S H—MFIREIR B BARFEI?
YA 5 tH— MR E IR EAREN?

RITEZEEEIIRZ JavaScript FERBHNXELSSYES, BEERMETIREZ JavaScript Api B9FE
SEHL,

EEMEERIMALEMN, MARKSERZAEERERZIESZEMBAY, NRBFAERE, HIX
ENAE, EROEZETZEBN, FEXEXRZREFIRE IKH—IH,

BEARX ZHIFRE S =e)

o {REMIBMRHAZREIG?

o ZHRAERE, tAENRENFEER?

o FARREI I EAEREIRE?

BXHENR, TIR—F—F LU —MFHEEIAERRE N,

Blan: Xi3cloneElAsitifG, 117 node clonel.test.js&EE MIALER,

BNEE MR —ERIEMREE,

A DRI NBE X
R REFH— TR MALRE MAE S
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EEsichils
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BIBR—THNR, XTNREERENRBMHEN—DHERIEI, NMRBMHEESREE, ENHMZ
BARENE, NREUHRSIARE, BINHNMERFILL , FMUNRER—PEREE T X H
i, MEEWEIZ— TR,

AREEDL

String Number Object Array
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(mrzstiat

=M RMATFRTEERFE I — 5 B R, MERER AR — B XKISF RN R, BB N RE S
AR R

EAZN, AENRABZY, TERMNENER:

Z5Bhi
EAERFE=ZAENERT, RMTBEEREN—ITNWER, BNRZHHME TEX 1N %.

1 EfIEE
2 JSON.parse(JSON.stringify());

EMEZIFEEE, MEAJUNNYABINNAGSR, BREEESERAERKER, binENHMS|A
KB ENRER. BIFSIRFER.

B2, BARRRIREXFNGEZRE—EFZEE.
ETR, BI—ERFIM—NRENF %,

HEhibhir s



NRZHRENNE, HNTLUIRES S H FEAIAH:

1 SHIHS
2 function clone(target) { let cloneTarget = {}; for (const key 1in target)
{ cloneTarget[key] = target[key]; ) return cloneTarget;};

BIE—TIINR, EHRERENNR, FEERENRNEERXANEFNR L, RE,

MRBRENRE, ZRIBNEBEENHINREZANEEZDERERN, KA LURE)ARAERR]
A, THMAE EERRE:

o WRZBRIGXRE, THRUGIEN, HiFiRM

o MNRISIAEE, QIBE—IHINR, EHEERENNR, FEERENRNBEHRITRENG
BORARINBFFIR Lo

RAZIER, MREEERRAONRATUSLERTERBENRIBER, XEBNMTHR T — 1 &E

ERREN

1 EfIEE

2 function clone(target) { if (typeof target === 'object') { let
cloneTarget = {}; for (const key in target) {
cloneTarget[key] = clone(targetl[key]); } return cloneTarget;
1} else { return target; 3

BEATRI LT ML ARSI clonel test. jsXd T E RV L A G 1T -

1 EHES
2 const target = { fieldl: 1, field2: undefined, field3: 'ConardLi',
field4: { child: 'child', child2: { child2: 'child2'
} 1}
WITES

- test master) X node clonel.test.js
{ fieldl:
field2Z:

field3: _
field4 , child2: { child2:
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XR— M EREMRARREN, XA LULRRERE RR R UARIIERRR, BREA,
ftEBIEE ZRVERKE, b, ERBEERA,

st el

£ EEAYRRASF, FATRIIGHERRERT E8BR object , TEKNIAFEEIGHAEHERN—
T, MAIUAFREEHAT:

1 SRS

2 module.exports = function clone(target) { if (typeof target === 'object') {
let cloneTarget = Array.isArray(target) ? [] : {}; for (const
key in target) { cloneTarget[key] = clone(targetl[key]); )
return cloneTarget; } else { return target; 13

fEclone2 test.jsAHIT FEAVNIXAF:

1 EFIEE
2 const target = { fieldl: 1, field2: undefined, field3: {
child: 'child' 3, field4: [2, 4, 8]1};
WITE

- test master X node clone?.test.js
{ fieldl: 1,
fieldZ: ,

field3: { child: },
field4: [ 2, 4, 8 ] }

OK, &A™, RNABXREEHREHRT —N\D,

&% s
A THIT PR BE— i A

1 S
2 const target = { fieldl: 1, field2: undefined, field3: {
child: 'child' B field4: [2, 4, 8]};target.target = target;
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B LA R TEMNG

