it lion WEB7T undefined 1H,

B FJack BatesiBXHIPR, XAEMBEZWIEE T, TR TTypeScript 3. 9 METIHERTA
12, FAMGIFIEEABELESR, WRGEIRRANTypeScript 4 pPromise HX/ME]HE
FRE, FATRINIREIE—T3. OkRAs !

awaited ;’_&;_—:F.!

MRIR—E X ETypeScript, IARRIEEREFRE— MHIVEIZER awaited , XNEEEE
MREAR EMitRIAJavaScriptf Promise BITIEAI.

HAVRITXIETypeScript 3.99%Z# awaited , EEMABMABFMNIRT ZEEE, B1LIME
FERIT-ERTT, UEILFBEAEBIRAERE. BEit, BAINEDSZHERBIR T XM,
BAMF SR M, ERSRBEEHEREM,

EEMRA
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TypeScript 3.9t TSIUREM. TypeScript?f material-ui F styled-
components NI EHRHRBIEEENRERENRFIEE, BRI TEXRE, TypeScriptFPAERT
IR ARMEBEDIR, TypeScriptfift T ARBIBXERE, RINER, BFEHFLEIFBRET LR,

e https://github.com/microsoft/TypeScript/pull/36576
e https://github.com/microsoft/TypeScript/pull/36590
e https://github.com/microsoft/TypeScript/pull/36607
e https://github.com/microsoft/TypeScript/pull/36622
e https://github.com/microsoft/TypeScript/pull/36754
e https://github.com/microsoft/TypeScript/pull/36696

EFEIHAE—APRESEET BV 5 - 10%R4RiEATE] (W TFRLERBE), ¥WTF material-ui FEM
=, WEEBTLHIKXLY40%4R1Z0TE] !

BT AR TERBERPHIXGERAEINEE, Mvisual Studio Code[IPARLEA], %EE—E%—AS{
R, TEHEZEEHN inport EAEEZHESTI10FMIETE], TypeScript 3.9iBT 4T YRi% 28
MBS RS EEXHE ARSI SINARR T X ME)E

REMBMANZE, BNEEIRNNEEB B ANTRERGIERE,

ST EX
// @ts-expect-error /EE**

’E—TF, BMEEERTypeScriptfmE—MUIBE, EWNIMABRT —NHEE dostuff , 1%
uﬁ%%immehxﬁA string EEWSEH, ELLEHETypeScriptMIAFEEBRFR|EENE
IR, (BiZBREL#HT TiBTIRIM ELAEIavaScript BFPEEBEE — N E B EIR,

function doStuff(abc: string, xyz: string) {
assert(typeof abc === "string");
assert(typeof xyz === "string");

// do some stuff

1
2
2
4,
5
6. }

INRBARRMER TR, HATypeScript AP BEBRBRILBHIEREM RN,

JavaScript BFSBIMSHIR. AL, BI1EBHEE—F27xMidRMiX1Z1T 1.

1. expect(() => {
2. doStuff (123, 456);
3. }).toThrow();

AI5HZ, WRIRERTypeScriptR4miFETMIX, TypeScriptRER—MHEIR !
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https://github.com/microsoft/TypeScript/pull/36622
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1. doStuff(123, 456);
// ~~~
3. // &% 258 number ' NEEBMREL A 'string ',

XELETypeScript 3.9%M7T // @ts-expect-error JERMEREE, H—1TRBETEE // @ts-
expect-error ERERY, TypeScriptAKRRLAIMEIR; BURZITRBLEREIR,
TypeScript2iRRNEEBWEER // 0ts-expect-error

R, AR R IERRRY :

1. // @ts-expect-error

2. console.log(47 * "octopus");
(B FTERE:

1. // @ts-expect-error
2. console.log(1 + 1);

RFEHIR:
1. KREFK '@ts-expect-error' 1E4,

EERXE Josh GoldbergSLIM TiIXNINEE, BEZERiESEthe  ts-expect-error pull
request,
ts-ignore IDAE  ts-expect-error ?

HLEERT, // @ts-expect-error #F1 // @ts-ignore MUY, EREEWSFELEFERBIRER,
BAENARET, MR T—1TREEEREIR, B4 // @ts-ignore AEMEFIE,

{REJRERBEMFTF // ots-ignore ERIEMEER // @ts-expect-error , FHBEIEW—1
FERTUGENNRE, KL, XREEURTRIMEIERN, FEIIET —LREER

NRHEUTFY, BLIEE ts-expect-error

o MERSRTNE, FEBILLBRFRREBIR
o RAELEABRIA, FERRSERNEE, RZE 2R IZER
o REVEIBARL AER RN, AFKBEAENDLIIIER G R HIFR 2SR ETF

MERFARLAT M, ILEE ts-ignore

o MBMIRRK, =47 —LHIREZERAZENABIRIRA
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o IEATFTypeScripthRAFARRTIEFR, EEHIRRATEISEMAIITypeScriptdFE, BREE
HEREARHAEFE
o RSB RBHINEEERENIZER // @ts-ignore TR // @ts-expect-error

EFRAFRAVPIEE R B VI BT

ETypeScript 3.7H, HAGIAT_RHATRHBAAWKEE , SESICERAENRENSEHS

%o

1. function hasImportantPermissions(): boolean {
2. /]
3. }
4,
5. // Oops!
6. if (hasImportantPermissions) {
7. J) === = = =
8. /7] ZAEKEREtrue, FARBELETE Lo
9. /! R BRI RXRE ?
10. deleteAllTheImportantFiles();
11. 3}

A, INMBRRARE if FBAPARETR. 25 TAlexander TarasyukigZRAIPR, WA
M TIFE=TRAXPER, HI9 cond 2 trueExpr : falseExpr

1. declare function listFilesOfDirectory(dirPath: string): string[];
2. declare function isDirectory(): boolean;
3.
4. function getAllFiles(startFileName: string) {
5. const result: string[] = [];
6. traverse(startFileName);
7. return result;
8.
9. function traverse(currentPath: string) {
10. return isDirectory
11. ? [ mrmmmm—m———
12. // ZEHXIEIREItrue
13. /1 HREREEEHE Lo
14. // RRBIEER AR ?
15. listFilesOfDirectory(currentPath).forEach(traverse)
16. result.push(currentPath);
17. 3}
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18. }

https://github.com/microsoft/TypeScript/issues/36048
o R = | A
m4E B DO

TypeScriptmiFBENEZIFIEKREB N RiBEETRETypeScriptfXiE, i£ZiFEEVisual Studio
RIIMmiEEEPRE JavaScriptNiB, HWARERYRIERS, EEHTypeScript/JavaScripthysT
INEERTRIBESBFIX I, ER

e Visual Studio CodeXz¥HEEA[EAITypeScripthid, =&, &&
JavaScript/TypeScript Nightly Extensionifif4R{ER&EIRA,

e Visual Studio 2017/2019#R{#TSDKEXRE, MARMSBuild&ZxEL,

o Sublime Text 3XFHEEAEAITypeScripthiras

fEJavaScript PMEINE ACommonJSiEiR
E{ER T CommonJSiEiRAYJavaScript XHH, HAITBENEAINGESHIT T — NEB BN,

ZEIRBVRRA AR, TypeScript 8 2{RIZIFBZ(ERECMASCript BIRNIEHENER, FEEMRIIX
LAY,

1. dimport * as fs from "fs";

AM, EgmSJavaScriptXHht, HARSEREEFEAECMAScriptiERXIg, IEESHIRAFIATE
{EFACommonJSHEIR, fI4N require(...) o

1. const fs = require("fs");

IIE, TypeScriptEBMEMMREAERNSANEANE, FERAISFNSAEIRE,

BHERESEPR.

Code Actions {REBIRITHF
TypeScriptMEM T EMREEE TENBRITHNSIEAZIEE, —NEFNROIWT,
const maxValue = 100;

/*start*/

A w0 N B

for (let 1 = 0; 1 <= maxValue; i++) {
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// First get the squared value.

let square = i ** 2;

// Now print the squared value.

console.log(square);
}
/*end*/
MRBADEFRMN  /*start*/ Bl /*end*/ , ARHFETREZRN"ZEE, RN ERAUWTHNRE,
const maxValue = 100;
printSquares();
function printSquares() {
for (let i = 0; i <= maxValue; i++) {
// First get the squared value.
let square = i ** 2;

// Now print the squared value.

console.log(square);

for (1 i 4] maxValue; i++)

square = 1 ** 2;

console.log(square);

7

EASHNEEN - & for BYHR, BREBAZEHE -7, BEREMBEENHBIKRT !
TypeScript 3.91FEfE, ESFBHNEEHINE,
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const maxValue = 100;

printSquares();

function printSquares() {
for (let i = 0; i <= maxValue; i++) {
// First get the squared value.

let square = i ** 2;

// Now print the squared value.

console.log(square);

for (let i P maxValue; i++) (|

square = 1 ** 2.

console.log(square);

REEE: RERFREMERIAN
AR, BFTESTERMNRERNEREES, LERESHHARBSRATEEESIE

SKERIENAT,

// before
let f1 = () => 42;

// oops - not the same!
let f2 = () => {
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42;
I¥

Bt REf X Iwenlu wanghIPR, TypeScriptigft T HIRIEEINEERIARIM return 1EA), MIFRTE
BEE, B ISR RINNMESBUX AN RFHEE,

Person {
name: string;
age: number;

| sortByAge(people: Person[]) {
people.sort(/(a, b) => a.age - b.age);

$#57Solution Style”HY tsconfig.json {4

URIFBRIFEZNE MM NCEGAEIE, Bt gEBNAESMEERIHBETTEH ST
'R TN, ARIANEAT, wiESREATypeScriptiBSRS KA LEHRKERUE
¥ tsconfig.json Xf&,

BE—M5IRIEAR tsconfig.json XHXATFSIHETE tsconfig.json X,

// tsconfig.json
{
files: [],
references: [
{ path: "./tsconfig.shared.json" },
{ path: "./tsconfig.frontend.json" },
{ path: "./tsconfig.backend.json" },

1
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BiEE

TypeScript 3.9

ENXERT ARSEEENENEEEX G ZIMT A, EREIMERERIU/E solution”,

X8, {Eff[—4 tsconfig.*.json S({¢%BZ§%“%E’(TypeSCriptiE%HEz%Fﬁiﬁﬁi, BEHNE
ts XH# EiR tsconfig.json HE|ARWMANEENHFIEIE,

AR 55 BES 534 L = RHY
BZERBESEPR.

TypeScript 3.9 XMEAMECEH VAR T fRiERIHIFT,
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TypeScript 3.8

e Type-Only Imports and Exports

e ECMAScript Private Fields

e export * as ns Syntax

e TOp-Level await

e JSDoc Property Modifiers

e Better Directory Watching on Linux and watchOptions

e “Fast and Loose” Incremental Checking

KRAEANFSH (Type-0nly Imports and
Exports)

This feature is something most users may never have to think about;
however, if you’ve hit issues under --isolatedModules , TypeScript’s
transpileModule API, or Babel, this feature might be relevant.

TypeScript 3.8 adds a new syntax for type-only imports and exports.

1. dimport type { SomeThing } from "./some-module.js";

3. export type { SomeThing };

import type only imports declarations to be used for type annotations and
declarations. It always gets fully erased, so there’s no remnant of it at
runtime. Similarly, export type only provides an export that can be used

for type contexts, and is also erased from TypeScript’s output.

It’s important to note that classes have a value at runtime and a type at
design-time, and the use is context-sensitive. When using import type to

import a class, you can’t do things like extend from it.

import type { Component } from "react";

interface ButtonProps {
/7.

~N OO o B~ 0N B

class Button extends Component<ButtonProps> {
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8. /909 000 s
// error! 'Component' only refers to a type, but is being used as a value
9. here.
10.
11. // ...
12. }

If you’ve used Flow before, the syntax is fairly similar. One difference is
that we’ve added a few restrictions to avoid code that might appear

ambiguous.
1. // Is only 'Foo' a type? Or every declaration in the import?
2. // We just give an error because it's not clear.
S
4., import type Foo, { Bar, Baz } from "some-module";
S 44 o = = =

// error! A type-only import can specify a default import or named bindings,
6. but not both.

In conjunction with  import type , TypeScript 3.8 also adds a new compiler
flag to control what happens with imports that won’t be utilized at

runtime:  importsNotUsedAsvValues . This flag takes 3 different values:

e remove : this is today’s behavior of dropping these imports. It’s going
to continue to be the default, and is a non-breaking change.

e preserve : this preserves all imports whose values are never used. This
can cause imports/side-effects to be preserved.

e error : this preserves all imports (the same as the preserve option),
but will error when a value import is only used as a type. This might
be useful if you want to ensure no values are being accidentally

imported, but still make side-effect imports explicit.

For more information about the feature, you can take a look at the pull
request, and relevant changes around broadening where imports from an

import type declaration can be used.

