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BXF—NEEHITHE (layout) RIBHE, NIRSHUEHS [ESRIBINEZ —HY CSS ERtiiESEE
(CSS basic box model) , BBTTERTA—MMEIEF (box)

— NEFHRIEOMNEBDER: content. padding. border. margin
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padding-bottom
border-bottom

margin-bottom

A
B, A

width

content , RISEFRAE, ERNAFIEHR
boreder , RENiOE, ESTTRATHINLIERN—FKEEZFRE, BEM. Hl. HB=8DEMK

padding , BIRIBEE, BRMASEERNXIS, PBIESFERN, BUEAREEAK, SR FH background
IEEs=1)

margin , BJAMARE, FETRMEIEEIMITH, TREBEIEAEHEMTERAIXE
PAR—MTHINAEWNREY, TEEEEE=4HE:



THE CS5 BOX MODEL HIERARCHY

(content)

border

background-image

background-color
margin®

* transparent elements

TESRERAHS:

<style>
.box {
width: 200px;
height: 100px;
padding: 20px;
}
</style>
<div class="box">
T

</div>
HBRANENSIEE TR, HARMITRAIAR/NEER T 240px

XZ2REA, fEcssHh, BEFEBATLADHK:
o W3CtnEEFRE

. EERSHTER

AANBRT, E2FREAw3c nERFRE

—. INEEFEE
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NESFEE, EXRSRIANEFRE
TEHEENER FREAMREE:

margin-top
border-top
padding-top

content

ybu-uibiew

+ &
@ @
- o
oM :

Q.

padding-bottom
border-bottom

margin—bottorn

i
T A

width

N EERLAER:

o EFREE = width + padding + border + margin;
o AFREE = height + padding + border + margin

EiE, width/height IRRNEBEE, ~ES padding # border {8

FTLAEMEEREH, &8 width /9200px, {BERFFE padding , {B3LfR ERFRIZEEF240px
=. [ERRSFRE

EHEEIE ERETFRENREE:
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margin-top
border-top
padding-top

content

margin-left
padding-left
ybu-uibrew

padding-bottom
border-bottom

margin—bottorn

y
e

width
M EERTUEE:

o AFREE = width + margin;
o BEFEBE = height + margin;

HEiE, width/height €887 padding #1 border (B
Box-sizing

CSS FRy box-sizing BHEEX T 3| BMZINTHE— N TRIIBEEMESE

BE:
box-sizing: content-box|border-box|inherit:

o content-box BXIAME, TT=RY width/height A& &padding, border, SiRERFIERIRN—
e border-box JtZHY width/height & & padding, border, SREREFIEEIERIN—E
e inherit $§% box-sizing BMHANE, ROZMTTERARE

EE_EEGIFE, REEF/I border-box 1#&EHEL

<style>
.box {
width: 200px;
height: 100px;
padding: 20px;
box-sizing: border-box;
}
</style>
<div class="box">
TR

</div>
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XEHE, BMALURIE FHIFT SIERIEEE/9200px
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e https://developer.mozilla.org/zh-CN/docs/Web/CSS/CSS Box Model/Introduction to the CS
S box_model
e https://developer.mozilla.org/zh-CN/docs/Web/CSS/box-sizing
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CSSizeErmECSSMNIAYSE—ER D

ERTTHRIIRMER S E SRR SRS HTMLUITTERN S 2409 AR RICSSE BRI
ERRRRFMIARAUTTR, MM IR AIISR”

BATA—A nem EE49FFR

<div id="box">
<div class="one">
<p class="one_1">
</p >
<p class="one_1">
</p >
</div>
<div class="two'"></div>
<div class="two'"></div>
<div class="two'"></div>
</div>

KXF css BHHEESRERNE:

o idiEIREE (#box) , 1EFEidAboxfIrTE=
o RIEIEER (one) , EIFEEB HoneIFEITR


af://n64
https://developer.mozilla.org/zh-CN/docs/Web/CSS/CSS_Box_Model/Introduction_to_the_CSS_box_model
https://developer.mozilla.org/zh-CN/docs/Web/CSS/box-sizing
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FREIEERE (div) |, RS AJIVIIFRE TR
JEfCI%IREE (#box div) , 1E#RidboxTcERNEBRIERIdIVITE
FiEESS (.one>one_1) |, EERITERN.onelIFFE.one 1897

AR (divp) , BERdiv. pRIRTETTR

R — L FRERAARS IR BR A S A RS |
RV ESFiEEs

tTink o EEEARME VS R BREEL
tvisited: MEHLCUHE TS in) B RERE
ractive: EIRTEEhHERE

thover : RARTEEMFANIE LHKILE
:focus : EFAGELAN
:first-child: RIGEMEANTILE

o (TGRS

:first-Tetter : HTIEEUIRE RSN E 7B
:first-Tine : EHUHEEIEBFEHNEIT

tbefore : JEFEIIEMEIEICR M N AR N E
:after @ EHEBEWETEINE NN E

[attribute] #EFHHattribute/dtEMcE
[attribute=value] EHFFEMHHattribute=valuefits
[attribute~=value] &E#Fattribute@itf&valueffck
[attribute|=value]: i&#attribute/gitivalue kit

£ css3 PFTEANERRRAIN T

o ERUEER (p-ul) , EENEEpTRIE TR
o fhERE

:first-of-type RIGEMENICE

:last-of-type RTuEMHRE NIt R
ronly-of-type SnRMIFFERAMME—TIUER
ionly-child RjeEHME—TILEK

inth-child(n) EHETCEFHENDTFILE
:nth-last-of-type(n) EHFERXTEPFENNT IR, MWEHAHT
:last-child RILEMEG—AILEK

troot WEHTMLICEY

rempty FREZMITER

tenabled EHFHFERH T HE

:disabled EZFWEEAITER

:checked #E#FiEFILER

:not(selector) #%&#FIE <selector> JLEMTAILE

1ESBEBIEIEES (.one+.two) |, EREEE oneZ[BAYFFE twoTtx



[attribute*=value]: E#attribute/BHEESvalueI itk
[attributeA=value]: i&#Fattribute/@EH L AvaluelIfiE it
[attribute$=value]: i&FFattribute/BM4E AvalueIFiE tE

=. %R
TEHEARZRXT css EiEasRILE R EBA IR :
PNEX > IDIEFERS > SRIkiEES > IR IkiEes
FEARTERERE, MEREHA. B, C. DHEFRRAEN, HPEMNETEMUT:

o WIRFENEMFIN, BBAA=1,BUWA=0

e BRYEFT IDIEERHIAVRE

o CRYBESFT KikiFas 1 BIEEEREs 1 fh3k HIMAIRIRE
o D RYEFT fr&sidkias fl (oo HIMAIRUREL

XEBEANMF:

#nav-global > ul > 11 > a.nav-Tink

ERLEMNEE, #XKE A B ¢ D AYE:

o HANRBEWEMFIN, FTLLA=0

o IDIEFE/BIHHM TR, B=1

o JEFESFHI TR, BIHEESFHITOR, PEEFEFHIOR, FLAC=(1+0+0)=1
o IREBIEREB/HITIR, ATHEREIATOR, FrbAD=(3+0)=3

rFEEENA . 8. c. b AILAEIEE: (0, 1, 1, 3)
METHARBUWTHEZE, FREEHEHN:

o WEFAHIRHITIER , BAENARES
o WMRBF, NHESFEHN—(LHITIR
o MRAMULEMEE, NEENSESRE

299 FEAMLERITERN, FOIRMERBKEXNNARES, NRIMNERAZTEBENHER, S
BE(FF limportant

=, HiREHE
7 css h, WRRIRNRAQTRRE—LEN, FRTESENEXLREY
XTFAEIE, TSR

. FURRIUBLE

font: A& 71K

font-family: MlE L& K7k 251
font-weight: % & kA4
font-size: W& TR
font-style: & SUFARM XM
font-variant: fm KR/ 744k
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af://n158

o MARIIEME

text-indent: A4t

text-align: SCAIKFST X
line-height: 177

word-spacing: 3insEkyE s A s 5
letter-spacing: sk 745012 A
text-transform: $%#HICA KNG
direction: #EXAMNHET

color: A

o JTEAINM
visibility
o RIEMBEM

caption-side: ENMFEKIRENLE
border-collapse: & If&I&IIHE
border-spacing: 15 EAHA 50 R (7] ) 2R 25
empty-cells: FICHIAHER H LS %
table-Tayout: FRHHITEE B4 RE

o JIEREM

Tist-style-type: SCFRITH I/ A AR
Tist-style-position: /Ml E
lTist-style: DL EREMFELIXEEES

* 5|A

quotes: WEiREGIHIMG'5HA
o JttrE

cursor: ikl LIS E AR

AP IR L

o a IRERIFIREI B RERAR R
o h1-heIREFIRIIA T HERBERARRT

FERIREE

e display

o KB vertical-align, text-decoration

s BFRENEN: BE. BE. WINLIE. 01EE

o HEEM: SEER. BB, (EF

o EfIEME: Fah. BRFEN. EfipositionF

o FRYABEM: content, counter-reset, counter-increment

o HERFEETUEME: outline-style, outline-width, outline-color, outline
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o TUEMEINEM: size. page-break-before, page-break-after

2530

e https://www.html.cn/qa/css3/13444.html
e https://developer.mozilla.org/zh-CN/docs/Learn/CSS/Building_blocks/Selectors
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BAVEREABIONIR, SEHILTER:

* XN TEBEEART?
X EEAREEIEN?
XA TTRAEIEEAB R RIEF?

FRRETHEZERERFNE, SETEHZINIIER, XEHTRE src i

BFC (Block Formatting Context) , BIREERMU LT, EERATHN—RERKE, HFEE—E
BTECHIERMN:

s WBHNEFREEESMAL—ME—MMINE

o XWFE—BFCEHRMEPHNEFHmarginaREESE, SHEEX.

o BN ENAINLIESEESRNAAREEM (NLRIG) . BEFETEBENT

* BFCHIXEAESfloathitEXIHES

o ITEBFCYRER, FahFRtEs5ItE

e BFCHENELMN— M REIMIIAE, AREENTFEATMEINEITER, RZIFA

BFC BRVZEA—MEX TN 2T, LEREF T E A= EIINBITTE

=. MRREG

fik BFC IR EEAIRT

e 1RITE, BIHTMLITER
o FEjuE: float{ENleft, right
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https://www.html.cn/qa/css3/13444.html
https://developer.mozilla.org/zh-CN/docs/Learn/CSS/Building_blocks/Selectors
af://n221
af://n223
af://n251

e overflow{EAA visible, 79 auto. scroll,
o displayf9{&Ainline-block, inltable-cell,

flex, grid, inline-grid
e positionfY{EHabsoluteskfixed

=. MBn=

FFE BFC R4S, TS sBFc MFBBELA TR

PilkmarginEEE& (1564)

<style>
p {
color: #f55;
background: #fcc;
width: 200px;
Tine-height: 100px;
text-align:center;
margin: 100px;
}
</style>
<body>
<p>Haha</p >
<p>Hehe</p >
</body>

EZT:

Haha

Hehe

hidden
table-caption, table, inline-table, flex, inline-


af://n265
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A p TTRZERVEEREY 100px , KET margin BE (8E)  LIEARAE, MRE—TPH
margin J980R%IE, WNPZERIEEREIAR100, LIGRARIAHE,

BIEAE], F— BFCc BUAEMESPIIEFH margin SREES

LA p SMNEIEE—ESSE, FRXNEEEM— BFC, FARD p IABTRE—BFC, A%
H¥ margin BEE

<style>
.wrap {
overflow: hidden;// #HBFC
}

p {
color: #f55;

background: #fcc;
width: 200px;
Tine-height: 100px;
text-align:center;
margin: 100px;
}
</style>
<body>
<p>Haha</p >
<div class="wrap">
<p>Hehe</p >
</div>
</body>

XA, BIENAEEE:



iAFRPIEREEN

<style>
.par {
border: 5px solid #fcc;
width: 300px;

.child {
border: 5px solid #f66;
width:100px;
height: 100px;
float: left;
}
</style>
<body>
<div class="par">
<div class="child"></div>
<div class="child"></div>
</div>
</body>

THEEROT:


af://n277

M BFC A EBER, FMTHRBESS, RURNATLA (par TREESBE 8FC, WRBBFENTT
HitEsENRESTE

.par {
overflow: hidden;
}
SCHIREERAN T
BEMZERR
XEZEANFIZRIE
<style>
body {
width: 300px;
position: relative;
}
.aside {
width: 100px;
height: 150px;
float: left;
background: #f66;
}
.main {
height: 200px;
background: #fcc;
}
</style>
<body>

<div class="aside"></div>
<div class="main"></div>
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</body>

BEREWT:

BIEHE, BN ENAI/MAEESE SR mn R EEk
Hi, B .aslide IFaNTE, BE nain WDMKAESSE SR LB
M BFC IXIBAS S ZNEFES
FRUABRA TR LAE S it A& main 4E6% BFC , LALGERN =S
.main {

overflow: hidden;

}

XAHR, #ifYBFC FE5FDM (aside TRES, EIHSIRIEGSRNERE, f .aside WEE, B
TR
R :

MG


af://n299

JLER EE/LNEA, #MAILT src SEIRMERE—MRMYAER, BENFTRERAMINENITER

25308k

e https://developer.mozilla.org/zh-CN/docs/Web/Guide/CSS/Block formatting _context
e https://github.com/zuopf769/notebook/blob/master/fe/BFCHES%8E%IF%E7%90%86%E5%8
9%96%E6%9E%90/README.md
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EHEFARETRE, NIR—BNANHEIK, ZHTFTRBENER, AU ERE2ER, AT
REAFRERARE, XM HERMEER(INCEHNN AR THRERS

XFNAR iz, BATTLAD R :

o BTN Aim
o BTN

=, EWHN

BITXFimthEig
ERIOREE, BNAE—TRNET, BHES USRS IR
SRR, R css RIEHE:

o text-overflow: HUELMANHIR, BREITSRARRIEIATIA

e white-space: RENFHE—ITRZR, FEEHR(T
o overflow: XFKEBHRERE, VEEELHNAS

overflow X9 hidden , EBIERAERKITRIINEERMAIBEHITER, BERS TER MBS
XA HE

white-space:nowrap , {EFARIRENAFRTIT, & overflow:hidden F] text-overflow: ellipsis

ERTRIESH


af://n301
https://developer.mozilla.org/zh-CN/docs/Web/Guide/CSS/Block_formatting_context
https://github.com/zuopf769/notebook/blob/master/fe/BFC%E5%8E%9F%E7%90%86%E5%89%96%E6%9E%90/README.md
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text-overflow BHEBWT:

o clip: HBWRANANHHIHHIE
e ellipsis: HBXIRANARimHET BREEIRC (...)

text-overflow RBEIRE T overflow:hidden F] white-space:nowrap A BEZ4NEY

BT

<style>
p{
overflow: hidden;
Tine-height: 40px;
width:400px;
height:40px;
border:1px solid red;
text-overflow: ellipsis;
white-space: nowrap;
3
</style>

<p XA AR R B OARIK S AR B SR R AR e AR R

AR AR — A< /p >

AN

[

IXE N ARXE VAR E WA E K.

