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5E—E TypeScript REANT]
—. TypeScript 21t4

TypeScript 2—FM MR XN B RMNFRENRBIZIES. B2 JavaScript — 8%, MAAR EE[X
MESANT AENESRENE T RXNE RN YRR
TypeScript IR{EHIEIFIAET LRI JavaScript $51E, BI3EARLESRE 2015 EAY ECMAScript FFAR M

REDIIFE, LEWNSSINEER Decorators, IAFEBNEI@ITHIAN. TERIER T TypeScript 5
ES5. ES2015 #1 ES2016 Z[BJAYK A :

TypeScript

ES2016
ES2015

ES5

1.1 TypeScript 5 JavaScript FIX 3!

TypeScript JavaScript
it MREATRAARTENRBER _
JavaScript K8 %?T;/kjtib BRRBEZR EMAES. AT RS
BJ DATE S 12 HR (8] &R LA AU IE 55 1% ER—TEEREES, R
SRR, IFRRSHIENSEE

s

RARWIRIER JavaScript 15, 1E3

BRI
0L AE
2 SR CIUDN=E:Ze (kb
XIFRR . ZEMED ARFFER, ZREEO
=k ftL\ = AL/ Z2Vhg B 14
RIS, TR EREA AENH XX X&j;gﬁﬁéﬁﬂﬁmkﬂuﬂ’li‘i
S
1.2 3XBY TypeScript
LR

THY TypeScript 47128 A1 AEFA npm BEEERRTE,
1.%% TypeScript

$ npm install -g typescript


https://www.typescriptlang.org/
https://www.npmjs.com/

2.3831F TypeScript

$ tsc -v
# Version 4.0.2

3.4%1% TypeScript {4

$ tsc helloworld.ts
# helloworld.ts => helloworld.js

=R, NN TypeScript BMAERIR, LA UARRE typescript, MEBEEER%E LN
TypeScript Playground 3RZ S FA0EESET S IE. BIECE TS Config A Target, FIAIREARRERG
EBiR, MMEEFERARNBERE.

TEREIFMRERNYRIFEB iR ES5:

Playground TS Config + Examples +  What's New ~
v4.02~ Run Export~ Share - JS .D.TS Errors Logs
i; class Person @ I .
2 name: string = "semlinker" jies cteicts
3§ I var Person = /*x @class */ (function () {
function Person() {
this.name = "semlinker";
}
return Person;
1O,

(BlR3E5E: https://www.typescriptlang.org/play)

1.3 B1EY TypeScript T{ERTE

,,z

wiE
a.ts T a.js
b.ts b.js
c.ts Clis

AMRERIA, FELEEPREE 3P ts X ats. b.ts 7l c.ts, XLEXHFHE TypeScript fRiFss, RIBRE
BIYRIFIRIRIZA 3 1 js X4, B ajs. b.js # cjs, WFAZEIER TypeScript Fr & Web I5E,
BRI RIFERD js XEHTITELE, REEHTHE.


https://www.typescriptlang.org/play/
https://www.typescriptlang.org/play

1.4 TypeScript #1538

FE—T hello.ts X, HAWAUTASA:

function greet(person: string) {

return 'Hello, + person;

console.log(greet("TypeScript"));
SAIEHAT tsc hello.ts MR, ZESEBR—TRIFFHIXH hello. s

"use strict";

function greet(person) {

return 'Hello, + person;

}

console.log(greet("TypeScript"));
Rﬂ%@b{tﬁﬁ% E@Eﬁﬂjé%% A& person ZHNEBEEERFEMHIZEIRT . TypeScript AR
HTESKHE, IRAMEER, FENNSRE. MECTH, FELENRN])S SEE

PIEMERATE
A9 JavaScript 3‘(#—#, #T\%‘ HTERENE,
—. TypeScript Efifik5

2.1 Boolean £H!

let isDone: boolean = false;
// ES5: var isDone = false;
2.2 Number 8!
let count: number = 10;
// ES5: var count = 10;
2.3 String 3£H!
let name: string = "semliker";
= 'semlinker';

// ES5: var name

2.4 Symbol 28!



const sym = Symbol();
let obj = {
[sym]: "semlinker",

}i

console.log(obj[sym]); // semlinker

2.5 Array 3R
let list: number[] = [1, 2, 3];
// ES5: var list = [1,2,3];
let list: Array<number> = [1, 2, 3]; // Array<number>;ZEIEX
// ES5: var list = [1,2,3];

2.6 Enum 28!

ERNEHNATNEX —EFRFNEE, (ERNER N R AT ESLIZ AR XAAE.
TypeScript ¥ 8 FRIN B T FRF BRI E,

1.8

enum Direction {
NORTH,
SOUTH,
EAST,
WEST,

let dir: Direction = Direction.NORTH;
FRIANERT, NORTH MI#IIAEN 0, HRMBRSM 1 FFIAB&NE. #81E, Direction.SOUTH
#{ES 1, Direction.EAST B9{E 2, Direction.WEST BJ{ERN 3.
DA ERR R REIERmIER, XNAY ESS AR T :

"use strict";

var Direction;

(function (Direction) {

Direction[ (Direction["NORTH"] = 0)] = "NORTH";
Direction[ (Direction["SOUTH"] = 1)] = "SOUTH";
Direction[ (Direction["EAST"] = 2)] = "EAST";
Direction[ (Direction[ "WEST"] = 3)] = "WEST";

}) (Direction || (Direction = {}));

var dir = Direction.NORTH;



HABATE A IR E NORTH FIFIAME, tban:

enum Direction {
NORTH = 3,
SOUTH,
EAST,
WEST,

2. FRF RN E

£ TypeScript 2.4 hAS, AWFHNVERFHFENE, E—TFNEREE, 8TRABLIRFNEF
HE, HBII—TFHBRERARITIIANL.

enum Direction {

NORTH = "NORTH",
SOUTH = "SOUTH",
EAST = "EAST",
WEST = "WEST",

A ARSI RZAY ESS ABUNT -

"use strict";
var Direction;

(function (Direction) {

Direction[ "NORTH"] = "NORTH";
Direction["SOUTH"] = "SOUTH";
Direction["EAST"] = "EAST";
Direction["WEST"] = "WEST";

}) (Direction || (Direction = {}));

B MR FRENFRFBRENRELER, AT UAEE AR T 5255 MR RIEIRAE 95
BIRES Z5h, EEFT MEGIEEIRR A RTR B ERET:
enum Direction {

NORTH,

SOUTH,

EAST,

WEST,

let dirName = Direction[0]; // NORTH
let dirVal = Direction["NORTH"]1; // 0

B, MNTFAFFHERE, HNTEERETNELER. MEAFRENRIBENREEN, WEE
RERCARLHATHIAM



3.EEME

bR BFRENFRFENEZI, T —TMIHRINE — BENE. EREM const XBFZIHRY
W&, BENFRERARKIEE, TERNREEBRIFEMIIM JavaScript, 7T EIFIEFEIXTIE,
HARE—TBRENHF:

const enum Direction {
NORTH,
SOUTH,
EAST,
WEST,

let dir: Direction = Direction.NORTH;

U ARSI RzRY ESS XAZAN T

"use strict";

var dir = 0 /* NORTH */;

4. F R EE
SN ENR A ERNFNFNRES:

enum Enum {

=8,

U EACHERSF-/Y ES5 XAZAN T -

"use strict";

var Enum;

(function (Enum) {
Enum[Enum["A"] = 0] = "A";
Enum[Enum["B"] = 1] = "B";
Enum["C"] = "C";

Enum["D"] = "D";

Enum[Enum["E"] = 8] = "E";

Enum[Enum["F"] = 9] = "F";
})(Enun || (Enum = {}));

B R ESS K18, BATRAIMATIMFREENFTRERES T “REIRET":



console.log(Enum.A) //%iH: 0
console.log(Enum[0]) // #iH: A

2.7 Any 28!

£ TypeScript FR, {EfUISEEUERRIBARK YAy any KB, Xik any SRBURD 7 RBURFRTRREE (1hik
MIEERBRER) .

let notSure: any = 666;
notSure = "semlinker";

notSure = false;

any REARREZRBAZN—TREM, (FATTRE, G THIRANER: TypeScript A1FHA]
X any EBERVERTEATEE, MARTIHPITEARERNEE, tHa:

let value: any;

value.foo.bar; // OK
value.trim(); // OK
value(); // OK

new value(); // OK
value[0][1]; // OK

ARSI RT, XKBENT . (£H any X8, AIUNRE SRS XIEHEEGTHERENAE,
RPAVER any XKE, FFIEER TypeScript I#ERASHRIPHLE] . N TR any FHRAE)E,
TypeScript 3.0 3| \T unknown &,

2.8 Unknown 38!

MG REMAIUREL any , FIBRBEBEAILAREL unknown . XfES unknown LN
TypeScript KR RLH S —MINRELE (5—ME any) . FTEBKIIKRE—T unknown XEERT
1

let value: unknown;

value = true; // OK

value = 42; // OK

value = "Hello World"; // OK
value = []; // OK

value = {}; // OK

value = Math.random; // OK
value = null; // OK

value = undefined; // OK

value = new TypeError(); // OK
value = Symbol("type"); // OK



X value TERMBMEHRINNZREERN, BE, SBANZEERER unknown NEMESLHE
X BNTENZREMA?

let value: unknown;

let valuel: unknown = value; // OK
let value2: any = value; // OK

let value3: boolean = value; // Error
let value4: number = value; // Error

let value5: string = value; // Error

let value6: object = value; // Error
let value7: any[] = value; // Error

let value8: Function = value; // Error

unknown EERRBERMIEL any KB unknown XKEAG, BV, XEHEEN: RBEREBRK
FEEXREENS SR HIRTE unknown XKERE, ESBAIFMEEE value PEMETHAKEN
f&.

MAELRNBEEISBAIZHNIEER unknown HERITIRIENERENFA, UTEHNELZA any E
TEINERERE:

let value: unknown;

value.foo.bar; // Error

value.trim(); // Error
value(); // Error
new value(); // Error

value[0][1l]; // Error

79 unknown EE, HNEEAFMEERNINANRE, EARILEGTEN.

2.9 Tuple Z£H!

REREN, EA—RGHRFNEENESARK, BERNBNEEERANTEREMEARRENE, XITREK
s AT LAERcéE .. £ JavaScript REIRB LA, JTHRE TypeScript FAFERIER, HITEANEM
T,

TANATEX BEEERUENRGRETNRE, BTRIEEHE — 1 REKRKE., ERTAN, B
RESTEMENE, ATEEVMERTANRE, HIEE—TBF6]F:

let tupleType: [string, boolean];

tupleType = ["semlinker", true];

FLEEARES, BIIEXT—1H8AN tupleType WEE, EMNERBEZ—TEHA [(string,
boolean] , AR IEMAVEEMORIIIAN tupleType TE, SEA—1F, HNTPTLUET TRk
Phle) T AFRITTER:



console.log(tupleType[0]); // semlinker
console.log(tupleType[l]); // true

AR R, WNRHIMEEATERTE, LEA:
tupleType = [true, "semlinker"];
LLERY, TypeScript FiIFHRSRTIUTHIRER:

[0]: Type 'true' is not assignable to type 'string'.

[1]: Type 'string' is not assignable to type 'boolean'.

RIFEREANKBEACESHN, ETHNRTRNRIER, BIIELTRHETEENE, TARESHIN
iz, teal:

tupleType = ["semlinker"];
LERT, TypeScript RiFZRSIRAUTHEIZER:

Property 'l' is missing in type '[string]' but required in type '[string,

boolean]'.

2.10 Void S8

EMEE LR, void RBGRES any REMER, EXRTKBEARE, S—TREKEREMER, X

BEZIEHREESXRER void:

// FEERREUREENvoid
function warnUser(): void {

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

M ERRB SR E A ESS UABA0F:

"use strict";
function warnUser() {

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

BEIENE, BB void XENTEXBMTAER, EAETEELT, ERNEREN

undefined :

let unusable: void = undefined;



2.11 Null ] Undefined %!

TypeScript 2, undefined M null MEBZBRILESFIH undefined M null,

let u: undefined = undefined;

let n: null = null;

2.12 object, Object F {} &
1.object Z£#Y

object KEIZ: TypeScript 2.2 SI\WIFELE, ERATRTIFRIAEE,
// node modules/typescript/lib/lib.es5.d.ts
interface ObjectConstructor {

create(o: object | null): any;
70 oo

const proto = {};

Object.create(proto); // OK
Object.create(null); // OK
Object.create(undefined); // Error
Object.create(1337); // Error
Object.create(true); // Error
Object.create("oops"); // Error

2.0bject 7!

Object Z£8Y: EZFTA Object £AILHIRIEE, BEHMNUTMMEORENX:
e Object #EOEX T Object.prototype REIIFER FHIRE I
// node modules/typescript/lib/lib.es5.d.ts

interface Object {

constructor: Function;

toString(): string;
toLocaleString(): string;
valueOf(): Object;

hasOwnProperty(v: PropertyKey): boolean;
isPrototypeOf(v: Object): boolean;

propertyIsEnumerable(v: PropertyKey): boolean;

e ObjectConstructor #OEX T Object KMEM.



// node modules/typescript/lib/lib.es5.d.ts

interface ObjectConstructor {

/** Invocation via “new’

new(value?: any): Object;

Y

/** Invocation via function calls */

(value?: any): any;

readonly prototype: Object;

getPrototypeOf (o: any):

Af) ooc

any;

declare var Object: ObjectConstructor;

Object ZKAYFFH LAEIERLE T Object IFHOFHFABREM.

3.4} KB

RIFERIR,

B2

// Type {}
const obj = {};

( KBEERT —MREMANNR., SIRTEBRRE—TNRNERRILER, TypeScript RF£—"1

// Error: Property 'prop' does not exist on type '{}'.

obj.prop = "semlinker";

, fRIBZARIAERITE Object 3£

E!'f’ﬁllmitﬂﬂﬁﬁﬂ :

2.

never

// Type {}
const obj = {};

// "[object Object]"
obj.toString();

13 Never £H8!

B EEXHFERMEMAE, XEREMNAER B JavaScript BIR

RERTOEPBL K RNFENENRE, I8, never XEZILLESNEREIRAMA

FHEREENRERE T E LR ARA R EERE,



// iREnever R NITFETIEREINE =
function error(message: string): never {

throw new Error(message);

function infiniteLoop(): never {

while (true) {}

£ TypeScript 1, FIAFIA never KEAIFMRTIMEEMAAE, BAERFINT:
type Foo = string | number;

function controlFlowAnalysisWithNever (foo: Foo) {
if (typeof foo === "string") {
// XB foo #HUEN string ZEH
} else if (typeof foo === "number") {
// ZXB foo #IKEN number FKEH!
} else {
// foo TEXERE never

const check: never = foo;

AR else X BHE, BAUEWENR never 1Y foo IMELL— T ERFEIRA never TE, MR—)iT4E
IEf, BRARENIZEBRFEY. ERRUGEHRE —RIMINREIZEEERT Foo FIZEEL:

type Foo = string | number | boolean;

AT S ICER{EEY controlFlowAnalysisWithNever J7iARRIIEHIRIE, XBHE else 9% H foo
EKRISWIKEN boolean EE, SWIEMEL never £E, XENMETE—THRIFEIR. BIXT

A, FATTLARER

controlFlowAnalysisWithNever F/AEEHRT Foo WFIARIEEERR, BLXPmBl, BT
BJHE—14EL: (£ never BRBIMFNE TS RESEXNNAIZ, HNMEE HEXBENRENAR
650

=. TypeScript fiE

3.1 KBRS

BIMRRRBEIXEFIER, RALE TypeScript E TEEMEMNIFAEERE ., BEXRLKEEMREREIIA
E—MZARBLE eI BRI ERIAKE,

BB E XM AN UNERRESR, BEHK, RAEBCHETHA". REMSFEEHMESEN
KBV, BRETHTHRARNIERENENL, ERFBITNNTE, R2ERENREER.

KBTS HMMAI:



1015 18

let someValue: any = "this is a string";

let strLength: number = (<string>someValue).length;
2.as i&;

let someValue: any = "this is a string";

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

3.2 JEEMIS

AL TFTXHhHEROERTEMEREN, — M INERREANIREN | IUBTFHSRENREIE
null 13E undefined K8, BFME, x!IGM x EiFFHER null 51 undefined .

BLAIF=MSIRIERRRBH2RR? TEBIFRE— TS RIEFHN—EERDR,

1.8 undefined 1 null 28!

function myFunc(maybeString: string | undefined | null) {
// Type 'string | null | undefined' is not assignable to type 'string'.
// Type 'undefined' is not assignable to type 'string'.
const onlyString: string = maybeString; // Error

const ignoreUndefinedAndNull: string = maybeString!; // Ok

2.1 R Eiat 2% undefined 28!
type NumGenerator = () => number;

function myFunc(numGenerator: NumGenerator | undefined) {
// Object is possibly 'undefined'. (2532)
// Cannot invoke an object which is possibly 'undefined'.(2722)
const numl = numGenerator(); // Error

const num2 = numGenerator!(); //OK

E 1 IS IRIER A MEIRA AR JavaScript RIBRIBIE, FRVESCIREMioiTTer, B30T
B. LOTERAHT:

const a: number | undefined = undefined;
const b: number = a!;

console.log(b);

ME TS KRB HRIFERIAT ES5 AUF3:



"use strict";
const a = undefined;
const b = a;

console.log(b);

BARE TS KB, BIMERTIETHIS, {13 const b: number = a!; 1BGAJBAET TypeScript 2
B ERAEE, BEERR ESS 87, | IFTMSRIERNEBR T, FRAENREFHITUER
B, ERHAaSH L undefined ,

3.3 IEREETS
1 TypeScript 2.7 lRASFEIN T HERENS, BAVESARUHNZEFBEERE—" + S, MM
&R TypeScript ZRERKMAIMIIEE,. 1T BIFHIBRTNER, HIRETRIEFNGIF:

let x: number;
initialize();
// Variable 'x' is used before being assigned. (2454)

console.log(2 * x); // Error

function initialize() {

x = 10;

RIARZFEEERREE x ERERKERT, BRRZEEA, BRI ERRERENS:

let x!: number;
initialize();

console.log(2 * x); // Ok

function initialize() {

x = 10;

BT let x!: number; FAEMIERTS, TypeScript fmiFEMSENEZE LS HAFHHTIRE,
AY ¥ ﬁ
b, xKB5D

RERIPETTEITHREN—FRENX, BTRARZREE—ENTERA., Ra1ER, RERPY
MRIE—PFREE—TFHE, REENERIUE—MHE. RERPSHFEOIHTZERZER
B, EEZFEEWNEN. HENRE, UHENQLEE.

BRI EZEA UMPAY S UHRSTH BRI



4.1in <X§E=F

interface Admin {
name: string;

privileges: string[];

interface Employee {
name: string;

startDate: Date;

type UnknownEmployee = Employee | Admin;

function printEmployeeInformation(emp: UnknownEmployee) {

console.log("Name: + emp.name) ;
if ("privileges" in emp) {
console.log("Privileges: " + emp.privileges);

}

if ("startDate" in emp) {

console.log("Start Date: + emp.startDate);

4.2 typeof X§F

function padLeft(value: string, padding: string | number) {

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

return Array(padding + 1).join(" ") + value;
}
if (typeof padding === "string") {

return padding + value;

}

throw new Error( Expected string or number, got 'S${padding}'.’);

typeof KAURIP RIS mMA typeof v === "typename" ] typeof v !==
typename , "typename" W\ZlZ "number", "string", "boolean" 3 "symbol" , 1B

TypeScript AAZRMILREEEFH SR, ESAFIERLERIATNRBIAEERF.

4.3 instanceof X<=F

interface Padder {

getPaddingString(): string;

=
=



class SpaceRepeatingPadder implements Padder {
constructor (private numSpaces: number) {}
getPaddingString() {

return Array(this.numSpaces + 1).join(" ");

class StringPadder implements Padder {
constructor (private value: string) {}
getPaddingString() {

return this.value;

let padder: Padder = new SpaceRepeatingPadder(6);

if (padder instanceof SpaceRepeatingPadder) {
// padderfyZERBINAE} 'SpaceRepeatingPadder'’

4.4 BT S TURIP R L RNE

function isNumber(x: any): X is number {

return typeof x === "number";

function isString(x: any): x is string {

return typeof x === "string";

. BXEEBMERFA
5.1 Bx&§LE

BXEEABEES null 3 undefined —E2{FR:

const sayHello = (name: string | undefined) => {
/* ool %/

WU;ZD, XE name HWUZERIZE string | undefined EIRET LG string gy undefined HE(EIBLS
sayHello K%Y,

sayHello("semlinker");

sayHello(undefined);



BEXTRA, (RAINEERAERE A MIKE B A5 /ERIREERINIZE A # B (ERIKEL, 1tbsh, 3
TEAEXRERN, (RAERBRIMNTRRE:

let num: 1 | 2 = 1;

type EventNames = 'click' | 'scroll' | 'mousemove';

M ERGIFE 1. 2 5 'click’ WRHFTERLE, ARYRIERESELMERH—,
5.2 AJPHREX S

TypeScript AJ##RE%E (Discriminated Unions) 28, thiRARMBIBLEGINSHERE, EES
3TMER: AIPHA. BREXBMERTFT,

BMEABNARREERERENFESREN—FRBFRIPSE, MR—TRERSTRENEKGE
B, BS1MRESFE-TLHEY, BAMAMFRARXTAHREYE, KEIBTFENREFRIFXIR,

1.7]##HR
APHRAEKRKEREPNE I TR SE T ROIREEMSE, -
enum CarTransmission {

Automatic = 200,
Manual = 300

interface Motorcycle {
vType: "motorcycle"; // discriminant

make: number; // year

interface Car {
vType: "car"; // discriminant

transmission: CarTransmission

interface Truck {
vType: "truck"; // discriminant

capacity: number; // in tons

FELARKED, EMPUENT Motorcycle . car fl Truck =NMEO, EXEFEOFRHIS—
vIype B, ZEBEMRMATIHRNEM, METHNEMHRIBRFMAEOREX,

2.5 RE

ETREEX T =720, HNATUEIE—T vehicle BXEHEL:

type Vehicle = Motorcycle | Car | Truck;



IMAEFANMAIAFHIRER vehicle BXEERE, T vehicle XEWNETE, ERNRTAERENE
Eﬁo

3.KESTD

TEHENKREX— evaluateprice 75iE, ZRAERATIRIEFEMILE ., FEMHERFHRITEM
1%, BRSSIHT:

const EVALUATION_ FACTOR = Math.PI;

function evaluatePrice(vehicle: Vehicle) {
return vehicle.capacity * EVALUATION FACTOR;

const myTruck: Truck = { vType: "truck", capacity: 9.5 };

evaluatePrice(myTruck) ;
NFEREE, TypeScript FiESRBRERUATHEIRER:

Property 'capacity' does not exist on type 'Vehicle'.

Property 'capacity' does not exist on type 'Motorcycle’.

EEE7E Motorcycle £, HRIFAE capacity B, TXT Car EONH, SHREE
capacity &M%, A, MERNNIZATERRIN LE)BIE? XIS, FATRTERERSTD, TEHA)
REM—THIEENXH evaluatePrice /)5, BEMEFENRBUT:

function evaluatePrice(vehicle: Vehicle) {
switch(vehicle.vType) {
case "car":
return vehicle.transmission * EVALUATION_ FACTOR;
case "truck":
return vehicle.capacity * EVALUATION_ FACTOR;
case "motorcycle":

return vehicle.make * EVALUATION_FACTOR;

EUERBEP, F(MER switch Fl case EBHEFFREIIERFT, MMHIRTE evaluatePrice HiA
F, BTN LZEHihE) vehicle WRAMWMESHNEN, RIEMNITEIZEMRERFTXIAINIE,

5.3 ERIFIZ
HRF B FARA— P ERRINE S,



type Message = string | string[];

let greet = (message: Message) => {
A
}i
—_— o~ \Y 3 1
v RXRE
£ TypeScript FRXEMBHE S PREGHN—TRE, B « BEFIUENENSMEREMNG

—RAA—MRE, EEETRBNAMARENEE.

type PartialPointX = { x: number; };

type Point = PartialPointX & { y: number; };

let point: Point = {
x: 1,

y: 1

FELERBRENFEXT Partialrointx KB, HEFEM & BEMNEIE—THR point XA, X
R—TEE x My $rHR, REEXT — Point KENTESHIAEN.

6.1 BB EMREEMNEH

MBAMARBR T, RIESHSTERENTRESR, NFHIELEXREFHEERNNG, ENNAYEE
XA—E, tban:

interface X {
c: string;

d: string;

interface Y {
c: number;

e: string

type XY X & Y;

Y & X;

type ¥X

let p: XY;
let g: YX;

ELEEARES, FOXMEOQY HEE—TEENKA ¢, BENIRIEEREARA—H, IFXMER, L
A XY B85 YX REP G c R ZEARZEA AR string ¢ number ZEEIE? LI TEAIEIF:

p=4{c: 6, do "d", e: "e" };



i p =(c: 6, d: "d", e: "e"};
A,
@ input.ts 1 of 2 problems NN X

Type 'number' is not assignable to type 'never'. (2322)

input.ts(2, 3): The expected type comes from property 'c' which

q = { c: "C", d: ndn, e: nen };

&) input.ts 2 of 2 problems

Type 'string' is not assignable to type 'never'. (2322)

input.ts(7, 3): The expected type comes from property 'c' which

N 2AEOXFIEO YIEANG, BA cEBSTH never B? XZ2EABNEH A c BIZEER
string & number , BNRN G c BYZEBUBE R A2 string KAV AI AR number £F!, REFEXFhzHE!

RARGEEN, FLUBNERR ¢ QEEN never .
6.2 ABIFRMRERENGH

FLERAIS, REFEROXMEOY RRSAS c RRBBZEFLERE, BANMRIIFESLEE
BpiE, XS AB. BIRETRENE]F:

interface D { d: boolean; }
interface E { e: string; }

interface F { f: number; }

interface A
interface B { x: E; }
©

interface
type ABC = A & B & C;

let abc: ABC = {
x: {
d: true,
e: 'semlinker',
f: 666
}
Yi

console.log('abc:', abc);



M ERRBBINEITE, EHasmuNTER:

abc: v {x: {.}}
v X!

d: true

e: "semlinker"
f: 666

» _proto__: Object
» proto__: Object

HEER, ERASTEREN, EFAERENMAR, BMAKRENIFERKIERE, BAZA AR
a¥t.

£. TypeScript KRZEX
7.1 TypeScript [RB{5 JavaScript REHIX 51

TypeScript JavaScript
ECES:! piv it

KRR BiskER L (ES2015)
BRIERZEEY ToRRENEEY

R FNIESER FRESEUER 2 T iEM
BIASER BIASE

REREH ToRREE



7.2 kR ER

1.8 IEE

myBooks.forEach(() => console.log('reading'));

myBooks.forEach(title => console.log(title));

myBooks.forEach((title, idx, arr) =>
console.log(idx + '-' + title);

):

myBooks.forEach((title, idx, arr) => {

console.log(idx + '=-' + title);

)i
2. (ERRH

/1 RIEFFTKRE
function Book() {
let self = this;
self.publishDate = 2016;
setInterval (function () {
console.log(self.publishDate);
}, 1000);

// {ERRETK RN
function Book() {
this.publishDate = 2016;
setInterval(() => {
console.log(this.publishDate);
}, 1000);

7.3 SERBIAIR (O3 E

function createUserId(name: string, id:

return name + id;

number) :

string {



7.4 RREREEY
let IdGenerator: (chars: string, nums: number) => string;

function createUserId(name: string, id: number): string {

return name + id;

IdGenerator = createUserId;

7.5 AAS A REASE

// FIESE
function createUserId(name: string, id: number, age?: number): string {

return name + id;

/1 EINSE

function createUserId(
name = "semlinker",
id: number,
age?: number

): string {

return name + id;

EEPEREE, FJEY » SREXFIESE, bl age?: number XMAZH, EXLFREMN, F
ARNEAERSHEREEBESHNGEE, FTASSHEFER.

7.6 FIRSE

function push(array, ...items) {
items.forEach(function (item) ({

array.push(item);



7.7 BEES
RHEHN S EES S ERERBHRARES MRS BN AR RSN AN —FEE

function add(a: number, b: number): number;
function add(a: string, b: string): string;
function add(a: string, b: number): string;
function add(a: number, b: string): string;
function add(a: Combinable, b: Combinable) {

// type Combinable = string | number;

if (typeof a === 'string' || typeof b === 'string') {
return a.toString() + b.toString();

}

return a + b;

AU EREH, Ak add REURHE T S TRBEBEX, MMEIMEHRER ., £ TypeScript iR

THMEHE BRI, BATERTUAEHEPHRATIE.

HEAEHERER—TETLERR, SHAE (BHRERE. SHTMHARASH I EBERN S
HEEINFEAR) , BRNREISHFEN, EEF5 ERENGER TR TR, AIMERHKR
HEREEHNRMGRE: EE—TEF, AEBEEESEIIRARE. TEEMNEE—TRALTIEES

O

class Calculator
add(a: number, number): number;

add(a: string, string): string;

o o O ~

add(a: string, number): string;
add(a: number, b: string): string;

add(a: Combinable, b: Combinable) {

if (typeof a === 'string' || typeof b === 'string') {
return a.toString() + b.toString();

}
return a + b;

}

const calculator = new Calculator();

const result = calculator.add('Semlinker', ' Kakugo');

REFEEENRE, 3 TypeScript FiFRGERYEHN, ESEREHIIR, ZMERS

—TEHE

X, WMRCERIEMERXT. Eit, AEXEHNTR, —EREKBMNEXRERAIIHE. HME

Calculator 221, add(a: Combinable, b: Combinable){ } HAZEHIIRN—2,

add BGAT AR, BHMNREXTHTERTS A,

ElLE 3 T



/\. TypeScript Z{4H
8.1 EN4HRfE

let x: number; let y: number; let z: number;
let five array = [0,1,2,3,4];

[x,¥,2] = five_ array;

8.2 HARAGER

let two_array = [0, 1];
let five array = [...two _array, 2, 3, 4];
8.3 BB
let colors: string[] = ["red", "green", "blue"];

for (let i of colors) {

console.log(i);

A, TypeScript IR
9.1 W &R A7

let person = {
name: "Semlinker",

gender: "Male",

}i

let { name, gender } = person;

9.2 WREFEET

let person = {
name: "Semlinker",
gender: "Male",

address: "Xiamen",

}i

/! BEIR
let personWithAge = { ...person, age: 33 };

/7 ZRERRR T BEEIMIE E I

let { name, ...rest } = person;



+. TypeScript &[]
EEONRESH, BOS—MREBNHNE, CEWTHINHBS, MEANTTHEEMLESTI,

TypeScript PEYROZ— T IFE RGO, BR7T IRTXEN—SoTAMTHRNS, hERTH
MR (Shape) 1 FHITHEIR,

10.1 T REIAZIK

interface Person {
name: string;

age: number;

let semlinker: Person = {
name: "semlinker",
age: 33,

}i

10.2 o)k | RiEEMH

interface Person {
readonly name: string;

age?: number;

RIERE MR T IRE REEEX RNIRIBIZARHMREIEE, tEIh TypeScript TRt 7
ReadonlyArray<T> KB, ES5 array<r> Hll, RREMBAELEERIET, BRI REEEL

BB AEERIE,

let a: number[] = [1, 2, 3, 4];
let ro: ReadonlyArray<number> = a;
ro[0] = 12; // error!

ro.push(5); // error!

ro.length = 100; // error!

a = ro; // error!

10.3 EEREM

AMERBAFE—TEROPRT @S LEMMEREZ), TRFEEMINERRESE, XIEIBATRINUE
A #3IER EZREHE LREK,


https://ts.xcatliu.com/advanced/class-and-interfaces.html%23%E7%B1%BB%E5%AE%9E%E7%8E%B0%E6%8E%A5%E5%8F%A3

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

[propName: string]: any;

}

const pl = { name: "semlinker" };
const p2 = { name: "lolo", age: 5 };
const p3 = { name: "kakugo", sex: 1 }

10.4 #2005 XBFRMNX 5]
1.0bjects/Functions

RO R 7 2 #0R] DAR KIS RIS REOFAR RN EE & -
#0

interface Point {
x: number;

y: number;

interface SetPoint {

(x: number, y: number): void;

REFIZ

type Point = {
X: number;
y: number;

}i

type SetPoint = (x: number, y: number) => void;

2.0ther Types

SEOXEA—F, REFZPIMAT-EHMER, tbWRIGERE, BREXEMTA:



// primitive

type Name = string;

// object

type PartialPointX { x: number; };

type PartialPointY { y: number; };

// union

type PartialPoint = PartialPointX | PartialPointY;

// tuple

type Data = [number, string];

3.Extend

EROMRERZEEBRY R, EIFBEBAAE, Lo, ZOMKREFZAZERE, FZORAYT RE
Byla, MRIRENTH.

Interface extends interface

interface PartialPointX { x: number; }
interface Point extends PartialPointX {
y: number;

Type alias extends type alias

type PartialPointX = { x: number; };

type Point = PartialPointX & { y: number; };

Interface extends type alias

type PartialPointX = { x: number; };

interface Point extends PartialPointX { y: number; }

Type alias extends interface

interface PartialPointX { x: number; }
type Point = PartialPointX & { y: number; };

4.Implements

LA ABEN S IR O BRIR, (BEREESTIERLRRIRE XRBRE K
interface Point {

X: number;

y: number;



class SomePoint implements Point ({

X = 1;

y = 2;

type Point2 = {
xX: number;

y: number;

class SomePoint2 implements Point2 {

x = 1;

Yy = 2;

type PartialPoint = { x:

// A class can only implement an object type or

number; } | { y: number; };

// intersection of object types with statically known members.

class SomePartialPoint implements PartialPoint { // Error

X = 1;

Yy = 2;

5.Declaration merging

5XBRRARE, EZORTUEXZIR,

interface Point { x: number;

interface Point { y: number;

const point: Point =

+—. TypeScript &
1.1 XNBEES HE

FHERANRIES
SHBEENS A,

£ TypeScript 1, FEATATLAET class XEFREX—1ZH:

class Greeter {

/1 SR

static cname: string =
// BLEREM
greeting: string;

2FEDEHAENEO,
}

}

y: 2 };

, RR—MEEXNRITENREEES OIS

"Greeter";

TERIENRAVEE, R T FreIZAY



/1 FERE - AT HERIE
constructor (message: string) {

this.greeting = message;

/1 BESHIE
static getClassName() {

return "Class name is Greeter";

}
/! FBREAE
greet() {

return "Hello, + this.greeting;

let greeter = new Greeter("world");

MBLMABYESFEHSEY, RABESHSHEENTARIE? XEXTIZRRE, HNEEE—TF
EE A ES5 AT

"use strict";
var Greeter = /** @class */ (function () {
/1 WERE - HATHIRMIRE
function Greeter (message) {
this.greeting = message;
}
/] EEHE
Greeter.getClassName = function () {
return "Class name is Greeter";
}i
/! BRAE
Greeter.prototype.greet = function () {

return "Hello,
}i
// BESEM

Greeter.cname = "Greeter";

+ this.greeting;

return Greeter;

PO

var greeter = new Greeter("world");

11.2 ECMAScript TAEFE&

£ TypeScript 3.8 R At FFIA 5 ECMAScript AEFER, [EAARUT:

class Person {

#name: string;



constructor (name: string) {

this.#name = name;

}
greet () {

console.log( Hello, my name is ${this.#name}!”);
}

let semlinker = new Person("Semlinker");

semlinker.#name;
7y ===
// Property '#name' is not accessible outside class 'Person’

// because it has a private identifier.

