BeepeHue B Effect ®

Kak nncatb Ha TypeScript n He cTpagaTb
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Y10 Takoe Effect?

He effector

Meet the new stagefiTd for modern TypeScript Cligglopment
4 safe, reactive, framework agnostic. i




YTo Takoe Effect?
He effector 2KocucTeMa Moaynen

~/my-app

npm install

npm uninstall
npm uninstall
npm uninstall

npm uninstall

$ # A1, Atom, Config, FileSystem, Schedule, Redacted, Duration, ..
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async function fetchUser(id: string): Promise<User> {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = await fetch( ${base}/users/${id} )
if (!resp.ok)
throw 'NotOk'

const json = await resp.json()
return json as User
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async function doStuff() {

//

const user = await fetchUser('admin')

// A

// L— (id: string) = Promise<User>
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const user = await fetchUser('admin')

async function fetchUser(id: string): Promise<User> {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = await fetch( ${base}/users/${id} )
if (!resp.ok)
throw 'NotOk'

const json = await resp.json()
return json as User



async function doStuff() {
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return json as User
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const user = await fetchUser('admin')

async function fetchUser(id: string): Promise<User> {
const base = process.env.API_URL
if (!base)
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async function doStuff() {
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const user = await fetchUser('admin')

async function fetchUser(id: string): Promise<User> {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = await fetch( ${base}/users/${id} )
if (!resp.ok)
throw 'NotOk'

const json = await resp.json()
return json as User



MoxxeT ckopo TypeScript nomoxeTt?

Suggestion: throws clause and typed catch clause #13219

@ Closed as not planned e microsoft/work... #86

Q Nitzan Tomer (nitzantomer) opened on Dec 29, 2016

The typescript type system is helpful in most cases, but it can’t be utilized when handling exceptions.

Q Ryan Cavanaugh (RyanCavanaugh) on Apr 19, 2023 Last edited by RyanCavanaugh v~ Member -

After reviewing all the comments here over the years and much discussion internally, we don't think that the
JavaScript runtime or overall ecosystem provide a platform on which to build this feature in a way that would
meet user expectations. Per popular request to either add the feature or close this issue for clarity, we're
opting for the latter. As with Minification (#8), we're implementing a two-week cool-down period on further
comments (ends 5/3).



https://github.com/microsoft/TypeScript/issues/13219#issuecomment-1515037604
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https://www.youtube.com/watch?v=nwn9YUpYWgw

async function fetchUser(id: string): Promise<User> {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = await fetch( ${base}/users/${id} )
if (!resp.ok)
throw 'NotOk'

const json = await resp.json()
return json as User



type UserError = 'NoBase' | 'Network' | 'NotOk' | 'Decode'’

async function fetchUser(id: string): Promise<User> {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = await fetch( ${base}/users/${id}")
if (!resp.ok)
throw 'NotOk'

const json = await resp.json()
return json as User



import { Result } from 'neverthrow'
type UserError = 'NoBase' | 'Network' | 'NotOk' | 'Decode'

async function fetchUser(id: string): Promise<Result<User, UserError>> {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = await fetch( ${base}/users/${id} )
if (!resp.ok)
throw 'NotOk'

const json = await resp.json()
return json as User



import { Result, err } from 'neverthrow'
type UserError = 'NoBase' | 'Network' | 'NotOk' | 'Decode'

async function fetchUser(id: string): Promise<Result<User, UserError>> {
const base = process.env.API_URL
if (!base)
return err('NoBase')

const resp = await fetch( ${base}/users/${id} )
if (!resp.ok)
return err('NotOk')

const json = await resp.json()
return json as User



import { Result, err, ok } from 'neverthrow'
type UserError = 'NoBase' | 'Network' | 'NotOk' | 'Decode'

async function fetchUser(id: string): Promise<Result<User, UserError>> {
const base = process.env.API_URL
if (!base)
return err('NoBase')

const resp = await fetch( ${base}/users/${id} )
if (!resp.ok)
return err('NotOk')

const json = await resp.json()
return ok(json as User)



import { Result, err, ok } from 'neverthrow'
type UserError = 'NoBase' | 'Network' | 'NotOk' | 'Decode'

async function fetchUser(id: string): Promise<Result<User, UserError>> {
const base = process.env.API_URL
if (!base)
return err('NoBase')

const resp = await fetchResult( ${base}/users/${id} )
if (resp.isErr())
return err('Network')

if (!resp.value.ok)
return err('NotOk')

const json = await jsonResult(resp.value)
if (json.isErr())

return err('Decode')

return ok(json.value as User)



const resp = await fetchResult( ${base}/users/${id} )
if (resp.isErr())
return err('Network')

const json = await jsonResult(resp.value)
if (json.isErr())
return err('Decode')
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const resp = await fetchResult( ${base}/users/${id} )
if (resp.isErr())
return err('Network')

const json = await jsonResult(resp.value)
if (json.isErr())
return err('Decode')



const resp = await fetchResult( ${base}/users/${id} )
if (resp.isErr())
return err('Network')

const json = await jsonResult(resp.value)
if (json.isErr())
return err('Decode')



import { Result, err, ok } from 'neverthrow'
type UserError = 'NoBase' | 'Network' | 'NotOk' | 'Decode'

async function fetchUser(id: string): Promise<Result<User, UserError>> {
const base = process.env.API_URL
if (!base)
return err('NoBase')

const resp = await fetchResult( ${base}/users/${id} )
if (resp.isErr())
return err('Network')

if (!resp.value.ok)
return err('NotOk')

const json = await jsonResult(resp.value)
if (json.isErr())

return err('Decode')

return ok(json.value as User)



import { ResultAsync, err, ok, safeTry } from 'neverthrow’
type UserError = 'NoBase' | 'Network' | 'NotOk' | 'Decode'
function fetchUser(id: string): ResultAsync<User, UserError> {
return safeTry(async functionx () {
const base = process.env.API_URL
if (!base)
return err('NoBase')

const resp = yieldx fetchResult( ${base}/users/${id} )

if (!resp.ok)
return err('NotOk")

const json = yield* jsonResult(resp)

return ok(json as User)

D)



{ ResultAsync, err, ok, safeTry }
"NoBase' "Network'

(id )
return safeTry(async functionx () {
Process.env.
(!'base)
('NoBase')

const resp = yieldx fetchResult( ${base}/users/${id} )

(!'resp.ok)
("NotOk")

const json = yield* jsonResult(resp)

(json )
)

"'neverthrow'

"NotOk' 'Decode’

13
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[eHepaTopbI

function* nyield function* greet() {
CuHtakeuc ES2015 (ES6) const name = yield 'Kak Te6a 30BYyT?'
return ‘Mpuset, ${name}!"
}

const gen = greet() // noka HUYEro He BbIMOMHUIOCH



[eHepaTopbI

function* nyield
CuHtakenc ES2015 (ES6)

MNaysa
QyHKLUWSA BbIMONHSeTCs go yield um
XpéT cnepytowero next()

function* greet() {
const name = yield 'Kak Teba 30ByT?'
return ‘Mpuset, ${name}!’

