x DGTL

Pasbupaemcsi ¢ end-to-end

type safety ana Hawmnx 63koB

Henunc AHuknH, https://xfenix.ru



https://www.google.com/url?q=https://xfenix.ru&sa=D&source=editors&ust=1728295850802681&usg=AOvVaw3r1-6NzACMd0JCEG521G0X

KTo a7 X

YTo A1 Takoe? https://xfenix.ru

— A Texnna/KOMbIOHUTI NnA

— fullstack, python, typescript, devops, Mnkpocepsucel, kubernetes

— BbicTynat Ha KoHgepeHUMAx

— OTBevalo 3a BHYTPEHHEE coo0LLEecTBO MMTOHUCTOB




O yem Oyaem roBopuThb

— 006 anuwkax, ocobeHHo REST

— O TOM Kak ux «rotoButb» fullstack

— O npobrneme «paccuHxpoHa» mogenen mexagy 6ekom nu poHTOM
— O cnocobax e€ pelleHnsa 1, KOHKPETHO, O...

— end-to-end type safety



OrnaBneHue

— [Npobrnema REST
— GraphQL

— APl first

— Code first

— Code first (2)

— BbiBOObI



X

VinpeanbHOro pelleHuns
NoKa HeT

p
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[Toyemy akTyanbHO He TOSbKO Ans dpPoHTa X

— [Nncanu nn Bbl KOrga-To KNNMEHTbl Mexay Mukpocepsucamm? (httpx,
aiohttp, requests, niquests)

— [NpencrtaBum cebe, 4YTo oHKM obuatoTed no REST

— W BOT Mbl CHOBa peLlaem Ty XXe npobnemy co cxemamu u
akTyanbHbIMW NOMSMM. ..



x DGTL

O6cy,£u/||v| M=)
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[Ilpobnema REST

ITO Knto4veBasi npodbriema B goknaage

DGTL x



[Tpobnema — Haw bek

VerylmportantDomainModel(pydantic.BaseModel):
user_name: typing.Annotated|str, pydantic.Field(min_length=1, max_length=100)]

sound_volume: typing.Annotated|int, pydantic.Field(gt=0, example=10)]

score: int
when: datetime.datetime

@fastapi_app.get( )
test_simple get() -> VerylmportantDomainModel:

VerylmportantDomainModelf(...)




Kak paboTatb
C 3TUM Ha PPOHTE?



OPOHT — «HaAUBHbIN»

response = fetch( );
serverData = response.json();




B npouecce pa3paboTku BOT TakK...







Cnncok npobnewm (?)

— HoBble nons

— CwmMeHa TnnoB cTtapbix (Mbl oXkuganu number, ctano string n Haobopor)
— YnaneHue ctapbix nonewu

— [lonHaa cmeHa cxeMmbl



OPOHT — YyTb CNOXHee

VerylmportantDomainModel {
user_name: string;
sound_volume: number;
score: number;
when: string;

fetchData(): Promise<VerylmportantDomainModel> {

response = fetch( )
data = response.json();
response.json();

}

fetchData()
then((data) => {

1)




fetchData()
.then((data) = {
// B data ecTb aBTOKOMMNAUT
data]
) ®) score
®, sound_volume
®, user_name
@, when

(property) VeryImportantDomainModel.scor
e:

number

X



OpOHT — OO0BONbHO HaAEXHbIN

VerylmportantDomainModelSchema = z.object({
user_name: z.string().min(1).max(100),

when: z.string(),

1

VerylmportantDomainModel = z.infer< VerylmportantDomainModelSchema>;

fetchData(): Promise<VerylmportantDomainModel> {
response = fetch( )
data = response.json();
VerylmportantDomainModelSchema.parse(data);

}

fetchData()
then((data) => console.log(data))




Bpoae Bce XopoLlo, HO



B paHTanmMe Mbl Nofly4yaem Takoe —

® » ERROR ZodError: [
{
"code": "invalid_type",
"expected": "string",
"received": "null",
"path": [
Ilnamell
1,
"message": "Expected string, received nully

at handleResult (index.mjs:502:23)

at ZodObject.safeParse (index.mjs:615:16)
at ZodObject.parse (index.mjs:595:29)

at users.service.ts:14:42

at Array.map (<anonymous>)

at users.service.ts:14:28

at map.js:7:37




OTO He MMoxo

— MbI He caenanu HenpaBWuIbHbIX AEUCTBUU B HALLEN CUCTEME
— Zod* npenoTtepaTni cepbe3Hble OLLINOKK
— Zod == «Pydantic Ha dppoHTEHOEN