S5%ANEY (BZER private BIHFRFRNEY) AE, HWEFEREFICUATAN:

o TABEFERIM # FRIFAL, BRENRZATAERMR;

o BMIEFREMIAE—HREETHBSHE;

o TEETEFEFER L{ER TypeScript AIiA[a)4HEMRT (40 public 3% private) ;
o IWEFEAREEESNEZIMALE, EETBERQNE,

11.3 ihlo)g§

£ TypeScript 1, FHNTATLAUET getter Fl setter FHIERTIEIBMNTRMBERIERI, FHIELI
FHEBE.

let passcode = "Hello TypeScript";

class Employee {

private _fullName: string;

get fullName(): string {

return this. fullName;

set fullName(newName: string) ({
if (passcode && passcode == "Hello TypeScript") {
this. fullName = newName;
} else {

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

let employee = new Employee();

employee.fullName = "Semlinker";



if (employee.fullName) {

console.log(employee.fullName);

11.4 A4 H

47 (Inheritance) B—MEAGRSENBERRE, BRE—1X (MAFE. F&O) BESBI—
ML FRAKRZE, KizO) BITHEE, HAILUEINNEBCHMINEENEES, WRREXSEKFEROSENO
ZERELNRR.

BEE—Mis-a RR:

Class A O Interface_A
Class_B O |nterface_B

£ TypeScript 1, FHAIATLABEIT extends KBFRSTHILRF:

class Animal {

name: string;

constructor (theName: string) {

this.name = theName;

move (distanceInMeters: number = 0) {

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

class Snake extends Animal {
constructor (name: string) {
super (name); // RIS REL

move (distanceInMeters = 5) {
console.log("Slithering...");

super .move (distanceInMeters);


https://zh.wikipedia.org/wiki/Is-a

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

sam.move( ) ;

11.5 %K E

M abstract XEFEHRIE, HIMMZAMRE, MRENERLOIN, BNEEBRES TS
TMHERGE. FHBNHRGE, REAESRMIINTGA:

abstract class Person {

constructor (public name: string){}

abstract say(words: string) :void;

// Cannot create an instance of an abstract class.(2511)

const lolo = new Person(); // Error

MRERBEREIREAIML, FHANRETFAMSEI TREMERTIENFE, BRI TAR:

abstract class Person {

constructor (public name: string){}

/] ERFE

abstract say(words: string) :void;

class Developer extends Person {
constructor (name: string) {

super (name) ;

say(words: string): void {

console.log( ${this.name} says ${words} );

const lolo = new Developer("lolo");

lolo.say("I love ts!"); // lolo says I love ts!

11.6 K FHEESH

ARHMNET, RMNELENABTRYEDS ., NTFENAEKR, SthXFEH. b, EUTREIPE
{11E%, T ProductService ZEH getProducts A GIE:

class ProductService {
getProducts(): void;
getProducts(id: number): void;

getProducts(id?: number) {



if (typeof id === 'number') {

console.log( FAEVidA ${id} WITMmEE");
} else {

console.log( SRENFIEMNT@RIER);
I3

}

const productService = new ProductService();
productService.getProducts(666); // JXENidAN 666 HIFmEE
productService.getProducts(); // SREFIENTRIEE

+ . TypeScript ;2!
REETIZH, RIOTRNEOIR—BEN BIFH AP, FREE SIS, BARAE5TE LA
RIERE, FIRHDAESTISRRIEUREER, X AIRAR R AR OIRIBH T +5 RIBNINEE,

1% C# Ml Java XHFMIES S, AIMERZERCETEANAN, —TAHITUZFSMHRENE
&, XFRAFMETMUE CRIEIERERERAN.

IRITZENXBENEEMAZEREEEXAR, XERARTMNE: RKEOSTFIMA. KNGE. B
HSHNREOROEE,

T8 (Generics) EATFR—MREIES RELESHN—FMER, BEEFER any X8, (FHEZEX
IR E AMANERIF, RN ZHARESEEEE,
12.1 ;ZENEE

SHF MR TypeScript JZEUANIEE IR, BRER <> BESRERE, EXLEREMTALRE, MK
BESH—F, BAMEETRNBERTHERBERNEE,

2 A EREBH
1.(5%%ER ERALRE] LT

0

function identity ‘T5k~1ﬁu~::T} :;Hﬁ{

return




ZZ FENELR, SFH()EA identity<Number>(1) , Number EKIFAESEN 1 —&, ERELN
T NERIEERIZEE, B <> AN v KIRHERBTE, ERBIIHERZRBL identity RERY
KB MR, ANERDEL value SHARKBENEE: N v THNEXE, MARIISEN
Number 2284,

Hep v AR Type, AEXZENBEREEF —TRETERR, BXfrL v AIMBELERBMRE
B, BRT T 25, UTEBIZEZEARNER:

(Key) @ RRWRPEIHEEER;

(Value) @ RIAMNRHPAVERLE;

(Element) : RRTEZER,

HIATRREEX —TREEE, HNIMUSIANFEEXNEAHENRETE, LENHASIA—T

e o o
m < X

WAERTE v, BTV RIEAMNEXR identity RREL:
function identity <T, U>(value: T, message: U) : T {

console.log(message) ;

return value;

console.log(identity<Number, string>(68, "Semlinker"));

return value;

--—-

console.kug(identityéNuh , "Semlinker"))

BRTYARBLERNIREEZI, —MEELNOMERERIFHEENIRFXLERE, NMERBES
im. B MTEEHARIES, il

function identity <T, U>(value: T, message: U) : T {
console.log(message) ;

return value;

console.log(identity (68, "Semlinker"));



NF LD, miZFEBIE, SBAERINNSHERE, FRENREL TN U, MABTEFRA
ARNEEEN].

12.2Z28%%0

interface GenericIdentityFn<T> {

(arg: T): T;

12.3 ;28I

class GenericNumber<T> {
zeroValue: T;
add: (x: T, y: T) => T;

let myGenericNumber = new GenericNumber<number>();
myGenericNumber.zeroValue = 0;
myGenericNumber.add = function (x, y) {

return x + y;

}i

124z THER

NT HEF&EE TypeScript RE T —LLEEMBIITAEZEE, tEWl Partial, Required, Readonly. Record
1 ReturnType %, HTHRIEZR, XBERNIBENE Partial TRER, FIEEANBZE], i
BENEB—EEXNEMINR, AEZEETEIHENITAEER,

1.typeof

£ TypeScript 1, typeof IR{ERFB]LARRIRER— 1L EFASIITRVEE,

interface Person {
name: string;

age: number;

const sem: Person = { name: 'semlinker', age: 33 };
type Sem= typeof sem; // -> Person
function toArray(x: number): Array<number> {

return [X];

type Func = typeof toArray; // -> (x: number) => number| ]



2.keyof

keyof IR{ERFZTE TypeScript 2.1 RASIANM, ZRERFAIMATREEMLRNMAR, HREZXEE

EBRERE,

interface Person {
name: string;

age: number;

}

type K1 = keyof Person; // "name" | "age"

type K2 = keyof Person[]; // "length" | "toString" | "pop" | "push" | "concat"
| lljoinu

type K3 = keyof { [x: string]: Person }; // string | number

£ TypeScript XX EMMERS|IHR, RFRINFHHRSI:

interface StringArray {
/! FRFBEERF| -> keyof StringArray => string | number

[index: string]: string;

interface StringArrayl {
// BFZE5| -> keyof StringArrayl => number

[index: number]: string;

AT ERSIFMAREIRE, MSERMFRSINEREELAZFN REMEMFE. HFNEE
ﬁméﬁ%ﬂﬁ?ﬂw,hW&ﬂmrm TES|#&RER, ﬁﬂﬂﬁiﬂﬁﬁﬁﬁ%ﬁ$§moﬁu

keyof { [x: string]: Person } HIEERSIR[E string | number ,

R

3.in

in RSB MEEEL:

type Keys = "a" | N | nan

type Obj = {
[p in Keys]: any
¥y // -=> { a: any, b: any, c: any }

4.infer
FEFEHXEIEGH, AILAA infer FI—PMXRATEH BN EHTER.
type ReturnType<T> = T extends (

..args: any]|]

) => infer R ? R : any;



M EREF infer R MEBFM—TEERAFEANRAERREERE, BRIRHMIEMRENEREK
REMERRESEZ EERM.

5.extends
BRMEEATE XA Z B AE T F RIFHEIRBPFRFELERE ) AJDUET extends KEFRINZRLAR,

interface Lengthwise {

length: number;

function loggingIdentity<T extends Lengthwise>(arg: T): T {
console.log(arg.length);

return arg;

AR MZERBHREX THAR, ALERABEERTERRE:

loggingIdentity(3); // Error, number doesn't have a .length property

XEFNBFEEANNTENRKENE, DARSLITRREGE:

loggingIdentity({length: 10, value: 3});

6.Partial
Partial<T> MIEAMBENREBENEMHEHETNAER 2 .

X

/%%
* node modules/typescript/lib/lib.es5.d.ts
* Make all properties in T optional
*/
type Partial<T> = {
[P in keyof T]?: T[P];
}i

FEUERBBHR, BABT keyof T X T NAAEREMR, AEER in #1TEH, BEWS p, &
E@d Tie) BUSHENNEMLE. REN 2 S5, BTRBRERMENAE,
il

interface Todo {

title: string;

description: string;



function updateTodo(todo: Todo, fieldsToUpdate: Partial<Todo>) {
return { ...todo, ...fieldsToUpdate };

const todol = {
title: "Learn TS",
description: "Learn TypeScript",

}i

const todo2 = updateTodo(todol, {
description: "Learn TypeScript Enum",

)i

7£ FEEY updateTodo F3EH, EAIFIFE pPartial<r> THEE FTX fieldsToUpdate HIZEEIN
Partial<Todo>, B[l:

title?: string | undefined;

description?: string | undefined;

+=. TypeScript 3&:figs
13.1 ¥ifiZZ 24

e EE—T&RER

o ZRANMWHITRE, REI—TRE

o REIANS D FIN target. name F descriptor

o MITIZRES, FIRERME descriptor &R, FATEE target I

13.2 {230 R

EEEMEs (Class decorators)

= 2% (Property decorators)
FHiEZEiMmz: (Method decorators)
= 28 (Parameter decorators)

SEIENE, EESRAXTRMARMERSY, MOAESRITI tsconfig. json BFH
experimentalDecorators Zgi¥esikli:

BT
tsc --target ES5 --experimentalDecorators

tsconfig.json:



"compilerOptions": {
"target": "ES5",

"experimentalDecorators": true

-~
-

Y

3.3 KRKIfiZs

IfEaFHR

ME

declare type ClassDecorator = <TFunction extends Function>(
target: TFunction

) => TFunction | void;

EKRIMBEREN, MERAREMEN, EEW—TSE:
e target: TFunction - #31HAYSE

ERE—IRE, ETERRBAET. %5, HMNDLEDEF:
function Greeter(target: Function): void {

target.prototype.greet = function (): void {

console.log("Hello Semlinker!");

}i

@Greeter
class Greeting {
constructor() {
// REREIM

let myGreeting = new Greeting();

(myGreeting as any).greet(); // console output: 'Hello Semlinker!';

FEMBIFH, HINEXT creeter KKIfZF, BERNNNERT ecreeter 1EAME, RIEMKRIEE.
RIgHRT: REYUEREH LIRS, 7 TypeScript Playground FiE{TEELR.

BENEE g0, HlFHREE2ME Hello Semlinker! , BEEHTENIHERIGRIEA ? X OfER
¥, BERETMUH,

BRI T
function Greeter(greeting: string) {

return function (target: Function) {

target.prototype.greet = function (): void {


https://www.typescriptlang.org/play/index.html

console.log(greeting);

@Greeter("Hello TS!")
class Greeting {

constructor() {
// REBSEHL

let myGreeting = new Greeting();

(myGreeting as any).greet(); // console output: 'Hello TS!';

13.4 B3 Im33
YTk

declare type PropertyDecorator = (target:Object,
propertyKey: string | symbol ) => void;

BIERRMEEX, AERITENEE. SRR TS

o target: Object - #EIHAIZE
e propertyKey: string | symbol - #ZEifENELER

ERITEHR, DLERMEIFRIRE:

[\

function logProperty(target: any, key: string) {
delete target[key];

const backingField =

ll_ll + key;
Object.defineProperty(target, backingField, {
writable: true,
enumerable: true,
configurable: true

})i

// property getter

const getter = function (this: any) {
const currVal = this[backingField];
console.log( Get: ${key} => ${currVal} );

return currVal;

}i

// property setter

const setter = function (this: any, newVal: any) {



console.log( Set: ${key} => S${newVal} );
this[backingField] = newVal;
bi

// Create new property with getter and setter
Object.defineProperty(target, key, {

get: getter,

set: setter,

enumerable: true,

configurable: true

)i

class Person {
@logProperty

public name: string;

constructor(name : string) {

this.name = name;

const pl = new Person("semlinker");

pl.name = "kakugo";

M ERBIENTEX T — logProperty R, RIRIRAFXNEMHRIE, HREHNETE, T&EH
BeMHENTER:

Set: name => semlinker

Set: name => kakuqgo

13.5 iR ImaE
Vabict-diiit =K

declare type MethodDecorator = <T>(target:Object, propertyKey: string | symbol,
descriptor: TypePropertyDescript<T>) => TypedPropertyDescriptor<T> | void;

HREmSRMRENY, AMRKRMENGE. EREETSHC

e target: Object - #EEIHAYZE
e propertyKey: string | symbol - 535
e descriptor: TypePropertyDescript - B MR TF

RIEARZW, BixLFF:

function log(target: Object, propertyKey: string, descriptor:
PropertyDescriptor) {



let originalMethod = descriptor.value;

descriptor.value = function (...args: any[]) {
console.log("wrapped function: before invoking " + propertyKey);
let result = originalMethod.apply(this, args);

console.log("wrapped function: after invoking " + propertyKey);
return result;

}i

class Task {
@log
runTask(arg: any): any {
console.log("runTask invoked, args: " + arg);

return "finished";

let task = new Task();
let result = task.runTask("learn ts");

console.log("result: " + result);
U ERBRINEITE, EHasmENTER:

"wrapped function: before invoking runTask"
"runTask invoked, args: learn ts"
"wrapped function: after invoking runTask"

"result: finished"

TERIRNB— TS HEEME,
13.6 SEI M3

SR =3 R

declare type ParameterDecorator = (target: Object, propertyKey: string |
symbol,

parameterIndex: number ) => void

)

SHERMBMREY, BRARKMGRESY, EREK=1728:

e target: Object - #EEIHAYSE
e propertyKey: string | symbol - /53%%3
e parameterindex: number - RS MRS |E



function Log(target: Function, key: string, parameterIndex: number) {
let functionLogged = key || target.prototype.constructor.name;
console.log( The parameter in position ${parameterIndex} at ${functionLogged}
has

been decorated’);

class Greeter {
greeting: string;
constructor (@Log phrase: string) {
this.greeting = phrase;

}

M ERRBRINEITE, EHasmbNTER:

"The parameter in position 0 at Greeter has been decorated"

+Pq. TypeScript 4.0 #4514t
TypeScript 4.0 #3R TR SHNSE, REHNR G LN BEPEFHN TSI,
14.1 #915 RERRY K R A HE BT

2 noImplicitany ECERBMWEMZE, TypeScript 4.0 MAJIXERIEFIR DT RIBINEPHIREIESE
il

class Person {
fullName; // (property) Person.fullName: string
firstName; // (property) Person.firstName: string

lastName; // (property) Person.lastName: string

constructor (fullName: string) {
this.fullName = fullName;
this.firstName = fullName.split(" ")[O0];
this.lastName = fullName.split(" ")[1];

AT T LA LRI, Z0R7E TypeScript 4.0 ARIAYRRAS, LEZNTE 3.9.2 R AT, HiFSTIRRA T

=ER:



class Person {
// Member 'fullName' implicitly has an 'any' type.(7008)
fullName; // Error
firstName; // Error

lastName; // Error

constructor (fullName: string) {
this.fullName = fullName;
this.firstName = fullName.split(" ")[0];
this.lastName = fullName.split(" ")[1];

MIDEREFERTE BIERISEEY, ZAFEABATF R T EH . BEERERES, MRBAVIERIETLEA
BIEEHITHE, BLXBEEFIEZHIANRZ undefined

class Person {
fullName; // (property) Person.fullName: string
firstName; // (property) Person.firstName: string | undefined

lastName; // (property) Person.lastName: string | undefined

constructor (fullName: string) {
this.fullName = fullName;
if (Math.random()){
this.firstName = fullName.split(" ")[O0];
this.lastName = fullName.split(" ")[1];

14.2 frickTATE
EUTHORGIS, B UERETARESEERRIRS HAIREA:

function addPerson(...args: [string, number]): void {

console.log( Person info: name: ${args[0]}, age: S${args[1l]} )

-~

addPerson("lolo", 5); // Person info: name: lolo, age: 5
H3L, WF LHEHY addrerson RREY, Ff1thrl DUXFFSLIL:

function addPerson(name: string, age: number) {

console.log( Person info: name: ${name}, age: ${age}’)



XAMARERREEZANXS, ENFE—HMAR, BIIZEEREE—TSENEZTSHNZ
R, BAXHNEKBENE GG, BETAUE LHRONE, SESEIETER. A TREFAE
{FRTTARMRIE, TypeScript 4.0 XI5 N THEEIZERE:

function addPerson(...args: [name: string, age: number]): void {

console.log( Person info: name: ${args[0]}, age: S${args[l]} );

2Zfa, HBAVER addrerson FIERY, TypeScript WEBERTMSTREMNRIT.

/1 RERIRERIEERT
// addPerson(args 0: string, args_1l: number): void
function addPerson(...args: [string, number]): void {

console.log( Person info: name: ${args[0]}, age: ${args[1l]} )

// BERTENERERER
// addPerson(name: string, age: number): void
function addPerson(...args: [name: string, age: number]): void {

console.log( Person info: name: ${args[0]}, age: S${args[l]} );

Th. HFELTX
15.1 tsconfig.json B9{EF

o FTF#RiR TypeScript I B RIIRERZ
o FTFECE TypeScript JRi¥z3;
o AHTFIBERFHIIE,

15.2 tsconfig.json EEFER

files - IREBRIFN BT,

include - REBEHITHRIFNXM, IFHREZEXITE;
exclude - IRELFHITRIFNNXMH, ZIFBEELLTE;
compilerOptions - IR &5 fRIFMIEHKXAVIEIN,

15.3 compilerOptions %I
compilerOptions Z#5R %AW, E A baseurl. target. moduleResolution ] 1lib %,

compilerOptions & MAIRAY ¥R T -

"compilerOptions": {

/% BAIRIN */



"target": "es5", // 38 ECMAScript HBArhR4<: 'ES3'
(default), 'ES5', 'ES6'/'ES2015', 'ES2016', 'ES2017', or 'ESNEXT'
"module": "commonjs", // IBE(FEAER: 'commonjs', 'amd',

'system', 'umd' or 'es2015'

"lib": [], // BEESEERFPHNEMY
"allowJs": true, // SFYHRIF javascript X4
"checkJs": true, // I javascript XHEHHREIR
"jsx": "preserve", // IBE jsx EBHV4ERL: 'preserve',
'react-native', or 'react'
"declaration": true, // ERERNE) '.d.ts' X&
"sourceMap": true, // RN ' .map' X
"outFile": "./", /! BREXEEH AT
"outDir": "./", // IBEWmEBE R
"rootDir": "./", // RREHIHE L B R --outDir.
"removeComments": true, // MIBRRIFRIFIEIER
"noEmit": true, [/ NEREE XS
"importHelpers": true, // M tslib SANHEBIT AR
"isolatedModules": true, !/ BEIXXHMAOBRMER (5

'ts.transpileModule' ZEfll) .

/* FEASRORBUOEIRIN «/

"strict": true, // B A& LB EIRIN

"noImplicitAny": true, // TEFRAXNAAERLBRIMN anyXBEHRES

"strictNullChecks": true, // BRAFEEN null 48

"noImplicitThis": true, // 3 this RIANEN any KEEGEHR, &
R— TR

"alwaysStrict": true, /] UFERRERNOESMER, HESTXXHEM

A 'use strict'

/* BRIMNNRE */

"noUnusedLocals": true, // BREANZEN, MEHER

"noUnusedParameters": true, // BRERNSEET, HEEIR

"noImplicitReturns": true, /! FHAREERHNENRBEEIREER, ML
HiR

"noFallthroughCasesInSwitch": true, // RE switch BBH fallthrough 5

%, (BD, RARAW switch B case BHHRZF)

/* IRIRFBITIRIN */

"moduleResolution": "node", /] IEEREEIRENEREE:  'node' (Node.js)
or 'classic' (TypeScript pre-1.6)

"baseUrl": "./", // BFBTIFENEREBRNEE R

"paths": {}, // EIRZEET baseUrl RIFRIZBRSIAYTIR

"rootDirs": [], /] RXHFIIR, HASABRTMEIZITEY
ZEMAB

"typeRoots": [], // BEEBBERNNXMETIER

"types": [], /] BEOESHNEBFAXHRIIE

"allowSyntheticDefaultImports": true, // ARFMEEIREZIASHNERFEINSA,

/* Source Map Options */



"sourceRoot": "./", // IBERINZENIZIZE] TypeScript &M
AERXHNUE

"mapRoot": "./", // FEEVINEIROZIRIBRE A T A4 S
Y IVA=T

"inlineSourceMap": true, // ERREN soucemaps X, MAEIE
sourcemaps “RAEHINE

"inlineSources": true, // BRBS5 sourcemaps AMEI—1XE

B, EXERIZET --inlineSourceMap B --sourceMap &4

/* EADEIR */

"experimentalDecorators": true, // TBRR&ImES
"emitDecoratorMetadata": true /7 REMEBR R TEIENSIF

+75. TypeScript FRHBEITR

16.1 TypeScript Playground

&1v: TypeScript B AIRHEAIEL TypeScript izTHIE, FIFTERAIUA @S] TypeScript 16
KENRE RERRARITHEESS M

FELLHhiE: https://www.typescriptlang.org/play/

Typescr[pt Documentation Download Connect Playground Try Playground v3 beta

v39.2 ~ Config ~ Examples ~ What's new ~ Run Export ~ Shortcuts ~ Theme ~ About ~

1 const message: string = 'AR{F, KEREF';
2 console. log(name);

1 f'use strict";

2 const message = 'ARiF, BEMEIT";
3 console. log(name) ;
4

BXT TypeScript B/ Playground Z4h, fRERDURFEEMAY Playground, EEaN
codepen.io. stackblitz 8§ jsbin.com %.

16.2 TypeScript UML Playground

BT —FRTEL TypeScript UML TR, FIAEMRAIANIEER TypeScript AR UML (E,

E4Mbtt: https://tsuml-demo.firebaseapp.com/



https://www.typescriptlang.org/play/
https://www.typescriptlang.org/play/
https://codepen.io/
https://stackblitz.com/
https://jsbin.com/?js
https://tsuml-demo.firebaseapp.com/
https://tsuml-demo.firebaseapp.com/

= TypeScript UML Playground

<> s

TYPESCRIPT DIAGRAM SOURCE DIAGRAM

Storage

O length : number

o key(n: number): string | null

o getltem(key: string): string | null

o setltem(key: string, value: string): void
© removeltem(key: string): void

o clear(): void

16.3 JSON TO TS

BT —5K TypeScript £ TR, MAEMRAILANIEER] JSON SHEAERSIT N A TypeScript 0
EX.

fEZ it http://www.jsontots.com/

@ JSON TO TS VSCode extension | NPM package | Github repo

= [ﬂ -'interface RootObject { Copy to clipboard
"todos": [{ todos: Todo[];
"userId": 666, }
"title": "Learn TypeScript",
"completed": false, -'interface Todo {
"id": "8789c8" userId: number;
H title: string;
} completed: boolean;
id: string;
}

B T{EM jsontots FEL T B 24N, 33F{EMA VSCode IDE B/ JMAATE R I Z2E |SON to TS ¥ RFRIRIET
% JSON to TS BYiEIR T 1E,

16.4 Schemats

@7 FIF Schemats, {RAJLAETF (Postgres, MySQL) SQL #3EEHHI schema BEh4ER
TypeScript #EOE X,

4ttt https://github.com/SweetlQ/schemats



http://www.jsontots.com/
http://www.jsontots.com/
http://www.jsontots.com/
https://marketplace.visualstudio.com/items?itemName=MariusAlchimavicius.json-to-ts
https://github.com/SweetIQ/schemats
https://github.com/SweetIQ/schemats

Users :
interface Users {

id SERIAL id: number;
username: string;
username VARCHAR .
- password: string;
password VARCHAR last_logon: Date;
¥

last_logon  TIMESTAMP

16.5 TypeScript AST Viewer

B9 —5R TypeScript AST #4 T H, FIAEMRAIUNEERIETE TypeScript {AAB33 N AY
AST (Abstract Syntax Tree) IMZIEEN,

E4 bt https://ts-ast-viewer.com/

TypeScript AST Viewer

const- ‘message-:  -string —~SourceFile Node
=i, RANN ~VariableStatement

console . log ( message ) ; ~SourceFile

v

pos:0

end:75

flags: 0

kind: 290 (SyntaxKind.SourceFile)

VariableDeclarationL

v

VariableDeclaratic
Identifier
. text:
Ros:30- En:2;1Colid StringKeyword w6t message : string \n = '"AZRF,
[ StringLiteral RIS} ;\nconsole . log ( message ) ;

T T RIT AST BO/MAESRSE, X astexplorer XFRAEL TEMIZASMEE, ZTER T XIF
JavaScript Z4h, #3Z#F CSS. JSON, RegExp. GraphQL ] Markdown S AVERHT,

16.6 TypeDoc

@77 TypeDoc AT TypeScript JRCAIFRAVER##R HTML X458% JSON 188!, ErRRIET
B, #XIFZMERE.

FEZHbhE: https://typedoc.org/

@ 1vPE DOC

A documentation generator for TypeScript
projects.


https://ts-ast-viewer.com/
https://ts-ast-viewer.com/
https://astexplorer.net/
https://typedoc.org/
https://typedoc.org/

16.7 TypeScript ESLint

BT {£F TypeScript ESLint FTAZEBNFATHLEAIERE, REEIMTRIE,

TEZ bt https://typescript-eslint.io/

33 TypeScript ESLint IR B &M B BN B N BRIMAEE, FIBASZE “fETypescriptIm B, g0{alff;
MEY{EFAESLintflPrettier” XENE,

BERIFEIXBA/ MR "BEE", IRMEBMAKR, FBHREEASAEIERN Github £ 1.8K+ Ky
FHRINE: awesome-typescript,

https://github.com/semlinker/awesome-typescript
~n~
+t. SERR

mariusschulz - the-unknown-type-in-typescript
SENIBER TypeScript - g% F FX
TypeScript 4.0

TypeScript Quickly



https://typescript-eslint.io/
https://typescript-eslint.io/
https://typescript-eslint.io/
https://typescript-eslint.io/
https://juejin.im/post/5d1d5fe96fb9a07eaf2bae29
https://github.com/semlinker/awesome-typescript
https://github.com/semlinker/awesome-typescript
https://mariusschulz.com/blog/the-unknown-type-in-typescript
https://jkchao.github.io/typescript-book-chinese/project/compilationContext.html%23tsconfig-json
https://www.typescriptlang.org/docs/handbook/release-notes/typescript-4-0.html

SE_Z —3EE TypeScript ;ZE KN

TEBMN/\TMFEAF, EHUFMR—FHEHFES] TypeScript FZE, FHIABTANIBEE TE:

1. ZERtA 5, ZESHRIAKE
2, 2E4RO 6. JZBIRMRE

—XiE1#& TypeScript }Z 8 K& FH

CNFZiCES 7. ZBITR%

4, ZRIAR 8. fEMIZELBIENR

—. ZBEMH4
BETRER, BIITMYBRE—RNEXRFN AP, ENtEZETERMY. AERNNEEE ST YR
AUEIESREY, FRTtEESITARRNEIERE, XELIBARBE ARSI AIRRME T+ RIENINEE,

£15 C# Fl Java XEFMIES S, AIMERZERCIETEAMNAN, — M AGITUEZSMEENE
&, RPN E CHBERERERAN.
RITZENXRENZEMRA Z EREEEXNAR, XERARTMNE: KETHIMA. KNGE. B
LB RBOREE.

NTETAKBIFIRE FRANAT, BORENF, EXTMFH, BE—DTERIZENE
A, BRBIIREX —TERN identity HE, ZRBERK—TSHAEZREE:

function identity (value) {
return value;

}

console.log(identity(1l)) // 1
M, BAE identity REUHIZHAVIEEE, DASZHF TypeScript 89 Number KBRS

function identity (value: Number) : Number {

return value;

}

console.log(identity(1l)) // 1

XE identity MEBZHAVE Number REHELEDHMIRMEEER, FEIXREINATATXRIAE
B, BZREATEAT REGERN, RPEIHTERANIMEEN.

FATBASEPT AL Number #RBY any , FAIKRZETEXNMIZIROMFEAREES, FREXTIRRER
ERKRETRERIPIER. BIIMWBEMRZIL identity REAIERTFEMISENREE, HT IUX
TBER, BAIPIMERZRERRRX 6, BAESMARNAT:



function identity <T>(value: T) : T {

return value;

console.log(identity<Number>(1)) // 1

I F R TypeScript SZBUANIEERIR, BREL <> BERRBEIFEE. EXETATELN, &
BESH—F, BAMEETHNBERTHERBBRNEE,

2 @A GELBH
1.4558KE e A

function identity,<T> ‘,_U;- "T'{
return

ZZ FENER, SFH(1EA identity<Number>(1) , Number EIFAEGESEN 1 —#, ERELHIM
T NERMEERIZER, B <> RN v WRAERETE, EERNFHEERL identity RERRY
KEA(IN, RNERDES value ZHARABERIRE: N © TIHNERE, MAZHEN

Number 288U

Hep K Type, EENZE T_T‘ BREE-—TRBELEERM, BXfRL v AIMBEETERZRA
B, BRT T 29, UTEBNZEZEARNER:

(Key) @ RRITRPRIHELER;
(Value) : RRXNHRFRYEZREE;
(Element) @ FTRTEREE,

e o o
m < X

HIHARZREEN —TERETE, HNIMUSIANFZEEXMEARENRETS, EUEH(IBIA—D
KBTS v, AFTREREIIENH identity RRE:

function identity <T, U>(value: T, message: U) : T {
console.log(message);

return value;

console.log(identity<Number, string>(68, "Semlinker"));



REUREBLRBOBY—H LR

console. log(messadg
return value;

} @

console.kuu(identityéNuﬁ

e oot |

BRTRNEBTERNIREE I, —MEELNMIEZERFHEMEFXLELE, NMERBER
. BATRIMNTEEEIRAIES, til:

function identity <T, U>(value: T, message: U) : T {
console.log(message);

return value;

console.log(identity (68, "Semlinker"));

ST LR, miFREBIE, EBMERNNSEHERE, ARENBEL TN U, MAFTEFRA
ARNEEEN], URBENMFZ—TFREELENERE, JUIE XEXE PN,

WRERIL, ZREGERIREIRLEREMEES, FERMNAIMUANRELECETERNAYN, TER]
BREBE—T identity PR

function identity <T, U>(value: T, message: U) : T {
console.log(message);

return value;

L ZRIE XA identity BREL, MY identity REUEMNT —PERETE v, BIZRHANREZEE
HANLAER . MRBAVEZREIRMEENFRIZEANE? HINX A, FNESMARE, H
M EERTTAE, BATAIREERNKRE:

function identity <T, U>(value: T, message: U) : [T, U] {

return [value, message];

SREMRTABRRT LAEE, EFKBEEEFNARRE? EREFMN, MANERZERO.


https://mp.weixin.qq.com/s/9mvQcBM13Rt75dJpftVTIg

. 2ENEO
NTERIERENOE, BEILEN1E—THATFN identity REUER Identities 3E[:

interface Identities<Vv, M> {
value: V,

message: M

£ EARRY 1dentities O, BAISIANTREZE v Ml v, KE—DHIBERNFEETURTE
TRBTE, ZRBAIMAMIE 1dentities ZROEN identity HRERRVIR[EZEEL:

function identity<T, U> (value: T, message: U): Identities<T, U> {

console.log(value + + typeof (value));

console.log(message + + typeof (message));
let identities: Identities<T, U> = {

value,

message
}i

return identities;

console.log(identity (68, "Semlinker"));
U ERERINEITE, EEtHasmENTER:
68: number

Semlinker: string

{value: 68, message: "Semlinker"}

|

BRR T ATDAN AERBMEOZS, SRR NAEES, TEHNMKE - TEEPUEERZ

=. 2Bk

FERPERZENRER, BNRAFERELBEH, /8 <T, ...> NEBEEXEESTERER
RGN

N
/

2

, B

el

interface GenericInterface<U> {
value: U

getIdentity: () => U

class IdentityClass<T> implements GenericInterface<T> ({

value: T

constructor(value: T) {



this.value = value

getIdentity(): T {

return this.value

const myNumberClass = new IdentityClass<Number>(68);

console.log(myNumberClass.getIdentity()); // 68

const myStringClass = new IdentityClass<string>("Semlinker!");

console.log(myStringClass.getIdentity()); // Semlinker!

ETRBEANIALHIY myNumberclass R, ROM—THIFAERE:

o TEXLHIY 1dentitycClass XNRES, FHAMEN Number KBS ESEE 68 ;
o ZETE IdentityClass £, KBTS 7 BUEZH Number ZEH;
® IdentityClass KLIT GenericInterface<T>, TilLLAY T T/ Number £E!, REIMFEMNT

1ZZE XY GenericInterface<Number> 3E[];
® MXF GenericInterface<u> ¥E[KIR, XEBTE v LT Number , XBEHRERFERAE

TSR, UKRPREE DR HEE, BESTERLX,
SZ BUR T IRRER DR P —EUERIEEEIERE, b, REJEEELITREIEFER Typescript 9
React IMEHER TUTAE:

type Props = {
className?: string

}i

type State = {
submitted?: bool

}i

class MyComponent extends React.Component<Props, State> {

AU EREH, BANEZES React BH—IEER, DAMBRAMAY props M state BEEZEH],
BEFIRXE-EEERARN, BMNETARMEFEERZER? BETRAESSERZEN, i)
BUTRINSERE:

o SRAVRREL. 1ZOSSIGLIE S EURESL BT ;
o HRE. EOWEESZ A EMIZEUELRERNM,



REFBMKAEMNERIEED B RRMERZENAY, EEMETENRRE, AUHNINEEESHRY
R, MBI RERKRIEZHE LAMTFME, EXMBRT, SINZEGLEEHIAMIH
R—RINBIEREETF,

BITBEAENEAERTEZHEXMDFMHNBE . FTEEXEME, ILBIMENE—T
Typescript 2 B HAVE B INEE,

Mg, ZEZR

BNBATAIRERERIE N RETESRZHRINE, IMEZRHARNMER. TERENEZELT
¥, NME—TUEAERZEAR,

4.1 RIREEFE

B, HMNFERBTSHVARE FFERERM, X, FRIERNENMREERME X HEE
TE, BNRZ[AZHEENNTE.