}

const gen = greet() // noka HUYEro He BbIMOMHUIOCH

gen.next()
// { value: 'Kak Teba 30ByT?',6 done: false }



[eHepaTopbI

function* nyield
CuHtakenc ES2015 (ES6)

Maysa

Inversion of Control

PyHKLMS CNpaLLMBaET, 8 OTBEYAET TOT,
KTO €€ 3anyckaeT

function* greet() {
const name = yield 'Kak Teba 30ByT?'
return ‘Mpuset, ${name}!’

}

const gen = greet() // noka HUYEro He BbIMOMHUIOCH

gen.next()
// { value: 'Kak Teba 30ByT?',6 done: false }

gen.next('Bnag')
// { value: 'lpuseTt, Bnapg!', done: true }



[eHepaTopbI

function* nyield
CuHtakenc ES2015 (ES6)

Maysa

Inversion of Control

Ho 6e3 Tunos

Yto Nnpupé€T B OTBET Ha Yyield ,
TypeScript He 3HaeT

function* greet() {
const name = yield 'Kak Teba 30ByT?'
// L— any
return ‘Mpuset, ${name}!"

i

const gen = greet() // noka HWYEro He BbIMOMHWIOCH

gen.next()
// { value: 'Kak Teba 3o0ByT?', done: false }

gen.next('Bnag')
// { value: 'lpuset, Bnapg!', done: true }



Inversion of Control — ¢ Tnnamu

function* greet() {
const name = yield 'name'
const age = yield 'age'
return “${name}, ${agel}"
I



Inversion of Control — ¢ Tnnamu

functionx greet() {
const name = yield* ask<string>('name')
const age = yield* ask<number>('age')
return “${name}, ${age}"

I



Inversion of Control — ¢ Tnnamu

function* greet() {
const name = yield* ask<string>('name')
const age = yieldx ask<number>('age')
return “${name}, ${agel}"

I

class Ask<T> {
constructor(readonly key: string) {}
*[Symbol.iterator](): Generator<Ask<T>, T> {
return yield this
I
I

const ask = <T>(key: string) = new Ask<T>(key)



Inversion of Control — ¢ Tnnamu

function* greet() {
const name = yield* ask<string>('name')
// L string
const age = yieldx ask<number>('age')
// L— number
return “${name}, ${age}’

}

// Generator<Ask<string> | Ask<number>, string>

class Ask<T> {
constructor(readonly key: string) {}
*[Symbol.iterator](): Generator<Ask<T>, T> {
return yield this

}

const ask = <T>(key: string) = new Ask<T>(key)



Inversion of Control — ¢ Tnnamu

function* greet() {
const name = yield* ask<string>('name')
// L string
const age = yieldx ask<number>('age')
// L— number
return “${name}, ${age}’

}

// Generator<Ask<string> | Ask<number>, string>

class Ask<T> {
constructor(readonly key: string) {}
*[Symbol.iterator](): Generator<Ask<T>, T> {
return yield this

}

const ask = <T>(key: string) = new Ask<T>(key)

function run<T>(
Generator<Ask<any>, T>,
answers: Record<string, any>,

= gen.next()

while (!step.done)

gen.next(answers[step.value.key])

return step.value

run(greet(), { name: 'Bnag', age: 23 })
28"



import { ResultAsync, err, ok, safeTry } from 'neverthrow’
type UserError = 'NoBase' | 'Network' | 'NotOk' | 'Decode’
function fetchUser(id: string): ResultAsync<User, UserError> {
return safeTry(async function* () {
const base = process.env.API_URL
if (!base)
return err('NoBase')

const resp = yieldx fetchResult( ${base}/users/${id} )

if (!lresp.ok)
return err('NotOk"')

const json = yield* jsonResult(resp)

return ok(json as User)

)

16



import { ResultAsync, err, ok, safeTry } from 'neverthrow'
type UserError = 'NoBase' | 'Network' | 'NotOk' | 'Decode'
function fetchUser(id: string): ResultAsync<User, UserError> {
return safeTry(async functionx () {
const base = process.env.API_URL
if (!base)
return err('NoBase')

const resp = yieldx fetchResult( ${base}/users/${id} )

if (!resp.ok)
return err('NotOk")

const json = yieldx jsonResult(resp)

return ok(json as User)

1)
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Dependency Injection

const base = process.env.API_URL
const resp = await fetch( ${base}/users/${id} )



Dependency Injection

AprymeHTbl type Context = { http: HttpClient, config: Config }

+ npocTo, type-safe, 6e3 marnm

async function fetchUser(ctx: Context, id: string) {
const base = ctx.config.apilrl
const resp = await ctx.http.get( ${base}/users/${id} )
return await resp.json()




Dependency Injection

AprymeHTbl type Context = { http: HttpClient, config: Config }
+ npocTo, type-safe, 6e3 marnm
- arg-drilling async function fetchUser(ctx: Context, id: string) {

const base = ctx.config.apilrl
const resp = await ctx.http.get( ${base}/users/${id} )
return await resp.json()

async function getProfile(ctx: Context, id: string) {
const user = await fetchUser(ctx, id)

//

async function handleRequest(ctx: Context, req: Request) {
const profile = await getProfile(ctx, req.params.id)

//




Prop drilling

Y

react.dev: Passing Data Deeply with Context


https://react.dev/learn/passing-data-deeply-with-context

Dependency Injection

AprymeHTbl type Context = { http: HttpClient, config: Config }
+ npocTo, type-safe, 6e3 marnm
- arg-drilling async function fetchUser(ctx: Context, id: string) {

const base = ctx.config.apiUrl
const resp = await ctx.http.get( ${base}/users/${id} )
return await resp.json()

async function getProfile(ctx: Context, id: string) {
const user = await fetchUser(ctx, id)

//

async function handleRequest(ctx: Context, req: Request) {
const profile = await getProfile(ctx, req.params.id)

/]



Dependency Injection
ApryMmeHTbl import { config } from './config'
import { http } from './http'

async function fetchUser(id: string) {
const base = config.apilrl

Mmo6anbHble nepeMeHHble const resp = await http.get( ${base}/users/${id}" )
+ HWYEro He Hafo NnepenaeaTb return await resp.json()
- HesiBHble 3aBUCUMOCTM, ... IF

// fetchUser.test.ts
vi.mock('./http', ) = ({
http: { get: vi.fn() },

)



Dependency Injection

AprymMeHTbl

Mo6anbHble NnepeMeHHble

Service locator
+ Jerko nogMeHuTb
- OWMBKM — TONbKO B paHTanMe

async function
const config
const http =

const base =
const resp =
return await

fetchUser(container: Di, id: string) {
= container.get<Config>('config"')
container.get<HttpClient>('http')

config.apilrl
await http.get( ${base}/users/${id} )
resp.json()

// Error: No provider for 'http'



Dependency Injection

ApryMmeHTbl @Injectable()
class UserService {
constructor(
@Inject(CONFIG) private config: Config,
private http: HttpClient,
Mo6anbHble NnepeMeHHble ) {}

async fetchUser(id: string) {
const base = this.config.apilrl
const resp = await this.http.get( ${base}/users/${id} )
Service locator return await resp.json()

// Nest can't resolve dependencies of the UserService (CONFIG, ?)
HekopaTopbl

+ BCE CBS3blBAET KOHTENHEP
- Marus, oWnBKn B paHTanme
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Interruptions

async function fetchUser(id: string): Promise<User> {
const resp = await fetch( /users/${id} )
return await resp.json()