Ho Bce e

— Ecnn Mmbl MeHssieM pydantic* cxemy Ha cepBepe, Ha
KINMMEHTEe OHa He ODHOBISIETCA cama

— MeHATb pykamMun 1 Tam n Tam — paboyni BapuaHT, HO
noan ownbatroTcs



X

[laBanTe nonwem Nyt
peLleHnsa npoodbrnemob



GraphQL X

[lpoxoauT noa Temom
«3a4yemM Ham aTtoT rest?» n «restis so 2010»






Mowu mbicnu

— A He 6onbLon noknoHHKK GraphQL

— [a n 6onbworo onbita ¢ GraphQL HeT

— Tekywmn goknapg sce euwe npo REST, HO nocmoTpum 4TO
B mupe GraphQL (He bygem genatb OonbLLOE cpaBHEHNE)






Kak oHO Tam ¢ graphd|

client = GraphQLClient(
fetchData(): Promise {
data = client.request(gaql

);
}

fetchData()
then((data) => console.log(data))

data.get_model;







apf6é - 6mo ago - Edited 6mo ago

Imo the killer feature of GraphQL is the end to end type safety.

By using a next-generation ORM to fetch data in your endpoints, you get most of the
value of GraphQL — end-to-end typesafety, easy nested fetching, field selection, etc —
in a TypeScript-native way.



VI Tak nanee...



Cnowunepbl TakoBbI

— GraphQL He typesafe no gedonty

— MbI TaK e nNuemM CXeMbl U1 HaM HaOo Kak-TO UX BbIBOOAUTD...

— CnocoObl peweHna — bornee 34234324123 wTyk (OT
KogoreHepauumn, 0o BbiBoga Tmnos anga codefirst)

— MHOro cblpbIX peLlueHun :(



gRPC + web A

OTO BTOPOE, YTO NPUXOOUT Ha YM



gRPC + web

— Bce Bonpockl CoO cxemMamMun U KogreHoOM n3 KopoobKku peLleHb!

— OPPEKTNBHO 1 OLICTPO

— Ho... yacto nn GRPC BcTpevaeTcs B HaWnMX Kpasax?

— A ewe Ham npuagetca otkasaTbcsa oT REST

— Ho kak pedepeHc n npumep nepeq rnasamy CTOUT BCIOMHUTb

— https://qithub.com/grpc/arpc-web/tree/master/net/grpc/gateway/example

s/helloworld



https://www.google.com/url?q=https://github.com/grpc/grpc-web/tree/master/net/grpc/gateway/examples/helloworld&sa=D&source=editors&ust=1728295852908608&usg=AOvVaw1CvgUr2AM1SEz_nUgcmF0R
https://www.google.com/url?q=https://github.com/grpc/grpc-web/tree/master/net/grpc/gateway/examples/helloworld&sa=D&source=editors&ust=1728295852908817&usg=AOvVaw3qKDbuCUkhIf5wnNO00OUq

AP first &

OOuH n3 BapnaHTOB peLLEHNS



API first «kak B kKHUre»

|Code First v.s API First Development

) blog.bytebytego.com

VS

Design API

Review API
Mock API

generate code

\ 4

Develop API

Document API

Develop Code

Write Tests

Integrate &
Deploy Code

Publish API Doc

Run tests

N
<>




AP]| first B >Xn3Hun

|Code First v.s API First Development

Develop Code

Integrate Code

Write Tests
LRSS \Vrite API Doc

VS

) blog.bytebytego.com

Design API

Review API
Mock API
generate cod

\ 4

Develop API

Document API

Develop Code

Write Tests

Integrate #
Deplov _ude

Deploy API

Publish API Doc

Run tests




[ ne API first packpbiBaeTca”?