—MRIFBFRAELEFFHREAN, BAIZRIR length BERFTAN, LHMNBRER
identity EREAHZINMEESERIKE:

function identity<T>(arg: T): T {
console.log(arg.length); // Error

return arg;

}

EXMIERT, MEFRIEASEE T HLEE length B, LHEEAILUSEMREMLLRTS
T FERT. HMNBEMMEILELETE extends —TMEBEHNMFTEMEAVED, EUHXE:

interface Length {

length: number;

}

function identity<T extends Length>(arg: T): T {
console.log(arg.length); // FIAIKEllength/EIE

return arg;

}

T extends Length AT HIFHRIFEE, BAIITELRLI Length ZOMNMEMQERE, ZfE, HTANE
FAAREE length BUMNRIEANSEHIAR identity RENES, TypeScript iRmBXINEIRER:

identity(68); // Error
// Argument of type '68' is not assignable to parameter of type 'Length'.(2345)

Lesh, BATERILAER |, SROBZMLARER, Bl <T extends Length, Type2, Type3>,
X F_ERA) length BMHERN, MRHEMNEXMWETESIRENRALE, tholUFRZOE, A
AT



function identity<T>(arg: T[]): T[] {
console.log(arg.length);

return arg;

// or
function identity<T>(arg: Array<T>): Array<T> {
console.log(arg.length);

return arg;

42 ENR ENRERFE

REARNAS—TELNERZSMENENR ENRESFE. TIEFRMNROIZE, B1FHKT
fR—T keyof BRIETF, keyof BRIERFIRETE TypeScript 2.1 FRASIAK, ZBRIERTAI AR FIREVEM
REQFRER, HROXRBEKSRE, "BIFAE, RINEL", BAIKED keyof RIERRHA]:

interface Person {
name: string;
age: number;

location: string;

}

type K1 = keyof Person; // "name" | "age" | "location"

type K2 = keyof Person[]; // number | "length" | "push" | "concat" |
type K3 = keyof { [x: string]: Person }; // string | number

B keyof RIEFF, HAVMAIDEAEUEERENMAER, ZEBNMAIMNESRIENTER extends £
R, ARFMANELERESE keyof REIMEXSREFP, BIRRERARUT:

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

EAERY getProperty RREIH, FANET K extends keyof T WRZEI key —EBNERPESHN
B, IEMASREBITHER. X2~ 1TEELENRRAALE, S5EREA let value =
objlkeyl; AE,

THEHIRE—TUA{FER getProperty HRE:

enum Difficulty {
Easy,
Intermediate,
Hard

function getProperty<T, K extends keyof T>(obj: T, key: K): T[K] {



return obj[key];

let tsInfo = {
name: "Typescript",
supersetOf: "Javascript",

difficulty: Difficulty.Intermediate

let difficulty: Difficulty =
getProperty(tsInfo, 'difficulty'); // OK

let supersetOf: string =

getProperty(tsInfo, 'superset of'); // Error

EMUERBIF, FTF getProperty(tsInfo, 'superset of') XTFIAIL, TypeScript FRiFRS1E
TUTHERER:

Argument of type
""difficulty" | "name" | "supersetOf"'.(2345)

"superset of"' is not assignable to parameter of type

RIAEBIERIZELR, ERENERBANMAIMRIIAIER, KARSTREFORITIENREM.,
BT, BIPRNA—TZESHENARE,

A, ZESHIIALE

£ TypeScript 2.3 BA/F, FATAINZEPRARBESHEERIALE ., SERZEMREERBTERER
EEXBESH, MNIMESHPBIIEEREEEN, XTRIALEMSEER.

RS HENARES ERBRBEMEEM, MNAEERER, B) <r=Default Type>, XNMAYERR
BlanT:

interface A<T=string> {

name: T;

const strA: A = { name: "Semlinker" };

const numB: A<number> = { name: 101 };

2B SHAIRIALBLEE A T AL :

o BERIARENRESEBINNZ AIIERT,

o NARIKEIS AR IZRIRES G,

o IRXLBSHUBAR, RESHHBINLEDITHEXTHR,

o HIEEREXSN, MRABEREVERMSHNKELS, REENRBESHUIRETNENDN
BRIASREL,

o MIRIETE TROARE, HERBEMITAEE—MRERE, BABERRIAKEENIERTLES

o — PIIARFIROGHNEFEZONF R U NMB LB SHEIATIAELE,



o —PRIIARFIROGHINEFEZRONFIAEIMUSIAFRIRESH, RETEE 7TRIAKE,

?F'J %ﬁ: SR

£ TypeScript 2.8 5| N T HKMHEE, FEBRMNTMBRIERELERGEIIRAEMNER, XBMZNEHGRE
*@%gﬁﬁﬁ REUEREBHERT extends XEF, HA—TEERFIHEELRFAKXRR, MENE
ELMEEFRE M,

FHRBRU-NFHRANHITERE AN, MMERMEERREEE—

T extends U ?2 X : Y

MERAANERR: 5 v EBWMELS v, BAXER x, SR v, EFHREREANF, BflRE
BUERES infer KT, SLUIEEUMEX:

interface Dictionary<T = any> {

[key: string]: T;

type StrDict = Dictionary<string>

type DictMember<T>

T extends Dictionary<infer V> ? V : never

type StrDictMember DictMember<StrDict> // string

FELERGIR, SRETHE T extends Dictionary LURKS, HAIZEM infer XBFFERT—

ANEBTE VYV, HIREIZEE, BNRE never A,

£ TypeScript 1, never EERIRTIZIPLEKANFERERIZEE, I8, never XKEIZEHLSR
FHEEENRAMARE REENR PR AR NG LR RFRIAXADREEZEE,

BN, BEFENZE, BBEREZE never WFEKBEFG O AMKIEL never E£E! (FRT never &
B2Z45) . BME any AT BMKIELS never ,

BRT ERRIN AN, MARMAEEM infer XBF, HANERIUAEMSIIIREY Promise I RATRE]
{B25E8Y, tban:

async function stringPromise() {

return "Hello, Semlinker!";

interface Person {
name: string;

age: number;

async function personPromise() {

return { name: "Semlinker", age: 30 } as Person;



type PromiseType<T> = (args: any[]) => Promise<T>;

type UnPromisify<T> T extends PromiseType<infer U> ? U : never;

type extractStringPromise = UnPromisify<typeof stringPromise>; // string

type extractPersonPromise = UnPromisify<typeof personPromise>; // Person

+. ZETRAXH

RNT HEFKZE TypeScript E T —LHEHANIT AR, tbal Partial. Required, Readonly. Record
F ReturnType &, BT RIEZRE, XEBEMNREENBEP/LNEHENIAEEE,

7.1 Partial
Partial<T> MEAMEBENXBEENEH ST REIEIN 2,

X

[ **
* node modules/typescript/lib/lib.es5.d.ts
* Make all properties in T optional
*/
type Partial<T> = {
[P in keyof T]?: T[P];

AUEREH, BB keyof T X r HAMBERMER, REEA in #TERH, BEWES P, &
E&EE Tie) BISHENNEMRE, FEN 2 S, BTRABEREZENAIE,

il

interface Todo {
title: string;

description: string;

function updateTodo(todo: Todo, fieldsToUpdate: Partial<Todo>) {
return { ...todo, ...fieldsToUpdate };

const todol = {
title: "organize desk",
description: "clear clutter"

}i

const todo2 = updateTodo(todol, {
description: "throw out trash"

)i



£ LFEAR) updateTodo FiERR, FHAIFA partial<T> THER, EX fieldsToUpdate HIZEELR

Partial<Todo>, B[l:

{
title?: string | undefined;
description?: string | undefined;
}
7.2 Record

Record<K extends keyof any, T> FERRER k FAMENEMHAERMNS T KB,

X

/[ **

* node modules/typescript/lib/lib.es5.d.ts
* Construct a type with a set of properties K of type T
*/
type Record<K extends keyof any, T> = {
[P in K]: T;

il

interface PagelInfo {

title: string;

type Page = "home" | "about" | "contact";

const x: Record<Page, PageInfo> = {
about: { title: "about" },
contact: { title: "contact" },
home: { title: "home" }

}i

7.3 Pick

Pick<T, K extends keyof T> HfFAZRETEREPNFEMILFR, TREESZD

T LR,

EX:

S



// node modules/typescript/lib/lib.es5.d.ts

[ *%
* From T, pick a set of properties whose keys are in the union K
*/
type Pick<T, K extends keyof T> = ({
[P in K]: T[P];

il

interface Todo {
title: string;
description: string;

completed: boolean;

type TodoPreview = Pick<Todo, "title" | "completed">;

const todo: TodoPreview = {
title: "Clean room",

completed: false

}i

7.4 Exclude

Exclude<T, U> KIFRREENLKEFRT S —THIKERIRE.

X

// node modules/typescript/lib/lib.es5.d.ts

/**
* Exclude from T those types that are assignable to U
*/

type Exclude<T, U> = T extends U ? never : T;

MR T BEWELS v KERE, BAMSIRE never B!, FMIRE T KB, [RETHHNURMEN

T FRELERET v AREBIRE.

il
type TO = Exclude<nan | llbll | IIcII’ ||a||>; // llbll | ncn
type Tl = Exclude<uau | nbn | "C", ||a|| | "b">; // ucn

type T2 = Exclude<string | number | (() => void), Function>; // string | number



7.5 ReturnType
ReturnType<T> HIfEFIEF TIRENREL T AOIREIZEE,

X
// node modules/typescript/lib/lib.es5.d.ts

/**
* Obtain the return type of a function type
2/
type ReturnType<T extends (...args: any) => any> = T extends (...args: any) =>

infer R ? R : any;
il

type TO = ReturnType<() => string>; // string

type Tl = ReturnType<(s: string) => void>; // void

type T2 = ReturnType<<T>() => T>; // {}

type T3 = ReturnType<<T extends U, U extends number[]>() => T>; // number]]
type T4 = ReturnType<any>; // any

type T5 = ReturnType<never>; // any

type T6 = ReturnType<string>; // Error

type T7 = ReturnType<Function>; // Error

BENATIRTALY, BEBENRNBNEERILRIENER,
I\, ERZEBIEMR

8.1 1EXR

B, ZREFREREETEANZE TREZBHEEBXMNNSR, thal:

class FirstClass {

id: number | undefined;

class SecondClass {

name: string | undefined;

class GenericCreator<T> {
create(): T {

return new T();

const creatorl = new GenericCreator<FirstClass>();



const firstClass: FirstClass = creatorl.create();

const creator2 = new GenericCreator<SecondClass>();

const secondClass: SecondClass = creator2.create();

EULERBEF, BINEX TR INEBEEN—TZEE cenericCreator<T> , fEEANY
GenericCreator ;ZBIEA, HATEX T —TEN create NRA LA, ZHERERH new XBEFE
TRENEIREB RIS REL, REEMNNIN SR, EaENE, NERBHAEERET, T
RS, 7£ TypeScript v3.9.2 RiZBR FRIERUTHIR:

'T' only refers to a type, but is being used as a value here.

BRTEIRNEERE: 1 RBEUEXRE, BUEBRMHEE. BANGRRXMEE? RIE TypeScript X
H, ATEEREREBLETXRENNER, RNFEEIHMWSRERKSIATRE, IT LR, *
MABERRBRLRR, BAISRNTB—THEER.

£ TypeScript #0F, fRATLAER new XEEFHRIEIA—THIEEHEL:

interface Point {

new (x: number, y: number): Point;

BAEFEOFRY new (x: number, y: number) EAIFMRZAMWERS, HIBEWT:
ConstructSignature: new TypeParametersopt ( ParameterListopt ) TypeAnnotationopt

Et@ﬂ’%@ﬁ%%qﬁ TypeParametersopt . ParameterListopt ﬂ] TypeAnnotationopt ﬁ%”ﬁ
e ANERIEEISE . RN ESIRMANERNEEERE ., SIZEEEMNNALME LAERF N
T

new C
new C ( ... )

new C < ... > ( ... )

NBFADEEE, BNBRNB—5 ZEXNOED, BRI,
8.2 iS5 PR NS E
1E TypeScript 152 HLE AR SIS BRI R :

An object type containing one or more construct signatures is said to be a constructor type.
Constructor types may be written using constructor type literals or by including construct
signatures in object type literals.

BEAERERMER, HOTATMSHNUTEL:

o HE— TSI TWIERRNNREEBMNIDER LR ;
o MISREHRAAIUERWERIREFTHENESMEZRNNRREFTHERRES.



BAt L2ZWEREREFTHENR? WERNLEFHERES R THWERMERANTREENES,
Birsfin, WiSRBREFEENTANT:

new < Tl, T2, . > (pl, p2, ... ) == R

ZEAS U TN RERFESZFMN:

[ay

{ new < T1, T2, . > (pl, P2, ... ) «: R }

TEREARENSERRERA:

/1 MEREEREFEE

new (x: number, y: number) => Point

FMTUTHREEFEHE:

new (x: number, y: number): Point;

-

8.3 MG R ENR BRI A

ENEME R IR BRIV AR, R ETEF

interface Point {
new (x: number, y: number): Point;
X: number;

y: number;

class Point2D implements Point {
readonly x: number;

readonly y: number;

constructor(x: number, y: number) ({

this.x = x;

this.y = y;

const point: Point = new Point2D(1l, 2);

NFERIRES, TypeScript miFSSETUATHEIRER:



Class 'Point2D' incorrectly implements interface 'Point'.
Type 'Point2D' provides no match for the signature 'new (x: number, y: number):

Point'.

MBIERZRIERE TypeScript ARBIMAFES ?UJ:KE’\JI‘EJE'ﬁ %ﬁc’i?& X e, HNMBEREXNEIE
EXH point EOMITHE, ENERONBEMENMEREEEHAITIE

interface Point {
X: number;

y: number;

interface PointConstructor {

new (x: number, y: number): Point;

SREORDZE, BRTEIHEEEENXH Point2d EZF, BIIXEXT— newpoint L] RE,
xmuﬁlﬁﬁ?mﬁ{%)\ﬂ’\] PointConstructor REVAYFDIERER, REIFEXINZAY Point R,

class Point2D implements Point ({
readonly x: number;

readonly y: number;

constructor(x: number, y: number) {
this.x = x;

this.y = y;

function newPoint(
pointConstructor: PointConstructor,
X: number,
y: number

): Point {

return new pointConstructor(x, y);

const point: Point = newPoint(Point2D, 1, 2);

8.4 (ERZEIBIEN R

THRSWEEZMWERNEE ZE, TERINKRABFER EESEINEM, FERMEEEN—T
create AL, BRUTAIR:



class GenericCreator<T> {
create<T>(c: { new (): T }): T {

return new c();

FEUERBSR, BNEFEXT create MATE, RIBZFENER, BATTUNMERG AZE—
SH, HXBEMSREERE, HZWERBTESEUSE, BRZWERNE, RREIZEE TR
1,

MRINERBEBSHNE, LLMBE— number ERSERT, BATRAILUXEEN create k!

create<T>(c: { new(a: number): T; }, num: number): T {

return new c(num);

E¥5E GenericCreator ;2HIZE EAMNIFAAILMER TEN A FLIE Firstclass M SecondClass
A9

const creatorl = new GenericCreator<FirstClass>();

const firstClass: FirstClass = creatorl.create(FirstClass);

const creator2 = new GenericCreator<SecondClass>();

const secondClass: SecondClass = creator2.create(SecondClass);

N, BEHR

® typescript-generics
® typescript-generics-explained

® typescript-tip-of-the-week-generics



https://medium.com/better-programming/typescript-generics-90be93d8c292
https://medium.com/@rossbulat/typescript-generics-explained-15c6493b510f
https://dev.to/shadow1349/typescript-tip-of-the-week-generics-170g

E=F WE TS PHLFENFTS

REMEFEDEXLEFAFS] TypeScript Ii2F, 1BRRY 9 X "FIF NS, TERINKTENEA
BE—IRS —— VETHERIER.

. VIS ERIER

AL T HERNESRTEMELRN, — M NEEREADIRES | IUBATHSRENREIE
null 13k undefined £, BAME, x! M x {EiFFHER null 1 undefined ,

BLIFZMISIRIEFRREB T 2RE? TEBIITRE— TR SRIEFHN—EERTR,

1.1 ZB& undefined ] null 7!

function myFunc(maybeString: string | undefined | null) {
// Type 'string | null | undefined' is not assignable to type 'string'.
// Type 'undefined' is not assignable to type 'string'.
const onlyString: string = maybeString; // Error

const ignoreUndefinedAndNull: string = maybeString!; // Ok

1.2 AR AT 288 undefined 8!

type NumGenerator = () => number;

function myFunc(numGenerator: NumGenerator | undefined) {
// Object is possibly 'undefined'. (2532)
// Cannot invoke an object which is possibly 'undefined'.(2722)
const numl = numGenerator(); // Error

const num2 = numGenerator!(); //OK

B 1 JESHTS RIS A MBI A JavaScript (AIBEhTSNS, FRIMTESSRREMMOITIEs, BHSIE
B, LOTERMIF:

const a: number | undefined = undefined;
const b: number = a!;

console.log(b);
U E TS KBBEHEFEMMNUT ES5 GHG:

"use strict";
const a = undefined;
const b = a;

console.log(b);



BATE TS KB, BIERTIETHIS, #13 const b: number = a!; 1BGAIBAET TypeScript 2
B ERMEE, BEERD ESS 87, | IFTMSRIERNEBR T, FRAENREFHITUER
B, EEHA8SH L undefined ,

1.3 HRERENS

£ TypeScript 2.7 lRAFRSIAN T HERERS, BIAFEXLFBEUENEEFREERE—T | S, MM
HiF TypeScript ZBMSWAMHIEE, AT EIFIRRErER, HIRETBENEF:

let x: number;
initialize();
// Variable 'x' is used before being assigned. (2454)

console.log(2 * x); // Error

function initialize() {

x = 10;

RIARZFEEERREE x ERERKERT, BRRZEEA, HNJUNERRERENS:

let x!: number;
initialize();
console.log(2 * x); // Ok

function initialize() {

x = 10;

BT let x!: number; FAEMIERTS, TypeScript fmiFLEMSENEZE LS HAFHHTIRE,
— N — ~ix
Z. 2 IBRF

TypeScript 3.7 LI T IFE RS ECMAScript IheEz—: AJi%4E (Optional Chaining) . & T Ali%s:
B, BiRSREBRIRIEE null 3 undefined FAIMUIENEIEREREARIIEIT, AIEFEAIZO
Y 2. BER, EXHBUTIEE:

obj?.prop

obj?.[expr]

arr?.[index]

func?. (args)
XEBAIRE—DRLERE S TARIEIBF

const val = a?.b;

N T EFRIRRETIEDE, BAREBE—T1Z const val = a?.b IBAHRIFEMAY ESS AA3:



var val = a === null || a === void 0 ? void 0 : a.b;

ERORBEZESRENR a 57 null 5 undefined, MRZHIEMIZEDLRE undefined, X#F
FUAT DAL ENE L RERIANRIEBIT. IRAIBEELBEIFIMER 2. KENRSER ss FATERENR
1g:

if(a && a.b) { }

if(a?.b){ }
/[ **

* if(a?.b){ } HEFHESSHI

*

* if(

* a === null || a === void 0
* ? void 0 : a.b) {

* }

*/

BEEZIRNZE, 2. 5 ss BEFTAREARR, ss ETETFEN falsy 1B, LEUWEFRFE, O,
NaN. null f] false &, M 2. RERIERREEN null § undefined, XF 0 FZFREFRIR,
HASHIM 485",

2.1 a[i&c KA

AIEERR T SRR B RIS ZS, EXRXFFRNETTRRIAE, EMNTAXMUTAERERTAE, R
EANETTRIAE R TFBRANABARRRFFREM, LEIERFNSH. BFZRSIH Symbol:

function tryGetArrayElement<T>(arr?: T[], index: number = 0) {

return arr?.[index];

M ERBRERFRFZEMAT ES5 UH3:

"use strict";
function tryGetArrayElement(arr, index) {
if (index === void 0) { index = 0; }

return arr === null || arr === void 0 ? void 0 : arr[index];

BT WRA KR ESS 1488, RBAETE tryGetArrayElement F/EFSBENGNBMASE arr WERS
7 null 3§ undefined, MTITRIET FHAMCIBAIFERITIE,



2.2 A]ikHE 5 R ENIRE A

LA — RN ARt T SR AT . IR AR, RRRERN. RARE
RATE, AR A NS R E RS RS, REIANRRRN
B, ERAEETINERARBEE undefined TIRRHE— M RE.

ALEIARERRERERESR, tbin:
let result = obj.customMethod?. ();
1Z TypeScript R34 IFERMM ES5 HLIBH1 T :

var result = (_a = obj.customMethod) === null

|| _a === void 0 ? void 0 : _a.call(obj);

FIMEERFIERERARR, BMNBEREUNTHMNEESEC

o MNRFE—TEMBREZEMEBNNIEARZREER, FA 2. MASTE— TypeError &
o

o MARMEETHRBRERMNIAR. HREUKITERINIALN — EASRHEIGEENRIAR
R, R iReHERBEARMEL a?.b / someMethod() FRIATPHIFRIEIZED someMethod Y
FEER.

=. 7 SEAHEHE

£ TypeScript 3.7 lRAFR TSIATHIEN BRI 2. 25, BEINT—THNEEEEN — =
BEEHEER 22 . HEMIZEER null 5 undefined i, HREIAMANRIEL, TNLREZMAEE
(388

528 || BERNAE, BENSELIRIELN falsy EINREAMIRIELR. BMEiR, WREER
|| RARLEZEREFANNEN, RAEZBIIERZINTAH, bk falsy B (", NaN 5 0) B,

RERE—TEREHF:

const foo = null ?? 'default string';

console.log(foo); // Hiti: "default string"

const baz = 0 ?? 42;

console.log(baz); // Hiti: 0

ME TS UBEERwER, SEMMNUT ES5 E3:


https://developer.mozilla.org/zh-CN/docs/Web/JavaScript/Reference/Global_Objects/TypeError

"use strict";
var _a, _b;
var foo = (_a = null) !== null && _a !== void 0 ? _a : 'default string';

console.log(foo); // Hii: "default string"

var baz = (_b = 0) !== null && _b !== void 0 ? _b : 42;
console.log(baz); // Hit: 0

BEMEA LA, HNEMENN T RE, =ESHCENFEUEERRA]
B, TEBMRNMB=EESHZEFFENERNN—EEEET.

3.1 5888
LU ESHEESNAETIARTN null 5 undefined Y, FNAMATARHTRIE.

BENFENEED

function A() { console.log('A was called'); return undefined;}
function B() { console.log('B was called'); return false;}

function C() { console.log('C was called'); return "foo";}

console.log(A() 22 C());
console.log(B() 22 C());

EFARBETE, EHamEUTER:
A was called
C was called
foo

B was called

false

3.2 T EES && ) | | #R1ERFHA

EEESHICER 22 HIES AND (&&) fOR ([]) RHHESER ?7? BTN, ZMIER TS
i SyntaxError,

"||' and '??' operations cannot be mixed without parentheses.(5076)

null || undefined ?? "foo"; // raises a SyntaxError

// '&&' and '??' operations cannot be mixed without parentheses.(5076)

true && undefined ?? "foo"; // raises a SyntaxError
BLERESRKEXNRBMAILRNEIITN, tE0:

(null || undefined ) 2?2 "foo"; // JR[E "foo"



3.3 SANEFHEIER 2. XA

TEESHEERHY undefined 5 null X ME, AEBEIRER 2. h2W0tt, LERNVIRIER, X
FipRl BRI 8ERN undefined 5§ null BN SAFAEREBEH.

interface Customer {
name: string;

city?: string;

let customer: Customer = {

name: "Semlinker"

}i

let customerCity = customer?.city ?? "Unknown city";

console.log(customerCity); // HiHt: Unknown city

RIEHNEENE T ZEEH ZEMFNNAGRIERNN— LIS, REENMIAUE
TypeScript 3.7 A ERRASP{ER . HAMRDATLAFE JavaScript WIEHRERE, {BIRFREEE) Babel,
£ Babel 7.8.0 IRt FHIASIFZEEHEBER.

/. ?: AR

AHRNREST, ZO—MREENHE, ERXTHNMER, MEANCTHEEREESLIN,
TypeScript FEHEOZ— N EE RIENRZ, BRTAIATHEN—SSTHETHRIUI, BERT
MIIREAZIK (Shape) 1 #H{THER,

£ TypeScript F{FF interface F*BEFHIAIIARA—MNED:

interface Person {
name: string;

age: number;

let semlinker: Person = {
name: "semlinker",
age: 33,

}i

AU EREH, HAIFRT person MO, EEETMTMENEMY nane M age . FEHYAT Person
RUTER, MRBOENEMY, TypeScript RiFsRMSiRnBNNEIRESR, tha:

// Property 'age' is missing in type '{ name: string; }' but required in type
'Person’'.(2741)
let lolo: Person = { // Error

name: "lolo"



RNTEBERERNERE, BRI LAERETEIEAEARIEN:

interface Person {
name: string;

age?: number;

let lolo: Person = {

name: "lolo"

41 THZ*R
4.1.1 Partial<T>

AEXIMB AR AIRER, ATIRESNEBERR, HITIUAFIA TypeScript REMN T EZEE pPartial<T>
RIRRIBEMEO LB FE X E TR AT ER

interface PullDownRefreshConfig {
threshold: number;

stop: number;

/**
* type PullDownRefreshOptions = {
*  threshold?: number | undefined;
*  stop?: number | undefined;
* )
*/
type PullDownRefreshOptions = Partial<PullDownRefreshConfig>

BAERG partial<r> RAE, THILFE(IKE-—TERAQILIMN:

/**
* Make all properties in T optional
*/
type Partial<T> = {
[P in keyof T]?: T[P];
}i

4.1.2 Required<T>

BEPART BAPREMDIER MEOPEXNEEEEHFRNIE, IBEEFREEMENRLENRIEZ ML IERT
e? HRIAMR, THXXTHER, HAAIUER Required<t> THAKE, BFRIERARAT:

interface PullDownRefreshConfig {
threshold: number;

stop: number;



type PullDownRefreshOptions = Partial<PullDownRefreshConfig>

[ *%
* type PullDownRefresh = {
* threshold: number;
* stop: number;
* }
*/
type PullDownRefresh = Required<Partial<PullDownRefreshConfig>>

R, BAIRE—T Required<t> THERZMALIAY:

[ **
* Make all properties in T required
*/
type Required<T> = {
[P in keyof T]-?: T[P];
bi

FSRTE Required<t> TEXMNE, BT -2 BIRTTBBIERLN 2, FEEIEMTEIN AL,
h. &IBEEFT

£ TypeScript FRXEKBZESNREEHN—TRE, BY « ZEFAIMNERBENSTEREEME
—RAA—MRE, EEE TRRINAMARENEE.

type PartialPointX = { x: number; };

type Point = PartialPointX & { y: number; };

let point: Point = {
=8 g

y: 1

A LEABHRENFTEXT Partialrointx KA, REEM &« ZEMNLIZ—TH point KB, X
T—TER x My B4R, RBREXT— point KEWTWEHEMN.

5.1 ABEMRERENGH
WAMERDRT, RRESHSTLEOTERPR, WIFEHARLERREFERARNMR, B RALET
X%,

interface X {
c: string;

d: string;



interface Y {
c: number;

e: string

type XY X & Y;

Y & X;

type ¥X

let p: XY;
let g: YX;

A LIRS, #HOXMERDO Y HSE—THEERIRR ¢, EENNRER—H, TFXMER, L
B XY £848Y YX KBR G c EBZARER AR string B number FEAUNE? LEAITERIGIF:

p={c: 6, do "d", e: "e" };

17 b = {E: 6, d: "d", e: "e"[j;
A
&) input.ts 1 of 2 problems

Type 'number' is not assignable to type 'never'. (2322)

input.ts(2, 3): The expected type comes from property 'c' which

q = { c: ucu’ d: ndn, e: llell };

&) input.ts 2 of 2 problems

Type 'string' is not assignable to type 'never'. (2322)

input.ts(7, 3): The expected type comes from property 'c' which

NAEO X FEOQ YIEANG, BA cERBSTH never B? XZ2REABENERH G c FIZEER
string & number , B¢5 c BEBEEAIAR string REIXAIIUE number EKH!, RIFEXFhsHE!
BEAEEN, FIBEANGERR c B9ZEEA never ,

5.2 RIBIEEMREEENEH

FLEEREIS, MEFEO X MEO Y PRRAR c MERMEEARBIELE, BLANRZIFESFLEE
BEE, Xe2taldh. BIRETBEREF:

interface D { d: boolean; }

interface E { e: string; }



interface F { f: number; }

interface A { x: D; }
interface B { x: E; }
interface C { x: F; }

type ABC = A & B & C;

let abc: ABC = {
x: {
d: true,
e: 'semlinker',
f: 666

}
}i
console.log('abc:', abc);

N ERBEINETE, THaesmbUTER:
abc: v {x: {.}}

wik:
d: true
e: "semlinker"
f: 666

» _proto__: Object
»_proto__: Object

HEER, ERASTEREN, EFARENMAR, BMAKRENIFERKIERE, BAZR RIS
a¥t.

7N | DIRT

£ TypeScript REXEE! (Union Types) FRABUERIANZMERPI—F, BKXEXREER | 2R
B|PEE, REXEBEES null 5 undefined —FC{FM:

const sayHello = (name: string | undefined) => { /* ... */ };

M ERBIF name RYERLZE string | undefined BEIRET LB string g} undefined HYE(ZIBLA
sayHello K%Y,

sayHello("semlinker");

sayHello(undefined);

LEsh, MNTFEAERERN, (RAERBEINTHAE:



let num: 1 | 2 = 1;

type EventNames = 'click' | 'scroll' | 'mousemove';

REIRE 1. 2 3 ‘click’ WIRATESRE, ARARMERESRLMEFH—T.
6.1 REURIF

HERAKE RN, BILFREELMEREEIKEN SAIENERER, MERFRIPMIE LI
AR —FPFER,

KEFRIPRAMTIETRNEN—MREAN, BTHRERZREE—ENCEA. HRO1ER, KBERFRPA
MRIE—TFREE—TFRE, REENERITUNE—THF. XERPSHEERNHAZETER
@, EEZRBEWRNESE. HENRE, UHENQLEE.

BRI EERH UMPAY S TURSTHL BRI

6.1.1in X

interface Admin {
name: string;

privileges: string[];

interface Employee {
name: string;

startDate: Date;
type UnknownEmployee = Employee | Admin;
function printEmployeeInformation(emp: UnknownEmployee) {

console.log("Name: " + emp.name);

if ("privileges" in emp) {

console.log("Privileges: " + emp.privileges);
}
if ("startDate" in emp) {
console.log("Start Date: " + emp.startDate);
}
}

6.1.2 typeof X§EF



function padLeft(value: string, padding: string | number) {

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

return Array(padding + 1).join(" ") + value;
}
if (typeof padding === "string") {

return padding + value;

}

throw new Error( Expected string or number, got 'S${padding}'.’);

typeof EEURIFATIFMMAZX: typeof v === "typename" ] typeof v !==
typename , "typename" WAZIE "number", "string", "boolean" B "symbol" , {B

TypeScript AAZRMILREHREFNFHLER, ESATIERLERIATVIRAIALEFRE.

6.1.3 instanceof X§¢=

interface Padder {

getPaddingString(): string;

class SpaceRepeatingPadder implements Padder {
constructor (private numSpaces: number) {}
getPaddingString() {

return Array(this.numSpaces + 1).join(" ");

class StringPadder implements Padder {
constructor (private value: string) {}
getPaddingString() {

return this.value;

let padder: Padder = new SpaceRepeatingPadder(6);

if (padder instanceof SpaceRepeatingPadder) {
// padderfyZRBINF} 'SpaceRepeatingPadder'’

6.1.4 BEXEBRIPAIEEET (type predicate)



function isNumber(x: any): x is number {

return typeof x === "number";

function isString(x: any): x is string {

return typeof x === "string";

t. _BFDRE

TypeScript 2.7 H3R 7 XM F D IRFFAZ S, [EMEBIESD MRTF ECMAScript IREPARRRIAFE, 33T
— M EFFHEZ, RIETUNETE—"TUSERNENZENDFRARD AT

const inhabitantsOfMunich = 1 464 301;

149 _600_000;

const fileSystemPermission = Obl1ll 111 000;
const bytes = 0b1111 10101011 _11110000_00001101;

const distanceEarthSunInKm

DRHEAAZRHEFEENE, EZEIAENMIETZ—RMERENTF., UL TS ABLEIHE
[, 4R ES5 3!

"use strict";

var inhabitantsOfMunich = 1464301;
var distanceEarthSunInKm = 149600000;
var fileSystemPermission = 504;

var bytes = 262926349;

7.1 {EF PRI

SRUFHBYELRRYS, OEERNIEE LR, LNFREERMIF RN _ HF
. I TFRERS R RIESN:

// Numeric separators are not allowed here.(6188)
3 .141592 // Error
3..141592 // Error

// Numeric separators are not allowed here.(6188)
1_el0 // Error
le 10 // Error

// Cannot find name ' 126301'.(2304)

126301 // Error

// Numeric separators are not allowed here.(6188)
126301_ // Error

// Cannot find name 'b111111000'.(2304)

// An identifier or keyword cannot immediately follow a numeric literal.(1351)



0_b111111000 // Error

// Numeric separators are not allowed here.(6188)

0b 111111000 // Error
é/\\\{ -mzzl—\ \ Zi{im%/l\ ﬁlzﬁ ‘ ’ ttyu

// Multiple consecutive numeric separators are not permitted.(6189)

123__ 456 // Error

7.2 R BRTT
15, FEEBMNEUTATRIMTEFORBRTRIF R

® Number ()
® parselInt()

® parseFloat()

XE A 1HKE— T LhRAfF

Number ('123 456")

NaN

parseInt('123 456")
123
parseFloat('123_456")
123

?EEHEN:_FL)U:E’x]é%%*%ﬁﬂ]ﬁﬁﬁﬁ%ﬂ@, FTAELLED RN ER IR, SAREBR LR
RERRBEIFNFIOFRIMIZEIR . XEBAIRENX— removeNonDigits HIRE

const RE_NON DIGIT = /["0-9]/qgu;

function removeNonDigits(str) {
str = str.replace(RE_NON_DIGIT, '');

return Number (str);

ZREBT EAFBER replace HIARBIRIFMFHFR, BENERLRWNT:

removeNonDigits('123 456")
123456
removeNonDigits('149,600,000")
149600000
removeNonDigits('1,407,836")
1407836

, 18



J\. @XXX 3timas
8.1 EIHERiEE

ﬂi?—%lﬂu}zﬁm TypeScript BJ/MA LS, r”—‘héﬂu Ll BAEARBER BSRIT
7, HSUXERIGBMIEE, BHRNARE— DR, EIRHEIBITUSEDE XS5 REXN
JERQHEO

@Plugin({
pluginName: 'Device’,
plugin: 'cordova-plugin-device',
pluginRef: 'device',
repo: 'https://github.com/apache/cordova-plugin-device',
platforms: [ 'Android', 'Browser',6 'iOS', 'macOS', 'Windows'],

})
@Injectable()

export class Device extends IonicNativePlugin {}

AU EREH, HATETEMHERERT ionic-native FHHRIERXRTER, ™ ePlugin({...}) FHY e
S RBEENE, ATARBIEENER? XERNRE—THRIFEMET ES5 AF3:

var _ decorate = (this && this. decorate) || function (decorators, target,

key, desc) {

var ¢ = arguments.length, r = ¢ < 3 ? target : desc === null ? desc =
Object.getOwnPropertyDescriptor (target, key) : desc, d;

if (typeof Reflect === "object" && typeof Reflect.decorate === "function")
r = Reflect.decorate(decorators, target, key, desc);

else for (var i = decorators.length - 1; i >= 0; i--) if (d =
decorators[i]) r = (¢ < 3 ?2 d(r) : ¢ > 3 ? d(target, key, r) : d(target, key))
|| r;

return ¢ > 3 && r && Object.defineProperty(target, key, r), r;

var Device = /** @class */ (function (_super) {
__extends(Device, _super);

function Device() {

return super !== null && _super.apply(this, arguments) || this;
}
Device = _ decorate([

Plugin({

pluginName: 'Device’,
plugin: 'cordova-plugin-device',
pluginRef: 'device',
repo: 'https://github.com/apache/cordova-plugin-device',
platforms: [ 'Android', 'Browser',6 'iOS', 'macOS', 'Windows'],
Py
Injectable()

1, Device);



return Device;

} (IonicNativePlugin));

BEEMCIEAA], ePlugin({...}) Ml eInjectable() REARKIEMMERIVIEREA, ©MN

THRSRFESUHANT K ERNS ﬁﬂ?ﬁi’* _ decorate R, Mt _ decorate X
Device RIEANSRAAEBRIKERMNEE, MM BXRAIINEE.,

8.2 RifFFHI DR
7 TypeScript FREIHRS WAL, BIERIE, HIRRHRNSMRIHRLAL,

8.2.1 L KIfig3

declare type ClassDecorator = <TFunction extends Function>(
target: TFunction

) => TFunction | void;

RIIMBEAREN, MEAREMEN, ERK— 38
e target: TFunction - #2E1MHAYZE

BxF—RE, BEAZREEHATT, BE, BNILRMF

function Greeter(target: Function): void {
target.prototype.greet = function (): void {
console.log("Hello Semlinker!");

}i

@Greeter
class Greeting {
constructor() {
// PIERSEI

let myGreeting = new Greeting();

(myGreeting as any).greet(); // console output: 'Hello Semlinker!';

r

E- I P

FEIOBIFR, FAIEXT creeter FEEMizZ, FEREAMERT ecreeter IEENE, RIEMEMES.
RIBRR: EETUMNERES L@V, 7E TypeScript Playground FiZITEBE SR,



https://www.typescriptlang.org/play/index.html

8.2.2 Bz

BRI AR
declare type PropertyDecorator = (target:0Object,
propertyKey: string | symbol ) => void;

BEERmMEMZEX, AERRMENEE., SRR

e target: Object - #EEIHAYSE
e propertyKey: string | symbol - #E2E MR BHER

EIRITHR, DLERMIFRRG:

function logProperty(target: any, key: string) {
delete target[key];

const backingField = " " + key;

Object.defineProperty(target, backingField, {
writable: true,
enumerable: true,

configurable: true

)i

// property getter

const getter = function (this: any) {
const currVal = this[backingField];
console.log( Get: ${key} => ${currvVal} );
return currVal;

}i

// property setter

const setter = function (this: any, newVal: any)
console.log( Set: ${key} => ${newVal} );
this[backingField] = newVal;

}i

// Create new property with getter and setter
Object.defineProperty(target, key, {

get: getter,

set: setter,

enumerable: true,

configurable: true

})i

class Person {

@logProperty

{



public name: string;

constructor(name : string) {
this.name = name;
}
}
const pl = new Person("semlinker");
pl.name = "kakugo";

M ERBIENTEX T — logProperty R, RIRIRAFXNEMHRIE, HREHINETE, EEH
BB TER:

Set: name => semlinker

Set: name => kakuqgo

8.2.3 iR IR
Vabre i kiR

declare type MethodDecorator = <T>(target:Object, propertyKey: string | symbol,

descriptor: TypePropertyDescript<T>) => TypedPropertyDescriptor<T> | void;

RERmSIREX, BRRIHENGE ERE=T5H:

e target: Object - #EEIHRYSE
e propertyKey: string | symbol - /53%%3
e descriptor: TypePropertyDescript - B4R

RIERZ, B+

function log(target: Object, propertyKey:

string, descriptor:
PropertyDescriptor) {

let originalMethod = descriptor.value;

descriptor.value = function (...args: any[]) {

console.log("wrapped function: before invoking "

+ propertyKey);
let result =

originalMethod.apply(this, args);

console.log("wrapped function: after invoking "

+ propertyKey);
return result;

class Task {
@log
runTask(arg: any): any {

console.log("runTask invoked, args: "

+ arqg);
return "finished";



let task = new Task();
let result = task.runTask("learn ts");

console.log("result: " + result);

M ERRBRINEIT/E, EHasmt TS

"wrapped function: before invoking runTask"
"runTask invoked, args: learn ts"
"wrapped function: after invoking runTask"

"result: finished"

8.2.4 SEKIHZF

N

e L

declare type ParameterDecorator = (target: Object, propertyKey: string |
symbol,

parameterIndex: number ) => void

N

SERINRMBEANY, ERARRMGRBSH, ERE=T2%:

e target: Object - #H3EMRAVZE
e propertyKey: string | symbol - 5355
e parameterindex: number - EFSHNRS|E

function Log(target: Function, key: string, parameterIndex: number) {
let functionLogged = key || target.prototype.constructor.name;
console.log( The parameter in position ${parameterIndex} at ${functionLogged}
has

been decorated’);

class Greeter {
greeting: string;
constructor (@Log phrase: string) ({
this.greeting = phrase;

}

M ERBAINEITRE, EfazmuATER:

"The parameter in position 0 at Greeter has been decorated"



. #EXXX PhBEFER

£ TypeScript 3.8 R At FFIAZ#5 ECMAScript TAEFER, FRAAXUT:

class Person {

#name: string;

constructor (name: string) {

this.#name = name;

greet() {

console.log( Hello, my name is ${this.#name}!”);

let semlinker = new Person("Semlinker");

semlinker.#name;
7y e
// Property '#name' is not accessible outside class 'Person'

// because it has a private identifier.

