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Outline of the talk

» Known TypeScript of HolyJS talks last 3 yrs

* Previous talks of this Moonshine Spiritual Journey
» Class Based vs Functional Based Constructors

» Time Matters the Difference

* Real three types of Inheritance in JS ~ TS
 Optional Fields Definitions

- |dentity as a Single Pattern of Chaining
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Moonshine Spiritual talks
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Moonshine Spiritual talks

M OSCOWJ S COBbITNA BNAEO AOKNAOYNKA NOAATb JOKJIAL

MoscowJS 50, 11/09/2021
Maruvsa NnpoTOTUNHOro HacJaeaoBaHUS

— Bbl npoaaéTe NpoToTUNbI?

— HeT, NpoCTO NOKa3bIBako.

BukTOp
Bepwatckii,  — KpacuBoe...

DataArt

O XTOHMYHOCTWK HacneaoBaHMA B JS xoaaT nereHabl. O6bIYHO 0OBACHAKOT TEM, YTO,
MOJ1, MOXHO M3MeHUTb TUM. O TOM, YTO MOXHO YHac/1e4oBaTb JItoO60om 0OBEKT,
BCMOMMHAIOT pexe. Ho rnaBHoe 0CTaéTca 33 KaJpOM: 3TO MOXHO [e1aTb KOraa
YroZIHO, M MOTOM MnepeesbiBaTh. A Belb B 3TOM-TO U €CTb CYTb AVMHAMNYECKOWN
TUNN3aLUMN: MOACHUTb NPO MAruio.

Cnavabl 3anuchb
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Time Script

incremental computation
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Strict Types in JavaScript
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Multiple inheritance in JavaScript
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Class Based Q

VS
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Class vs Function

@ JavaScript: The World's Most X | =+

& & @® Not secure | crockford.com/javascript/javascript.htm

JavaScript:
The World's Most Misunderstood

Programming Language

Douglas Crockford

www.crockford.com

JavaScript, aka Mocha, aka LiveScript, aka JScript, aka ECMAScript, 1s one of the world's most
popular programming languages. Virtually every personal computer in the world has at least one
JavaScript interpreter installed on it and in active use. JavaScript's popularity is due entirely to its
role as the scripting language of the WWW.

Despite its popularity, few know that JavaScript is a very nice dynamic object-oriented general-
purpose programming language. How can this be a secret? Why 1s this language so misunderstood?




Class vs Function

@ Prototypal Inheritance X |+

G @ crockford.com/javascript/prototypal.htm

Prototypal Inheritance in JavaScript

Douglas Crockford

www.crockford. com

Five years ago I wrote Classical Inheritance in JavaScript (Chinese Italian Japanese). It showed that
JavaScript 1s a class-free, prototypal language, and that it has sufficient expressive power to
simulate a classical system. My programming style has evolved since then, as any good
programmer's should. I have learned to fully embrace prototypalism, and have liberated myself
from the confines of the classical model.

My journey was circuitous because JavaScript itself is conflicted about its prototypal nature. In
a prototypal system, objects inherit from objects. JavaScript, however, lacks an operator that
performs that operation. Instead it has a new operator, such that

new f()




Class vs Function

MDN web docs Technologies ¥ References & Guides Vv Feedback v >
m

Inheritance and the prototype chain  Editin wik

Web technology for developers » JavaScript > Inheritance and the prototype chain English v

JavaScript is a bit confusing for developers experienced in class-based languages (like Java or

Related Topics

. C++), as it is dynamic and does not provide a class implementation per se (the class
JavaScript

keyword is introduced in ES2015, but is syntactical sugar, JavaScript remains prototype-
Tutorials: based).

Complete beginners . . . . . .
a . When it comes to inheritance, JavaScript only has one construct: objects. Each object has a

JavaSciipt Guide private property which holds a link to another object called its prototype. That prototype object
has a prototype of its own, and so on until an object is reached with null as its prototype. By

Intermediate definition, null has no prototype, and acts as the final link in this prototype chain.

Advanced Nearly all objects in JavaScript are instances of Object which sits on the top of a prototype

chain.
Inheritance and the prototype chain

Strict mode ; : — . ;
ik v While this confusion is often considered to be one of JavaScript's weaknesses, the prototypal

JavaScript typed arrays inheritance model itself is, in fact, more powerful than the classic model. It is, for example, fairly

Memory Management trivial to build a classic model on top of a prototypal model.

Concurrency model and Event Loop

References:

> Buitin objects Inheritance with the prototype chain

» Expressions & operators
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CF implicit prototype link

prototype
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explicit prototype property




Class vs Function

BrendanEich & %
@BrendanEich

Replying to @went_out @Andre_487 and @jsunderhood

Right, {null, undefined} Form an equivalence class for ==.