— [ e y BaC MHOr0 pasHbIX A3bIKOBbIX OKPY>KEHUN
— Hanpumep, android + backend + ios + web + ewlle 4To-TO
— Mbl pa3pabaTtbiBaeM Bce 0AHOBPEMEHHO



openapi: 3.0.0

paths:
/important-data:
get:

components:

schemas:
VerylmportantDomainModel:

type: object

properties:
user_name: { type: string, minLength: 1, maxLength: 100 }
sound_volume: { type: integer, minimum: 1, example: 10 }
score: { type: integer }
when: { type: string, format: date-time }

required: [user_name, sound_volume, score, when|




YTo nanbwe?

— Mol bepem cxemy U Krnagem e€ B o0LLKnnM anst Bcex
pPeno3nTopumn

— Jlenaem kogoreHepaTtopkl B NpoeKTax

— dopmarnbHO — e4unHbIN UICTOYHUK NMpaBabl



Bce xopolLlo

HaBepHoe...



Kak 0ObI4YHO

— KopgoreHepaumio aAnga Kkaxgoro peno3nTtopus KTo-To LOSTKEH
3anyckaTb

— OK. AsTOMaTunanpyem?

— [Ina Kaxaoro A3bIKOBOro OKpyXeHus HyxeH ckpunt B Cl nnu git xyk,
a TakK XXe MNakKeT, KOTOPbI YMEET reHepupoBaTb CXeMbl OS1A HY>KHOrO
Banuaartopa

— Mbl bygem NoCToOsSHHO UMETL «3aMyCUpOBaHNE» KOMMUTOB UK
KOMMUTaMKM CO cxemamu



OagHako

— Bbl MOXeTe opraHusoBaTb +- BCE aBTOMaTOM
— Bbl MOXeTe aBTOreHepmpoBaHHbIE CXEMbI HE AepXKaTb B pene
— MoXkHO caenaTtb reHepauuto +- yoobHon, genasa KoareH gsakabl






X

A Tenepb NOroBOpmMM O
pDELLEeHUsAX, KoTopble
onunxe MHe



Code first X

[eHepupyem crneymdukaumio N3 Kkoga



[Tpmep 3 XKN3H

typing Optional
fastapi FastAPI
pydantic BaseModel

app = FastAPI()
items_db = {}

ltem(BaseModel):
name: str
description: Optional[str]| =
price: float
tax: Optional[float] =

@app-get( )
get_items(...):




FastAPI - Swagger Ul

= C ® 127.00. b @Incognito

FastAP]| €2¢

fopenapi.json

UusSers Operations with users. The login logic is also here. v

Items Manage items. So fancy they have their own docs. ltems external docs: https://fastapi.tiangolo.com/




[Touemy

— Hwukakoro koareHa

— Cuavwb, NUweLllb, JanbLlie BCE caMo :)

— [lokyMeHTauunsi reHepupyeTcs aBToMaToM — 3TO naearibHo (T.K.
OOKYMEHTaUNA «NPOKNATa»: ee He NMULLYT, He akTyanusupyoT, NUwyT
Ny10X0, HO BCEM CTbIHO, YTO 3TOr0 HE AenatoT)



{RPC

Modern way?

DGTL x



UTO0 Takoe trpc

— end-to-end typesafety

— HUKaKMX KogoreHepauun
— HUKaKNX CXEM

— CTaTU4eCKNN aBTOKOMMNNUT
— BCE aBTOMAaTOM

— M3 MUHYCOB: TONbLKO typescript...



tRPC cepBep

t = initTRPC.create();

router = t.router;
publicProcedure = t.procedure;

appRouter = router({
greeting: publicProcedure
input(z.object({ name: z.string() }))
.query((opts) == {
{ input } = opts;
${input.name}

createHTTPServer({router: appRouter,}).listen(3000);




tRPC knneHT

trpc = createTRPCClient<AppRouter>({
links: |
httpBatchLink({
url:

trpc.greeting.query({ name:




PapocTtu

serverts @ «O client.ts
You, 29 seconds ago | 1 author (You)
import { initTRPC } from "@trpc/server"; import { createTRPCProxyClient, httpBatchLink } from "@trpc/
import { z } from "zod"; client";
import type { AppRouter } from "./server";
initTRPC.create();
async function main() {
export it appRouter = t.router({ const client = createTRPCProxyClient<AppRouter>({
greet procedure links: [
' (property) msg: string
z.object({

name: z.string().optional(), Argument of type '{ msg: string; }' is not assignable to

parameter of type '{ name?: string | undefined; }'.
Object literal may only specify known properties, and
b 'msg' does not exist in type '{ name?: string |
undefined; }'. ts(2345)