REAR, FHARIIENTEEFSEIEAFEL T
REME LA REERIASIBIIER, BXNREOBEEEZRNEZNSIATBEER:

fRRTEIR S| AR, FATRILAIMTRF—NFETIE], REEIFNRNE NN RN KR, H5F
RGN RE, KEXFEZERE, BREENIXTMTNR, MREGRIEERER, NRLEH
IEMEIED], XIS CAERITEIR S| ARV,

XNEETE, BEAILUFME key-value IERNHEIE, B key AIUZR—15IRARE, FHf1AILIE
¥ Map XMEIELH:

o & map PELREIAITR

° B -HER[O

o BB -RBHANRIEAN key , ZENRIEAN value #HITFE
o YrLETefE

1 EHRE
2 function clone(target, map = new Map()) { if (typeof target === 'object') {
let cloneTarget = Array.isArray(target) ? [] : {}; if
(map.get(target)) { return map.get(target); }
map.set(target, cloneTarget); for (const key 1in target) {
cloneTarget[key] = clone(targetl[key], map); } return
cloneTarget; } else { return target; 3

BRAT LRI A



- test ' X node clone3.test.]js
{ fieldl: 1,
fieldZ: ,
field3: { child: },
field4: [ 2, 4, 8 ],
target:
{ fieldl: 1,
field?Z: ,
field3: { child:
field4: [ 2, 4, 8 ],
target: [(3 r] } }

BUED, iTBIRE, B target BM, THAT— Circular £E, BIEXANEANER.
ETR, BITAILUFER, WeakMap 1#ft Map RERBAIELABIIER,

1 SHIE
2 function clone(target, map = new WeakMap()) {

Map, WeakMap | ES6

JAGADEESH PATTA [ P1 ]




Nt ABEXFEIR? , FoREE WeakMap BITER:
WeakMap WRE—HB/(ENHIES, HFNREEFHSIAN. HBELARWNR, MEAUZRER
Yo
42555 AIE?
FiIrENIER KT, 555 |A5R5IAEY, RIETERERSIBINRAI AR EURIS]
o — I WREXRWSSSIAFASIA, NEIANZRARAE (5EA7EE) /Y, HELEATsEEEMARY
AL S
FAFRNGIEZ—TWR: const obj = {} , MAINCIRT —1ESIBRIXNR, RINIABFohE
obj = null , EFSHAIREIAGZHITEW, WREFHESIANER, HHIREWAIGIS B EIEDA]
[E]Uo
ZEF
NRFLAER Map BIE, BBAXRIBZFERSIAXERATY:

1 S
2 let obj = { name : 'ConardLi'}const target = new Map();target.set(obj,'codefZ=
') ;0bj = null;

BATKNIFoHE obj , HITEM, AR target KAX obj FEHERSIAXR, FIUXIBPRNEFEARA
T AR
B¥E WeakMap :

1 SRS
2 let obj = { name : 'ConardLi'}const target = new WeakMap() ;target.set(obj, 'code
MEETERE ") ;0bj = null;

YNRZ WeakMap HIIE, target M obj FEMRMETSIAXER, HF—XUIREIWAEIRITH,
BRI TFRL = R

=T, MRBATEZNENRIEERA, £A Map IWARFEKRIFERBIFINEFE, MEFA]
FEFBR Map NEMEA BERBUXIRNTE, M WeakMap SEEFATITINLARX AR,
RUELEEFRENBEPEIEAER WeakMap RFRTEIFS|I AR, E2REEASEEMAIN, =
fRAXKT % WeakMap MEIEEAR, RBWTEARTEEIRAEXHFNANE, ERIEELBECE
in, BMEREEEE, MENS—TRBEAERFTEZLIRBAEBHEIFEREN,
REZREIEI S| ARIRE, RELRERNERT 7 IREERENEEE, NRIXER WeakMap R
B, HREAMIIAEIAEEREXFHNER, BAFNABREEHERENZEREHE T,



ELEERARIEF, FITBHEANMYREERT for in XMAR, KRE for in EEFHEIE
BIFEMRE, FPRYLETERN=MTEF for. while. for in BURITHE:

AUEE, while FIMERERIIFR, FRLL, FATAILUENERE for in BHAZA while B

FAVEMER while KEW—EBEER forEach IEA, iteratee BRAMIEHEXEL, Mhe]LUEI
BRIEHAM value l index NS

1 S
function forEach(array, -iteratee) { let dindex = -1; const length =
array.length; while (++index < length) { iteratee(array[index],
index) ; } return array;}

TEIFEITH cloen REHITHRE . HBHAIAN, BiEFER forEach #TiEHA, HBHXWR
BY, M Object.keys BEXHHFRER key #H1TIE, RBREIREHIYIE forEach KIAREHY
value HE key #/:



1 SRR

2 function clone(target, map = new 0O) { if (typeof target ===
'object') { const isArray = Array.isArray(target); let
cloneTarget = disArray ? [] : {}; if (map.get(target)) {
return map.get(target); } map.set(target, cloneTarget);
const keys = dsArray ? undefined : Object.keys(target); forEach(keys ||
target, (value, key) => { if (keys) { key = value;

} cloneTarget[key] = clone2(targetl[key], map); IDH
return cloneTarget; 1} else { return target; 1}

TE, FAIHITcloned test.js I E— P EREBAAE B ZREHITNIR |

1 S5

2 const target = { fieldl: 1, field2: undefined, field3: {
child: 'child' 1, field4: [2, 4, 8], fo { fo { f: { f: { f: { f: { f:
{fe {fe {f: {Ff: {Ff: {33} I} }} }}} },};target.target =
target;console.time() jconst result =
clonel(target) ;console.timeEnd() jconsole.time() ;const result2 =

clone2(target) ;console.timeEnd();

MITER

X node clone4.test.js

default: Q. 5@3m5
default: 0.183ms

REAE, FNIBEBEMURBERIAT,
AXE, FEEMEAERT T, AEAENMERMSEEIEFNBTER, FRIREGERRK
HMREET T

HithzhEeg!

TJ:EE’JT‘EEE_’IEF' ?*Zﬂ] {SCREETE@E object M array AmMEUIESRE, PR EFRBEMISIEZE
Bt A IEXFA, ®E8R%Z, TERNAS IR REREE,

SIERFIERS| ARE
B, YMETRGIARE, RITEREER function Fl null WAMSHAISIBRE:

EHIHE
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2 function isObject(target) { const type = typeof target; return target

I== null && (type === 'object' || type === 'function');}
1 EHIHS
2 if (!isObject(target)) { return target; ) /) ...
IRENER IR

HANTRILAER toString RIRBUEHERYS| LR

F—1 5| ALEEE toString A%, BRINERAT, toString() AZEEEN Object IR
&, MBI EEEEXNRPRFEEE, t oString() iBE "[object type]" , Hftype

EITRAVEEL,

AR, ETERI TR A ZEBEXRPEREESE, toString AKFNFTENKR, FXL L,
AKEBDSIFERALLI Array. Date. RegExp FEEEF T toString Hiko

BN LLE#AA Object [RE ERWEEM toString() A&, A call RHKZE this 18R
FRE T EERIR

1 EFIEE
2 function getType(target) { return Object.prototype.toString.call(target);}

TEHRMTHEE —EEANSELE UEEEER:

1 SEHIES

2 const mapTag = '[object Map]'j;const setTag = '[object Set]'j;const arrayTag =
'[object Array]';const objectTag = '[object Object]';const boolTag = '[object
Boolean]';const dateTag = '[object Date]'j;const errorTag = '[object
Error]';const numberTag = '[object Number]'j;const regexpTag = '[object
RegExp]'j;const stringTag = '[object String]';const symbolTag = '[object
Symbol]';

7E E ARG, BT BRI HFX:
A YOS Al
o RAILEBFHIZE



AR ENEARRBIE D,

Qe3P S

FEFHNNEEZEM object . array #ETAIUSLERHNER, RANENREFEEIERIUEHER
EIERBIREIE, SIMEE Map , Set %%‘BETLML&JEFE’\J%E, XBEHNMIEZEXOM, U0
RIRE B USSR R H th 2R,

BEFEX/IMERERFTEHSHITIE)T, BRITELEFTZIREE(TMGRAEIE, Hla0Lmiy (1 A

{} , ENIATLUBEZEE) constructor B IIERAITREL,

fBla0: const target = {} HLE const target = new Object() MIIEENE, BINXFA
ERE—NFL . ARABNMEERTENREESZE, FTUERUEREXNREER ERVEIE, IIRE
BEREEN {3, BAREMSARERTH,

