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Well typed programs cannot go wrong. —— (A Theory of Type Polymorphism in
Programming) Robin Milner 1978.
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00

umport Express from 'express'
const app = Express()
app.use((req, res, next) => {

res.end( 'Hello World')
1)

app.listen( o ()=t
console.log('Listening on localhost:3000")

})
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Hanging Request

o AJLAARIE R
. AR .use((req, res, next) => {
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Wrong Response

app.use((req, res, next) => {

- TEAMEIRIFHAZUER header -> body
HIMR MR
er('Content-Type', 'text/html');

s.end( "xxx"');
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Monkey Patching

« {2 req/res 5
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No Runtime Validation

. TypeScript ERIERIREERIRE : ey W) = A

&& typeof req.
td && typeof

* 1£ Input/Output, parse/stringify
BT TR S
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Poor Type Inference

o BAMEERNEF .get /u?eri/u:.gserld', (req, res, next) => {
. » t ) D .. UDC

- BEnERBUARIRARET peree

- EEFEEZEWIREESIILENE const userId = Number(p:

});
4
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Hanging Request (iEREIMEIE)
Wrong Response (f8iRIIMNAHZE)
Monkey Patching (EXXISEM)

No Runtime Validation (Fiz{TRTIGIE)
Poor Type Inference (FRRIFRISEEUES)

etc...
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- Hanging Request (IEKEIMELL)

+  Wrong Response ($£iRITNAZ)

« Monkey Patching (EXXISEM)
 No Runtime Validation (Foi={TAIIGIE)
« Poor Type Inference (REIFHIZEEUHES)

 etc...

HRE \*.d.ts, AFEEREFRDHIRERIFSER 25T
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» ETF Express/Koa RILARIFT4MN T RYAS TR —PFPREY A, (EAREEMIRZA LRFIR(A)RR
Fastify 12t 7 =7 JSON Schema RIEITHRISIERKANSHIAE, BAESEERFEAS

+ BRDBREFSERR, WFEET TypeScript (IEERE=

. KRURLTTS (Type-First Development)

- FRURENFA (Type-Driven Development)
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Prevent Hanging Request ([BLEEREIMNELR)
. Refuse Wrong Response (3E4EEIRITIMNNZE)
« No need to Monkey-Patching (GEEXIISEEN)

« Embedded Runtime-Validation (N&
Excellent Type Inference (HERIZEEYS

etc...
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FarrowfF& . MEIZEHMAZIRY, MFZRIseiEIRY

Prevent Hanging Request ([BLEEREIMNELR)
Refuse Wrong Response (3E4B5ERINMNAZ)

No need to Monkey-Patching (TCEEXISREL)
Embedded Runtime-Validation (H&Ei={TAIISIE)

Excellent Type Inference (HEAIZEEY

etc...
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« react-lite: React v15.0 B9 22%3CH(2016)
TAkER S 1
-1 1=Kk « react-imvc: React SSR #EZ2(2017)
BT . graphgl-bff: EF GraphQL i3 BFF #£28(2019)
RS . pure-model: HE[E Model BB 1EIEIHIELE(2020)
FFESCEEE  farrow: 58Z 2R Node.js Web Framework(2021)
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Prevent Hanging Request & Refuse Wrong Response

import { Http, Response } from 'farrow-http';

const http = Http();

« Response as Return Type
http.use((request) =

return Response.t

});
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p KBIZLFFE: farrow-http

Prevent Hanging Request & Refuse Wrong Response

»  TypeScript BEIFaEREURRBIESREETRHELIR

ICIIN BTN EIRAYSEES, ERREERIREGE
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Prevent Hanging Request & Refuse Wrong Response

Argument of type '(_req: RequestInfo) => void' is not assignable 1
'MiddlewareInput<RequestInfo, MaybeAsync<Responses>>"'.

Type '(_req: RequestInfo) => void' is not assignable to type 'M

Type 'void' 1s not assignable to type 'MaybeAsync<Response>'.