S5ENEY (BEZER private BIFFERNEMN) RE, LWEFEREFICUATAN:

o FABFERM # FRIFk, BRBNMZAMERZMR;

o SMIMEFEREMBE—MRETHESHE;

o NEEFEFAEFER_E(F TypeScript Alifa)l &M (40 public 8% private) ;
o FABFERAEEEESNEZIMALE, BEERBEHIEME,

9.1 TAFFES private HIX 5!

WEXEER # EXNIMEFERS private BIREXFEEMTAXAIE? MEFHALKE—T
private BYR:

class Person {

constructor (private name: string){}

let person = new Person("Semlinker");

console.log(person.name) ;

ELEERBH, FNICIET — Person 28, 1ZEPFH private BIHREX T —TFAEEM name,
BREFERZECIE— person WR, AJGBII person.name Kif[d) person NRIFBREM, XA
TypeScript RiFBSIERIUATRE:

Property 'name' is private and only accessible within class 'Person'.(2341)



A FRRZ N FENE? HRIRAI LAERKEBSIE person ¥y any 231!

console.log( (person as any).name);

BT IXMARNRBAMBRT TypeScript FiFBNERRT, EREEITRENTEZIIAEE Person
KA ERMY, NTARXEFNRE? BAKE—TRIFLEM ESS5 1S, IHRMAESEET
var Person = /** (@class */ (function () {
function Person(name) {

this.name = name;

}

return Person;

)i

var person = new Person("Semlinker");

console.log(person.name) ;

REHEEE L MUERITS, 7E TypeScript 3.8 A EMRASER # SENMIETREFESERMHAR
B

class Person {

#name: string;

constructor (name: string) {

this.#name = name;

greet() {

console.log( Hello, my name is ${this.#name}!”);

M ERIBEMEERN ES2015, SRIFERMUTREB:

"use strict";

var _ classPrivateFieldSet = (this && this._ classPrivateFieldSet)
| | function (receiver, privateMap, value) {
if (!privateMap.has(receiver)) {
throw new TypeError("attempted to set private field on non-instance");
}
privateMap.set(receiver, value);
return value;

}i

var _ classPrivateFieldGet = (this && this._ classPrivateFieldGet)
|| function (receiver, privateMap) {

if (!privateMap.has(receiver)) {



throw new TypeError("attempted to get private field on non-instance");

}

return privateMap.get(receiver);

var _name;
class Person {
constructor (name) {
_name.set(this, void 0);

_ classPrivateFieldSet(this, _name, name);

}
greet() {

console.log( Hello, my name is ${_ classPrivateFieldGet(this, name)}! " );
}

}

_name = new WeakMap();

~

]

TR R, /A # SEXM ECMAScript AEFE, 2B weakMap M EHEZME, EIIHIE
SS4R  classPrivateFieldSet #1  classPrivateFieldGet XM ERTIREEIREY

1E,

e ES proposal: numeric separators



https://2ality.com/2018/02/numeric-separators.html
https://www.typescriptlang.org/

=z N -
ENE I AEER
FEMEEFER, I BARETTmAY, L4y, BesiimE, XEFmste T HMIEBNEERE
Ko b4, ERABEER, BMEEAAARKIVINARS, JLERFEZRTENAGEXN R,
MmiER—% Web BRE4F R TN, EREHERFNZITSFRIRESR, BMTIUMARIHERRRESRBE
A ERM. AT BMMTEF Y, ERZIRITRAEP, F—MERATI & XIRITHERN, Bl
TEIENRNRER.

4
M '
RS
[ £ .
>

AEHR

(xrEst)

T &I UT =2k

o FEAT[ #3z{ (Simple Factory Pattern)
o TJ 7i%xt&E=L (Factory Method Pattern)
o MZRTI[ &= (Abstract Factory Pattern)

ABMEFENBHLI BRI HEERS, TR SREEREOXEANE, TERNE
RN BELT B,

—. BRI &

1.1 ERI & XEN

EE T ER I BESEER, EhI£RENT S EATURNR, M iR

NRZERANS AR IR LT T m" 25, BMERERUERERT M AZTEAE miIE
REFHT,

REXNTRIEARE R T R MAERE, B LRERFIERREE R R, XERN Tik/VvAHF
EpE@E e T RN, WEFUBPEERG, ENE—T BMW I AaERRRI &RXHRE
&



@ BPTEWE

@ I RH&EF

@ T ANEERE

@ TANEFEF

® FFRTAF

oF

TIAA
-
e )R
A |

FELEEA, FESENTAFBENRRE, pingan 1 ghw 5@ BMW T 3T T BMW730 I

BMWS840 BISHZEH,

BEI #RYNNEREHTESHAEETTRERXMNEAF ., E Tk, WES

BN BUEERE R KR BMW I £ S F FrETE,

1.2 T REhk

@ BMW @ BMWFactory

o run(): void @ produceBMW(model: "730" | "840"): BMW

@ BMW?730

o run(): void

1. EX BMW %

@ BMW840

@ run(): void

abstract class BMW {

abstract run():

2. BlE& BMW730 %

void;

(BMW 730 Model)

class BMW730 extends BMW {

run(): void {

console.log("BMW730 AGHI&");

}



3. 8JZ BMW840 % (BMW 840 Model)

class BMW840 extends BMW {
run(): void {
console.log("BMW840 &GIIK");

4. BlE BMWFactory T 2§

class BMWFactory {

public static produceBMW(model: "730" | "840"): BMW {
if (model === "730") {
return new BMW730();
} else {
return new BMW840();
}
}

5. &£r=# &5 BMW730 1 BMW840

const bmw730 BMWFactory.produceBMW("730");

BMWFactory.produceBMW("840");

const bmw840

bmw730.run();
bmw840.run();

M ERBEITENEEER?:

BMW730 A&
BMW840 A&GhlE

BRI ERMHER, FHATTLAZERIM BMWFactory EZRTIAIEE TET . £ BMWFactory
K, FIESFEXT— produceBMW() A%, ZAERBBEBENNRESEREEZRNFESHET.

BxREBI] RAXHNTE, REARRFEREI RALZRIFERN. BAtLrZE MERER
T #&sE? ZEEEFXPEERMNFERT HE—TREL NMRR.

13RI B MRS
131 1=

o FRIEXMISEATHINESST, ERENDRONREZNEEIEN, STIT REAVEE;
* EFURTIAIEFREIZNRAT mENEKR, REEMERMNMmEMXINASEHENT,



1.3.2 RS

o HTI XERTHATMEEEE, —ETEIERLIE, BTAAHEZIRM,
o ALY REM, —BRMIT@MASMERL 8%, A mXERZN, hAHERERTI #
I TER, THTRANT R4S,

TREEETINRERE, BIRE—TENNBEE,
1.4 BRI BANAGS

ERENTRE TRIERERBS I &

o T/ XNFRIEMXRILWD: ATLIBNMRIERD, AREMI] HiERWSZEITER,
o EPIRRBJAEEGANL XFSHENSH, MABEXOEIZXNRIMAT.

NBREETER, FTRRIRNBASHOESR "I HEER",
—. I A&’
21 I BFiEET

T 7%E&L (Factory Method Pattern) X#p I &=, tRIUZZETI (Polymorphic Factory) &
X, ERTERAIZIEN,

FEI] BERAR, I KENREXQETBYRNAFIRO, ML FRNASTERERRT @
5, ZXEFEWMAENRETmENIOAMRELERE T FRPRM, BT FRERERTNIZE
B —"T B ms.

® BFTRRE

@ I RHEF
i BMW 730 Factory BMW 730 Model BMW 730
@ TAEERE

@ IANEFEEF ——
e WG
6 FFXTEF " |_ ©—© ©—@©

e

o

. A

©

&

ELEES, [RESFENTHAFPWENRIE, pingan 1 ghw 25@ BMW 730 1 BMW 840 I 1T T
BMW730 ] BMW840 BISHIZER, E T RN NEERHITESHEETTRERMERAF . %
T3k, FIESRNMBUEERL HiERMER BMW I £ EE R SE TR,



22 IT] FHiksEsk

@ BMW @ BMWFactory

@ run(): void @ produceBMW(): BMW
@ BMW730 @ BMW840 @ BMW?730Factory @ BMW840Factory
o run(): void o run(): void © produceBMW(): BMW © produceBMW(): BMW

1. X BMW izt

abstract class BMW {

abstract run(): void;

2. gl BMW730 £ (BMW 730 Model)

class BMW730 extends BMW {
run(): void {
console.log("BMW730 &GIIK");

3. £l BMW840 £ (BMW 840 Model)

class BMW840 extends BMW {
run(): void {
console.log("BMW840 AGIIE");

4. X BMWFactory #&[]

interface BMWFactory {
produceBMW(): BMW;

5. Bl# BMW730Factory 3£



class BMW730Factory implements BMWFactory {
produceBMW(): BMW {
return new BMW730();
}

6. Bl# BMWB840Factory 2

class BMW840Factory implements BMWFactory {
produceBMW(): BMW {
return new BMW840();

}

7. £ H &) BMW730 1 BMWS840

const bmw730Factory = new BMW730Factory();

const bmw840Factory = new BMW840Factory():;

const bmw730 = bmw730Factory.produceBMW() ;

const bmw840 bmw840Factory.produceBMW( ) ;

bmw730.run();
bmw840.run();

BIME ErmE SR, BT UAEERKIH BMW730Factory 1 BMW840Factory T 48] AIE
BILET. ALERENERI RN, I AEEABICIZANEN I RKEFAR™ M. FEHA
FKE—TIL] HEEMEMRRR.

23 I AERERR

23118

o ERAFIMANFTmAS, TFEMRI MR migiizO, REBRIN—TEELI AR
FE@REMAINT . B8, RAAYT BRMEEMESIEEY, ENGE FFHARN" . mMESETI KXAF
BER T KNSR,

o NEHE—HIRFMEN, B TAEARI XRAREENNA™m, MERT RAPNI £EFHE
—ERNZEEFIMT,

o ETTI/ AENTRABNIZTMHRITRELI AEERNXE, SrEBEI FIUAB EMEIZME
MERNER, MAERIEXTNRNBETNTEHEREREL A&, T HEEIZ A IR
NESTIT BN, ERNABNEARI KEEFE—MRRE.

2.3.2 R

o TERMFTRIY, FRESMNEMTME, MATERMS ZXHNNEMRTI £, REFRENT
EAIEN, E—ERELIENT RANERE, FESNRFERINTIT, RERATHK—
LEERSMOTT .

o — P EMATII ReEBIB—MEM™m,



SERIREENBE—T I HENNBEE.
24 I /MR

o —PERAMBEMBENNZRNE: L] HERAP, EFEAFTEMNEEFTmENEKR, R
BEMEAMNAT BIF, BANFRYREEATI XLIE; EFinFEMELIZRAT™mEY
I %,

o —PRBEEHFEREECIEMINER: EI HEREAF, WTHRI RRBERHE—EIZ
@m0, MBEEFREARELIZNN R, MAERNRNSSENERCBREN, Fi2
FiciThY, FENRBBERENR, MNIESRAESSYT R.

o EEBT] #x (SimpleFactoryPattern)
® design-patterns - simple_factory
o T AHE#ER (Factory Method)



https://www.jianshu.com/p/e55fbddc071c
https://design-patterns.readthedocs.io/zh_CN/latest/creational_patterns/simple_factory.html
https://www.jianshu.com/p/d0c444275827
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RER—EFRZ I NN ERNTIVEERBE,

g, ETEBNDLIANER, REMEFU-TXEITHNGFRUAFERENFS. NE5MEE
FIESFHM TR, WNERESFN SRELCE EERLIT TS TAXE, NFMIITANEIT
BREWZI TS, AMMENMART TS 2 2k,

EMREI T HF 1A, NEMNEMREELE TRIES, 7 "EREIIZE BE LN TS XEHET
ZF5%T, MIEENRRESE 2REIIR" BELEEESHMAN TS XE. RS XFE
FRIEY, BRETREERNESFRTTHMN TS XEZE, Ep@Af(].
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AERESFN—0W RE 2fE, BEMNTRENELET, WEFE-NEENT/NES/ME, IHEIES
EBENERE, 2f5, SENEFRMHMN TS XE, MM KREIFTAEMEEET .

FIESFEMARE, WA DRENME, 8% Deno 2fE, FRIESFMAE T HS) Deno BIE, E
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—. BR5\N
2.1 5B REER
EE— MR, NERNENTESENRIFAN TS K&, MIBEREHEFI S22

BE:


https://deno.land/

ttps://www.semlinker.com
EREBZRER

B TIRIBERETFRIRFRORIDENEM, RH, RSWIEN T STIEERAR, AANKRABER
1, RIOSEHENNESR RN EMmRSEA L HTTP EKR, AERSHFRESHNVEIELEFin,
FEANEIWHE D NES KW, EMNNKHILTEMR:

EFiR AR5 E% PR AR5 8%

GET/poll (okd GET/Ipoll ukeked

w®iEm

GET/poll |k

HIREN

GET/Ipoll kel

Polling Long-Polling

EMERIELHRREAENERS, BINERFERNERSSEAHIER, A HTTP iSRS ML ]
HESESRKNLT, EhREFERNEIETERZRNN—ED, FRIMZFSERRZTFRER. N
THRRR ERERE HTMLS X T WebSocket MY, BEEIFM TN EBRSHRBFEN TR, HHAEGSETATH
BATET.

WebSocket 2—FPMEEHENMY, PITESE TCP &EE E#HITEWNIEE, 1T OSI EAWNAE,
WebSocket tHIXTE 2011 FEH IETF FiEM REC 6455, R RFC 7936 %7 /SE.

BESRE 24237 0S|I (Open System Interconnection Model) &%), XEREIRKDE—KRLELN.
BFSHR OS| A RERE:



https://tools.ietf.org/html/rfc6455
https://tools.ietf.org/html/rfc7936
https://zh.wikipedia.org/wiki/OSI%E6%A8%A1%E5%9E%8B

-

Path determination and logical addressing

Physical addressing

(B3R https://www.networkingsphere.com/2019/07/what-is-osi-model.html)

WebSocket {(£15E P inflAR S5 83 < BN EBIERS TS EMB LR, AWFRSHEMNOEFInHEENE. &
WebSocket API /i, FURERTRSZBRAFETH—XIEF, MEZEMAIMEIRSAENER, HiH#T
IRV LRSS

A5 WebSocket IIBRAB ZfE, & THRIEAIHEE—T XHR Polling 5 WebSocket Z[B]AX
Al


https://www.networkingsphere.com/2019/07/what-is-osi-model.html

XHR Polling WebSocket
EFi BRS5 83 PR

GET/poll it GET/ws mEES

GET/poll mtats

\

————» HTTP protocol
WebSocket protocol

33F XHR Polling 5 WebSocket 3%, Ef1DBIXE T HEBENMmMER, Bl Pull (fI) BRX5
Push (#f) &= :

8= @~ TN

PROMOTIONAL CUSTOMER RETAILER
CAMPAIGNS
LB N
@ 4—@ ﬁ ‘_’WM
IN-STORE PROMOTION RETAILER

iﬁ;—?ﬂl]ﬁbﬂ‘éﬁéﬂLE XHECIH] WebSocket RES4#RAY/MAF AT LA R £ S B /Y “(RAZ0ER
WebSocket” X—REXE., TEHREIEBEZSHE_TIHR.

2.2 MERHFER

AR BEP, ATIVNETNIERNKEIRMESHATN TS XE, MEFHLEZEMTITHEI
fE. RERIRMEFHEE—TFIRR LM TS EENXE,


http://www.semlinker.com/you-dont-know-websocket/

ttps://www.semlinker.com 1TIH
2RBUZBER
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el |

1T

HERX TR, BNIUEBERERRITENPURERIKII LATIE, MRERN, EEXT—H
—WBHXRER, ILSTURENRENERE—TEENR, ZTE ﬁii%ﬂ@ﬂkﬁﬁi@:fﬁﬂﬁdﬁ%ﬁ%ﬂ
FIAMMEENSR, ESEMNEBEMEREC.

ANBEEXPEM N ETERARE: Subject (E8) # Observer (MEH) .

@ITIA

iBEH @

AE—TZREP, Subject (E&) MEMEFH TS TAXE, MUAREMZNENNE. BTRES
BRAZSTREN HRE, SHEEMN, SENBNMAENNEE. BN TE IR, BTN
EREAMRE IR LARIINEE, & TR, RIPRBEDHHE=T172.

2.3 RMiTHERR

HEE=TIRP, N TILIEF/NBEER SRR E SHA M Deno X&E, WESFHEZEM T ER
TEATNREE. BISZ¥s AR = SHEFRIITHIE D3I R A TS 8 Deno X &,



ttps://www.semlinker.com

SRBUZEEE
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' N

T

HERXTER, BNIUERERRGITARINRII LRI, ERERAS, & — ITHEE—FHE
BER, HBRHNREE (MARHE) THERERREARENERE (MAITHE) . MERAR
MEVHE D AARERNZES, REDAREEARITHE. RBFN, THEIMURIAS -1 S 1K
RO, RIBWRAMBIVHR, TH TRIPLRMEERE.

ERMIIERPE=1"EERE: Publisher (%&) . Channels (i&&) # Subscriber (T[]
=) .

BiE
Channels
_—

»
““““““ |
EE=MFEH, Publisher (k%) ZFES, Channels (3&&) 9 Topic A # Topic B 933t F
TS £&@#H Deno £&, M Subscriber (iIT[EE) ®ME/NE. ME. IHFNER, 789, TRERMITHE
B, TERIRNB—TEN—LRAZR.



=. RTITREEINHEA
3.1 BUELR RIS U E 85 BB

E—LEEROANHRIESRFR, ASBBSIRER TERESNNEENEENAH, LW Vue HEZRAF, (19
BT new vue() KBJE EventBus A, MTE lonic 3 FFANTAIAER ionic-angular EIRFAY
Events B4R THAELR (BT DT E BIREH E@BE. TEBENIRDBINATE Vue F lonic FRENEISEEELR/
TIEERE B,

3.1.1 Vue {&M EventBus #1THEB(E

£ Vue IR LUEIZ BI72 EventBus ELIMAHEIFEREFPEEEE, FEAARER, & FTEF
BIEMT Vue A Greet fl Alert B, Alert AHEBTETEE, M Greet A EIE—NRH, BN
TEAF "SREREE" iR, AP SEIRM, Greet A44iEiT EventBus IBH B(Ei#45 Alert 4H
H, ZAHERIEEE, 2EA alert AEIEKZINEEEREE,

localhost:8080 &/

AR, BRMNESF

EREMRER

A _E R BISS R AR AN T :

main.js

Vue.prototype.$bus = new Vue();

Alert.vue

<script>
export default {
name: "alert",
created() {
// ¥lfalert:messageSEH
this.$bus.$on("alert:message", msg => {
this.showMessage(msg);
})i
b



methods: {
showMessage (msg) {
alert(msg);
b
bo

beforeDestroy: function() {
// REHEEEE, #lRalert:messageEHIANT

this.$bus.$off("alert:message");

}

</script>

Greet.vue

<template>
<div>
<button @click="greet(message)">RR[a{E{EE</button>
</div>

</template>

<script>
export default {
name: "Greet",
data() {
return {
message: "AXRIF, HKEMES",
}i
Fo
methods: {
greet(msg) {

this.$bus.$emit("alert:message", msg);

}
}i

</script>

3.1.2 lonic {£F Events A& #{TEHE @S

£ lonic 3B, EXUNHENEEBERERE, RMNIRBBEIWEFTANSLEN ionic-angular
IR A Events AHENR], BANERRBIW TAR:

import { Events } from 'ionic-angular';

// first page (publish an event when a user is created)
constructor (public events: Events) {}
createUser (user) {

console.log('User created!')

this.events.publish( 'user:created', user, Date.now());



// second page (listen for the user created event after function is called)
constructor (public events: Events) {
events.subscribe('user:created', (user, time) => {
// user and time are the same arguments passed in ~events.publish(user,
time)"
console.log('Welcome', user, 'at',6 time);

})i

MATARMITFEEE Vue M lonic IBRFPNNAZE, ETREAEFHENBIEEXNEHRALIEMFZE
LR PSR GHESTI: R

3.2 AR iEAE(E

MAZZEH) (Microkernel Architecture) , BEBEFRNIEHEHZEH (Plug-in Architecture) , 22—
FERINEEHITIRD AT BIELRA, BERATIMEF~RONA., MAZEMER IFREGE N
R IEEE AR RINEIZONBRER, MMmREeT BMEURINEED BB,

MARERER N BEMME RN AN ORE (Core System) FMEHHEF&ZEIR (Plug-in
modules) . MAZEE DA BRERRMLORE, RUTAT RIE. RiFE. TEERENE
EX I ZENE.

Plug-in _ Plug-in

Component Component
Plug-in ___ Core ___ Plug-in
Component System Component
Plug-in Plug-in

Component \ ) Component

T MARIZORRIRIT R, EPR=ZTXREEA: BEEE, BEERNEGERE, XER(E
REDT— T EFRE.

W BEREREENERE. 2RRTNREGEETEMEBN, B SEITIRES, LARE
PEMSHREFES T EENE, IMEBXRWNMEGERITERS BTEGZERAERRKR, BF
DHEIRORSR, Bt ORARERBHEBSNH.,

XAPERATEARLM, B CPU. 2. AfF. MFRBINITNEE, EirEliaTdiER,
CPU AR, AFNEEEESEEREN, TENBTER EMNSERMHE T XEAMN ZBEEINEE.



Power Bus

Control Bus

" o
| Address Bus
>
Data Bus I

[l Both Direction l l Single Direction I Power Supply I

TEME SR UET ARSI IUERSENG], TRENRS RN REREEEENS . E5
JRIBIERAER, EXT— Player HRBIEIEMEZIH:

let player = new Player({
id: 'mse'’,
url: '//abc.com/**/*.mp4d'

)i

Player EUFET pProxy ZE, ML Proxy XA BEIMELFANH XY FE EventEnitter B
K2R

import EventEmitter from 'event-emitter'

class Proxy {
constructor (options) {
this. hasStart = false;
/1 BRI
EventEmitter (this);

}

FTABAICIZI A TEN AR E— TS MR, FREMAIUZIEHIERS. N TIEARESELT
IR ERABERIE, BAIARNER poster A6, KE—TERATUEAEASHIRKRE.

poster AT ERNFEN SN TERE, ZHEGFRERLWNT:



new Player ({
el:document.querySelector( '#mse'),
url: 'video url',
poster: '//abc.com/**/*.png' // ERIAME""
})i

poster HRAFAIXSRIRAZUNT -

import Player from '../player'

let poster = function () {

let player = this;

let util = Player.util

let poster = util.createDom('xg-poster', '', {}, 'xgplayer-poster');

let root = player.root

if (player.config.poster) {
poster.style.backgroundImage = "url(${player.config.poster})"
root.appendChild(poster)

/7 SSUTIEREY, BRI mmE
function playFunc () {

poster.style.display = 'none'’

}
player.on('play', playFunc)

// EITHEREMG, RATIEIEERE

function destroyFunc () {
player.off('play', playFunc)
player.off( 'destroy', destroyFunc)

}

player.once( 'destroy', destroyFunc)

Player.install('poster', poster)

(https://github.com/bytedance/xgplayer/blob/master/packages/xgplayer/src/control/poster.js)

B WRIRIEEIE], £ poster fEMHRY, SIBBMEBIOENZEEH. 2E, ERGADER
player XN EMRA R ISITENZMN play ] destroy B, 2 poster iEfIaIr2)iBINESH play
B2 E, MeREISIRE., M poster IRHFIEITEIENERM destroy BHAY, MESMITREERE,
LEaIREBRE S E RIS,

BIXBHMNMELRBRET, AMIBNEANEMER EventEmitter RRMIEMHBENH, B NEHH
ZEAN player RTZ2BNBMHIRAES, BEEMAIUNRNSLIEAEBET .


https://github.com/bytedance/xgplayer/blob/master/packages/xgplayer/src/control/poster.js

player.on('play’,
playFunc) <

player.once('destro Srbet
y', destroyFunc)

player.emit(‘focus’)

player.on('timeupdate’
, handleTimeUpdate)

122 EventEmitter , MBERZ/IMAEFENEHARFELE., & Node.js FE—1RN events HIHNEIR
I, BIEHENTUAEIH— P EEXNSEEIREAES, tba:

const EventEmitter = require('events');
class MyEmitter extends EventEmitter {}
const myEmitter = new MyEmitter();

myEmitter.on('event', () => {
console.log (' AKF, HEMES!");
})i

myEmitter.emit('event');

3.3 ETF Redis TMAE R L EEE

AREZBNNABT RMITAENERETRARPNUNA, 23X, ZAEFRIES, BB BITRAR
SEBEMEA, # T RAE BN BUEFA Redis RIEHNRTSITRIINELIMARBREE, T
AENBEMFNART, BASERE—T Redis RIERAHSITIRINEE,

3.3.1 Redis K 5iTEIhEE
Redis T IhHEE

18T Redis B9 subscribe %, FATRILAIT SRS EADEE, HiE/AN: SUBSCRIBE channel

[channel ..],



2> ~ redis-cli

127.0.0.1:6379> subscribe deno ts

Reading messages... (press Ctrl-C to quit)
1) "subscribe"

2) "deno"

3) (integer) 1

1) "subscribe"

2) "ts"

3) (integer) 2

FELAGESH, H1@T subscribe a<1]1E T deno M ts BB MBIE, B N REIIFIA—T0S1TEH
O, &M Redis BIEINEE,

Redis & INEE

18I Redis #Y publish 8%, FATAIMUNIEENBEEAES, HIEEN' PUBLISH channel

message ,

2> ~ redis-cli
127.0.0.1:6379> publish ts "pub/sub design mode"
(integer) 1

HRINRTIERZE, ITHZBENEFIHRMEKENER, MNNEFamMembnT™MER:

1) "message"
2) Iltsll
3) "pub/sub design mode"

78855 Redis (R T SITHINEE, 15 FRITE IR BUERA Redis AW ST AINEEILRR
REE)HB(E
3.3.2 XM AR ALK BAVEF

XEFHAER Node.js B Express #EZ2# re
Web Il B H % — T HE R AR E:

is RERRIRIRIBEZ AR Web R, EhBIE— N

$ npm init --yes

$ npm install express redis

BEEUE—RMENA:
publisher.js

const redis = require("redis");

const express = require('"express");

const publisher = redis.createClient();


https://expressjs.com/zh-cn/
https://www.npmjs.com/package/redis

const app = express();

app.get("/", (req, res) => {
const article = {
id: "666",
name: "TypeScript3ZtkZ&fMmiTHEER",
}i

publisher.publish("ts", JSON.stringify(article));
res.send("fIEFE T —RISXE");
})i

app.listen(3005, () => {
console.log( server is listening on PORT 30057 );

)i

REDACIEM M RHERNA:

subscriber-1.js

const redis = require('"redis");

const express = require('"express");

const subscriber = redis.createClient();

const app = express();

subscriber.on("message", (channel, message) => {
console.log("/NEWEITPIESFHITSE: " + message);

)i

subscriber.subscribe("ts");
app.get("/", (req, res) => {
res.send ("HEMESFHNMLE, NE");

)i

app.listen(3006, () => {
console.log("server is listening to port 3006");

)i

subscriber-2.js

const redis = require("redis");

const express = require('"express");

const subscriber = redis.createClient();



// https://dev.to/ganeshmani/implementing-redis-pub-sub-in-node-js-application-
12he

const app = express();

subscriber.on("message", (channel, message) => {
console.log("/NEWEITHRIESFHNISXE: " + message);
)i

subscriber.subscribe("ts");

app.get("/", (req, res) => {
res.send ("HEMAEIFIMNL, NE");
})i

app.listen(3007, () => {
console.log("server is listening to port 3007");

)i

EESHBH LEN=TNA, SMENEHRINEMZE, EXKEHh
http://localhost:3005/ b, LERY EEBIF-MTEEN AN NARIESDAEEUATER:

subscriber-1.js

server is listening to port 3006

NEREITRESFHTSXE: {"id":"666", "name": "TypeScriptLiiz KTMITHEN"}
subscriber-2.js

server is listening to port 3007

NEWRITRIEFHTSXE: {"id":"666", "name" : "TypeScript ik Z & fMi] FED"}

M _ERBISS R A B(E RN T B

 /

| Redis }

AXBEAMITEERXNNETS, BEENBT . =aE, MEFENB—TUEER TS TWM—PHA
W 51TIEINEER EventEmitter B4,



M. &miTHREED S
4.1 X EventEmitter %

type EventHandler = (...args: any[]) => any;

class EventEmitter {

private ¢ = new Map<string, EventHandler[]>();

// ATEFEERED
subscribe(topic: string, ...handlers: EventHandler[]) {
let topics = this.c.get(topic);
if (!topics) {
this.c.set(topic, topics = []);
}

topics.push(...handlers);

// BUBITFREEMER
unsubscribe(topic: string, handler?: EventHandler): boolean {
if (!handler) {
return this.c.delete(topic);

const topics = this.c.get(topic);
if (!topics) {

return false;

const index = topics.indexOf (handler);

if (index < 0) {
return false;
}
topics.splice(index, 1);
if (topics.length === 0) {
this.c.delete(topic);
}

return true;

// RIBENEIRMES
publish(topic: string, ...args: any[]): any[] | null {

const topics this.c.get(topic);
if (!topics) {
return null;

}

return topics.map(handler => {



try {
return handler(...args);

} catch (e) {
console.error(e);

return null;

})i

4.2 {ERTRHI

const eventEmitter = new EventEmitter();

eventEmitter.subscribe("ts", (msg) => console.log( WENTHATEE
eventEmitter.publish("ts", "TypeScript&fi]FEI");

eventEmitter.unsubscribe("ts");
eventEmitter.publish("ts", "TypeScript&%iJIER");

M ERBEINETTZE, Eiasat U T™MER:
WEITTHERSE R TypeScript &FiTHIET
h. EHR
o HERAR - /AT

® |onic 3 - Events
® implementing-redis-pub-sub-in-node-js-application

¢ ${msg}") );


https://zh.wikipedia.org/wiki/%E5%8F%91%E5%B8%83/%E8%AE%A2%E9%98%85
https://ionicframework.com/docs/v3/api/util/Events/
https://dev.to/ganeshmani/implementing-redis-pub-sub-in-node-js-application-12he

FELFRAEER, thEEERENERDR, thal: BUEKEREE. BIRERSIM USB ¥iE0. MER
HIiEd, BRF[EANFAZEAMTREIAENEZOARENEE, ERERSERNZE, REE
BT ZORFREMARE TIFRIM MR SR AT I —E2 T,

(B B 3&3E - https://meneguite.com/)
—. k=
8=

o FEMEMEEE XN, BUSIN—TERFKERNERIBEESR, MATERREHEIE,

o IBINTRAVERMNERE, BEANIIIREERERTR, WTFEFmERRIIERN, ME
ReTERENERIM.

o REMANY RMEHMIFREY, EBIEREENY, FINRAEMERER:S, AINUENMERREER
BRVERL CIBNFRYEECERSE, FETHERN,

R
o UBHBMERS, SURAEETI, FPEAHTERE,
=. MR

o RAAFECEAMANE, MRXELNEOTHERANTE.
o BMEEV—IAINEEFERNE, BT5 —ERILZEIRBRKRKEKN—EE, SE-LrRER
S bri: NE S S (2N



https://meneguite.com/

Mg, RNEH
ERBEROSUTAE:

e Target: BniHHRE
e Adapter: &Eficask
e Adaptee: EfgE%
e (Client: BFE

BEHEN AN REEHFNRERFMMII, XEBNNEENBYRELS.
PUESETM R

class Adapter )

Client Target

+ request() :void

Adapter

Adaptee

adaptee- >specificRequest(); }------1 - adaptee :Adaptee*

+ specificRequest() :void

+ request() :void

h. LA
B

TEX Target &0

interface Target {

request(): void;

Bl# Adaptee (EEZE) %

class Adaptee {
public specificRequest(): void {

console.log("specificRequest of Adaptee is being called");

Bl Adapter (iEEZ23) £



class Adapter implements Target {
public request(): void {
console.log("Adapter's request method is being called");
var adaptee: Adaptee = new Adaptee();

adaptee.specificRequest();

Edzhntl

function show(): void {
const adapter: Adapter = new Adapter();

adapter.request();

NTEFHIBEER SRR, B IRE— D LIRMIN ARG, RIRIRIERE—

HERAZRKNREFERNAERERRFEIAM Y, BFMT:

interface Logger {

info(message: string): Promise<void>;

class FileLogger implements Logger {
public async info(message: string): Promise<void> {
console.info(message);

console.info('This Message was saved with FileLogger');

ETF EiR# FileLogger 25, FAIFAIATE NotificationService BANRSZHERT

class NotificationService {

protected logger: Logger;

constructor (logger: Logger) {

this.logger = logger;

public async send(message: string): Promise<void> {

await this.logger.info( Notification sended: ${message} );

(async () => {
const fileLogger = new FileLogger();
const notificationService = new NotificationService(fileLogger);

await notificationService.send('Hello Semlinker, To File');

=+
ILANSTR

7, %



DO;
M ERBAINEITREMEA TS

Notification sended: Hello Semlinker

This Message was saved with FileLogger

ERNAERNFTEER—MMHNAARREES, EABENANER, HNEESETREFIERS
2L, MABFTERTFIMES, ALBNFTEERS MM, tbal:

interface CloudLogger {

sendToServer (message: string, type: string): Promise<void>;

class AliLogger implements CloudLogger {
public async sendToServer (message: string, type: string): Promise<void> {
console.info(message);

console.info('This Message was saved with AliLogger');

B TFRARN, BEAXTIHE, FMNMAIEFEERBNREBUERRNETEESN. AT
BREMICES, AR UEBER SRS KARRIX 6]

class CloudLoggerAdapter implements Logger {
protected cloudLogger: CloudLogger;

constructor (cloudLogger: CloudLogger) {

this.cloudLogger = cloudLogger;

public async info(message: string): Promise<void> {

await this.cloudLogger.sendToServer (message, 'info');

TETE M 8F CloudLoggerAdapter Efegs 2 fa, BRI AXAEER:

(async () => {
const alilogger = new AliLogger();
const cloudLoggerAdapter = new CloudLoggerAdapter(alilogger);
const notificationService = new NotificationService(cloudLoggerAdapter);
await notificationService.send('Hello Kakugo, To Cloud');

D O;

M ERBAINEITREMEN TSR



Notification sended: Hello Kakugo, To Cloud

This Message was saved with AliLogger

SRARIL, ERSB[EAZ—TIFEFRNEN, NTEAFRARFKR, ERXMEALETEREE
B9,

HEZRSERRZTERSG

interface Logger {

info(message: string): Promise<void>;

interface CloudLogger {

sendToServer (message: string, type: string): Promise<void>;

-~

EFRERYES

class AliLogger implements CloudLogger {
public async sendToServer (message: string, type: string): Promise<void> {
console.info(message);

console.info( 'This Message was saved with AliLogger');

EHBCER

class CloudLoggerAdapter implements Logger {
protected cloudLogger: CloudLogger;

constructor (cloudLogger: CloudLogger) {

this.cloudLogger = cloudLogger;

public async info(message: string): Promise<void> {

await this.cloudLogger.sendToServer (message, 'info');

BHARSS 2



class NotificationService {

protected logger: Logger;

constructor (logger: Logger) {

this.logger = logger;

public async send(message: string): Promise<void> {

await this.logger.info( Notification sended: ${message} );

{ER A

(async () => {
const alilogger = new AliLogger();
const cloudLoggerAdapter = new CloudLoggerAdapter(alilLogger);
const notificationService = new NotificationService(cloudLoggerAdapter);
await notificationService.send('Hello Kakugo, To Cloud');

DO

.=<\ €§$52§3912

L/ n

e design-patterns-com-typescript-adapter



https://meneguite.com/2019/06/20/design-patterns-com-typescript-adapter/

I

EEAMECTHERARBRMSITAEBMNENNSR, BRASHEERRNTI/NENTE (WF
BAE) , FARAE-TE, AETRAPERTEZNRS, BRSSPI

o REPRT: AETHNRABFHEINIRLLEMAZNHZS .
o SRR : BEEIMERINEMLZE, NEBHZIPRTMIEINPIRE.