1 SHIFS
2 function getInit(target) { const Ctor = target.constructor; return new
Ctor();}

THE, (RS clone RE, XJAIALIEHRVHIEREHITAIE:

1 SHIFS
2 function clone(target, map = new WeakMap()) {

i Tcloneb test. js¥ T ERYMIL ARG -

1 EHIHE
2 const target = { fieldl: 1, field2: undefined, field3: {
child: 'child' T field4: [2, 4, 8], empty: null, map, set,};


https://link.juejin.cn/?target=https%3A%2F%2Fgithub.com%2FConardLi%2FConardLi.github.io%2Fblob%2Fmaster%2Fdemo%2FdeepClone%2Ftest%2Fclone5.test.js

HITER

RABEE, BEANERXHE—T, TERHRSLBEHE MR

FATgEREhRYRE
HARRNARBEI VBTSRRI RIRLE, BIMRRBTRIE:

Bool . Number . String. String. Date. Error XJLFERT(TER 0] LA EZERAMIE
BRE AN R IGEIR I B — MR

1 EFIHE

2 function cloneOtherType(targe, type) { const Ctor = targe.constructor;
switch (type) { case boolTag: case numberTag: case
stringTag: case errorTag: case dateTag: return new
Ctor(targe); case regexpTag: return cloneReg(targe);
case symbolTag: return cloneSymbol(targe); default:

return null; 1}

Fof& Symbol ZEAY:

1 EFIHE

2 function cloneSymbol(targe) { return
Object(Symbol.prototype.valueOf.call(targe)) ;}5BEIEN: function cloneReg(targe)
{ const reFlags = /\wx$/; const result = new
targe.constructor (targe.source, reFlags.exec(targe)); result.lastIndex =
targe.lastIndex; return result;}

Kir ERBEREHBFELREBRXELETE, BXBRETUSRERRELIM—T,

E5EIXE, mAEBALER TIREERRENT™ENE, MYEEMEERIIERF, X IS API BYPALIE
E, HiEEdEELFEHFEIBEE T

FEREERI 2K

o, BRIERERBPIRRHKT, KirLRERBRLERMNATRN, mINRER—NER
FHRLAFE— iR R BB EMEZN, FIFEET T lodash IWERERAYLAIE:

uun )

1 EHES
2 const isFunc = typeof value == 'function' if (isFunc || !cloneableTags[tag])
{ return object ? value : {} }



ARXEMREZUERBBERSERERET, REMEHRIAE, ERRANFVOERELREAR
FRIXAN AR, MARERT#BETERIDZX D, o .

KPR EXNFEHREMALEE, FTEMEE RMAWEMPNERILEARILE,
B, BNALUEE prototype KX THEISKEREFI T EERLL, FiLREHEEE prototype Y,

BT UEZER eval MRBFTFHERERERN—NEILRE, FRXMGEETNERTEBREK
Yo

FAITRT LAGE AR IE M SR AN 2 d R A

7 BU{E A IEMIEY H sREAF R 20520, SAISEA new Function ([argl[, arg2[,
.argN]],] functionBody) ¥iERENEFE—MHTEIRER:

1 SR
2 function cloneFunction(func) { const bodyReg = /(?<={) (. |\n)+(?2=})/m;
const paramReg = /(?<=\().+(?=\)\s+{)/; const funcString = func.toString();
if (func.prototype) { console.log (' EBEK L") ; const param =
paramReg.exec (funcString); const body = bodyReg.exec(funcString);
if (body) { console. log('ILEEEIKEL(EA: ', body[0]); if
(param) { const paramArr = param[0].split(',"');
console.log('LECEIS%: ', paramArr); return new
Function(...paramArr, body[0]); } else { return new
Function(body[0]); ) } else { return null;
) } else { return eval(funcString); 1}

&fE, FIVBERMITcloneb test.jsx3 FEAYMIR B G175 :

