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deterministic state manager




Tema

KoHTpakTHOe nporpaMmmMupoBaHue
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[JokymeHTauums

/** Class representing a point. */
class Point {
/*t
* Create a point.
* @param {number} x - The x value.
* @param {number} y - The y value.
7 4
constructor(x, y) {
i
}

/#*
* Get the x value.
* @return {number} The x value.
*/
getX() {
g e
}

/**
* Get the y value.
* @return {number} The y value.
*/
getY() {
g
}

/**
* Convert a string containing two comma-separated numbers into a point.
* @param {string} str - The string containing two comma-separated numbers.
* @return {Point} A Point object.
4
static fromString(str) {
V7 .
}

} @artalar



[TnaH

Ctatnyeckoe onvcaHme TUMNoB
Type Guards

Assert reHepaTopbl
Banugatopsl

KoHTpakTbl

@artalar



CrtaTtunyeckoe onncaHme TunoB
type Data = {
prop: boolean

export const fetchData = () =>
fetch('/data')
.then(resp => resp.json())
.then((data: Data) => {
return data

1)

@artalar



Crtatnyeckoe onucaHue TUNoB

¥ »Uncaught TypeError: Cannot read

property 'prop' of undefined

@artalar



Crtatnyeckoe onucaHue TUNoB TypeScript

Komy Beputb?
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CTtaTn4yeckoe onmcaHme TUNoB reHepauus

{ GraphQL }
code generator

@artalar



CTtaTn4yeckoe onmcaHme TUNoB reHepauus

ts-generator supports:

e Primitive types, with or without explicit int.
e Kotlin and Java classes.
e Data classes.

e Enums. type Val = {

B S, , kind: number,

e Generic classes, without type erasure.

e Generic constraints. p ropl? : number ’

e Class inheritance. p ropz ?7: number,

e Abstract classes. }

e Lists as JS arrays.

e Maps as JS objects. const val: Val =

o Null safety, even inside composite types. { kind: 1 , propl: 1 } l |
% ofiva.hoars. { kind: 2, prop2: 2 }

e Mapping types.

e Nullability annotations, when allowed by the retention policy.

e Customizing class definitions via transformers.

e Parenthesis optimization: They are placed only when they are needed to disambiguate.
e Emitting either null or undefined for JVM nullable types.

A WV | lNopcsetutb ace | C yyétom peructpa  TONbKO C/NOBa LE@NUKOM
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Crtatnyeckoe onucaHue TUNoB

B3ATb BCe B CBOU pPYyKMU
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Type Guards TypeScript

if (typeof thing === 'string') {
let thing: string
console.log(thing)

@artalar



Type Guards

const fetchData: () => Promise<object>

export const fetchData = () =>
fetch('/data')

.then(resp => resp.json())

.then((data: unknown) => {

if (

typeof data === 'object' &&

data !== null &&

'prop' in data &&

typeof data['prop'] === 'boolean'
) |

return data

}

throw new TypeError('Wrong response type')

)

TypeScript

@artalar



Type Guards TypeScript

const isObj = (thing: unknown): thing is {} =>
typeof thing === 'object' && thing !== null

const isBool = (thing: unknown): thing is boolean => typeof thing === 'boolean'
const fetchData: () => Promise<never>
export const fetchData = () =>
fetch('/data')
.then(resp => resp.json())
.then((data: unknown) => {
if (isObj(data) && 'prop' in data && isBool(data['prop'])) {
return data

}

throw new TypeError('Unexpected response')

})

@artalar



Type Guards TypeScript

(J o O)J (.I_L)
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Type Guards TypeScript

const isData = (thing: unknown): thing is Data =>
isObj(thing) && 'prop' in thing && isBool(thing[ 'prop'])
const fetchData: () => Promise<Data>
export const fetchData = () =>
fetch('/data')
.then(resp => resp.json())
.then((data: unknown) => {
if (isData(data)) {
return data

}

throw new TypeError('Unexpected response')

1)

@artalar



const isData = (thing: unknown): thing is Data =>
thing === 'whatever'
const fetchData: () => Promise<Data>
export const fetchData = () =>
fetch('/data')
.then(resp => resp.json())