AT ZETREAX D TAEPRSHINENAT, AR BT IR ERREIMNBIRSEFERAIT R AT LA
BE—ERENYE, MARRSIRERNBERRS .

—. k=
=

o ZTEIANMKRET ERBRARADRAPII R T,
o SRAMTEATIHNPRT, IMNPIRSHEMIRIL, F2EMBIATRS, MAZTEIEFZTT
N REBAEFRMIMERHAE.

R

o HTFETRAFTEXDINPIRSHAIIRS, ERNAREFERMREE LRREMERNLT .

o ATENKRAMHEZ, ERAFTERZTHRIVIASINERE, MIRBIMPIRSERTITRERE
e

=. MRS

— M EFRERT AENENUNR.

HTERTAENR, ERRANAFTHE.

SRR S ERSH AT INT NIRRT o

HBLEXNRIMNPRESZE, IMARNRDIHAZNREBARET R,

g, RIVEH
TRERaaNTReE:

e Client: A FlyweightFactory SKENZE T &,

e FlyweightFactory:

o BIENEEZTNR;
o HERENTETHREAFEN, EREE—THHNETHR;
o HMEIBMNZTHRIWFMEER, BT FRIEK,

o Flyweight: 4HPEENARERF ZBHZEEHIE,



FlyweightFactory sihtpriaces
+ get(key : OBject) : Flyweight = Elyweght
~ + operation(extrinsicData : Object)
= 2
i Concretei=lyweight
Client [----------------3f - intrinsicState : Object
+ operation(extrinsicData : Object)

h. XAk

ERNGTHLEAT iPhonel1, iPhonell BAE D BIELLWE S . REHME—, PHoBEMELEUWAE
B 128, 256G %, KMEAZcEXE, HNBUTREE:

class Iphonell {
constructor (model: string, screen: number, memory: number, sn: number) { }

}

const phones

for (let i =

[1;
; 1 < 10000; i++) {
i%2==07? 128 : 256;

o 1

let memory
phones.push(new Iphonell("iPhonell", 6.1, memory, i));

}

FEUREREH, FAIRET—F1T iPhonell, &4 iPhonell M EB—TREFZE, EREIUFH
MELAEE, K& iPhonel1 MEXEMM, RARAFNFIISA—#F, WRE—TIMEEERKRIER
BNRER, BNMEZEEMLE.

HEEAEEUNZENER, BIMAIUZERZTEXEMRMLE, BIIDITEAEBSH iPhonell B9
BS BEE. AEHE—HFN, BAXBOEIEMAIUER, XMEZETEXFNAELRIE, BLEX
iPhone11 XN AYZE TR T -

class IphoneFlyweight {
constructor (model: string, screen: number, memory: number) {}

}

HAVEXT IphoneFlyweight £5t3%, ERESES, BR. AFR=THE. BHNEFE—1T=xI]
SRUEFIX LR



class FlyweightFactory {

private phonesMap: { [s: string]: IphoneFlyweight } = {};

public get(model: string, screen: number, memory: number): IphoneFlyweight
{
const key = model + screen + memory;
if (!this.phonesMap[key]) {
this.phonesMap[key] = new IphoneFlyweight(model, screen, memory);
}
return this.phonesMap[key];
}
}

AERTIN H, BMNEXT —THERREFEFETHER, ARBE—IHERESICRIRBZETHYSR, WX
phonesMap XWERPBMEZIRME, ZENEIE—RME,

BRI

© Iphone @ IphoneFactory

o flyweight : IphoneFlyweight
O sn : number

0O flyweightFactory : FlyweightFactory

o getlphone(model: string, screen: number, memory: number, sn: number)

@IphoneFlvweight @ FlyweightFactory
O model : string

T T O phonesMap : TypelLiteral
O memory : number

o get(model: string, screen: number, memory: number): IphoneFlyweight

E X IphoneFlyweight 3£

) * %

* [NERIAZS: model, screen, memory
* JMEBIRTS: sn

*/

class IphoneFlyweight {

constructor (model: string, screen: number, memory: number) { }

E X FlyweightFactory £



class FlyweightFactory {
private phonesMap: { [s: string]: IphoneFlyweight } = {};

public get(model: string, screen: number, memory: number): IphoneFlyweight {
const key = model + screen + memory;
if (!this.phonesMap[key]) {
this.phonesMap[key] = new IphoneFlyweight(model, screen, memory);

}
return this.phonesMap[key];

EX Iphone 2%

class Iphone {

constructor (flyweight: IphoneFlyweight, sn: number) { }

EX IphoneFactory %

class IphoneFactory {
private static flyweightFactory: FlyweightFactory = new FlyweightFactory();

public getIphone(
model: string,
screen: number,
memory: number,
sn: number
) {
const flyweight: IphoneFlyweight = IphoneFactory.flyweightFactory.get(
model,
screen,
memory
)i

return new Iphone(flyweight, sn);

{ERRBG



function show(): void {
const iphoneFactory = new IphoneFactory();
const phones = [];
for (let i = 0; i < 10000; i++) {
let memory = i % 2 == 0 ? 128 : 256;
phones.push(iphoneFactory.getIphone("iPhonell", 6.1, memory, i));

}
console.log("Already created 10000 iPhonell");

REHNFE-—TREAZETRN (£E) NERZTEN (HE) #9B:

Iphonell { show(): void {
constructor(model: string, screen: number, iphoneFactory = IphoneFactory();
memory: number, sn: number) { } phones _Nf], 4
o= il b
¥ ( 1i=0; i <1

memory = i % 2
phones = []; J

( i= i < 10000; i++) {

phones.push(iphoneFactory.getIphone(
"iPhonell", 6.1, memory, i)

memory = i1 % 2 == 0 ? 128 : 256;
phones.push( Iphonell( );

“iPhonell", 6.1, memory, i)
)s console.log("Already created 10000 iPhonell");

} }

HFERERX D TASIRSHIMERIRS, FRAEATTGER IR ERRIIMRRSESERI SRET L
B —EAENFYE, mMAEBPRSIZEENIEREES .

EBIERY iPhone RBIF, FEIIENX T IphoneFlyweight £, HEHhESEE, BE. AFE=7HI
RS MXTFIRRSUFENRS sn, BIEFHEX S — Iphone EREEZZINPIRS, EEIE
Iphone JWREY, FEES, BEMNEERNERLT, SEZ=H IphoneFlyweight ZtEEI2IZ T3S
%,

_ =+
/ N\~ IE\ZE

E7xRRA (Flyweight Pattern) TERTEICIBMREE, MBI AFLANRSEE. XX
BRHEXNETEMEEN, BRETHONREE MM EN BRI REMNE .



F/\E BfEFERAMITRR

ARHIRES, IR (Design Pattern) EXRMARiTHEEFE (RELI) S, AR
AR R, RIBEXBRIRIS8IIE, GoF (Gang of Four) RITELAI S AT 3 FhEEL:

2l T AR 5N T AR N T A B AR

%5 | o

AE |

1 I y/ / /
 irE% | ERE AR
wbzr | WA 3R

K Eie A N'7/4

1. BIZEEIN: FRER "NEEIEN R, ENERFRAR "BHRNLIBNERDE". SFEM. R
B I A& MEI] MEEE s R,

2. SRR RFERN RSN RIRREMTREREANLGN ., SENAE, Eficds. Hik. &
. SN ETHAS 7 R,

3. ITHERI: RRIRBINRZEME AR U RMADERRS. SEERGE. RiE. &<, IR
T RS URE, PNE. ERE. HEE. STRMERS 11 MR

ETRNRHHEE—LEF RO BTREORE, KEARNAE 9 MEBINEIHER,
—. BEEEHERDN

BIEERIN (Builder Pattern) ¥—1TERMNROBMZS TEXNIHRENED, REREFEDFTEDHIE
BEMl], REMERIZERYR,

—HNSE & BER R&pil. KE. FHMNBSIRE OABoAEM. KELRTVENATWIERE
=, BEEL, HNRBE=187: 3|¥. RENEFS.

AMEEFER, NIFELEAANENFTRAARMA, LW EERHMNENIEDIREIZE. RENFS
=KED. TERNEE-TUAEREEERIKEEF.



1.1 ST

class Car {
constructor (
public engine: string,
public chassis: string,
public body: string
) {}

class CarBuilder {
engine!: string; // 5|2
chassis!: string; // K&
body!: string; // &#E

addChassis(chassis: string) {
this.chassis = chassis;

return this;

addEngine(engine: string) {
this.engine = engine;

return this;

addBody (body: string) {
this.body = body;

return this;

build() {

return new Car(this.engine, this.chassis, this.body);

EUERREF, FIIEX— carBuilder 2, FHi2HT addchassis . addEngine F addBody 3
MHERTARREEFNARREM, HEFH 3 M oEARTHE, A build FAMAAFSEE
EO

1.2 {EATHI

const car = new CarBuilder()
.addEngine('v12")
.addBody (' BEEE ")
.addChassis (' EGMHE ")
.build();



1.3 ARG RKREA

FRELRNT RN REERXNAEEN, XEFRNRBEES S THRREM.
FEERNT RN RNEERERKH, FEEEEEMINF .
EERNRNEIENER, HESHERNEIEIIZR ARIEZRE™m,
Github - node-sqgl-query: https://github.com/dresende/node-sqgl-query

—. I &\

AMEAEER, T BAFEFTmN, N4y, BesilmE, XEFmHE T HNBENEES
Ko

N

] :
FRR _. ----- i
= = @
- &)

AERZITEN SR, BN T BRI, ERHTIENERNRESN. T &
Mok MREIM&X, I AEEXTHR I &K,

2.1 @RI

BRI RAXN GBEAERN, AL XFEXT —TEFSHEATEENSR, BRI 1HERE
FARABEANSEM A AR LT " m X, BMERETUERERT MM ARTEAE™ MR
REFT.

® -~ ®
® AP TELE - - o
| oD

@ IrRMEr  _ _ = =G

| . BMW 730 Model BMW 730
® TAEEHE _.® 730 or 840

=
@ TAEFEF [2@
® EF AP (S 'c.

)


https://github.com/dresende/node-sql-query
https://github.com/dresende/node-sql-query

FLES, WESFEUTHAPBENRE, NEMNED5IE BMW I T8 T BMW730 A1 BMW840
BSNER, 51 SAFMAPEENER, ARREBYNNREHTESHEETTHERMN A
AP,

TEEMRE—TUEERER I FER BMW I £~ 8RS EFRIERE,

2.1.1 LUK

abstract class BMW {

abstract run(): void;

class BMW730 extends BMW {
run(): void {
console.log("BMW730 AGII&");

class BMW840 extends BMW {
run(): void {
console.log("BMW840 AGII&");

class BMWFactory {

public static produceBMW(model: "730" | "840"): BMW {
if (model === "730") {
return new BMW730();
} else {
return new BMW840();
}
}
}
EUERBEH, BIMEX—T BMWFactory %, ZERMET —1ESH produceBmw() #iA, TR

?EKHE@*%?&%%&HE@JLZ‘H*”?E@E?
2.1.2 {ERRH

const bmw730 = BMWFactory.produceBMW("730");
const bmw840 = BMWFactory.produceBMW("840");

bmw730.run();
bmw840.run();



2.1.3 MBS

o T/ XNFRIEMXRILWD: ATLIBNMRIERD, AREMI] HiERWSEEITER,
o EFIRRJAEEGANL XFSHENSH, MABTEXOLIZXYRINMAT.

22 I A&

T AiE#&E (Factory Method Pattern) XFRP I &z, tBIUZESI (Polymorphic Factory) &
X, ERTERAIZIEEK,

BT BERRH, I RKENREXQETRYRN RO, I FERNASTERERRT @
R, REHEFHEIBENRET RERMEHCREERE I FXP5RM, BT T FEEMERRNIZE
B —"T BT ms.

\l} @
® BFTENRE ii ® =
| i — P,
@ TR " g oS
BMW 730 Factory BMW 730 Model BMW 730

@ T AEERE

@ TAEFETF B
® EFR{AF "'m & ©0—C@ O O

ol

e

. A

FEER, WESFENTHPBENRRE, NEMNES50E BMW 730 i1 BMW 840 T 1T Y
BMW730 1 BMW840 I SHZEF, HET] BN NARAHTESHEETTRERNGEAF.

B, BHARE-TUEAERI HiEkdER BMW T £ B B S E FRINE.
2.2.1 TR

abstract class BMWFactory {
abstract produceBMW(): BMW;

class BMW730Factory extends BMWFactory {
produceBMW(): BMW {
return new BMW730();

class BMW840Factory extends BMWFactory {
produceBMW(): BMW {
return new BMW840();



EUNERTBP, F1IDBIEIET BMW730Factory F BMW840Factory ML) £, ABERAXMITE
HIZBIRAEFARESHEF,

2.2.2 {ERTRBGI

const bmw730Factory = new BMW730Factory():;

const bmw840Factory = new BMW840Factory();

const bmw730 bmw730Factory.produceBMW( ) ;

const bmw840 bmw840Factory.produceBMW( ) ;

bmw730.run();

bmw840.run();

2.23 M AisE

o —MEAMBEMBENNRNE: £ HERAF, EFEAFTEMER ST mENKR, R
HEAMBFAXNAT BIR, BANFRNRERATI XEIZ; EFinFiREAELIZR AT mAY
I 2%,

o —PRBIHFEREERIEMINER: I HEEAFP, WTHRIT XRFERHE—TEIZ
FmiiE0, MAEFEEBEREFZLIZNNSR, ARAEONRNSSHENERABRERN, E2
FiETh, FRNRBBERENR, NMESRAEEST R.

PRERFENE: Typescript gt B 2 T A&
23 MRTI

MRIT L (Abstract Factory Pattern) , {ft—1 eI —RIBXFEEMBRNIEO, TN
EECENRENZE,

BI] HERANFRAI AREFRANTm, 8—TEAL SN—MEA™m, I 5EthAR
W—1E, —MRIERT, —TEALI FRE-TIN AiEHE-AEENT Bk, BERRMRBENE
BT AME#SITRNR, TFRRE—NTEER,



https://mp.weixin.qq.com/s/ODSjqmsb1cnjQwwjhS5AOg

@ AP TR\E
@ I RH&EF
@ T ANEERE
@ TANEFEF

® FFRTAF

»

S

>
. A

FELEYP, PESFEIUNTRFBENRE, E@BMW I 1T T BMW730, TJ #2ER 730 XFRZAYEE
B TAEFARETTRERMGNE, T/ VREE—T BMW I iT187T BMW840, T #2HR 840 X4
NEEB HITA T HEE T TRERN SR NE,

TEBAIRE-TIEIERMR I R ERNBETRE.

2.3.1 LK

abstract class BMWFactory {
abstract produce730BMW(): BMW730;
abstract produce840BMW(): BMW840;

class ConcreteBMWFactory extends BMWFactory {
produce730BMW(): BMW730 {
return new BMW730();

produce840BMW(): BMW840 {
return new BMW840();

2.3.2 {ERRGI

const bmwFactory = new ConcreteBMWFactory();

const bmw730 =

const bmw840 =

bmw730.run();

bmw840.run();

bmwFactory.produce730BMW( ) ;
bmwFactory.produce840BMW( ) ;



2.3.3 NAisSR

o — PNRENNIRIT = mESLFIAWENE. BEMRANET, XN TAERENT EXLH
EEZE,

* RAFEZT I mIR, MBRXREREFE—mik.

o ALURM—I T mENE, FIARTRMNERZEOLI, MMEEFIFEMRETRESI,

BEE: A SIRERREHA?
=. BHIREN

BRI (Singleton Pattern) E—HMERIERRN, F—ENKRBE(NNETERFTE-T, LLNE/ER.
MBZEHEY window XM&EF, BFRABTRIE—TERNE—1XH, HRE—THEDENZFEIAE

tg
| &2 :
-
2

LAY, MEFRUTEENRE, NERNEREHNESEET, WEFROEFNFLE, #
B ET. 53X, NFEOUFEREF, LRNESEE, EANEFRERE-—MET, FIUMRE
FAMET .

MTEFHR, ERRGEFHERT RANEN, EFRFOURE-ZENNNER (FUR. HENRS
#75F) , MMNEFRERE—MES. AFRKRERSN, NREFCIBYRITFEN T ZFFEFRT
%, BXEERENNR, BAIMAINUZRERRMEN.

TEH(RE—TUEER TypeScript REI L HIRIC,

3.1 SCI{RED


https://mp.weixin.qq.com/s/ppxWe3ML9TrOCe_ympXdIQ

class Singleton {
/] EXFERESEY, RERFYRLHG
private static singleton: Singleton;

private constructor() {}

// R ERSR I ERIREN R
public static getInstance(): Singleton {
if (!Singleton.singleton) {
Singleton.singleton = new Singleton();

}

return Singleton.singleton;

3.2 {ERATA

let instancel Singleton.getInstance();

let instance2 Singleton.getInstance();

console.log(instancel === instance2); // true

3.3 A=

o FEINELFIMARHERIITR,

o BIRMRINENTZHAERFILZ, EXLEATNTR,

¢ AFRAFENTXANR, MARERRE—TE—NFIISEMRBARREESR, AEFTESKE
RIVHERAAMRARIFEIR— TR,

WENIE: TypeScript ISR AL
/g, EECERRIV

AEXfREET, WEFEERSNERDS, thal: BIVEAEmREE. BIREECEM USB #ix0, MER
HIfEd, SRF[EINEARFERAMTRGTHENEOFRINEE, ERAERFEAZE, RE
BT RO FREMARE TIFRIM MR SR AT I —E T,



https://mp.weixin.qq.com/s/nr20pZzRPSph42mK8F_zHQ

4.1 TIREE

interface Logger {

info(message: string): Promise<void>;

interface CloudLogger {

sendToServer (message: string, type: string): Promise<void>;

class AliLogger implements CloudLogger {

public async sendToServer (message: string, type: string): Promise<void> {

console.info(message);

console.info( 'This Message was saved with AliLogger');

class CloudLoggerAdapter implements Logger {
protected cloudLogger: CloudLogger;

constructor (cloudLogger: CloudLogger) {

this.cloudLogger = cloudLogger;

public async info(message: string): Promise<void> {

await this.cloudLogger.sendToServer (message, 'info');

class NotificationService {

protected logger: Logger;

constructor (logger: Logger) {

this.logger = logger;



public async send(message: string): Promise<void> {

await this.logger.info( Notification sended: ${message} );

HEUERBF, EH Logger M cloudLogger XFMEOARILHE, FRIAFEAIZINT
CloudLoggerAdapter IEHCZE R ARFRA (0],

4.2 {ER TG

(async () => {
const alilogger = new AlilLogger();
const cloudLoggerAdapter = new CloudLoggerAdapter(aliLogger);
const notificationService = new NotificationService(cloudLoggerAdapter);

await notificationService.send('Hello semlinker, To Cloud');

INQN

4.3 MRIBFE R R

o DRI RMNASFEHEMARINERRIE, BHEEORMASNZEORN .
o FRAS=FIRMNANL, BAMEOEXNECERNEOTEXARE,

® Github - axios-mock-adapter: https://github.com/ctimmerm/axios-mock-adapter

WHEAIE: TypeScript IRiHER 7 BREH
. NREER & KBITHEER

51 WEEHEER

MEBERN, EEXT—MH—XWZHXR, USTURENREAFTRFTE-TEINER, XPTEENR
FRRSREZMNMZENFAENIRENR, EFEINEBEHEMEC.

ENRERXPERTEERAE: Subject (ER) F Observer (MEH) .



https://github.com/ctimmerm/axios-mock-adapter
https://github.com/ctimmerm/axios-mock-adapter
https://mp.weixin.qq.com/s/sxPtZrJQyObkblCOXTjxug

DITIR

DT

fELER, Subject (E&) MEREFH TS EEXE, MUREMB/NENNE, BTFURERAZ
RESB BRE, SHRENN, SEMBAMENIEE,

TEBENIRE—TUEMER TypeScript RELIMMBREEREL .

5.1.1 SCEKHES

interface Observer {

notify: Function;

class ConcreteObserver implements Observer{

constructor (private name: string) {}

notify() {

console.log( ${this.name} has been notified. );

class Subject {

private observers: Observer[] = [];

public addObserver (observer: Observer): void {
console.log(observer, "is pushed!");

this.observers.push(observer);

public deleteObserver (observer: Observer): void {
console.log("remove", observer);
const n: number = this.observers.indexOf (observer);

n != -1 && this.observers.splice(n, 1);



public notifyObservers(): void {
console.log("notify all the observers", this.observers);

this.observers.forEach(observer => observer.notify());

5.1.2 {EFRARHAI

const subject: Subject = new Subject();

const xiaoQin = new ConcreteObserver("/NFE");
const xiaoWang = new ConcreteObserver("/NE");
subject.addObserver (xiaoQin);
subject.addObserver (xiaoWang) ;

subject.notifyObservers();

subject.deleteObserver (xiaoQin);

subject.notifyObservers();

5.1.3 N Bin= K =6

o — PRTHKIMT B —TRRIVAS, JEHR—FMRE, SRMAENR (BIRNR) PREER
AT, RERTZIEINMENRNITA.

® Rx|S Subject: https://github.com/ReactiveX/rxjs/blob/master/src/internal/Subject.ts

® RxJS Subject X#4: https://rxjs.dev/guide/subject

YR4FENIE: TypeScript I§iHHE 7 MEEE R,
5.2 RmiTIRER

ARERMF, RAATAZS—MEREN, HENREE (MARHE) FHHEERAELEN
#ZRE (MAITHEE) . MTEBAHTNERS ATENRER, RESNLKEETRNITHAE. REFN,
THEBMURAS = PRSP RN, REERREKENER, TR TRMLELhEFE.

EERMIHERPE=1"EERE: Publisher (%&) . Channels (i@&) # Subscriber (T[]
&) .

-

&
\4

O\
|
|
|
e |
A | m
Channels | =
| y —
/
|
.\ |
|


https://github.com/ReactiveX/rxjs/blob/master/src/internal/Subject.ts
https://github.com/ReactiveX/rxjs/blob/master/src/internal/Subject.ts
https://rxjs.dev/guide/subject
https://rxjs.dev/guide/subject
https://mp.weixin.qq.com/s/XZVNfkuydrHQbkaOo-wxtw

7 LA, Publisher (£%%) EFIEE, Channels (@) & Topic A # Topic B 2RI F TS &
F] Deno £/, 1 Subscriber (ITRHZE) ®2/0\E. NEF/IH,

THEEIRE—TUEER TypeScript RZHEMITIIER.

5.2.1 SEMAHS
type EventHandler = (...args: any[]) => any;

class EventEmitter {

private ¢ = new Map<string, EventHandler[]>();

// ITREERE R
subscribe(topic: string, ...handlers: EventHandler[]) {
let topics = this.c.get(topic);
if (!topics) {
this.c.set(topic, topics = []);
}

topics.push(...handlers);

/7 BUETEE R ERR
unsubscribe(topic: string, handler?: EventHandler): boolean {
if (!handler) {

return this.c.delete(topic);

const topics = this.c.get(topic);
if (!topics) {

return false;

const index = topics.indexOf (handler);

if (index < 0) {

return false;

}
topics.splice(index, 1);
if (topics.length === 0) {

this.c.delete(topic);
}

return true;

/! REENEBRMER
publish(topic: string, ...args: any[]): any[] | null {

const topics this.c.get(topic);
if (!topics) {

return null;



}

return topics.map(handler => {

try {
return handler(...args);
} catch (e) {
console.error(e);

return null;

)i

5.2.2 {EFRARHI

const eventEmitter = new EventEmitter();

eventEmitter.subscribe("ts", (msg) => console.log( WENTHEAGER: ${msg}~) );

eventEmitter.publish("ts", "TypeScript&fiJHER");
eventEmitter.unsubscribe("ts");
eventEmitter.publish("ts", "TypeScript&MiJHEER");

5.2.3 NAizS

o WREFAE—NWZXRER, —THRIRTEREXZSTMEMIIR,

o FASMHEL:, KELMABAMBERREIERE.

e BetterScroll - EventEmitter: https://github.com/ustbhuangyi/better-scroll/blob/dev/packages
/shared-utils/src/events.ts

o EventEmitter FEIEHMHZLMBIN A https://mp.weixin.qg.com/s/N4iw3bi0bx)57)8EAPS5ctQ

g L A ST 8
75 REGIEI

REEHEIL (Strategy Pattern) EX T —RIINEE, LEMN—TTHEKER, AREEMNTNUEREE
%, REERANEOAZUEASLNEE, MENTUAR. FRAXERZE, MNMLEFENERE. T4
. T R.



https://github.com/ustbhuangyi/better-scroll/blob/dev/packages/shared-utils/src/events.ts
https://github.com/ustbhuangyi/better-scroll/blob/dev/packages/shared-utils/src/events.ts
https://mp.weixin.qq.com/s/N4iw3bi0bxJ57J8EAp5ctQ
https://mp.weixin.qq.com/s/N4iw3bi0bxJ57J8EAp5ctQ
https://mp.weixin.qq.com/s/NGrkTBIidrcxX-FvH0mSng

M S R

+86 ~ N

FNER b T

& L ()

BRIE—LERA Web IR, #RETSHARNERSN, LAKSEBER. FHIRIEEE R
B=HEFR. ATHEEPARANERSN, HNTUNERRNERS RN RNERRE,

TEBENFE—TUEERARBEXEHSERBDNERSR.
6.1 LIRS

AT B IR TRE, HOFCHRE TN UML EKE:

@ Authenticator
@ Strategy

O strategy : any

o authenticate(args: any): any o setStrategy(strategy: any)
© authenticate(args: any)

@ WechatStrategy © LocalStrategy

o authenticate(wechatToken: string) o authenticate(username: string, password: string)

interface Strategy {

authenticate(...args: any): any;

class Authenticator {
strategy: any;
constructor() {

this.strategy = null;

setStrategy(strategy: any) {



this.strategy = strategy;

authenticate(...args: any) {
if (!this.strategy) {
console.log( ' BRIZBINEREE");
return;

}

return this.strategy.authenticate(...args);

class WechatStrategy implements Strategy {
authenticate(wechatToken: string) {
if (wechatToken !== '123") {
console.log (' THHIRIEREF");
return;
}
console.log( ' MISIANERMIN' ) ;

class LocalStrategy implements Strategy {

authenticate(username: string, password: string) {

if (username !== 'abao' && password !== '123"') {
console.log( ' MKSELEHEIR");
return;

}

console.log( ' IKSHMERBIANERIN" ) ;

}
}
6.2 fEARHI

const auth = new Authenticator();

auth.setStrategy(new WechatStrategy()):;
auth.authenticate('123456");

auth.setStrategy(new LocalStrategy());

auth.authenticate('abao', '123');
6.3 A7 = K 3= Hl
o M RAFBENSHME/NMBEFERZF—ME, PRETEENRIIRBES,

o ZNLRXFERMITHANE, FILMERRBEN, EETREBSEERFERTNTN,
o —MREXTEZMTH, AEXETAEXTENBRERUS I FMAETNEALIM, THESITFK
HAZBNENEBNREERUARETXLERMHIED.

® Github - passport-local: https://github.com/jaredhanson/passport-local



https://github.com/jaredhanson/passport-local
https://github.com/jaredhanson/passport-local

e Github - passport-oauth2: https://github.com/jaredhanson/passport-oauth2
e Github - zod: https://github.com/vriad/zod/blob/master/src/types/string.ts
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RWHEARES THRBBNSLIEER, MMBRIBRNURKEENERREZENBERA. EIRR
BEAE, RENFASE—TNRIE RS AMERERIN—F, BREX @ LEE, HEF
B ERNE T RRELELER,
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AERTRARNRUAETENRTS MR, RS ERRENS, éﬂi%ﬁ1%ﬁﬁ,ﬂﬁﬂk
AR Y, THEERRINEEN SR, URATR ENEMHDITELELSRNER, E8288 17
B, WREBEKRERG T THTHREE,

EHBNREFRIRED, WTRE#ERR, —MMELNNAZSEERES, TEH(RE—TANCF
FRER SR e SR IRIR K,

7.1 SCIN(LED

N7 B hIER@RUA TR, HFEHRE—TXINN UML KE:
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(:) IHandler

© addMiddleware(h: IHandler): IHandler
o get(url: string, callback: any): void

@ AbstractHandler

O next : IHandler

© addMiddleware(h: IHandler)
o get(url: string, callback: any)

ity

@ Gl © Logger

O isAuthenticated : boolean

o get(url: string, callback: any) ® get{url: string, callback: any)

interface IHandler {

addMiddleware(h: IHandler): IHandler;

get(url: string, callback: (data: any) => void): void;

abstract class AbstractHandler implements IHandler {
IHandler;
addMiddleware(h:
h;

return this.next;

next!:
IHandler) {

this.next =

get(url:
if (this.next) {

string, callback: (data: any) => void) {

return this.next.get(url, callback);

// EXauthAE)H
class Auth extends AbstractHandler {

isAuthenticated: boolean;

constructor (username: string, password: string) {
super();
this.isAuthenticated = false;
if (username === 'abao' && password === '123') {
this.isAuthenticated = true;

@ Route

O URLMaps : TypeLiteral

o get(url: string, callback: any)




get(url: string, callback: (data: any) => void) {
if (this.isAuthenticated) {
return super.get(url, callback);
} else {

throw new Error('Not Authorized');

// TEXLoggerH|E/{4
class Logger extends AbstractHandler {
get(url: string, callback: (data: any) => void) {

console.log('/GET Request to: ', url);

return super.get(url, callback);

class Route extends AbstractHandler {
URLMaps: {[key: string]: any};
constructor() {
super();
this.URLMaps = {
'/api/todos': [{ title: 'learn ts' }, { title: 'learn react' }],

'/api/random': Math.random(),

get(url: string, callback: (data: any) => void) {
super.get(url, callback);

if (this.URLMaps.hasOwnProperty(url)) {
callback(this.URLMaps[url]);

7.2 {EETHI



const route = new Route();

route.addMiddleware(new Auth('abao', '123')).addMiddleware(new Logger());

route.get('/api/todos', data => {
console.log(JSON.stringify({ data }, null, 2));
)i

route.get('/api/random', data => {
console.log(data);
})i
7.3 A=
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o MENRMIEERBENRIRT, BSTHRFN—TRR—TBER,

o AZTHRAMME—TER, WINRUEZIERETIHEDHE, EFiHRBTEIEERRERE
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TRZRENX S, BIERER—H

FEER, WEFEIERNERIETERD AN CSV H Markup X, 2ABITINZENERIZEER
X, BXHNMEREE—HFN., XEFEASRMXE . BAIXEFITESE=T"2%&. #H3¥X7
=, BAIATUSIARIRTS ERE RN L= DS ERLEITF.
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8.1 XXM

N7 EIFHIBERIATACRS, FAERE— TR UML KE:



@ DataParser

O data : string
O out : any

© parse(pathUrl: string)

o readFile(pathUrl: string)
© doParsing(): void

o printData()

@ CSVParser @ MarkupParser

@ doParsing() © doParsing()

import fs from 'fs';

abstract class DataParser {

data: string = g

out: any = null;

// X EFTIBRIENR A

parse(pathUrl: string) {
this.readFile(pathUrl);
this.doParsing();

this.printData();

readFile(pathUrl: string) {

this.data = fs.readFileSync(pathUrl,

abstract doParsing(): void;

printData() {

console.log(this.out);

class CSVParser extends DataParser {
doParsing() {
this.out = this.data.split(',"');

class MarkupParser extends DataParser {

'utf8');



doParsing() {

this.out = this.data.match(/<\w+>.*<\/\w+>/gim);

}
}
8.2 (£l
const csvPath = './data.csv';
const mdPath = './design-pattern.md';

new CSVParser().parse(csvPath);

new MarkupParser().parse(mdPath);

8.3 NS

o BHIENEMEIBRREE, EBEBTHES HLN, XA MERERS EEN, BEZTRIHD
MREE, HFETH,
o LFEITHIFERNY R, BRAEREHER/FABEFHRE, ZEMIRVTFERERAITT R,

N, SEHER

o HEPH - IR
o JavaiRitRz: 23MiZIT R S EREN

e Design Patterns Everyday
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@& core
examples
infinity
mouse-wheel
movable
nested-scroll
observe-dom
pull-down
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scroll-bar
shared-utils
slide
vuepress-docs
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Zoom

5AMENZE—1F, BetterScroll 2.0 th 2R M B9i%iTB28, CoreScroll fEASR/NRIRENETT,
HRNIDeEE BT IE MR B, thayIRDE R ERnEf TRIRIFITHEE, 7& BetterScroll 2.0 /1
XEETHEE D BEIT pull-up F pull-down X MEHESZM,

BECFL 2 — B R SRR NS, HIMEIMIIIHEERR R 2 BRI AV, IO RFEMTR
E, HE—TENRRITM., 78, EBENEBT—T BetterScroll, #FETRENPENEBRDT—TXTIE
P—LEEFHINZIMT.