JLIER, REPTXAaHBAER, FEERSERINERST

EZRPE S B
ST RHNE, BT HPFHIER:

o ETSEAM
o ET{THEM

EF ek
fhrcsE + Bl
TORY css RIBEEMIANT
e position: relative: J{ATTREIIENR
overflow: hidden: MZAHHIRERIZEEMISEANS)
position: absolute: AEIRSHEIIEN
line-height: 20px: E&TTHERSE SEEEHNER FIZETS, EHSMTE
height: 40px: RELRITTESE
after {} 1 IREBIESH
(ASELURNT I

<style>
.demo {


af://n346
af://n354
af://n355

position: relative;
Tine-height: 20px;
height: 40px;
overflow: hidden;

}
.demo::after {
content: "...";
position: absolute;
bottom: 0;
right: 0;
padding: 0 20px 0 10px;
3
</style>
<body>

<div class="demo'>X&E—BER KK A</div>

</body>

SSREBRIFIERE, MR R ENEMENTREAEENT, BB overflow: hidden (%

RYF
XMSCMEB LI ™MUA:

MY, MBERERNGREFIISHF
IEREVEMT, TRIEAEEEMEEEE

—MRAFEEXAIAHE, ALK E word-break: break-all {F—/ BRSBTS TIRD

BT {TEEi
5 css SLHMBAFRERER, BOAY css (UBNT:

-webkit-line-clamp: 2: FRIRFIE—MATEE RN ARITE, ATIIZR, ©HREHS
HitipWebKitEHE)

display: -webkit-box: FINEGFEA, BURIENEM RESFREEER

-webkit-box-orient: vertical: Fl1E&ESFER , IRESICRFEEXIRIFITEATHFIG
overflow: hidden: XA&i&HRENREMIZHAS

text-overflow: ellipsis: ZITXARIER T, AEKS". foEEHBERNNA

<style>

p {
width: 400px;
border-radius: 1px solid red;
-webkit-Tine-clamp: 2;
display: -webkit-box;
-webkit-box-orient: vertical;
overflow: hidden;
text-overflow: ellipsis;

}
</style>
<p>
X — BE AR S — S SUARIR S — B SOARIX R — AR I R — AR
X B AL e — B AR A — BRI S BRI e R
</p >
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HJLIEER], LIAERT webkit Y css BT R, ATLGRENGESEER PCimf webkit PIZAYNIEE
28, HBTBinASEEER webkit , FRLABNRERZE

FEIENR, URXAI—RRRKINRNHERF, WEZEHRINwordwrap: break-word Bt

EBEBIIEA javascript SEIIECS css , SEEMXASUO NAS:

CSSEEMIUNT :

p {
position: relative;
width: 400px;
Tine-height: 20px;
overflow: hidden;

}

.p-after:after{
content: "...";
position: absolute;
bottom: 0;
right: 0;
padding-left: 40px;
background: -webkit-Tlinear-gradient(left, transparent, #fff 55%);
background: -moz-linear-gradient(left, transparent, #fff 55%);
background: -o-Tlinear-gradient(left, transparent, #fff 55%);
background: 1inear-gradient(to right, transparent, #fff 55%);

}

javascriptfCrBanT:
$(function(){

//ARBOCA AT, FFRBCCAR N =, B IRATEUE BT R TAT, TR0 B I AT 230 43 AT Bl
B, i bAErss
$('p').each(function(i, obj){
var lineHeight = parseInt($(this).css("Tine-height"));
var height = parseInt($(this).height());
if(Cheight / TlineHeight) >3 ){
$(this).addclass("p-after")
$(this).css("height","60px");
}telse{
$(this).removeClass("p-after");

;
b

S5 3

e https://www.zoo.team/article/text-overflow
e https://segmentfault.com/a/1190000017078153

05.iRIRXI CssTRimIE S HIIRMT? BMLEXaI?
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| =4 |

CSSTRALIEZR

—. 2t
css {ER—IHRCIES, EHENEE, WERENERRE, BRI EHR—LTE

FELEREERINRBEENNG, FoEEFAT R, AITER, TEXN TR TEImE
i, FESEARD css RELRMRESHANRFEZS THIFA css S

Css TR EERRER YT _ IR EAYFIRTT 2

FRabIEES

T77T css 1BS, BINTEWNZE, RS (mixin) . REEFIRE, ik css BHUER. 5E
AERLE, TR css OB

BE—EBEXANEENR—MENTES, RIBXEELEN BN, XML BTN
B8, PWIFHERRIRNAY css XF

—. BljpLL
Css MmRIES ERIREEA = AMFHTRLIERE, DR

® sass
e |ess
e stylus

Sass

2007 it , REHEREENI css LM IERE, A Ruby #HXAISZIFN compass IX—E3B AR
Css 1EZR, BRI LESS &, EEHLEIT2EIES Ccss BY scss

NAHRERE S .sass 5 scss , AJLATHEIRER sass W4aH AN EEXAIESENS S
less

20095 HIN, 3 sass HIEIMEA, (BX(FERA css HIEX, LRSS FAEMSHIESZLLE, &
Ruby {t X ZHNSZ4FEITERIL sASS


af://n414
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Hf RIS sass 3k, A4RIENRERTE, MIMMREERFIFRE css, RIIRBEMT sass BELE
T scss A9AT

stylus

Stylus &— css FYFRLERIEZR, 2010 &774, EH Node.js X, FEMAFLE Node TNHHIT
Css FTRAMIESTHF

FrlA stylus B—fEENES, LGN, 80, EEFMOM css . WRER, HARLM
BB E sass/LESS 34

=. X35l
ERFTIULIERRINEEEXR, BERARSH, ERIUTHIE:

e I8 (variables)

o {EFIE (scope)

o RIZES (mixins)

e HRE (nested rules)

o RIBELIL (Modules)

Eitt, TEMEFXLSERNXS!

B ER

lessFscss
.box {

display: block;
}

Sass

.box
display: block

stylus

.box
display: block

HRE
=ENREEEEE N, EEEs|ARQFEERERE & tiEE
XBIRE Sass #1 Stylus AILARIREXIESHIA PSS


af://n440
af://n445
af://n460
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less

.a {
&.b {
color: red;

(S

=
Eg

LETEEN Css BNT —MEMIERA, B TIRFKAE Css hREEBPHIIES [HEwhD ]
less FRARIREXLL @ T3k, FHRRETERNEZEE, MEXERNXEETEMEAES : 0F
JIF

@red: #c00;

strong {
color: @red;

3
sass FREARIREIR Tess +oRIAN, REXERREER ¢ FFk

$red: #c00;

strong {
color: $red;

}

stylus FIBERIRAEMMRE, AR sk, ARNSS TETE, EERSTREZE
BT -

£ stylus EAIARINGER e FFSTLEPEE

red = #c00

strong
color: red

310

Css TUmiF=RICREMTERE, EMEFEEmE. G js —&, S2ENEHRIEREERE
2, #orm L RIERRERK

sass PAGFEERET=E


af://n475
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$color: black;
.scoped {
$bg: blue;
$color: white;
color: $color;
background-color: $bg;
}
.unscoped {
color:$color;

e

.scoped {
color:white;/*/&Eth*/
background-color:blue;

}

.unscoped {
color:white;/*Ath (BaRAEME) */
}

FTLA, £ sass PREFAEENERIIZESR

less 5 stylus BOYEFBIEER javascript T2, BAXSERESENNTE, IRREHKE, &
GEE—#, —RK—RETEK, BEHRALE

@color: black;
.scoped {
@bg: blue;
@color: white;
color: @color;
background-color:@bg;
}
.unscoped {
color:@color;

wmiFEE:

.scoped {
color:white;/*Afh GHM T RiEAE) */
background-color:blue;

}

.unscoped {
color:black;/*2 GAMH T a&RAE) */

iEBA


af://n500

BN (mixin) MiZGERTEMERRRIFEEAVIIEC— T, BEBAKR, Mixins AILUG—EoHZHE,
TERERIRE LAIRER, RS EFRESER

AJLAE Mixins RENEBHEIASE

£ less 1, BREBMNEERIBBENTFMN classA FEINB—EBELENM class , tHEEFERBEES
#, SHETENEH

.alert {
font-weight: 700;
}

.highTight(@color: red) {
font-size: 1.2em;
color: @color;

.heads-up {
.alert;
.highlight(red);

e

.alert {
font-weight: 700;

}

.heads-up {
font-weight: 700;
font-size: 1.2em;
color: red;

sass EBE mixins BAEEFEH @mixinn , EEEE mixin 98, BIUIRESE, SHBNTESFE
BRI

@Gmixin large-text {
font: {
family: Arial;
size: 20px;
weight: bold;
3
color: #ff0000;

}

.page-title {
@include large-text;
padding: 4px;
margin-top: 10px;

}

stylus FRGBEFIRIFM css TUHERRESHREGIRERE, MILUAEREE/RS, MEEESAH
mixins B, REEENSHMANEZERES (=) FEE

error(borderwidth= 2px) {



border: borderwidth solid #F00;
color: #F0O;
}
.generic-error {
padding: 20px;
margin: 4px;
error(); /* fiHerror mixins */

}
.login-error {

Teft: 12px;

position: absolute;

top: 20px;

error(5px); /* JHerror mixins, IS4 Sborderwidthfi{EiEE N5px *
}

EBtERIE
BRI css BB B— N MERR
scss. less. stylus =&AERT L& TR

@import './common';

@import './github-markdown';
@import './mixin';

@import './variables';
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e https://jelly.jd.com/article/5dcb9c73641a030153732a89
e https://zhuanlan.zhihu.com/p/23382462
e https://baike.baidu.com/item/Less/17570158
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af://n513
af://n518
https://jelly.jd.com/article/5dcb9c73641a030153732a89
https://zhuanlan.zhihu.com/p/23382462
https://baike.baidu.com/item/Less/17570158
af://n526
af://n527

[E]
1]
bt
R

&
=
ke
HiD

|
|
|
|
|
[
|
|
[
|
|
|
:
,[ I ]
|

e
—. IS

ERIRFFRRIRR, HIVERMRSFERI—=AIAAAR, teanibubEaE = R mEnzE

QLiBEm ~

BEBXT, HISEREREE svg ZXmM=HAARE, BINRAMER css AR — =B
e?

SIS F B HAEME, @BiOER A 75k
—. EmigE
FEL T EFEE, BABER TTE—E, LIt EER

<style>
.border {
width: 50px;
height: 50px;
border: 2px solid;
border-color: #96ceb4 #ffeead #d9534f #ffad60;
}
</style>
<div class="border"></div>

SN T B


af://n529
af://n535

15 border i%E 50px , MREWTA~:

H&XIEUA width . height , XEHRRZEBE(REAGRXIHIPS BEIRHEN,
WTFEFR:

b3l
iR
1
oF
e
E
d

XEHERMER BB N A ERCHI=AT,, NMRFETS=AF, AFTELL. £ GiOERENC
A LUSEI RSB =AR

BiXFE, BAME LRI T =/AF, BXrt, RBESBOERLESIEE, FERLSNE
ExE

RESTIARBAT



.border {
width: 0;
height: 0;
border-style:solid;
border-width: 0 50px 50px;
border-color: transparent transparent #d9534f;

RBELIM—REVER=ON=AF, BTXEREEBEM border Bit, FUUREENGER
FREFTE— M —R=A e X

.border {
width: 0;
height: 0;
border-style:solid;
border-width: 0 50px 50px;
border-color: transparent transparent #d9534f;
position: relative;
3
.border:after{
content: '';
border-style:solid;
border-width: 0 40px 40px;
border-color: transparent transparent #96ceb4;
position: absolute;
top: 0;
left: 0;

S ESEL NN

div.border::after 20 =< 40

HETREMSREUSHNREXEESE N0, WRSXERITLEEENPO—R, BT EEH
DX RAENL

BTTREALHTHALN SR, HeeE e T RE:

RENEBINT:



.border:after {
content: '';
border-style: solid;
border-width: 0 40px 40px;
border-color: transparent transparent #96ceb4;
position: absolute;
top: 6px;
Teft: -40px;

=. [RIESHh

HJLIER, DERIM=—AFATED, WELFREARRE— MBS, WRBENNSNFDRERRFRIE
&, BIOERHRK, TLUSEISROERE—

SO BIEGHINERR R, A TE/LAMER:
o EUE—SRIOARTR, SiXFKINEMBIIMSIANEMIBD 2ZMERT
o LXBWIART, FMIRZAXITHI=FH
o SRBINRBEfZRARNT, RIRBIATEREESIEXR


af://n559

B
1 4 71 71
= d 9 ™M &
E N W .

B EEREAN, FIEheE. Bl DURRERNBRESEFEE, MesistEMRREN=fA
IMREEHA=A, NLEREE=/TTINERE, HiIHeEnEE N LINRE
SEHCASAN T :

.box {
/% WERAN */
width: Opx;
height: Opx;
/% RERAN R B &L/
border-top: #4285f4 solid;
border-right: transparent solid;
border-width: 85px;
/* SALRE */

margin: 50px;

Sk

o https://www.cnblogs.com/echolun/p/11888612.html
e https://juejin.cn/post/6844903567795421197
e https://vue3js.cn/interview



af://n576
https://www.cnblogs.com/echolun/p/11888612.html
https://juejin.cn/post/6844903567795421197
https://vue3js.cn/interview
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02.css3EEE L

J,.-]'
" —
2l |9
b
M e o o o o o i — —————————

—. &=ft4

CSSHJE (CSS Animations) EAESHIFENAIAIFAT BIFCIES (XML) JTHRERCSSAIENE
HUIELR

BlfETTE MRS a3 — TP URIIEE

ERNHMERRERE, ¥, hek. BNEFEE, SRNENES M ERNEREAS

css SEHIFNERIG, BT UM

e transition SCILETESENE
e transform ZEZSHHE|
e animation SCHIBEENENE

—. ZTMAN
transition SEIGTEETNE

transition BT :

e property I HEFET W McssEME

e duration:FEpILERR B EMIRTEIR(SEE mS)
e timing-function: SR RAVIERE L

e delay: BIEERATGEIR A AT A

Erh timing-function NEBWT:


af://n584
af://n587
af://n600
af://n601

E it

linear & (ZF cubic-bezier(0,0,1,1))

ease MIBZREZE (cubic-bezier(0.25,0.1,0.25,1))

ease-in 2BTR (257 cubic-bezier(0.42,0,1,1))

ease-out 2122 (ZTF cubic-bezier(0,0,0.58,1))

ease-in-out SRBENE (257 cubic-bezier(0.42,0,0.58,1)) , HiEihbasaER

cubic-bezier(n,n,n,n) £ cubic-bezier BEHEX BCHHE, AIREAYER 0 = 1 ZaVEIE

IR HFAREEMEREFERITIER, 0 display:none<->display:block
ZEMilF, SEIEAREEN LR R ETHENERER

<style>
.base {

width: 100px;
height: 100px;
display: inline-block;
background-color: #0EA9FF;
border-width: 5px;
border-style: solid;
border-color: #5daf34;
transition-property: width, height, background-color,
transition-duration: 2s;
transition-timing-function: ease-in;
transition-delay: 500ms;

/* 5"/
/*transition: all 2s ease-in 500ms;*/
.base:hover {
width: 200px;
height: 200px;
background-color: #5daf34;
border-width: 10px;
border-color: #3a8eeb6;