}



Interruptions

Promise Henb3s oTMEHUTDb async function fetchUser(id: string): Promise<User> {
npovrpaewuve B Promise.race camu const resp = await fetch(' /users/${id} ")
He OCTaHOBATCA return await resp.json()

}

const user = await Promise.race([fetchUser('admin'), timeout(2000)])



Interruptions

Promise Henb3s oTMEHUTDb async function fetchUser(id: string, signal?: AbortSignal) {
const resp = await fetch( /users/${id} , { signal })
return await resp.json()

}

AbortSignal — BpyuHyto const user = await fetchUser('admin', AbortSignal.timeout(2000))
arg-drilling; nerko 3abbiTb




Interruptions

Promise Henb3s oTMEHUTDb async function fetchUser(id: string, signal?: AbortSignal) {
const resp = await fetch( /users/${id} , { signal })
return await resp.json()

AbortSignal — BpyyHyio async function getProfile(id: string, signal?: AbortSignal) {
arg-drilling; nerko 3a6biTb const user = await fetchUser(id, signal)

const posts = await fetchPosts(id) // < 3abbinu signal
return { user, posts }

}




Interruptions

Promise Henb3s oTMEHUTDb async function fetchUser(id: string, signal?: AbortSignal) {
const resp = await fetch( /users/${id} , { signal })
return await resp.json()

}
AbortSignal — Bpy4Hyto const controller = new AbortController()

const [user, posts] = await Promise.all([
fetchUser('admin', controller.signal),

OTmeHa cocepen — BpyUHYto fetchPosts('admin', controller.signal),
yran oguH — ocTasibHble paboTaroT 1) .catch((error) = {
Janblue controller.abort() // 0CTaHOBUTb OCTaNbHbIX

throw error

1)
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Composition: «yHMBepcanbHbin» retry

const user = await retry(() = fetchUser('admin'), 3)

async function retry<T>(
fn: () = Promise<T>,
times: number,
): Promise<T> {
for (let attempt = 1; ; attempt+) {

try {
return await fn()
I
catch (error) {
if (attempt == times)

throw error



Composition: «yHMBepcanbHbin» retry

Error Handling
Aecnn fn He BpocaeT UCKIoYEHMe, a
BO3BpallaeT Result ?

catch (error) {
if (attempt == times)
throw error



Composition: «yHMBepcanbHbin» retry

Interruptions
Kak oTMEHUTb MOMbITKY, KOTOPas y>e
3anycTmnach?
~ ~ return await fn()




Composition: «yHMBepcanbHbin» retry

Error Handling

async function retry<T>(
fn: () = Promise<T>,
times: number,
Interruptions ): Promise<T> {

Dependency Injection
Xouy normposatb NonbITkn. OTKyAa B3aTb
norrep?




Composition: «yHMBepcarnbHbIn» retry

Error Handling

Interruptions

Dependency Injection

Composition
O6Lwero oTBeTa HET — MO3TOMY retry y
KaXk[oro cBom

import
import
import
import
import
import
import
import
import

pRetry from 'p-retry'

asyncRetry from 'async-retry'
promiseRetry from 'promise-retry'
axiosRetry from 'axios-retry'
fetchRetry from 'fetch-retry'

{

{
{
{

backOff } from 'exponential-backoff'
retry } from 'ts-retry-promise'’
retry } from 'cockatiel'

retry } from 'rxjs'

ky(Curl, { retry: 3 })
got(url, { retry: { limit: 3 } })
useQuery({ queryKey, queryFn, retry: 3 })
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async function fetchUser(id: string): Promise<User> {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = await fetch( ${base}/users/${id} )
if (!resp.ok)
throw 'NotOk'

const json = await resp.json()
return json as User



inport { setTineout as sleep } fron “node: tiners/pronises'
inport { SpanStatusCode, trace } from '@opentelenctry/api'
inport { Result, err, ok } fron ‘neverthron’

type User€rron = ‘NoBase' | 'Wetwork' | ‘Tineout' | ‘Notok' | ‘Decode’
const tracer = trace.getTracer('users-client')

export async function fetchUsen(
deps: { config: { apiUrl>: string b, logger: Logger },
id: string,
{ signal, tineouthts = 5.000, retries = 3 }: {
signal?: AbortSignal
tineouths2: numben
retries?: numer

i+,
): PromisecResutt<User, UserEnrors> {
return tracer. startActivespan(
*fetchliser!,
{ attributes: { 'vser.ia': 10 } },
async (span): Promdse<Resulteliser, UserEnrarss = {

const base = deps.config.apilnl

span.setStatus({ code: SpanStatusCode.ERROR, message: 'APLURL is not set’ })
retumn ern(*NoBase')

for (let atteapt = 1; ; attesptes) {
span. setAttribute('http. request.resend_count', atteapt - 1)
const tineout = AbortSignal. tinoout (tiaeouths)
Gonst attenptSignal = signal 7 AvortSignal.any([sinal, tineout]) : timeout

et enror: UserErron
oy £
const resp = await fotch(*${base}/usans/${encodelRIComponent (1)}, {
signal: attemptsignal,

span.setAttribute('ittp. response. status_code!, resp.status)

i (resp.ok) {
const Json = await resp.Json().cateh(() = undefined)
const parsed = UserSchesa. safeparse (Json)
if (iparsed.success) {
span. recordexception (parsed.error)
span.setStatus({ code: SpanStatusCode.ERROR, mess:
return ern(*becode’)

‘Tnvalig user' 1)

retunn ok(parsed. data)
¥

1 (vesp.status < 500 &5 resp.status == 429) {
span.setStatus({ code: SpanstatusCode.ERROR, message: "HTTP ${resp.statust’ })
Petunn ern(*NotOk?) // dxx ~ NOSTOPATE GecouCREHHD

ervon = "Notdk

cateh () {
it (signal?.aborted) {
span.setStatus({ code: SpanStatusCode.ERROR, message: 'Aborted })
throw signal.reason // oTHEKWI CHaRYM — 3TO He Haua oWAGKE

span.recondexception(e as Error)
erron = tissout.aborted ? 'Timeout' : ‘Network’
3

if (attempt > retries) {
span.sotStatus({ code: SpanStatusCode.ERROR, message.
retumn ern(error)

“$ferror} after ${attoapt} attempts’ })

const delay = 2 +x attempt = 100 + Math.randon() * 100
addEvent (‘retry’, { attempt, delay, error 1)
deps.ogger.warn(* fetchUser (${1a1): attenpt ${attempt} failed (${errory), retry in ${delaykas’)
await steep(delay, undefined, { signal 1)
b

1

finally {
span.end()

3
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Effect<A

Success
pesynbtaT



Co3pnaem adpdekThl

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS")



Co3pnaem adpdekThl

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS")
// L— Effect<string>



Co3pnaem adpdekThl

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS"')
// L Effect<string>

const maybe = Effect.sync(() = Math.random() > 0.5)
// L— Effect<boolean>



Co3pnaem adpdekThl

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS")
// L Effect<string>

const maybe = Effect.sync(() = Math.random() > 0.5)
// L— Effect<boolean>

const response = Effect.promise(() = fetch('https://example.com'))
// L Effect<Response>



3anyckaeM apPekTbl

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS")
const maybe = Effect.sync(() = Math.random() > 0.5)
const response = Effect.promise(() = fetch('https://example.com'))



