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* n/u\nn/t Angular 2 *EE"%I
— Visual Studio Code
— Nodejs npm
— qgulp £ webpack
- Foa TypeScript BtHEE T B
— tsc & typings
— Declaration File ( *.d.ts)

- [#E TypeScript 81 ES6 FESHFM
— Type Annotation / Casting
— Module / import / export
— (lass / Interface
— Arrow function
— Generics ((Z1)
— Decorator
— Spread operator ( ...)




/
2
/
D
-~

aoatt ANGULAR 2 fHEA LE



A EEEHR Visual Studio Code ?

« RENREIERERS (Free)

« FMIRWEHES ( Microsoft/vscode )

- HIFFEYS : Linux (.deb) (.rpm), OSX, Windows

- MBS EMNRERINI IR ( Extensions )

. FFEEARRRBEEH Web B Cloud ERARS

« S2Z L TypeScript B2 Electron ¥J &M A%



https://github.com/Microsoft/vscode
https://code.visualstudio.com/Docs/?dv=linux64_deb
https://code.visualstudio.com/Docs/?dv=linux64_rpm
https://code.visualstudio.com/Docs/?dv=osx
https://code.visualstudio.com/Docs/?dv=win
https://marketplace.visualstudio.com/VSCode
http://www.typescriptlang.org/
http://electron.atom.io/
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£ VSCode WEZ
- #mEEzs (Editor)
- ARESEE 3 AFES  FROCEERE
— X EEIE R E (Code Snippets)

- EHlaF < (Commands)
- BT EEHEBEFETANSRBE ZBEH ST
— FEZEHI LA B ZHE EN IR R R GE

. THEE / SEFBIT (Workspace)
— T1E&BIEATA VSCode BIEAE R A
— o] E B A TE&#ETT VSCode RIFERE ( .vscode)




i i ERAENE
Visual Studio Code [£FFH&EITE
FEE S .
File Edit View Goto Help 1&“5%*% ﬁiﬁ%ﬁ
EXPLORER app.component.ts % M
4 OPEN EDITORS 1 import { Component } from '@angular/core
app.component.ts src\app -
P —— 3 @Component({ |
- 4 moduleId: module.id,
c?n '9 5 selector: 'app-root',
dist 6 templateUrl: 'app.component.html®,
"
7 styleUrls: ['app.component.css']
node_modules 8 1)
public 9 export class AppComponent {
4 < 10 title = 'app works!';
11}
shared

app.component.css
app.component.html

app.component.ts

~== ~~==gnent.spec.ts

Hﬁ%gu 2nt.ts

©master @0 A0

In1,Col1 Spaces:2 UTF-8 LF TypeScript ® I
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18 (Sidebar) U L TE 1R

« 2B 5 BARMEARERS(Views)

— Explorer (SN ( Ctrl+Shift+E
— Search 18 =5 B HUA ( Ctrl+Shift+F
— Git Git lRAEIZEE  ( Ctrl+Shift+G
— Debug ERAZEINNEIE  ( Ctrl+Shift+D
— Extensions  BEREHEIE ( Ctrl+Shift+X

O]

] Ctrl+B YRR HIZEEREE IS

SN’ " N N NS
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5 2=rae (Explorer)

] @ main.ts - demo1 - Visual Studio Code
File Edit Wiew Goto Help

= nth Z2
EH - EE $ EXPLORER

4 OPEN EDITORS 1 UNSAVED

WORKING FILES dient.component hmi srcappcln

article.component.ts src\applarticle

oA B #fEfr _ deuts cppice

app.componentits src\app

/ F'—’| :
//'E = ® main.ts src
EE 1= index.html src
== \ J y 4 DEMO1 ™ ¢ a
R E 47 & S
article.component.html e

=l= e Z2 =5 article.com

ﬁﬁﬂw%m
== Q A j: — 4 client Reveal in Explorer

9:F. F I:ID ? IE/l\ 3 7-5 b shared Open in Command Pr::-r'ﬁ::

it

SEB H 4; ﬁ tb %j- client.com
\ Select for Compare
L y FAES client.com
Y =hoi EIJ_'I_ ¢ client.com Copy
%E / | H i< index.ts Copy Path
S — i+ header
=] K ((( .
%E * ll-:'t - search Rename

Delete

i+ shared
E % / H:HJ B? *EEI 1< apj:lr.m:-m ponent.css
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FRUIE 3R

— Click

3

o FHRBLE
— Ctrl+Click

- FRVIESRTE "G4REE

—
I=I
—1

ERT "AARiEas

VIR 4REE 2 R B YRR

— Ctrl
— Ctrl
— Ctrl
— Ctrl

+
+
+
+

0
1,Ctrl + 2

~N

W

(Explorer)

=" (Editor 1)

& ( Editor 2)
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1= B PV (Search)

- B= 1 FRNFMAREEAR

— & Reqgular Expression

— X1 Node Glob Pattern (e.g. **/*.js

] @ main.ts - demo1 - Visual Studio Code
File Edit Wiew Goto Help

files to exclude (enviror
enablePrg

files excluded through settings }

**f git, **/svn, **/.DS_Store, **/node... f
8 L e Sa v bootstrap(

)

10



Git lRZANIZEE (Git)