3
</style>
<div class="base"></div>

transform £3EENE
BEUNEBIITHEE

e translate: {5
e scale: #EHY

e rotate: fEgk%

o skew: {iFl

—IRECS transition IS E{FHE

SFERE, transform AXIE inline TT=X, ([EAFHEEENA block

border-width;


af://n638

T

<style>
.base {

width: 100px;
height: 100px;
display: inline-block;
background-color: #O0EA9FF;
border-width: 5px;
border-style: solid;
border-color: #5daf34;
transition-property: width, height, background-color, border-width;
transition-duration: 2s;
transition-timing-function: ease-in;
transition-delay: 500ms;

3

.base2 {
transform: none;
transition-property: transform;
transition-delay: 5ms;

}

.base2:hover {
transform: scale(0.8, 1.5) rotate(35deg) skew(5deg) translate(l5px,
25px) ;
}
</style>
<div class="base base2"></div>

JUERIEFRETIERE, MR, ¥, MK

animation SCINBEENENH

animation 2H 8 NEMAIES, DBIAIT:


af://n655

B faik BiE

IEEE R — NEHAFTEERTE, &

animation-duration N o .
Ut (s) == (ms) , BARO

animation-timing- IEERETATEREL, RIshERVIRER linear, ease. ease-in,
function 2, EAR "ease" ease-out, ease-in-out

IEEMERERRTE, BDRIE{IRIFHA,

animation-delay ERAL 0
EINPAVS=

animation-iteration- s N .
IEENERBBEIREL, BOARE 1
count
normal, reverse.
AR normal alternate, alternate-
reverse

animation-direction

R [ER RS ERYIE]

_ - . forwards, backwards,
animation-fill-mode IEEIEERER., ZKAR none

both
animation-play- IEEEREHUAS, [EEETHEE. _
" . running. pauser
state ZHAR running
animation-name f55E @keyframes FNEIFIZFR

css FERFEEN —LEXFEAM, MEROM, NIESSRETINRETHEITEL SR,
BId @keyframes 3E5EN FENI

FELE, WMNRFAVEEILTRIEE B, REEEFHATIERMINEIR :

@keyframes rotate{
from{
transform: rotate(0deg);

}
to{
transform: rotate(360deg);

from FRNEFHIRAYER—IA, to FRIEEERATAIAP—ML
el LAMERB St 2 E A AR
@keyframes rotatef{

0%{
transform: rotate(0deg);

}
50%{

transform: rotate(180deg);
}
100%{

transform: rotate(360deg);
}



EMIFTREWE, TRAIUEZAET !

animation: rotate 2s;

S

L4
~

B ax

transition (if  FATIRETTRACKERITE, FanimationEXIAONER, BT LERAR
&) T

transform (&  AFuEHITIERE. B, Boiekiig, FREFXHEIEFRKBEHAXE,
) HMAEZ T color—HERARIR BRI IME"

;;;a)nslate (% RRtransformi— M EMEE, BIFaD

animation (&f

) BT REHNERELE, R E5HNEE g2 ES

2538

o https://segmentfault.com/a/1190000022540857
o https://zh.m.wikipedia.org/wiki/CSS%E5%8A%A8%E7%94%BB
e https://vue3js.cn/interview

03.1515Eem/px/rem/vh/vwX 3l

em/px/rem/vh/vw i g E
=

—_— N9
«~ JleA

EENIMETAT, BMNRAZAR px. %. emXJUNEBEN, SALIERTARONME AR, BRE
EER RIFATSREME


af://n705
af://n723
https://segmentfault.com/a/1190000022540857
https://zh.m.wikipedia.org/wiki/CSS%E5%8A%A8%E7%94%BB
https://vue3js.cn/interview
af://n731
af://n733

M css3 TR, NSRRI ERMISHSIRFAR T BIIM—TMER, #iET rem. vh ww, vmEF—
LHRTTE R

FURSRLESTIOS AT R LR BRI TNE, IBRSHRRSPERILS, BEEeEs
=. By

£ css B, AR AKERN. B384, RS

CSSEA(iL
A< E R em. ex. ch. rem. vw, vh, vmin, vmax. %
I E RN cm. mm. in, px. pt. pc

XEHAIEEHHApx. em, rem, vh, vw

px

%ﬂai‘l‘%%{ﬁ%&ﬁ\&?ééiﬁtr %uEP

BEASE pOARZIENKE, RRETERNIRTEEREER, ox ERERIIX/NERHER
XEZFRLAATS px AEEIERNL, FET px BIA/MOTTRAVEBEIETX

em

emZMEHKERN, AT ARNSKANANFERT ., AR TAMNAIRIFER I RMA IR
B, WEFUGERAFATART (lem = 16px)

NTE font-size BFURE, EAIFET css PHY body FEIFESHEEH font-size = 62.5% , XHfE
em {BZN 16px*62.5% = 10px

XHFE 12px = 1.2em, 10px = lem, HFtRIRRBEZRAVRFEN px HUERRLL 10, ARRE em{EH
BHTT
LI

e em BYEHAZEEN

o em SUFRLXRITERAIFIAKN

o em 2ENKERA, ENTHINSEANANFARY ., MHFRHTANANFARTERKIBEAS
®RE, WA SEESHBAFARR T

o EENEEMEAFIASER 16px

AT
<div class="big">

FjE14px=1.4rem<div class="small">FKE12px=1.2rem</div>
</div>

(ES5wS


af://n737
af://n751
af://n755

<style>
htm1l {font-size: 10px; 1} /* A:X16px*62.5%=10px */
.big{font-size: 1.4rem}
.small{font-size: 1.2rem}

</style>

XEZ .big JtERAY font-size J914px, M .small JTEAY font-size J912px

rem

rem, HEXIER, HEYPRZHTMURITER font-size B(E
B8, WNSRABEEL font-size FUEEN, BAITLAEIRITE html 0N font-size: 62.5%

html {font-size: 62.5%; } /* /»x16px*62.5%=10px */
XHEEREAR Trem=10px, 1.2rem=12px, 1.4rem=14px, 1.6rem=16px;{FEMI. FH. PESEER
TIRAKRIEEED
B

o remBANBEEA/NILE NIRRT —F
o HMemARERIRremEEZENTIRITR, MAGem—FERREXAISIKITERT

vh, vw

vw, MERBEEONEE, £100%D, 100wz mse, SovwiiFRrs—FSH. (vw IR
BOMSE) , B, vhABONSE

XERIE N5 Al LR :

o ERME, FBRYRNIERRAITAIXE
o BalimisAIEiEmBEINH

Bw. vh, KRBZBEN—TRUR %, NIAESHEZIHEENTRTE:

o WFEBEMTTEMERIIERIIRITTES
e XJFposition: absolute; ANTTREETFEEMIRITER
o X¥Fposition: fixed; AT EMERIF ViewPort (FJHREEO)

= g

_-— IC=E]
px: #EXJER, NEHRFEHIGERER

em: AR, BEERALXTRFFIIAN, MREBENXT font-size RESFITE, BINEA
lem AR—MEIERYE

rem: FEXJE(Z, AJIERES root em, FEXIRTIR html BIFARK/IKITE
vh, vw: TERTFTREMOANME, EREMAE EEINSFESER


af://n777
af://n789
af://n806
af://n811

ICI;:_;TT:%?J(SIZEEEFFH’:‘IH ZAMLE? MRTEAERS
[

|
. :

| |

i i

KFEEEEH H st ||
| |

: :

| |

|

|

|

)

—. BE
EFRPEEBIXNTE, EHERNTENRBEKFIEESE LEEFR, REMUPRTXEF, &
BEEE R EEMTR

FERR— T IFEEMENEIFFERNNALR, LUEPNTEFERS, JLUGXEITIED RS

KE:

s BHRR (FXK) NESEH
o FEhTRESHRM

=. EMHR
SRR

FFENI+margin:auto
FEEA+margin:faE
FIBENI+transform
tablefn 5

flexfa 3

gridfafE

FIFEERI+margin:auto

o B!

<style>
.father{
width:500px;
height:300px;
border:1px solid #0a3b98;


af://n811
af://n813
af://n822
af://n838

position: relative;

}

.son{
width:100px;
height:40px;

background: #f0a238;

position: absolute;

top:0;
left:0;
right:0;
bottom:0;
margin:auto;
}
</style>
<div class="father">

<div class="son"></div>

</div>

RFZEENEN, FRENEN , AR NEVEEREERHIRETO, BFAXIHRINRFRIREIR
BEE, NSRRI ES

XEFRTRRETES, UESS

RIRFRRERED, (B EFRIENSUESERTE

MRE, XAHEBLE— margin: auto EFALA L TFEAEEFT

FIFEERI+margin:fA(E

BASZEHIBERT, RERXTERAEEM, FrEBalBE50%LIKFEERF

3
IE

<style>
.father {
position: relative;
width: 200px;
height: 200px;
background: skyblue;
3
.son {
position: absolute;
top: 50%;
left: 50%;
margin-Tleft:-50px;
margin-top:-50px;
width: 100px;
height: 100px;
background: red;
}
</style>
<div class="father">
<div class="son"></div>
</div>

ANSEHLE BN N ERf -


af://n844

T HMERdiv

T IMERdiv

o RNENTTRIAINE
o HigEleft. top/I50%HIEHE, REFITRAITR2MIME
o REmargin NIRRT, EREFITRITHRIANLE, BEME

EMALEAERLTENEE, EHREXTRNEEZNT, PARIURSEXTRNEERN
B, KFH|ER—HRRE

BRZNEFTEMEFTRESNES, BEFR(ITLUED FE transform BIHHITEE

FUBE(I+transform

SCHUCRBAN T :

<style>
.father {
position: relative;
width: 200px;
height: 200px;
background: skyblue;
}
.son {
position: absolute;
top: 50%;
left: 50%;
transform: translate(-50%,-50%);
width: 100px;
height: 100px;
background: red;
3
</style>


af://n859

<div class="father">
<div class="son"></div>
</div>

translate(-50%, -50%) BEcEUEECEENSERN-50%

XM EESE R AR A ERENImarginfBRE—H, FLURE margin RENEBRL R, #4FH

MEBBTENES

tablets §

BERXITTEA display: table-cell, FT=IRE display:

text-align AILULFTERTRRETEKFEERF

<style>
.father {
display: table-cell;
width: 200px;
height: 200px;
background: skyblue;
vertical-align: middle;
text-align: center;
}
.son {
display: inline-block;
width: 100px;
height: 100px;
background: red;
}
</style>
<div class="father">
<div class="son"></div>
</div>

flexsB IS

BB ELIMAVRIAAD:

<style>

.father {
display: flex;
justify-content: center;
align-items: center;
width: 200px;
height: 200px;
background: skyblue;

3

.son {
width: 100px;
height: 100px;
background: red;

inline-block . M vertical 0


af://n866
af://n870

}
</style>
<div class="father">

<div class="son"></div>
</div>

css3H7T flex /3, JLAIFEHRILINEERKFERF
XEAILAEEBEE flex BN EEMIER:

o display: flexfd, FRZBENTHITTRIGIRE lexiH THE
e align-items: center R RXLTTRIEE FASEKERF
e justify-content: centertB 2EFAIERERE+

gridMItEHE

<style>
.father {

display: grid;
align-items:center;
justify-content: center;
width: 200px;
height: 200px;
background: skyblue;

3
.son {
width: 10px;
height: 10px;
border: 1px solid red
3
</style>

<div class="father">
<div class="son"></div>
</div>

XEEER, gird WEMBE flex BMEMBERREESR

MG

ER7GiER, AETREES ALK EEREFRGES:

o FHEEI+margin:auto
FFEI+transform
FAZER+margin:faE
flex®n @

gridfp/3


af://n883
af://n887
af://n902

RIETTRIFEAIMER, TS !

* NETHEETHE
o RFTHREPHRE

RExTTEZERTRE
KFEREF

o {THRITEANRE: text-align: center
o flexfBFIRERITE: display: flex; justify-content: center

EHET

o BTUARXTEMIASE: height === line-height
o BITNARXTEHASE: disaply: table-cell; vertical-align: middle

RFTEERHE
KFEFEF

e TETE: margin: 0 auto
o HEIFTE(I+eft:50%+margin:fiE5—¥

EHET

e position: absoluteig&left, top. margin-left, margin-top(E=)
display: table-cell

transform: translate(x, y)

flex(FER, FER)

grd(AER, AER), FREEELRE

S5 3

e https://juejin.cn/post/6844903982960214029#heading-10

;}_?}I]ﬁ%‘@iﬁ!ﬁ*é?ﬁﬁ. ANBRER? =t=fhRERERIEM
b
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https://juejin.cn/post/6844903982960214029#heading-10
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Ft=10/5

A==

by

—_— HdB=
« B=

EREGRT, TEEMARERSIAR, ERIARMIEREE
Fat=TnlE

F=f BTSRRI NE D EINCARERSFNR, BERNMFTIRENEIEEE, RREEH
B—HER,

EbEn Ant pesign X, MEBXIFATENBHERE, MBEMRENBHERS
XEBEMRBER/NIFIRTRARERERRS, BERAIIIRXTTEATERREDS
G) Ant Design divantcolantcol-xs-24an 110506519504 | @t wE @& &E  ERME& 420 0 fnglsh | AT EE. ()

t-col-sm-24.ant-col-md-18.
. ant-col-lg-18.ant-col-xl-19.

-

Ant Design of React

RELF

REXAL

#E create-react-app SRR

# TypeScript SRER

= =hA

SESIES

i Moment,js

Hovd Bl wd

XA

=l

FAQ

EER

XMmEERTRE LEGHEERRRAINI

==
S=hRRREPANIRFRTES, BEREIIRE, LARIIRZ
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R WAYRZ github :

O Search or jump to. Pull requests Issues Marketplace Explore

huihuiha + - Explore repositories
: B
You've been added to the ToanTech organization! go-gitea/gitea
o Git with a cup of tea, painless self-hosted git service
Repositories m Here are some quick tips for a first-time organization member.
®Go Yr242k

® Use the dropdown in the upper left corner of this page to switch between your

Find a repository.
personal context (huihuiha) and organizations you are a member of.