ECMAScript FAEZT= (ECMAScript Private
Fields

TypeScript 3.8 brings support for ECMAScript’s private fields, part of the

stage-3 class fields proposal.
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1. <class Person {
2. #name: string
3.
4. constructor(name: string) {
S this.#name = name;
6. 3
7.
8. greet() {
9. console.log( Hello, my name is ${this.#name}!");
10. 3
11. 3}
12.
13. let jeremy = new Person('"Jeremy Bearimy");
14.
15. jeremy.#name
W&o /4 | ===

17. // Property '#name' is not accessible outside class 'Person'

18. // because it has a private identifier.

Unlike regular properties (even ones declared with the private modifier),

private fields have a few rules to keep in mind. Some of them are:

e Private fields start with a # character. Sometimes we call these
private names.

e Every private field name is uniquely scoped to its containing class.

e TypeScript accessibility modifiers like public or private can’t be
used on private fields.

e Private fields can’t be accessed or even detected outside of the
containing class - even by JS users! Sometimes we call this hard

privacy.

Apart from “hard” privacy, another benefit of private fields is that
uniqueness we just mentioned. For example, regular property declarations

are prone to being overwritten in subclasses.

class C {
foo = 10;

cHelper() {

1.
2
3.
4
5 return this.foo;
6
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}

class D extends C {
10. foo = 20;
11.
12. dHelper() {
13. return this.foo;
14. 3
15. }
16.
17. let instance = new D();
18. // 'this.foo' refers to the same property on each instance.
19. console.log(instance.cHelper()); // prints '20'
20. console.log(instance.dHelper()); // prints '20'

wWith private fields, you’ll never have to worry about this, since each

field name is unique to the containing class.

1. class C {
2. #foo = 10;
3.
4, cHelper() {
5. return this.#foo;
6. 3
7. }
8.
9. <class D extends C {
10. #foo = 20;
11.
12. dHelper() {
13. return this.#foo;
14. 3
15. }
16.
17. 1let instance = new D();
18. // 'this.#foo' refers to a different field within each class.
19. console.log(instance.cHelper()); // prints '10'
20. console.log(instance.dHelper()); // prints '20'

Another thing worth noting is that accessing a private field on any other

type will result in a  TypeError !
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1. class Square {
2. #sidelLength: number;
3.
4, constructor(sidelLength: number) {
S this.#sidelLength = sidelLength;
6. 3
7.
8. equals(other: any) {
9. return this.#sidelLength === other.#sidelLength;
10. 3
11. 3}
12.
13. const a = new Square(100);
14. const b = { sideLength: 100 };
15.
16. // Boom!

17. // TypeError: attempted to get private field on non-instance
18. // This fails because 'b' is not an instance of 'Square'.

19. console.log(a.equals(b));

Finally, for any plain .js file users, private fields always have to be

declared before they’re assigned to.

1. class C {

2 // No declaration for '#foo'

3 /7 i (

4

5. constructor(foo: number) {

6 // SyntaxError!

7 // '#foo' needs to be declared before writing to it.
8 this.#foo = foo;

9 }

10. }

JavaScript has always allowed users to access undeclared properties,
whereas TypeScript has always required declarations for class properties.
wWith private fields, declarations are always needed regardless of whether

we’'re working in .js or .ts files.

1. class C {
2. /** @type {number} */
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#foo;
constructor(foo: number) {

// This works.

this.#foo = foo;

© 0 N O O b~ W

For more information about the implementation, you can check out the

original pull request

Which should I use?

We’ve already received many questions on which type of privates you should

use as a TypeScript user: most commonly, “should I use the private
keyword, or ECMAScript’s hash/pound ( # ) private fields?” It depends!

When it comes to properties, TypeScript’s private modifiers are fully
erased - that means that at runtime, it acts entirely like a normal
property and there’s no way to tell that it was declared with a private
modifier. When using the private  keyword, privacy is only enforced at
compile-time/design-time, and for JavaScript consumers it’s entirely
intent-based.

1. class C {

2. private foo = 10;

3. }

4.

5. // This is an error at compile time,

6. // but when TypeScript outputs .js files,

7. // it'll run fine and print '10'.

8. console.log(new C().foo); // prints '10'

9. // =
10. // error! Property 'foo' is private and only accessible within class 'C'.
11.
12. // TypeScript allows this at compile-time
13. // as a "work-around" to avoid the error.
14. console.log(new C()["fo0"]); // prints '10'

The upside is that this sort of “soft privacy” can help your consumers

temporarily work around not having access to some API, and also works in
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any runtime.

On the other hand, ECMAScript’s # privates are completely inaccessible
outside of the class.

1. class C {

2. #foo = 10;

3. }

4,

5. console.log(new C().#foo); // SyntaxError

6. // o

/. // TypeScript reports an error *and*

8. // this won't work at runtime!

9.
10. console.log(new C()["#fo0"]); // prints undefined
11. // e
12. // TypeScript reports an error under 'noImplicitAny',
13. // and this prints 'undefined'.

This hard privacy is really useful for strictly ensuring that nobody can
take use of any of your internals. If you’re a library author, removing or

renaming a private field should never cause a breaking change.

As we mentioned, another benefit is that subclassing can be easier with
ECMAScript’s # privates because they really are private. When using
ECMAScript # private fields, no subclass ever has to worry about
collisions in field naming. When it comes to TypeScript’s private
property declarations, users still have to be careful not to trample over

properties declared in superclasses.

One more thing to think about is where you intend for your code to run.
TypeScript currently can’t support this feature unless targeting ECMAScript
2015 (ES6) targets or higher. This is because our downleveled
implementation uses WweakMap s to enforce privacy, and WeakMap S can’t be
polyfilled in a way that doesn’t cause memory leaks. In contrast,
TypeScript’s private -declared properties work with all targets - even
ECMAScript 3!

A final consideration might be speed: private properties are no different
from any other property, so accessing them is as fast as any other property
access no matter which runtime you target. In contrast, because #

private fields are downleveled using WeakMap s, they may be slower to use.
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While some runtimes might optimize their actual implementations of #
private fields, and even have speedy WweakMap implementations, that might
not be the case in all runtimes.

export * as ns SyntaX

It’s often common to have a single entry-point that exposes all the members
of another module as a single member.

1. dimport * as utilities from "./utilities.js";

2. export { utilities };

This is so common that ECMAScript 2020 recently added a new syntax to
support this pattern!

1. export * as utilities from "./utilities.js";

This is a nice quality-of-1ife improvement to JavaScript, and TypeScript
3.8 implements this syntax. When your module target is earlier than
es2020 , TypeScript will output something along the lines of the first

code snippet.

NfZawait ( Top-Level await)

TypeScript 3.8 provides support for a handy upcoming ECMAScript feature
called “top-level await “.

JavaScript users often introduce an async function in order to use

await , and then immediately called the function after defining it.

1. async function main() {

2 const response = await fetch("...");

3 const greeting = await response.text();
4, console.log(greeting);

5. }

6

/. main()

8 .catch(e => console.error(e))

This is because previously in JavaScript (along with most other languages
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with a similar feature), await was only allowed within the body of an
async  function. However, with top-level await , we can use await at
the top level of a module.

const response = await fetch("...");

const greeting = await response.text();

1

2

3. console.log(greeting);
4

5. // Make sure we're a module
6

export {};

Note there’s a subtlety: top-level await only works at the top level of a
module, and files are only considered modules when TypeScript finds an
import or an export . In some basic cases, you might need to write out

export {} as some boilerplate to make sure of this.

Top level await may not work in all environments where you might expect

at this point. Currently, you can only use top level await when the
target compiler option is es2017 or above, and module 1S esnext Or
system . Support within several environments and bundlers may be limited

or may require enabling experimental support.

For more information on our implementation, you can check out the original

pull request.

€s2020 fOF target and module

TypeScript 3.8 supports es2020 as an option for module and target
This will preserve newer ECMAScript 2020 features like optional chaining,
nullish coalescing, export * as ns , and dynamic import(...) syntax. It

also means bigint literals now have a stable target below esnext

JSDoc E14{&ifid(ISDoc Property Modifiers)

TypeScript 3.8 supports JavaScript files by turning on the allowJs flag,
and also supports type-checking those JavaScript files via the checkJs
option or by adding a // @ts-check comment to the top of your .js

files.

Because JavaScript files don’t have dedicated syntax for type-checking,
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TypeScript leverages JSDoc. TypeScript 3.8 understands a few new JSDoc tags
for properties.

First are the accessibility modifiers: @public , @private , and
@protected . These tags work exactly like public , private , and
protected respectively work in TypeScript.

1. // @ts-check
2.
3. class Foo {
4, constructor() {
SF /** @private */
6. this.stuff = 100;
7. 3
8.
9. printStuff() {
10. console.log(this.stuff);
11. 3
12. }
13.
14. new Foo().stuff;
15, 7/ 00 ===
16. // error! Property 'stuff' is private and only accessible within class 'Foo'.

@public EIHIARY, FTLAEEE, ERXRT BRI M ERIMSIARIE
@private TrR—IMBMREEESHIZEFIAID)
@protected RNZEBMREEEMESMVERTFEPISRE], BAREEELERISLG P 15(0)

=2, BARHRIRIMN  @readonly {EIHFF, RIGR—NEBHEREEVRLIRIEN:
// @ts-check
class Foo {
constructor() {

1.

2

3

4

5 /** @readonly */
6 this.stuff = 100;
7

8

9

writeToStuff() {

10. this.stuff = 200;
11. 7y ===
12. // Cannot assign to 'stuff' because it is a read-only property.
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13. 3

14. }

15.

16. new Foo().stuff++;
7. 44 0 =

18. // Cannot assign to 'stuff' because it is a read-only property.

Better Directory Watching on Linux and

watchOptions

TypeScript 3.8 ships a new strategy for watching directories, which is
crucial for efficiently picking up changes to node_modules

For some context, on operating systems like Linux, TypeScript installs
directory watchers (as opposed to file watchers) on node_modules and many
of its subdirectories to detect changes in dependencies. This is because
the number of available file watchers is often eclipsed by the of files in

node_modules , whereas there are way fewer directories to track.

Older versions of TypeScript would immediately install directory watchers
on folders, and at startup that would be fine; however, during an npm
install, a lot of activity will take place within node_modules and that
can overwhelm TypeScript, often slowing editor sessions to a crawl. To
prevent this, TypeScript 3.8 waits slightly before installing directory

watchers to give these highly volatile directories some time to stabilize.

Because every project might work better under different strategies, and
this new approach might not work well for your workflows, TypeScript 3.8
introduces a new watchoptions field in tsconfig.json and jsconfig.json
which allows users to tell the compiler/language service which watching

strategies should be used to keep track of files and directories.

iy

1. {

2. // Some typical compiler options
SE "compilerOptions": {

4, "target": "es2020",

5. "moduleResolution": "node",
6. /7 ...

7.

8.

9.

// NEW: Options for file/directory watching
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10. "watchOptions": {

11. // Use native file system events for files and directories
12. "watchFile": "useFsEvents",

13. "watchDirectory": "useFsEvents",

14.

15. // Poll files for updates more frequently

16. // when they're updated a lot.

17. "fallbackPolling": "dynamicPriority"

18. 3

19. }

watchoptions Bl EUUFHFTHVEDN

o watchFile : HMITEANNHAHRIRES, ERJUBMUTE
o fixedPollingInterval : CAEERIAT[E]EIFE, HEENXEFIIEN
o priorityPollingInterval : CABIERIBT[E]EIFE, MEXHRIEDN, BEFEA
Theuristics, HBEFLRBPEFBARIEE MR (heuristics B4 ? )
o dynamicPriorityPolling : {EFAZNZSBAGI, EZPATIF, RIUKEEREEERIIX MY
o useFskvents (BAIA) : BiINEARERA/ XEHRAFRESHRERTXHEN
o useFsEventsOnParentDirectory : EIX{FERIRERG/ NG RRIEESHREITXHE.
ERAVEDR, X UEARNIXGEITIER, B2EMRMLETEERIR
e watchDirectory : TERRMBIFANHEIERINGERNR LT, FERAMMREIEITENBRN, BTN
BUTE :
o fixedPollingInterval : CABEIZERIBTEIE])FE, 10&EBRMIVEDY
o dynamicPriorityPolling : fERENSPAGI, FEZBAIIFR, ROKEREEERIBER
o useFsevents (BIA) : BiINEARERA/ XHRAFRESHREREREN
o fallbackPolling : H{ERANXHRANEH, ZENAREEERIFERE, EFUMBUTE
o fixedPollingInterval : ([EL)
o priorityPollingInterval : ([@Lk)
o dynamicPriorityPolling : ([EL)
e synchronousWatchDirectory : EBEREZBILRETINEE, ERIGE—XREXRENXH (W
node_modules ) BEr4bt, BIEEEMH, ERFAIEEE—LEAKENMNXEN, Z2HE,

For more information on these changes, head over to GitHub to see the pull

request to read more.