« TIEXRED Git B RIBE

— gitinit Initialize git repository
— git pull & git push Sync
— git pull Pull
— git pull --rebase Pull (Rebase)
— git push Push
— git add Stage
— git rm --cached Unstage
— git clean Clean
— git commit Commit Staged
— git commit -a Commit All

— git reset --soft HEAD " Undo Last Commit



fEHZETVIEEE (Debug)

» IRZEFABERNIRIEEE

— Node s, VSCode Extension Development, Go, .NET Core,
PowerShell, PowerShell x86, Chrome

« WIE (Configure)
- FIEH (Debug Console)
- BIFSEE (VARIABLES)
- BFET (WATCH)
o MEALMESS (CALL STACK)
(

o CHERNR

BREAKPOINTYS)



IEREEHEIE (Extensions)

« EREILFIBERZRKEREN - ot EFETENE
- I AT IO E Marketplace LHIFRBEBEREH

] @ main.ts - demo1 - Visual Studio Code
File Edit View Goto Help

EXTENSIONS

fE-E-E."::l" Extensions in Marketplace Show Installed Extensions

Path Intellisense Show Outdated Extensions

Visual Studio Code plugin that autocompletes filenames Show Extension Recommendations
Show Popular Extensions

ESLint % % J %

R S ‘environment.pro
Integrates ESLint into VS Code. ( P

enableProdMode( ) ;
}

Uninstall

TypeScript T}"Pesl:ript i ik ok
Optimize Imports, Generate Getters / Setters and Constructors

bootstrap(AppCompo
Uninstall
EditorConfig for VS Code A e e e ok
EditorConfig Support for Visual Studio Code
Uninstall
Angular 2 TypeScript Snippets ¥ d de d ok
Angular 2 TypeScnpt snippets
Uninstall




« BEZEM Intellisense

— B=WT TypeScript #ilmE (FERRICode)

- N JavaScript @B /AHZERR
— OJEJJ# jshint 8 eslint

A AE 1

— ZEEFER jshintrc &



ARBEHI| (Status Bar)

- 2 Git 75% (Git Checkout)

« EF Git BElnf@EFE (Git Sync)

- WBEFERBEZER (Errors and Warnings)
« JFEMUEER (Go to Line)

- RENREMRE (Select Encoding)

— Reopen with Encoding
— Save with Encoding

- EIFMITRISR (Select End of Line Sequence)
- EIEFEFEESEI (Select Language Mode)

- BERI[OIEE (Feedbacks)

Omasterr & ©3 A0 ©23 In13.Coll Spaces2 UTF-8 LF TypeScipt @




N

o RIRBARY Ctrl+P B§ Ctrl+E
— A ? ERSERE

LN

VSCode i<

— BB ITmS Ctrl+Shift+P
— B FRHEZER Ctrl+Shift+M

16



7T Node s

« Node.js® Fi2fallkzFimnbY JavaScript 512 !
« FEHEM
— &1 Chrome's JavaScript runtime (V8)
— FAZRZTSEE EENARERED
— RS HEEEIHY non-blocking /O &1
— BRI IE - 25188 163,793 {EZEA ol M=,
— BX¥a (Mac, Linux, Windows)
— oZEMRE JS ERNBHEERAnE1E A%

¢ E‘—jﬁjﬁ/ﬁ
— Node AF§ » —Z REEBNode. s ER1E



http://code.google.com/p/v8/
https://www.npmjs.com/
http://www.nodebeginner.org/index-zh-tw.html

7T NPM (Node Package Manager)

e npm =& 415

— https:.//www.npmjs.com/

« npm E—ELAFRBIR EERIE (npm public registry)
F2RRHEZ node js B
- F 2P EH (package) 5 240 (module) i3

- SENEHHEEBEHREEZER—HS - #NER npm package !

1Ly

« nom 2—E Nodejs WEHEERTH
- FREE - &K - B BIR - 817 npm EGRLE
- EEEMHEES ZERMERE



https://www.npmjs.com/

NPM R BB Z W=
- EHRIAER
— B3

:”'zfrﬂ@[ﬂﬁﬂﬁl package.json &3
- FRERENRDHE - IRAEEEE
« FREREHTEHIIMEEMENS (EHHEMKM)

- BERRPE—HERIEREEM SR K
« EXRAVHER (T Z21EERIK)

— BB npm LENEH
—~ REBCEHMNEGEEMES

« EXXRGMODIEREN
— 5% npm public registry A AFRNEH




ﬁ/uﬁﬂﬁ%ﬁﬁg% . NPM

SEEZIR Node.js B npm EHFRVAE

7t R Node.js FERRED

del "%USERPROFILEZ%\.npmrc"

rmdir /s/q "C:\Program Files\nodejs"
rmdir /s/q "%APPDATA%\npm"

rmdir /s/q "%APPDATA%\npm-cache"

BEAREEN  BRARNER

npm cache clean

HAREEN | BEHITIRIERER Visual Studio iR

— %% Visual Studio Community 2013

npm config set msvs_version 2013
setx GYP_MSVS VERSION 2013

RAIEERNEEEIR

HEBR node_modules E R}



KFEZE npm EH

HEEY
1. npm search package name (BEAZHESES
2. https://www.npmjs.com/ (EBRBEIEESRZ 7 1)