Igwebdream/FE-Interview
888 i, IWERIREEER, AlREURRES
. . . . b - %, 1000+BHENAELER, Html, Css. JavaScript, Vue,
% huihuiha/web-interview organization repositories and activities. React, Node, TypeScript, Webpack, &%, F&5%

[ febobo/web-interview « After you switch contexts you'll see an organization-focused dashboard that lists out

& huihuiha/bbs 2. Rk
JavaScript Y 2.9k
Recent activitv

Your teams div.col-1 ZA(ol»md»IE,coL»l | ykfe/fe-dev-playbook
gu 9EmESpxAplesh oo 0 1005 B SUITTERE, B, SRS
Find a team. order-bottom.d-flex.flex i 8d
i issue 8 days ago
-auto Vs a9 @Vie Y518
Ay ToanTech/p3 Color W=242928 e o EBE?
Font 14px -apple-system, BlinkMacSystemFon. Explore more —
Margin 16px Opx Opx [ISISSUES days ago
Paddin Opx 32px
ing 2 2 2

—. DEBE
WEHBIEEENR, FERU—NEBEH— M EENAEHHEERFE
SR tIAEERYE R

o {FH float AZ LNt
o HINEREMA margin-left EHASTHRMASER
o ARKITEFIIBFC, FHLETATTE KB EFRSE

ABa0T

|/

<style>
.box{
overflow: hidden; #INBFC
}
deft {
float: left;
width: 200px;
background-color: gray;
height: 400px;
}
.right {
margin-Tleft: 210px;
background-color: Tightgray;
height: 200px;
}
</style>
<div class="box">
<div class="1left">~El</div>
<div class="right">fil</div>
</div>

EE—MENEBIERNERN: fledEithnE

flexsBIEm S

<style>


af://n965
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.box{
display: flex;
}
deft {
width: 100px;
3
.right {
flex: 1;
3
</style>
<div class="box">
<div class="left">/kil</div>
<div class="right">%il</div>
</div>

flex JLIRRERIFIETERT, K3, ERAER

FEHE, flex BEHN—EGAEM(E: align-items: stretch;

XNMNBUESH TIESHHR. ATIERIMEFEEE, FBIRE: align-items: flex-start
=. ZkEmB

TH=F=mEFEEENNEELE:

o FHIL{ER float, HREMER margin

o FHIBfEH absolute, HEIFEH margin
FRIBMER float #f margin

display: table SCI}

flexsEH

gridMt&H/E

FiBfEM float, HRIE{ERA margin
EEEHENRBHIE henl BHRE, BUENSEETEIRSNTS
SCIUARRBENT -

<style>

.wrap {
background: #eee;
overflow: hidden; <!-- *EBFC, iHHEERFEFHNF LR -->
padding: 20px;
height: 200px;

}

deft {
width: 200px;
height: 200px;
float: left;
background: coral;

}

.right {
width: 120px;
height: 200px;
float: right;
background: Tightblue;


af://n985
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}
.middle {
margin-Tleft: 220px;
height: 200px;
background: 1ightpink;
margin-right: 140px;
}
</style>
<div class="wrap">
<div class="left">%</div>
<div class="right">Hll</div>
<div class="middle">Ha]</div>
</div>

[RIBONT:

s MUEERE, FEEEBEN.
o FAFETTENIMarginfEEFIRIAAEEE
o BENTEAMDBEZNR, AMFRSSHTT FE

XAPSCIN TS AT TERRPE -

o FIRRBERREMEA.
o ALEEAABTZAEI, MREMNIVIRIT, FREEPAHITRR

iR absolute, FAE){#EA margin

ETENEMN=EME: FRENEMATRRAE SR, BN TRENEEEMIETTRHITE
i, FoEEEHTMLAERRIRE

<style>
.container {
position: relative;

}

.left,

.right,

.main {
height: 200px;
Tine-height: 200px;
text-align: center;

}

Jdeft {
position: absolute;
top: O;
left: 0;
width: 100px;
background: green;

.right {
position: absolute;
top: O;
right: 0;
width: 100px;
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background: green;

}

.main {
margin: 0 110px;
background: black;
color: white;
}
</style>

<div class="container">
<div class="Tleft">/ iz %) E</div>
<div class="right">HiLHEREE</div>
<div class="main">Ha] Bid&Mi</div>
</div>

SKIiY R

o EAWBDEREITEM, EEERMN,
o ELH—T, Bi&IT marginFlZEAREAEE H10pxHIErE

Mi(EH float 1A margin

<style>
.left,
.right,
.main {
height: 200px;
Tine-height: 200px;
text-align: center;

3

.main-wrapper {
float: left;
width: 100%;

}

.main {

margin: 0 110px;
background: black;
color: white;

}

.left,

.right {
float: left;
width: 100px;
margin-left: -100%;
background: green;

.right {
margin-left: -100px; /* FHHS%E */
3
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</style>

<div class="main-wrapper'">

<div class="main">H i Hi&EMN</div>
</div>
<div class="Tleft">EiAFHE % E</div>
<div class="right">HiLE &% E</div>

Widiz:

o REFRATNERSE, INERFHIY, LMELPARER—ITRR
o NETFEMAR margin-left:-100%, HEEFHENEE, AR HHEE2IZEN
o HINEIIEAS margin-left-100px, BEFEERE, LB LRBEREIEAN

)P}
TEI

5=

o I#ANT .main-wrapper —&, fITEZ
e (M margin, K AEXIERGT

{&F display: table 3£}

<table> IFERTRMIFIEIE, FEGHETHE. BREILUER display: table KELIABFABK
xR

<style>
.container {

height: 200px;
Tine-height: 200px;
text-align: center;
display: table;
table-Tayout: fixed;
width: 100%;

.left,
.right,
.main {
display: table-cell;
3

.left,

.right {
width: 100px;
background: green;

}

.main {
background: black;
color: white;
width: 100%;
}
</style>

<div class="container">
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<div class="Tleft">/ il E % E</div>

<div class="main">{] H &R </div>

<div class="right">#HilEE%EF</div>
</div>

SCHNRIE

o BT display: tableiR B HFEIE, iRE table-layout: fixed  FRFIEE S HERE,
=R

o REMATAET display: table-celiRE HFRIZETT,

o EAREEEREE, FHEIRE width: 100% EFF THEE

(s FBflexsCif
FA flex 3MEARE, TILAGESASCIIEIEIERN
KAZENT:

<style type="text/css">
.wrap {
display: flex;
justify-content: space-between;

}

.left,

.right,

.middle {
height: 100px;

3

deft {
width: 200px;
background: coral;

}

.right {
width: 120px;
background: 1ightbTue;

}

.middle {
background: #555;
width: 100%;
margin: 0 20px;

}

</style>

<div class="wrap">
<div class="1eft">Z%</div>
<div class="middle">%al</div>
<div class="right">%l</div>
</div>

IILFE:

¥
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o (NFEKAERRE N display:flex;,
o BNITEMIRNE, BHRETTHRIREN 100% BE, s(EIRA flex:1, BIAERTH
s ARTENEEIERSRNEE

o FEHIEEBEN
o HJLIES flexpIEMHINRESCINE SRR, HIGNGER orderBIHAEENINT, 1EEAREISTI
., BRTETE

gridMItEHRRE
IR :

<style>
.wrap {
display: grid;
width: 100%;
grid-template-columns: 300px auto 300px;

}
.left,
.right,
.middle {
height: 100px;
}
deft {
background: coral;
}
.right {
width: 300px;
background: Tightblue;
}
.middle {
background: #555;
}
</style>

<div class="wrap">
<div class="left">/AM</div>
<div class="middle">H[Al</div>
<div class="right">%</div>
</div>

R flex 384 R—HERYRE A

S35 3

e https://zhugingguang.github.io/2017/08/16/adapting-two-layout/
e https://segmentfault.com/a/1190000008705541

06.ifti%tflexbox (GHIEEHRHIRE) LIRERGS
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https://zhuqingguang.github.io/2017/08/16/adapting-two-layout/
https://segmentfault.com/a/1190000008705541
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flexcEEHmE

-, =ft4

Flexible Box {&#R flex, EAEMAE", TILIEME. 8. WIS MRESD
KFFlexfa/BRITTER, R flex BEE container

BB FTRERABEMRR, FRA flex INE item

4 O 3
flex container - .
cross start Cross axis
Ml == o i main axis ‘=---=======---sssccsecjerccccrcciicccccece—
flex item flex item flex item

A

- main size > Cross size

v

® -- main start cross end main end -~ 9

‘______

~ -
BERTEOAFERFM, WA, 290EXR. MBRANGEMAS, BT flex-direction 3k
IRTETHATTTE

BIRMEEERTIZR, XNTITRAFIEREER

—. B

KT flex BEENEN, HITLMIS IERBEAISRMRREMSE
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BeEME:

e flex-direction
e flex-wrap

o flex-flow

e justify-content
e align-items

e align-content

flex-direction

FRTETHHATS E) (BT E RIHEFU5 TH)

.container {
flex-direction: row | row-reverse | column | column-reverse;

}

BRI RN T -

o row (ENAME) : FAKFELE, ERELR
e row-reverse: FHAKEAR, BREGn

e column: FiMAEESME, ERELA.

e column-reverse: FIMAEESMA, ERE NG

T ERfR:

I

flex-wrap

SEMETTEOKITIO AR, BRANIREMAART, B flex-wrap RED=AEZE A HRT

.container {
flex-wrap: nowrap | wrap | wrap-reverse;

}

BRI RN T :

e nowrap (EANAE) : LT
e wrap: 1T, F—1TELRS
e wrap-reverse: {7, F—{TERS

NBREAR T, EXBEUASEHTRERGHER, S RITRAGRLEHYE
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flex-flow

2 flex-direction B flex-wrap BENES, BRIAEN row nowrap

.box {
flex-flow: <flex-direction> || <flex-wrap>;

3

justify-content

EX TR EEH ERIXIFF AR

.box {
justify-content: flex-start | flex-end | center | space-between | space-
around;

3

BRI T :

o flex-start (BRIAME) : EXISF

e flex-end: AXIFF

e center: B

* space-between: Fimxy>¥, BB EMREIES
 space-around: FNIIERMIERES

EREWT:
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align-items

TEMIN B TE3Z S EQasdss

.box {
align-items: flex-start | flex-end | center | baseline | stretch;

}

BRI RN

flex-start: 3ZSAMAGREAARTST
flex-end: AZXAMAYLLRINITT

center: RXXHBIFEXITF

baseline: MBS —1TXFHELZXITT
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e stretch (RUAME) @ MRMEXRREBEHIRNauto, BHHENBRIIEE

align-content

EXT SRR, WRMBRE— R, ZBEIEAEER

.box {
align-content: flex-start | flex-end | center | space-between | space-around
| stretch;

3

RIS RLANAT

o flex-start: S3RANIHATERRIST

o flex-end: 5RXNIHAIERRITT

e center: SRNHAIFLRITT

* space-between: SRXNIMFIHNITF, M BYERFIEDH

e space-around: BRHZFMNEMREMES. L, Hgz BN ERiLihE SIHENBRA—EF
o stretch (BUAE) : L HEENRZ 5

REREINT:
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Bes BT

e order

e flex-grow

e flex-shrink
e flex-basis
e flex

e align-self

order
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EMINERIAFFIIRE. $Eti)N, HFFIEERT, BOAR0

item {
order: <integer>;

}

flex-grow

LFEHEIZHBESKS flex-wrap: nowrap; NMRITHIEHE, BREEESABELMIER, B TRSRE
flex-grow ERE

EXERIMNALS (BREE>TTRSEERNIER)
FUAR 0, BPAISRFERIRZTE, BAKK

item {
flex-grow: <number>;

}

SNERATEIER] flex-grow BIEERA1, MEMBSFoRRTE (ARERIE)

flex-grow: 1

NER—ER fFlex-grow BiEm2, EMIBEEN1, NEIE SEORIRTEHICREMZ—E

flex-grow:2

M RENREEFET TRmEDN, T2REE, WWHTEIL flex-grow B2HAEBEBASER

flex-shrink

EXTIBEFENES (FREE<TRCEEINIEEGE) . BoAN1, BNR=ERE, 2B

/N

.item {
flex-shrink: <number>; /* default 1 */

}

NRATEIER flex-shrink BIEERA1, S=EIRER, EBFLHILEN
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NER—PIERY fFlex-shrink B0, HEAIRBEEN1, WZ=EARER, BI&EARLE/0

flex-shrink:0

I e

BEREERIRAT, flex-shrink HEARSEXM

flex-basis

REMNRTHRETM ERWIIRYT, FMBAIIRIRETHRE flex-grow fl flex-shrink £MEIRIR
N

NSEERRIEXNEN, HHEEMEDHSRZTE, BMEN auto, BIRBRIAERN, RET
width MISTERRTH width/height IRE (EHASME) , IRBERENBAATRE

item {
flex-basis: <length> | auto; /* default auto */

SIRENRIE, SRERSEFT
EALURAIR width 8¢ height BIE—HAYE (EL20350px) , MBS SEEET R

flex

flex BMHER flex-grow, flex-shrink 1 flex-basis FIES, BAAMENO0 1 auto, tHELVEME
HN—E&8EMH

item {
flex: none | [ <'flex-grow's <'flex-shrink'>? || <'flex-basis'> ]

}

—LEME:

o flex:1="flex:110%

o flex:2="flex:210%

e flex: auto =flex: 1 1 auto

e flex: none =flex: 0 0 auto, EAFEIER T 45

flex:1 FO flex:auto BIXFI, BILAJALETF flex-basis:0F0 flex-basis:auto BIXFI

ZHIRENORS (BXSRETR) | LEAMESTEWF flex-grow fl flex-shrink EZERIIHEAFES S
HHRT

HiIREN auto B (FERSEMTTER) | WHNREEREINISTRERIHAER
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TR BUUSERXNEE, MARRRE=ADBENENE, EANSSHESIEREXE

align-self
AFRANTNEE5HMIBEA—HRIXITT A, T8 align-items Bl
EANMES auto , RAIERRLITER align-items B, MERRBERXITE, WERT stretch

item {
align-self: auto | flex-start | flex-end | center | baseline | stretch;

}

XERET

flex-end

=. MBin=

HFLARIRINEF, BAIREBIET flex EERERNTITTRKFEEELRNES, URERE=I=8E
MARHIET flex 5ok, XEMABEARBIETR

RIS, IVEFXORTAR, BREIWER flexi#THE

Sk

e https://developer.mozilla.org/zh-CN/docs/Web/CSS/flex
e http://www.ruanyifeng.com/blog/2015/07/flex-grammar.html

07.7r48—TgridMtETH R
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http://www.ruanyifeng.com/blog/2015/07/flex-grammar.html
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GridpifEfh &

]
—

—. #ft4

Grid MBEIMNEHE, B— N "HHMEHEIN, BIVEERAIMEMSLIABMER RSN, 8
BRI IEIT S

BRE— AN ANANEERE, UREGXERIFHAN, VE. BRFXR

XE5ZEIHEIR flex —4EHREAER

RE display:grid/inTine-grid NTRMEMIEHEERE, XHEFREEHANEEERS (ERMNIERS
8%
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<div class="container">
<div class="item item-1">
<p class="sub-item"></p >
</div>
<div class="1item item-2"></div>
<div class="1item item-3"></div>
</div>

LA, . container STTRIEMIEHEERE, .item TRMEMNIENME, HFMETER
BERBEENTNEF TR, Fill p TEHAEMIETER

XEBIR—T, W&, BT TEXY grid-column R7EMHAVIERE

PItEEE, BRSO MIERIZ, W TFEFRR:

FEE— 2 x 3 MG, HE3MRKEREEIMRERSMKLE
—. B
B, erid MBEMALIDARAE:

o BeaEMt,
» MEEMX

XTREEMEUT:
display [E¥
NEFFELAR, o= LI8E display: grid 8 display: inline-grid REIZE— I MIEEEE

o display: grid NiZBsEE—MRKITTR
e display: inline-grid NIB2RTTENITRITTE

grid-template-columns J§f%, grid-template-rows g%
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grid-template-columns BHIREFIZE, grid-template-rows BHIRETES

.wrapper {
display: grid;
/% FEEIT =41, wEEESrAIJy 200px 200px 200px ¥/
grid-template-columns: 200px 200px 200px;
grid-gap: 5px;
/% A TWAT, TEarly 50px 50px ¥/
grid-template-rows: 50px 50px;