.then((data: unknown) => {
i1f (isData(data)) {
return data

}
throw new TypeError('Unexpected response')
\ }) @artalar
K IACNS \ Ay J N\
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Assert reHepaTopbl

e https://github.com/fabiandev/ts-runtime

e hitps://qgithub.com/ts-type-makeup/superstruct-ts-transformer

e hitps://github.com/gajus/flow-runtime/tree/master/packages/babel-plugin-flo
w-runtime

@artalar


https://github.com/fabiandev/ts-runtime
https://github.com/ts-type-makeup/superstruct-ts-transformer
https://github.com/gajus/flow-runtime/tree/master/packages/babel-plugin-flow-runtime
https://github.com/gajus/flow-runtime/tree/master/packages/babel-plugin-flow-runtime

Assert reHepaTopbl ts-runtime

1 type Data = { prop: string } 1 import t from "ts-runtime/1lib";

2 fetch('/...") 2 const Data = t.type("Data", t.object(t.property("prop
3 .then(resp => resp.json()) 3 Fetch('Losw')

4 .then( 4 .then(t.annotate((resp) => {

5 5 return resp.json();

6 (data: Data) => { 6 }, t.function(t.param("resp", t.any()), t.return(t.an
7 IR s WY r 7 .then(t.annotate((data) => {

8 } 8 let _dataType = t.ref(Data);

9 ) 9 t.param("data", _dataType).assert(data);

10 10 }, t.function(t.param("data", t.ref(Data)), t.return(
11 | 11

Run in new window (ctrl+r)

@artalar



Assert reHepaTopbl

type AB = 'A' | 'B’

function fn(a: 'A') {
const result: AB = a

OO U B WIN =

O 00 NO UL B WIN =

ts-runtime

import t from "ts-runtime/lib"';
const AB = t.type("AB", t.union(t.st
function fn(a) {
let _aType = t.string("A");
t.param("a", _aType).assert(a);
const result = t.ref(AB).assert(;

}

t.annotate(fn, t.function(t.param("a'

Run in new window (ctrl+r)

@artalar



Assert reHepaTopbl Superstruct Typescript transformer

import { validate } from "superstruct-ts-transformer";

type User = {
name: string;
alive: boolean;
X;

<<:\\\///;;7 const obj = validate<User>(JSON.parse('{ "name": "Me", "alive": true }'));

import superstruct from "“superstruct";
var obj = validate_User(JSON.parse('{ "name": "Me", "alive": true }'));

function validate_User(json0Obj) {
var validator = superstruct.struct({
name: "“string",
alive: "boolean"
};
return validator(jsonObj);

} @artalar



dopmar

function getPhone(str: string) {
const res = str.match(/(?:\+|\d) [\d\-\(\) 1{9,}\d/g)
if (!res) throw new TypeError()
else return str

@artalar



Banupatopbl

https://qgithub.com/hapijs/joi
https://github.com/epoberezkin/ajv
https://qithub.com/validatorijs/validator.js

https://qithub.com/jquense/yup

@artalar


https://github.com/hapijs/joi
https://github.com/epoberezkin/ajv
https://github.com/validatorjs/validator.js
https://github.com/jquense/yup

Banupatopbl

import x as yup from 'yup';

const personSchema = yup.object({
firstName: yup
.string(),
nickName: yup
.string()
.nullable(),
gender: yup
.mixed<'male' | 'female' | 'other'>()
.one0f(['male', 'female', 'other']),
email: yup
.string()
.nullable()
.notRequired()
.email(),
birthDate: yup
.date()
.nullable()
.notRequired()
.min(new Date(1900, 0, 1)),
H;

yup
You can derive the TypeScript type as follows:

type Person = yup.InferType<typeof personSchema>;

Which is equivalent to the following TypeScript type alias:

type Person = {
firstName: string;
nickName: string | null;
gender: "male" | "female" | "other";
email?: string | null | undefined;
birthDate?: Date | null | undefined;

@artalar



Banupatopbl yup

import * as yup from "“yup";

const Data = yup.object({
prop: yup.boolean()
};

export const fetchData = () =>
fetch("/data")
.then(resp => resp.json())
.then((data: unknown) => {
return Data.validateSync(data);