RithZ i (Z24= node js 1=24H)
— npm install <package name>
- ZRBERRSREHLZEESHIEZEMN node_modules Hift b
FIHLER (L% nodejs TH)
— npm install -g <package name>
- ZREERISR/EGZRER — npm BEE H
* WIN: %APPDATA%\npm\node modules

e 0SX: /usr/local/lib/node_modules
o B npm REEFHE: npm config get prefix

HE) %5 packagejson EHFEREPFERINMBEN

— git clone https://github.com/jquery/jquery.git

— c¢d jquery
— npm install


https://www.npmjs.com/
https://github.com/jquery/jquery.git

Z4% npm Eff - A& 82/f#@F1E

- ZREHTWREE packagejson EFERET

— npm install <package name> --save

— npm install <package name> --save-dev
. HiTEH |

— npm install lodash --save 2 nyersion’
— npm install concat --save-dev

- AR --save

- BHBTRES0ERES T
- B --save-dev )

- AEIREFHEEEENEGR

— AIRFESENARZEIEN - IRREZE --save-dev

"dependencies™: {

5 1'-':’.”:,:\_3_51“1'. Lt



7T Gulp

« WEAIIm LIEARE - & LIFEEMER LR

— BEBR T /E - AE# & (Work Smarter, Not Harder)
» TERFH
- A 5EH
- 185 Code over configuration
— BEMRIE
« XF node streams #HEIIR A BITIERE
- #BEmE
- B ESHINGRER - BRINE O] DIRTERA A TVEF
- 5585
REEE 5 nodejs Mo IFBES qulp W IFER



GU|p ﬁEﬁﬁI&JW

- BIVIFIESEESEE EEmE DT
- &/ME (Minification) ~ BR1E (Uglify)
5152 (Concatenation)

iTﬂﬂ ﬁﬂh‘ﬂ

1 Vendor prefixes

« BENEA JS/CSS 5|HEI HTML ZF
o EFEHRZ

« REYHTML &7

- BEopHIE ~ EoflE - EEMES

IR VB (Less, Sass, TypeScript, Babel, ...



57T webpack

- SEEAMKEN TE

— HIEHBIE htm, js, coffee, css, less, png, webfonts, ...
— BREFFBREAERKNRE LEHIKAES

\ |
Jade \ .coffee JS JS
ffi / 7
I~ , ,
— - .png s
/ .les
modules webpack static

with dependencies MODULE BUNDLER assets



/
2
/
D
-~

moask | YPESCRIPT EtHRE] T H



T2 TypeScript ?

— &l BE £ B S B B

S &5 8IBIRY JavaScript #8E

o] DU #meZ A JavaScript FZZ2 VA5

ol ATTE

EEER - EEFERSA

7 B
PR 4515



https://github.com/Microsoft/TypeScript

TypeScript B2 JavaScript BYEE &




(a5 BER SR R 7

« ORI T JavaScript 75 ?

oIN

Es OQ

- BFXBIE 2 - Node js ~ NativeScript - ...etc.
- I5¥e  BEEes  BIFEZA - 2 ol KEAEER

» TypeScript &#& 1% #waz R EATHY JavaScript

- #RmaE12RY JavaScript OJ# ES3, ES5, ES6 RZR

IR L molLAREEA |

29



JavaScript 2 VR O] 4

» JavaScript #EZE A AR E R InEREIIRE ?
- RX&EHE
» JavaScript B HARRIFEIN A5/ \FT
» JavaScript BRIV A UF4EE
- JavaScript BHARMZ REEE R TIF A EE
- AEIABHREY JavaScript 2R £ 122
- FBEEAR JavaScript FERIET - EREMNEEHS
- B3YF JavaScript WEEARS - FTLEMRE /D —& |

L B
allF
1

T
—_—
HF

— {RoJgEARNE
« TypeScript o Af#RISLEZERE |



JavaScript EEsEY Bl AY B TR ES

SRS

EH var B2

AT DR E M HEL R

HENER AR

SHULIBMNEENYE BIEIeRBEHESEA

AE D RHEEASERA R HTIEREE A

HARERANEES T
H%ﬁ St Bl

BLEENRRgE o S B EHITEER -
KEDS IS BI5: A\ SRR

=== [CHER -

31



o0
*~\J

ST EEEE R TypeScript IE

BiBEAR var ESEEGE)

\—ﬁzlz\’\’l"lg\ﬂ | o . Amn OoQ 4A.
A AR AR A HEC TypeScript RzZ=:18E

var data: number = 1;

interface MyObject {

wiETEREE &S RONESEY data: number;
}
ARE#EE BEHEEERIHEA var a = {name: 'Will’};

a.test = 1; // Error!

for(let i=0; i < 9; i++) {
console.log(i);

}

sz & BRI g JS AR5 (ES6)
O E S ES3 LI AR

off
[
i
il
i
=



(EJ3E

TypeScript B2

» fi£ JavaScript F¥8 - 4 JavaScript &

- JRK JavaScrlpt rdons - ETEERANMIER - ETEE BN
TypeScript &8/ + 100% & -

— OJENBRAR JavaScnpt PRICE - RmEARoldmaz L ES3 LI EARA
# JavaScript &)