LA ERREESIBEA 200px 200px 200px, 1779 50px 50px
ERMUBERILERIEEERTRES, BUEMA repeatO B, HJLIBEESNE

o FSHEEERIRE
s ENSYHEREENE
FrA LGRS LTS S Bk
.wrapper {
display: grid;
grid-template-columns: repeat(3,200px);
grid-gap: 5px;

grid-template-rows:repeat(2,50px);
}

f& T EiARHY repeact kiE=F, £F:

o autofill: 7REHER, 1L—17 (FHE—F) PRIBENBNESHIRTTIE
grid-template-columns: repeat(auto-fill, 200px) FRFIZER 200 px, BFIREHEZEFR
EEf, RENEFEBIHET, MULINETR

o fr: HER, AT HERRUFIRE

grid-template-columns: 200px 1fr 2fr FTRE—NFITIREN 200px, EERREED
NRRERD, BEDBIARIRZEER 1/3 %0 2/3

e minmax: FFE—NMKEEE, ZFAKEMNEXIEEZHPERILANAZINEIE S, $— 158

MeERIME, BNSHHERKE

minmax (100px, 1fr) FRFITEANT 100px , KT 1fr
e auto: HNIERBCRERE

grid-template-columns: 100px auto 100px Frse—3=%179 100px, HEJHNIEEERER
&

grid-row-gap [E1¥, grid-column-gap [El¥, grid-gap Bl

grid-row-gap JEl%. grid-column-gap BMHoBIREITIEIEFSIEEE. grid-gap BHEERELIES
=

grid-row-gap: 10px ZF{TIEIEER 10px

grid-column-gap: 20px ZF<FIEEER 20px
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grid-gap: 10px 20px ZE_LIATRNEM

grid-template-areas ¥
RAFEMKE, — PMXEH— &S ERITEER

.container {
display: grid;
grid-template-columns: 100px 100px 100px;
grid-template-rows: 100px 100px 100px;
grid-template-areas: 'a b c'
'd e f'
'ghi';

FEATRSRS HINERITHE, AREEEREN a i NNKE, DRRIRIXERTTE,
ZPBTTREFHA—MXERIEENT

grid-template-areas: 'a a a'
'b b b'
‘e @ B"¢
FEAEEINRTIEDKa. b, c =K
NRFLEXIFAFEAMA, WER"R" (.) TR

grid-auto-flow &%
omigllE, SHRNFTRSERIE, BaMEEE— I NIE,
IRFFERH grid-auto-flow RE, BRIANIT, KFK'FTATEF", BISCEHE—T, BIFHEMANSE_T
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2
5
8

HIEKRL column [, BT NUT:




e
258

justify-items J@f%, align-items g%, place-items Et%

justify-items BHRERTTIEHBAVKHUE (£4A) . align-items BHEERTIENERN
g (kFTF)

P& R MR ESTHAER

.container {

justify-items: start | end | center | stretch;
align-items: start | end | center | stretch;

}

BRI T -

e start: YIFFEITISAUEIAINS

o end: XITFEITIRAIGERINS

o center: BATTIRAEREH

o stretch: HIff, GHPTIRINEBNEE (BUAME)

place-items BHER align-items BHEF] justify-items BENESHESER

justify-content g%, align-content [§f¥, place-content [§l%
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justify-content BERENMNABXIGESREHTAVKFUE (£EFA) , align-content BIHEEE
IMBEXEFEHNEEMNE (EFT)

.container {

justify-content: start | end | center | stretch | space-around | space-between
| space-evenly;

align-content: start | end | center | stretch | space-around | space-between |
space-evenly;

}

MBS ETEER, AL NEmXEE:

o start - JISFAREHIERIRINIE
e end - WIFABEAIEHTRIDIE
e center - HEEWEEF

justify-content: start;

oo [Two

justify—content: end;

one [ Two—[Thves

justify-content: center;

* space-around - M RERMAEIRIESE. L, WEZENERILE SEREERA—
&

e space-between - INESMBNERES, MBSEROEZERBER

e space-evenly - IIE SIBERERES, MESERLEZERERFRKENER

e stretch - IMEA/NKBIEER, AR SEENMEERS



justify—content: space-around;

eight

justify-content:space-between

eight

justify-content: space-evenly;

eight

-]
||| |%i ||| |EI ||| |%|

grid-auto-columns [E%£#l grid-auto-rows Bt

Bk, —LIMBRHEEMNE, EIAMNBRIINGE, Mer-EEmME IETiRE

tbanmts_RE3%1, BRE—IMBEEESST. XY, NEREBaIEMSRIIME, LUENER
B. BHIEo Rz

i grid-auto-rows 5 grid-auto-columns HEE JBTIEERAMIENES

XTHERERE, BUT:

grid-column-start [Ef#. grid-column-end [Ef%. grid-row-start E{4¥LAR
grid-row-end [Bi¥

TEEMSIE FTERID NOME, DRIEMERMREREL:, NiEERBRE

e grid-column-start Bi: AIDIERRTEREEMRE
e grid-column-end El%: AILERENEEMNISS
e grid-row-start [Bi4: EIOHERTTERIKERItES:
o grid-row-end Bi4: TIOERRERIKFERIEL

ZAMEIF

<style>

#container{
display: grid;
grid-template-columns: 100px 100px 100px;
grid-template-rows: 100px 100px 100px;

}

item-1 {
grid-column-start: 2;
grid-column-end: 4;
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}
</style>

<div id="container">
<div class="item item-1">1</div>
<div class="1item jtem-2">2</div>
<div class="item item-3">3</div>
</div>

BIYIRE grid-column B, 181 SHBERANERS _REEWEL, GINERBIIREEMR

grid-area [E1¥
grid-area BMHEEIEBEB— MK
item-1 {
grid-area: e;
}
BRI SMBNRT e Xig

5 HAHEIR grid-template-areas BEEF

justify-self [Ef%. align-self [BTLA place-self |14

justify-self BIERERTRABAVKFENE (EHA) |, IR justify-items BHRIAIZTE 5L,
BRIEATREAIE.

align-self BHIZERTTIEANBNEENE (EFTF) |, Ralign-items BHNEE=E2—%, B2
RIEBTFEANIE

item {
justify-self: start | end | center | stretch;
align-self: start | end | center | stretch;

}
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XA B ES T LA N EME,

e start: XIFFERITIEAVIRIAINL.

o end: XIFFERITIRAVERINE.

e center: BJTIEAEREF.

e stretch: Hff, GHRTTIEHEBNEE (FUAME)

=. MRn=

NEFHHE, erid 2—MEANME, M—EERN CSSHE, WES, mhR, =5hE%E
FEREZLIN, FELRINES, thBER orid fB5chRIINAYIIEE

KT AR, FRWOT:

CSS Grid Layout (level 1) B-cr - HIEES
Global 9439% + 1.44% = 95.83%
Method of using a grid concept to lay out content, providing a unprefixed 94.39%

mechanism for authors to divide available space for layout into
columns and rows using a set of predictable sizing behaviors.
Includes support for all grid-* properties and the fr unit.

E Edge * Firefox s Saf o ms""* 0 aMni. Android * Chrome for Firefox for UC Browser Samsung Baic

Browser Opa'a Mobile ~ngroid Android for Android intornet_OQ Browser

81 46

84 131 69 1)

RRFREMEIEARTE, (B1E IE 10 AR
Brl, crid HRAEFHURSHIEREARYF

S5 30

e https://developer.mozilla.org/zh-CN/docs/Web/CSS/CSS Grid Layout
e https://www.ruanyifeng.com/blog/2019/03/grid-layout-tutorial.html
e https://juejin.cn/post/6854573220306255880#heading-2

?%é‘l;ﬁ%ﬁ]ﬁﬁﬂiﬁi‘l‘? IR RIERRERTA? W
A ¢
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https://developer.mozilla.org/zh-CN/docs/Web/CSS/CSS_Grid_Layout
https://www.ruanyifeng.com/blog/2019/03/grid-layout-tutorial.html
https://juejin.cn/post/6854573220306255880#heading-2
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MRzt

i
=
:

-, 2t4

MR MG (Responsive Web design) 2—MMNEREIRITHFE, REANRITSHFAN SRR
FITAURSERBERFEE. FRERY. BEERSHTHEMNGRFIEEE

AN RERESN—EIEHLE Content is like water”

KEFERNREFEEEDRE, BBARBHBK—HE

M R X R iy B8 A

o [FERNEHEIPC + FiR + FHE
o IRESAVERIF RS mRE RN HATHEI ISR
o Wit RSARIEOSERE R AN E

e BE 3 B2 ¥ S

FHlEE 1R £ iR web=1024px

—. WAN

AR EARERETEAEEENARNIREFER IHGE, A THERR, RELERW

/8 meta AR viewport
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<meta name="viewport" content="width=device-width, initial-scale=1, maximum-
scale=1, user-scalable=no”>

BRI RN :

e width=device-width: EEENFHEENRITEE
e maximum-scale:24aRtLFIRIRAE

e inital-scale:24aHAFIAH

e user-scalable:2FFPERTLAZERHTEAE

SNV o[NP SE= L (T

LN
B

vw/vh

® rem

Rir5is

css3 RRIEIN T EEAIEAEIR, Bk 1 f FRMUREAN—H, BATTLURBERRSENGARSM, FR
EXIMAISRA, LN SR AVERNRREN AR

55FH evedia Eif], BILASTXIARIRIIRASEEIE NABRIHER, -
@media screen and (max-width: 1920px) { ... }
HMEOE375px - 600pxZiE, RERFEFIA/IN 8px

@media screen (min-width: 375px) and (max-width: 600px) {
body {
font-size: 18px;
3
}

BEIRAEIR, JLUEBTEARDHRIREREARIFEIINANERRE, LR IATRE S
HENFRERE, REFANERER
ELanE/ NERFHIRE@2xE, NKFRFFIIRE@3XE, BIEAERHEERSERISEI

B3tk
EIES LA " % " SRR AR

ELan=NSRs R E e E BE AL, BYBS RN, FTLMEEN SRR BHARIEIISMEEN
SIRRAURMETIAR L, AMISEIRNE A ZUATRR
height . width BMRBESHHKIETRIFENES, EERMEFBEMURT2KBMRITE:
o FItERItop/leftilbottom/righttNIRIREBF DL, NHEMFEEIFstaticEMEUAEL)IIRTTER
NEE/REE
o FrEHERIpaddinglIRIREFSLE, MEREEHAHERKFSME, EENTEEFETEN
width, M5RTEAIheightTX.
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o FrpEMImargintERIZERE DL, FMEERERAMEERKFEAME, FENFEZERTTEMWIdth
e border-radiusA~—#£, WNERigBborder-radiusAESLE, NEENTFEESNEE

JUERISNEUEERED, SREMBIERE, FUARENERES RN

vw/vh

v RENTREEONREE, vh ZENTREEOSE. ISERTR, EER vwBUmIER
T wHEFTREEENESZ—

SESWHRREREN, EURINERTS % X5, XERAFRTRR

rem

FELURIMIHE], rem EHEIFHRITE html B9 font-size B, EOAER TSR A/NA 16px
IteAT 1rem = 16px

LRI RRERZNEFER, HREIREDHIERNE font-size A9E, WT:

@Gmedia screen and (max-width: 414px) {

html {
font-size: 18px
}
}
@media screen and (max-width: 375px) {
html {
font-size: 16px
}
}
@media screen and (max-width: 320px) {
html {
font-size: 12px
3

3

AT EERRIMRFEITMEORN, BATTLME css ZBHAA script i7&, REUT:

//ENAS AR IR B B AR KD
function init O {
// FWURHEE
var width = document.documentElement.clientwidth
[/ VEEMRICETFARRAN . BT 10%5 )
document.documentElement.style.fontSize = width / 10 + 'px'

}

//EUINENA, ®E—IX

init(Q

[/ W N I H AL, R E
window.addEventListener('orientationchange', init)
// WV FEHLE DA, ERNE


af://n1543
af://n1547

window.addEventListener('resize', init)

TR FaTIME OUMaE M, 1R2%RI8 S rem A width §91/10, SCMTEDLAEB
Btz BATETLFIBER vT 1828, t0: element ui. antd IREHIMHRABSCINRAE

MG

MR SEIER S WA T LS EEE

o BT (BREER. T L) MEEEIIESERA

o EFRESthREIERRN BBV, BEEREAEIRETRNIRINAEEEEE
o (EREMBEERNTEENET

o EEFHTR, I ARETRELIARMBNRTRT

= g

_— el
N A BRI LUEER:

o EXNAEDHRIZE REMR
o BEUIEIRIEMRRZIRE B RENB)RT
e
o (VERMRE. ER. ERHASIATERIIREMuY
o HEBMRFITIFEKXR, HHET
o KIBEE, SHIMEHARANITE, INEREIHE

o HLUXE—MMrERINRIHRERSTR, SHEEFRZMMIARIRER
o —EREE LNETMILRENHRENE, SHIBFRERER

2538

e https://baike.baidu.com/item/%E5%93%8D%E5%BA%I4%ES%BCY%IFWHE7%BD%91%EI%AT%
B5%ES%AE%BEWESWAEWAT

e https://juejin.cn/post/6844904082751111176

e https://vue3js.cn/interview

3.)SE it
01.i5%¢i5)avaScriptRRIENIESSEY? 1=6E_ERYZERI?



af://n1556
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af://n1588
https://baike.baidu.com/item/%E5%93%8D%E5%BA%94%E5%BC%8F%E7%BD%91%E9%A1%B5%E8%AE%BE%E8%AE%A1
https://juejin.cn/post/6844904082751111176
https://vue3js.cn/interview
af://n1596
af://n1597

SR RE 5|

FEXH!