=, ARERAHE
2.1 EFFMEEERT

BetterScroll 2.0 XA TypeScript #1TH &, A TILFEETEER BetterScroll BYREBSIABRIFRIE BE
1R, BetterScroll HIRAFEHFIA T TypeScript O BIEHMIINEE, ILFRESEFERE NG, &8
858 XM Options $127RUAK bs (BetterScroll SL5ll) REGSE X R M5 EIR T

2.1.1 EEEHEMH Options 121



declare module declare module

interface interface

import BScroll from '@better-scroll/core'

import PullDown from '@better-scroll/pull-down'

& Options R

BScroll.use(PullDown)
= new BScrol‘l('.wrappevr', {

DownRefresh? {(property) CustomOptions.pullDownRe *
: fresh?: PullDownRefreshOptions

2.1.2 £94E BetterScroll 3£ /5EE2 R

declare module declare module

interface interface

import BScroll from  '@better-scroll/core'
import PullDown from '@better-scroll/pull-down’

BScroll.use(PullDown)
bs LB ERT
const-bs -=-new BScroll('.wrapper', {
pullDownRefresh: true
})

1l
7
3
4
5
6
7
8
9

[y
S

h bs_.‘“

@ autoPullDownRefresh (method) PluginAPI.autoPullDownRefr &
@ closePullDown esh(): void

1T, T EEREEFHIEMR BetterScroll MIRIHEAE, BA/RERNE— THALLEN,
IR E 9T
3.1 FRMAC SRR

iR (Plug-in Architecture) , E—MEMBINEHITHONEYT BRIURN, BERTIMETT
mBIN A, EECRER IR RN BEF I N BERINE O BER, MMRHAYT R
MURINEED BHIFEE .

A ARMRI AR RS ANY: BIORE (Core System) FIFHMARIR (Plug-in
modules) . NAZEEDEIAIBILABERRNZORES, REHTAY R, RIEM. THEERBEME
E X LR ZHER L



Plug-in ( ) Plug-in

Component Component
Plug-in  ____ Core __ Plug-in
Component System Component

Plug-in I Plug-in
Component & ), Component

Els Core System KIINBEAEXITRE, ARENWSINEET BMABMEN, MIEHHFRIRE AT ARYE SRR
SINENTENUMARE Y R, B CRANARMEIG T ERETMEZCRERS FREBEP, M
MIAZHRER FT REB M, MXAFRMWEFRFARE.

W ARMNZORATBEREARETATNR/ N IESR. BERRERIIER, SSFENL
H, FOMIIIEEMIBEXAR, a0 RS IEENT REASMINLSEES ., BEBGRERZ EHEMIL
B, bR —EEEERBTETHEREN., EENE, RERMEHZENE(E AR MREEE,

3.2 AN R

o REMES: BEERFURNIMEEARRIMNAEES, BT EHFZENERES, ARBEERS
B9, PINIRIESZHL, @R, MORARRELREN, BE—EN@ILY, LFAFEEN.
o MMM AR, BRESHEEL, FHEBRORLH A LUERSMZFH TR

Eanl]

=0

o MEES: BABHENRNMASARENASLEE, EREERBEMRMMENN AL ER
5, EANAEEXSEMEETHEEINEE.

MATTRA A ZRMERINERINR, ZTHRBEAIHRDH—T BetterScroll 2.0 ZANTIRITHBAAIRIEA,

Iq. BetterScroll }GfE{t22495CI

MNFREARZORFRITHRR, EPR=TXRER: BEEE. HERNEERE. TERIKEE
GIX =1 KB FSRE S D1 BetterScroll 2.0 B Afal STHEA 284

4.1 FHEFERE

NTH—EERENGY, EAEFRERBEWSERFRGENECHEEXEH. BetterScroll 2.0 4
ETH—EGF&NE. BetterScroll 2.0 BRMHRER—1T %, AHAEBUTHHE:

1.5%75H) pluginName B4

2,53 PluginAPI 120 (HBNHFBEIEHGHIENEE bs)



3.constructor WE— NS E BetterScroll 34 bs , {RAEILUET bs B9 B & #9F FKETABES
FpE-

XENTENHIBENU ERFRISE, BAMEUAER PullUp FH4RH6I, KE—TESUW LI LM
SERY, PullUp 3@ BetterScroll 3 B _ERIINEAVEE

@ #7584 pluginName /B @ X PluginAPI

class implements

static

constructor(public scroll ) {

0

q @ HIERMAIFE—SKZ BetterScroll SLH

& BX, 550 pluginName BMERTIHEBEFNBRIR, M PluginAPI 2 ORTRIEHSLHIXIIME M API
#0O, B\ PluginAPHZO A AESZ T 4 T HE:

finishPullUp(): void: £&R ERImETH;

openPullUp(config?: PullUpLoadOptions): void: =R _EHIINEE;
closePullUp(): void: XM ERihn#iInge;

autoPullUpLoad(): void: BzpiT LhimnE.

R BRI AEREUEN BetterScroll 326 bs , ZEFHNMAIMET bs NEHREWFRIEINECHE
¥, BRARTAEEN bs SEBI? GIEIFIA bs SEHI? XEBHAVFICERXLRE, FEBENIBERITE
17,

4.2 {REEE

BIODAGREMELRIAMEIRE TR, NMEmsXEmt, ta@neEiEt. 5L 5ESE
HEMRNS], RORFREFEEMR (FTURBEREXXS, BAIMNEN, TRINZEERE) , &Y
EMREEEMEGRRNER, SRENRF. (L&, MEEY (SN, SERFMER) F.

XEFENIARIEREIN PullUp iEHERE, RE—TUNEIEMAERZIES. BRRREFEAUTH IR
% PullUp #Ef4:

$ npm install @better-scroll/pull-up --save

RIN%%TE pullup it 2 fE, REEET Bscroll.use FiEFEMIEMY

import BScroll from '@better-scroll/core’

import Pullup from '@better-scroll/pull-up'

BScroll.use(Pullup)

A, ML BetterScroll BYEE(EN PullUp IHERIECEIN,



new BScroll('.bs-wrapper', {

pullUpLoad: true
})

MEBNEZAERIT BScroll.use HEADIEMIEY, BIAIXAEREM T MLELIE? EREIZX D
B3R, Befi1RE— T RRARED:

// better-scroll/packages/core/src/BScroll.ts
export const BScroll = (createBScroll as unknown) as BScrollFactory

createBScroll.use = BScrollConstructor.use

1 BScroll.ts B\UEFEF', BScroll.use /5i53E[MIAYRE BScrollConstructor.use ﬁ?ﬁ}fi,ﬁ, ZhH
ERYSEINAN T -

export class BScrollConstructor<O = {}> extends EventEmitter {
static plugins: PluginItem[] = []
static pluginsMap: PluginsMap = {}

static use(ctor: PluginCtor) {
const name = ctor.pluginName
const installed = BScrollConstructor.plugins.some (
(plugin) => ctor === plugin.ctor
)
// BERERD S
if (installed) return BScrollConstructor
BScrollConstructor.pluginsMap[name] = true
BScrollConstructor.plugins.push({
name,
applyOrder: ctor.applyOrder,
ctor,

})

return BScrollConstructor

~

BEMREMA LN, AIA] use HIEERIN—TSH, ZSHHILER Pluginctor, ATHREHEME
REAI4F R, Pluginctor EEVHIR(RBBAMITAIR:

interface PluginCtor {
pluginName: string
applyOrder?: ApplyOrder

new (scroll: BScroll): any



HEAT1EA Bscroll.use(Pullup) AER, SAKENHRIFEGHHNER, AEHSAIBEGHESEAR
53T, MRELLENEIERE BScrollConstructor 3%, BMAIHEMHIT M. BT HFTHEE
=22 5IRTEE pluginsMap ({}) # plugins (1) X%

@ BScroll.use(Pullup)

v

BScroll N Pullup #&{4 Wi
Constructor pluginName = 'pullUpload'
(™)
a <€ @
BEEYE —<
= < S

A 4

BIMAR use F#SHIER, ®IR[El BscrollConstructor NWH, XEAN 7 XiFnER:

BScroll.use(MouseWheel)
.use(ObserveDom)
.use(PullDownRefresh)
.use(PullUpLoad)

IMEBANIELZANE BScroll.use HERNHZ T EMEHR, EMEGREE -, EEAESEMN
i, BAIEFTEAESLHIL BetterScroll FIENIRHRIECED, MM#TIRAEML. 3T PullUp #H
%, BATRI AT AR THRAGRYRMN .

new BScroll('.bs-wrapper', {

pullUpLoad: true
})

PR T S R AMERE RO AR ARITHRADEMN, BITMBFERDT—T BScroll MISK

i



// packages/core/src/BScroll.ts

export const BScroll = (createBScroll as unknown) as BScrollFactory

export function createBScroll<O = {}>(
el: ElementParam,
options?: Options & O
): BScrollConstructor & UnionToIntersection<ExtractAPI<O>> ({
const bs = new BScrollConstructor(el, options)
return (bs as unknown) as BScrollConstructor &

UnionToIntersection<ExtractAPI<O>>

TE createBscroll I] A/ERNEISET new X¥EFIEF Bscrollconstructor 13i&ERECEEIE
BetterScroll £, FELE1E THRMERME DT Bscrollconstructor HJIEREN:

// packages/core/src/BScroll.ts
export class BScrollConstructor<O = {}> extends EventEmitter {
constructor(el: ElementParam, options?: Options & 0) {
const wrapper = getElement(el)
// BEEER RS
this.plugins = {}
this.hooks = new EventEmitter([...])

this.init (wrapper)

private init(wrapper: MountedBScrollHTMLElement) {
this.wrapper = wrapper
/1 BEEDHS
this.applyPlugins()

J8id#)1E BScrollConstructor RIJRIS, F{1&LINTE BScrollConstructor #i& R EIANEPSIER init A
ERTHIAM, T init FERAISEH—DS AR applyPlugins F5E3N B EEMAYIEMG:

// packages/core/src/BScroll.ts
export class BScrollConstructor<O = {}> extends EventEmitter {
private applyPlugins() {
const options = this.options
BScrollConstructor.plugins
.sort((a, b) => {
const applyOrderMap = {
[ApplyOrder.Pre]: -1,
[ApplyOrder.Post]: 1,
}

const aOrder

a.applyOrder ? applyOrderMap[a.applyOrder] :
b.applyOrder ? applyOrderMap[b.applyOrder]

.
o

const bOrder



return aOrder - bOrder

})

.forEach((item: PluginItem) => {
const ctor = item.ctor
// HERBIEERERR R EEGER AR ZRMAE, BRI NS
if (options[item.name] && typeof ctor === 'function') {

this.plugins[item.name] = new ctor(this)

})

# applyPlugins 73AAEIREHFIRENINFHTHF, RERER bs THENSEERES
ROMDIE R BCR B2 IR, HIEMmRARISEAIREE bs LHINERR plugins ({3) EIEH.

const bs = new BScroll
BScrollConstructor(el, options) Constructor

constructor(el: ElementParam,
options?: Options & O) {
e

this.init(wrapper)

applyPlugins()

WHEMIIR, EHiXiEF
private init(wrapper: EEAEBEGREREA
MountedBScrolHTMLElement) { RSt E ST ITEIFEE = = S0t

Mes
this.applyPlugins() 2. +

name,
applyOrder
ctor

FIXBRINBEN BT HEESENGEEEE, TERIBNBRE— 1 ERS —— FHEE,
4.3 {EHEE

W EEEEREENEE. 2RRTHREEGEITERBN, BXMmLSEITIRER, VA=
RETSREFES T EENE, XMBRWMEGERITERS BTEGZERBEERERR, BF
DB ZORE, FEZRORFFEERBIGELBENE.

RIMIERAITEAEM, B CPU, R, AF. NFERIBINRITHNEE, EitEiETERER,
CPU AR, AFNEEEESTERERN, ITEEBETER ERSERME T XEAMN ZBEEINEE.



Input
CPU Memory &

: Output
: Power Bus : :O
: Control Bus : :n
| | - Address Bus :D
Data Bus - )

I Both Direction I l Single Direction 1 Power Supply

B, STHEEMRENASRR, BEZORARAZUEMHTENOTRHEGBENG. RAEHE
%, AR IMAHEE LML, BNREZERT KMITHEARKRR 915, MZMREZERT ., X
EREFMIEERANARMITERN, RA-KEREH —T&EX,

-

ttps://www.semlinker.com
HRBWZEEE

T

3+F BetterScroll 33, ERIIZIOVE BScrollConstructor %, iZE/AT EventEmitter BHIRE

Ay -

// packages/core/src/BScroll.ts
export class BScrollConstructor<O = {}> extends EventEmitter {
constructor(el: ElementParam, options?: Options & 0) {
this.hooks = new EventEmitter ([
'refresh',

'enable’,



'disable’,
'destroy’,
'beforeInitialScrollTo',

'contentChanged’,

1)

this.init(wrapper)
}
}

EventEmitter 252 M BetterScroll AERRIHERY, ENLHIK SN IMEHSZHEEIINEE, MIXENNAY

UML KB FAmR:
@ EventEmitter

O events : Events
O eventTypes : EventTypes

@ on(type: string, fn: Function, context: Object = this)

© once(type: string, fn: Function, context: Object = this)
o off(type?: string, fn?: Function)

o trigger(type: string, args: anyl[])

o registerType(names: string[])

© destroy()

m hasType(type: string)

HRIXEFHNTM A AREZRIEE THE— R “BBARTAEEN bs SEEI? 7, BN
bs (BScrollConstructor) SEfIMARBE—TEHIRAZR, EEIEEHEN, 7EN bs THIERN T iLiEH
BEEEER—NEHIRARAITEE.

F—TREHENNBLIMEERT, FERBAREE N : "A@aF A bs SEHI? “, EEZEFIXNGE
B, FAPFHEEL PullUp EHEAB), RKE—TZEGAERZAEAFIA bs SLHIFITEREEN,

export default class PullUp implements PluginAPI {
static pluginName = 'pullUpLoad'
constructor (public scroll: BScroll) {
this.init()
}
}

£ PullUp #9128 R &+, bs ZHISHRTFEI PullUp SEBGIAEBAY scroll BMH, Z/E7E PullUp A
AT BB S E AR bs IHISRHTEMHRE, tLUlRRIEGIAEREH, & PullUp iR, HEER
HEIEKER/NF threshold AT, flA—R pullingup FEf4:



private checkPullUp(pos: { x: number; y: number }) {
const { threshold } = this.options
if (...) {
this.pulling = true
// BRER G
this.scroll.trigger (PULL UP HOOKS NAME) // 'pullingUp'

AEMAFIA bs ZPcxEH /G, BAIHFRE— MRS B ER ST AR ENE
.

// packages/pull-up/src/index.ts
export default class PullUp implements PluginAPI {
static pluginName = 'pullUpLoad'
constructor (public scroll: BScroll) {
this.init()

private init() {
this.handleBScroll()
this.handleOptions(this.scroll.options.pullUpLoad)
this.handleHooks ()
this.watch()

£ PullUp MEREHR A init FEFTRENAM, THE init HERREDIEBTENSIE
WATARIRLIRTE, XEBIREMEXAZ handleHooks F33E, % ENEMANT:

private handleHooks() {

this.hooksFn = []

// BEBERD RS

this.registerHooks (
this.scroll.hooks,
this.scroll.hooks.eventTypes.contentChanged,
() =>H{

this.finishPullUp()

RBBEE handleHooks FENES, S#—P A registerHooks FiEM EMHF:



private registerHooks(hooks: EventEmitter, name: string, handler: Function) {
hooks.on(name, handler, this)

this.hooksFn.push([hooks, name, handler])

WIIWMER registerHooks A/ENEROIH, BEXHE 3 TS, £ 1 M5 EventEmitter W,
MBI 2 M2 A RTEHBNEMHIIESE, £ registerHooks FERER, EREERMET
hooks WEERITIEERBMH,

B/ this.scroll.hooks NEREMHAERIZEIIE? £ BScrollConstructor IEREIPEAIE

TER.

// packages/core/src/BScroll.ts
export class BScrollConstructor<O = {}> extends EventEmitter {
constructor(el: ElementParam, options?: Options & 0) {
// BEER DG
this.hooks = new EventEmitter([
'refresh',
'enable’,
'disable’,
'destroy’,
'beforeInitialScrollTo',

'contentChanged’,

fRBAE this.hooks tE— EventEmitter KR, FMANANEBIERATEMHLE, 1, &HHHE
ERABTMANTRERE, TERNASKERSE—TNZE2NAS:

this.scroll.trigger( this.scroll.hooks.on(
. "pullingUp" "contentChanged",
EventEm e ) handler, this
on: KR iE )
once: —RiEf
_trigger: BAREH KRS MH WIS Y
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A, IEMAHHE

EIFf2MCAHE, BetterScroll R T WHN—LEE NAFRR S R:

e lerna: Lerna 2—1MEIEITH, ATEBEESZTHEE (package) BYJavaScript E,

e prettier: Prettier P XMBEBRRERM. EWHN, 2—TRITHABEICHNIA,

e tslint: TSLint @RI BHESOTLE, AFIE TypeScript NABRIRIEME, A4 MERIINEEE
iR,

commitizen & cz-conventional-changelog: FFEEBIEA1EMTSHIEA commit message,
husky: husky BESZEA LEAFSEAASHE commit, push. merge &35,

jest: Jest @M Facebook #4489 JavaScript MIHAELSS,

coveralls: FF3REX Coveralls.io WBEZEXIRE, FH1E README XMHFRIM— T T HENBEEIR
.

e vuepress: Vue IREIRIERSMUSERKEE, ERTAR BetterScroll 2.0 B304,

ERAAENERIAELRN, FAILNLEAERESREERLZIT BetterScroll L2 H EERNFIR
FE, SNSR{R3Y BetterScroll INH thE&MEBAYIE, AIABEBWMBE M package.json X, HESEFE—T
INE A npm scripts WECE ., X424 BetterScroll MBEXBRZE/FEINMS, FTHUMEARELE
0B, SRR/ MA IR E F—ER M5 1T,

= by N
VA RN %%J'Q;l \

e BetterScroll 2.0 44



https://github.com/lerna/lerna
https://prettier.io/
https://github.com/palantir/tslint
https://github.com/commitizen/cz-cli
https://github.com/commitizen/cz-conventional-changelog
https://github.com/typicode/husky
https://github.com/facebook/jest
https://github.com/nickmerwin/node-coveralls
https://vuepress.vuejs.org/zh/
https://better-scroll.github.io/docs/zh-CN/

1 F TypeScript Bt 2125 REEFHRBIEA

REMEFEMATHEANTF, EAUFR—ERRERNRIEET loC (IZFKk5) DI (MKE
A) It B, FREAE, (RETRUTRE:

loC 2ft4. loC BERFRITAIRIRT;

loC 5 DI Z[EIM%FR . K{EM DI {EZRFAER DI AEZE Z BHIX 5

DI #£ AngularJS/Angular 1 NestJS FREN 5

T fRA0{a{ERA TypeScript SLI—1 loC B2, H 7 H2 28, RET AOBEXAIR,

—. HE#®

ENAHLRE loCBRZH, AESRE-THEILFPRELNG R, EICIRIEERNLE ., KES
AIBIE B2 IR BRI E M2, EISTEERKER, HAECIREMERMSTOINT, FEMRMAREX
RZE9SEGI, R TILIMIEIRERR E T thIRAE FARRIARE, FIESRE—1IF,

—HNRE & BEA K. KE. FEMNESIRE LA EM. BEBRIRENAPLIERE
Z, BREL, HMNARABR=182: Ritl. RENES,

(BBEEE: https://www.newkidscar.com/vehicle-construction/car-structure/)

FEUMIAEFED, BEEMFECRRERN, MERGNERF, XaTRRAEEN,  ERNEFEENF
¥, BARERE.


https://www.newkidscar.com/vehicle-construction/car-structure/

(B /3B https://pixabay.com/zh/illustrations/car-sports-car-racing-car-speed-49278/)

B IEESERI, HASSLEE—T B4R

@ Car

O engine : Engine
O chassis : Chassis
O body : Body

© run()

Y
@ Body @ Chassis

AR LEN "BER’, BMNDSERFABEFZR,. B—FHMNTRKEXESHE:

1.EXEFEE

export default class Body { }

2EXEER



https://pixabay.com/zh/illustrations/car-sports-car-racing-car-speed-49278/

export default class Chassis { }

export default class Engine {
start() {
console.log("5|ZRENT");

ATENRER

import Engine from './engine';
import Chassis from './chassis';

import Body from './body';

export default class Car {
engine: Engine;
chassis: Chassis;

body: Body;
constructor() {
this.engine = new Engine();

this.body = new Body();

this.chassis = new Chassis();

run() {

this.engine.start();

—DIEAEEME, B LLRE—ME:

const car = new Car(); // BIES&EWEZE
car.run(); // EHIBEE: 5I1ZBERMT

NESAREELXIMUERT, EAFENTEE:

o B —: EEFEMNIE, (RTREEEFERE, LAIRBERISESIZMNE, RREMNAR, 2

AT,

o [HE_: HEAFEAL, MFBEEWESRBPFHECIESFOE TG,
NTRREFE—TER, RHERFOAHR, BIIAIMEM—TEEXRSEE, BFRUNT:

export default class Car {

body: Body;

2}

3l



engine: Engine;

chassis: Chassis;

constructor (engine, body, chassis) {
this.engine = engine;
this.body = body;
this.chassis = chassis;

}

run() {
this.engine.start();

}

EMTTSER, HIREMEMNE:

const engine = new NewEngine();
const body = new Body();

const chassis = new Chassis();

const newCar = new Car(engine, body, chassis);

newCar.run();

LR BAIE LR T FEREINE— 10, ERRE T EEBAIERTHE—T loC (IZHIKREE) B

—. loC Et4

loC (Inversion of Control) , Bl “i¥#l&iE", EAEF, loC EREMMIZITIFIINRRLED2RITH,
MARERERNAR, EXNRASBEIEZH,

AMAIIRRELF 10C IE? IRARLF l0C X E R “HIZFIE, =54, MORRYE, MEFERE
T, BRI —T,

o HIRHNE, IZFIMHA: EEANERRITH, RMNEBEENRNEET new WAXEIENR, 2
FRFREMEIBMERENSR; 1 loC BEEIT— 1B KEIEIXLNR, BIH loC BFEHTHII RS
E;

WIRHNIE? HAR oC BRITHITHR, ZFHHA? TEZRHIMNIERE (RBIXNR) IKREX.

e NHURKRKT, WEFERET: BREMBILERE, ERNRAREFEHRE(E CERFPENEH
ERBUKREIN R, bR MmMRENZHTHRREITCIEZISENMKBISR;

NORREE? ANBEBRBHNERSEANKBITR, WRIZEDOBESRENTR, AR REE
T BEEAERIET? KB RAREMRET .



=. loC BEfft 4

loC AR—MRA, RE2—MEE, BHEANREKERETO—FNITRN, AJUARBRTENREZE
HBaE.

RANAREFHZHBNELEABEDNCIRKBN SR, MISBESEZESRE, T BT
loC &Faifa, ECIZMEHMBIN RAEFINRETEERE, HERINAEGHR, AUNRZEZRE
B, XHFRETIR, ATHEER, EEENEEFEFNEM AEHTFIFERE.

HEL loC WRIEHFRNEANZFAEMB L, MEBB L, RET "EMRMU" NWTML, NAEFARE
BER, BT ARBHEZENLE, B loC BEFR, NARFMERET, WEINFRoCH
BRENEHINEMBNRIRT .

M. loC 5 DI Z[afY%xF
NFEHIRERE, ER&E LGS &BEN, EF#7 DI (Dependency Injection) .

A7 BNERXABSREGTHRE, FERNER, DASRNSHEE MBI RINTESZ
B, KECEANBNHIENRGRAFRESIIE, MENTRABHERNTR, HARAEE—T
RiE. I ROTE.

BIEEUEANNG, BMNRAFEELEHENEE, MAFTETCBMRTIEEBTFTENRR, THRES
AV 55i85E, MARBEXROEBNRIREE@L, HIESLH,

A2 DI (RHEE I T, PHATEERY, WEANTIHE, EATHL™

o EIRIITIE: HARNBARERK 0C B2

o NALFTENR: NAREFEE loC FRFIRUNRFENIINTARR (BENR. BR. 22
1’

o IEANIM: RIER loC BTN BRERKIBAIITER;

o SEIANTHA: FAETNWRAENIINDERR (BENR. BR. 22848 .

B4 1oCHM DI BEFHAKXKAR? EXENZR—TMRSNTRARERER, BTEHRENRSEREM (7
BERRERNBBEHNGX—TEH, BEILABRENEREPEREBIXR) , AL 2004 FRIMRAY
Martin Fowler X4GH T —THEIRF: “MREGEN", 1833 loC TS, “MREUEN" BRiRHEIR T HIEAXS
SKH loC BREEMBNR.

BRI, 1EHIREE (Inversion of Control) ZEWEIEN REVZHINL LTS, UARIEIENREIERNN
MEVZRA RN ARFIERE, MMEXMINFERLSE loC B8, EME—TEINARIENRNI,
MBEAHLANR, EMGMRHTANR, BT loC FEE, KEXRMAET, RENKBXAMLT, E
1 1EBURE 10C B2 T, BT loC FRRBIUENZENXR,

RIENTA T BLZHRE, MAERNIKE - TRERRIINERTERMEBIENER ZBBTARE
AIX A,

4.1 RIEERKBENESR
BIRHAIRS A IMTARS B, EIEMEARS A B, HIBE5OIRMS B, AAHIRERN TERR

-



SHR—: GRS

SR {EARSB, LIERSA

MEERR, REMEBGENESRS, RJVEREFTEXRORSASNEMRBAINRENCLIEN,
BFEFNHEFRBRR . EMSEAEFTERBZTNER, XEMSEINEREENEHR4EP R,
T EREER, BATRIAZESINKBEENELR . TEBENFE - TFSIANKBEIANER, BIFRES
REFLZA,

4.2 (ERIREGENHESR

ERRBUENERZ G, RAFHRSZHEIEME loC BFHEF, URBRSERBEMRSE, WFE
SHEEHITER . YA REERISENRSH, loC RSN RIZBSRERBINSNEIEZSSET
8, BRRURIZA TEAR:

DI 1EZ8/1oC &23

DEMARS ~
. (€29 <
W’

QIRENARSSA @ENBRSB

@FE BT AR SSBAYHKE

iR £ZA
®iR[E RS BEA

(D

FXBHNEZXNAT 1oC 5 DI EIERATR, & TFREAENE DI BN,

F. DIA9RAE

DI ZERIIHA RSB IR BIENAIN A, tEAERTIHGUHAIERRE Angular|S 1 Angular, TTERRSSIHMIE
& Node.js £SHEERH B Nest)S, #ETRAESPRHFERNEB—T DI £ Angular)S/Angular
Nest)S IR,

5.1 DI 7£ Angular)S R
£ Angular)S FR, RBUEANREZORIEF 42—, 7 Angular)S FREBRRIINA 3 A :



https://angularjs.org/
https://angular.io/
https://nodejs.org/zh-cn/
https://nestjs.com/

// FX—: {FA $inject annotation AT
let fn = function (a, b) {};

fn.$inject = ['a', 'b'];
// AIN_: {fM array-style annotations AT
let fn = ['a', 'b', function (a, b) {}1;

/7 A= (FRRAEREA
let fn = function (a, b) {}; // TifE#E

NF RS, BEERE Angular)S BIIMAIEBASFEA . fER Angular)S #ZO0IhEEYFI4RY DI B2
WA, {BFEE Angular)S HE RFNENEZERIIES, Angular)S DI RFTRICEM FEE LK
T,

XEESFEETE—T Angular)S DI REFERL )RR

o AERETF: Angular)S NAREFFAAENKBIEZAHE], AT EEEHIESERFRISEHS];
o MATEPR: ARAPBANMERFHFRRITRARSHIBRR, RRBENEMEFER—T
CarService, RAMB=AEFHSINTEHHRS, XFEME S LIVEE.

BT Angular)S DI 27X EAYEIER, FRIATEFEEERY Angular EFRIZIT T #8Y DI R4E.
5.2 DI £ Angular 4z

MRTESZERGF R, FANRILMESZE. Rl RENESXEINAR—T "BRS", AMNENISN
RSIRMEBRIFZZVEMEI DI REFH, ATEXDTRRS, HBNFEERTRSH (Token) FARIR
Efl. E‘z%ﬁﬂ‘]—fi%ﬁ:E/IHHE’JHERJEL\%‘ﬁJL/I)\%%i]‘%o

ZfE, SBRNFERIEERSN, BARMAIMNBTIZRS NS, MENSIXIRAPIRENS EXS N
AR SR, _EIRBRAZRI R AR FEFR:

ARSSIRMHE ‘///ﬁﬁﬂ% ENZR

&
2 /

ARG

9FE, THEST ERRRAE. TEIIKRE—TUEER Angular RER DI RETHK EF",



5.2.1 car.ts

// car.ts

import { Injectable, ReflectivelInjector } from '@angular/core';

// BCEProvider
@Injectable({

providedIn: 'root',

})
export class Body {}

@Injectable({

providedIn: 'root',

})

export class Chassis {}

@Injectable({

providedIn: 'root',

})
export class Engine {
start() {
console.log('5IZEET");
}
}
@Injectable()

export default class Car {
/1 AERMEENS VENKETR
constructor (
private engine: Engine,
private body: Body,

private chassis: Chassis

) {}

run() {

this.engine.start();

const injector = ReflectiveInjector.resolveAndCreate( [
Car,
Engine,
Chassis,

Body,
1)i

const car = injector.get(Car);

car.run();



A ERE AT Reflectivelnjector ITHRM resolveandcreate FiEFRIGIETANZE, ABIRE
FEWSIRIEY Token SRIREXMIMAVMREIN R, BIIME LIRS, ReIULIM, BIIEEAEEFohits
BEMBEIPRTNRT, XL FE. "BiE BERGIFNZGRLET,

Lesh, MNREBEEIEEKREVSENR, BITEFEEE app.module.ts XHHFEBH Car IR Provider, &
S (ISl

5.2.2 app.module.ts

import { BrowserModule } from '@angular/platform-browser';

import { NgModule } from '@angular/core';

import { AppComponent } from './app.component';

import Car, { Body, Chassis, Engine } from './car';

@NgModule ({
declarations: [AppComponent],
imports: [BrowserModule],
providers: [{ provide: Car, deps: [Engine, Body, Chassis] }],
bootstrap: [AppComponent],

})
export class AppModule {}

5.3 DI £ Nest)S I A

Nest]S ZHEZS, AJ¥ R Node.js Web NAREFIESR, EEAIAR JavaScript 51
TypeScript (fREB54E JavaScript FABM) , HES OOP (HEXNKRHRwE) , FP (R wE)
FRP (REIMMNNwE) BITTER.

FIRE, Nest{£M 7T Express, BT SEMBIMENGRS, HIA0 Fastify, AIBATS@EH{ER SR
RIE=T .

IJLE, BT Node.js, JavaScript B&A Web Rlinfl/EinNAREFN NBRAIES) , MEETH
Angular, React, Vue ELABEBE—HNME, XEMBERS THRARNESH, FEATNIRIEDZE
A BT BARIRA BIEF . AT, ERSEHIR, BRABRZMEME. helper 1 Node T H,
BERENISEERMBAEZE QM —— 2814,

Nest)S EERM—TFHEEIANNBREFFREN, ATENCIESETIE, AR, W8B5E%
THIFRINATER. £ NesyS RBATNTFTRERME TIRBUENINEE, XEH(IUEMAIRAIHE
T— MEREUENRIINEE,

5.3.1 app.service.ts


https://nestjs.com/
http://nodejs.cn/
https://www.tslang.cn/
http://www.expressjs.com.cn/
https://github.com/fastify/fastify
https://angular.cn/
https://github.com/facebook/react
https://github.com/vuejs/vue
https://nestjs.com/

import { Injectable } from '@nestjs/common';

@Injectable()
export class AppService {
getHello(): string {

return 'Hello World!';

5.3.2 app.controller.ts

import { Get, Controller, Render } from '@nestjs/common';

import { AppService } from './app.service';

@Controller()
export class AppController {

constructor(private readonly appService: AppService) {}

@Get ()
@Render('index')
render () {
const message = this.appService.getHello();

return { message };

£ AppController B, FETEIMIESFEANNEENT AppService I%, HAFIFRIE AR,
11=18FA AppService SIRM getHello FiARIREN 'Hello world!' JHE, HIEHEEIREILHEF.
SRR TRIHMRBIENRTAEE L, HIIEFETE AppModule R providers # controllers, &
RIRIEAIT

import { Module } from '@nestjs/common';
import { AppController } from './app.controller';

import { AppService } from './app.service';

@Module ({
imports: [],
controllers: [AppController],
providers: [AppService],

})
export class AppModule {}

HIL DI #AZ AngularJS/Angular 1 Nest)S FTisE ), WMRFBEEMINE HER DI/IoC BITHEEST
%, FIESHHEFRER Inversify)S, BEf—1"PIATF JavaScript # Node.js N, IhEERA. BEM

ot og

loC B8,


http://inversify.io/

Xt Inversify)S RESEBREVIMAERIABIT TRE—T, RESFMABRERFANAT . Z K, BITEEAE
BENER, BINEBUEEER TypeScript SEM—NE R loC BE:, ZBRLIMAIINEEW FEFR:

! [

Map<Token<any>, Provider<any>>

T 2. 776
.{;ﬂ sm
kd!b 3.25KEX

loC &8 PRI
3.inject(token) O

3.35£flfE
S IVE:SES

ClassProvider

1.addProvider()

3.4iE[E]
Y RLA9SE Y

75 F5 loC 83

AT ILAREEIFHIBA 10C BRIOSTIATD, RN B—LABXAR B AR,
6.1 3=ifig

INBARAERT Angular 3 Nest)S, 1REIRI A THIRIBRAMEE.