1 EfIEE

2 const map = new Map();map.set('key', 'value');map.set('ConardLi', 'codefZ57E
');const set = new Set();set.add('ConardLi');set.add('codefpZER") ;const
target = { fieldl: 1, field2: undefined, field3: { child:
'child' 1, field4: [2, 4, 8], empty: null, map, set, bool:
new Boolean(true), num: new Number(2), str: new String(2), symbol:
Object(Symbol(1)), date: new Date(), reg: /\d+/, error: new Error(),

funcl: () => { console. log('codeMpZERE") ; 1, func2: function

(a, b) { return a + b; 13}

MITER
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= test —:(master) X node cloneb6.test.]js
{ fieldl: 1,
field2: i
field3: { child: 'child" },
field4: [ 2, 4, 8 ],
empty: null,
map: Map { 'key' => '
set: Set { 'ConardlLi’,
bool: [Boolean: true],
num: [Number: 27,
stry [String: "2'
symbol: [Symbol: S
date:
reg: 3
error:
Error: Error
at cloneQtherType (/Users/lishiqi/Desktop/conard/mygithub/blog/demo/deepClone/src/clone_6.7js:83:20)
at clone (/Users/lishiqi/Desktop/conard/mygithub/blog/demo/deepClone/src/clone_6.7js:108:16)
at forEach (/Users/lishigi/Desktop/conard/mygithub/blog/demo/deepClone/src/clone_6.7js:139:28)
at forEach (/Users/lishiqi/Desktop/conard/mygithub/blog/demo/deepClone/src/clone_6.js:23:9)
at clone (/Users/lishiqgi/Desktop/conard/mygithub/blog/demo/deepClone/src/clone_6.7js:135:5)
at Object.<anonymous> (/Users/lishiqi/Desktop/conard/mygithub/blog/demo/deepClone/test/clone6.test.js:37:16)
at Module._compile (internal/modules/cjs/loader.js:688:30)
at Object.Module._extensions..Jjs (internal/modules/cjs/loader.js:699:10)
at Module.load (internal/modules/cjs/loader.js:598:32)
at tryModuleload (internal/modules/cjs/loader.js:537:12),
funcl: [Function],
func2: [Function: anonymous] }

=]

NTEEFRER, A KEXRERE R LEPIERIAES:

mapTag ‘[object Map]';

setTag = '[object Set]';
arrayTag = '[object Array]';
objectTag = '[object Object]';
argsTag = '[object Arguments]';

boolTag "[object Boolean]';
dateTag = '[object Date]';
numberTag '[object Number]';
stringTag "l[object String]'s:
symbolTag = '[object Symbol]';
errorTag = '[object Error]';
regexpTag = '[object RegExp]';
funcTag = '[object Function]';

deepTag = [mapTag, setT

function forEach(array, iteratee) {
let index = -
const length
while (++index

b




aet -
o=y

&

function isObject(target) {
const type = typeof tar

return target !== type =

function getType(target) {

return Object.prototype.toString.call

function getInit(target) {
const Ctor =
return new Ctor();

ctargec.coenst

function cloneSymbol(targe) {
return Object(Symbol

function cloneReg(targe) {
const reFlags /\wx$/;
const result = new targe.const
result.lastIndex = tz¢ >, lastIndex;

return

resulLt;

function cloneFunctio n(fumc) {
const bodyReg = /(?<={)(.|\n)+(?=})/m;
const paramReg = /(7< \() +(?2=\)\s+{)/
const funcString = func.toString();
if (func.prototype) {
const param = paramRef
const body = bodyl
if (body) {
if (param) {
const paramArr =
return new Function(...paramA
} else {
return new Function(body[0]);

i -
ing);

‘.EXQC{FHH(;TF

+
} else {
return
}
} else {
return eval(funcString);

}

function cloneothEIType(targe, type) {

const Ctor =
switch (type) {

case boolTag:

case

case

case

case

\\H\n\’. onstructor 3

dateTag:

return new Ctor(targe);

case regexplag:
return -loneRe

case symbolT
return

case funcTag:

‘J( tar ge

Sl S
oneSymbol(targ

.prototype.valueOf.call

ructor(targe.

param[0].split

source,

5 REERE

"function');




if (! ; t(target
return

}

const type =
let cloneTarget;
if (d '

} else {
return

}

return

1(value => {

rag) {
((value, key) =>

(“ Y s (

{

Lide));

return

}

const keys ype == yTag ?
if E
s

1) |

return clone get; C©na

A : github.com/ConardLi/Co...
a0, —MNIVNESRE DR R TR ZMAIR S8,

THABURMBHERKERB S, NRMFIAZBATHNNAEAFH—EE, BAMRARIZE
L E&EIBAGREE IR E.
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