N e o o

\ T . —
T
£ Javascript |, FAITLAS RLFAFPSEE:
o HAZH
o SZLEHY

FMREIXEIR: FHEMERE

—., BEFEE
EAKAEE LT

e Number
e String

e Boolean

e Undefined
e null

e symbol

Number

HERE NIRRT, ERTLURE/\BtH) (BFFL) . 738 (0xFFk)

Tet intNum = 55 // 10355
Tet numl = 070 // 8ikiil[#56
Tet hexNuml = OxA //163E|[%10

FRRBNEREC DRSNS, EAEIRIFH AR

Tet floatNuml = 1.1;

Tet floatNum2 (OPilR

Tet floatNum3 = .1; // HX, (HAHEE

let floatNum = 3.125e7; // “¥ 31250000


af://n1599
af://n1608
af://n1624

ERESREY, FE—MIAEENN , BNTERE", BTRAAREREEERRERNT (M
AEMHER)

console.log(0/0); // NaN
console.log(-0/+0); // NaN

Undefined

undefined KBIHNB—ME, ME2FKE undefined., H{FF var 8 let EETTEEREVIHRK
B, FHERTHTEIRT T undefined (B

let message;
console.log(message == undefined); // true

& undefined ERVTERFENTELEEX5IAY

let message; // XMAEEWHFHT, HEMHN undefined

console.log(message); // "undefined"
console.log(age); // WAFULXAAE, A

String
FRBAULUEANEIS (") . B35 () 3R3IS () fwn

Tet firstName = "John";
let TastName = 'Jacob';
Tet TastName = "Jingleheimerschmidt"

FREEATEN, BRE—BEIE, eirEmM EE

Tet lang = "Java";
lang = lang + "script"; // Ju#isiele

Null
Null RBIRIRB—ME, BIRFIE null

BELH, null BR—IESXNSRIER, XBRELE typeof f££— null £IR[E "object” HIERE

let car = null;
console.log(typeof car); // "object"

undefined {EEM null EJREMK

console.log(null == undefined); // true


af://n1632
af://n1638
af://n1644

RELEBRHRTR, MANRKERIERART, IR null KERZEZE

Boolean
Boolean (fa/R(E) FEVEMNZEMEIE: true [ false

BT Boolean AJLUSHEthEBIRIERIM AR /RIE

NN
Hmn 4N true ME ¥k false ME
string B[S
Number ETHE (BF/LEFSED 0 . NaN
object fEEXT % null
Undefined N/A  (REE undefined
Symbol

Symbol (f75) BERME, BFNSIAIEE— FUER. FSHRREHRYSELERE—TR
7, FeRERETRIEK

Tet genericSymbol = Symbol(Q);
Tet otherGenericSymbol = Symbo1();
console.log(genericSymbol == otherGenericSymbol); // false

Tet fooSymbol = Symbol('foo');
Tet otherFooSymbol = Symbol1('foo');
console.log(fooSymbol == otherFooSymbol); // false

—. S|RA=xR#
SFUTIGTR object , BAKEEEHATE :

e Object
e Array
e Function

Object
B2 object EAARANSFHERRE, BUHERIUEFHRIHE

Tet person = {
name: "Nicholas",
"age": 29,
5: true

e


af://n1652
af://n1658
af://n1663
af://n1673

Array

Javascript AR—ABFIIEIE, BIREMESAENRE, HATSMEMAILIFEEISTSEENTE
& FH, HEEERHENY, SEEHEMIMEIEK

Tet colors = ["red", 2, {age: 20 }]
colors.push(2)

Function

EREECPR ERXSR, B NREENE Function 2RBYRSLAI, M Function tBEEMAIGA, IREMSIA
SRt
REFE=MEINRELR:

o FREFEA

// PREE B

function sum (numl, num2) {

return numl + num2;

3
o HREFRIAI

let sum = function(huml, num2) {
return numl + num?2;
Ire
BREE BRI ERIAT IR A
let sum = (numl, num2) => {

return numl + num2;

e

HithsImeE
T BARI=F2 SN, FEiEDate . RegExp. Map. SetZ...

=. FhEXs!
AR TS  FAUR A A PO B

o BEARHIEREIFMHELT
o SIREENIISRFET S

LA HCEEMELS I RER, FTsREtEmANSEX MEREAREERES IAREE


af://n1677
af://n1681
af://n1698
af://n1701

TESREANMIF

BEARR
Tet a = 10;
let b = a; // WREEME
b = 20;

console.log(a); // 10{H

a (EN—TEASRE, EFiEERT, BanEwS b, 2EAMINZENERS, BEFIXERE
TR FRERIRFELIE

TEER 7 EALARMERTSE:

RN
Mtk TR S RATREHEEH T 3—1 18
a 1o a 10 a 1n
b 10 b 20
SIF%kE
var objl = {}
var obj2 = objl;
obj2.name = "Xxx";

console.log(objl.name); // xxx

SIREIEEERN AT, SMEREFEPE—5IRME, %5 RititERE+

obj1 2—5|ARE, AMERMFIELS, EREBHERENSREERFRIS | A SH T —Hh%
T obj2 , SERR EARIIHERNEE T E—MERENSR, FTLAEK obj2 £33 objl FAERM

TEERXS | BRERETRE
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B

A TFH Hfobjl

objl

31 Akt -

SEFRARNTE MR8
PR [ HERFRIR

#ﬁuobmﬁﬁnbj 13| ik

\ /

(_ Object

Ctimt )

B4l—#gobi2

objl 5| Hibht

obj2 3| Akt
ob i 25 nane B i

obil 3| At

obj2

% |H;|1“=".i|.|:---.,.. i‘ﬁnu name JﬁlE‘u

MG

o FHARE

N ENE NI e8| iV

o fEIRXENEFNART, ERTERIEYNAYE
o S|AREINAYEFMETEET, ENPERIEERERTIbLE
o FERREEESHIRELERIIRR:

o fRERSEAIIE,
o SZKARE,
E— PRI

RERERRNE, FIER
ERRENSRANAFTEITE

02. 2B R iZBIHLL?

A ERYtBIE

A N\ TIRE
gl:l?ﬂ /I\xi

EHEM N EEEFHERETH


af://n1723
af://n1739

BIEE ]

HERF 5%

LEERNGE

[ SEE ]

—. BEGix

FARRNRETLIANN B, B, X B, FTEBENRPLLESNREEFETN, BESLiErS
TERXIEA R BRI A —MENR

15

TERI=MEX A ERAERTTIE, BRI AS RS R R

* push()
e unshift()
e splice()
e concat()

push()
pushQ FERKUTREENSE, HEEIIRNEEAERE, REZENSHKE
Tet colors = [1; // 6@ — /4l

lTet count = colors.push("red", "green"); // HEAM
console.log(count) // 2

unshift()

unshift (EEEEFFLRINER S ME, REREFESERE

Tet colors = new Array(); // GlzE—/4 %4l
Tet count = colors.unshift("red", "green"); // ME4IIT LA NPT
alert(count); // 2


af://n1742
af://n1745
af://n1757
af://n1761

splice

BA=ANESE, DRIRFRAUE. 0 (EMRETTERE) . BARTE, REITEHAE
let colors = ["red", "green", "blue"];
Tet removed = colors.splice(l, 0, "yellow", "orange")

console.log(colors) // red,yellow,orange,green,blue
console.log(removed) // []

concat()

BRSE—EREENEIER, REBEENSHMIZIRIARE, KREREIXMHIZIVEE, &
SR RIEE

Tet colors = ["red", "green", "blue"];
Tet colors2 = colors.concat("yellow", ["black", "brown"]);
console.log(colors); // ["red", "green","blue"]
console.log(colors2); // ["red", "green", "blue", "yellow", "black", "brown"]
il
TH=fEsmREE, s mEREA:
* pop()
e shift()
e splice()
e slice()
pop()

pop ) J3ERTHMREARIRE—I, FRREDEER Tength B, REHAIBRAII

Tet colors = ["red", "green"]

Tet item = colors.pop(); // HifSi)s—i
console.log(item) // green
console.log(colors.length) // 1

shift()

shiftQ 7ZRTHRREERE—IN, BERTEDEER Tength (B, REIFMBRAII

Tet colors = ["red", '"green"]

Tet item = colors.shift(Q); // Bi55—u
console.log(item) // red
console.log(colors.length) // 1

splice()
BARINSE, DR ERME, MirTtRlEE, RESEMRTH=AYZEA


af://n1765
af://n1769
af://n1773
af://n1785
af://n1789
af://n1793

Tet colors = ["red", "green", "blue"];

Tet removed = colors.splice(0,1); // MEZE—m
console.log(colors); // green,blue
console.log(removed); // red, WA A icH %l

slice()

slice() BT EIZ— M E3RERAT— TSI TRFHE, FTomREHA

Tet colors = ["red", "green", "blue", "yellow", "purple"];
Tet colors2 = colors.slice(l);

Tet colors3 = colors.slice(l, 4);

console.log(colors) // red,green,blue,yellow,purple
concole.log(colors2); // green,blue,yellow,purple
concole.log(colors3); // green,blue,yellow

X

BMENFHREARINE, EA splice

splice()

BA=ANSH, DRIRFRMUE, EMRTRIVEE, EBRANEES TR, REMRTH=IEE,
X RER AR

Tet colors = ["red", "green", "blue"];

lTet removed = colors.splice(l, 1, "red", "purple"); // HEAWME, MiE—AIcs
console.log(colors); // red,red,purple,blue

console.log(removed); // green, WA ~AuGHi%dl

=}

RIEHTR, RETRSIREETTRE

e indexOf()
e includes()
e find()

indexOf()

IREIEEHAITTRELSATRIMNE, MRRHEINRE -1

let numbers = [1, 2, 3, 4, 5, 4, 3, 2, 1];
numbers.indexof(4) // 3

includes()

REBEHRNTTRAESASINE, HENRE] true, BN false


af://n1797
af://n1801
af://n1803
af://n1807
af://n1816
af://n1820

let numbers = [1, 2, 3, 4, 5, 4, 3, 2, 1];
numbers.includes(4) // true

find()

REISE—LEAITTER

const people = [

{
name: "Matt",
age: 27

e

{
name: "Nicholas",
age: 29

3

g
people.find((element, index, array) => element.age < 28) // // {name: "Matt",
age: 273}

=. HIFzix
BT R PR TR BT

e reverse()
e sort()

reverse()

BB, BEETRLRRE

let values = [1, 2, 3, 4, 5];
values.reverse();
alert(values); // 5,4,3,2,1

sort()

sort(7nERZE— N URREL, BT IR MERNIZHMERIE

function compare(valuel, value2) {
if (valuel < value2) {
return -1;
} else if (valuel > value2) {
return 1;
} else {
return 0;

}

let values = [0, 1, 5, 10, 15];
values.sort(compare);
alert(values); // 0,1,5,10,15


af://n1823
af://n1827
af://n1834
af://n1838

=, WBiRREE

HIAEIRTTAA

join()

join() ITER— N84, IIFFRORA, BRESSMERIFRS

let colors = ["red", "green", "blue"];
alert(colors.join(",")); // red,green,blue
alert(colors.join("|1")); // red||green||blue

M. &ERGEZE
HESOERMENE (BFREREE) BT

e some()
e every()
e forEach()
o filter()
* map()

some()

SEEE—IERE TENRIREL, WMNRE—IREURE] true , NXANGEIRE] true

let numbers = [1, 2, 3, 4, 5, 4, 3, 2, 1];
Tet someResult = numbers.every((item, index, array) => item > 2);
console.log(someResult) // true

every()
XEEE—IERNE TENRIREL, RN —IREERHRE] true , MIXANTFAIRE] true
let numbers = [1, 2, 3, 4, 5, 4, 3, 2, 1];

Tet everyResult = numbers.every((item, index, array) => item > 2);
console.log(everyResult) // false

forEach()
NEAB—IERE TENRNRE, REREE


af://n1842
af://n1844
af://n1849
af://n1863
af://n1867
af://n1871

let numbers = [1, 2, 3, 4, 5, 4, 3, 2, 1];

numbers.foreach((item, index, array) => {
// PUATH LB

b;

filter()
MEET—IEREITENRIREL, REURE true FIMSEMEEZ EIRE

let numbers = [1, 2, 3, 4, 5, 4, 3, 2, 1]1;
Tet filterResult = numbers.filter((item, index, array) => item > 2);
console.log(filterresult); // 3,4,5,4,3

map()
XEBE—TERE TENRIREL, REIHEEREEERERMATEE

let numbers = [1, 2, 3, 4, 5, 4, 3, 2, 1];
Tet mapResult = numbers.map((item, index, array) => item * 2);
console.log(mapresult) // 2,4,6,8,10,8,6,4,2

03.JavaScriptFfFRRIE R ERMLE?

, i
FHBRNERARE H sz |

1 _____________ l.‘
—. B#ERE
BT FASERR TR, B, 5 & FENETHRORRE—BURT, HA
DS
18

XEBHENERHARRERIEAANES, MEt@=MRN— a4, BHETRE
BMRTYEA + LR ${} HT=RrEHHE 2, 1IEAlEE concat


af://n1875
af://n1879
af://n1882
af://n1884
af://n1887

concat
BTRB— S N ERFHEN— N T

Tet stringvalue = "hello ";

Tet result = stringvalue.concat("world");
console.log(result); // "hello world"
console.log(stringvalue); // "hello"

i
XERMIIEEAFZRMRRF TRNRNES, MREFFRN— RN, FHTEE
BERaa:

e slice()
e substr()
e substring()

X=ANTTEERREERENFABRN— N FFMHR, MERRK RIS,

Tet stringvalue = "hello world";
console.log(stringvalue.slice(3)); // "lo world"
console.log(stringvalue.substring(3)); // "lo world"
console.log(stringvalue.substr(3)); // "lo world"
console.log(stringvalue.slice(3, 7)); // "lo w"
console.log(stringvalue.substring(3,7)); // "lo w"
console.log(stringvalue.substr(3, 7)); // "lo worl"

XENNEEEAERNERFHE, MEEFFEN—EIRN, BHTRE
BELNE:

e trim(), trimLeft(). trimRight()
e repeat()

e padStart(). padEnd()

e toLowerCase(). toUpperCase()

trim(). trimLeft(), trimRight()

MEReEL. [EERIERTEZISRT, BREHFATSH

Tet stringvalue = " hello world ";

Tet trimmedStringvalue = stringvalue.trim(Q);
console.log(stringvalue); // " hello world "
console.log(trimmedstringvalue); // "hello world"

repeat()


af://n1890
af://n1894
af://n1907
af://n1920
af://n1924

B— MBS, RrERGFHREFSOR, AREHFHZIERIAERIER

let stringvalue = "na ";
Tet copyResult = stringvalue.repeat(2) // na na

padEnd()
SHFfFE, IRNFHEEKE, WEEN—ERFR, BEERERESRY

Tet stringvalue = "foo";
console.log(stringvalue.padstart(6)); // " foo"
console.log(stringvalue.padstart(9, ".")); // "...... foo"

toLowerCase(). toUpperCase()

RINEEEAL

Tet stringvalue = "hello world";
console.log(stringvalue.touUppercCase()); // "HELLO WORLD"
console.log(stringvalue.toLowerCase()); // "hello world"

=

BT BE RS RIA TR FRENE, EaE:
e chatAt()
e indexOf()

e startWith()

e includes()

charAt()

RBEEERS VBT, HERLANENSEEE

Tet message = "abcde";
console.log(message.charAt(2)); // "c"

indexOf()

NFAFERFFELEERENNF S, FREMNE (ISRREE, NWikE -1)

Tet stringvalue = "hello world";
console.log(stringvalue.indexof("o0")); // 4


af://n1928
af://n1932
af://n1936
af://n1948
af://n1952

startWith(). includes()

NFAFRPEREANFR S, FRE— M ERFEREESMRE

Tet message = "foobarbaz";
console.log(message.startswith("foo")); // true
console.log(message.startswith("bar")); // false
console.log(message.includes("bar")); // true
console.log(message.includes("qux")); // false

=, WGk
split

EFTERERIEEN DR, FROMEETIIT—IN

"12+23+34"
str.split("+") // [12,23,34]

let str
let arr

=, BRRTERSE
ERERIAS, PRSI TIAEE:

e match()
e search()
e replace()

match()

BE— 28, JUR— N ENFRENFAR, BALE— Regexp WK, XEIEA

let text = "cat, bat, sat, fat";
let pattern = /.at/;

Tet matches = text.match(pattern);
console.log(matches[0]); // "cat"

search()

BER—12H, TJUE—NENREALZFER, B2 —1 Regexp W, HEINLREITEZRS], &
MLRME] -1

let text = "cat, bat, sat, fat";
Tet pos = text.search(/at/);
console.log(pos); // 1


af://n1956
af://n1961
af://n1962
af://n1966
af://n1976
af://n1980

replace()