( yaramete ) _req:

View Problem (CF8) No quick fixes available
http.use((_req) => {})
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Prevent Hanging Request & Refuse Wrong Response

Argument of type '(_req: RequestInfo) => string' is not assignable t
'"MiddlewareInput<RequestInfo, MaybeAsync<Response>>'.
Type '(_req: RequestInfo) => string' is not assignable to type 'Mi
MaybeAsync<Response>>"',
Type 'string' is not assignable to type 'MaybeAsync<Response>'.

View Problem ("CF8) No quick fixes available

http.use((_req) => {
return 'wrong'

)
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Prevent Wrong Response

1N

=

FTHINE N XTSRS EY

Response.text &5 EMIEEUE,
X(ERRE

RS —IRRBIEHRS TV header
0 body
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00
import { Http, Response } from
const http = Http();

http.use((request) => {

return Response.text(re
‘ er( 'abc' efg )
changed text');

GOTC
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No need to Monkey-Patching

import { Http, Response } from 'farrow-http';
© FHNEKIREH
const http = Http();

+ request SEFERLE req &,
MAMNPIZENRY plain data

http.use((r , hext) => {
retur X 1

 next(newRequest) AILARIS{EEEHT
B9 request 395, TEEXFITS (rigg?p.»{

1allic ,
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No need to Monkey-Patching
000
» next() IREIThFFIEMHHT response import { Http, Response } from 'farrow-http';

XIR

const http = Http();

http.use((request, next) => {

const response = awailt next
- TE(EM response

return Response.h

. Immutable tt, Mutable &8, il
http.use((request) => {
Zig¥: return Response.text('hello world!"');

b
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No need to Monkey-Patching

« Context + Hooks

¢ 5

o« ToEEHE reg/res X
« FJA Async Hooks 1t Context +

Hooks E5EKHY
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000
import { Http, Response, createContext } from

const http = Http();

const AuthContext = createContext<Auth |

http.use(async (request, next) => {
AuthContext set(await getAuth(reo
return next();

b

http.use((request) => {

const auth = AuthContext ot ();
return Response.text(' hello world!"');

b

GOTC

‘farrow-http';



000
import Express from 'express'

const app = Express()

app.use(async (req, res, next) => {
res.locals.auth = await getAuth(req)
next()

})

app.use((req, res) => {
const auth = res.locals.auth as AuthType
res.end( 'hello world!")

})
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import { Http, Response, createContext } from 'farrow-http';
const http = Http();
const AuthContext = createContext<Auth | = Ik

http.use(async (request, next) => {
AuthContext.set(await getAuth(request));
return next();

});

http.use((request, next) => {
const auth = AuthContext.get();
return Response.text('hello world!"');

});



p KBIZLFFE: farrow-http GOTC
Embedded Runtime-Validation & Excellent Type Inference
0

¢ TIEE{;EEF Schema E]"J Runtime :lmport [l Resporlmse } from 'farl‘r‘ow—http';
import { Int } from 'farrow-schema';

Validation #,l const http = Http();

http

« 181J Schema A request AY

Shape
Imt,
2: String,

- 1B type infer #ESH request
type .use((request, next) => {

console. log('userId',
console. ‘userName',

= return Response.text('hello world!
ERAREMNIE= h;
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Embedded Runtime-Validation & Excellent Type Inference

EHTF TypeScript 4.1 B9 Template LI

import { Http, Response } from 'farrow-http';

Literal Type

const http = Http();

+ M URL &= ehignseny

.get('/greet/<name:string>?<age: int>&farrow=type-safety')

.u;c((request, next) => {

-  BzmR%I params # query

console.log( 'name', r
. N console age', re
+  Bali§ String $ERAGRICH Int, B Ty

return Response.text('hello world!"');

%

Boolean &85
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gpus

Farrow izFH Type-First Development BA8#0 React B &AIEEZ(/immutable
2, BREIEMIRFTT Web Framework BYSERIZ 2K

« Prevent Hanging Request (FHLEIEREIMNEIRR) V

. Refuse Wrong Response (3ELESEIRIINAZ) V

- No need to Monkey-Patching (GEEXIREE) V
- Embedded Runtime-Validation (N&I={TATIEIE) V
« Excellent Type Inference (HERZEENES)

e etc...
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FTHIHkL,

LA ERZRMT Service Side f9268i%e, RR T —HOR

End-to-end Typing E2— 1 #hlafX
Client Side #N{aIE2 8 Service Side HISEEL?