- BATAXIE

- FEHE1IE/RERB AR TypeScript HEmEEe] - LA
BEREABREREIEEXBERE IANRIESHELEES -

— &R TypeScript BA—EZE S8R - ES TypeScript B RIB
BHESRES)  EHRBIRETIAFTEZREEHAEETEA -

° 1§FHJ

g - BaEEAE JavaScript BRREI

= 70 iERY JavaScript 587& ( ES5, ESZO15 )

— BB IEIUARAY ECMAScript #R1& - BEI2ED EIEDHE’FZ



Z 4% TypeScript 1HEE T B

. HEBY

= T/
— Bils LA2RIZ0Ma] £ Windows 2R BE bRz L2
- ZZE Node.s
— B#& N vAX IRAE (AZZE vo.x BLERT)
- AR nom ZERITE
— npm install -g typescript typings
— npm install -g yo gulp webpack rimraf eslint

« MEZEAN

— node -v (BEA 6.2.2 MU LERA)
— npm 1ls -g --depth=0 (BB RIEL &R npmizE4E)
— tsc -v (NBH 1.8.10 LI ERRA)
— typings -v (NBR 1.3.2 PIERREK)

— where tsc (ERIATIE AR IRE B %)


https://www.youtube.com/watch?v=v1lyWPARQXg
https://nodejs.org/

B R EREEER | TSC

mim B L Typescript M7 tsc KIZZER
5‘3 28 where tsc ¥ tsc IESREEL (W0 MNE)

:»Projectsz>tsc —vu
essage IS6H27: Uerzion 1.5.3

:»Projects>uhere tsc

:»Program Files <x86>“Microsoft SDEs“TupeScript™l.5“tsc.exe
:»Program Files <x86>“Microsoft SDEs>TypeScript~d.5%tsc.js
sUzersslzer~Applata~Roaming~npm~tsc
sUzersslzersAppData“~Roaming~npm~tsc.cmd

sProjectsxCislsersslsersApplata~Roaming~npmstsc.cmd —v
erzion 1.8_10

— HE(ZE PATH IRIEE VIR KB o] ##5R
e ZEZO]ZEE Rapid Environment Editor



http://www.rapidee.com/

FH tsc g A LB

« #¥Y81E tsconfig.json 5% E1E
— tsc --init

« BZ&D Visual Studio Code 17 index.ts 2=

— code .

.« #maZ TypeScript R

tsc (EERARE)
— tsc -w (3FERZE) (BEERERXER)
— tsc -t ES5 (1 FHESS:8 /A8 ; FTRRR AES3)
— tsc --pretty (FRENRIEERAZREECH D)
— tsc -p DIRECTORY (FEERNECEXBHETRE)

— tsc --sourceMap (E4% SourceMap 1EZ)


https://www.typescriptlang.org/docs/handbook/tsconfig-json.html

=

#2117 .vscode/settings.json i

{

VSCode &8t * js 4

*js.map

A V4

g E e

2] aa - Visual Studio Code
File | Edit View Goto Help

"files.exclude": {

"Rx/ L git": true,
"*x/.svn": true,
"xk/.DS_Store": true,
kxR s true,

"EX/* Js.map": true

X o PIRR EE R RV BN IR !

X 8EE .
VS Code EERBTRRE | Jeff's

Mew File
MNew Window

Open File...
Open Folder...

Open Recent L

Save
Save As..
Save Al

Preferences User Settings

Rewvert File
Close Editor Keyboard Shortcuts
Close Folder ]

User Snippets
Close Window

Color Theme
Exit

WebTech Note

37


https://jeffwu85182.github.io/2016/07/21/vscode-file-display/

wars Typings LB

« BT
— Typings & B9 JS EZL/ERHE (IMNEEEAE) i
tEAATEZIE (module definition file) ( *.d.ts)
HRE—(GBNCEEENMABATHAERESE -

- TERR
— &3 TypeScript IHATE NS ( BRI tsd TR )
— Z B IDE/Editor 2 #t TypeScript Z2S AR#% (IntelliSense)

- ANFERIE (public registry )
- —EHUEEENLFERE - IRBHR JS MEZ2R/R T E
5 TypeScript BAEER (*.d.ts ) PG ML -



https://github.com/typings/registry

£ typings an <3 T E

YYR1E typings.json R EE
( oI HAREZRHE B RIEZEIMEK typings EH )
— typings init
= typings E&E
— typings search [keyword]
— typings search --name [pkgname]
L% typings E&EE
— typings install [pkgsource]~[pkgname]@[ver]
e pkgsource FEERA npm KR - EfZREBZN £ [pkgsrc]~
 #i5 : typings install dt~jquery --global --save
--global BLEM typings sE1f& global ZEEE
--save LR typings EHEEME] typings.json & EE
sX 2l typings.json WEHRROIERA typings install BEZE


https://github.com/typings/typings
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£S6 BRI R B
- fFF var @IEEH

— BR function scope
- BE5EE Hoisting BIREIRE

. B let BEEE
— B block scope BRE— %ﬁl*ﬁ#%@i%ﬁ%ﬂ
— Hvar EEBHEE - AcBEH let B

- F let EEEBH BT BERBER (“%ﬂ% ME CH# JFH

/7

$8150 )

. @ : const DDH,%;,%%Z

- BEETE %Eﬂ (ZA%“EQ%E &18)
— BITMH let 4—: tétmséﬁﬂ ( block scope)


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

s nag |

« BREFITU N ENREIEERM ?