3anyckaeM apPekTbl

import { Effect } from 'effect'
const event = Effect.succeed('HolyJS"')
const maybe = Effect.sync(() = Math.random() > 0.5)

const response = Effect.promise(() = fetch('https://example.com'))

Effect.runSync(event) // 'HolyJS'



3anyckaeM apPekTbl

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS")
const maybe = Effect.sync(() = Math.random() > 0.5)
const response = Effect.promise(() = fetch('https://example.com'))

Effect.runSync(event) // 'HolyJS'
Effect.runSync(maybe) // true



3anyckaeM apPekTbl

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS")
const maybe = Effect.sync(() = Math.random() > 0.5)
const response = Effect.promise(() = fetch('https://example.com'))

Effect.runSync(event) // 'HolyJS'
Effect.runSync(maybe) // true
Effect.runPromise(response) // Promise<Response>



Promise vs. Effect

const promise = fetch('https://example.com')
// L— sanpoc yxe yneTen

const effect = Effect.promise(() = fetch('https://example.com'))
// L— 370 npocTo 3HaueHue



Promise vs. Effect

Promise Effect

Y10 3707 pe3ynbtaT BblYNCITIEHNSA onncaHue BblYNCIIEHUNA



Promise vs. Effect

Promise Effect

Y10 3707 pe3ynbtaT BblYNCITIEHNSA onncaHue BblYNCIIEHUNA

Korpa 3anyckaetcs? B MOMEHT CO34,aHUS Korga 3anyCcTuUT paHTanm



Promise vs. Effect

Y10 3T10?
Korpa 3anyckaetca?

Kak moBTOpUTbL Npu OLWMbKe?

Promise

pe3ynbtaT BblYNCITIEHNSA

B MOMEHT CO30aHUA

HUKaK

Effect

onmcaHme BblMNCIIEHNA

Korga 3anyCTuT paHTanm

Effect.retry



Promise vs. Effect

Y10 3707
Korpa 3anyckaetca?
Kak moBTOpUTbL Npu OLWMbKe?

Kak npepsaTb No TanmayTty?

Promise

pe3ynbtaT BblYNCITIEHNSA

B MOMEHT CO30aHUA

HUKaK

HUKaK

Effect

onmcaHme BblMNCIIEHNA

Korga 3anyCTuT paHTanm

Effect.retry

Effect.timeout



Effect.gen

const event = Effect.succeed('HolyJS"')
const maybe = Effect.sync(() = Math.random() > 0.5)

const program = () = {
const name = event() // ?2?°?

for (let year = 2016; year < 2026; year+) {
const accepted = maybe() // ??2?
if (accepted)
return ‘BeicTynaw Ha ${name} ${year}!’

return 'lMonpobyw B cnegykuwem ropy'



Effect.gen

const event = Effect.succeed('HolyJS"')
const maybe = Effect.sync(() = Math.random() > 0.5)

const program = Effect.gen(function* () {
const name = yield* event

for (let year = 2016; year < 2026; year+) {
const accepted = yieldx maybe
if (accepted)
return ‘BeicTynaw Ha ${name} ${year}!’

return 'lMonpobyw B cnegykuwem ropy'

i)



Effect.gen

const event = Effect.succeed('HolyJS"')
const maybe = Effect.sync(() = Math.random() > 0.5)

// — Effect<string>

const program = Effect.gen(function* () {
const name = yieldx event
// L— string L— Effect<string>

for (let year = 2016; year < 2026; year++) {
const accepted = yieldx maybe
// L— boolean L Effect<boolean>
if (accepted)
return “BeicTynaw Ha ${name} ${year}!’

return 'lonpobyw B crepytwuwem rogy'

)



Effect.gen

const event = Effect.succeed('HolyJS"')
const maybe = Effect.sync(() = Math.random() > 0.5)

// — Effect<string>

const program = Effect.gen(function* () {
const name = yieldx event
// L— string L Effect<string>

for (let year = 2016; year < 2026; year+) {
const accepted = yield* maybe
// L— boolean L— Effect<boolean>
if (accepted)
return ‘BuicTynaw Ha ${name} ${year}!’

return 'lonpobyt B crepywuem rogy'

B

Effect.runSync(program) // 'BbicTynaw Ha HolyJS 2026!'



async function fetchUser(id: string): Promise<User> {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = await fetch( ${base}/users/${id} )
if (!resp.ok)
throw 'NotOk'

const json = await resp.json()
return json as User



import { Effect } from 'effect'

async function fetchUser(id: string): Promise<User> {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = await fetch( ${base}/users/${id} )
if (!resp.ok)
throw 'NotOk'

const json = await resp.json()
return json as User



import { Effect } from 'effect'

async function fetchUserEffect(id: string): Promise<User> {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = await fetch( ${basel}/users/${id} )
if (!resp.ok)
throw 'NotOk'

const json = await resp.json()
return json as User



import { Effect } from 'effect'

const fetchUserEffect = (id: string) = Effect.gen(functionx () {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = yieldx fetch( ${base}/users/${id} ) // ???
if (!resp.ok)
throw 'NotOk'

const json = yieldx resp.json() // 2??
return json as User

3]



import { Effect } from 'effect'

const fetchUserEffect = (id: string) = Effect.gen(function* () {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = yield* Effect.promise(() = fetch( ${base}/users/${id} ))
if (!resp.ok)
throw 'NotOk'

const json = yield* Effect.promise(() = resp.json())
return json as User

)



import { Effect } from 'effect'

const fetchEffect = (url: string) = Effect.promise(() = fetch(url))
const jsonEffect = (resp: Response) = Effect.promise(() = resp.json())

const fetchUserEffect = (id: string) = Effect.gen(function* () {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = yieldx fetchEffect( ${base}/users/${id} )
if (!resp.ok)
throw 'NotOk'

const json = yield* jsonEffect(resp)
return json as User

B



import { Effect } from 'effect'

const fetchEffect = (url: string) = Effect.promise(() = fetch(url))
const jsonEffect = (resp: Response) = Effect.promise(() = resp.json())

// — (id: string) = Effect<User>
// \4
const fetchUserEffect = (id: string) = Effect.gen(functionx () {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = yieldx fetchEffect( ${base}/users/${id}")
if (!resp.ok)
throw 'NotOk'

const json = yieldx jsonEffect(resp)
return json as User

B
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Effect

=

Error

€M MOXET YynacCTb



// Plain TS
function fetchUser(id: string): Promise<User>

// neverthrow
function fetchUserResult(id: string): ResultAsync<User, UserError>

// Effect
function fetchUserEffect(id: string): Effect<User, UserError>

85



function fetchUser(id: string): Promise<User>

function fetchUserResult(id: string): ResultAsync<User, UserError>

function fetchUserEffect(id: string): Effect<User, UserError>

35/63



function fetchUser(id: string): Promise<User>

function fetchUserResult(id: string): ResultAsync<User, UserError>

function fetchUserEffect(id: string): Effect<User, UserError>

35



function fetchUser(id: string): Promise<User>

function fetchUserResult(id: string): ResultAsync<User, UserError>

function fetchUserEffect(id: string): Effect<User, UserError>

35



Co3paémM omnbKn

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS')
// L Effect<string>

const response = Effect.promise(() = fetch('https://example.com'))
// L Effect<Response>



