PIZEXE Lens Z FIIIRRSE
MR
—OZZ=ZfAA=-+HH

1 H&

%5 drifloon P E REVRSETE, WEMUIRME T FITRAT LM I0Ref, MEETNE A, #isZIAL
WA, RSB, HRABRFERE, 2% M. IORef K let THRWEELEMTE, FHE
WRBRST2BF . HRITA —ADKIRS State<A>, A JrRNBEEHWE S, —DNHGRGTFRFE A,
TRENMEN IORef<A> 3 A, HEHENKEFHTEZME State, FEERXEFAEFHEFEA State.

BT ERRE, HOAEIREIE. HRABFEI N0 —. BHERRSER.

2 1#%&F Lens

JS 154, LI “BWE BRZS, KZSFEE Proxy, B BT
Al AERAHEAFEEXRE—FERE—ANZORETY R, JS TAEMERA s, mithril IG5
FRERRR, ERREREEEHERYE, RNERREANNRSERE, AREFHEEHEE.

EAREBRET ISHREAE, TREN ZEET Haskello ﬂ‘%}]f}’]ﬁ%)@ # profunctors B contravariant, A
PRIZ JTUAN AN 254 B R R AR 7 R A

class Functor f where
fmap :: (a ->b) ->fa->fb

class Contravariant where
contramap :: (a ->b) -> f b ->f a

class Profunctor f where
dimap :: (a -=>b) -=> (c ->d) ->fbc->fad

{EXBEHRERT, ERHW, HINRFERADEAT %!

get :: s -> a
set :: s ->a->s

TEZ RO, RINRRAEEUN LR BB AR A L.



https://github.com/kalxd/drifloon
https://rxjs.dev/

3 LENS 2{t47? F]

Blan A TVE XA AR FE RN LRI T R
interface B {

c: C getB :: A -> B
} setB :: A->B -> A

interface A { getC :: B -> C
b: B setC :: B->C ->B

}

BANFEEIN A - C ZHHERE, REHE getB F0 getC BIF4FE]: (4 — C) = (B — C).(A— B),
=W, ek, FATKINT Lens BYEX:

data Lens s t = Lens { get :: s -> t
, set 11 s =>t -> s

}

3 Lens 21147
Lens EJEEA?
— 4] 3E W] B FE -

| Costate Comonad Coalgebra is equivalent of Java’s member variable update technology for Haskell

Lens BL2X T HRF A RHIEEHAI M, KA IS F 8RR —581: HAUKSRAE State XHAHIE, &
BEENCHBIR MBI, 28 AMR?

interface State {
a: A;

}

interface A {
b: B;
}

interface B: {
c: C
}

ATHEFATZNE, RNFES—ES5—EF. BE. —BEHLX:

const state: State;
const state = {
...state,
a: {
...state.a.b,
b: {
...state.a.b.c,
c: C

}




&£
[
=i

4 SEIMEATE LENS

R F T, BERM, REEE, 25 M, Lens AILEFEE, BETH—FO, JRE®LK
&% (JavaScript ) BE#% “TRIE”.

const state = mutable<State>();
const ¢ = state.lens(a”).lens('b”).lens( c™);
c.set(c);

Estate.a.b.c = CXPFRREALES, ZVHEERT .
4 SEPMFEATE Lens
FERT Lens 1B, BATEEEFEIT !

4.1 set. get

T, TER—FEM, KEIA—ADRE set. get WRABIBE. NN, BRTUERT
R e

interface Mutable<T> {
get: () =>T;
set: (value: T) => void;

}

const mutable = <T>(state: T): Mutable<T> => {
const get = (): T => state;
const set = (value: T) => { state = value; };

return { get, set };

b

FEFAEEmutable<string>('"'hello world'')ixEmutable<Array<number>>([]), #Fe
DAEH set EHRS.

BTR, ROELAMFHIBNERME, Flmstate.lens( a  ).lens( b ), KRIRGESE get.
seto

KATE AIZ0iE, get P ABAFHEIAVIRAS, WRI a, MHeethA = () = get()['a']; 2RER b,
MeetB = () = getA()['b' . HWHE, ERLEORESEH, RITEGELAERIXRE get k.
set WAZREIE, WRNERIFH set, BB EF LIRS, WREH a, Wseth = a = set({ ... getl(),
al); mREH b, Wsetb = b = setAl{ ... getAl), bl). AEZEHE, BHEA lens ik, AP
FEEIEI get. set, HAVEFZEF XA get. set 5 %

interface Lens<T> {
get: () => T;
set: (value: T) => void;




4.2 Prism
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4 SEIMEATE LENS

}
type MutableRef<T> = Mutable<T>;

const mutable = <T>(state: T): Mutable<T> => {
const lens = <K extends keyof T>(key: K): MutableRef<T[K]> => {
const sublens: Lens<T[K]> = {
get: () => get()[key],
set: v => set({ ...get(), [keyl: v })
b

return mutable(sublens);
b
b

Lens<T> B4 get. set $LHH, T RTYEIEVIRS, EB lens BEET, sublens BIZEE Y Lens<T[K]>, 1E
T C N ERENFEBERS.

iTE:  lens %EVEAT mutable 5, KEFHESHLERE, mutable AEIFEZ T W, sublens X &
Lens<_ >, AEELE, LBHRILE. &0, XEMT MR, FFRRZEE MutableRef<T[K]>,
{EfHEIREKIL, Mutable #2 MutableRef Z2ZMEY, REBEH—A T — Lens(T) B4/ 7%, ¥ LAEH
FIFERIE .