Client Side Z5B34[1a]8R Service Side {RiF—EFEE?
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FTHIHkL,

B E% BFF (Backend For Frontend) Mz ABNHIEHTA?

 {&%t BFF: J9RlimfEE Data
- I BFF: ARiimtE(t Data #0 Type

« Tt BFF: J9EnmiEft Data, Type #0 Code
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SOk

Introspection + Codegen

M GraphQL A9 Introspection #1
SZFFRIEN AP BY Schema £5GE

B1d Codegen &5Y;, Typescript Type #1 HTTP Client Code
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Introspection + Codegen

Input
: String

= Struct({

Todo = Struct({
t: String,
: Number

const OQutput =
ype: Literal('GetTodosSuccess'
List(Todo)

const getTodos

Struct({

= Api({

input: Input,
output: Output,

EXARIRMIE=S
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000

type Input =
1d: string

}

type Todo =
content: string,
eTime: number

type OQutput =
: 'GetTodosSuccess'
: Array<Todo>

const getTodos = (
input: Input
): Promise<Output> => {

}

GOTC
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TENX Schema

export const getTodos =

GetTodosInput,
: GetTodosOutput
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export const GetTodosInput = Struct({
id: String

const Todo = Struct({
t: String,
Time: Number

exp t const GetTodosSuccess = Struct({

: Literal('GetTodosSuccess'),
: List(Todo)

export const UnknownID = Struct({
Literal( 'UnknownID"'),
e: String

export const GetTodosOutput = Union(
GetTodosSuccess,
UnknownID,

GOTC
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TR
o060

td }) => {

1
LimitContext.get()

getTodos.use(
const limit

({

if (mockData[id]) {
return {
: 'GetTodosSuccess',
: mockData[id].slice(
I
} else {
return {
type: 'UnknownID',
: 'unknown 1id',

SRFERERIES
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=i

. . I'I
- 4

import { apit } from './client'

api.getTodo id: 'foo' }).then((res) => {
console.

})
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p KBRIBPFHE: farrow-api

B FumE i

import { createApiPipelineWithUrl, ApiInvokeOptions } from 'farrow-api-client'

export
export
export
export
export
export

export

getTo

type GetTodosInput =

type GetTodosSuccess =

type UnknownID = {

type Todo = { }

const url ‘http://localhost:3000/api’

const apiPipeline = createApiPipelineWithUrl(url)

const api = {

: (input: GetTodosInput options?: ApiInvokeOptions) =>
apLPtpelxne 1 e

'Stngle path: ['getTodos'], input },

) as Promise<GetTodosSuccess | UnknownID>,
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=i

api.getTodos({ id: 'foo' }).then((res) => {
console.log(res)

import { api } from './client’

apil.getTodos({ 1d: 'foo' }).then((res
console.log(res)
)
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o ST Hilige

. /R HELE : Federation—E{‘ Ra
« 5 Middleware/Hooks . Z£4 ORM, EHEE

« Demo + B{EsCik s

» Playground . IRHIEXERER Mock 8§87
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Bonus: farrow-express & farrow-koa

BT adapter BJ S Express/Koa 4

 farrow-express: # Farrow i=z{T{E Express App £

- farrow-koa: }& Farrow iz{77E Koa App L
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- RRIZeHNENKREME

» A1 Node. js Web 1EZRFFE E’\J*’izul‘tﬂaﬁ

» Farrow W@ S_BULSCAIRETRI RS, RS SEERE AR
- Farrow {{I/ R 1ERIfEim<E
« IMEIZZIBEFIE Express/Koa FEh AApER Farrow BYA
» Farrow LANHEBIEXEE L AIELRGREFHRIVARR

’i‘ﬂii’:-ﬁ}?‘z#ﬂl’z’_‘

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE




GOTC
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