@Injectable()
export class HttpService {
constructor (

private httpClient: HttpClient
) {}

U ERREA, HAUEAT Injectable Kifigs. ZRIMFATRTUEAMUBEFARMKEIm, HA
@Injectable() Y ¢ TEBTIEEHE.

xifiss e — T ERX,

RERE S EH AERINT AR, XNFEXSHRRENTHEREA. &
e A A FIRR D 2K

o EEIf2E (Class decorators)
o EHEM2: (Property decorators)


http://inversify.io/

o FHixEMZE (Method decorators)
o SHNILIHEE (Parameter decorators)
BIE/RGI{ERA) eInjectable() 2Xiffizs, BT HREMZ, EIZLEIFZMEIFA HttpService

th, 1@ T*’J‘*‘E)\E’JE‘CE)\T%?UE HTTP 355RE0 Httpclient (KBTS,
6.2 2589

@Injectable()
export class HttpService {
constructor (
private httpClient: HttpClient
) {}

M ERBERERFNERN ES5, WEERMNTRD:

// 7R decoratefREEML

var _ _metadata = (this && this. metadata) || function (k, v) {
if (typeof Reflect === "object" && typeof Reflect.metadata === "function")
return Reflect.metadata(k, v);
bi
var HttpService = /** @class */ (function () {

function HttpService(httpClient) {
this.httpClient = httpClient;

}
var _a;
HttpService = _ decorate([

Injectable(),
__metadata("design:paramtypes", [typeof (_a = typeof HttpClient !==
"undefined" && HttpClient)
=== "function" ? _a : Object])
1, HttpService);
return HttpService;

()

BT ER FIRRRE, {RE&KI HttpService MIEXFENT httpclient SEHVEBEIRIBRT, XERN
JavaScript 25 EENES ., BAMAEIEITHR, RIBENEREEARBINTRIE? X8 TypeScript {3
reflect-metadata X1 E=F ERFMERIMIMILEEE,

reflect-metadata XM ERMETRS API BTFiRETER, XEFENREENAILTE B/ API:

// define metadata on an object or property
Reflect.defineMetadata(metadataKey, metadatavalue, target);
Reflect.defineMetadata(metadataKey, metadatavalue, target, propertyKey);


https://www.npmjs.com/package/reflect-metadata
https://www.npmjs.com/package/reflect-metadata

// check for presence of a metadata key on the prototype chain of an object or
property
let result = Reflect.hasMetadata(metadataKey, target);

let result = Reflect.hasMetadata(metadataKey, target, propertyKey);

// get metadata value of a metadata key on the prototype chain of an object or
property
let result

Reflect.getMetadata(metadataKey, target);

let result = Reflect.getMetadata(metadataKey, target, propertyKey);

// delete metadata from an object or property
let result = Reflect.deleteMetadata(metadataKey, target);
let result = Reflect.deleteMetadata(metadataKey, target, propertyKey);

// apply metadata via a decorator to a constructor
@Reflect.metadata(metadataKey, metadataValue)
class C {
// apply metadata via a decorator to a method (property)
@Reflect.metadata(metadatakKey, metadataValue)
method () {
}

F ERR) APl RFRB R TE—TER, EEENATH, BIMENTEEFNCUER. XERNFEE
BTN E):

o XTRERE, HMNBEEMRMGIIRBIUGEN], X7 BERFTEE.
o REX WEFRRIFERIERICE., BOMRKSEREER "WR" B, R2EARXLELEER
EETEHER, MEMN—EFE.

6.3 EX Token 1 Provider

T RSERINER S REMBRMERANR, R TRENRITIALI loC FaE, (8 loC FEFERM T E
ZHHE: b (Token) HMEMHZE (Provider) . LhEE loC BRMECIBMRIIRIRT, MiRHEE
AT NEAEIE LR,

loC FEea/ I AHIZO W TAIR:

export class Container {
addProvider<T>(provider: Provider<T>) {} // TODO
inject<T>(type: Token<T>): T {} // TODO

ETHRIEATHREX Token:



// type.ts
interface Type<T> extends Function {

new (...args: any[]): T;

// provider.ts
class InjectionToken {

constructor (public injectionIdentifier: string) {}

type Token<T> = Type<T> | InjectionToken;

Token KEZ—PIAEERE, BAIME—TREEE M FIAZ InjectionToken 28!, Angular)S £
FRIBIEN Token, ERELEERT, AIRESRSHPR. FEib, ATHRRXDEEM, FIIEXT
InjectionToken 2§, SRigge i ds & PR(ARE,

TEX5E Token KB EFTRIBNREX =FA[EEER] Provider:

e ClassProvider: 2fft—"13, BATFEIEKRENTI R,
e ValueProvider: IRE—1MEFENE, ERKRBINTR;
® FactoryProvider: IE—1I AiE, BATFERIBKREINSR,

// provider.ts

export type Factory<T> = () => T;

export interface BaseProvider<T> ({

provide: Token<T>;

export interface ClassProvider<T> extends BaseProvider<T> {
provide: Token<T>;

useClass: Type<T>;

export interface ValueProvider<T> extends BaseProvider<T> {
provide: Token<T>;

useValue: T;

export interface FactoryProvider<T> extends BaseProvider<T> ({
provide: Token<T>;

useFactory: Factory<T>;

export type Provider<T> =
| ClassProvider<T>
| ValueProvider<T>

| FactoryProvider<T>;



ATERENXDX=FAEZEEH Provider, BATBENXT =1EEIF DRI

B

// provider.ts

export function isClassProvider<T>(
provider: BaseProvider<T>

): provider is ClassProvider<T> ({

return (provider as any).useClass !== undefined;

export function isValueProvider<T>(
provider: BaseProvider<T>
): provider is ValueProvider<T> ({

return (provider as any).useValue !== undefined;

export function isFactoryProvider<T>(
provider: BaseProvider<T>
): provider is FactoryProvider<T> {

return (provider as any).useFactory !== undefined;

6.4 TE XK 23

EREBNELRTT, MFERFRY, BNEFEERRMBIPRBIFEN], XETREREFETIIE.
I, IFETEBANIEDHIEIE Injectable 1 Inject 2512,

6.4.1 Injectable 3%ifiz3
Injectable &z AT RRULERIABNENEMRIIIN, ZKim2SE T LK MS, 7 TypeScript 1, %
KIimERAIAE AT :

declare type ClassDecorator = <TFunction extends Function>(target: TFunction)

=> TFunction | void;

KRFRMBEX, MEAREMEN, BEK—15E target: TFunction, RNEIEIMAIZE,
TEHENFEE—T Injectable Z4fhigsfy B{RIN :



// Injectable.ts
import { Type } from "./type";

import "reflect-metadata";
const INJECTABLE METADATA KEY = Symbol("INJECTABLE KEY");

export function Injectable() {
return function(target: any) {
Reflect.defineMetadata (INJECTABLE METADATA KEY, true, target);

return target;

}i

AMERRF, =HEA5E Injectable FEZ[F, Bl— AR ER ., TEFTRIRERH, BAVER reflect-
metadata X ERRHAY defineMetadata API 51%1%7?751:.,_\, Hrh defineMetadata APl 89{EFE A0
THAmR:

// define metadata on an object or property
Reflect.defineMetadata(metadataKey, metadataValue, target);
Reflect.defineMetadata(metadataKey, metadatavalue, target, propertyKey);

Injectable 3EIMZFMEAHLNBREE, RFEARKIMENLS{ER eInjectable() EENER A AN
Az hES -

@Injectable()
export class HttpService {
constructor (
private httpClient: HttpClient
) {}

FEMUERAS, BAITENNE Type £EM HetpClient 345, BEZIRNITESR, FEALEKREZ., %
TEEFN Type LEWKHN RIS, BAIEPTEESIFANEMERAREING R, LENFHNIHE
HttpService BRZHIENTIZARSZBZHY API itk EH3TXMIERZ, FAFE(ERA Inject Kbz,

6.4.2 Inject 3&4fiZ3
ETRIEATREIE Inject iz, ZRIMBE TSI, 7 TypeScript 7, SEERIMHIZAIAE AL
F:

declare type ParameterDecorator = (target: Object,

propertyKey: string | symbol, parameterIndex: number ) => void

SHRMBMREAY, BRMKMGRESY, EREK=1728:

e target: Object — #REEMAYE;
e propertyKey: string | symbol — 53558


https://www.npmjs.com/package/reflect-metadata

e parameterindex: number —— FiEFSHNRS|E,

TEENRE—T Inject FifmgZAIERSTHL:

// Inject.ts

import { Token } from './provider';

import 'reflect-metadata';
const INJECT METADATA KEY = Symbol('INJECT KEY');

export function Inject(token: Token<any>) {

return function(target: any, _: string | symbol, index: number) {
Reflect.defineMetadata (INJECT METADATA KEY, token, target, ~index-
${index}");
return target;
}i

AU ERBH, HFAS Inject REZE, SREI—1MRE, EFRORES, FHIMER reflect-
metadata X PEREAY defineMetadata AP SRIRFSHEXRNTER. XEZRTF index E5|{EEM
TOken 1%:%\0

EX5E Inject & ifigs, AR AMAESREANTARIEFREIRIZIZARSEZHT AP itint, BIARI(ER
AT

const API URL = new InjectionToken('apiUrl');

@Injectable()
export class HttpService {
constructor (
private httpClient: HttpClient,
@Inject (API_URL) private apiUrl: string
) {}

6.5 LI loC 22

BHainlt, HIEKRENXT Token, Provider. Injectable ] Inject ZEf28 ., & T RIAIETIRIEFR
T8 1oC B2309 API:

export class Container {
addProvider<T>(provider: Provider<T>) {} // TODO
inject<T>(type: Token<T>): T {} // TODO


https://www.npmjs.com/package/reflect-metadata

6.5.1 3£ addProvider 5%

addProvider() 777ARSE IR &, HA1ER Map K7Ffi# Token 5 Provider ZBJAIX A

export class Container {

private providers = new Map<Token<any>, Provider<any>>();

addProvider<T>(provider: Provider<T>) {
this.assertInjectableIfClassProvider (provider);

this.providers.set(provider.provide, provider);

7 addProvider() /535N ERFR 7 32 Token 5 Provider BIRIRZ{S B R 7FE providers M &H 2o, FH1E
X T—"" assertInjectablelfClassProvider 753%, AFHRZAMA ClassProvider @ RIJEANR, ZHE
A9 ERSCINAN T :

private assertInjectableIfClassProvider<T>(provider: Provider<T>) {
if (isClassProvider(provider) && !isInjectable(provider.useClass)) {
throw new Error(
“Cannot provide ${this.getTokenName (
provider.provide
)} using class ${this.getTokenName (
provider.useClass
)}, ${this.getTokenName(provider.useClass)} isn't injectable”
)i
}

7t assertinjectablelfClassProvider HiERH, HAMERA THIESENEBM isclassProvider FKEISF
DRECKEFIHTREE R ClassProvider, IRZMTE, SFIMTiZ ClassProvider @B ARHEAR, BIMER
#9R2 isInjectable FREL, ZREHIE AN T:

export function isInjectable<T>(target: Type<T>) {

return Reflect.getMetadata (INJECTABLE METADATA KEY, target) === true;

£ isInjectable R, FAMEMA reflect-metadata XN EIR AR getMetadata API SIREVRTFFERF
MNTER. AT BRI EE, FIRER— FRIE Injectable & 1fhigs


https://www.npmjs.com/package/reflect-metadata

const INJECTABLE METADATA KEY = Symbol("INJECTABLE KEY");

export function Injectable() {
return function(target: any) {
Reflect.defineMetadata (INJECTABLE METADATA KEY, true, target);

return target;

}i

YRR INAY Provider 2 ClassProvider, 1B Provider XML ERFEAMN, NMEWESE. TR
FHEEMRY, HEMEM, HIEX T —1 getTokenName F3iERIREX Token YN AJRFR:

private getTokenName<T>(token: Token<T>) {
return token instanceof InjectionToken
? token.injectionIdentifier

: token.name;

MERNBARXLI T Container £ addprovider A%, XEEAIFM I LMEREFRRIM=FREEE
89 Provider:

const container = new Container();

const input = { x: 200 };

class BasicClass {}

// jEMficlassProvider

container.addProvider({ provide: BasicClass, useClass: BasicClass});
// EfMtvalueProvider

container.addProvider ({ provide: BasicClass, useValue: input });

// EMFactoryProvider

container.addProvider({ provide: BasicClass, useFactory: () => input });
FEIEMNZE, ULREIREM=FAEEEE Provider [FRREIZRE—" Token N2A TERME.
TEHIRSEI Container EAIZORY inject 7%,
6.5.2 LI inject /5i%
£F inject HEMNEMSEIMZAT, FA1ERE—MXFHEFEIAIINEE:

const container = new Container();

const input = { x: 200 };

container.addProvider({ provide: BasicClass, useValue: input });
const output = container.inject(BasicClass);

expect (input).toBe(output); // true



ML ERIMLABIRI ], Container MR inject 73 /AFTSEIIRIINEER EARIE Token KBNS Z SR AYXS
%, TERIESEIAY addProvider AR, FHAE Token Fi% Token XA Provider {R7Z7E providers
Map &, FFIATE inject &R, BTG EM providers 335 H3RENZ Token 3349 Provider 33
%, AREREARZEEA Provider IRENE X B AIT R,

4789, TEBANIEEB—T inject AR RSN

inject<T>(type: Token<T>): T {
let provider = this.providers.get(type);
// WER{FRInjectableZE iz EIHAYE
if (provider === undefined && ! (type instanceof InjectionToken)) {
provider = { provide: type, useClass: type };
this.assertInjectableIfClassProvider (provider);

}

return this.injectWithProvider (type, provider);

FEUEREH, BRTHBEZNREZI. BITEAE—MEHRNZ R, BIRBEER addprovider /5
&AM Provider, MZ{EM Injectable FTiigEKERIME L, WFXMEHRITR, HMSRBEADN

type SEREIFZE— provider W&, AFH—FEF injectWithProvider FEAREBIENR, %H
ER R RSN T

private injectWithProvider<T>(type: Token<T>, provider?: Provider<T>): T {
if (provider === undefined) {
throw new Error( No provider for type ${this.getTokenName (type)} );
}
if (isClassProvider (provider)) {
return this.injectClass(provider as ClassProvider<T>);
} else if (isValueProvider(provider)) {
return this.injectValue(provider as ValueProvider<T>);
} else {

return this.injectFactory(provider as FactoryProvider<T>);

£ injectwithProvider FEAES, HAISFERIEEXMNATX D =MAEZEE Provider fYZERIST
BRECRAMIEARRER Provider, XEBH( 1R E— T &G E ValueProvider, HARINEANZ
ValueProvider 8IS, NMISIEAA injectvalue FiEFEIRENE N NAIXT S :

// { provide: API URL, useValue: 'https://www.semlinker.com/' }
private injectValue<T>(valueProvider: ValueProvider<T>): T {

return valueProvider.useValue;

BETA B MMELIE FactoryProvider ZKAUHY Provider, MR &KIE FactoryProvider AR, NS
A injectFactory FiANIRENEIINAINR, 1% ENSSHhREE:



// const input = { x: 200 };
// container.addProvider({ provide: BasicClass, useFactory: () => input });
private injectFactory<T>(valueProvider: FactoryProvider<T>): T ({

return valueProvider.useFactory();

BRI IT— T a{al4bE ClassProvider, 33F ClassProvider 2157, i&@id Provider 345%H#Y
useClass B, IR I ABIZIRERZIET N AOMIERE., RERNIBEFZ2ZERBRPEMTR, B
ERZBHIIET, Eﬂﬂ%%%fﬁﬂ’\]ﬁﬁ%%%%ﬁﬁ\,\ﬂﬂE’JS‘]‘%E’J FRATESE It ARSS KR, BAIEEMWE
HAKEAII R,

BAMERBR T, BAIKIEMKIAINRIE? HAIFTRIT—TATRED:

const API_URL = new InjectionToken( 'apiUrl');

@Injectable()
export class HttpService {
constructor (
private httpClient: HttpClient,
@Inject (API_URL) private apiUrl: string
) {}

M ERBEIRERFNERN ES5, MEERMNTRD:

// BB  decorateREHIENX

var _ metadata = (this && this. metadata) || function (k, v) {
if (typeof Reflect === "object" && typeof Reflect.metadata === "function")

return Reflect.metadata(k, v);

Yi

var _ param = (this && this. param) || function (paramIndex, decorator) {
return function (target, key) { decorator(target, key, paramIndex); }

}i

var HttpService = /** @class */ (function () {

function HttpService(httpClient, apiUrl) {
this.httpClient = httpClient;
this.apiUrl = apiUrl;

}
var _a;
HttpService = __ decorate([

Injectable(),
__param(1l, Inject(API_URL)),
__metadata("design:paramtypes", [typeof (_a = typeof HttpClient !==
"undefined" && HttpClient)
=== "function" ? _a : Object, String])

1, HttpService);



return HttpService;

()

MBUELNRBEAEREERE? TEER, WEFZE -9 HttpService PR NS, BT
RO apivrl S

alnjectable()
export class HttpService {
) (
private httpClient: HttpClient, metadata( a
aInject(API_URL) private apiUr [typeof ( 2 "undefined" && HttpClient)
) {}

export function Inject(token: Tokens<
return function(target:
ndex: number) {
Reflect.

(

} return

EERFEANTURBERZMMES], apr urn TR Token AR SIEIT Reflect.defineMetadata API #1T
R1F, FR{EARY Key & symbol('INJECT KEY') ., MXIFHB—1SEEN httpClient, E{EFAR Key &
"design:paramtypes" , ERTEIMBEIRNRAIENSEEE,

FR7T "design:paramtypes" Z4M, BB EMA) metadatakey, tE¥l design:type #
design:returntype , B2 3BT EMBEGNRIERNEMBITNRAEIRCERZEER,

ble()
export class HttpService {
) ( (
private ht ient: HttpClient,
aInject(API_URL) private apiUr
) {}
}

200 function met
function
function

var metadata (this && this.
|| function
if (typeof F
typeof |

return |
return

B EERA, HttpService IERMPIBHLRRARIER Reflect . metadata AP #HTHEME. THEST
EREHNR, ETREIBREN—T getInjectedrarams 753%, FITFIREREMIE R E R A BRI HIAT
%, ZEMEAZIT

type InjectableParam = Type<any>;
const REFLECT PARAMS = "design:paramtypes";



private getInjectedParams<T>(target: Type<T>) {
/1 RSB ERIEE
const argTypes = Reflect.getMetadata(REFLECT PARAMS, target) as (

| InjectableParam
| undefined

)13

if (argTypes === undefined) {
return [];

}
return argTypes.map((argType, index) => {
// The reflect-metadata API fails on circular dependencies, and will return
undefined
// for the argument instead.
if (argType === undefined) {
throw new Error(
“Injection error. Recursive dependency detected in constructor for type
S{target.name}

with parameter at index ${index}"

}

const overrideToken = getInjectionToken(target, index);
const actualToken = overrideToken === undefined ? argType : overrideToken;
let provider = this.providers.get(actualToken);

return this.injectWithProvider (actualToken, provider);

)i

ERAFHATH Token BYZEELZE Type<T> | InjectionToken BAEZEE! FfLATE getInjectedParams
FIEFENIMEZEE InjectionToken BIIERZ, FELLEHRAIEN T —1 getInjectionToken F7iARIREN
£ eInject FIMBFEMAY Token, ZFHIANLIRE 2

export function getInjectionToken(target: any, index: number) {
return Reflect.getMetadata(INJECT METADATA KEY, target, ~index-${index} ) as

Token<any> | undefined;

}

AN EZ P DUREEME R I AT R, ETRIEENXE getInjectedpParams 7375, Hefl]
FREX— injectClass 737k, FAFSEHI ClassProvider FTiEMAYSE,

// { provide: HttpClient, useClass: HttpClient }

private injectClass<T>(classProvider: ClassProvider<T>): T {
const target = classProvider.useClass;
const params = this.getInjectedParams(target);

return Reflect.construct(target, params);



XY loC BRPEXNFADNFEHBEEIIMT, HIPRE—T loC BRENZEAG:

// container.ts

type InjectableParam = Type<any>;
const REFLECT PARAMS = "design:paramtypes";

export class Container {

private providers = new Map<Token<any>, Provider<any>>();

addProvider<T>(provider: Provider<T>) {
this.assertInjectableIfClassProvider (provider);

this.providers.set(provider.provide, provider);

inject<T>(type: Token<T>): T {
let provider = this.providers.get(type);
if (provider === undefined && ! (type instanceof InjectionToken)) {
provider = { provide: type, useClass: type };
this.assertInjectableIfClassProvider (provider);

}

return this.injectWithProvider(type, provider);

private injectWithProvider<T>(type: Token<T>, provider?: Provider<T>): T {
if (provider === undefined) {
throw new Error( No provider for type ${this.getTokenName(type)} );
}
if (isClassProvider (provider)) {
return this.injectClass(provider as ClassProvider<T>);
} else if (isValueProvider(provider)) {
return this.injectValue(provider as ValueProvider<T>);
} else {
// Factory provider by process of elimination

return this.injectFactory(provider as FactoryProvider<T>);

private assertInjectableIfClassProvider<T>(provider: Provider<T>) {
if (isClassProvider (provider) && !isInjectable(provider.useClass)) {
throw new Error(
“Cannot provide ${this.getTokenName (
provider.provide
)} using class ${this.getTokenName (
provider.useClass

)}, ${this.getTokenName (provider.useClass)} isn't injectable



private injectClass<T>(classProvider: ClassProvider<T>): T {
const target = classProvider.useClass;
const params = this.getInjectedParams(target);

return Reflect.construct(target, params);

private injectValue<T>(valueProvider: ValueProvider<T>): T {

return valueProvider.useValue;

private injectFactory<T>(valueProvider: FactoryProvider<T>): T {

return valueProvider.useFactory();

private getInjectedParams<T>(target: Type<T>) {
const argTypes = Reflect.getMetadata(REFLECT PARAMS, target) as (

| InjectableParam
| undefined

)L1:

if (argTypes === undefined) ({
return [];

}
return argTypes.map((argType, index) => {
// The reflect-metadata API fails on circular dependencies, and will
return undefined
// for the argument instead.
if (argType === undefined) {
throw new Error(
"Injection error. Recursive dependency detected in constructor for
type ${target.name}

with parameter at index ${index}"

}

const overrideToken = getInjectionToken(target, index);

const actualToken = overrideToken === undefined ? argType :
overrideToken;

let provider = this.providers.get(actualToken);
return this.injectWithProvider (actualToken, provider);

})i

private getTokenName<T>(token: Token<T>) {
return token instanceof InjectionToken
? token.injectionIdentifier

: token.name;



REHNEESEMA—TFHNBIEF LR loC Fa8, BAENMINCRETAR:

// container.test.ts

import { Container } from "./container";

import Injectable } from "./injectable";

"./inject";

{
import { Inject } from
{

import InjectionToken } from "./provider";

const API_URL = new InjectionToken("apiUrl");

@Injectable()
class HttpClient {}

@Injectable()
class HttpService {
constructor (
private httpClient: HttpClient,
@Inject (API_URL) private apiUrl: string
) {}

const container = new Container();

container.addProvider ({
provide: API URL,

useValue: "https://www.semlinker.com/",

)i

container.addProvider({ provide: HttpClient, useClass: HttpClient });

container.addProvider ({ provide: HttpService, useClass: HttpService });

const httpService = container.inject(HttpService);

console.dir (httpService);
M ERBAINEITE, EfHlasmEATER:

HttpService {
httpClient: HttpClient {},

apiUrl: 'https://www.semlinker.com/' }

RIBEZERIERHNIFTEAER, XX IoC BREEAIUERETET ., HAEXZMRIEH, —
] loC B EEERRZHRA, NRIMAFEENMBEPERNE, RMESRINATUEEER
Inversify]S XN EE,


http://inversify.io/

t. SEHR

#HEBE - T

Stackblitz - Car-Demo

Github - reflect-metadata

Metadata Proposal - ECMAScript
typescript-dependency-injection-in-200-loc



https://zh.wikipedia.org/wiki/%E6%8E%A7%E5%88%B6%E5%8F%8D%E8%BD%AC
https://stackblitz.com/edit/typescript-jsd5tr?file=index.ts
https://rbuckton.github.io/reflect-metadata/
https://rbuckton.github.io/reflect-metadata/
https://dev.to/darcyrayner/typescript-dependency-injection-in-200-loc-12j7

SB1+—E TypeScript #fi 2 3=ifi Web fR523

AERFEEFHA Github EAY Overnight)S FRRIB ABI, ENB—TFU{E{ER TypeScript & ifiggki
ifi Express, MTMILRAEY Express iFFA1E kiR,

ETIRAENEORES Xifg: WNBRT, AIEDRIGERE Overnight)S N A AT, FIEST
SeBENE—T Overnight)S,
—. OvernightJS &7t

TypeScript decorators for the Express|S Server.

Overnight)S B—ME8EIE, BT HEIFAR Express BHIF AR TypeScript 2428, EIh, iZIR
BEEE T ATERE json-web-token FFTEN HEME,

OvernightJS

1.1 OvernightJS $514%

Overnight)S HARA TER Express, MIRRZBIEEEIET Express, FBIRAMAIAREFE =
E. Overnight)S AFFRERM T ATHFE:

o {#M econtroller ZIMz3E N EMMIKH;

R TIBE G ERMRN Express EHEEFEE (bWl @Get, @Put, @Post, @Delete) ;
Rt T BT A EDE)4AY eMiddleware [ @ClassMiddleware ZE1figs;
RETHTURRERN eErrorMiddleware Z£ifizs;

BT ewrapper [ eclassWrapper iz T BI2EREL

e BT @childControllers ZEifizs ZIFFITHEs.

HFREER, FEFRNET Overnight)S SRIMBBEREDIFE, THRTTXESM, HOBRRE
{K38—"F OvernightJS.

1.2 OvernightJS A’


https://github.com/seanpmaxwell/overnight
https://github.com/seanpmaxwell/overnight
https://github.com/seanpmaxwell/overnight
https://expressjs.com/
https://github.com/seanpmaxwell/overnight

1.2.1 ¥R HINE
BRHE—" overnight-quickstart INEH, AREFEMA npm init -y mIPELINE, AEESGS
THRMANTHLRLEBERTE

$ npm i @overnightjs/core express -S

£ Express INBRELERY TypeScript (REE, RELEK typescript XTMEMAMNT ., BATERE
MERBEISTE M RITHEIRGITER TypeScript FRHIARS 2R, HITEFTELR ts-node X1 E, BELRR
EXFATE, BMREERITHRRANTHL:

$ npm i typescript ts-node -D

1.2.2 3 Node.js #1 Express L3 FEIAX 4

BEIASX A ETNE X HER, AT SR TypeScript 4Ri¥238Y JavaScript BRIFIR, REEHEESESEY
B&A .d.ts XM, XEFIBXXHRBTFiBE&YIA JavaScript M3E TypeScript R EHIEE.

FIZNE, BIAEEELFHB Node.js 1 Express EXFERXM, FANTE Github EHE—NRH
DefinitelyTyped B E&LABHAMRM T IR,

L% Node.js 1 Express X NHEIAXMH, HNNRABEESITRITATRSMAMNT :

$ npm i @types/node @types/express -D

ZanLBINMITZE, package.json HHY devDependencies EBMMESHTIE Node.js F Express X
N AR E B R A B -

{

"devDependencies": {
"@types/express": ""4.17.8",
"@types/node": ""14.11.2",
"ts-node": "79.0.0",
"typescript": ""4.0.3"

}

}

1.2.3 #I4Aft TypeScript B2 & X4

NTEEBRIEHECE TypeScript B, BAIEBENAIMBAR TypeScript IEEX A, EHRLITHMA
tsc --init Zf5, MEPHESERNEIZE— tsconfig.json KX, WFARIME NN, FKITEER
U TFECED:


https://github.com/DefinitelyTyped/DefinitelyTyped

"compilerOptions": {
"target": "es6",
"module": "commonijs",
"rootDir": "./src",
"outDir": "./build",

"esModuleInterop": true,
"experimentalDecorators": true,

"strict": true

1.2.4 SIEEEA Web ARS 23

EBIZEE R Web BRSZ8 281, BN RMAMHIMBENE RSN, BRENBENRER T EIE—
src HEMNX controllers FHE:

F—— sre

| F—— controllers
| | L usercontroller.ts
| L— index.ts

1Z2E 52 UserController.ts H] index.ts XM PXEHDHEMANTARE:

UserController.ts

import { Controller, Get } from "@overnightjs/core";

import { Request, Response } from "express";

@Controller("api/users")
export class UserController {
@Get("")
private getAll(req: Request, res: Response) {

return res.status(200).json({

message: "FINRENFRBERAF",

index.ts

import { Server } from "Qovernightjs/core";

import { UserController } from "./controllers/UserController";

const PORT = 3000;

export class SampleServer extends Server {

constructor() {



super (process.env.NODE_ENV === "development");

this.setupControllers();

private setupControllers(): void {
const userController = new UserController();

super.addControllers([userController]);

public start(port: number): void {

this.app.listen(port, () => {
console.log(” % [server]: Server is running at http://localhost:${PORT} );
})i

const sampleServer = new SampleServer();

sampleServer.start (PORT);

SR ERTEZE, BIEMERN package.json FIRIN— start GLRBENME:

"scripts": {
"start": "ts-node ./src/index.ts"

b

AWIN5E start %, BNIMAIUEGLITHET npm start RKFEN Web BRB23 T . HRSZBEZIAMINE
MZlE, sRTemENATER:

> ts-node ./src/index.ts

[server]: Server is running at http://localhost:3000

EERATFENR 2815018) http://localhost:3000/api/users XNk, fRETEEZ] {"message” : "IN
REFRERAF "} XTMER.

1.2.5 Z% nodemon

NTHERENFR, BIEEELE—TE=E nodemon , X FEiT Node.js R FAI/ MR,
3} nodemon X NMERNIZARFEYE. nodemon XNEEBEIMENBEFRHIXHFNER, BEAIMXGFE)
i, SBEIERE Node.js AR,

B, BAERTHRITUTHIRETKE:
$ npm i nodemon -D

RREAE, BNBEEEH—THEBAURN stare B2


http://localhost:3000/api/users

"scripts": {

"start": "nodemon ./src/index.ts"

FHY, MEFHNIELXFEWEER Overnight)S kA & — 1 EEA Web ARSE23, TR, MESFHEFK
K—ELRK DM Overnight)S 2a0{al{ER TypeScript 2&ih23SLI_EIRRITHEE,

—. Overnight)S I

EDBIEMRBIF econtroller Fl ecet KiMERFIERI, BA1LKE—TEIZER Express WE[XH
[EIFERITHRE :

import express, { Router, Request, Response } from "express";

const app = express();

const PORT = 3000;
class UserController {
public getAll(req: Request, res: Response) {
return res.status(200).Jjson({
message: "RRINFRENFRBAF",
})i

const userRouter = Router();
const userCtrl = new UserController();

userRouter.get("/", userCtrl.getAll);
app.use("/api/users", userRouter);

app.listen(PORT, () => {
console.log( " [server]: Server is running at http://localhost:${PORT} );

)i

EUEREBF, FLETEA Router FIAEBIE T — userRouter MR, AGEFITHXEHNE
B, 1E(EH app.use AN userRouter FEH, "FEWI]% sREIREMESZ—T Overnight)S
5 Express TEfEH LHNER:



OvernightJS Express

class

public (req:

BT EXFEERTAD, FUAS Overnight)S 12 4tAV3RMNEE, PIDALE A REREMERE ., EAREICHE
Overnight)S [KEEEE T Express, HAFRA T EEI Express {89 API SRAMIEERE,

BTRANTREEFEREENAT, HNFREREIR—T TypeScript #&ifigg,
2.1 TypeScript Zifig3iE N
Rifgge— TRAN, ZRAXHITE, RRE—PRE, 7£ TypeScript REIMHEEPTUAD RLAT 4 £

declare type ClassDecorator = <TFunction
FALiHER extends Function>(target: TFunction) =>
TFunction | void;

s declare type PropertyDecorator = (target:
N
e E i Object, propertyKey: string | symbol) => void;

d\

\\

his

A b
TS &ifiZs
declare type MethodDecorator = <T>(target:
=3 Object, propertyKey: string | symbol,
ﬁ,ﬁﬁ'ﬁﬁ%ﬁ descriptor: TypedPropertyDescriptor<T>) =>
TypedPropertyDescriptor<T> | void;

declare type ParameterDecorator = (target:

SEEE 2R Object, propertyKey: string | symbol,
parameterindex: number) => void;

FEIENE, HFECAIRMRIMSETYE, MOAEFLITH tsconfig. json BSH
experimentalDecorators ZRiZesitli:

AN .
meIT:

tsc --target ES5 --experimentalDecorators

tsconfig.json:



"compilerOptions": {

"experimentalDecorators": true

-~

T RR5T TypeScript 2123902, NI DT Overnight)S HEZR IR HAYRNZS
2.2 @Controller 3&iHz2
AERTERIZAEE Web IRSZ23F, FHANEIATANFIER econtroller Eifigs:

@Controller("api/users")

export class UserController {}

RBFE1Z3R1MEIN FATE Usercontroller £, BERETERIMEE. OvernightS MWINE &MRER, &K
1A LAMREE 53 E econtroller ZEMZEIAIE X :

// src/core/lib/decorators/class.ts
export function Controller(path: string): ClassDecorator {
return <TFunction extends Function>(target: TFunction): void => {

addBasePathToClassMetadata(target.prototype, "/" + path);
}i

BT ERIBA%N, Controller REE—1&RMRI, BNARZIL AiEZESRE—"
ClassDecorator 3%, 7£ ClassDecorator AES, S44L1HH addBasePathToClassMetadata J5i%,
EERBERRINRNSEA T EES:

// src/core/lib/decorators/class.ts
export function addBasePathToClassMetadata(target: Object, basePath: string):
void {
let metadata: IClassMetadata | undefined =
Reflect.getOwnMetadata(classMetadataKey, target);
if (!metadata) {
metadata = {};

}
metadata.basePath = basePath;

Reflect.defineMetadata(classMetadataKey, metadata, target);

addBasePathToClassMetadata RZEHIEIEEE, FTEIZFIF Reflect APl EEI T EGENZEURIE,
EUAERREF, SHIREX target WHR EBEREFEN metadata WH, WRAEFENE, CIE—T
IR, AEIESE basePath MERINIZNRM baserath BMHR, THIERETNE, @
Reflect.defineMetadata /5 AHITTEIEIIRTZ.