“Fast and Loose” Incremental Checking

TypeScript 3.8 introduces a new compiler option called
assumeChangesOnlyAffectDirectDependencies . When this option is enabled,
TypeScript will avoid rechecking/rebuilding all truly possibly-affected
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files, and only recheck/rebuild files that have changed as well as files

that directly import them.

For example, consider a file fileD.ts that imports fileC.ts that
imports fileB.ts that imports fileA.ts as follows:

1. fileA.ts <- fileB.ts <- fileC.ts <- fileD.ts

In --watch mode, a change in fileA.ts would typically mean that

TypeScript would need to at least re-check fileB.ts , fileC.ts , and
fileD.ts . Under assumeChangesOnlyAffectDirectDependencies , a change in
fileA.ts means that only fileA.ts and fileB.ts need to be re-checked.

In a codebase like Visual Studio Code, this reduced rebuild times for

changes in certain files from about 14 seconds to about 1 second. While we

don’t necessarily recommend this option for all codebases, you might be

interested if you have an extremely large codebase and are willing to defer

full project errors until later (e.g. a dedicated build via a
tsconfig.fullbuild.json or in CI).

For more details, you can see the original pull request.
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o]i%5% (Optional Chaining)

Playground

TEFAAY issue FIRLE, ®[ikHER issue #16, B&F—TF, MIBZfE TypeScript AJ issue
DIRPEIET 23,000 % issues,

EENZOE, ERINEERBS, HiBd%] null 3% undefined , TypeScript ®JLAIZED
FIEEFT—rzRARN, EHNXBEEE— N0 EEMiAR BEHNFNEERF 2. . LWl
AT XS D

1. let x = foo?.bar.baz();

BEER, 3 foo BENXHE, $1T foo.bar.baz() HIITE; BRYE foo £ null 5
undefined BY, {EIEELRIMENT, EEHRE]  undefined

ERRMibiL, EEACHEF T EARBESF.

1. let x = (foo === null || foo === undefined) ?
2. undefined :
3. foo.bar.baz();

EE, 3 bar & null 3 undefined , FEAIRIMEEZIGIE]  baz KASHKE. RFIE,
H baz R/ null 8% undefined , EIIANBESIREE, 2. HAREE Lih MERR
2  null B¢ undefined , AEEBRLZMEM.

MERYWBECFIMER 2. XREHRAT @ HWAEFERENRE,
// AR

if (foo && foo.bar && foo.bar.baz) {
/] ..

// LA
if (foo?.bar?.baz) {

1
2
3
4
SE
6
7
8 /7 ...
9

}

ASCAYE R P4 - BookStack.CN 45 - 431 -


http://www.typescriptlang.org/play/#example/optional-chaining
https://github.com/microsoft/TypeScript/issues/16

TypeScript 3.7

FE, 2. 5 & BITAREARRE, AR e SEREMREYR7EL (W, =2FHF
. o0 . NaNn Kk false ), B 2. B—MUEBATEMLNEE. EAIEERH
& (sl o EEFHEH) LHITEIETTE.

ESTEERANBINIAE, BRR FliixEbR, RWEUFEIEEME), ERBAFRN
B AEFRRAT BN (FlE0: EEFFFH. BFHM symbol) :

1. /**
2. * MR arr 2=, BREE—1TH
3. * BNIR[E undefined
4, */
5. function tryGetFirstElement<T>(arr?: T[]) {
6. return arr?.[0];
7. /! F=HT
8. // return (arr === null || arr === undefined) ?
9. // undefined :
10. // arr[0];
11. 3}

F— N2 &R, HFMFEREHZREAXAE  null 3K undefined , FHANIFAFICAIAATE,

1. async function makeRequest(url: string, log?: (msg: string) => void) {
2 log?.( Request started at ${new Date().toISOString()} );
3 /] BEXENT .
4 // if (log !'= null) {
5. // log( "Request started at ${new Date().toISOString()} );
6 // %}
7
8 const result = (await fetch(url)).json();
9
10. log?.( Request finished at at ${new Date().toISOString()} );
11.
12. return result;
13. }

AR FERRTE T AMNRTEME VR, A, THRNE—ERLEFRIEENTIATNH, B
i,

1. let result = foo?.bar / someComputation()

A[IEREARNEPHIERFIZE S,  someComputation()  BYH{T, LEIXERCESLRRLESENT:
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1. let temp = (foo === null || foo === undefined) ?
2 undefined :

3. foo.bar;

4

5. let result = temp / someComputation();

HIR, XOJBER(ER  undefined BE5TIRIEZEGE, EBTE  strictNullChecks #RiFIEDN K=
LI,

1. function barPercentage(foo?: { bar: number }) {
2 return foo?.bar / 100;

3. 70 e

4 // Error: Object is possibly undefined.

5

}

BTWEZHET, RAIA RETEBENER Uk EBFERH PR,

Z{ESF (Nullish Coalescing)

Playground

TEEHGER 25— MEERIRE) ECMAScript $HiE (SeiEiE—iL ) , BAEtEESET
TC39 BIBITTETIE,

REJAEBRER 22 EMFRIM: HFERE  null B undefined B, “[EIR"”Z|EKIA
B, EEIFHATTAXHFENRG:

1. let x = foo ?? bar();

XMEFARNEBR, 5  foo “FE'R x FF foo; EBEIM foo K[/ null Y
undefined , x &F bar() HITELEE,

E1£8Y, EEEIRIERICAS EENCHE,

1. let x = (foo !== null && foo !== undefined) ?
. foo :
e bar();
S ERMIMER, 22 ZBEMEAIMKE || BFEA.  flW, TERBEAERSWRELE—
RAEFE  localStorage HBY volume (MIRECEH®RF) ; BREMMEBRT || , BF—4%
bug,
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1. function initializeAudio() {

2. let volume = localStorage.volume || 0.5
3.

4, // ...

5.

YR  localsStorage.volume HIJER o0 , XEERBIESIE volume FMEIREHRN 0.5 , X
r—IMBRIMER, ™ 27 ®WRTHE o . Nav F " ARENEIMER.

BAEE B X AR Wenlu Wang 1 Titian Cernicova Dragomir SEIRTiX/MEM ! 487

MEZHEY, FeJlh EEM(IFY PR F1 ZEESHEZRR Repo,
T = BR1£X

Playground

B—REEMNRY, BTELNAFMBAERMME—MHER,  XHERE

(Assertion Function), Ltt7AiE, Node.js HFE—1RER

1. assert(someValue === 42);

ELEEMFFR, N8R somevalue AEHTF 42, P4 assert

AssertionError iR,

£ JavaScript H, HiISEEHATFHLERNERES, ZEAFIF:

function multiply(x, y) {
assert(typeof x === "number");
assert(typeof y === "number");

return x * vy;

U 5~ B S " R R
assert  HIKTISRIEL,

L —

fRiEME, £ TypeScript A, XENEGIEEHWRG, NFEEERNNKE, BXE
TypeScript MERFEL, MW FEIMMBECIE, BEBFEFERAERILINE,

function yell(str) {

assert(typeof str === "string");

return str.toUppercase();
// ¥&T VIKNIPEET ' toUppercCase's
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6. // 3R TypeScript KABERELRHMAHET !

BN EBRNEE, TTBE TypeScript BEBOMHE@M, NIXEHARHE,

1. function yell(str) {

2 if (typeof str !== "string") {

3 throw new TypeError("str should have been a string.")
4, 3

5 // KIENR )

6 return str.toUppercase();

7.}

JAIRLEK, TypeScript HIBEMREUASR/INRIRERITFNI JavaScript EHiRNN_LEEERRRR,
Ik, TypeScript 3.7 BIAT— AR “BISZR" IS, AFEINX LR =K,

FMESERRIUT Node H assert RBHIINEE, TEHRAREHSHSEER, TiRTAFIBFE
HHER WA E,

1. function assert(condition: any, msg?: string): asserts condition {
2 if (!condition) {

8. throw new AssertionError(msg)

4 }

5. }

asserts condition FTix: WIER assert REALINR[E], MIEAB condition SENIN
RHE (BWEMZME—1 Error), XEKREWTFEREREFPELENRE, FEVINALE, EZ
B+, BEXNSRBERER] 880 HIRZEI  yell REIPHIFEIR,

1. function yell(str) {
2. assert(typeof str === "string");
3.
4, return str.toUppercase();
5. J9 W s
6. // error: Property 'toUppercase' does not exist on type 'string'.
7. // Did you mean 'toUpperCase'?
8. }
9.
10. function assert(condition: any, msg?: string): asserts condition {
11. if (!condition) {
12. throw new AssertionError(msg)
13. 3
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14, 1}

AH—MERBNSEJ[INEIRERMFEIXIM, MEE TypeScript BEENEERNEEHEMER
BARRRZEE,

1. function assertIsString(val: any): asserts val is string {
2 if (typeof val !'== "string") {

SE throw new AssertionError("Not a string!");

4 }

5. }

XEBR) asserts val is string {RUETTE assertIsString AAZE, EARNEFRIZEEE
A AR AR string  ZEERY,

1. function yell(str: any) {

2. assertIsString(str);

3.

4, // IUFE TypeScript & 'str' —4 'string's

5.

6. return str.toUppercase();

7. 79 00 s

8. // error: Property 'toUppercase' does not exist on type 'string'.
9. // Did you mean 'toUpperCase'?
10. }

XS HEZERLMTHEIBIE (type predicate) £3:

function isString(val: any): val is string {

return typeof val === "string";

}

if (isString(str)) {
return str.toUppercase();

}

1.
2.
3.
4.
5. function yell(str: any) {
6.
7.
8.
9. throw "Oops!";

10. }

MERBBRER—F, JEMSERERFMNRILTI, BAIFIMAENRE-EIEEERNIE
%o
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1. function assertIsDefined<T>(val: T): asserts val is NonNullable<T> {
2 if (val === undefined || val === null) {

3 throw new AssertionError(

4. "Expected 'val' to be defined, but received ${val}"

5 );

6 }

7.}

BTHREZMSERMAT, FIBA EBFEEH PR,

BIFHISTFFIRE]  never  HYRRIER

ERMSERLMAV—ER5, TypeScript EERILES AT IHBMUETARRIMNAT, XLETH
MM BN 5 — LR ZF—RE  never HIREL

IR[ME  never RYRREN, BIKIEASIREIAVERE, TERIMETRE. AL TELEEREG. 2R
BHEAER, B9, @types/node HAY  process.exit(...) FARIBESIRE never .

AT BREBPCKEASEEMIRE  undefined . HEMABNBBZEFENMIRE, TypeScript
FEEM—EIEENE—RBERELR  return B throw . X##, EAENRKLIBECZHNR
R L —MEVIEREL.

function dispatch(x: string | number): SomeType {
if (typeof x === "string") {
return doThingwWithString(x);

1
2
3
4 }

SF else if (typeof x === "number") {
6 return doThingWithNumber(x);
7 }

8
9

return process.exit(1);

}

e, XERE never MRMIWIBAE, TypeScript BEIRFHENTREMABRMITARE, RN
RRIR A,
1. function dispatch(x: string | number): SomeType {
2 if (typeof x === "string") {
8. return doThingWithString(x);
4. 3
5 else if (typeof x === "number") {
6 return doThingWithNumber(x);
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b

process.exit(1);

{RE] AFNITERTS REE) E—> PR FEEEZSHAT,

() ®B)3RRE 5 &

KEGRE B35 BAE-EFERRY. FREZ, REFIBUTERENRNEERRNEEC,
XAERLEFATRNATER, FEItHIFRELFELEITRNE, LN TFEX:

1. type Foo = Foo;

XR—NEERSG, EAMEFN  Foo HIERERRICAE#RA  Foo , FRXA  Foo BEBE
#¥7  Foo , MXA  Foo Nix.. (FETERER) ZEMERIIIIERT ! HRRE, &8
KBRAARNKE  Foo ,

HiESth2X A REFZ0), BEREMESTE LS ARBMER, FMmERHR0ERA,

fIgn, £ TypeScript 3.6 FERAVRAR, FTEHIRBSMKREE:

1. type ValueOrArray<T> = T | Array<ValueOrArray<T>>;
J) e

3. // error: Type alias 'ValueOrArray' circularly references itself.

XREARZE, ArERESRZFTURZEORRSEFHEEFAIN, BAMZRAR EWHXET 40

o

i

1. type ValueOrArray<T> = T | ArrayOfValueOrArray<T>;

3. 1interface ArrayOfValueOrArray<T> extends Array<ValueOrArray<T>> {}

EAEO (AREMTR type) SIANT—NEENES, FRENNTEBEMATEIME, AL
TypeScript BJBARCIRIXFHLER,

BE, WHERAEMS, sIANBONAERHAEW. FEH, BT Array BI¥I8EKR
valueOrArray ZT4EMMEEIE, WMRFEFRS—A/BHE", AEARRFITE  Array  BIEE
BS$, 34 TypeScript FAPJUAIEMIMRRHIXLE T,

XIER TypeScript 3.7 3|AR, 7EREFIBHTINE", TypeScript IFHRMBITEESHCAE
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EHX LR,

XERE, ATRT JSON KA TFHE...

