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当年的JavaScript



AltJS

编译到JavaScript的语言
都可称为AltJS



AltJS



TypeScript

●JS + 静态类型
●工具完善
●贴合语言标准



TS和伙伴们

●动态类型语法糖： CoffeeScript
●静态类型新语言: BuckleScript
●渐进定型: Flow Type



CoffeeScript

●纯语法糖，动态类型
●上手简单
●工具不良
●与新标准有冲突



BuckleScript

●脱胎于OCaml
●类型系统强大
●编译高度优化
●语义语法疏远，上手难*



Flow Type

●JS+类型标注
●工具相对完善
●上手容易
●与TS设计相似*



比较 类型系统 难度 工具链

CoffeeScript 动态 低 差

BuckleScript 很强 高 较好

FlowType 强 较低 较好

TypeScript 强 低 很好



TS发展史

●简单易用,不求完美
●原汁原味，贴合JS
●从简单到强大



TS发展史



Pre 1.0

●简单

●无泛型



var a: string = 'hello world'

var b = 123 // optional annotation

// class

class Animal { alive = 1 }

class Dog extends Animal { bark() {} }

// interface

interface Runnable { run: () => void }



渐进定型
Gradual Typing



function handlerResponse(resp) {

 if (resp.type === 'user') {

   var user = resp.payload

   console.log(user.name, user.avatar)

 } else if (resp.type === 'blog') {

   var blog = resp.payload

   console.log(blog.title, blog.comments)

 }}



function handlerResponse(resp: any) {

 if (resp.type === 'user') {

   var user = resp.payload

   console.log(user.name, user.avatar)

 } else if (resp.type === 'blog') {

   var blog = resp.payload

   console.log(blog.title, blog.comments)

 }}



结构定型
Structral Typing



function run(runner) { 

  runner.run() }

class Runner { run() {

  console.log('Runner!') }}

run({ run() { console.log('Object!') } })

run(new Runner)



interface Runnable { run(): void }

function run(runner:Runnable) {

  runner.run() }

class Runner { run() {

  console.log('Runner!') }}

run({ run() { console.log('Object!') } })

run(new Runner)



没有泛型怎么够
Go



TS 1.0

●引入泛型

●与Java1.5/C#3.0相当



泛型
Generic



function head(array) {

  return array[0]

}



function head(array: Array): any {

  return array[0]

}



function head<T>(array: Array<T>): T {

  return array[0]

}



泛型上界
Bounded Generic



function mySort(array) {

  array.sort((x, y) => x.compare(y))

  return array

}



interface Comparable {

  compare(y: Comparable): boolean

}



interface Compare {

  compare(y: Compare): boolean

}

function mySort(array: Array<Compare>): 

Array<Compare> {

  array.sort((x, y) => x.compare(y))

  return array

}



interface Compare {

  compare(y: Compare): boolean

}

function mySort<T extends Compare>(array: 

Array<T>): Array<T> {

  array.sort((x, y) => x.compare(y))

  return array

}



TS 1.4

●引入联合类型

●表达力介于Java-Kotlin之间



// express like API

// string, regex or array

testPath('/path')

testPath(/path/)

testPath(['path', /path/])



function testPath(path) {

  if (typeof path === 'string')

    return path.toLowerCase() === '/path'

  else if (path instanceof RegExp)

    return path.test('/path')

  else

    return path.some(testPath)

}



// union type

type PathParam = 

   string | 

   RegExp | 

   Array<string | RegExp>;



function testPath(path: PathParam) {

  if (typeof path === 'string')

    return path.toLowerCase() === '/path'

  else if (path instanceof RegExp)

    return path.test('/path')

  else

    return path.some(testPath)

  // path.length is an error

}



TS 1.6

●引入交集类型

●源自Flow Type



function merge(fst, snd) {

  let ret = {}; 

  for (id in fst) ret[id] = fst[id]

  for (id in snd) ret[id] = snd[id]

  return ret }

merge({name: 'moe'}, {age: 50})

//=> {name: 'moe', age: 50}



// manual annotation

interface Merged {

 name: string

 age: number

}

merge<Merged>({name: 'moe'}, {age: 50})



function merge<T, U>(fst:T,snd:U):T&U {

  let ret = <any> {}

  for (let id in fst) ret[id] = fst[id]

  for (let id in snd) ret[id] = snd[id]

  return ret

}

// no annotation!

merge({name: 'moe'}, {age: 50}) 



TS 1.8

●字面量类型

●JS特有类型系统的第一步



$element.animate({

  x: 114,

  y: 514,

  // ease-in, ease-out

  ease: 'ease-in'

})



interface AnimateParam {

  x: number, y: number

  ease: string

} 



interface AnimateParam {

  x: number, y: number

  ease: string

} 

$element.animate({

   x: 114, y: 514,

   // oops, typo!

   ease: 'ease-inout' })



interface AnimateParam {

  x: number, y: number

  ease: 'ease-in' | 'ease-out'

}

$element.animate({

   x: 114, y: 514,

   // error! ease-inout is not listed

   ease: 'ease-inout' })



TS 2.0

●可空类型: nullable type

●价值百万的类型



function len(arr) {

  return arr.length

}

function lenNullable(arr) {

  if (arr != null)

    return arr.length

  return 0

}



len([1, 2, 3]) // ok

len(null) // not ok, but no error

lenNullable([1, 2, 3]) // ok

lenNullable(null) // ok



function len(arr: any[]) {

  return arr.length

}

function lenNullable(arr: any[] | null) {

  if (arr != null)

    return arr.length

  return 0

}



len([1, 2, 3]) // ok

len(null) // compile error

lenNullable([1, 2, 3]) // ok

lenNullable(null) // ok



TS 2.1+

●Lookup Type

●JS特有类型系统的集大成作



// We can query property name of a Type

interface Person {

  name: string

  age: number 

  location: string

}

type K1 = keyof Person

// "name" | "age" | "location" 



type Name = Person['name']

// string

type Age = Person['age']

// number



type Pluck<T, K extends keyof T> = T[K]

type Location = Pluck<Person, 'location'>

// string



function getProperty<T, K extends keyof 

T>(obj: T, key: K) {

  return obj[key]

}

function setProperty<T, K extends keyof 

T>(obj: T, key: K, value: T[K]) {

  obj[key] = value

}



let x = { foo: 10, bar: "hello!" }

let foo = getProperty(x, "foo") // number

let bar = getProperty(x, "bar") // string

let oops = getProperty(x, "foobar")

// Error! "foobar" is not "foo" | "bar"

setProperty(x, "foo", "string")

// Error!, string expected number



TS惊人的表现力！





TS 的未来

●更健全的类型系统

●更地道的JS用法