// A? (parameter) input: { name?: string |
undefined;} co View Problem No quick fixes available

return { %fg: "John",
msg: “Hello ${input.name ?? "World"}', -
b
), console.log(res.msg);
}); // A? const res: { msg: string;}

e AppRouter typeof appRouter;

0:06 /0:08







A KaK oHO paboTaeTt?

index.ts ®

This is a minimal Node.js application using tRPC.

index.ts X

import {
createTRPCClient,
splitLink,
unstable_httpBatchSa# eamLink,
unstable_httpSubsg¥iptionLink,
} from '@trpc/cliit';

13 import type { AppRouter } from '../server/index.js';

t trpc = createTRPCClient<AppRouter>({
links: [
splitLink({

Type-Only Imports and Export

This feature is something most users may never have to think about;

iterable: publicProcedure.query(async functionx () {
for (let i = 0; i < 3; i++) {
await new Promise((resolve) setTimeout(resolve, 500));
yield i;
}
1,
}I

¥);

export type AppRouter = typeof appRouter;
t server = createHTTPServer({
router: appRouter,

¥

server. listen(3000);



ElysiadS

Modern way (2)7?

DGTL x



elysia: server

{ Elysia, t }
{ swagger }

const app = new Elysia()
.use(swagger())
get( , ({ params: {id } }) =>1d, {
params: t.Object({
id: t.Numeric()

1)

y
listen(3000)

export type App = typeof app




elysia: client

{ treaty }
type { App }

const app = treaty<App=>( )
const { data } = app.user({ id: 617 }).get()

console.log(data)

const { data } = await app.user({ id: 617 }).get()

const data: number | null




Mbl Oninxke K ['paanto?

Ho Ha typescript, a xoTenocb-1o 661 Ha python!



x DGTL

[laBanTe nobnuxe K
python yxe... :)



Code first 2! X

[ eHepupyemM crneunduKkaymo N3 Koga BHOBb



Cobupaem no gertansam

— Bo3bMeM Ha backend fastapi unwu litestar. C pydantic

— [lovemy He msgspec? He-kadaryl 1poCTO camblIn pacrnocTpaHEHHbIN
— ®poHTeHa — react + typescript

— KopgoreHepauusa (sad part)



(1) Kubb

DGTL x



UTo 3TO Takoe?

— KopgoreHepatop... (
— MHoro Bcskoro ...



Caunt

Kubb
Generate SDKs for all

your APls

OpenAPI to TypeScript, React-Query, Zod, Zodios,

aker.js, MSW and Axios.

Playground View on GitHub




Releases 3,457

© unplugin-kubb@0.1.87

5 hours ago

+ 3,456 releases



OnsaTb He rpaanb



[ eHepaung

npx kubb




KOHQWUr: HY...

{ defineConfig }
{ pluginZodios }
{ pluginOas }
{ pluginZod }

defineConfig({
input: {
path:
)
output: {
path:
)
plugins: |
pluginOas(),
pluginZod(),
pluginZodios({
output: {
path:




KoareH KpacuB



n 'axios';
} from 'axios';
’
’

’

from './zodios.types.js';

from './zodios.
types.js';
from './utils.types.js';

’

get<Path extends ZodiosPathsByMethod<Api, "get">, TConfig extends ZodiosRequestOptionsByPath<Api, "get", Path>>
(path: Path, ... [config]: RequiredKeys<TConfig> extends never ? [config?: ReadonlyDeep<TConfig>] : [config:
ReadonlyDeep<TConfig>]): Promise<ZodiosResponseByPath<Api, "get", Path>>;




import api from "./kubbgen/zodios";

const result = await api.get("/api/health/");
console.log(re: );
const result: {
status?: "ok" | "notok" | undefined;
service_name?: string | undefined;
supported_languages?: string[] | undefined;
version?: string | undefined;

‘©- /api/health/

const result = awalt api.get

= awalt api.postf)

post(path: "/api/check/" | "/api/dictionaries/", data
DeepReadonlyObject<{ text: string; language: "ru_RU"




UToO B ntore

— Bo3utbca ¢ KoHguramu 1 nnarmHamu
— KogareH nyraer

— [1pncTonHbIN pesynbrar

— XopoLinm aBTOKOMMAUT



(2) Openapi to ts

DGTL x



openapi to typescript

npx openapi-typescript http://127.0.0.1:8000/api/openapi.json --output ./generated-types.ts




Openapi fetch

— bepem a3t TUNbLI

— W nony4yaem tmno-6e3onacHbin fetch
— bes paHTanma...