1. type Json =

2 | string

3 | number

4 | boolean

5. | null

6 | JsonObject

7 | JsonArray;

8

9. interface JsonObject {
10. [property: string]: Json;
11. 3}
12.

13. interface JsonArray extends Array<Json> {}

BTAINEEMAETEMRE interface B,

type Json =

string

number

boolean

null

{ [property: string]: Json }

~N oo o~ 0ON R

I
I
I
I
I
| Json[];

XAFBINGNERAETTER, BEFHBAICOSERARERR, THER TypeScript ARBEDRAR]
SR, ERERSIER:

type VirtualNode =
| string

| [string, { [key: string]: any }, ...VirtualNode[]];

const myNode: VirtualNode =
["div", { id: "parent" },
["div", { id: "first-child" }, "I'm the first child"],

["div", { id: "second-child" }, "I'm the second child"]

© 0 N O 0o & WON B

1;
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--declaration %D --allowds

--declaration IEINFSIFFAIM TypeScript BEXXHE (W .ts F .tsx X)) &R
d.ts X (FEREXH). d.ts  NHFHNEEHE/LAA@E:

B, ENNERS TypeScript BEMIIMNBMBEHITEENE, ANBRESEREHEFENRB., »—A
m, Ef1FES TypeScript EEBSMEFEN JavaScript EHRERS, BMEXLEEMERFHFRER
TypeScript, &fE, TE—MBEEWBBITFL: EFEA<IF TypeScript BI4RIESIAT,
TypeScript # JavaScript ERE#HFIUNILGRZE, GINESKIIENTH.

ARERR, --declaration ABES --allowls EI—EFEA, --allowls ZEIAIFES
£ TypeScript # JavaScript X, EZ2—NMSANEBERMES, BAERKREEAEEIR
RRBEERTA(ER  --declaration &I, BMEMRBERT JSDoc iFF., TypeScript 3.7
WUEFHIT T o0, ARIFXEAME—EER |

XANTNEER AR AT BELL AR MY : 7 TypeScript 3.7 #, RE#HFE JISDoc ;FREH
JavaScript FE, tEEEEBEN TypeScript HIfERE,

EHXMEFEIEZ, F2H allowls B, TypeScript &RFIEEHMI D ITHIZMEE LAY
JavaScript #z(; #AM, A JavaScript RIANELERABERL—EBRENTE TypeScript
FRIERF . BHE  declaration EWNfG, TypeScript £RADiR%I JSDoc ;EBEF
CommonJS FRIAEIRIGIH, HEERABRAVERFRHEE .d.ts XHEFL

Eeal FEX MU A ER
1. const assert = require("assert")
2.
3. module.exports.blurImage = blurImage;
4.
S, /J%%
6. * Produces a blurred image from an input buffer.
7. ¢
8. * @param input {Uint8Array}
9. * @param width {number}
10. * @param height {number}
11.  */
12. function blurImage(input, width, height) {
13. const numPixels = width * height * 4;
14. assert(input.length === numPixels);
15. const result = new Uint8Array(numPixels);
16.
17 // TODO
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18.
19. return result;
20. }

BeERIMT  .d.ts X

Jx
* Produces a blurred image from an input buffer.
* @param input {Uint8Array}
* @param width {number}
* @param height {number}
*/
export function blurImage(input: Uint8Array, width: number, height: number):
8. Uint8Array;

~N o oA WON R

PRTEARNFE oparam FRICHIRE, UXFmEMBRE, FETEXANMMF:

1. /**
2. * @callback Job
8- * @returns {void}
4. */
5.
6. /** Queues work */
7. export class Worker {
8. constructor (maxDepth = 10) {
9. this.started = false;
10. this.depthLimit = maxDepth;
11. /x*
12. * NOTE: queued jobs may add more items to queue
13. * @type {Job[]}
14. */
15. this.queue = [];
16. 3
17. /x*
18. * Adds a work item to the queue
19. * @param {Job} work
20. */
21. push(work) {

if (this.queue.length + 1 > this.depthLimit) throw new Error("Queue
22. full'™);

23. this.queue.push(work);
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24, 3

25. Ve

26. * Starts the queue if it has not yet started
27. */

28. start() {

29. if (this.started) return false;

30. this.started = true;

31. while (this.queue.length) {

32. /** @type {Job} */(this.queue.shift())();
33 3}

34. return true;

35. 3

36. }

KEMWMT .d.ts  XfF:

1. /**
2. * @callback Job
8- * @returns {void}
4. */
5. /** Queues work */
6. export class Worker {
7. constructor(maxDepth?: number);
8. started: boolean;
9. depthLimit: number;
10. /x*
11. * NOTE: queued jobs may add more items to queue
12. * @type {Job[]}
13. */
14. queue: Job[];
15. /x*
16. * Adds a work item to the queue
17. * @param {Job} work
18. */
19. push(work: Job): void;
20. /x*
21. * Starts the queue if it has not yet started
22. */
23. start(): boolean;
24. 1}
25. export type Job = () => void;
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IR, YERBRXFEAMMEDN, TypeScript A—EMABRIZM .js X,
f9A8iL TypeScript €I .d.ts &, {ReIAEA

BTYRESWET, FaJBl EEFREY PR,

useDefineForClassFields

1.
2.
3.
4. 1}

class C {
foo = 100;

: string;

FM TSR LIES

AENR, BAXNESZREFINAREA B, BERQAHFRINEEURNENHNEITIREL,

class C {

constructor() {

this.foo = 100;

Y13 12E T AT

=7 TypeScript PEEAHETFEER, HINIRNFRIELA TR

declare

--emitDeclarationOnly

BHEEIRAT

MEXMAZE, RIaRERAIFTEFEZHITHELIE, TEUTEIRE:

© 0 N O o B~ WON B

10.
11.
12.
13.
14,
15.
16. 3}

class C {

constructor() {

Object.defineProperty(this,
enumerable: true,
configurable: true,
writable: true,
value: 100

});

Object.defineProperty(this,
enumerable: true,
configurable: true,
writable: true,

value: void 0

1)

A A4{E A FAM - BookStack.CN %
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=%, TypeScript 3.7 EENBATHREERSZARKZELN, HINBEM LA,

BIERERL R REEMBIMETE, MR E T —NFRRwmIFEIN
useDefineForClassFields , RIE—LLFHAVICEZIEFER LEXMREIFER,

RAHIMAN AT T :

o FEHRIEE oObject.defineProperty SERK,

o B 2R WA undefined , BMERBNRBFLEEXVIEE.

PAfE

WFUMFNEBHRNNE, XATEIEM—LRE, 85, BEXMN  set  UIRBABRMA—E

MNEFEERTEEES,

class Base {
set data(value: string) {

console.log("data changed to " + value);

class Derived extends Base {

// 43R 'useDefineForClassFields' R
// AEfihA& 'console.log'

data = 10;

© 00O N o o0 A WODN P
()

B
R ©
)

HX, BEFHNEMHIRERRHNEER,

1. interface Animal { animalStuff: any }
2. interface Dog extends Animal { dogStuff: any }
3.
4. class AnimalHouse {
5. resident: Animal;
6. constructor(animal: Animal) {
7. this.resident = animal;
8. 3
9. }
10.
11. class DogHouse extends AnimalHouse {
12 // YJ3A 'useDefineForClassFields' Kf
13. // R 'super()' &
14. // 'resident' RA&¥IIEIAL 'undefined'
15 resident: Dog;
16.
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17. constructor(dog: Dog) {
18. super(dog);

19. }

20. }

XEAEIERFE N, HRESESEMSINRER, URBUAHEYIRENEHSA,

ATHMXANGEEEAE, TypeScript 3.7 WEFILAE  .d.ts  XHHHRIFH
get / set , Xt TypeScript FEEMEHILRIEZESHIE R,

WFIRBERFERINE, BFERVIIREEMMISRHMARIIER, Ma]ARRLEE>,

class Base {
set data(value: string) {

console.log("data changed to " + value);

class Derived extends Base {
constructor() {
data = 10;

© 00O N o o~ WODN B
()

B
= o
)
)

MAERE A, (Re]ARVbRBE—DVIRE, ARM— declare RBIFFFREBETINMBEMEAR

S mi%,

1. interface Animal { animalStuff: any }

2. interface Dog extends Animal { dogStuff: any }
3

4. class AnimalHouse {

5. resident: Animal;

6 constructor(animal: Animal) {

7 this.resident = animal;

3 }

9. }

10.

11. class DogHouse extends AnimalHouse {

12. declare resident: Dog;

13 . // ANNNNNNAN

14. // 'resident' now has a 'declare' modifier,

15. // and won't produce any output code.
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16.

17. constructor(dog: Dog) {
18. super(dog);

19. }

20. }

Bai, REHmEFEMRE ES5 KMLALEBRY usebefineForcClassFields A®JH, EJ ES3 FAX
5 object.defineProperty , ZMEEMBIOM, REIUSIE— N9 BHIE, RERFEIRL
ES5 FHEH --noEmit FRBRTEWHE,

BTHREZHET, (RRIBA E[RIGHY PR EBXLND],

BABZIBINERAE SR useDefineForClassFields , FfE issues T FEIMIFIEXIHPREMR
m, MNiZHZIRIBENEEREE LR, IHERNIFEER TRINAEIBESESER S,

M AINE 5| HsI M2 gw4E

TypeScript WIIMBSIAINEE, ABAMRME T —FERNTERDBNABE, NMERFPEREER.
EENE, SRARE—MIBAREMNE (EWRERIMN ) NINBER, KRN,

£ TypeScript 3.7 ®H, HITH—/HEBEKHMWIER, TypeScript 18BNtk AERAKE TR
ts / .tsx  REXH, EXEREETEINESSIAMNBESR, KBMEKRKEINESHMERN, %
BARESKEIRA. (RETESHITARIFHEN

disableSourceOfProjectReferenceRedirect SRERIX/NS|AINEE, EAEEAREDIHEA XN

IRER] RE LM BE,

fRe] A [Ji%EX A PR RTREXANAFNRIE S 4T,
A?K > N\ ‘:

i 2 5 BRI

—AENEBRMERE: HICBE— M ER, 1S58 Y%
52— NBHTMRRE S,

EENHREZRIRIA

4
ﬁ
>
E]
ot
W
ﬁ
ggl_

1. interface User {

2. isAdministrator(): boolean;
SE notify(): void;

4, doNotDisturb?(): boolean;
5. }

6.

7. // Z&E..

8.
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9. // BEEHKAE, 38!

10. function doAdminThing(user: User) {

11. // ¥ET

12. if (user.isAdministrator) {

13. sudo();

14. editTheConfiguration();

5. 3

16. else {

17. throw new AccessDeniedError("User is not an admin");
18. 3

19. }

EXERIER, FNI=TiAE  isAdministrator , SHIZRBEREAFIESEGHAFPENEIE !

£ TypeScript 3.7 H, ESEIRBIL—MEEREIR:

function doAdminThing(user: User) {
if (user.isAdministrator) {
/0 == = = =

// error! This condition will always return true since the function is

always defined.

S // Did you mean to call it instead?

XMEENRER —PMRIMEEE, ETXMER, RESFRRT. FEUXELFERIERNET
if  FEEGP, HOBMRHRIANEEMY. ARHARE  strictNullChecks IR, ZRIZERETE
if  BRBERPERIER, EXEFEATAIEANEIR:

interface User {
isAdministrator(): boolean;
notify(): void;

doNotDisturb?(): boolean;

function issueNotification(user: User) {
if (user.doNotDisturb) {
// OK, JEMRmIidkm

© 0 N o o A WODN B
)

10. }

11. if (user.notify) {
12. // OK, ARTZREE
13. user .notify();
14. 3}

15. }
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MNRFITENZREH T ERNBRE, ReJMENERIZEERTE N, ILERER

undefined / null , BK{EA 11 REEZELL if (!'!user.isAdministrator) HIfCED,
RTARRIBZEMHSLEIXFER,

B EERBBIHXME @jwbay RHET XNEJEEE FHERESRI T XAOFERIHRIRE,

Typescrlpt Y1¢EFIE/‘J // @ts-nocheck

TypeScript 3.7 RFFHAIE TypeScript XHFHIINEBARI—IT // @ts-nocheck ERERXK
FIENEE, XNMEBREARE  checkds EWERARE JavaScript JEXHRBEN, BHINY
RBTE, ILEEBSIF TypeScript X, XHFBFERAEEIBHNMREEERE,

7 ESHETVLIEIR

JavaScript H—1MBmHSHEA (ASI, automatic semicolon insertion) 3N,
TypeScript WERMEINHUIEFNERXGEIENENSMUERASMIRS S, ZIREMERE
Visual Studio Code Insiders , BAK Visual Studio 16.4 Preview 2 FRRY“T Hi%
" B HE] A,

o0 Settings — TypeScript

@ = Settings X D

optional semicolons 2 Settings Found
User Workspace

v Extensions (2) . .
JavaScript > Format: Semicolons
TypeScript (2) ) : , ; . ;
Yk F Defines handling of optional semicolons. Requires using TypeScript 3.7

or newer in the workspace.

ignore

TypeScript > Format: Semicolons

Defines handling of optional semicolons. Requires using TypeScript 3.7
or newer in the workspace.

ignore
ignore
insert
remove

{é‘} Remove unnecessary semicolons.