Co3paémM omnbKn

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS')
// L Effect<string, never>

const response = Effect.promise(() = fetch('https://example.com'))
// L— Effect<Response, never>



Co3paémM omnbKn

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS")
// L— Effect<string, never>

const boom = Effect.fail('BOOM')
// L— Effect<never, 'BOOM'>

const response = Effect.promise(() = fetch('https://example.com'))
// L Effect<Response, never>



Co3paémM omnbKn

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS"')
// L Effect<string, never>

const boom = Effect.fail('BOOM')
// L Effect<never, 'BOOM'>

const response = Effect.tryPromise({
try: () = fetch('https://example.com'),
catch: () = 'Network',

)

// L Effect<Response, 'Network'>



[lonyyaem owmnbKu

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS")
const boom = Effect.fail('BOOM')
const response = Effect.tryPromise({
try: () = fetch('https://example.com'),
catch: () = 'Network',

)

Effect.runSync(boom) // Uncaught: 'BOQOM'



[lonyyaem owmnbku

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS")
const boom = Effect.fail('BOOM')
const response = Effect.tryPromise({
try: () = fetch('https://example.com'),
catch: () = 'Network',

1)

Effect.runSync(boom) // Uncaught: 'BOOM'
Effect.runPromise(response) // Rejected: 'Network'



O6pabaTtbiBaeM OLLNOKU

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS")
const boom = Effect.fail('BOOM')
const response = Effect.tryPromise({
try: () = fetch('https://example.com'),
catch: () = 'Network',

1)

const safe = Effect.catch(boom, e = Effect.succeed( Moiimann ${e} ))
// L Effect<string, never>



O6pabaTtbiBaeM OLLNOKU

import { Effect } from 'effect'

const event = Effect.succeed('HolyJS")
const boom = Effect.fail('BOOM')
const response = Effect.tryPromise({
try: () = fetch('https://example.com'),
catch: () = 'Network',

)

const safe = Effect.catch(boom, e = Effect.succeed( Moimann ${e} ))
// L Effect<string, never>

Effect.runPromise(safe) // 'Monmanu BOOM'



import { Effect } from 'effect'

const fetchEffect = (url: string) = Effect.promise(() = fetch(url))
const jsonEffect = (resp: Response) = Effect.promise(() = resp.json())

// — (id: string) = Effect<User>
// \4
const fetchUserEffect = (id: string) = Effect.gen(functionx () {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = yieldx fetchEffect( ${base}/users/${id}")
if (!resp.ok)
throw 'NotOk'

const json = yieldx jsonEffect(resp)
return json as User

B



import { Effect } from 'effect'

const fetchEffect = (url: string) = Effect.promise(() = fetch(url))
const jsonEffect = (resp: Response) = Effect.promise(() = resp.json())

// — (id: string) = Effect<User, never>
// \4
const fetchUserEffect = (id: string) = Effect.gen(functionx () {
const base = process.env.API_URL
if (!base)
throw 'NoBase'

const resp = yieldx fetchEffect( ${base}/users/${id}")
if (!resp.ok)
throw 'NotOk'

const json = yieldx jsonEffect(resp)
return json as User

B



import { Effect } from 'effect'

const fetchEffect = (url: string) = Effect.promise(() = fetch(url))
const jsonEffect = (resp: Response) = Effect.promise(() = resp.json())

// — (id: string) = Effect<User, 'NoBase'>
// \4
const fetchUserEffect = (id: string) = Effect.gen(functionx () {
const base = process.env.API_URL
if (!base)
return yield* Effect.fail('NoBase')

const resp = yieldx fetchEffect( ${base}/users/${id}")
if (!resp.ok)
throw 'NotOk'

const json = yieldx jsonEffect(resp)
return json as User

B



import { Effect } from 'effect'

const fetchEffect = (url: string) = Effect.promise(() = fetch(url))
const jsonEffect = (resp: Response) = Effect.promise(() = resp.json())

// — (id: string) = Effect<User, 'NoBase' | 'NotOk'>
// \4
const fetchUserEffect = (id: string) = Effect.gen(functionx () {
const base = process.env.API_URL
if (!base)
return yield* Effect.fail('NoBase')

const resp = yieldx fetchEffect( ${base}/users/${id}")
if (!resp.ok)
return yield* Effect.fail('NotOk')

const json = yieldx jsonEffect(resp)
return json as User

B



import { Effect } from 'effect'

const fetchEffect = (url: string) = Effect.tryPromise({
try: () = fetch(url),
catch: () = 'Network',

B

const jsonEffect = (resp: Response) = Effect.tryPromise({
try: () = resp.json(),
catch: () = 'Decode',

B
// — (id: string) = Effect<User, 'NoBase' | 'NotOk' | 'Network' | 'Decode'>
// v

const fetchUserEffect = (id: string) = Effect.gen(function* () {
const base = process.env.API_URL
if (!base)
return yieldx Effect.fail('NoBase')

const resp = yieldx fetchEffect( ${base}/users/${id} )
if (!resp.ok)
return yield* Effect.fail('NotOk')

const json = yield* jsonEffect(resp)
return json as User

B



{ Effect }

const fetchEffect = (url: string) = Effect.tryPromise({
0O (url),

catch: () = 'Network',

13

const jsonEffect = (resp: Response) = Effect.tryPromise({

QO resp. Q,

catch: () = 'Decode’,

13
// — (id: string) = Effect<User, 'NoBase' | 'NotOk' | 'Network' | 'Decode'>
/! v

( ) Effect. ( ORE!
process.env.
(!'base)
Effect. ¢ )

const resp = yield* fetchEffect( ${base}/users/${id} )
(!'resp.ok)
Effect. ( )

const json = yield* jsonEffect(resp)
json

13



import { err, ok, safeTry } from 'neverthrow'

const fetchResult = (url: string) = /* .. %/
const jsonResult = (resp: Response) = /* .. %/

// — (id: string) = ResultAsync<User, UserError>
/] v
const fetchUserResult = (id: string) = safeTry(
async functionx () {
const base = process.env.API_URL
if (!base)
return err('NoBase')

const resp = yieldx fetchResult( ${base}/users/${id} )
if (!resp.ok)
return err('NotOk')

const json = yield* jsonResult(resp)

return ok(json as User)

import { Effect } from 'effect'

const fetchEffect = (url: string) = /* .. %/
const jsonEffect = (resp: Response) = /* .. %/

//
//

— (id: string) = Effect<User, UserError>
v

const fetchUserEffect = (id: string) = Effect.gen(

function* () {

const base = process.env.API_URL
if (!base)
return yield* Effect.fail('NoBase')

const resp = yieldx fetchEffect( ${base}/users/${id} )
if (!resp.ok)
return yield* Effect.fail('NotOk')

const json = yield* jsonEffect(resp)

return json as User



import { err, ok, safeTry } from 'neverthrow'

// — (id: string) = ResultAsync<User, UserError>
/] v
const fetchUserResult = (id: string) = safeTry(
async functionx () {
process.env.
(!'base)
return err('NoBase')

( base id
(!'resp.ok)
return err('Not0Ok"')

(resp)

return ok(json as User)

import { Effect } from 'effect'

// — (id: string) = Effect<User, UserError>
// v
const fetchUserEffect = (id: string) = Effect.gen(
function*x () {
process.env.
(!'base)
return yield* Effect.fail('NoBase')