B, —AFUEE get. set BPARTSHETBART » AT LUK

mutable<State>({ ... });
state.lens('a');
state.lens('a").lens('b'); // = # alens.lens('b');

const state
const alens
const blens

a.set(a);
// E  Tstate.a

b.set(b)
// FE ¥ T state.a.b

state.get();
/[l EFREHRE

4.2 Prism

ZRBEANT—FRME, WRAHEEIN, CBER—ANRBRIWKRESERE: NMEALE, TREERR, &
PORAS; AIhse v, RAOTTUMMEZIR—H 5 HIE, FHEUEHY , EE M ARERR. EX. BarhbR
TRBEE T HRHIE, I TEGAMNEE, RIMKRBEFLAIED? R —TXFEHIE: Array<{ name: string
}> F1 Maybe<{ name: string }>, TATH AEFIF statelens('name’) BHBYG? ATHAETE—E, A28
2| Array B{ Maybe BFEERTMA? Array RrZREEANTE, WRBNER i MEHMTTE, LEHM
B Array TEEHN—HEEZ RN RS BREIBRZIMNYE; Maybe = JustT|Nothing, X~HEX, 4
Maybe WA B, BATMTZREIBENE. RITRNCNEE —ANEE A ETERER, JFEELATEE
SHINBIZE. I T RARXFIR, RIEmEA 2.




4 SEIMEATE LENS FAHT 4.2 Prism

M Array 1 Maybe 898%, HINMFEICIIWEREROLERT, FIATFE—NERTEKEN get, UREE
ATE R TGE set :

interface Prism<S, T> {
get: (state: S) => Maybe<T>;
put: (state: S, value: T) => Maybe<S>;

}

XFEh Lens, Prism B4 T#%. &% get F put #RBRIFR state, XRENXNMEDFTE™H PR,
BAVR e E A PR E A RN R EA, BNWFZEARTH 8 EX prism, BTUF P 20 75%miE 4 a3
BIRZS state. 3x)a 2R EIEEZ Maybe, Maybe B2 HREFIREEZTRI: Just ARIIEZEIE; Nothing
BEKM. 1ER#E T, FATA Prism<string, string> A%, YRITBR|Z FRER, BUEKK, BHA Nothing,
HARE Just:

const _nonEmptyStr: Prism<string, string> = {
get: s => {
if (s.length === @) {
return Nothing;
}
else {
return Just(s);
}
b,
put: (_, value) => {
const s = value.trim();
if (s.length === 0) {
return Nothing;
}
else {
return Just(s);
}
}
h

get REFIEME, put HATEEE T FARAS (state), AP EFEMEER, wREFWELAE, BEEH, K
ZAEH, PrUAZuET state. BIZHNCEEIT HZER Prism<S, T> BEH prism, FEFEATA:

const state = mutable<{ name: string }>({ name: "" });
const name = state.lens("name");
const namePrism = name.prism(_notEmptyStr);

namePrism.get(); // Nothing
name.get(); // ""

name.set("hello")
namePrism.get(); // Just "hello"
namePrism.put("")

name.get(); // "get"

namePrism #] get 1 put #PZ Z| T 3T RZRA], FR&HINAEBAEFKNTE XH _notEmptyStr. —EL& M prism,
get ZEF—E A Maybe<T>, TIHATZAIEIE get BFA T, H AR : RERT, prism @HE, EFEF




4 SEIMEATE LENS NI 4.2 Prism

fit£ Mutable<T>, T RaEEH M. XNERHENBEEN Traversable<T>, BRIFW I $F lens. get. put 2
e, REEAE Mutable<T> F——xtR2, BEEIHEN.

interface Traversable<T> {
get: () => Maybe<T>;
put: (value: T) => void;
lens: <K extends keyof T>(key: K) => Traversable<T[K]>;
optic: <R>(op: Optic<T, R>) => Traversable<R>;

}

B —ANE BERARR , W A Prmise<S, T> 2% Traversable<T> "g? Prmise<S, T> #[ M T —/ S,
BB LN B R ? AT L EF mutable LI, B4 T —ANSELIEI A 1, mutable 32— Lens<T>,
T Lens REFLEEIREL. EF S B0k, FrABATHM RENE —NEEN Lens, FibdtE, —IImtRERE
T o

HZ BB 4R, prism B get R —EHR Maybe, APAFLAZ#E Lens<Maybe<Ty». FHATR LA
A AR FEHAY AL Lens<Maybe<Thw.get: () => Maybe<T» 5 Prism<S, T>.get: (state: S) =>
Maybe<T>, A +23E¥T; Lens<Maybe<Tr.put: (value: Maybe<T>) => void 5 Prism<S, T>.put:
(state: S, value: T) => Maybe<S>, XEPHE L, Pt Prism.put REE Maybe, #APA Lens.get IEFFiZE
AEH.