®o0A0 [2Live Share
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BEIZRER “insert” Bk “remove” ERtLFMMEIMNEAN. LEIRE LAKREM TypeScript
IRBREFBNERMMABIMER, FRERBHEINME “ignore” BJLAEERMRBHSSEMEEL
fic S RIS A EIXUAS,

3.7 RIIEIAMHETE

DOM T

lib.dom.d.ts FHREAFRFAEEH, XLETSEARILHIRSTERNBERIENERETE, KL
B UR FIRAVICIBE,

EFEGALIE

IE9N ESZIREIAY, TypeScript 3.7 IMEREWBBE  .d.ts XEHRZRIFH get / set , XA
BEXY 3.5 FNERARAHEY TypeScript ERERAEZMWIMETE, TypeScript 3.6 HERAER
SFEM, ERZRENININECEHTT T HFHRE.

useDefineForClassFields EINBABESSBWIITMHTE, BRHEUTIERE:

o TEIREEFPAEMARES TEXENISOSE
- BEEFREN, BRREVIRE

BT, B5E%E LEXT useDefineForClassFields HIET,

RNEERS

IEON EXREIRY, MASHRBAE if FHEADHRKRWIEAR TypeScript &, = if
FEQRFBIRRBEPESME, FRIEFSUTER:

o ZERWEFNEBMH
o RFRB strictNullChecks JEIN
o ZERFTE if BIRIERPERIEA

At F IS ANBFIR B SR E SR =4 R
TypeScript ZEIE— bug, SHAFUTREBLEM:
// ./someOtherModule.ts

interface SomeType {

y: string;

a b~ W N B
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6. // ./myModule.ts
/. import { SomeType } from "./someOtherModule";
8. export interface SomeType {
9. X: number;
10. }
11.
12. function fn(arg: SomeType) {
13. console.log(arg.x); // Error! 'x' doesn't exist on 'SomeType'
14. }

XEB, someType [EBTRIEF  import FEHEEFIAUME interface FBH, SHABRZE, &
RIRNEL, SomeType REIEE  import BIEN, MAMFEBRRY)  SomeType XEF—1TX
HFHREAPEN, XEBESARZ, FIDZTEMUNMFITHIRERRB, T AAAXEBEEBNBEIAR
—%,

£ TypeScript 3.7 A, XN OJF@FNESFRENER UMK ERIIREIH—1ER, BENEES
REATHAELRENREREE, FNIZZRMER, BE, SRARLCENEN, REFNDEREGRS
ABIFRANEERL, MNRIET REAMER, NEUREERY E (module augmentation) KX

=

3.7 API T

AT EXPRBNEEAVEEFIRZEIN, TypeReference IHOBLMFRT  typeArguments
B, FREMNIZTE TypeChecker 3K EEFA  getTypeArguments ERECRIKE,
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TypeScript 3.6

B SRERLES

TypeScript 3.6 YAXRFEMBRIMSIATESBIRE, EZRNRER, APLEXS—1
BREMINTEZHREEY,

1. function* foo() {

2. if (Math.random() < 0.5) yield 100;

8. return "Finished!"

4. }

5.

6. let iter = foo();

7. let curr = iter.next();

8. if (curr.done) {

9. // TypeScript 3.5 PARZBIMKRASIAR “value® X 'string | number',
10. // % “done’ A “true’ WEHME, BNZHE “value® A 'string''!
11. curr.value
12. }

B, EMERBE  yield MEBEAH  any

0o N oo o ~ W N B
)

£ TypeScript 3.6 F, EHNFE—MHIFPIEERINEIE
, #B, ERE—NFIFPRIEFINBB  next()
#  1IteratorResule MIEETENBE T —LLHHELRSE, FH—MRIM

string
Iterator

Generator

KA Iterator

function* bar() {
let x: { hello(): void } = yield;
x.hello();

let iter = bar();
iter.next();
iter.next(123); // AIF! ETHENR!

FEERIZE TypeScript FRFRFRLERM 2R,

curr.value

RIIEMREIN 22

S ERNIRREEIR, XZRGE

HESR VR P BRMAAYE CAERMBYEEY, IREAVZERF]  next

1. interface Iterator<T, TReturn = any, TNext = undefined> {

A A4{E A FAM - BookStack.CN #J%E
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O O B~ WDN

CALE S EA, #AY  Generator ERZ—NMNERKEE, BEEARE return T throw

/7 ES 0 BE 1 NS - RNES 'undefined!
next(...args: [] | [TNext]): IteratorResult<T, TReturn>;
return?(value?: TReturn): IteratorResult<T, TReturn>;

throw?(e?: any): IteratorResult<T, TReturn>;

B2 rNERHY,

o O b~ W N B

interface Generator<T = unknown, TReturn = any, TNext = unknown> extends

Iterator<T, TReturn, TNext> {
next(...args: [] | [TNext]): IteratorResult<T, TReturn>;
return(value: TReturn): IteratorResult<T, TReturn>;
throw(e: any): IteratorResult<T, TReturn>;

[Symbol.iterator](): Generator<T, TReturn, TNext>;

RT AFEREEFEMEZEHITX S, TypeScript 3.6 %% IteratorResult

X 13

© 00 N O o &~ WODN B

R
NG

BmE

ATIE
TEERL

AL

(GLREN=F itk

type IteratorResult<T, TReturn = any> = IteratorYieldResult<T> |
IteratorReturnResult<TReturn>;

interface IteratorYieldResult<TYield> {
done?: false;
value: TYield;

interface IteratorReturnResult<TReturn> {
done: true;

value: TReturn;

2, FERIEEGIEAREN, MEEENANEREE,

ik, ¥
SR

WMRTEBERLEMER  next() FAERIIMEREEWRIEARISEEL, TypeScript 3.6 EAJBA

BRI AMERTEH  yield MBIRLAE

function* foo() {
let x: string = yield;

console.log(x.toUpperCase());
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5
6.
7
8

MRIFEERE R,

BRYZERY, FmE, next() REE#M  booleans
AJLAR  string 3XFE  number .
1. /**
2. * - yields numbers
S * - returns strings
4, * - can be passed in booleans
5. */
6. function* counter(): Generator<number,
7. let 1 = 0;
8. while (true) {
9. if (yield i++) {
10. break;
11. 3
12. 3}
13. return "done!";
14. }
15.
16. wvar iter = counter();
17. wvar curr = iter.next()
18. while (!'curr.done) {
19. console.log(curr.value);
20. curr = iter.next(curr.value === 5)
21. }
22. console.log(curr.value.toUpperCase());
23.
24, // prints:
25. //
26. // 0
27. // 1
28. // 2
29. // 3
30. // 4
31. // 5
32. // DONE!

let

x.next(); // F—XEAR next’ REWZRE
x.next(42); // %MWi! 'number' M 'string' ARILAC

x = foo();

A A4{E A FAM - BookStack.CN #J%E
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BXEZIFMANNKRE, EF pull request,

EERREER A

£ ES2015 ZBIMBERTF, NFREFMNHBERAZENEMRENEMFIGEAEREE, AL,
TypeScript BRIAEREERINAERN, ERZFHFHALTE, FZ1FER  --downlevellteration
MEEREERE, FinET, SHBNKIEEER, BFEX,

HIABAT  --downlevellteration ERIAKARREBLY, EAXRSHLA ES5 HERWAFRRIT
XERTHANERLEN, B, BIHFAENERERLEDEBER FINAFEE L MREE

=3
Fto

Bian, CARRBGI:
1. [...Array(5)]
S TFLATE4A:
1. [undefined, undefined, undefined, undefined, undefined]
B8R, TypeScript &¥EFREARNRBEEALARD:
1. Array(5).slice();
XEEEARE,  Array(5) ER—MKER 5 WA, BHLEEEPBAIMATE !

1. 1 in [undefined, undefined, undefined] // true

2. 1 in Array(3) // false

= TypeScript iR slice() B, EXZEIE—IR5IEKRIRENNA,

REEEXRESARR, BEXIERFZAFER TEIMSARNRNITA, TypeScript 3.6 R&E
ﬁﬁﬁ slice() FIANERE, MAESIANT NI spreadarrays FHBNFER, CLERHAENL
ECMAScript 2015 HI7Ef  --downlevelIteration ZIMYIBEIRHRA LRSS,

__spreadArrays WEJUATE  tslib AHER (WRFEEIHE/NE, BLES—IL).

BEXESER, BSHMEXA pull request,

EQi&T Promises E"J UX

Promise EHSEARLRBNERARZZ—. TENE, (EAEE Promise #J API BEE
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'\LJIFEF'"_.EU."_.\O TypeSCrlpt 3.6 %l)\T_gEgﬁ; L\XBTJ-.LI:,{-%-‘L%E,‘J%}E Promise ,

fign, EREZBLS —PERBMZATIC  .then() EFFF  Promise HISTTRUEREZRE LAY,
TypeScript WESRBERMARETIIN, HEMAFLMAIFIEEN ZBEMER await XEF,

interface User {
name: string;
age: number;

location: string;

declare function getUserData(): Promise<User>;

declare function displayUser(user: User): void;

© 00O N o o A WODN B
()

10. async function f() {

11. displayUser(getUserData());

12. // e

13. // 'Promise <User>' LKREVBIARRENHCL 'User' ZBRIKSH,

14. // e

15, // RSICER 'await' 57

16. 1}

FEFE .then() - Promise ZBIEWIAEGERREN. IRZ—MIF, BITSHMA

H, FABEBMIELT,

1. async function getCuteAnimals() {

2 fetch("https://reddit.com/r/aww.json")

3 .json()

4. 70 ===

5 // 'Promise <Response>'ZREIFAREFEREM " json',
6 // REIe(ER fawait '1G ?

7.}

BHREMERFPAMEZESS, £, IEEREHTES X TMILA RN LT,

SeTRMEER, HBIEEEENM - BRT  pPromises EEFMEIRIEEZN, BIEIELTERE
EEATRHEREEZE.

BXREZFAER, BSHRKEELEEZEIRE pull request,
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https://github.com/microsoft/TypeScript/issues/30646

MMRFEFRISZHF Unicode

LE5E| ES2015 RESRABIRE, TypeScript 3.6 FEMRAFHEEN Unicode FHHE
SRR

const %ef?o = "world"; // previously disallowed, now allowed in '--target
1. es2015'

2. // PARIAAE, IIFEFE '--target es2015' FAWF

ij:%?j_: SyStemJS EF'{E% import.meta

LUERBMMRER  system B, TypeScript 3.6 354§  import.meta F53RJy

context.meta

1. /7 Hhrsde:
2. console.log(import.meta.url)
SF
4. /) BISINTREA:
5. System.register([], function (exports, context) {
6. return {
7. setters: [],
8. execute: function () {
9. console.log(context.meta.url);
10. 3
11. };
12. 1)

EMRTETFXRARTF o0 M e AE]FH

EARTRY TypeScript WRAR, ZESAARFEIMELTXHER  get M set  iA[EIZE (fl
W, £ declare-d M, HEE .d.ts XHP)., BHRE, MXEEHEMNSEMRDIEMS,
WoESEMEEXS, B2, EHN ECMAScript BIEFERINAIEESUMBRAR TypeScript A
BARENTR, BMNRIREBNEZE -—MAEREAZIMAENITA, UEEFEPRMLEISMNER,

FHLt, FAFEIBATE TypeScript 3.6 ARYIMRE ETXHRE getter Fl  setter ,
declare class Foo {

// 3.6+

get x(): number;

A w0 N R

set x(val: number): void;
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https://github.com/tc39/proposal-class-fields/issues/248
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S. }

fETypeScript 3.7H, RIFBASIGFIALLINGE, MELERM  .d.ts XEWBIEEMR  get  /
set  1hi0O)ES,