(function () {
function test() { return 2; }
var test = function() {
return 1;

¥

return test();

1O



B i ng 2

BERTUTERNEGERM ?

(function () {
return test();
var test = function() {
return 1;

}
function test() { return 2; }

1O



B iag 3

s BT FERNNEEERIMD ?
var a = 1;
(function () {
let a = 2;
var test = function() {

return ++a;

¥

return test();

1O



E /TN l%/v\ ;75.\,(

BERTUTERNEGERM ?

(function () {
let a = 1;
var test = function() {
console.log(a);
let a = 2;
console.log(a);

¥

return test();

PO



2 B Ag O

FHREMTIUTERXMEEEEDT ? (Shadowing)

(function () {
let matrix

[[1,2,3], [1,2,3], [1,2,3]];
let sum = ©;
for (let i = @; i < matrix.length; i++) {
var currentRow = matrix[i];
for (let i = @; i < currentRow.length; i++) {
sum += currentRow[i];

¥

console.log(sum);

IDIQK



B iag O

. BEERNFUTRINEEERT ?

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

¥

}
return getCity();

IDIQK



B nag /

e B NMERZETNE 7 RIdEEAT ?

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

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



JavaScript #2 TypeScript 2L Rl 48

B AR
B (ERF
FERRF
75 PR EL R
REHET
ZE (ERLR
L3R

SIkichll

FH var ESREE
o AT EEA

Number
String
Boolean
undefined

null

Array

var

var

var

var

var

var

var
let

d.
X.

~
iCd

: any;
: number

: string

: boolean;
: void;

: void;

number([];
[string, number];

enum Color {Red, Green, Blue};

let

c.

Color = Color.Green;



wars TypeScript BYRl 2 4t

- fMZLRl ( boolean)

let isDone: boolean = false;
let isDone = false; // BEERIHEE (Type Inference)

« EEALR ( number)

let decimal: number = 6; // 1o ¥l
let hex: number = Oxf00d; // 16 ¥l
let binary: number = 0b1010; // 2 #EH]
let octal: number = 00744; // 8

let decimal = 100; // BEIBLRIEE (Type Inference)

- BEAEIHEE (Type Inference)

- RERERUAFTEESH R (BESERICBINCEM)
50
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U\H% TyPGSCI’IpJE ;: J%U l\ﬁ

« FHAA (string)
let color: string = "blue";
color = 'red’;

let fullName: string = "Will";
let age: number = 37;
let sentence: string = "Hello, my name is ${ fullName }.

I'11 be ${ age + 1 } years old next month."



moadt TypeScript 24 Rl Z 47

- HEEPESIELE] (Array)
let list: number[] = [1, 2, 3];
let list: Array<number> = [1, 2, 3];

o« EEEESER] (Tuple)

// Declare a tuple type

let x: [string, number];

// Initialize it

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

x = ["hello", 10, true]; // OK

// Initialize it incorrectly

x = [10, "hello"]; // Error
x = [10]; // Error

52



moadt TypeScript 24 Rl Z 47

SIERAYEI (enum )

enum Color {Red, Green, Blue}; // 0, 1, 2
let c: Color = Color.Green; // 1
enum Color {Red = 1, Green, Blue}; // 1, 2, 3
let c: Color = Color.Green; /] 2

enum Color {Red = 1, Green = 2, Blue = 4}; // 1, 2, 4
let c: Color = Color.Green; // 2

enum Color {Red = 1, Green, Blue}; // 1, 2, 3
let colorName: string = Color[2]; // "Green"



moadt TypeScript 24 Rl Z 47

FRAEI (any)

let notSure: any =
notSure = "maybe a string instead";
notSure = false; // okay, definitely a boolean

let notSure: any =
notSure.ifItExists(); // okay, the compiler doesn't check
notSure.toFixed(); // okay, the compiler doesn't check

let prettySure: Object = 4;

prettySure.toFixed(); // Error: Property 'toFixed' doesn't
exist on type 'Object’.

let list: any[] = [1, true, "free"];
list[1] = 1e8; -



moadt TypeScript 24 Rl Z 47

BRI ( Object)
let prettySure: {} = 4;

prettySure.toFixed(); // Error:
exist on type 'Object’.

let obj: {name: string};
obj.name = "Will";

let obj: {name: string} = {name:

let obj: { print: () => number
{ print: function()
obj.print();

Property 'toFixed' doesn't

// OK

'Will'}; // OK

} =

: number { return 1; } };

// OK

55



moadt TypeScript 24 Rl Z 47

« void Bl

BE SRR function BIEE(E :

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

}
MRIGEEERTES void BRI - ZEEFAREERTE null 2 undefined

let unusable: void = undefined;



moad TypeScript BBl 247

AU RIEEIR (Type assertions) (¥ 4Y)

let someValue: any = "this is a string”;
let strLength: number = (<string>someValue).length;

let someValue: any = "this is a string";
let strLength: number = (someValue as string).length;

let a = document.getElementById('myLink'); // HTMLElement ZYFl
a.href = "http://blog.miniasp.com/"; // AR href Bl

let a = <HTMLAnchorElement>document.getElementById( 'myLink");
a.href = "http://blog.miniasp.com/"; // OK
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—_—