});

@artalar



KOHTpaKkThl
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KOHTpaKkThl

https://qgithub.com/ianstormtaylor/superstruct
https://github.com/gajus/flow-runtime
https://github.com/bigslycat/typed-contracts
https://qithub.com/gcanti/io-ts
https://github.com/pelotom/runtypes

@artalar


https://github.com/ianstormtaylor/superstruct
https://github.com/gajus/flow-runtime
https://github.com/bigslycat/typed-contracts
https://github.com/gcanti/io-ts
https://github.com/pelotom/runtypes

KOHTpaKTbI fp-ts

& github.com/gcantifio-ts

Installation

To install the stable version:
npm i io-ts fp-ts

Note: fp-ts is a peer dependency for io-ts

@artalar



KOHTpaKkThl runtypes

L] pelotom / runtypes ©Wwatch 11 % sStar 684  YFork 26

Runtime validation for static types

typescript runtime types validation

D 435 commits ¥ 3 branches © 55 releases 42 18 contributors s MIT
-

@artalar



KOHTpaKkThl

import * as t from "runtypes";

const Data = t.Record({
prop: t.Boolean

})s

export const fetchData = () =>
fetch("/data")
.then(resp => resp.json())
.then((data: unknown) => {
return Data.check(data);

});

runtypes

@artalar



KOHTpaKkThl

const Email = t.String.refine(

‘email’,

str = str.includes('@d') || 'Is not email',
)
const Password = t.String.refine(

'password’,

str = str.length = 8 || 'To short password',
)

function send(
email: Static<typeof Email>,
password: Static<typeof Password>,
)4
P
}

runtypes

var email = Email.ensure('agb.c')
var password = Password.ensure('12345678")

/| static type ok
send(email, password)

(local var) password: UniqueType<string, "password">

Argument of type 'UniqueType<string, "password">' is not as:
'UniqueType<string, "email">'.
Type 'UniqueType<string, "password">' is not assignable t«
Types of property '[UniqueSymbol]' are incompatible.
Type '"password"' is not assignable to type '"email"'.
// st peek Problem No quick fixes avallable

send(password, email)

@artalar



KOHTpaKkThl runtypes

V&S S

* @example 123e4567-e89b-12d3-a456-426655440000
*/

type UUID = unique string;

declare function isUUID(candidate: string): candidate is UUID;
declare function getUser(id: UUID): User | undefined;

declare const input: string;

VeSS

* @ Compile-time error. ‘getUser’ won't accept just any string.
*/

getUser(input);

/%x
* @ Works! We made sure our “input’ is a special string.
*/
if (isUUID(input)) {
getUser(input);
}

@artalar



KOHTpaKkThl runtypes

Nominal "unique type brands #33038

(eIl weswigham wants to merge 1 commit into microsoft:master from weswigham:unique-types

t&J Conversation 35 -0- Commits 1 ® Checks 4 Files changed 31

@artalar



KOHTpaKkThl runtypes

t.match(
[AuthError, () => notify("Fail auth")],

[SystemError, ({ error: { message } }) => notify(message)],

[t.Unknown, () => notify("Something wrong")]
)(e):

@artalar



KOHTpaKkThl

OrpaHuyeHusn

e [IpoBepku 3aHMMatoT pecypcbl BM (1 6aHancamna)

@artalar



KOHTpa KTbl NpPoOn3BOAUTENBHOCTb

export const DATA = Object.freeze({
number: 1,
neg_number: -1,
maxtnumber: Number.MAX_VALUE, macOS Mojave
string: 'string’, Version 10.14.6
long_string: 'Lorem ipsum dolor sit amet,

boolean: true’ Processor 1,8 GHz Intel Core i5
deeplyNested: { Memory 8 GB 1600 MHz DDR3

foo: 'bar',
num: 1,
bool: false

}

}) @artalar

MacBook Air (13-inch, 2017)




KOHTpaKkThl

JSON Encode Decode:
78 434 ops/s, *4.34%

runtypes:
1 552 642 ops/s, +4.46%

io-ts:
777 697 ops/s, +3.03%

class-validator sync:
63 753 ops/s, 4.15%

class-validator async:
41 651 ops/s, +11.11%

| 94.95% slower

| fastest

| 49.91% slower

| 95.89% slower

npon3BoanNTENbHOCTb

| slowest, 97.32% slower

@artalar



KOHTpaKkThl

OrpaHuyeHusn

e [lpoBepku 3aHMMatoT pecypcol BM (1 6aHancamns)
e He nony4ntca He akTyanmanpoBaTb (HY 3TO Xe XOpoLlo?)