IMTIEFNRR L] AS F

TELARTARASEY TypeScript B, EEMER FEHRMBLAEBEHEIRN. WE, WREMEH (BB

declare {BIFfFHYE/REEL .d.ts NXHEH) FIUEH. IERENEEFIUREUTARE:
1. export declare function Point2D(x: number, y: number): Point2D;
2. export declare class Point2D {
3- X: number;
4, y: number;
SE constructor(x: number, y: number);
6. }
MmAREER
export interface Point2D {
X: number;
y: number;

}

export declare var Point2D: {
(X: number, y: number): Point2D;

new (x: number, y: number): Point2D;

0o N o o b~ W N B

XM — MR R URB St RIATIARAMNMSRIEDR, AN TEAFRMTE S XLFESHF
(EAR var FERRESRBMZEEHF).

i’_ TypeScript 3.7 W, WIFEFFALLINGE, B .js  XHFEMEY  .d.ts  XEFR
1& S IR 2 L R BT R R A RN e A i,

BEXEZFEMER, 15217 GitHub LRI PR,

APIS SIZJ:% --build *D --incremental

TypeScript 3.0 SIATXS|IAEMINBEINSEH, HEHR --build IREUIBEARNWEEL]
tE9h, TypeScript 3.4 5|AT  --incremental #5&, BFREFEXURNFIFNER, NER
HLE 4, XLENRENFERIGMEZNEMNIDNEMZEEER, =2, FRAXEIRERNERT
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Gulp 1 webpack EHE=AMEITH, TypeScript 3.6 WMEAHFTHLE API RiR{EINES|IBHM
EME,

WFeIiE  --incremental A9, FAFAILARIAE  createIncrementalProgram  #

createIncrementalCompilerHost API, FAPIERILAERFIAAR)  readBuilderProgram B
FALE APT 4RERY . tsbuildinfo XHHEMREFIREFRLL, ZRHEXATEIERER (8,
BEHEBREING - EEKERTHM create * Program  EREHAY  oldProgram £
2,

RFTRABMESIA, 2HFT7T—1NHM  createSolutionBuilder EEEY, EBiRE—/FHZEH
SolutionBuilder  HYSL{,

BRI API MESIFMER, EJUEERIE pull request,

B9 TypeScript Playground

TypeScript Playground BZ3%1ET7T2FMRIFINGE, HIBE TERAFINEE ! Playground F*
E2 Artem Tyurin B TypeScript Playground B—A"9x, MEXmAMFKHSHERE,
AEE R Artem 7EIXEIZMLEEE) !

#8Y Playground IMEZFHFZ AL, BF:

e target IEIN (AIFHAFPtIIREGE es5 2| es3 . es2015 . esnext F)
e FTBMERIENRC (B3  just strict )
o XTI JavaScript X ({EF allowls FNE[%EAY  checkds )

H9E Playground BUEERY, XEERIMBREREF TR, RIFAFREREMSERA, HRFZ
R, AETITHAH  noImplicitAny 3EIW ! 7,

EARARVER, BAMEEH Playground #A, R{II Jsx ZHABNEERE, XEKRE
R EEBTE Playground LiRIER|5JR4E 28 PAEEIRIIKIE.

FEEFA1X0H Playground FOMuL, FHAIMEGitHub EAYissue # pull request !

L gRIERY 53 = AT

$F visual Studio #1 Visual Studio Code #wiEZSFIUABEIMINAPRES. EMFIENM
HEBREANESHENER, XLLFRIGEH TypeScript RIRZI, EBRMAL TypeScript THEHF
MEIERNRERND S, FNENE, IMASHAFPNRKBRIEAERN, FH, RSAFPNTHESS
Bl AR SEARK,

TypeScript MAENAXLERENRIENMAE, ELEBNEEZTRMNRNXESSHERER.
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https://github.com/microsoft/TypeScript/pull/31432
https://github.com/agentcooper
https://github.com/agentcooper/typescript-play
https://github.com/microsoft/TypeScript-Website/
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MRIFHIXMFBERL DS, TypeScript FIARRIMAS,

It

EZHT,

FEENBSA

JavaScript BAEREMRERIEZNELIE: EMACScript standard, CommonJS, AMD,
System.js &%, EASHMIERLT, TypeScript EZAiAEMA ECMAScript standard iEi&BLI
EAN, SEEBETRERIFEBIZEMEL TypeScript METEBEERASIER, NEEERA
JavaScript FIEZIAAK Node B,

FIXL pull request,

ERENMFIBNEANRIRZAE], TypeScript 3.6 MESEMEEMNEBMFRIMES A, ReTEI
XL pull requestEBBEZMAT,

BFRE?
ETHAPNSEARHW I, 8EESE 7 BE 12 B 6 MNAIBLE,

5%E—#, BNEEXMRAR TypeScript BEILZRIBREELF, iLEERER, MREBETEIN
B EEME, FATERREME, FCAREREGitHUb LIR—1 issue,

Z

e Announcing TypeScript 3.6

W

AR {E A 545 - BookStack.CN #4522 - 459 -


https://github.com/microsoft/TypeScript/pull/31801
https://github.com/microsoft/TypeScript/pull/32684
https://github.com/microsoft/TypeScript/issues/33118
https://github.com/microsoft/TypeScript/issues/new/choose
https://devblogs.microsoft.com/typescript/announcing-typescript-3-6/
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LS

TypeScript 3.5 REBGEFIEEMERAT LMK,

KANBERERFA
TypeScript 3.5 B&% TypeScript 3.4 IR, FIUESKMHITEENESES, ERIG

EIREFRVNEWNRF L, IESARREE.

E&Ziif --incremental

TypeScript 3.5 BITEFITERSHES (HFRILE. SHXANER. IHEMBEHEIZE
%), BOATIE 3.4 P --incremental MR, FI1EMEHMETHEIAEILE
TypeScript 3.4 HLT 68%!

BEXEZER, RrIUBEEXLE pull requests

o ZIFIRIREEAT
e {87% tsconfig.json it&

onic  FEENZEHY

TypeScript 3.5 RITHEY omit HHENEE, INLBEARCIBMRBEREPBIR T RLEEM
ROFMSEEL,

type Person = {
name: string;
age: number;
location: string;

1

2

3

4

5, 3¢
6

/. type QuantumPerson = Omit<Person, "location">;
8

9

// ST
10. type QuantumPerson = {
11. name: string;
12. age: number;
13. };
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https://github.com/Microsoft/TypeScript/pull/31101
https://github.com/Microsoft/TypeScript/pull/31100
https://github.com/Microsoft/TypeScript/pull/31101
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EA  omit HEEN, FHAVBEENEF]  Person  HPFRT  location ZAMNIFTEREM.

EXEZAT, £ GitHub BFERM  omit B9 pull request, ARBRFIRWRER
omit HYIELR,

r YRS REP S REMHNEE

£ TypeScript 3.4 KRZEIRIRAR, SHIAEANZEFENS REMAEATFENE L. 6
W, TypeScript 3.4 ENRFHELAFAILEREY name B, EEEMEEAE  Point
M Label ZHEBARNILEC,

1. type Point = {

2. X: number;

8- y: number;

4, 1},

5P

6. type Label = {

7. name: string;

8. };

9.
10. const thing: Point | Label = {
11. X: 0,
12. y: 0,
13. name: true // uh-oh!
14. 1},

BRI, —MNEXFFBKRSEEWNRR LEASHET_EF_SREUNRE, ER, XEBIR  name
BHEA T R,

£ TypeScript 3.5 H, XEKERZFVRRVIIMEREMNEMET /4 _BRELAMMR, BE
BfeY, XEKRE, LEMNGIFREMRIEITERRER.

IR, REBMEEEN, MATHIES

1. const pl: Point | Label = {
2 X: 0,

8. y: 0,

4 name: "origin" // okay

5. };

— 1
--allowUmdGlobalAccess *ﬂ‘l&)
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£ TypeScript 3.5 H, {EFE#HHEY --allowumdGlobalAccess #¥Ra&, {RIMER]AMIEES]
F£E/ uMD EER—EEER,

1. export as namespace foo;

LERIVIBMN TREMLESR = ENREE, EREFRNEEEELETURER, EERJMUMER
REBER,

EXEZAT, EF GitHub LAY pull request,

o M A S A A
FEEMNBERENE
£ TypeScript 3.4 URZAEIMMRAS, TEMAFELTN:

type S = { done: boolean, value: number }
type T =
| { done: false, value: number }

| { done: true, value: number };

declare let source: S;

declare let target: T;

© 00 N o o B~ WON B

target = source;

XEERA s FEEWEHPEL { done: false, value: number } BY#E  { done: true,
value: number } . A ? EIBEMYE done & s ABEK—MIE boolean , M
T HNENHRRE—NBERA true 3FE false BHEE  done

BHERIRRMEESNMMRNENX: TypeScript RRREE/NMNBUHEHE—R, BERES UK
¥ s .

MR, —EFERERAR RIS &R T EXF:

interface Foo {
kind: "foo";

value: string;

interface Bar {
kind: "bar";

value: number;

0o N oo o ~ W N B
=)
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https://github.com/Microsoft/TypeScript/pull/30776/files

TypeScript 3.5

9. }
10.
11. function doSomething(x: Foo | Bar) {
12. if (x.kind === "foo0") {
LE . x.value.tolLowerCase();
14. 3}
15. }
16.
17. // uh-oh - ZFEERE, TypeScript EXELIRREIR!
18. doSomething({

19. kind: "foo",
20. value: 123,
21. 1);

M, WFE\EHGF, IERLTEE. WRMEFER s  EEFEIEENERER, RSEPRL
FUBRES T HPHRETLIE,

£ TypeScript 3.5 A, HNKREBHAIBMRIERER, th 1 , SKRFRE K #HF—DIEEM
s MEBRDBHTANFIENMAEENASE., TEXMEARLT, HF boolean & true
false MBEXS, s J84#MJ)A  {done: false, value:number} F0 {done: true,

value : number } ,

BXEZWEY, (REJUE GitHub L&EEFRIEA pull request,

2 BUM) IS 2R 29 8 = B S BY HEHT
£ TypeScript 3.4 M, FA1o# 73R ER £ 2 BY R ET A HERT :

1. function compose<T, U, V>(f: (x: T) => U, g: (y: U) == V): (x: T) ==V {
2. return x => g(f(x))

REAMZERBFE RS, WTFAR:

function arrayify<T>(x: T): T[] {
return [x];

}

type Box<U> = { value: U }
function boxify<U>(y: U): Box<U> {
return { value: y };

1
2
3
4,
5
6
7
8. }
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https://github.com/microsoft/TypeScript/pull/30779
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9.
10.

let newFn = compose(arrayify, boxify);

TypeScript 3.4 HYEEHKIRF newrn RZEIH), ERFETI  <1> (x:T) => Box <T

(1> .

MAZ HhRASHERTRY, EXNTARELR, W (x:{}) => Box <{} []> .

TypeScript 3.5 TERIEMNERINBIEHERE T XFIT R,

© 0 N O O b~ W DN B

T T
o o0 W N RO

L7 .
18.
9.
20.
21.
22.

class Box<T> {
kind: "box";
value: T;
constructor(value: T) {

this.value = value;

class Bag<U> {
kind: "bag";
value: U;
constructor(value: U) {

this.value = value;

function composeCtor<T, U, V>(F: new (x: T) => U, G: new (y: U) => V): (x: T)
:>V{

return x => new G(new F(Xx))

let f = composeCtor(Box, Bag); // #HHEZEE '<T>(x: T) => Bag<Box<T>>'
let a = f(1024); // #HEZLE 'Bag<Box<number>>'

BRT EERVESRINZS, XMIZEMSRBEVFIERSREERL UL & (3 React ) HNHEE
R A TIRIF RV ER B RT CASE IE Rt I 52 BY SE AR (RS T TIRAF,

1.
2
£
4,
S
6
7

type ComponentClass<P> = new (props: P) => Component<P>;
declare class Component<P> {
props: P;

constructor(props: P);

declare function myHoc<P>(C: ComponentClass<P>): ComponentClass<P>;
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type NestedProps<T> = { foo: number, stuff: T };
10.

11. declare class GenericComponent<T> extends Component<NestedProps<T>> { }
12.

13. // ZEAH 'new <T>(props: NestedProps<T>) => Component<NestedProps<T>>'

14. const GenericComponent2 = myHoc(GenericComponent);

MZS)EZ, £ GitHub EEFBRIHM pull requet,

=]

o [RX

W
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1§ﬁﬁ --incremental *IJ_‘FEHD'H&EZ;‘E*@E

TypeScript 3.4 ZIAT—"N8Kk --incremental MIEIIRE, EEIF TypeScript MLE—&X
WIEPREEXNBEMNEER.

TR{ER  --incremental 1§ TypeScript B, B ERZEERMNERGEFNERMININE
BN ARRIGIE,

"include": ["./src"]

1. // tsconfig.json

2. {

8- "compilerOptions": {
4, "incremental": true,
5P "outDir": "./lib"

6. Iy

7.