(Interface)

TypeScript 77

- ESYFELR

function printLabel(labelledObj: { label: string }) {
console.log(labelledObj.label);

¥

/] BREBHERIMEABHET - Z2H size BUILAZHEE
let myObj = {size: 10, label: "Size 10 Object"};
printLabel(myObj);

/] EEEEBABERVHER  ZLEH size B I A
printLabel({size: 10, label: "Size 10 Object"});

58



—_—

TypeScript 7TE (Interface)

- ES7TTEEA

interface ILabel {
label: string;
size: number;

function printLabel(labelledObj: ILabel) {
console.log(labelledObj.label);

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



—_—

(Interface)

TypeScript 77

- EHOZEEM (Optional Properties)

interface ILabel {
label: string;
size?: number; /] BB ? FIRREBYEAIENERM

function printLabel(labelledObj: ILabel) {
console.log(labelledObj.label);

let myObj = { label: "Size 10 Object" };

printLabel(myObj);
60



:

TypeScript 77

(Interface)

- HIRBEBHERE

interface ILabel {

label: string; /] HEZEEMY - BWEBA
[propName: string]: any; // o EEEME
}

function printLabel(labelledObj: ILabel) {

console.log(labelledObj.label);
}

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

o1



—_—

TypeScript 7TE (Interface)

- EFHRYMBFEFRNEEAT ERNTREBEEE
- RE B EREBAYHFEFMREBMIEESZ Bugs

interface ILabel {
label: string;

¥

function printLabel(labelledObj: ILabel) {
console.log(labelledObj.label);

¥

let myObj = { label: "Size 10 Object", size: 10 };
printLabel(myObj); // ZREHEIER TS fFmas AEMWIA!



TypeScript 287l (Class)

* ;isﬁinn/ggmm4%§

class Greeter {
greeting: string; /] TG LFHEBEM
private title: string; /] EERILBEM
constructor(message: string, title: string) {
this.greeting = message;
this.title = title;

}
greet() {

return "Hello, " + this.greeting;
}

¥

let greeter = new Greeter("world");
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TypeScript #8751 (Class)

- EEAEBENESRA

class Animal {

/] BEEEEBIXTER private ESFAEREM name
// ( EILEY public I protected EE )
constructor(private name: string) { }

move(distanceInMeters: number) {
console.log(

"${this.name} moved ${distanceInMeters}m. );

o4



TypeScript #8751 (Class)

 poy |
=

ES
R

A
AUy
AT

\
4

— |

—
—

I

4

class Grid {

static origin

{x: 0, y: 0};
calculateDistanceFromOrigin(

point: {Xx: number; y:
let xDist

number;}) {
let yDist

(point.x - Grid.origin.x);

(point.y - Grid.origin.y);
}

return Math.sqrt(xDist + yDist) / this.scale;
constructor (public scale

: number) { }



TypeScript #8751 (Class)

- HRIEBMH get B2 set FHYF (Accessors)

let passcode = "secret passcode";
class Employee {
private fullName: string;
get fullName(): string { return this. fullName; }
set fullName(newName: string) {
if (passcode && passcode == "secret passcode") {
this. fullName = newName;

}
else {

console.log("Error: Unauthorized update!");
}

}

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



TypeScript #2851 (Class)

- ESHZRIEH!

abstract class Animal { // HSZERIWA7E 4 4K
abstract makeSound(): void; // HZHEANEWETE
move(): void {
console.log("roaming the earth...");
}

}
class Doggy extends Animal {

makeSound() {

¥

6/



2 (Generics)

« BARIRT CRBZERVIEN)

function identity(arg: number): number {
return arg,

}
- ERERBIRI CRAZENIER)

function identity(arg: any): any {
return arg,

68


http://www.typescriptlang.org/docs/handbook/generics.html

284 (Generics)

. TR

function identity<T>(arg: T): T

return arg,

¥

o« PIZ T (ARfEtEEfE T 5

{

iyl

// identity WEIEEBEZ 'string' ZUA|
let output = identity<string>("myString");

« IFIUZERIK T (RRF TypeScript BE)EY BlIE)
let output = identity("myString");

69


http://www.typescriptlang.org/docs/handbook/generics.html

E\ i Unm/L

o ZBIRT( (BAPES)
function loggingldentity<T>(arg: Array<T>): Array<T> {
console.log(arg.length); // [E3IAHE .length B
return arg,

}
« ZHTE
interface GenericldentityFn<T> {
(arg: T): T
}
« 2R
class GenericNumber<T> {

zeroValue: T;
add: (x: T, y: T) => T;
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moask £S 2015 / TypeScript R 4H{E15 10

FEERE =@ "=, (module)
SEEANEI DL "HED L (export) ARG

A
N,

L
rA==gE N

N

export class Product {
pageTitle = "Hello World";

}

EA

import { Product } from './product'; // target: ES6
import { Product as prod } from './product';

import * as product from './product’;

import express = require('express'); // target: ES5
import './product'; // side effects only (ref)

/1


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

AL EM2s (Decorators)