— bes paHTanma? :(



openapi fetch

createClient
{ paths }

client = createClient<paths>({ baseUrl:

{

data,
error,
}= client. GET(
params: {
path: { post_id:




UToO B ntore

— bbICcTpO
— Koe-4yT10 noackasbiBaeT

await client.POST("/api/check/")
awalt client. GET("/")
‘©- /api/health/

const-{ }-=-await client.POST("/api/check/", {
¥ params: {} bod {b)

await client. GET Type '{}' is missing the following properties from type '{ text: string; language: "ru_RU" |
"en_US" | "es_ES" | "fr_FR" | "de_DE" | "pt_PT"; user_name?: string | null | undefined;
exclude_urls: boolean; }': text, language, exclude_urls ts(2739)

const { data, errors } = await client.POST("/api/check/", {
params: {},
body: { text: "medved", language: "ru_RU", exclude_urls: false },
¢ 5
console.log(data);
console.log(errors);



UTto B ntore 2

— He Bclo cTaTUYecKyo MHTPOCNEKLMIO CMOTPETb YA00OHO
— ABTOKOMMNUTA B aTpmnbyTax HeT

— HeTt paHTanm npoBepokK
— B ocTanbHoM, pabounn BapuaHT (npukpydmeaem B Cl n rnokansHo,

pagyeMcsi XXN3HN)



(3) Orval

DGTL x



[ Q Search docs

)

g;? Orval

RESTFUL CLIENT GENERATOR

Generate client
with appropriate
type-sighatures

Generate, valid, cache and mock in your frontend
applications all with your OpenAPI specification.

Get Started GitHub

Docs

Playground

Examples

O o

X



orval.config.js

module.exports = {




UT0 reHepupyeTcH

v (@ endpoints
spellcheckAPl.msw.ts
spellcheckAPl.schemas.ts
spellcheckAPI.ts

spellcheckAPl.zod.ts




Kak ncnosnb3oBaTb

{ deleteWordApiDictionariesDelete }

{ UserDictionaryRequestWithWord }

{
deleteWordApiDictionariesDeleteResponse,
deleteWordApiDictionariesDeleteBody,

} :

const params: UserDictionaryRequestWithWord = {
exception_word: ",
user_name: ",

%

const myFancyAnswer = deleteWordApiDictionariesDelete(
deleteWordApiDictionariesDeleteBody.parse(params)
);

deleteWordApiDictionariesDeleteResponse.parse(myFancyAnswer);




Bce, 4TO HY>XHO?

Bpoae aa, Ho He o4yeHb yaobHo



(4) Zodios

DGTL x



OnaTb npaBurbHble croBa!

Zodios

End-to-end typesafe REST API toolbox



UTo 3TO Takoe?

— anu KNUeHT ansl pecToB
— typesafe! (Mbl psgom ¢ end-to-end)

— TakK 3asBfeHo BeAb?

— end-to-end BmecTe ¢ typescript bekeHOoM (M onATb U ONATL)
— zod Banugaums B paHTanme

— CTaTU4ecKkme CXembl



api = makeApi([

method:
path:
alias: ,
parameters: |
{ name: , type: , schema: z.string() },
1,
response: z.object({
id: z.string(),
name: z.string(),
description: z.string().optional(),

client = Zodios( , api);
client.getltem({ id: }).then((response) => console.log(response));




| lpuctonHo

ecrnu He xo4veTca natu ganblue (+ c fastapi nerko noapyxuTb)



O

YBbI, MNMOJIHOCTbKO, B «HALLUW CJ1IOHbI» 3arinCatb Mbl HE MOXXEM



(5) Openapi zod client

DGTL x



npx openapi-zod-client http://127.0.0.1:8000/api/openapi.json -0 ./generated-client.ts