8.

w

AR E, YFIDEIT  tsc B, TypeScript BEHEER ( ./1ib ) HEHKEHR
.tsbuildinfo B9, WIER  ./lib/.tsbuildinfo AR, BE#HERm. BUNRE
£, tsc BRWERAZXEERSHITEEREHFFEHEHXGE,

XL tsbuildinfo XFRIUAZEMER, HEEEITREIOKELEEARM—C 148
RATFEREE, BAEAUFENGRBABNBENEFRF, FEA  --tsBuildInfoFile
IS e TRERITEENEAUE,

1. // front-end.tsconfig.json
2. {
8- "compilerOptions": {
4, "incremental": true,
5. "tsBuildInfoFile": "./buildcache/front-end",
6. "outDir": "./1ib"
7. 3
8. "include": ["./src"]
9. }
E8IHE
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SEEMBMNEEN—&89 ( tsconfig.json s, composite i&EBHA true ) 2AEINEZIE
FSIERJEEME, R, SEEMBRBRASEM . tsbuildinfo X4,

outFile

HEA  outFile B, MEBEEXHNBMEETHLXXAENRM, Fla0, MRBAIED

JavaScript Xf& ./ output / foo.js , BBATE  --incremental #RE&E K, TypeScript
FEMXHF . /output/foo.tsbuildinfo , ¥ EFTR, XAJBAEE  --tsBuildInfoFile FFi&
SRIZ I,

2 BURR ZL R S By SR B HE BT

HREHEZER AR THE REETERN, TypeScript 3.4 MAERMUEMZER

%&;ﬂéﬂo
BRERE 3.4 FIFSRPESRAMEBITHEI T,

RBTEENK, IEFAEIL—EAVFEZELAT  compose RE:

1. function compose<A, B, C>(f: (arg: A) => B, g: (arg: B) => C): (arg: A) => C {
2. return x => g(f(x));

. f EERE-LSR (XN A )FEERMK s N6
. o RAEEH B WS (XEH ¢ BE), FEERMK c N6

compose AFIREI—MEE, BBE f AFE 9 XREHEMNSEL

BRALLE LAY, TypeScript HEiXBEL—MNEA type argument inference BIFHIERITEL
A, B M c BEE INMEHRITEEEREX:

1. interface Person {
2. name: string;
8. age: number;
4. 1}
5.
6. function getDisplayName(p: Person) {
7. return p.name.toLowerCase();
8. }
9.
10. function getLength(s: string) {

ASCAYE R P4 - BookStack.CN 45 - 467 -



TypeScript 3.4

11. return s.length;

12. }

13.

14. // #|FEZLEHE ' (p: Person) => number'
15. const getDisplayNamelLength = compose(

16. getDisplayName,
17. getLength,

18. );

19.

20. // BHFIR[E “number® ZEHY
21. getDisplayNameLength({ name: "Person McPersonface", age: 42 });

RIS EEXEMEYEE, BN getDisplayName FI  getLength {ERBIECTUAFRFAS|HRYZE
B, ({BRE, 7 TypeScript 3.3 NEBRRAMR, ZRIEHU compose TEEHBE TR LA
P EYNER

interface Box<T> {

value: T;

1
2
3
4
5. function makeArray<T>(x: T): T[] {
6 return [x];

7

8

9

function makeBox<U>(value: U): Box<U> {
10. return { value };
11. 1}
12.
13. // ZEH '(arg: {}) => Box<{}[]>'

14. const makeBoxedArray = compose(

S[ESH makeArray,

16. makeBox,

17. )

18.

19. makeBoxedArray("hello!").value[0].toUpperCase();
20. // e

21. /7 BAR ZA ' {}' J&F 'toUppercCase' B

FIMRAT, UNEMARTE (M T U ) HERET, TypeScript SHEMTHISIISAE
C 0.

W

£ TypeScript 3.4 FRIRYREISLHGERRRT, WFiREIRMAZERAAIEA, TypeScript 4 (%
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BAME ) BEBSENZERHSEUEB T ERAIREESER A,
BRA)iE, MASEMER

1. (arg: {}) => Box<{}[]>
TypeScript 3.4 4RifyzEHEL

1. <T>(arg: T) => Box<T[]>

FE, T BM  makeArray (EBBGRLBMLBSHIIRFP, XEKRERE
SHIZEEWIRE, IR makeBoxedArray RANGIERIZIT!

1. interface Box<T> {
2. value: T;
3. }
4,
5. function makeArray<T>(x: T): T[] {
6. return [x];
7. }
8.
9. function makeBox<U>(value: U): Box<U> {
10. return { value };
11. }
12.
13. // ZEEN '<T>(arg: T) => BOox<T[]>'
14 . const makeBoxedArray = compose(
15. makeArray,
16. makeBox,
17. )
18.
19. // EEEETT!
20. makeBoxedArray("hello!").value[0@].toUpperCase();

EZWT, ReIIEE|E 2 X EFRIRIIEE,
Egi& ReadonlyArray *[I readonly ﬁ*ﬂ
TypeScript 3.4 iL{ERRIZMEMEERLIERET,

_/I\E ReadonlyArray *E?éﬂ"ﬁsﬁlg;f
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ReadonlyArray &R Array =ZRiERY,

{E#%H  ReadonlyArray SIRMIZERERARIM, BREEBRKIATRNEMTE,

1. function foo(arr: ReadonlyArray<string>) {
2 arr.slice(); // okay

SF arr.push("hello!"); // error!

4. }

HERFREAR ] LAY {ER  ReadonlyArray EBfX Array RIFSKE, SEINHEE I FENE
FHBATXEEE —=ES. ALERZ, number[] R—1MEBEIRAEY  Array<number> , FiR
Date[] RHEMIREY Array<Date> .

TypeScript 3.4 J9 ReadonlyArray SIAT—NHIEZ, PIREHAERE FERTH

readonly {&1fi&,

1. function foo(arr: readonly string[]) {
2 arr.slice(); // okay

3. arr.push("hello!"); // &R

4. }

readonly JTE*H

TypeScript 3.4 E#5|IATX readonly JTAERIZHE., FATTUE(EMRITEEE EMEFE
readonly XBEFRRRRER readonly Jofl, IEEGRIAIIER AN BEFEAME ISR
B, FBIRFIREHRTERY, TNRIBIERIEREIEITIE, readonly JTAEARAIFMAIBLAIZIR,

function foo(pair: readonly [string, string]) {
console.log(pair[0@]); // okay
pair[1] = "hello!"; // FERR

A w0 N R

EBE TR AERNAINAN Array  4EEY——TH T2, T2, .. Tn 4REE
Array< T1 | T2 | ... Tn > - readonly JTfHRHHEBEE ReadonlyArray , FTIA, —
N readonly It T1 , T2 , .. Tn #¥E&HE ReadonlyArray< T1 | T2 | ... Tn

> 6

E%E‘J?"éﬂﬂ%'ﬁfﬁig readonly 5FI] readonly §$léﬂ
EZRIBY TypeScript RRAM, FA1—RREEARSEKEIRFARRIKIU BRI,
XEKRE, —MMREIEEER  Boxify FIBATERNA LAY, THtRE.
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1. interface Box<T> { value: T }
2.
3. type Boxify<T> = {
4. }
S
6. // { a: Box<string>, b: Box<number> }
7. type A = Boxify<{ a: string, b: number }>;
8.
9. // Array<Box<number>>
10. type B = Boxify<number[]>;
11.
12. // [Box<string>, Box<number>]
13. type C = Boxify<[string, boolean]>;

AEMZ, REFERR  Readonly SERARAVAERAMITHIELR EXFR ER AR,

1. // lib.d.ts
2. type Readonly<T> = {
8- readonly [K in keyof T]: T[K]
4. 1%
5.
6. // £ TypeScript 3.4 ZRM{tRAI{AHIT
7.
8. // { readonly a: string, readonly b: number }
9. type A = Readonly<{ a: string, b: number }>;
10.
11. // number[]
12. type B = Readonly<number[]>;
13.
14 . // [string, boolean]
15. type C = Readonly<[string, boolean]>;

£ TypeScript 3.4, TEMREIERIAR)  readonly (EIRFFIE BRI IREMUEBBEM B (BT
ai  readonly EIE,

// £ TypeScript 3.4 H{XELAHN{AIELT

// { readonly a: string, readonly b: number }

type A = Readonly<{ a: string, b: number }>;

o O B~ WN B

// readonly number[]
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/. type B = Readonly<number[]>;

9. // readonly [string, boolean]
10. type C = Readonly<[string, boolean]>;

LU, FeJUARE— ML  writable PREFEBIFSCATEFREBIRBFR  readonly -ness,
F1E  readonly HBUABRIFREENIRIPTEZN,

1. type Writable<T> = {
2. -readonly [K in keyof T]: T[K]
3. }
4,
5. // { a: string, b: number }
6. type A = Writable<{
7. readonly a: string;
8. readonly b: number
9. }>;
10.
11. // number[]
12. type B = Writable<readonly number|[]>;
13.
14. // [string, boolean]
15. type C = Writable<readonly [string, boolean]>;
EREIN

EAR—MNMBEARE, REEBIRRK.,  readonly FENSIHFFREERTHRARBFTHERD

Eik.

let erril: readonly Set<number>; // §5H%!
let err2: readonly Array<boolean>; // §H%!

A WO N B

let okay: readonly boolean[]; // B#

{REJBAEE pull request THREZI*E,

e ==
const Iiﬁ =

TypeScript 3.4 SIAT—N  const WSHNFEEEMIFME, TEHIEERRA const
REBLBEZFIILEBRTS (BI90 123 as const ), HHENIA const WESHWEFNFEHER
IATURY, FATRTUARCRERR:
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o ZRIANPHFEELEIANAML (FIE0, FEM  'hello!
o WRFHEIKE readonly EMH
o MHFMHER readonly JTiA

// Type '"hello"'

let x = "hello" as const;

// Type 'readonly [10, 20]'
let y = [10, 20] as const;

// Type '{ readonly text: "hello" }'

let z = { text: "hello" } as const;

00 N o 0o A W N B

R MERARBESIMEEL, IRT  tsx  XHZI.

// Type '"hello"'

let x = <const>"hello";

// Type 'readonly [10, 20]'
let y = <const>[10, 20];

// Type '{ readonly text: "hello" }'

let z = <const>{ text: "hello" };

00 N O 0o A W N B

LI ERE B ] UERENATHEAR I B RE A RIFRAIEE,

1. /7 MERS|I AFERNZE,
2. 1/ HNRAFE—A const Wiz,
3. function getShapes() {
4, let result = [
5. { kind: "circle", radius: 100, },
6. { kind: "square", sideLength: 50, 7},
7. ] as const;
8.
9. return result;
10. }
11.
12. for (const shape of getShapes()) {
13. // TEERM
14. if (shape.kind === "circle") {
LS . console.log("Circle radius", shape.radius);
16. 3}

A A4{E A FAM - BookStack.CN #J%E
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17.
18.
19.
20).

else {

console.log("Square side length",

HER, LENAFAFERIER,

Vo
WMRREREAER TypeScript B9  enum
BZEM  enum HIER,
1. export const Colors = {
2. red: "RED",
SF blue: "BLUE",
4. green: "GREEN",
5. } as const;
6.
7. // B FEFER 'export default'
8.
9. export default {
10. red: "RED",
11 blue: "BLUE",
12 green: "GREEN",
13. 7} as const;
=z
IE:%\EIDT
EEIENE,
1. // 3% 'const' WIER
2. let a = (Math.random() < 0.5 ? 0 :
S
4. // B!
5. let b = Math.random() < 0.5 ?
6. ©® as const :
7. 1 as const;
F—HB/ICENSER  const
1. let arr = [1, 2, 3, 4];
3. let foo = {

45,

shape.sidelLength);

Br=781F TypeScript

const WISREEEENATEEMNFER=RAR L,

A A4{E A FAK - BookStack.CN %

BEATE string, number, boolean, array,

1) as const;

ETFTXASERBERANER DL

RARBRMZERRIA

object literal,

\El‘JO

XEZELAATFAEL JavaScript XIEH{E
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4, name: "foo",

5. contents: arr,

6. 1} as const;

7.

8. foo.name = "bar"; // &R |
9. foo.contents = []; // &R
10.

11. foo.contents.push(5); // ... B!