@artalar



KOHTpaKkThl

OrpaHuyeHusn

e [lpoBepku 3aHMMatoT pecypcol BM (1 6aHancamns)
e He nony4ntca He akTyanmanpoBaTb (HY 3TO Xe XOpoLlo?)
e Exception control flow

@artalar



KOHTpaKkThl

OrpaHuyeHusn

[MpoBepkun 3aHMmMatoT pecypcol BM (1 6aHancamna)

He nony4nTtca He akTyanuanpoBaTb (HY 3TO Xe XOopoLwlo?)
Exception control flow

HeogHopogHbIn Kog (TUMoB)

@artalar



KOHTpaKThbI

KoHen?

@artalar



KOHTpaKThbI

CBeTnoe oyayuee

@artalar



KOHTpaKkThl

CBeTnoe oyayuee

e ABTOreHepaums MOKOB, property-base TecTupoBaHue

@artalar



KOHTpaKThbI Property-base TectnpoBaHue

Querbk CTpanHoe
TECTUPORAHKE

P »l o 000/5548

@artalar



KoHTpakThbl runtypes-generate

import { Number, Literal, Array, Tuple, Record } from 'runtypes'
const AsteroidType = Record({

type: Literal('asteroid'),

location: Tuple(Number, Number, Number),

mass: Number,
})

const AsteroidArbitrary = jsc.record({
type: jsc.constant('asteroid'),
location: jsc.tuple(jsc.number, jsc.number, jsc.number),
mass: jsc.number

1

But with runtypes-generate we can get AsteroidArbitrary from AsteroidType :

import { makelsverifyArbitrary } from 'runtypes-—generate'
const AsteroidType = Record({
type: Literal('asteroid'),
location: Tuple(Number, Number, Number),
mass: Number,
})
const AsteroidArbitrary = makelsverifyArbitrary(AsteroidType)

@artalar



KOHTpaKkThl

CBeTnoe oyayuee

e ABTOreHepaumsa MOKOB, property-base TectupoBaHue
e SSoT mMogenu naHHbIX

@artalar



KOHTpaKkThl

import * as t from "runtypes";

const Email = t£.SEring”
## Email
valid email
“(str => str.includes("@") || "Is not email");

const Password = t.String’
## Password
secure password
Y(str =3 str.length 5= 8 || "To short password").:

export const send = t.Contract"
## Send credentials
> Can not authorize admins

"(Email, Password, t.Unknown).enforce(() => {
) g TP es |

});

@artalar



KOHTpaKkThl

CBeTnoe oyayuee

e ABTOreHepaumsa MOKOB, property-base TectupoBaHue
e SSoT mMogenu naHHbIX
e BrbipesaTtb n30bITOYHbIE NPOBEPKU

@artalar



Cnacubo
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Matepunarnbl

JdononHunTenbHbIE MaTepuanbl

e hitps://qithub.com/microsoft/tsdoc
https://typedoc.org/quides/doccomments/

https://qithub.com/qgetify/TypL
https://medium.com/@gcanti/refinements-with-flow-9c7eeae8478b
https://qithub.com/ianstormtaylor/superstruct#why
https://github.com/eigenmethod/mol/blob/master/data/readme.md#units
https://docs.pact.io/

@artalar


https://github.com/microsoft/tsdoc
https://typedoc.org/guides/doccomments/
https://github.com/getify/TypL
https://medium.com/@gcanti/refinements-with-flow-9c7eeae8478b
https://github.com/ianstormtaylor/superstruct#why
https://github.com/eigenmethod/mol/blob/master/data/readme.md#units
https://docs.pact.io/