( base
(!'resp.ok)
return yield* Effect.fail('NotOk')

(resp)

return json as User

id

38
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Requirements
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const fetchEffect = (url: string) = Effect.tryPromise({
try: () = fetch(url),
catch: () = 'Network',

B
// — (id: string) = Effect<User, UserError>
// v

const fetchUserEffect = (id: string) = Effect.gen(function* () {
const base = process.env.API_URL
if (!base)
return yield* Effect.fail('NoBase')

const resp = yield* fetchEffect( ${base}/users/${id} )
if (!resp.ok)
return yield* Effect.fail('NotOk')

const json = yield* jsonEffect(resp)

return json as User

B



const fetchEffect = (url: string) = Effect.tryPromise({
try: () = fetch(url),
catch: () = 'Network',

B
// — (id: string) = Effect<User, UserError, never>
// \4

const fetchUserEffect = (id: string) = Effect.gen(function* () {
const base = process.env.API_URL
if (!base)
return yield* Effect.fail('NoBase')

const resp = yield* fetchEffect( ${base}/users/${id} )
if (!resp.ok)
return yield* Effect.fail('NotOk')

const json = yield* jsonEffect(resp)

return json as User

B



const fetchEffect = (url: string) = Effect.tryPromise({
try: () = fetch(url),
catch: () = 'Network',

13

const fetchUserEffect = (id: string) = Effect.gen(function* () {
const base = process.env.API_URL
if (!base)
return yield* Effect.fail('NoBase')

const resp = yieldx fetchEffect( ${base}/users/${id} )
if (!lresp.ok)
return yield* Effect.fail('NotOk')

const json = yield* jsonEffect(resp)

return json as User

13
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Cepsucol

interface Network {
fetch: (url: string) = Effect<Response, 'Network's>



Cepsucol

import { Context } from 'effect'
interface Network {
fetch: (url: string) = Effect<Response, 'Network's>

}

const Network = Context.Service<Network>('app/Network"')



Cepsucol

import { Context } from 'effect'
interface Network {

fetch: (url: string) = Effect<Response, 'Network'>
}

const Network = Context.Service<Network>('app/Network')

interface Env {
get: (name: string) = Effect<string | undefined>

}

const Env = Context.Service<Env>('app/Env')



Cepsucol

import { Context } from 'effect'

interface Network {
fetch: (url: string) = Effect<Response, 'Network's

I
// — Service<Network>
// \

const Network = Context.Service<Network>('app/Network')

interface Env {
get: (name: string) = Effect<string | undefined>

I
// — Service<Env>
// v

const Env = Context.Service<Env>('app/Env')



import { Effect } from 'effect'

// — (id: string) = Effect<User, UserError, never>
// \
const fetchUserEffect = (id: string) = Effect.gen(functionx () {
const base = process.env.API_URL
if (!base)
return yieldx Effect.fail('NoBase')

const resp = yield* fetchEffect( ${base}/users/${id} )
if (!resp.ok)
return yield* Effect.fail('NotOk')

const json = yield* jsonEffect(resp)

return json as User

B



import { Effect } from 'effect'
import { Env } from './services'

// — (id: string) = Effect<User, UserError, Env>

// v

const fetchUserEffect = (id: string) = Effect.gen(functionx () {
const env = yieldx Env

const base = process.env.API_URL
if (!base)
return yield* Effect.fail('NoBase')

const resp = yield* fetchEffect( ${base}/users/${id} )
if (!resp.ok)
return yield* Effect.fail('NotOk')

const json = yield* jsonEffect(resp)

return json as User

B



import { Effect } from 'effect'
import { Env } from './services'

// — (id: string) = Effect<User, UserError, Env>

// v

const fetchUserEffect = (id: string) = Effect.gen(functionx () {
const env = yield* Env

const base = yield* env.get('API_URL')
if (!base)
return yield* Effect.fail('NoBase')

const resp = yield* fetchEffect( ${base}/users/${id} )
if (!resp.ok)
return yield* Effect.fail('NotOk')

const json = yield* jsonEffect(resp)

return json as User

B



import { Effect } from 'effect'
import { Env, Network } from './services'

// — (id: string) = Effect<User, UserError, Env | Network>
// v
const fetchUserEffect = (id: string) = Effect.gen(functionx () {
const env = yield* Env
const network = yield* Network

const base = yield* env.get('API_URL')
if (!base)
return yield* Effect.fail('NoBase')

const resp = yieldx fetchEffect( ${base}/users/${id}")
if (!resp.ok)
return yield* Effect.fail('NotOk')

const json = yield* jsonEffect(resp)

return json as User

1)



import { Effect } from 'effect'
import { Env, Network } from './services'

// — (id: string) = Effect<User, UserError, Env | Network>
// \
const fetchUserEffect = (id: string) = Effect.gen(functionx () {
const env = yield* Env
const network = yield* Network

const base = yield* env.get('API_URL')
if (!base)
return yield* Effect.fail('NoBase')

const resp = yield* network.fetch( ${base}/users/${id} )
if (!resp.ok)
return yield* Effect.fail('NotOk')

const json = yield* jsonEffect(resp)

return json as User

1)



import { Effect } from 'effect'
import { Env, Network } from './services'

// — (id: string) = Effect<User, UserError, Env | Network>
// v

const fetchUserEffect = (id: string) = Effect.gen(function* () {
const env = yield* Env

const network = yieldx Network

const base = yield* env.get('API_URL"')
if (!base)
return yield* Effect.fail('NoBase')

const resp = yield* network.fetch( ${base}/users/${id} )
if (!resp.ok)
return yield* Effect.fail('NotOk')

const json = yield* jsonEffect(resp)

return json as User

)
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Using context in distant children

react.dev: Passing Data Deeply with Context


https://react.dev/learn/passing-data-deeply-with-context

import { Effect } from 'effect'
import { Env, Network } from './services'

// — (id: string) = Effect<User, UserError, Env | Network>
// \
const fetchUserEffect = (id: string) = Effect.gen(functionx () {
const env = yield* Env
const network = yield* Network

const base = yield* env.get('API_URL')
if (!base)
return yield* Effect.fail('NoBase')

const resp = yield* network.fetch( ${base}/users/${id} )
if (!resp.ok)
return yield* Effect.fail('NotOk')

const json = yield* jsonEffect(resp)

return json as User

1)



import { Effect } from 'effect'
import { Env, Network } from './services'

// — (id: string) = Effect<User, UserError, Env | Network>

// \4

const fetchUserEffect = (id: string) = Effect.gen(function* () {
//

B
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import { Effect } from 'effect'
import { Env, Network } from './services'

//
//

— (id: string) = Effect<User, UserError, Env | Network>
v

const fetchUserEffect = (id: string) = Effect.gen(functionx () {

B

/!

const userInfo = (id: string) = Effect.gen(functionx () {

1)

const user = yieldx fetchUserEffect(id)
return “${user.name}, ${user.age}’

45



import { Effect } from 'effect'
import { Env, Network } from './services'

// — (id: string) = Effect<User, UserError, Env | Network>

// v

const fetchUserEffect = (id: string) = Effect.gen(functionx () {
//

D)

// — (id: string) = Effect<string, UserError, Env | Network>

// v

const userInfo = (id: string) = Effect.gen(function* () {
const user = yieldx fetchUserEffect(id)
return "${user.name}, ${user.age}’

1)

45



import { Effect } from 'effect'
import { Env, Network } from './services'

// — (id: string) = Effect<User, UserError, Env | Network>

// v

const fetchUserEffect = (id: string) = Effect.gen(functionx () {
/]

D)

// — (id: string) = Effect<string, UserError, Env | Network>

/] \

const userInfo = (id: string) = Effect.gen(functionx () {
const user = yield* fetchUserEffect(id)
return “${user.name}, ${user.age}’

1D
Effect.runPromise(userInfo('42'))

// e

// X Type 'Env | Network' is not assignable to type 'never'
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Effect<User, UserError, Env | Network>
® Env
® Network

Effect.runPromise(..) HEe KoMnunupyeTcs



Effect<User,

UserError,

Network>

(o Env

< realEnv 1

| ® Network

,,J

Effect.runPromise(..)