TEHNA—KERIEA—T econtroller KiMEFAILIRIIE:



UserController = __decorate([ WeakMap
Controller(“ap|/users") &
2 A
Controller
|@Controller("api/users") |
export class UserController { Reflect
1l R

}

addBasePathToCl
I REX

ssMetadata

export function addBasePathToClassMetadata(target: Object, basePath: string): vo!d{[l
let metadata: IClassMetadata | undefined = Reflect.getOwnMetadata(classMetada
if (Imetadata) { e e
metadata = {};

_metadata.basePath = basePath; // 17
Reflect. deflneMetadata(classMetadataKey, metadata target)

£ Overnight)S INE /A, FR{EFAR Reflect API 23R8 reflect-metadata XPME=FE, ZERETES
APl T HIETEIRE, XERMREENELTERR AP

// define metadata on an object or property
Reflect.defineMetadata(metadataKey, metadatavValue, target);
Reflect.defineMetadata(metadataKey, metadataValue, target, propertyKey);

// check for presence of a metadata key on the prototype chain of an object or
property

let result = Reflect.hasMetadata(metadataKey, target);

let result = Reflect.hasMetadata(metadataKey, target, propertyKey);

// get metadata value of an own metadata key of an object or property

let result Reflect.getOwnMetadata(metadataKey, target);

let result = Reflect.getOwnMetadata(metadataKey, target, propertyKey);

// get metadata value of a metadata key on the prototype chain of an object or

property

let result Reflect.getMetadata(metadataKey, target);

let result Reflect.getMetadata(metadataKey, target, propertyKey);

// delete metadata from an object or property
let result = Reflect.deleteMetadata(metadataKey, target);
let result = Reflect.deleteMetadata(metadataKey, target, propertyKey);

REBEIXE, FIE—EIVFEEER), BT Reflect AP RTFAVTTEIRT ARMRERE? XEHA]
FICEXNEE, EEHBNBRINE, BETRBAIIRITEDN ecet KIfZ:.


https://www.npmjs.com/package/reflect-metadata

2.3 @Get iz

ERIHAIZNE R Web BRSBEF, BINIBIUTHIRER ecet Kifidgs, ZRIMB[ATEE Get 15
K

export class UserController {
@Get( nn )
private getAll(req: Request, res: Response) {

return res.status(200).json({

message: "FINIRENFRBERAF",

@Get HEIMERN/FATE UserController M getall 5L, ERFAEEME. EHNENXUTER

By

// src/core/lib/decorators/method.ts
export function Get(path?: string | RegExp): MethodDecorator &
PropertyDecorator {

return helperForRoutes (HttpVerb.GET, path);

5 controller RE—H, cet REHLE—TRIBRI , BARZRBZESRE
MethodDecorator & PropertyDecorator HIRXZERE!, {7 Get1BKRAEZIN, BRI HTTP 15K
Fi51RE Post, Delete, Put, Patch #l Head &, N 7T 45— IBIXLEIE KA, Overnight)S RAERFTER
T—"" helperForRoutes PR, 1ZREHIEASSIIANT:

// src/core/lib/decorators/method.ts
function helperForRoutes (httpVerb: HttpDecorator, path?: string | RegExp):
MethodDecorator & PropertyDecorator {
return (target: Object, propertyKey: string | symbol): void => {
let newPath: string | RegExp;
if (path === undefined) {
newPath = '';
} else if (path instanceof RegExp) {
newPath = addForwardSlashToFrontOfRegex(path);
} else { // assert (path instanceof string)
newPath = '/' + path;
}
addHttpVerbToMethodMetadata(target, propertyKey, httpVerb, newPath);

}i

RJ"&?—EL‘,U:{JCE%EHD, b helperForRoutes H/EV\JEB, SUREEIER addHttpVerbToMethodMetadata
FAIBIE KRG ETIE KB R XL TR RFRER,



// src/core/lib/decorators/method.ts
export function addHttpVerbToMethodMetadata(target: Object, metadataKey: any,
httpDecorator: HttpDecorator, path: string | RegExp): void {
let metadata: IMethodMetadata | undefined =
Reflect.getOwnMetadata(metadataKey, target);
if (!metadata) {
metadata = {};
}
if (!metadata.httpRoutes) {
metadata.httpRoutes = [];
}
const newArr: IHttpRoute[] = [{
httpDecorator,
path,
1
newArr.push(...metadata.httpRoutes);
metadata.httpRoutes = newArr;

Reflect.defineMetadata(metadataKey, metadata, target);

anmwwmmmmeammaH%¢,%%ﬁﬁEﬁﬁ%ﬁﬁﬁ,W%mﬂMﬁaN%KﬁE
MSBB—TZENNR, RESHREFIENZNR EEZEEH httproutes B, RANERER 11 X
SKIERZBUNEME. MERAEMNERBEZXLETHIESUNRNENRFINEATR, SELER
1Id Reflect.defineMetadata FiAHITITEURNRTE,

B, BAIB—KENRIRIA—T ecet XifZZAILIEIE:

__decorate([

el oEE

__metadata("design:type", Function), S Z

WeakMap
], UserController.prototype, "getAll", null); - &

@ B
Get T R

export class UserController {
@Get(")
private getAll(

req: Request,

res: Response) {

export function Get(path?: string | RegExp):
MethodDecorator & PropertvDecorator { :
return helperForRoutes(HttpVerb.GET, path) Reflect
R
/.
)
}

Oz
helperForRoutes &%

export function addHttpVerbToMethodl'i'/letadatgx‘"(target: Object,
metadataKey: any, httpDecorator: fator,
path: string | RegExp): void { /
function helperForRoutes(httpVerb: HttpDecorator, [ Z -
path?: string | RegExp): MethodDecorator & PropertyDecorator { let metadata = Reflect.getOwnMetadata(metadataKey, target);
return (target: Object, propertyKey: string | symbol): void => { const newAr: IHttpRoutel] = [{
let newPath: string | RegExp; ( zt;{.)hDecorator,

[addHttpVerbToMethodMetadata(target, Key, 1
= http\eeg nng?atr?)' stacataliarget, proveryiSey newArr.push(...metadata.httpRoutes);
%! ! 2 ‘metadata.httpRoutes = newArr; : fiz
} : Reflect.defineMetadata(metadataKey, metadata, target);



2H75E econtroller 1 ecet ¥*kIMigs, FAIELAEITEIEZWADHITRFN . TEBIIREE &
i Reflect APl {RIZHITTEIR(T A RHRERIE? " XA,

2.4 STERRER
TIHBERIED Reflect APHREZHITHIBHARMRER, BIMBEREF— THEFARL

SampleServer ARZ52S:

export class SampleServer extends Server {
constructor() {
super (process.env.NODE_ENV === "development");

this.setupControllers();

private setupControllers(): void {
const userController = new UserController();

super.addControllers([userController]);

public start(port: number): void {
this.app.listen(port, () => {
console.log(" [server]: Server is running at http://localhost:${PORT} );

})i

const sampleServer = new SampleServer();

sampleServer.start (PORT);
HEMUERIBF sampleserver ZE4KET Overnight)S AER server 3£, XMNAY UML KB FAIR:

© Server

O _app : Application

00 _showLogs : boolean

O LOG_STR : string

O «readonly>» app : Application
O showlLogs : boolean

@ addControllers(controllers: Controller | Controller[], routerLib?: RouterLib, globalMiddleware?: RequestHandler): void
m wrapErrorMiddleware(errorMiddleware: ErrorMiddleware, requestHandler: RequestHandler): RequestHandler
] getRouter(routerLibrary: RouterLib, controller: Controller): IRouterAndPath | null

@ SampleServer
@ Application

m setupControllers(): void
o start(port: number): void

LE4h, 7E sampleserver EAHA(IENX T setupControllers Fl start Fih, D RIFEFHIBLES
2B IRS2E. BRINTEBEXRIZHIZS E{FRT econtroller ] ecet ZEiffizs, HULLIETRIEAIN
ERMEDM setupControllers ik, A ANAMIIRER, MEFtlEEHIZEIM, AR
MR XA addcontrollers /A,



TEHNIEDMT addcontrollers FiE, ZAETF src/core/lib/Server.ts X{4H, BE{KSCI
WM

// src/core/lib/Server.ts
export class Server {
public addControllers(
controllers: Controller | Controller[],
routerLib?: RouterLib,
globalMiddleware?: RequestHandler,
): void {
controllers = (controllers instanceof Array) ? controllers :
[controllers];
/1 @O XS EREE
const routerLibrary: RouterLib = routerLib || Router;
controllers.forEach((controller: Controller) => {
if (controller) {
/1 @ RNENEHIZREIEIS AR ET R
const routerAndPath: IRouterAndPath | null =
this.getRouter (routerLibrary, controller);
/1 @ EMEEH
if (routerAndPath) {
if (globalMiddleware) {
this.app.use(routerAndPath.basePath, globalMiddleware,
routerAndPath.router);
} else {
this.app.use(routerAndPath.basePath,
routerAndPath.router);

addControllers FARNETHITERERLERBM, RIXORIMLOME getrouter 7k, HIRHE
A SBIBE T R IHRRFOTEHIE. HI getRouter HIEAIRE S IEEMILIHERREFNITEN
2, BEENBEIIRERES econtroller fll ecet RiMEIEXALIRIBIE,

// src/core/lib/Server.ts
export class Server {
private getRouter(routerLibrary: RouterLib, controller: Controller):
IRouterAndPath | null {
const prototype: any = Object.getPrototypeOf(controller);

const classMetadata: IClassMetadata | undefined

Reflect.getOwnMetadata(classMetadataKey, prototype);

// BEEER RS
const { basePath, options, ...}: IClassMetadata

classMetadata;



/] @O BFEETLIERouter IR

const router: IRouter = routerLibrary(options);

/7 @ RNEHBNRRIMNBERNIERLEIEEE

let members: any = Object.getOwnPropertyNames(controller);

members

members.

= members.concat (Object.getOwnPropertyNames (prototype));

forEach( (member: any) => {

/1 Q@ REGEPRFNTEIE
const methodMetadata: IMethodMetadata | undefined =

Reflect.getOwnMetadata(member, prototype);
if (methodMetadata) {

1=

})i

const { httpRoutes, ...}: IMethodMetadata = methodMetadata;

let callBack: (...args: any[]) => any = (...args: any[]): any
return controller[member](...args);

}i

// BEEER DS
if (httpRoutes) { // httpRoutes#EFEE TIERNGEMIEERZR
// @ S IBINHIEREAEITeGet. @Post., @Putdl@DeleteiEMzs{RIZAITTEN

httpRoutes.forEach((route: IHttpRoute) => {
const { httpDecorator, path }: IHttpRoute = route;
/1 ® ArouterRIREXNNMEIEEARES
if (middlewares) {
router[httpDecorator](path, middlewares, callBack);
} else {
router[httpDecorator] (path, callBack);

})i

return { basePath, router, };

MAERNIELENE Overnight)S REBANEIFI A2 ANITFHIZIREBERAER, XEREFH—KE
Se24E Overnight)S RO TERTR:



@ FRMER

@Controller("api/users")
export class UserController {

@ Get(nu)
private getAll(
req: Request,
res: Response) {
/...
}
}

@ hnEMER ©F =} [o1¥24

public addControllers( controllers, routerLib
R FEGetdt , - )2 void {
hd‘e‘éorate([ controllers.forEach((controller: Controller) => {
" core_1.Get(") if (controller) {
], UserController.prototype, "getAll", null); 4

c':or;s; routerAndPath
this.getRouter(routerLibrary, controller);
if (routerAndPath

UéerContrbiler - ;decbrate([
core_1.Controller("api/users")
], UserController);

£ Overnight)S AERFRT econtroller . @Get . @Post . @Delete HMZRZIN, TRMETHTE
MREER) eMiddleware iR NMATIRERFAIEREHAY eErrorMiddleware ZE1Hg8, R4
FUMAHERI NS E—TRIESFNFE ) B, B1THEIE Overnight)S B RYIRRS.

=. EHR

® Github - overnight
® expressjs.com



https://github.com/seanpmaxwell/overnight
https://expressjs.com/en/guide/routing.html

FTE RESMTS BR—LEEIN

AEMEIFEATHEER TS REH0 5 MEN, FERLEUTARES Ts RIBAHE— L0,
—. RER>EENS

X3 FNIHERR TypeScript BU/MAAERN, HEXZRON, AgE—NOZHRUTEMNNEENE, b
4n:

interface Person {
firstName: string;

lastName: string;

interface PersonWithBirthDate {
firstName: string;
lastName: string;
birth: Date;

REAE, 1BXTF pPerson #E[RIX, PersonwithBirthDate IZE[OREZ 7 — birth ElE, HAH
B4R Person EOZ—HHY, FBAUMMES LG FHNEENEBR? EFRARX O, v AFIF
extends 9&%%%53

interface Person {
firstName: string;

lastName: string;

interface PersonWithBirthDate extends Person {
birth: Date;

HABRT {EA extends XEFZI, WAMERRREZER (&)

type PersonWithBirthDate = Person & { birth: Date };

I, BRRMRAEEZAMNE SBEEX —TREKCRE—TIGREEN RN TR , B



const INIT OPTIONS = {
width: 640,
height: 480,
color: "#00FF00",
label: "VGA",

}i

interface Options {
width: number;
height: number;
color: string;

label: string;

-~

H, ¥F Options #0OR1%, {RBAILAER typeof RIERFRIRFRENELEN R THIR] -
type Options = typeof INIT OPTIONS;

MEERATIHRIKE (RBPUEEEGIREIKEER) IR, thrtMESNE, th:
interface SaveAction {

type: 'save';

70 ococ

interface LoadAction {
type: 'load';
/0 ocoo

type Action = SaveAction | LoadAction;

type ActionType = 'save' | 'load'; // Repeated types!
ATBREETEN 'save' Ml 'load' , BAIRAILMERMATAENEE, RERNRPEMENED:
type ActionType = Action['type']l; // EHEZE "save" | "load"

AMEZFRFRIRES, EENREARSERLBZZRAI. ANEEKELMES. LLNFS
THREIRBERNREER:

function get(url: string, opts: Options): Promise<Response> { /* ... */ }

function post(url: string, opts: Options): Promise<Response> { /* ... */ }

X$F EER) get 7 post 73iE, AT EBREERIND, (RAIARERG—RIKBER:



type HTTPFunction = (url: string, opts: Options) => Promise<Response>;

const get: HTTPFunction = (url, opts) => { /* ... */ };
const post: HTTPFunction = (url, opts) => { /* ... */ };

—. (ERERERNREER A HERE
BSREER— M ERE, FRENTEEY—MEY, SRFATIMER interface XEFREY

— Album ZEHU:

interface Album {
artist: string; // ZAREK
title: string; // EIEIRR
releaseDate: string; // &{THEA: YYYY-MM-DD
recordingType: string; // FHlZEHE: "live" T "studio"

IFIF Album KB {RFELE releasebate FBMHEAIIEINAN YYYY-MM-DD, [ recordingType EI4{E
£ =k

BSEEAN live T studio , {EEANIEOAH releasebate F recordingType BIEHIERBENEFRF
&, FALATEER Album RO, BIEERHIIDA T )RR

const dangerous: Album = {
artist: "Michael Jackson",

title: "Dangerous",
releaseDate: "November 31, 1991", // STHEIENAITHD

recordingType: "Studio", // STHEI&XAILED
}i

HR7X releaseDate fll recordingType HIESFRHARIMSNANILES, {BULLATS TypeScript fRiEgsH MEER
PizE)R, N TERX M, RRIZN releaseDate Fl recordingType EBMTE X EiaHAIEE,

e A :

interface Album {
artist: string; // ZARZE
title: string; // ELEIRR
releaseDate: Date; // &{THER: YYyy-MM-DD
recordingType: "studio" | "live"; // FHlZKHE: "live" Z "studio"

EMEX album EOZfE, MTRIENMEEIESD, TypeScript FIXSHBMSRTUTEERER:



const dangerous: Album = {
artist: "Michael Jackson",
title: "Dangerous",
// TEEEEE “string” DECLAEE “Date”, ts(2322)
releaseDate: "November 31, 1991", // Error
// AEENEEE Y "studio" "HHECLAHEE“ "studio" | "live"”, ts(2322)
recordingType: "Studio", // Error

}i
RNTBRALEEMCE, {REEN releaseDate | recordingType BMHIRBEIEMRAIER, LbalixXHF:

const dangerous: Album = {
artist: "Michael Jackson",
title: "Dangerous",
releaseDate: new Date("1991-11-31"),
recordingType: "studio",

}i

F—THEIRMEAFHERENGREZRERBOSEHEE., RRMEFES— TR, BTM—THRE
AP HEE T RIENEARERIEEAS, £ Underscore B, XMERIFEARA “pluck’, ESLHHZIN
fE, R AR BEIU TR:

function pluck(record: any[], key: string): any[] {

return record.map((r) => rl[key]);

MHFLALER) pluck BEMHAZRRY, EANEERT any XE, 1532 NREENER, BAMCMN
ft pluck RENE? B, AJLNBEISIN—TZESERAZLBEER:

function pluck<T>(record: T[], key: string): any[] {

// Element implicitly has an 'any' type because expression of type 'string'
can't be used to

// index type 'unknown'.

// No index signature with a parameter of type 'string' was found on type
"unknown'.(7053)

return record.map((r) => r[key]); // Error

BENENSFERESR, AIAFRFHEEN key TEEKIES unknown KEIPRS|KE, MR EIRE
ETRERUENE, (REERRIIESE key RNRFNEL.

RAXBREE—LEIMIHFERBEIT keyof RIFN, E= TypeScript 2.1 iR A5|IAR, AJAT3AEX
EMEBNMER, HREIXBEEKEGER, HEER keyof RIFFFKREFM—T pluck HE:


https://underscorejs.org/

function pluck<T>(record: T[], key: keyof T) {

return record.map((r) => rlkey]l);

NTFEHEH pluck KEY, {RAY IDE ISR E oM HIZR EAIREIZE

[

function pluck<T>(record: T[], key: keyof T): T[keyof T][]
NTFEHEH pluck KEY, RETLMEMBIEE XA Album EESEMX—T:

const albums: Album[] = [{
artist: "Michael Jackson",
title: "Dangerous",
releaseDate: new Date("1991-11-31"),

recordingType: "studio",

1

// let releaseDateArr: (string | Date)][]

let releaseDateArr = pluck(albums, 'releaseDate');

TR releasebatearr L&, ERIREUFIERTN (string | Date)[]1, RIBEXHAZIRATHA
B0, EMEMRXRRIZE date(] . BAMZIEIRRZIDER? REHFBESINE_MZRSH
K, AE{ER extends FHITAR:

function pluck<T, K extends keyof T>(record: T[], key: K): T[K][] {

return record.map((r) => rlkeyl);

// let releaseDateArr: Date] ]

let releaseDateArr = pluck(albums, 'releaseDate');

=, EXHRESERTEBRE

RIFREAEMEBE—RAFEFIEERE, ARNMBHERZAENNRNEH Web NBER, BT, R
BESHEN state WH:

interface State {
pageContent: string;
isLoading: boolean;

errorMsg?: string;

BREMEENX— renderPage RE, FARERTIH:



function renderPage(state: State) {
if (state.errorMsg) {
return 5505, MHFAELINFEET ... .s{state.errorMsg}";
} else if (state.isLoading) {
return ~TIEMEFBR~~~";
}

return <div>${state.pageContent}</div>";

// BWHEER: TTEMEF~~~

console.log(renderPage({isLoading: true, pageContent: ""}));

// BMEER: <div>ARYF, REFEST</div>

console.log(renderPage({isLoading: false, pageContent: "AZUFf, HEFES"}));

BI#2%F renderpage R, RAILAMLEETE X — changePage ¥, FTIRYEDIADIRENS AT EIEL
1E:

async function changePage(state: State, newPage: string) {
state.isLoading = true;
try {
const response = await fetch(getUrlForPage(newPage));
if (!response.ok) {
throw new Error( Unable to load ${newPage}: S$S{response.statusText} );
}
const text = await response.text();
state.isLoading = false;
state.pageContent = text;
} catch (e) {

state.errorMsg = "" + e;

SFFLALERY changePage HE, BEEFEEMNUTIE:

e 7f catchiEGH, FRIE state.isLoading HPRSIRE N false;
o RKAJ/BIE state.errorMsg BE, EULARZAEIAVIEKREMN, BARBAREFIEIRES, ™
TEMBER.

ﬁﬂiﬁﬁ@%ﬁﬁ%,WEEXWSumeiﬂﬁﬁﬁwﬁﬁiﬁmwﬂm$ﬂmmegmﬁ,E%
Xe—MERIPRS, HXNEE, (R UERSIANFPHRIAS XK ERE X AR EERIRS:

interface RequestPending {

state: "pending";

interface RequestError {
state: "error";

errorMsg: string;



interface RequestSuccess {
state: "ok";

pageContent: string;

type RequestState = RequestPending | RequestError | RequestSuccess;

interface State {
currentPage: string;

requests: { [page: string]: RequestState };

AEUERBH, BIFERTHHRESRESFIENT 3 MABMIEKATS, XEMIUEESHNX D
TEINEKRIRT, MLl S ZEMIREINEM ., R TR, SEETEMGN state £E, RHHE
F—TRIEEIZEA renderPage ] changePage PKEY:

E /58 renderPage K%K

function renderPage(state: State) {
const { currentPage } = state;
const requestState = state.requests[currentPage];
switch (requestState.state) {
case "pending":
return ~TIEMEBFP~~~";
case "error":
return 150505, INZEES${currentPage} I HIEE T ...${requestState.errorMsg} ;
case "ok":

“<div>ZE${currentPage}TIFIAE: ${requestState.pageContent}</div>";

S8 changePage R

async function changePage(state: State, newPage: string) {
state.requests[newPage] = { state: "pending" };
state.currentPage = newPage;
try {
const response = await fetch(getUrlForPage(newPage));
if (!response.ok) {
throw new Error( JoALEEMETIE ${newPage}: ${response.statusText} );
}

const pageContent = await response.text();

state.requests[newPage]
} catch (e) {

state.requests[newPage]

{ state: "ok", pageContent };

{ state: "error", errorMsg: "" + e };



£ changePage HREIH, SRFEABHBMIRERRINIEKRAT, MARIEKRSEZESRENGE
B, 1Xt¥ renderpage RENFFILAMRIES —H) state BMERMTHNMNIE, Eit, BEZEREATH
IRRAGRE, IHEROBIRSHERREVRE, FZHIMIABCRSHIER-,

M, EREFEREMAEETHHFHA

BRIRIRE(FER TS LW — double KEX, ZREZIF string T number ZKHE!, XBY, {RAJEEEZEME
BT ERBRSRBFRENER:

function double(x: number | string): number | string;
function double(x: any) {

return x + x;

F|ARX double RERMIFFZIERRY, BEEF—R A HEMH:

// const num: string | number
const num = double(10);
// const str: string | number

const str = double('ts');

33T double K, {REAREANNSEEERE number 28, HREIEREEMZE number 281, =
RENNISEEEELR string 2£8Y, HIR[EIRYEEHZ string K8, M LEERM double HEHZRET
string | number XE, JT LI LANER, (RAIBEEEITSINZEEZESMZELR:

function double<T extends number | string>(x: T): T;
function double(x: any) {

return x + X;

[

£ LEAY double REAH, SINTIZETE 7, FEMER extends HYRTHEIEH,

// const num: 10

const num = double(10);
// const str: "ts"

const str = double('ts');

console.log(str);

AEZ=NE, BIPHEMENEXREBE T, MENREE S ABRT ., HEE—FRFHELH

iJ, double FBEAIEREI—1"FFHRLRE, XZ2EHN, ERYEE—"FEFEFESLRN, RO
XAUZHENFTHREFTEERE, XEHEIE0, AR ts 21T double RELIERE, REIKNZE tsts,
MAZE ts.



il

A—MARZBIRESMEESER, 22 TypeScript ARHRES —TRENXLH, BERFRESER
HEMXREFR, RAMUERRHEHMRNE double RIKEL:

4

function double(x: number): number;
function double(x: string): string;
function double(x: any) {

return x + X;

// const num: number
const num = double(10);
// const str: string

const str = double("ts");

REAZUEET num R str TEARBEREIEFAN, BARZEMNE, double REEE—NMNE#, AR
double REMIFEBIRHF string 3 number XEIAE, MAZIF string | number BXEHEE,
tban:

function doubleFn(x: number | string) {
// Argument of type 'string | number' is not assignable to
// parameter of type 'number'.
// Argument of type 'string | number' is not assignable to
// parameter of type 'string'.

return double(x); // Error

A LSRRI EREIRIE? FAH TypeScript RiFeMERBEHN, TEEREHIIER, BEFHK—
MEEEHER, STF number | string BXEEE!, RIPEZTEKMA,

AT F EiRAERE, SBATTLABEEHFIE string | number MEHBZRMR, BRFNHREER

FMRE, ERETEF, ROXEHG if 189

function double<T extends number | string>(
x: T

): T extends string ? string : number;

function double(x: any) {

return x + X;

X5FIHESINZERAR double REFEIREM, RERESIANEERIDREIZEE, KAREFRERRE
fEEa, '—5JavaScript PP =BZERT (2:) —#aFN), T extends string ? string : number HY
BRE, R 1 £BT string ELEWFLE, M| double KEAVIREEZRELN string R, F[NIA

number ﬁﬂo

AESINFMREZ /G, BIENMBHFMAINESITET:



// const num: number
const num = double(10);
// const str: string

const str = double("ts");

// function f(x: string | number): string | number
function f(x: number | string) {

return double(x);

A, —REBIEWR

£ JavaScript HAIBARB it — MR R - HLITRRIXTR:

const pt = {};
pt.x = 3;
pt.y = 4;

AN T RIS, 7 TypeScript SR RUTHIREE:

const pt = {};

// Property 'x' does not exist on type '{}'
pt.x = 3; // Error

// Property 'y' does not exist on type '{}'
pt.y = 4; // Error

REENFE—ATH pt TENXRBERIBENE ( HETEERSN, (RREXNEMNEMERE, XX
, IRAIRERTREI—MRARA R, BIFIFEA—1 Point X8, ABIEEMER pt TEAYKE:

(S

S

interface Point {
x: number;

y: number;

// Type '{}' is missing the following properties from type 'Point': x, y(2739)
const pt: Point = {}; // Error

pt.x = 3;

pt.y = 4;

BrANEIfERR LR E)E? HR—MRESENBRLREREEIENR:

const pt = {



AMRFE—T -SRI R, ROLMERKREETS (as) FOHMREENE:

const pt = {} as Point;
pt.x = 3;
pt.y = 4; // OK

BREHNAGERRERIENEHENFIRESAEE:

const pt: Point = {

MAMREFEMNBRNII RERE — TR RE, RARERXFLE, than:

const pt = { x: 3, y: 4 };
const id = { name: "Pythagoras" };
const namedPoint = {};

Object.assign(namedPoint, pt, id);

// Property 'id' does not exist on type '{}'.(2339)

namedPoint.name; // Error

NTEBRERREE, (RAINERNRKRTGEN ... R—RMEMERIONR:

const namedPoint = {...pt, ...id};

namedPoint.name; // OK, type is string

tEsh, (RERMERNSRRFZER, U—MERLE2NHAR N FERMMENSR, XREERRER

ER—TMEE, XIFETEEMRRF[H—THEE:

const pto {};
{...pt0, x: 3};

const pt: Point = {...ptl, y: 4}; // OK

const ptl

SRXEWEXF—TRIBENRN—IEE AR, EXNTRNFIRINEEH LU TypeScript HERTFTZEE
HKif, RXAIEER—MMERNEA, BEURBEZENANEREMRMEY, FTUERS null 3 {3 B
NRRTCEN, EXNRINEAREME:

declare var hasMiddle: boolean;

const firstLast = {first: 'Harry', last: 'Truman'};

const president = {...firstLast, ...(hasMiddle ? {middle: 'S'} : {})};

WMREREEIRPEINSE president, {RIFEZ TypeScript R HAER:



const president: {
middle?: string;
first: string;

last: string;

RABIIRE hasmiddle TEME, RFIAIAIZH president IR middle FMHEAIE:

declare var hasMiddle: boolean;

var hasMiddle = true;

const firstLast = {first: 'Harry', last: 'Truman'};

const president = {...firstLast, ...(hasMiddle ? {middle: 'S'} : {})};

let mid = president.middle

console.log(mid); // S

o effective-typescript-specific-ways-improve



F1+=5 it AERBI—=A89 10 X TS Ini B
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ava

& A framework for automated visual analytics.

https://github.com/antvis/AVA

AVA (AVisual Analytics) 2R 7 EEENAIAONMENEARIESR., HERPHNE—TABEZSER
X: BRATXE—NHBREDEER (Alibaba) FRAEZR, HBMRERN— 1B
(Automated) . EBBEIEED (Al driven) . ZIFEEDH (Augmented) BIRIIIDTRER S 2.

import { autoChart } from '@antv/chart-advisor';
const container = document.getElementById('mountNode');

const data = [ [pawcc
{fLtalorae 181},
Rt bl e 104 Y
{rlsc el £ 195)

15 , I

autoChart(container, data, {toolbar:true, development: true});

rough

Create graphics with a hand-drawn, sketchy, appearance.

https://github.com/pshihn/rough

Rough.js %—A’J?‘%E’Jﬁif' (E46/589 <9 kB) , AILULRAFLNARNGHIER, ZERMLSTHIZE
%. HZ%. %, 2. BFEAHBEEMEBES, BEINIFEH SVG K1, Rough.js AIER
Canvas #1 SVG,
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— __moveable

Moveable! Draggable! Resizable! Scalable! Rotatable! Warpable! Pinchable! Groupable!
Snappable!

https://github.com/daybrush/moveable

Moveable FILAILRIEIEERITTR, ZMAERN, PIEBANG, RIHHAERY, FIHEfERERIASRTT
=,
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n8n

Free and open fair-code licensed node based Workflow Automation Tool. Easily automate
tasks across different services.

https://github.com/n8n-io/n8n

n8n @— &%, A, fair-code 1Fr], EFTRNIERENCIR,. EFINERE, REST R,
Etth T IASWE TR —FEER. n8n KL IFTTT, Zapier, AJLAEBFE@EHE GitHub, Dropbox.
Google, NextCLoud. RSS. Slack. Telegram 7EAHI 100 ZNELARS . FIFA n8n {RAJ LA {EHhSE
MY AKHRE, MR BIRSXHENENIIERE.

’ 3 Regular Trigger All
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Start \
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e 7] o0
Re 0 e
C Chargebee
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0 .: l -3 ! post: message c Dropbox
] ! ' 1 ‘\
,,,,,,,,,,, . AN Github
Github Trigge! IF | ‘ 0 o
n8n-io/n8n: star | a H
. '-.'. . Google Sheets

Star remove
post: message

IF

IFTTT @— TR "WML Bt iHzs" NEIFE EBMRSZIER, ERIAMAMIEREE,
IFTTT £%R2 If this then that, 2R 2UWERFHRE “this” &4, MELEHIT “that” hfE,


https://github.com/daybrush/moveable/blob/master/handbook/handbook.md%23toc-draggable
https://github.com/daybrush/moveable/blob/master/handbook/handbook.md%23toc-resizable
https://github.com/daybrush/moveable/blob/master/handbook/handbook.md%23toc-scalable
https://github.com/daybrush/moveable/blob/master/handbook/handbook.md%23toc-rotatable
https://github.com/daybrush/moveable/blob/master/handbook/handbook.md%23toc-warpable
https://github.com/daybrush/moveable/blob/master/handbook/handbook.md%23toc-pinchable
https://github.com/daybrush/moveable/blob/master/handbook/handbook.md%23toc-group
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H. rrweb-io

record and replay the web.

https://github.com/rrweb-io/rrweb

rrweb 2 'record and replay the web' &5, 5EFIRAIAR EERARAAEAR APl R HIHEIBIE
B Web REFHAFIRE.

rrweb EEH 3 HHER:

e rrweb-snapshot, 7 snapshot ] rebuild N IAEE, snapshot AT DOM RENRESEML A
AR REIE S HRIME—IRIR; rebuild MZ¥F snapshot iCsgRAEIE S E R XTI AY
DOM,

o rrweb, 815 record # replay B MIHEE, record FFiE3% DOM HEYFRBELE (mutation) ;
replay I @Y1 R ITE IR N RIAT B8] —E 1K,

e rrweb-player, 5y rrweb ZH#{—F Ul 124, RMEET GUI WER., R, EREEEMERE
REINEE,

O Why GitHub? Business Explore Marketplace Pricing Signin | Signup

rrweb-io / rrweb Owsteh 2 ﬁ%[_a! 2 Yrork ©
2

You must be signed in to star a repository
<>Code ! lssues 0 Pull requests 0 Projects 0 Insights

Join GitHub today
GitHub is home to over 28 million developers working together to host
and review code, manage projects, and build software together.

record and replay the web
® 72 commits ¥ 1 branch 2 releases 41 2 contributors

S

Yuyz0112 update puppeteer to use setContent with wait and housekeeping the dec... = Latest commit a144982 4 days ago

> @QX 4x 8x @  skip inactive

W EERR, ESEREH] Web REFRAFIREZRE, #MAIM rrweb-player #1781, RiF. iﬂzﬁi
EENESSERINEE. BRYE, BYIVMIMEEREFET, rrweb BEZHEMOIEITEMET
MEL R

® Bootstrap checkout form (https://www.rrweb.io/demo/checkout-form)
e (Conversational Form (https://www.rrweb.io/demo/chat)

e Tetris game (https://www.rrweb.io/demo/tetris?lan=en)
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7xv. _hyper

A terminal built on web technologies.

https://github.com/vercel/hyper

Hyper 21 Web BARFRNGLITLE, EF VS Code —1¥, #EET Electron, REIRHH
Plugins #1 Themes,

FAREFMRIEE CEY, & Hyper EM —— https://hyper.is/themes #RESEMRNED, HA
WA M5 HEHCAF 2 ZESH RN ER:
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node A ~ hyper i verminal NC (No color)

X verminal ir WHITE
Leos-MacBook:~ leo$ ping leo.

im
PING leo.im (52.9.156.205): 56 data bytes e
Request timeout for icmp_seq 0

Request timeout for icmp_seq 1

Request timeout for icmp_seq 2

Request timeout for icmp_seq 3

Request timeout for icmp_seq 4

2C

hyper-native verminal

Make Hyper adapt to the macOS Ul A beautiful theme for Hyper and other developer tools

A ~ hyper i hyper-material-theme NC (No color)
aterial-theme installed succes WHITE
LIGHT_BLUE f LIGHT_BLUE

GREEN  LIGHT_GREEN N  LIGHT_GREEN
LIGHT_CYAN CYAN LIGHT_CYAN

RED LIGHT_RED

PURPLE LIGHT_PURPLE

YELLOW LIGHT_YELLOW
hyper-material-theme

Material theme for Hyper! A port of the Solarized Light theme for Hyper.app
o0 [ X

1. amis

AR EACIBHESR, 181 JSON ECEMeEERNEMEaTIH,

https://github.com/baidu/amis

amis BEFRBIREAEIESR, BT JSON BEMEENSMEENH, MABDFLEEAE, BEER
MUARFZET fFalln. BRIEBEN ZRTRTFaNRIRT R, B8 100+ 88 1ER, BIZT 3w+ T
EO

Factory

C T T 1 | s
ST T T 1T e

A Button Select Number Tabs Modal‘ Drawer Layout LazyComponent
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/\. editor.js

A block-styled editor with clean JSON output.

https://github.com/codex-team/editor.js

Editor.js @ — RN ISINRIESE. REHAMFZENEWRTT, BIW, BE, W, BEg, W, JIRE
R, 8TIRBEHFRT. 5, Editor.js BRFRERME T IFZIMALAIEMAFI— BTl 2 FiRErY
58 API,
when no one would need me. | began to miss the parts of myself that | once knew—the
girl who once entertained the idea of being a park ranger or of living in the mountains

or on a farm or alongside a river, the girl who sought simplicity in the stars and longed

to feel small against the sky.

Truth is, when | looked in the mirror
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@ Select Image file

?
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N.. react-hook-form

[[] React hooks for forms validation without the hassle (Web + React Native)

https://github.com/react-hook-form/react-hook-form

React Hook Form 251taE. RiE. ZIR. ZTEANRBERINE, BXIFUTHM:

{ERIERBMEREINERE
ZIRR BRI
DAMBERNFF & AR TG0 ERtiAD 2
ERARTR MR B AR

B1E html fmEH 1T

5 React Native &

X #F Yup, Joi, Superstruct BB E X
XN AR R ARG
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+. nest

A progressive Node.js framework for building efficient, scalable, and enterprise-grade
server-side applications on top of TypeScript & JavaScript (ES6, ES7, ES8) 4f .

https://github.com/nestjs/nest

Nest 21EE, B B Node.js Web NRfZFHIEZR, BERAMAAY JavaScript 3§
TypeScript (fREBS54E JavaScript B M) , H4ES OOP (AN FREIE) , FP (REHHXERE) M
FRP (REImNXRIE) BITE,

FIRE, Nest{£M7T Express, BRMATSEMBZMENGRS, HIA0 Fastify, AJBATS@EH{ER SR
RBE=T 1.

EJLE, BT Node,js, JavaScript ELM A Web BllisM/EinNBREF TBRAES) , MAFETH
Angular, React, Vue FLABB—MNLHE, XEMBRS T HFRARNESS, EFAINRERE
LR B A BRARIRN ABTER . A, ERSEEm, SRBRZMBENE. helper Fl Node TH,
ERENE AR MR EZ BB —— 274,

Nest §ERM— T AMREIBANNAREFERENR, RITRMEIESEN, R, wE8EsAsT
HIFRIN AR .

=  app.controller.ts

import { Get, Controller, Render } from '@nestjs/common';
import { AppService } from './app.service';

@Controller()
export class AppController {
constructor(private readonly appService: AppService) {}
@Get () I_
@Render('index"')
render() {
const message = this.appService.getHello();
return { message };
}
}

Hello World!
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https://github.com/nestjs/nest
http://nodejs.cn/
https://www.tslang.cn/
http://www.expressjs.com.cn/
https://github.com/fastify/fastify
https://angular.cn/
https://github.com/facebook/react
https://github.com/vuejs/vue
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