Ho

— BbIBOg TMNOB 1 cTaTU4Yeckne nogckaskn — BooOLLE HOPM
— Anmachbl anvLiexk...

b
{

method: "get",

ath: "/api/health/",

alias: "check_health_of_service_api_health__get",
description: "Check health of service. ,
requestFormat: "json",

response: HealthCheckResponse,

1)



await api.spe

®) spell_check_main_endpoint_api_check__post
®, save_word_api_dictionaries__post
®, check_health_of_service_api_health__get

(property) spell_check_main_endpoint_api..
text: z.ZodString;
language: z.ZodEnum<["ru_RU", "en_US..
user_name: z.ZodOptional<z.ZodUnionk..
exclude_urls: z.ZodDefault<...>;

}, z.ZodTypeAny, "passthrough">>, config..



await api.spell_check_main_endpoint_api_check__post({
text: "Mpuset",
language: "ru_RU",

k);



B uenom

— [loyTn meuTa

— Anuacsbl ucripaensembl HEOONbLUINM CKPUNTOM (BOT OH)

— PaHTanm Banupauus

— end-to-end typesafety (no cyTtn)

— W3 HeygobHoro (Bce el KoareH) — MMeeT CMbICIT NPUKPYTUTL B
Cl/3anyckaTb nokanbHo



(6) Tanstack query +
openapi-rg

DGTL x



Tanstack query + openapi-rq

npx --package @?7nohe/openapi-react-query-codegen openapi-rq -i http://127.0.0.1:8000/api/openapi.json -c axios




’KnBOWM Kog MHTEPECHbLIN

{ useDefaultServiceSpellCheckMainEndpointApiCheckPost }

App() {
{ data } = useDefaultServiceSpellCheckMainEndpointApiCheckPost({

body: {
text:

<div className=

App;




OTNVuUHLIN Kothe U B
Gnay3epax xopoiuo paboraer




Kak Mbl BUAUM

— 34ecb pewmnca Bornpoc ¢ snake case < camelCase
— Ho BOT ¢ return Tnamu noka npobnemka
— A TaKk — Hy Becesno, ogHa KomaHga v cpasy peaynberar



x DGTL

[ logpBenem
HEKOTOpPbIE BbIBOAb



Bbibnpaem n3 Bcex

— kubb cbipoBart, HO gaet MHOro pasHoro

— openapi to ts He ans Bcex KEUCOB, HET paHTanmMma

— orval — npmncTonHO, HO MHOIOCSTIOBHO

— z0dioS — He 04YeHb, eCcin TONbKO pyKamMu nmcatb

— openapi zod client — BoobLLEe Henoxo (Mon BbIOOP)
— tanstack query + openapi-rq — ToXe HU4Yero Tak



MuHycCbl Hallero BbIbopa

— Kopo-reHepauus

— == HeobxogmmocTb roHaTtb B Cl unu Ha rmT xykax

— KOoCSKM NPOMEXYTOYHbIX MakeToB

— ConsHka pelweHnu

— OwyuweHre, YTo Mbl HAQYMHAEM MeLlaTb YTO-TO U3 MUpa grpc, YTO-TO
n3 mupa graphqgl n mup rest, Tepsem npocToTy



[1nochl

— end-to-end typesafety

— aBTOKOMMIINT

— HET pacCUMHXpPOoHa

— HET YerioBEeYECKMX OLLNOOK

— naearnbHaa coBMmecTuMocTb ¢ fastapi (u litestar) 3a cueT codefirst
nogxoga aTux PpenmBOpPKOB

— OOHYC . orval u kubb ymeloT reHepupoBatbe msw, 4TO gaeT
BaM «J0ENKOBbLIEY» arULLKN Ans NONMHOLUEHHbIX MHTErPaunoOHHbIX
TECToB

— KpyTenwmnm OPoHT + KpyTeuLwumnin 6ek (BCE camoe akTyarnbHoe)



MHe rpyCcTHO, YTO 4 He 3Han paHblLue




CnpaBeanmBbii KOMMEHTapPUN

~»

OEREED ... MopenutbeA
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