HE KOMNUInpyeTcHd
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tffect<User, UserError, never:>

[o Env

< realEnv 1

[o Network

« realNetwork ]

Effect.runPromise(..)

¥ «komnunupyeTcs
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const realEnv: Env = {
get: name = Effect.succeed(process.env[namel),

}

const realNetwork: Network = {
fetch: url = Effect.tryPromise({
try: () = fetch(url),
catch: () = 'Network',
B,
I

const program = fetchUserEffect('42"')
// L Effect<User, UserError, Env | Network>

Effect.runPromise(program) // X Type 'Env | Network'

is not assignable to type 'never'
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const realEnv: Env = {
get: name = Effect.succeed(process.env[name]),

i

const realNetwork: Network = {
fetch: url = Effect.tryPromise({
try: () = fetch(url),
catch: () = 'Network',
Ir))
F

const program = fetchUserEffect('42')
// L— Effect<User, UserError, Env | Network>

const program2 = Effect.provideService(program, Env, realEnv)
// L Effect<User, UserError, Network>

Effect.runPromise(program2) // X Type 'Network' is not assignable to type

"never'
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const realEnv: Env = {
get: name = Effect.succeed(process.env[name]),

}.

const realNetwork: Network = {
fetch: url = Effect.tryPromise({
try: () = fetch(url),
catch: () = 'Network',
B,
}

const program = fetchUserEffect('42')
// L— Effect<User, UserError, Env | Network>

const program2 = Effect.provideService(program, Env, realEnv)
// L— Effect<User, UserError, Network>

const program3 = Effect.provideService(program2, Network, realNetwork)
// L Effect<User, UserError, never>

Effect.runPromise(program3) // @@



const testEnv: Env = {
get: () = Effect.succeed('http://test'),
}

const testNetwork: Network = {

fetch: () = Effect.succeed(Response.json({ name: 'Claude', age: 1 })),

i

const program = fetchUserEffect('42"')
// L— Effect<User, UserError, Env | Network>

const program2 = Effect.provideService(program, Env, testEnv)
// L Effect<User, UserError, Network>

const program3 = Effect.provideService(program2, Network, testNetwork)
// L Effect<User, UserError, never>

Effect.runPromise(program3) // @@
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Dependency Injection (Effect)
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Dependency Injection (Effect)

v/ 3aBMCUMMOCTW OTPaXXeHbI B TUMaxX

v/ 3aBUCUMOCTU HE HY>XHO MPOTaCKMBATb



Dependency Injection (Effect)

v/ 3aBMCUMMOCTW OTPaXXeHbI B TUMaxX
v/ 3aBMCUMMOCTW HE HY>KHO MPOTaCKMBaTb

v/ 3aBUCUMOCTU NErKoO NOAMEHUTb



Mo>kHO nu nyJwe?

e N N
(®) Error Handling @, Dependency Injection
Kakune nckoyeHns MoxXeT BbIBpOCUTb 3Ta GYHKLMA? Kak cHM3uTb coupling? Kak a1o TectnpoBath? Kakue
Yo, ecnu nameHuTca peanmsaumns? 3aBUCMMOCTU 4 3abbin NnepepaTh?

N /U J
@) Interruptions & Composition
Y1o HacuéT graceful shutdown? Kak oTMeHWTb 3anpoc, XopoLwo 6bl retry gobasuTb. [1ns 3TOM GYHKLNM TOXE.
€CJIM OH YK€ HUKOMY HE HY>KEH? N TenemeTpumto...

49



Mo>kHO nu nyJwe?

4 N [
(®) Error Handling @, Dependency Injection
Kakune nckoyeHns MoxXeT BbIBpOCUTb 3Ta GYHKLMA? Kak cH13uTb coupling? Kak a1o Tectnposats? Kakue
Yo, ecnu nameHuTca peanmsaumns? 3aBUCMMOCTU 4 3a6bin NepepaTh?
N RN
Ve I
@ Interruptions & Composition
Y1o HacuéT graceful shutdown? Kak oTMeHUTb 3anpoc,
€CIM OH YK€ HUKOMY HE HY>XEH?
- J




// — (id: string) = Effect<User, UserError, Env | Network>
// v
const fetchUserEffect = (id: string) = Effect.gen(function* () {
const env = yieldx Env
const network = yieldx Network
const realNetwork: Network = {
fetch: url = Effect.tryPromise({
try: () = fetch(url),
catch: () = 'Network',
const resp = yield* network.fetch( ${base}/users/${id}" ) B,
if (!resp.ok) +
return yieldx Effect.fail('NotOk')

const base = yield* env.get('API_URL')
if (!base)
return yieldx Effect.fail('NoBase')

const json = yield* jsonEffect(resp)
return json as User

B



/!
/!

Co

B

— (id: string) = Effect<User, UserError, Env | Network>
v
nst fetchUserEffect = (id: string) = Effect.gen(function* () {
const env = yield* Env
const network = yield* Network

const base = yield* env.get('API_URL")
if (!base)
return yieldx Effect.fail('NoBase')

const resp = yield* network.fetch( ${base}/users/${id} )
if (!resp.ok)
return yieldx Effect.fail('NotOk')

const json = yieldx jsonEffect(resp)
return json as User

const realNetwork: Network = {
fetch: url = Effect.tryPromise({
try: signal = fetch(url, { signal }),
//  L— panTaiim cam Bbi3oBeT abort()
catch: () = 'Network',
B,



[lpepbiBaeM No TanmMayTy

import { Effect } from 'effect'

const withTimeout = Effect.timeout(
fetchUserEffect('admin'),
'2 seconds',



[lpepbiBaeM npourpasLLmMX

import { Effect } from 'effect'

const withTimeout = Effect.timeout(
fetchUserEffect('admin'),
'2 seconds',

const fastest = Effect.race(
fetchUserEffect('bob'),
fetchUserEffect('alice'),
)



[lpepbiBaeM cocenen

import { Effect } from 'effect'

const withTimeout = Effect.timeout(
fetchUserEffect('admin'),
'2 seconds',

const fastest = Effect.race(
fetchUserEffect('bob'),
fetchUserEffect('alice'),
)

const users = Effect.all(
[
fetchUserEffect('bob'),
fetchUserEffect('alice'),
fetchUserEffect('vlad'),
Il

{ concurrency: 'unbounded' },
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KomMmnosnuyums

import { Effect } from 'effect'

const effect = fetchUserEffect('admin')