- C# #aRl (Class) B B (Attribute) 2&#5 i INE R,

- TypeScript #Rll (Class) th & #&Efz8 (Decorator)
— {BEE R #LEfEE (Decorator) BIREINGE (ES7 Draft)

. BZEMgS (Decorator) o UERTE :
— #8Rl ( class declaration )
— B4 (property )
— 7375 ( method )
— FEFRIZE ( parameter )
— get 3% set FH{+F (accessor)



http://www.typescriptlang.org/docs/handbook/decorators.html
http://www.typescriptlang.org/docs/handbook/decorators.html#class-decorators
http://www.typescriptlang.org/docs/handbook/decorators.html#property-decorators
http://www.typescriptlang.org/docs/handbook/decorators.html#method-decorators
http://www.typescriptlang.org/docs/handbook/decorators.html#parameter-decorators
http://www.typescriptlang.org/docs/handbook/decorators.html#accessor-decorators

= Efigg (Decorators) RIFETUHE IMNER

» KizDl @ FH5E
— @sealed

- KEfigs —E = function BTN TRHEA AU

« AHDIRAEE
- E—EBEZE LLJIERZE
@f() @g() x: string

< EMes

r\|_:|.|:

@f ()
@g()

X: string


http://www.typescriptlang.org/docs/handbook/decorators.html

B TypeScript #E8fizs = 52 I)BE

» WRIRALT

tsc --target ES5 --experimentalDecorators

» tsconfig.json BREA
{

"compilerOptions": {
"target": "ES5",
"experimentalDecorators”: true

74



ff\_ﬁ'\_%/u (Sym bOlS)

« ECMAScript 2015 #RVERIE R (Primitive Type)
- OERYENEEEHE

let sym = Symbol();

let obj = { [sym]: "value" };

console.log(obj[sym]); // "value"
- OERERIINEERZE

const getClassNameSymbol = Symbol();

class C {

[getClassNameSymbol] ()
return "C";

}

¥
let ¢ = new C();

let className = c[getClassNameSymbol](); // "C"


http://www.typescriptlang.org/docs/handbook/symbols.html

AERTIR A (Well-known Symbols)

« Symbol.hasInstance
— 7% - % instanceof BE I - BB RI—ENHEEE2EET
« Symbol.isConcatSpreadable
- MME - HE—RYENES I TTREEE 0 RERA (AJ&HIT concat 7374)
«  Symbol.iterator
— F3)5 0 # for-of BN - EEMHRITERRIER SR -
« Symbol.match
— 730 - # String.prototype.match Y - A IERIFRELAREEEH F S -
« Symbol.replace
— J30% - # String.prototype.replace MDY - &8 B 1ERIFRZET ARV FE -

« Symbol.search
— 730 » #% String.prototype.search /E0Y - E A IERIFRENAREZFE -
« Symbol.split
— 3% - #% String.prototype.split AU - FAIERIRZER AR D EIFS -



https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Symbol/isConcatSpreadable
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Symbol/iterator
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Symbol/match
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Symbol/replace
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Symbol/search
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Symbol/split

AERTIR A (Well-known Symbols)

Symbol.species

- KR - B—EZBEXRT - FAREULTTEDH -
Symbol toPrimitive

- J3& - BYHFER ToPrimitive HIUE - SiEMHEBRSHEEENRRE -

Symbol.toStringTag

— 73k - IR T A Object.prototype.toString MENURG - SEUSZMHBSEHIR
BRIE (FB) -

Symbol.unscopables

[l

- U - 2R with BERFER - EEZYHFREBMEES AT ER -


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Symbol/species
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Symbol/toPrimitive
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Symbol/unscopables

BE51E

let syml
let sym2

let sym2
let sym3
Sym2 ===

let sym
let obj

% l %-]-1/\—{'_\—%”)5/\])\ II\:

Symbol();
Symbol("key"); // optional string key

Symbol("key");
Symbol("key");

sym3; // false, symbols are unique

{

Symbol();

[sym]: "value"

}s

console.log(obj[sym]); // "value"

/8



£ C28 (Iterators)

o 1Oz8 "EREEL ?
- EEHQH:H@?U_JZ%@EPEWEE £}
- TEYHREEE symbol.iterator BUMESHERSEBNYHE

— Y4 BY Symbol.iterator BB —{E Generator BRI
 obj[Symbol.iterator] = function* () { yield 1; }
— ¥R Symbol.iterator B (ERER) RV AT

— AR RAER

e Array, Map, Set, String, Int32Array, Uint32Array
o HITIENRE E’inii
1%% for. nﬂé/

let someArray = [1, "string", false];
for (let entry of someArray) {
console.log(entry); // 1, "string", false

} 79



http://www.typescriptlang.org/docs/handbook/iterators-and-generators.html
http://es6.ruanyifeng.com/#docs/generator

CEER for. .in B3 for. .of ERE

let 1list = [4, 5, 6];

for (let 1 in list) {
console.log(i); // "e", "1", "2"

¥

for (let i of list) {
console.log(i); // "4", "5", "6"

¥

80



Y pram |

RFEESEF (Spread operator) ( ...)

- B R JavaScript FI1EIR
— E' |:| ﬂﬁll_l_t

e function myFunction(x, y, z) { }

- BEE5— @S

e var args = [0, 1, 2];

sany args E={ETt&EA myFunction B x, vy, z 28] ?