FRENTUSIFEINT :

const traversalbe = <T>(op: Lens<Maybe<T>>): Traversable<T> => {
const get: Traversable<T>["get"] = op.get;
const put: Traversable<T>["put"] = v => {
const a = op.get().map(_ => v);
op.put(a);
b

const modify: Traversable<T>["modify"] = f =>
op.get().ap(Just(f));

const lens: Traversable<T>["lens"] = key => {
type K = typeof key;
const subOp: Lens<Maybe<T[K]>> = {
get: () => op.get().map(s => s[keyl),
put: v => {
return op.get()
.chain(state => v.map(v => ({
...state,
[key]l: v
)
.ifJust(put);
I3
h

return traversalbe(subOp);

b

const prism: Traversable<T>["prism"] = _op => {
type R = ReturnType<(typeof _op)["get"]1>;
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4 EEIMFEATH LENS 4.3 Primse ¥ &

const subOp: Lens<R> = {
get: () => op.get().chain(_op.get),
put: v => {
return op.get()
.chain(state => v.map(v => _op.put(state, v)))
.ifJust(op.put);
I3
h
return traversalbe(subOp);
b
b

A EEIEL Mutable<T> 24, EAHEZBREETRERFI, EREEFE—NEE, EAH op
RME—IEI. EHRIRESH interface, —FBEREH, TRALEHFRIZRZ.
[F3#, Mutable<T> 4 prism LI T :

const prism: Mutable<T>["prism"] = op => {
type R = ReturnType<(typeof op)["get"]>;
const subOp: Lens<R> = {
get: () => op.get(state),

put: v => {
v.chain(s => op.put(state, s))
.ifJust(put);

}

b

return traversalbe(subOp);

b

4.3 Primse ¥ B

ZRATFFEWNER, XTHEIT —MROHED prism, XNMFE+2TK, GEATFHEPENERSL
AIEY Prism, #lan LAY Prism<string, stribg>, A —EFBEEARILKA, X—FFHATLIL N LA FH B

Prism.

const _notNil = <T>(): Prism<T | undefined, T> => ({
get: Maybe.fromNullable,
put: (state, v) => {
return Maybe.fromNullable(state).map(_ => v);
I3
b

const _ix = <T>(index: number): Prism<Array<T>, T> => ({
get: state => List.at(index, state),
put: (state, x) => {
if (index >= state.length) {
return Nothing;
}
else {
const xs = [...statel;




ot

Y
lt\'ﬁb %

R
N~
—~
=

xs[index] = x;
return Just(xs);
}
}
1

_ notNil ZREIE undefined {8, [EEVE, B 5Z R % ) undefined F# 7 | % Prism REFE undefined
B, #BZ| undefined W 1E; ix RFEBEHEHAPE TR, KEBEEINFRE. HNEEEZ T@XAMTF:

interface State {
name: string;
emails?: Array<{
name: string;
weight: number
}>;
}

const state = mutable<State>();

const first = state.lens("emails").prism(_notNil).prism(_ix(1)).lens("name");
first.get();

first.put();

prism ¥ AEHFEMEMEH, EEREERFEY emails 74 undefined, E emails B% AT EEE, AP
2 get. put A EEZLBIFE]. X E name fH.

5 K&

RNIMNEZEA—NMRRBARSERE, HIRBHRX, 2XRF 4 (TH ) EIRS, HAFAEZEH
ERIIRES, —BE—BE#HER. BN T prsim #0, —F WA TAETGEPRNE, Z—F 'R
FHRPY REEX Prism, iEBENMREAEE nRiE.

Lens 8RN3R E+0F HegthE | Haskell B4 Lens A E Lens st a b, Lens’ A& Lens’ s a, EARKRAN
HARRELIEA Lens, TEFIH Lens FLIVRESH get. set, B Lens’ B4 7T . Lens ¢ Prism #f2RKE
Haskell Lens, Lens R TRE—NFIRES, LEGRAEE—ME; Prism WRTRE—NTRE, EHREBAEE
ABR—AME, HHERNI EERFH Maybe. FHEMER, HRITENARSLEZHTIEE

MRILZ AN Fold. Traversable FATEPAR LI, XET AR EATEELI, WMECNIRA get, ZH set T

g
o
o
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