8:53 AM - May 5, 2020 - Twitter Web App

2 Retweets 4 Likes

O 0 4 o
) went.out @went_out - May 5 e
y Replying to @BrendanEich @Andre_487 and @jsunderhood

It is absolutely Outstanding point!




Class vs Function

BrendanEich €
@BrendanEich

Replying to @BrendanEich @rauschma and @IndieScripter

If I didn't have "Make it look like Java" as an order
from management, *and* | had more time (hard to
unconfound these two causal factors), then | would
have preferred a Self-like "everything's an object”
approach: no Boolean, Number, String wrappers. No
undefined and null. Sigh.




Class vs Function

JavaScript Objects Topology

undefined - null

!

PRV «— Objects: Object.create(null) —» FUDELENS

e Constructible: e Constructible:
Number, String, l function, class
Boolean

constructible e Non Constructible:
e Non Constructible: Array, Date, Map, Set Arrow, Generators *

Symbol, Bigint WeakMap, WeakSet etc...
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Class vs Function

TS class.ts X

talks > 2023-05-HolyJS > examples > TS class.ts > ...

1
. -
3 class-TheClass {}J




Class vs Function

TS class.ts ®

talks > 2023-05-HolyJS > examples > TS class.ts > ...
1

class -TheClass - {
constructor-() -{}

on b W N
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Class vs Function

TS class.ts ®

talks > 2023-05-HolyJS > examples > Ts class.ts > 43 ExtendedClass
1

class -BaseClass {
| constructor - () -{}

i

class ExtendedClass extends -BaseClass {

b B

N O AW N




Class vs Function

TS class.ts TS class_extends.ts JS Function.js X

talks > 2023-05-HolyJS > examples > JS function.js > ...

1

2

3 function-Construct:-()-{};

4

5 const-1tem:-=-new-Construct;
6

/ console.log(item);




Class vs Function

TS class.ts TS class _extends.ts JS function.js @

talks > 2023-05-HolyJS > examples > JS Function.js > ...
1 function-Construct-()-{};

Construct.prototype-=-{-field:-123-}
Construct.prototype.constuctor
=-Construct; .

const-i1tem-=-new-Construct:

console.log(item);

O OO0 O UL A~ WNDN

—
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Time Matters

TS class_extends_new.ts X

talks > 2023-05-HolyJS > examples > TS class_extends_new.ts > 43 BaseClass > @ constructor
1 class-BaseClass-{ el

2 field: number

3 constructor-()-{ »
4 b this.field-=-321;

5 }

6 };

7 class -ExtendedClass extends BaseClass {
8 constructor - () - {

9 ' | super();

10 | | this.field =-123;

i | }

1290

13

14 const-item-=-new - ExtendedClass;
15 console.log(item);




Time Matters

TS Function_construct_extended.ts X

talks > 2023-05-HolyJS > examples > TS function_construct_extended.ts > ...

1 function-Construct:- () -{};
Construct.prototype-=:{-:flield:-123-}
Construct.prototype.constuctor = Construct;
const-item-=-new-Construct;
console.log(item);

!.AEI_ i
{ -
i1

E; i

I by i

bk
f

function- -ExtendedConstruct- () -{};
Object.setPrototypeOf(Construct.prototype, -item);
Construct.prototype.field = 321;
const-extendedItem = -new-ExtendedConstruct;

N — O O o0 NNOYUL B WD

console.log(extendedItem);‘
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Time Matters Q
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Time Matters

TS Function_construct_extended.ts X

talks > 2023-05-HolyJS > examples > TS function_construct_extended.ts > ...

1 function-Construct:- () -{};
Construct.prototype-=:{-:flield:-123-}
Construct.prototype.constuctor = Construct;
const-item-=-new-Construct;
console.log(item);

!.AEI_ i
{ -
i1

E; i

I by i

bk
f

function- -ExtendedConstruct- () -{};
Object.setPrototypeOf(Construct.prototype, -item);
Construct.prototype.field = 321;
const-extendedItem = -new-ExtendedConstruct;

N — O O o0 NNOYUL B WD

console.log(extendedItem);‘
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Class vs Function

TS class_extends_new.ts X

talks > 2023-05-HolyJS > examples > TS class_extends_new.ts > 43 BaseClass > @ constructor
I class-BaseClass-{ e

2 field: number

3 constructor-()-{ »
4 b this.field-=-321;

5 ¥

6 };