KomMmnosnuyums

import { Effect } from 'effect'

const effect = fetchUserEffect('admin')
const effect2 = Effect.map(effect, user = user.name)



KomMmnosnuyums

import { Effect } from 'effect'

const effect = fetchUserEffect('admin')
const effect2 = Effect.map(effect, user = user.name)
const effect3 = Effect.retry(effect2, { times: 3 })



KomMmnosnuyums

import { Effect } from 'effect'

const effect = fetchUserEffect('admin')

const effect2 = Effect.map(effect, user = user.name)
const effect3 = Effect.retry(effect2, { times: 3 })
const effect4 = Effect.withSpan(effect3, 'fetchUser')



KomMmnosnuyums

import { Effect } from 'effect'

const effect = Effect.withSpan(
Effect.retry(

Effect.map(
fetchUserEffect('admin'),
user = user.name,

J

{ times: 3 },

),
'fetchUser',



A MoxeT, Kak B jQuery?

jQuery Effect (Ha MmeTOpaX)
$('#user") const effect = fetchUserEffect('admin')
.addClass('admin') .map(user = user.name)
.text('MpuseT!") .retry({ times: 3 })

.fadeIn(200) .withSpan('fetchUser"')



A MoxeT, Kak B jQuery?

jQuery Effect (Ha MmeTOpaX)
$('#user") const effect = fetchUserEffect('admin')
.addClass('admin') .map(user = user.name)
.text('MpuseT!"') .retry({ times: 3 })
.fadeIn(200) .withSpan('fetchUser"')

He pacwmputb cHapyXu

CBoWi MeTof, — TOJMbKO MATYEM UY>KOro MPOoTOTUMA:
$.fn.myPlugin = ...




A MoxeT, Kak B jQuery?

jQuery

$('#user")
.addClass('admin')
.text('Mpuset!"')
.fadeIn(200)

Effect (Ha MmeTOpaX)

const effect = fetchUserEffect('admin')
.map(user = user.name)
.retry({ times: 3 })
.withSpan('fetchUser"')

He pacwumputb cHapyxu

Ceo MEeTO[ — TOJIbKO NaT4yeM Yy>KOoro npoToTmna:

$.fn.myPlugin = ...

HeT tree-shaking

MeTopnbl Henb3s UMNOPTUPOBATL NO OOHOMY — B 6aHAN edeT
BCA 6BubnmoTeka




KomMmnosnuyums

import { Effect } from 'effect'

const effect = fetchUserEffect('admin')

const effect2 = Effect.map(effect, user = user.name)
const effect3 = Effect.retry(effect2, { times: 3 })
const effect4 = Effect.withSpan(effect3, 'fetchUser')



KomMno3uuus

Data-first

import { Effect } from 'effect'

const effect = fetchUserEffect('admin')

const effect2 = Effect.map(effect, user = user.name)
const effect3 = Effect.retry(effect2, { times: 3 })
const effect4 Effect.withSpan(effect3, 'fetchUser')

Data-last

import { Effect } from 'effect'

const effect = fetchUserEffect('admin')

const effect2 = Effect.map(user = user.name) (effect)
const effect3 = Effect.retry({ times: 3 })(effect2)
const effect4 = Effect.withSpan('fetchUser') (effect3)



KomMno3uuus

Data-first

import { Effect } from 'effect'

const effect = fetchUserEffect('admin')
const effect2 = Effect.map(effect, user = user.name)

// AVAYAYAYAYAY

const effect3 = Effect.retry(effect2, { times: 3 })
// AAAAAAN

const effect4 = Effect.withSpan(effect3, 'fetchUser')
// AYAYAYAYAYAYAY

Data-last

import { Effect } from 'effect'

const effect = fetchUserEffect('admin')
const effect2 = Effect.map(user = user.name) (effect)

// AVAYAVAVAYAY
const effect3 = Effect.retry({ times: 3 })(effect2)
// AAAAAANA

const effect4 = Effect.withSpan('fetchUser') (effect3)

// ANANNANNN



import { Effect } from 'effect'

const effect = fetchUserEffect('admin')

const effect2 = Effect.map(user = user.name) (effect)
const effect3 = Effect.retry({ times: 3 })(effect2)
const effect4 = Effect.withSpan('fetchUser') (effect3)



import { Effect } from 'effect'

const
const
const

const
const
const
const

—
1

o QO
1

effect

effect2
effect3
effects

Effect.map(user = user.name)
= Effect.retry({ times: 3 })
Effect.withSpan('fetchUser')

fetchUserEffect('admin')

f(effect)
g(effect2)
h(effect3)



import { Effect } from 'effect'

—
1

const Effect.map(user = user.name)
const g = Effect.retry({ times: 3 })
const Effect.withSpan('fetchUser')

-
1

const effect = fetchUserEffect('admin')
const effect4 = h(g(f(effect)))

h(g(f(effect)))



import { Effect } from 'effect'

—
1

const Effect.map(user = user.name)
const g = Effect.retry({ times: 3 })
const Effect.withSpan('fetchUser')

-
1

const effect = fetchUserEffect('admin')
const effect4 = h(g(f(effect)))

YY)

h(g(f(effect)))



import { Effect } from 'effect'

—
1

const Effect.map(user = user.name)
const g = Effect.retry({ times: 3 })
const Effect.withSpan('fetchUser')

-
1

const effect = fetchUserEffect('admin')
const effect4 = h(g(f(effect)))

effect | f | g | h



|> Pipeline Operator

const effect = fetchUserEffect('admin')
> Effect.map(%, user = user.name)
> Effect.retry(%, { times: 3 })
> Effect.withSpan(%, 'fetchUser')

tc39/proposal-pipeline-operator


https://github.com/tc39/proposal-pipeline-operator

|> Pipeline Operator

const effect = fetchUserEffect('admin')
> Effect.map(%, user = user.name)
> Effect.retry(%, { times: 3 })
> Effect.withSpan(%, 'fetchUser')

2015 2017 2021 2026

proposal Stage 1 Stage 2 Stage 2

tc39/proposal-pipeline-operator


https://github.com/tc39/proposal-pipeline-operator

import { Effect } from 'effect'

—
1

const Effect.map(user = user.name)
const g = Effect.retry({ times: 3 })
const Effect.withSpan('fetchUser')

-
1

const effect = fetchUserEffect('admin')
const effect4 = h(g(f(effect)))

effect | f | g | h



import { Effect } from 'effect'

—
1

const Effect.map(user = user.name)
const g = Effect.retry({ times: 3 })
const Effect.withSpan('fetchUser')

-
1

const effect = fetchUserEffect('admin')
const effect4 = h(g(f(effect)))

effect.pipe(f, g, h)



KomMmnosnuyums

import { Effect } from 'effect'

const effect = Effect.withSpan(
Effect.retry(

Effect.map(
fetchUserEffect('admin'),
user = user.name,

J

{ times: 3 },

),
'fetchUser',



KomMmnosnuyums

import { Effect } from 'effect'

const effect = fetchUserEffect('admin').pipe(
Effect.map(user = user.name),
Effect.retry({ times: 3 }),
Effect.withSpan('fetchUser'),

)
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§ Effect STABLE RELEASE
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. Out now.
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Effect.forEach(questions).pipe(
Vlad.answer,
Effect.orDie,

24.10.2026 + HolyJS -+ @evermake