BEANEH, F—ISEARENAT, S7MSE00ERITR (IRRE

let text = "cat, bat, sat, fat";
Tet result = text.replace("at", "ond");
console.log(result); // "cond, bat, sat, fat"

04.iXiX JavaScript FRRYSEBIEEIEHH
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¥

T

B

KBS

[

[ bt ]

S ———— —— —

—. A
BIEFATAR, 1s PENMEEEUESREEY: undefined. null. boolean. string. number .
symbol , LAKS|FIZEEL: object

EERBAEFPNRHNERE—FEUERE, RE2ETHEA 2 ESaE

Tet x =y ? 1 : a;

FEARES, x MEERFENRELZRNN, REFEEFIETHZREE

BATENHIEREEAHEN, EESMEENEIEREREERN, NREEFRIEBSTIEIAR
FE, SRRSELE A

HEIAISEERE

o IRHILHE (BEEHR)
o Bnhitif (i)

—. ExRiEin

TR, BRI MRBERETLERIXERE TRENET, BUNTTES:

Number()
parselnt()
String()

Boolean()


af://n1984
af://n1987
af://n1989
af://n2002

Number()

BN ERNAEE

Seta HR BRI -
[FReaE SR
Undefined NaN
Null 0
true 1
false 0
String RIEE RN IR N 5%
Symbol Throw a TypeError exception
Object Sci@toPrimitive, HifRAtoNumber
SLE—T:

Number(324) // 324

// TR IR DAY ARAT N EUE, WS A N (B E
Number('324') // 324

// R REATT DA EME, IR[El NaN
Number('324abc') // NaN

/] RO
Number('') // 0

// Ai/RfH: true #p 1, false it 0
Number(true) // 1
Number(false) // O

// undefined: #J% NaN
Number (undefined) // NaN

// null: #%0
Number(null) // O

// KR AR RINaN (5 T R AL AN EUE 1 )
Number({a: 1}) // NaN

Number([1, 2, 3]) // NaN

Number([5]) // 5

M EBERTLAEZR, Number #RHIRHERR™IEN, REE—NFZRLEEREE, BINEHFEHSW
2879 NaN

parseint()

parseInt AL Number , FURABATHE T, parseInt BRENE MEFTFAT, BEIFREEIRNFTHIE
ES


af://n2014
af://n2022

parseInt('32a3') //32

String()

B LSRR B ER TR ER

gtz SITSR
[RE I HHER
Undefined 'Undefined
Boolean ‘true’ or ‘false’
Number M RIMFRIBER
String String
Symbol Throw a TypeError exception
Object ScilFAtoPrimitive, M§AtoNumber

SLE—T:

[/ Bi: FOMBLN AT R
String(1) // "1"

[/ TFRE s BRI R A
String("a") // "a"

J/ARAE: truefs N EFHE "true”, falsel 7 4rE "false"
String(true) // "true"

//undefined: ¥ NF7FF& "undefined"
String(undefined) // "undefined"

//null: BN s 'null”
string(null) // "null"

/ /35

string({a: 1}) // "[object Object]"
string([1, 2, 31) // "1,2,3"

Boolean()

ALV ESSRARERR ATh/RE, RN :

HimaR 2228 true YA A false AIH
Boolean true false
String Bl SEE S we AR )
Number FEERAE (RS 0. wan ( BIISEIHIENE )
Object FEHS riull

Undefined /e (ALELE ) undef ined
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SLHE—T:

Boolean(undefined) // false
Boolean(null) // false

Boolean(0) // false

Boolean(NaN) // false

Boolean('') // false

Boolean({}) // true

Boolean([]) // true

Boolean(new Boolean(false)) // true

=. [Estigis

ettt FTUTRRANEERR @ [@iARERER?
HAIXERLAFRARMER A L lEiRaIin s

o EREE (==. !=. >. <) . if. while FEMREMT
o BAREE (+. - *. /. %)

BT LERSR, RERCENROERERAZR—RE

BENEERAHRIE
EREREN, RERH/RENSREMIE/RE, RIPIELIER soolean HE
AL M

e undefined
e null

e false

+0

-0

NaN

BT LEUVMESBEELR false , EfhERIEIIEILAL true

BEEiEiRpF T
BEFEAFHEBMNT, RaKFF A REaE TS
BAMNE: SEEasmmEe iRERENE BERAEXENERIFH

BREME +28F, —BEEFHHR, WS TFrRHRERE


af://n2039
af://n2049
af://n2069

'5s''+1 // '51"'
'5' + true // "Strue"
'5' + false // "5false"
'5'" + {} // "S5[object object]"
'S+ [1// "
'5' + function OQ{} // "S5function OQ{}"
'5' + undefined // "Sundefined"
'5" + null // "Snull"”
BaliEinpEE
BT + BB EEFRATRER, HitsBRESIEEE FERMEE
150 o 090 / / 3
'5' % 2 // 10

true -1 // 0

false - 1 // -1

1" -1 // 0

'5' * [] // 0
false / '5"'" // O
'abc' - 1 // NaN
null +1 // 1
undefined + 1 // NaN

null 8 9EUERT, {890 . undefined & HEUERT, {EJ9 NaN

05.== fl ===K3ll, HBHIEMTAIERER

|
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|
|
|
|
|
|
|
|

g 3

'[ =T ialES ]:

| i

I l

== —— ZE“ L eERET |
| i

l l

\[ X5 ]:

| |

—. FFRER

STREFARNETS (==) &, UREFHES, USERE true

RIENE, HHEEE ravascript PIFERURIR, STRFMR (==) ERPICHTRELLE,
BRERFESES

BELAT A :
RE— R MRE, WEEHEIRAEBILREGES
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let resultl = (true == 1); // true

MR—MRMERFH, F—MERENERE, WSSFRRERNHE BtREEHRES

let resultl = ("55" == 55); // true

MR—NMEFHENSR, B—TEREHAR, WHEAMSRE valueof O 75iZBUSHRIRE, BRIER
E AN TE SR

Tet obj = {valueof:function(Q{return 1}}
Tet resultl = (obj == 1); // true

null 0 undefined 18Z
let resultl = (null == undefined ); // true
WMRBEIRIEEE Nan |, NAEFRIERPRE] false

let resultl = (NaN == NaN ); // false

MR MEFEHE RN, WHREIIRARE— SR, NRMMREEEMERR— SR, WEE
BERPRIE] true

Tet objl = {name:"xxx"}
Tet obj2 = {name:"xxx"}
Tet resultl = (objl == obj2 ); // false

TEH—SEAING:

o WNEBAERRE, FRIBEFIM/NEESELIEMNEE, B
o [HERFRISE|HEAE, WSREWHREFIRRENE, BIKR
o FNEPASIAZEE, NERENESIERR— IS

e null ] undefined 18

e 7F7E NaN NR[E] false

=. EFRER

SFREFHR3NFTS (===) Fx, REMMHMERETERRIR MEFAIRE true, IR
18R, EBFEEE

Tet resultl
Tet result2

("55" === 55); // false, A%, B EIELAIAFE
(55 === 55); // true, #HZE, K AXIEZEA EE BAH R

undefined 1 nul1l 5E5™=&B%

let resultl (null === null) //true
let result2 = (undefined === undefined) //true


af://n2110

=. X35l
EFRER (==) SMCEER, BHITENNR, FsRTIASMSEER

let resultl
Tet result2

("55" === 55); // false, TH%, K NEIERIIARE
(55 === 55); // true, %, K NEERTHFE thAHH

null F1 undefined EUER, #EER(ER (==) 9 true, 25K false

Tet resultl = (null == undefined ); // true
let result2 (null === undefined); // false

MG

ESEETRARAEGR, SHRk—EERETIER

''"'== '0' // false
0 ==""// true
0 =="0"// true

false == 'false' // false
false == '0' // true

false == undefined // false
false == null // false

null == undefined // true

" \t\r\n' == 0 // true

{BFELEER nul1 IBEIRAYRHER, Fl1—RREFEEERERF ==
const obj = {};
if(obj.x == nul1){

console.log("1"); //4ir
}

ZETTEEX
if(obj.x === null || obj.x === undefined) {

}

[EFESEERT (==) NEABEEMNES T

FRLA, BT TEESS B null B0 undefined BUIBR T, FATTLUERBSEER (==) , Hitb
BN —EEREHRER (===

06. 75 WM i%IE MAIXAI? WMTLIR—iFEN?
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| s |

A

T —————————————— — — ———— " #

Az

X1
T
b=

3 IS

X %

0 Ut

= b=
S

—. BERRBITFhE

BIENERATHE, Javascript FIFEMAZUESRE:

o BAZH
o S|FEREY

BEARRBIRRFEE AT
5| ARBERRFMEHATTR, SIRSIERENZRER — MNEHEREPLIRIRAISIA, FEL+

—. i¥EN

EEN, IENRCIEFIEEE, XN SUEEERBIUEREEN—DEHHENR
MRBHREART, ENNMEERLENE. MREMESIFRE, U ENTFBIE
EnZiENEEN—E, REXRNS|BRENHZ=AFBIE

THEERSLI—NEER

function shallowClone(obj) {
const newobj = {};
for(let prop in obj) {
if(obj.hasownProperty(prop)){
newobj[prop] = obj[prop];
}
}

return newoObj;

£ Javascript , FEXELNISRE:

® Object.assign
® Array.prototype.slice(), Array.prototype.concat()

o (ERMRIEEFFSLIISH
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Object.assign

var obj = {

age: 18,
nature: ['smart', 'good'],
names: {
namel: 'fx',
name2: 'xka'
B

Tove: function () {
console.log('fx is a great girl'")

}
var newObj = Object.assign({}, fxobj);

slice()
const fxArr = ["One", "Two", "Three"]
const fxArrs = fxArr.slice(0)
fxArrs[1] = "love";
console.log(fxArr) // ["one", "Two", "Three"]
console.log(fxArrs) // ["one"™, "love", "Three"]
concat()
const fxArr = ["One", "Two", "Three"]
const fxArrs = fxArr.concat()
fxArrs[1] = "love";
console.log(fxArr) // ["one", "Two", "Three"]
console.log(fxArrs) // ["one", "love", "Three"]

IBRIEE

const fxArr = ["One", "Two", "Three"]
const fxArrs = [...fxArr]
fxArrs[1] = "love";

console.log(fxArr) // ["One", "Two", "Three"]
console.log(fxArrs) // ["one", "love", "Three"]


af://n2159
af://n2162
af://n2165
af://n2170

=, #ER

RENFR— RS, MINSRETHAER, (EEXNNE M EMIE, EX— T NROEE, A=
HEB— I ERABME

BRARELNSGHA:

e _.cloneDeep()
e jQuery.extend()
e JSON.stringify()
o FEFEHREIT

_.cloneDeep()

const _ = require('lodash');
const objl = {

a: 1,

b: { f: {g: 111,

c: [1, 2, 3]
if;
const obj2 = _.cloneDeep(objl);
console.log(objl.b.f === obj2.b.f);// false

jQuery.extend()

const $ = require('jquery');
const objl = {

a: 1,
b: { f: { g: 173} %,
c: [1, 2, 3]

T
const obj2 = $.extend(true, {3}, objl);
console.log(objl.b.f === obj2.b.f); // false

JSON.stringify()

const obj2=JSON.parse(JSON.stringify(objl));

(ERXMAFERE, 228 undefined, symbol F &%k
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af://n2190
af://n2194

const obj = {
name: 'A',
namel: undefined,
name3: function() {},
name4: Symbol('A")
}
const obj2 = JSON.parse(JSON.stringify(obj));
console.log(obj2); // {name: "A"}

7 SEE

function deepClone(obj, hash = new weakMap()) {
if (obj === null) return obj; // WiHEnulleizundefined® A HEITH I HEAE
if (obj instanceof Date) return new Date(obj);
if (obj instanceof RegExp) return new RegExp(obj);
// IR G A a0 S R 1 A A 7R R D
if (typeof obj !== "object") return obj;
[/ FEX R AT IR I
if (hash.get(obj)) return hash.get(obj);
Tet cloneObj = new obj.constructor();
// HEIZFTEIIER ¥ constructor, A L constructors i e MmkA g
hash.set(obj, cloneobj);
for (let key in obj) {
if (obj.hasownProperty(key)) {
[/ SEBL—AEA$E I
cloneobj[key] = deepClone(obj[key], hash);
}
}

return cloneoObj;

M. X3l
TEESCENRKE, TLAEILEHEZILENSRENRIXE]
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String Number Object I Array

o2

3
L
£
T ConardLi

String Number Object I | Array

(e

MNEERI, ZEUMRENESEEH— ISR, BESHNSBEMRINER, TAMA—

ZFENRASHBIHERRE N NRAVETT, MAEHNEAS, HIENSRERIZE—RAT, X%
BHSFMRYSR

// ¥
const objl = {
name : 'init',
arr : [1,[2,3],4],
}i
const obj3=shallowClone(objl) // — k¥ UlJiik
obj3.name = "update";

obj3.arr[1] = [5,6,7] ; // #IAXGuattm—H AT

console.log('objl',0bjl) // objl { name: 'init', arr: [ 1, [ 5, 6, 7], 41}
console.log('obj3',0bj3) // obj3 { name: 'update', arr: [ 1, [ 5, 6, 71, 41}

BERENSBIMIE—N—E—HINSR, FINRERYSAHERNTE, EEETIRASSEIRISR



// GHEN
const objl = {
name : 'init',
arr : [1,[2,3],4],

};
const obj4=deepClone(objl) // —NFHE VL5
obj4.name = "update";

obj4.arr[1] = [5,6,7] ; // Bt GUREN RAILZ N

console.log('objl',0bjl) // objl { name: 'init', arr: [ 1, [ 2, 3 ]
console.log('obj4',0bj4) // obj4 { name: 'update', arr: [ 1, [ 5, 6,

MG

RUTR/OFE NSRAY /95 | BSEURIIRIR T :

o XENEEN—E, BEANSE, LENEEH, M INREEE—Mbit
o FENZBFENRER, BUEAMRE, FENEHFEL, WINRISEAERIMELE

07 iR iR (R E Ik HERYIERZ

Vet HERO TR f ——

—. {EmiE
fEFRLEY, BPZE (ZEFRENIRLETX) MREER (BEfinE)) HIXEEES
mayiEdR, (EREORE 7T RBXRPTEFIEMRIRAIET it
AT
function myFunction() {
let invariable = "REPHLRE";
}

myFunction(); //ZHPATIXAREL, T WARAANJ i HL i 2 i
console.log(invariable); // Uncaught ReferenceError: invariable is not defined

LRI FH, FRKE myFunction AERRIE— invariable TE, HFK(IELBHAXNZTERRE,
REIREE

XFGREEAEERETZRNE (MR REREIEE
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BAI— A ERRE D Ak :

. SEERSE
. EEIEF
o SROWERS:

EREmLE

HANMERTEEAESHERNRE, BEEERIFERET, £RFRETEBRNEERLIEER
BEEREE

// ERTE

var greeting = 'Hello world!"';

function greet() {
console.log(greeting);

}
// #TEl "Hello world!'
greet();