- BOA 1 188 S A
— myFunction.apply(null, args);

- B85 2 [FRERESEF (Spread operator)

— myFunction(...args);



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

RFHESEF (Spread operator) ( ..

® =B JavaScript FHEIBIR
- E5m1E =S

e var arrl = [0, 1, 2];
e var arr2 = [3, 4, 5];

— &5 B i A B E M {E s = & A — (&
- A1 B8 )S B R (AREEBIMN TS IE)
— Array.prototype.push.apply(arrl, arr2);

- B85 2 [EFREREZEF (Spread operator)

— arrl.push(...arr2);



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

1SS

ZrFHES A

o BEEMRRKIIZEEA
— function myFunction(v, w, x, vy, z) { }
— var args = [0, 1];
— myFunction(-1, ...args, 2, ...[3]); // "ERIEH"

« EARIMESIFRINA

— var parts = ['shoulders', 'knees'];
— var lyrics = ['head’, ...parts, 'and’, 'toes'];

// ["head", "shoulders", "knees", "and", "toes"]

83



Y e
=S5 ?

Hm
(H

RAEREIgEERER

—,

- EKIRRI
- RBHEMF ENRE (lterators ) B9 - TEEEREFRES T |

o« fFHarEHl
var obj = {"keyl":"valuel"};
function myFunction(x) {
console.log(x); // undefined

¥

myFunction(...obj);

var args = [...0obj];
console.log(args, args.length) //[] ©


http://www.typescriptlang.org/docs/handbook/iterators-and-generators.html

A

HERZ 8l (Rest parameters) ( ...)

- HERSE (Rest parameters) & ES6 FAYER 45 M
- BARINNEERSE
function f(a, b){

var args = Array.prototype.slice.call(arguments, f.length);
return args,

}
f(1,2,3,4,5,6); // [3, 4, 5, 6]

« BARTNRIHEERZE - £ Rest parameters 385 (...)
function f(a, b, ...args){
return args;

}
f(1,2,3,4,5,6); // [3, 4, 5, 6]

85


https://developer.mozilla.org/zh-TW/docs/Web/JavaScript/Reference/Functions/rest_parameters

HIAS 4T

ﬁ”%U’I‘E%'T& (Type Compatibility)
- EREARIE S (Advanced Types)

— #2585 (Union Types)
function padLeft(value: string, padding: string | number) {

- AP BZEMB (Namespaces)
— DJAEZEEEFFEHE—(EanRaZzEE
- ImRAZE[EEH (Namespaces and Modules)
. ’f BEZHT (Module Resolution)
- BEEESH (Declaration Merging)
. Tf?*ﬁﬁ': & (Writinq Declaration Files)
- —fEARI#RIEZ (Triple-Slash Directives)

86


http://www.typescriptlang.org/docs/handbook/type-compatibility.html
http://www.typescriptlang.org/docs/handbook/advanced-types.html
http://www.typescriptlang.org/docs/handbook/namespaces.html
http://www.typescriptlang.org/docs/handbook/namespaces-and-modules.html
http://www.typescriptlang.org/docs/handbook/module-resolution.html
http://www.typescriptlang.org/docs/handbook/declaration-merging.html
http://www.typescriptlang.org/docs/handbook/writing-declaration-files.html
http://www.typescriptlang.org/docs/handbook/triple-slash-directives.html

THEAE 45

TypeScript Handbook (F 32 hR)

TypeScript - JavaScript that scales.
— tsconfig.json
— Compiler Options
— Playground
typings
— Typings Reqistry
— Typings Commands
— Typings Examples
— Typings FAQ
— How Typings Makes External Modules First Class
— From TSD to Typings ( LLETA tsd WA EEIERXELHA typings)
INREVREEHER 251 TypeScript BE KNS

ECMAScript 6 AF5
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https://github.com/doggy8088/TypeScript
http://www.typescriptlang.org/
http://www.typescriptlang.org/docs/handbook/tsconfig-json.html
http://www.typescriptlang.org/docs/handbook/compiler-options.html
http://www.typescriptlang.org/play/index.html
https://github.com/typings/typings
https://github.com/typings/registry
https://github.com/typings/typings/blob/master/docs/commands.md
https://github.com/typings/typings/blob/master/docs/examples.md
https://github.com/typings/typings/blob/master/docs/faq.md
https://github.com/typings/typings/blob/master/docs/external-modules.md
https://github.com/typings/typings/blob/master/docs/tsd.md
https://medium.com/@c9s/%E5%B0%8F%E7%B7%A8%E5%B9%AB%E4%BD%A0%E8%B8%A9%E5%9C%B0%E9%9B%B7%E7%B3%BB%E5%88%97-typescript-%E9%81%A9%E5%90%88%E6%88%91%E5%97%8E-e15b5a0607d7#.ol3gyeij6
http://es6.ruanyifeng.com/

« The Will Will Web
wmEE Wil ERBEEARNEE LNEERTN =
— http://blog.miniasp.com/
o Wil BEHRMRRPN (BEMHAEE) oo
— http://www.facebook.com/will.fans
- Will (REFRIER
— http://www.plurk.com/willh/invite
« Will tREFRVFESS
— https://twitter.com/Will Huang
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