7 class -ExtendedClass extends BaseClass {
8 constructor - () - {

9 | super();

10 | | this.field =-123;

i | }

1200 )

13

14 const-item-=-new - ExtendedClass;
15 console.log(item);
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Time Matters

TS class_extends_new.ts X

talks > 2023-05-HolyJS > examples > TS class_extends_new.ts > 43 BaseClass > @ constructor
1 class-BaseClass-{ el

2 field: number

3 constructor-()-{ »
4 b this.field-=-321;

5 }

6 };

7 class -ExtendedClass extends BaseClass {
8 constructor - () - {

9 ' | super();

10 | | this.field =-123;

i | }

1290

13

14 const-item-=-new - ExtendedClass;
15 console.log(item);




Time Matters

TS class_extends new.ts X

talks > 2023-05-HolyJS > examples > TS class_extends _new.ts > ...

14 e

155 const-item = -new-ExtendedClass:

16 console.log(item);

i |74

18 // -number

19 type-itemField:-=-typeof-item.f1eld;

20 il

21 |




Time Matters
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Time Matters

TS class_extends_new.ts X

talks > 2023-05-HolyJS > examples > TS class_extends_new.ts > ...

6}
7o classExtendedClass-extends-BaseClass «{ =
8 | constructor-() -4

9 | | super(),

10 | | this.field.=-123;

11 | }

12 };

(&

14 const item: ExtendedClass

15 const-1teem -=-new-ExtendedClass;

16 console.log(item);

7

18 // -number

19 type-itemField-=-typeof-item.field;
20

21 |




Time Matters

TS Function_construct_extended.ts X

talks > 2023-05-HolyJS > examples > TS function_construct_extended.ts > ...

1 function-Construct:- () -{};
Construct.prototype-=:{-:flield:-123-}
Construct.prototype.constuctor = Construct;
const-item-=-new-Construct;
console.log(item);

!.AEI_ i
{ -
i1

E; i

I by i

bk
f

function- -ExtendedConstruct- () -{};
Object.setPrototypeOf(Construct.prototype, -item);
Construct.prototype.field = 321;
const-extendedItem = -new-ExtendedConstruct;

N — O O o0 NNOYUL B WD

console.log(extendedItem);‘




Time Matters

TS function_construct_extended.ts X

talks > 2023-05-HolyJS > examples > TS function_construct_extended.ts > ...

10 //-any-... e

11 Construct.prototype.field-=-321;

i

1= ‘

14  const-extendedItem-=-new-ExtendedConstruct; I
{5 console.log(extendedltem);

16

LA AEEET Os o e

18 type-extendedItemField:-=-typeof-extendedIitem.field;
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Time Matters

TS Function_construct_extended_this_typed.ts X 1 ---

talks > 2023-05-HolyJS > examples > TS function_construct_extended_this_typed.ts > [€] extendeditemField
1 function-Construct- (this: {field: number}) {}: ===
Construct.prototype-=-{ -field: 123} i
5 Construct.prototype.constuctor = Construct;
4  const-item = -new Construct;
5 console.log(item);
6
7
8

function ExtendedConstruct  (this: {field: number}) {};
Object.setPrototypeOf(Construct.prototype, -item);

9

10 //-any:-... Ay i
11 Construct.prototype.fughd-=-321 ;

12

13

14 const extendedItem = new ExtendedConstruct;
15 console.log(extendedItem);

157 //-any
18 type-extendedItemField =-typeof extendedItem.field;




Time Matters

TS Function_construct_extended_this_typed.ts X 1 ---

talks > 2023-05-HolyJS > examples > TS Function_construct_extended_this_typed.ts > [€] extendeditemField
1 function-Construct- (this:-{field: -number}):{}; e

Construct.prototype -=-{ - field: 123} i
Construct.prototype.constuctor = Construct;
const-item-=-new-Construct;

3
4
5 console.log(item);
6
7
8

function-ExtendedConstruct  (this: {field: number}) {};
Object.setPrototypeOf(Construct.prototype, -item);

9

10 //-any-... i
11 Construct.prototype.field =-321;

12

13

14 const extendedItem = new ExtendedConstruct;
15 console.log(extendedItem);

17 //-any-... any
18 type extendedItemField =-typeof extendedItem.fﬁgldJ
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types of Inheritance

TS RunningObjectProps.ts X

_ProtoTypes > TS RunningObjectProps.ts > ...

1 const - remapKeys-=-(
obj: Record<string, -number>,
remapMap: -Record<string, -string>
) =>{ B
for-(const-key-1n-remapMap) - {
obj[remapMap[key]] =-obj[key];
delete-obj[key];

oot il
iy Forf
1 { ! ’l!