EZi¥E, (RAILAEEENA pull request,

XT.I- globalThis E"J j&ﬂ*ﬁﬁ

TypeScript 3.4 ZIATX ECMAScript $i globalThis 2BTEMXBKEMNTIE, ©IEE
MELBERE, S5LARBAAERE, globalThis EHT—MisklLBERENFESE, o
UERREIMERER,

// FE—NERHE:
var abc = 100;

// FEE_EEM "abc”

1
2
3
4,
5
6. globalThis.abc = 200;

2, FEH  let #  const FEHRNEBTEASERTE  globalThis Lk,

let answer = 42;

1
2.
3. // 3R ! 'typeof globalThis' &f 'answer' B,
4. globalThis.answer = 333333;

EINEEMREIE, ERFIERALN ECMAScript B, TypeScript A&iik5|AE
globalThis k£, [At, RIEBHWEGREREBTNGESE (BEELZE  globalthis ), BMIER]
ZEMFH polyfill,

BEZIFEMER, BHSEZIEER pull request,

Z

o [RX

W
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C AR EXS KB RY1T o

£ TypeScript ZBIHIRAR, HrlEAXERSENEEITEBHERNSHIIREF 8% IEA,

1. type Fruit = "apple" | "orange";
2. type Color = "red" | "orange";
3.
4. type FruitEater = (fruit: Fruit) => number; // eats and ranks the fruit
type ColorConsumer = (color: Color) => string; // consumes and describes the
5. colors
6.
7. declare let f: FruitEater | ColorConsumer;
8.
9. // Cannot invoke an expression whose type lacks a call signature.

// Type 'FruitEater | ColorConsumer' has no compatible call
10. signatures.ts(2349)

11. f("orange");

JAm, LHIF, Fruiteater #1 colorConsumer NMiZESEJUAER "orange" , FHiR
B number 8% string o

£ TypeScript 3.3 B, IMHIEREET.

1. type Fruit = "apple" | "orange";
2. type Color = "red" | "orange";
3.
4. type FruitEater = (fruit: Fruit) => number; // eats and ranks the fruit
type ColorConsumer = (color: Color) => string; // consumes and describes the
5. colors
6.
7. declare let f: FruitEater | ColorConsumer;
8.
9. f("orange"); // It works! Returns a 'number | string'.
10.

f("apple"); // error - Argument of type '"apple"' is not assignable to
11. parameter of type '"orange"'.
12.
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f("red"); // error - Argument of type '"red"' is not assignable to parameter of
13. type '"orange"'.

TypeScript 3.3, XEZRZMSHWELSTE LM T —MIER,

FELEEIH,  fruit F color EEFE—EFAIFNSEER Fruit & color o Fruit &

Color # ("apple" | "orange") & ("red" | "orange") R*—#1fH), HMHTF ("apple" &
"red") | ("apple" & "orange") | ("orange" & "red") | ("orange" & "orange") , FABLEART]
BERXXMISHNLIRL never A, QART "orange" & "orange" , FiE "orange" ,

e

XTI R A0 BRI 434

« RERETRZSBE I REARSIEH,

o RERETRSHE-MREFZEZR,

XEKRE, 1§ map XMIRME number[] | string[] BIAE, EE2AEEER, AR map 2ZER
H»—FHME, & foreach FARILAIAAE, AAEARZEEE, (B noImplicitAny HRI{RJEERLE(D]
&,

1. interface Dog {
2 kind: "dog";
3 dogProp: any;
4. }

5. interface Cat {
6 kind: "cat";
7

8

9

catProp: any;

}

10. const catOrDogArray: Dog[] | Cat[] = [];

11.

12. catOrDogArray.forEach(animal => {

13. 9 0 oo error!

14. // Parameter 'animal' implicitly has an 'any' type.
15. 1});

ARINEURIEEUS B ] LAREIR,

1. interface Dog {
2. kind: "dog";
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dogProp: any;
¥
interface Cat {
kind: "cat";
catProp: any;

}

© 00 N O O b W

10. const catOrDogArray: Dog[] | Cat[] = [];
11. catOrDogArray.forEach((animal: Dog | Cat) => {

12. if (animal.kind === "dog") {

13. animal.dogProp;

14. /] ...

15. } else if (animal.kind === "cat") {
16. animal.catProp;

17. /7] ...

18. 3}

19. 1),

EEESLERESEMIENNANSH o -t

TypeScript 3.0 SIAT—NHIFERIREMHITHE, MM "E8T11RE". BHRILAFEBIEX
BTERSBNE NIREMEHREBNMBEEM, EREAZIFTESITE, TypeScript BB
A --build WANEFRIFBD TEMNR. TUIEEHMTERNEBEEN—FRIL,

TypeScript 2.7 ®5|AT --watch MERN, ESERTHIVNEE "builder”API, BRWEZX
RN EFCEM LM BT I G E BRI ] e MR R BRI, TUEENIHMIERN
MR,

£ 3.3 Z#l, €A --build --watch MEESTEAZEIEMERBEXHFRUNSG, &
build --watch RIF, —PNILREEN—RRENZSHBNTREEMWE, MIEFNEERLEEIEZE
FMEI 4,

£ TypeScript 3.3 B, --build #RIRY --watch PFRCHSEREEXAHFEN, REIE
build --watch RIVFHMEIFER, BANWMNRERER, ZININESEL 50%F] 75%H9M AT
8], HEEFRER --build --watch , BEBFEXXpull request®E, BIBEARSHES
TEAFPSBRIREMER,
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TypeScript 3.2

strictBindCallApply

TypeScript 3.2§|)\T—A¥EE"J --strictBindcallApply #RiFIE (2 --strict EINHKEZ
—) . EERTIERNE, BEWREN bind , call M apply FAEENAEERFHITMH

HIEEUEE

1. function foo(a: number, b: string): string {

2 return a + b;

3. }

4

5. let a = foo.apply(undefined, [10]); // error: too few argumnts
let b = foo.apply(undefined, [10, 20]); // error: 2nd argument is a
number

let ¢ = foo.apply(undefined, [10, "hello", 30]); // error: too many arguments
let d = foo.apply(undefined, [10, "hello"]); // okay! returns a string

ERNSEIZEISIA T RAIEERTMA, B0 lib.d.ts B

# callableFunction #1 NewableFunction , XLEERIEE T FITE R EFNEER L]

£ bind . call T apply RUZELFFIERER, XLERRBER TZERRSEKBIKXMNR TSI
=, EFzEB@RAER, £ --strictBindcallApply X F, XLEFBAYEATE Function ZEHEYFEHA
HIALE,

=
HTECRNAETEREZAIRIMNEIR, FIXR --strict BN TFHI— MRS,

LEsh, IANFIEEERR S — 1 ES, BTHEXLRE], bind . call M apply TiEAEHENZ
BRHHEHNRBATTEMER, SEZAERPLERAILES AR, XESRIRERNEHTR
KB ( ), AEEEREHNRB LERARXLENEN, RERE—IMEHIWER,

WRFEEMZERARIAI

TypeScript 3.2H%R, WRFH=AFZERARAN, EFERNER, 1 object.assign BR
L ISXFHEEEM, Fln:

/|

1. function taggedObject<T, U extends string>(obj: T, tag: U) {
return { ...obj, tag }; // T & { tag: U }
¥
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4,
let x = taggedObject({ x: 10, y: 20 }, "point"); // { x: number, y: number } &
5. { tag: "point" }

BHREMIFZERARAANSEREE NS HEZERARAINN—M, F40:

1. function fool<T>(t: T, obji1: { a: string }, obj2: { b: string }) {

return { ...obj1, x: 1, ...t, ...obj2, y: 2 };, // { a: string, x: number }
2. & T & { b: string, y: number }
g, 3

FZERARANSZANTHERE: RRARERMWEEZRRBIR, NEIEDENEEWERE,
WERBEENRBEEREREMHNSEER. EERNERRE, KNERFERAASRMMWEE
B, REBFBENEN, SHERBMENZEER, RIt, SRAERAZEYVRANEREENTERSER
EHILER:

function spread<T, U>(t: T, u: U) {
return { ...t, ...u }; // T&U

declare let x: { a: string, b: number };

declare let y: { b: string, c: boolean };

1
2
3
4,
5
6
7
8

let s1

let s2 = spread(x, y); // { a: string, b: number } & { b: string, c: boolean
9. }

10. 1let bl = s1.b; // string

11. 1let b2 = s2.b; // number & string

{ ...x, ...y }; // { a: string, b: string, c: boolean }

TypeScript 3.2HEATFNZETESTEMRRIAE, EBELER lib.d.ts BFENX
B9 pPick 1 Exclude BNFHEE, HESERZIERMBEMNBEMNEEHEZ LI,

function excludeTag<T extends { tag: string }>(obj: T) {
let { tag, ...rest } = obj;

return rest; // Pick<T, Exclude<keyof T, "tag">>

const taggedPoint = { x: 10, y: 20, tag: "point" };

const point = excludeTag(taggedPoint); // { x: number, y: number }
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BigInt

BigIntEBECMAScriptiI—ITNIRR, EEER LAFRIEEETEXRNRIEL, TypeScript 3.2
BILAABigInit#HITEENE, HZIHEBIRA esnext BHIEBigInitFHEE,

FZ$EBigInt, TypeScripti|I AT —NHMIRKER bigint (2N0E), BJBLUEITIA
F Bigint() RWEHPEBIgINtFHE (EERHYNFFEERERMM n ) KIKBEL bigint .

1. let foo: bigint = BigInt(100); // the BigInt function
2. let bar: bigint = 100n; // a BigInt literal
SF
4. // *Slaps roof of fibonacci function*
5. // This bad boy returns ints that can get *so* big!
6. function fibonacci(n: bigint) {
7. let result = 1n;
8. for (let last = 0On, 1 =0n; i < n; i++) {
9. const current = result;

10. result += last;

11. last = current;

12 3

13 return result;

14. }

15.

16. fibonacci(100600n)

RERTEERIAA number F bigint BEEIRER, BENIRTENERA,

declare let foo: number;

declare let bar: bigint;

foo = bar; // error: Type 'bigint' is not assignable to type 'number'.

a b~ W N B

bar = foo; // error: Type 'number' is not assignable to type 'bigint'.

ECMAScript BME, HEARCERFERESEAR number F bigint B—MHHR, NZERXHIEE
A BigInt ,

1. console.log(3.141592 * 10000n); // error
2. console.log(3145 * 10n); // error
3. console.log(BigInt(3145) * 10n); // okay!
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ME—REITENE, W bigint {EA typeof BREFRIREI—NFIFERAE:  "bigint"
ItE, TypeScriptBEBSIERAtEER typeof HH{LEEH!,

1. function whatKindOfNumberIsIt(x: number | bigint) {

2 if (typeof x === "bigint") {

SF console.log("'x' is a bigint!");

4, 3

5 else {

6 console.log("'x' is a floating-point number");
7 }

8. }

Rificaleb Sander ASEIRLLINEERI(TH.

g

=

BigInt{XTEEMRA esnext BfAH, FIEARMRIAEN—RZ, ERBigIntsHIEARNEZE
&+, -, FEBETENTH, AEIER (I es2017 RUAT) RELINEREREES
HIMEMNNEB—MEIE, TypeScriptBREEBMILINE—LINE, FHHEHE, REFTE
IETRBIIT R,

ERZNERE, BAIARIZMREHEE TR, FH—ER, Node 11F1ERFThRAKIChromeBLE2H;
TN, ELRRICAEBIRR esnext B, fERABigInt,

—LERRBEE Bpoly fill1sEMBigIntMBITIINER, EFXLEERE, (RAJESBER

0 esnext.bigint %] 1ib ZmiFEINE,

Non-unit types as union discriminants

TypeScript 3.2ME TIERFIRIABIERIRSE], KRILKBATCEEES. WRBKSEENHEREM
BE7T_R& PRER (9, FE/FFEE, null 3 undefined ) BAEEIZE, BAERA]
CAR A F 5z

Elt, TypeScript 3.2iARTFHIFEY error BHAIEAHIZR, XEZFIZRAAIAR,

7 Error FIER—ANEREKER, B4, unwrap RFRERIEBVMEFITAERMTET,

1. type Result<T> =

2 | { error: Error; data: null }

3 | { error: null; data: T };

4.

5. function unwrap<T>(result: Result<T>) {
6 if (result.error) {
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// Here 'error' 1is non-null

throw result.error;

- }
10.
11. // Now 'data' is non-null
12. return result.data;
13. }

tsconfig.json TLX NOde J S ;Eéliﬁ

TypeScript 3.2I7ERJLAM node_modules EB##MT tsconfig.json ., Ul

B tsconfig.json NXHEH) "extends" RENZE, IATypeScriptais

M node_modules B, When using a bare path for the ‘'"extends" field in
tsconfig.json , TypeScript will dive into node_modules packages for us.

1. {

2. "extends": "@my-team/tsconfig-base",

8 "include": ["./**/*"]

4, "compilerOptions": {

SF // Override certain options on a project-by-project basis.
6. "strictBindCallApply": false,

7. 3

8. }

X8, TypeScript&Z node_modules BREB&EI @my-team/tsconfig-base B, FHWE—4

Bl, TypeScripti€&E package.json BRABEE "tsconfig" FE&, IR, TypeScripta=
WIABBENHEEXH, NEHREEAFE, TypeScriptEiXMIBERKIZEL tsconfig.json , X
ENodejs&# .js XHBKTypeScript&E