I

return-obj;

O WO JNOoOul B~ WN

—

o




types of Inheritance

TS RunningObjectProps.ts @

_ProtoTypes > TS RunningObjectProps.ts > ...
15 const -remapResult = remapKeys(

16 : oalgEE oo e,

17 {-age:. "newAge" -}

18 ),

19 -
20 remapResult.newAge // 1

21

22




types of Inheritance

TS RunningObjectProps.ts @

~ProtoTypes > TS RunningObjectProps.ts > ...

20  remapResult.newAge // 1

2

22

23  remapResult.age-//-1

24

J50| B




types of Inheritance

TS RunningObjectProps.ts X |

talks > 2023-05-HolyJS > examples > TS RunningObjectProps.ts .

19
20  remapResult.newAge // 1 )
21

22 number

23  remapResult.age-//-1
24
250 -




types of Inheritance
it is not the thing you think about ...

* Primitive to Primitive

* Primitive to Object
» Object to Primitive

» Object to Object




types of Inheritance

‘

DEMO

it is not the thing you think about ...

* Primitive to Primitive

* Primitive to Object

» Object to Primitive

» Object to Object
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optional fields ... Q




optional fields ...

again is not the usual thing ... Q

» get ~ set only fields

» and this might be deep ...

» and mixed with Primitive | Object




optional fields ...

\ .
again is not the usual thing ... - 4

» get ~ set only fields D E M

» and this might be deep ...

» and mixed with Primitive | Object
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identity of chaining

to define constructible something we need !

1. to get existing instance type

2. be familiar with future type

3. mix existent and future types




identity of chaining

TS Function_construct.ts @

talks > 2023-05-HolyJS > examples > TS function_construct.ts > ...
1 function-Construct: (this:  -{field: -number}): -void-{};:=

Construct.prototype-=-{-field:-123-}
Construct.prototype.constuctor
=-Construct; —

const-i1tem-=-new-Construct;

| const item: any

O WO NO UL B WD

—

console.log(item);




identity of chaining

TS function_construct_typed.ts X

talks > 2023-05-HolyJS > examples > TS function_construct_typed.ts > ...
1 function-OtherConstruct(this: -{ field: number-}) -{ } - A

2

3 const-define -=-function <T>(Cstr: -{ - (this: T): -void-}) {
4 return-function-():-T-{

5 return-new-Cstr;

6 e

R

8 -
9 const-myConstruct-=-define(OtherConstruct);

1? const myConstructedItem: {

12 field: number;

13 h

14 const -myConstructedItem = myConstruct();

15

16  console.log(myConstructedItem);




identity of chaining

TS mixWithProto.ts X

talks > 2023-05-HolyJS > examples > TS mixWithProto.ts > ...
1 type-1nit-=-{

S:  -number

Z . number

}

type -next -=-{
SRS tREINg
m: -boolean

O OO0 O Ul &b WN

—




identity of chaining

TS mixWithProto.ts X

talks > 2023-05-HolyJS > examples > TS mixWithProto.ts > ...

10

11 type proto = {

12 Z. number:;

13 1

14  type-proto-=-Pick<

15 gl o
16 Exclude<

17 keyof-1nit,

18 keyof -next

19 >>




identity of chaining

TS mixWithProto.ts X

talks > 2023-05-HolyJS > examples > TS mixWithProto.ts > ...
22 type-unit-=-proto-&-next

25

24  const-aggregation: -unit-=-{

2O ZE RV G

PAI SRS

AT R

CCI

pXe type sss = string | undefined o

30 type-sss-=-typeof-aggregation.s
31




identity of chaining

TS Function_construct_typed.ts X 1] ---

talks > 2023-05-HolyJS > examples > TS function_construct_typed.ts > ...
1 function -OtherConstruct(this: - { field: number -})-{ '} S

2 OtherConstruct.prototype = { e
3 otherField: true

4 }

5

6 type-Proto<P, -T>-=:-Pick<P, -Exclude<keyof:P,  -keyof -T>>-& T;

5

8 const-define-=-function-<P-extends-object, -T>(Cstr:-{-(this:-T):-void-}, -proto.

9 const -MyConstructor = -function-(): Proto<P, T> { |
10 | | return-new Cstr;

11 }

12 | Object.setPrototypeOf (MyConstructor, proto);

13 | return-MyConstructor;

14 };

15

16 const myConstruct = define(OtherConstruct, - { otherField: true });

17

18 const myConstructedItem = myConstruct();

19

20  console.log(myConstructedItem);




identity of chaining

DEMO
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to be continued ...
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