&N E R

REEREBINEEMERE, MR- RERERHASERNEHE— RS FRE T, XX
RESTERENERRIR, FREERELAIMEIAA

function greet() {
var greeting = 'Hello world!"';
console.log(greeting);
}
// iTED '"Hello world!'
greet();
// 1R4%: Uncaught ReferenceError: greeting is not defined
console.log(greeting);

AR BRI RERAARBAERRR BN, EREYMBRITENIN, XiRiETEREMERE XA
BEETERRREERE

RER{ERIE

ES65|NT let 1 const KHEZ F var XKEFARE, EAIESHER let Fl const FENTERFET
RBIERIE . ERIESZIMRERRIXETE
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// BREREH AR
Tet greeting = 'Hello world!';
var lang = 'English';
console.log(greeting); // Prints 'Hello world!'
}
// Z%&& 'English'
console.log(lang);
// HR%i: Uncaught ReferenceError: greeting is not defined
console.log(greeting);

=. w@ix{EmL

A ERRE, MAUERSIERE, ZTEREIENHMEEYT 7, MATMEREERN. BRI NSEFN
BCAEREFE T, Javascript BENFRITEERE

var a = 2;
function foo(){
console.log(a)

}

function bar(){
var a = 3;
foo(Q);

3

nQ

BRI R —IKE

vara=2:
' ™
function foo() {
console.log(a); e Function
} Scope
parent scope
b oy
p N Global
function bar() { Scope
vara=3; parent scope
! Function
foo();
: > Scope
- S
bar();

T Javascript BIETA(ERE, BEBRL foo 1 bar HuEEINEHIIZIRF L S/ERS YT
2, FrlEH?2
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=. {EMlgiE
é’ﬁ'_ £ Javascript F{EH—

N ERIAHRE, BT javascript 52
. MRIRKE, BRI LEERESK, DUSSERERIEIZE

MR BIFREENABARZER,

&

XEB= ({FARhERYavascript(f)) FEI—sKERRRE:
IErEREtLmp— MR, XIENAREFTAIREEREHE,

KE=BIERE

EE AL
Ebayagan

LRI EAE P AT HIZE

EREEEE T 2RFRE
EREEEREERRRERZEEASEN PREEE

F-EARIRRINTIERE, TE

2 e s

n

1 O

b i 1 FH

L)L

ettt <

4 Al 1 0k

LENSIRRIRESREEHTER, REAR, WELE—FEHK, —BEIAR

=1k
TEAEERF:

BEHRRTRESS
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var sex = 'B"';
function person() {
var name = 'ik=";
function student() {
var age = 18;
console.log(name); // ik—
console.log(sex); // &

3

student();

console.log(age); // Uncaught ReferenceError: age is not defined
3
person();

ERUBEEEEM T AT IE:

e student RENHBETRAEIERE, HAZ name , @ E—EVERE person REIAERK, KE!
T K="

e student REPHEHcatAf kAR, M LE—F/FRE person BREEL, A RI4 SR F—Fk, B
2BERE, KETHH B

o 7% person BREINERHIL age ATHKAZI, M E—Z(EMISK, BILBIERE, ERKAZINRE

08.iKiKthisYIS2AYIBMR

SEERL

fill
)<

thisX¥JsR

l/,__
= EE
e R

—, EBX

SEEY this XHBFIE Javascript PRFIIEERE, Mo, EFSERHF SRt ANAE
—zg)

FEEASEISRT, REERAURET this M8 (ETHYHE)

this XEFRESIETHEHNERN— M RBNR, REFEESNEER, AEHBRTINS
BT
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function baz() {
// AT HZ: baz
// BEIBG, i A A B R A R AR A

console.log( "baz" );
bar(); // <-- bariEHHMNE
}

function bar() {
// HETAAKE: baz --> bar
// B, HEriE A EEbazt

console.Tog( "bar" );
foo(); // <-- fTooliARNILE
¥

function foo() {
// SGniiAARE: baz --> bar --> foo
// Wk, HEriE A EEbard

console.log( "foo" );

}

baz(); // <-- bazffiHE
ERS, this EREFITITEDR, this —BHHET, MATUEEN

var a = 10;

var obj = {
a: 20

}

function fn() {
this = obj; // &this, B17)a &
console.log(this.a);

}

fnO;

=. SEmn
IEARNERAS, this SRRMNE, SN TE/HER:

o ZIAGPE
o RI4BE
* new4pE
o BREBE

*RIAGBTE
LEFMERE person AL, WEBER this XF
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var name = 'Jenny';
function person() {
return this.name;

}
console.log(person()); //Jenny

EIRBEE Jenny , [REZEREBREFISREIF NP window , FEL this A window , FTLA
H Jenny

A

IEER T, FEEBERNRATRASE, thisRYFES undefined , RBRENEITEIFEIEL
T, BABES e ER 2 /IR

IS4BE
EREOERT LA EARARIRETTEAM, B this B ERXIS

function test() {
console.log(this.x);

}

var obj = {};
obj.x = 1;
obj.m = test;

obj.mO; // 1

XTRHFEEZ IR, REXPMRYEERRINEINSRETER, this ERANERZRE E—RATT
3

var o = {
a:10,
b:{
fn:function(){
console.log(this.a); //undefined
3
}

}
0.b.fn(Q;

LR, this (IE—RGEA b, b REFFHIRE a RERIEN, FTLAEILH undefined
X EEBEE—FFIRIER
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var o = {
a:10,
b:{
a:12,
fn:function(){
console.log(this.a); //undefined
console.log(this); //window

}
}
}
var j = o.b.fn;
i0;

IEERT this fEEAYE window , XBRARFREICHE, this KEEONERERERENNSR, 2 fn
BXR b RITTE, B2 fn WELS j IMEFFRBEHIIT, FILAREIER window

new4jE

BT IR AL new KIFEFAEM—DLAIRIR, LA this FEAXMLAIRISR

function test() {
this.x = 1;
}

var obj = new test();
obj.x // 1

EARBZATLIgET A1, 2R new XKEFKET this KIHER
XEE B —LAEIRIENR -
new IFRIBE return — UK, AT this IEEAIREIRIRIS

function tn(Q
{

this.user = "xxx';
return {};
}
var a = new fn(Q;
console.log(a.user); //undefined

gNFRIRE—MEERRERIRHE, N this FERISLHIRISR

function fn(Q

{
this.user = "xxx';
return 1;

}

var a = new fn;
console.log(a.user); //xxx

EERIR nul1 BEABENSR, (BRIES new (HATSRISLAIRISR
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function fn(Q
{

this.user = "xxx';
return null;

}

var a = new fn;
console.log(a.user); //xxx

RRIEN

apply Q. callQ. bindO BREHHI— 5%, (FRENZERMERNSER. BNE— I SHHET
A ERIBERXMREAIRIR. Eit, XA this IERHMEXE 1S

var x = 0;
function test() {
console.log(this.x);

}

var obj = {};
obj.x = 1;
obj.m = test;

obj.m.apply(obj) // 1

XF apply. call. bind =FHIXE, FHIEEHEIFMER

=. SR

£ ES6 RUIBEMMREME TEELRIE L, IERIIEREBSIHESRE this AYEE (RiE4EE)
ZEANMGIF:

const obj = {
sayThis: O => {
console.log(this);
}
};

obj.sayThis(); // window [KJy JavaScript ¥HIAEHE, FrLAEE X sayThis (NHE, i
# this #i46%) window LX7T

const globalsay = obj.sayThis;

globalsay(); // window W% & global X%

EFASELEREIRY this BEBEMENRMEFBE T this BUER, (BEFEIE—LEBERIN
TEZEAMIF:
SBESE T
const button = document.getElementById('mngb');
button.addEventListener('click', O=> {
console.log(this === window) // true

this.innerHTML = 'clicked button'
b


af://n2330
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LIATTUAEER, BAIELREE this AREAY button , {BItLEY this 38ME T window
BIEERE RNy A%, AT this $8ME window

Cat.prototype.sayName = () => {
console.log(this === window) //true
return this.name

}
const cat = new Cat('mm');
cat.sayName()

EFRERY, SISk RE FtTREL

P, 5%
[E4PE VS BXEIE

function foo() {
console.log( this.a );

}

var objl = {
a: 2,
foo: foo

I

var obj2 = {
a: 3,
foo: foo

I

objl.foo(); // 2
obj2.foo(); // 3

objl.foo.call( obj2 ); // 3
obj2.foo.call( objl ); // 2

B, ETBENNERES

new#izE VS [SNYBE

function foo(something) {
this.a = something;

}

var objl = {
foo: foo

Ire

var obj2 = {};

objl.foo( 2 );
console.log( objl.a ); // 2
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objl.foo.call( obj2, 3 );
console.log( obj2.a ); // 3

var bar = new objl.foo( 4 );
console.log( objl.a ); // 2
console.log( bar.a ); // 4

TIUBER], newdBEHMSER > laTtEiE
new #izE VS EXYIE

AR new 0 apply. call TiE—iEFH, ERHEREEXEEN—, TLABRILT

function foo(something) {
this.a = something;

}
var objl = {};

var bar = foo.bind( objl );
bar( 2 );
console.log( objl.a ); // 2

var baz = new bar( 3 );
console.log( objl.a ); // 2
console.log( baz.a ); // 3

bar #48ERobj1 £, {82 new bar(3) FRBEGIENTFUTAIAMEE objl. a (B R3. B, new(®
T 4R bar O A this
FATTIAA new FPEMER > BX4PE

b, newSFEMIAR > BHEMIR > BBIGBEMRR > BOAFBEMN TR

iEE S

e https://developer.mozilla.org/zh-CN/docs/Web/)avaScript/Reference/Operators/this

09.JavaScriptrRiiiT E FXHMITHREMTA

MIT LT SHiTiE
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—. MITETX

RISHOSRIR, T LR savascript RIBHTREBIBSIES, DRBHAES
savascript RIBIEST, BPABH—ERIEFERT LTI

YT SIRES o =F:

o EFHUTLETN: RE—, NEHRFHIEFIRHME window KR, this HEXNMEEIIR

o REIUTLETN: FHELHY, REERSHARNIMEISHKEIRE, SXERREEatlE—
FHIPUT LY

o Eval REHITLET: BIREITE eval REHPHIRE, ROBMBRENER

THGHER EFIAIRE ETRGF:

// global context

var sayHello = 'Hello';
function person() { // execution context
var first = 'David’,
last = 'Shariff';

function firstName() { // execution context
return first;

¥
cunction 1 : :

return last;

alert(sayHello + firstnName() + ' " + lastName());

I

KBETNBIAER LT, EBBBELRNEFARENRA LT, REL2RETY (WEE)
BERE T 3051

JLUBEEFEZ MR LT, SXERRMEIE— N LETY, SEE— I AEIERE, REMERE
AR I3 BB SRR B FREI NSRBI

—. HdnEHA

PAT E T EREREE=IMER: IR — TR — BIKFNER
BUEERRER

UM ERRD S REUEER, (BRMTREIERERBZE
BN ER I T =145

o R this BYE, tB4EFRA This Binding
e LexicalEnvironment (FiEINE) Bz
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e VariableEnvironment (ZEINE) Bl

AT
ExecutionContext = {
ThisBinding = <this value>, // HWigthis
LexicalEnvironment = { ... }, // AR
variableEnvironment = { ... }, // “Biiifhs
}
This Binding

HRE this BEFRAREHE, this AEREHRITRINES BEIA, EXAIRHRAEEHIA
AR
R AMEE I NMERERS :

o £FEINE: B—NRBINBMRINEIENE, EINBAMRSIAAN 11, B—P2BENKR, this
RIEERX 2RISR

o RENR: BAFERHPEXNEERFMEEMRICRT, 837 arguments XK, JMBIRERY
SIRATLIZERME, HAILAZESRERRERIINTR IR

AR
GlobalExectionContext = { // &@#ir LT ¢
LexicalEnvironment: { // ENEIREE
EnvironmentRecord: { // Bl
Type: "Object", // EJRMEE
[/ ARRFFERE X B
outer: <null> // RHANHERIE R 5] H
}
}
FunctionExectionContext = { // HR¥HIT |~
LexicalEnvironment: { // VEREE
EnvironmentRecord: { // Bk
Type: "Declarative", // BREOAEE
// AR E LR B [/ RN G
outer: <Global or outer function environment reference>
}
}
TEKIR

LEMRBE—MAENE, FEES EEEXANEEMERIERENE

£ ES6 H1, AEIMRAIZRBIMERIXBIET AE AT FERAEIAEE ( Tet 7 const ) FFE,
MEEXATEREZERE (var ) 4E

ZENMF
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let a = 20;
const b = 30;
var c;

function multiply(e, ) {
var g = 20;
return e * f * g;

}

c = multiply(20, 30);

AT ETNT:

GlobalExectionContext = {
ThisBinding: <Global Object>,

LexicalEnvironment: { // iEi4E:
EnvironmentRecord: {
Type: "Object",
// AR X B
a: < uninitialized >,
b: < uninitialized >,
multiply: < func >
3

outer: <null>

3

variableEnvironment: { // &}
EnvironmentRecord: {
Type: "Object",
// PRRFFER BRI
c: undefined,
}

outer: <null>

FunctionExectionContext = {
ThisBinding: <Global Object>,

LexicalEnvironment: {
EnvironmentRecord: {
Type: "Declarative",
// ARRFFERE X B

Arguments: {0: 20, 1: 30, length:

3,

outer: <GlobalLexicalEnvironment>

3

variableEnvironment: {
EnvironmentRecord: {
Type: "Declarative",
[/ FRRFFEREAEIX B
g: undefined

2},



3

outer: <GlobalLexicalEnvironment>
}
}

BE LA, TetF const EXHIZEE afl b ECIEMEGREHIRE, B var FEANTEMNEEL]
PR ER#EIR(EY undefined
XERA, CIEMER, SERBTERTEFREEE, ARSREEREEEAAES

(BZESHFHIIBMN I undefined (var FEBRIER F)FRRF uninitialized CREIIAMIRS)ER Tet
#0 const FEBRYIEIRT)

XA EIRTHHISERRRE

MATHIER
EXMER, FUTEREME. BT
SN Javascript SIEAERABTAEBRIEIMIERAZIZENE, BBAKHIEDE undefined B

[EI4SBIER
HUT LSS R BT T

—. Ttk

WiTHe, tLIARBK, BA LIFO (Fi#ftd) &, BTFEEERBHRTEECENEIIT LETX
¢ T

Active Now 9 Current Execution Context
s I
¢ ™y
Execution Context N + 2

s I
¢ ™y

Execution Context N + 1

\_ A
- ™y

Always At %> Global Execution Context
the Bottom L J

& savascript 5|EFHRIUTIRE—THIAMUBRIE R, ERELIE— I ERBT L TR EER
HITHE
BH5|EME— M REREHR, ERStIE— P REEIT LT, REBXMUT L IR THES

SIESPUTA T HUTHARTRAIHUT L P (—REBREHT LT, SxRETERE, MRAHT
ETNFiamsEl, AREFERAHU TR T —MUT ETX

HEANMGF:
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let a = 'Hello world!"';
function first() {
console.log('Inside first function');
second();
console.log('Again inside first function');
3
function second() {
console.log('Inside second function');
3
first();
console.log('Inside Global Execution Context');

AU EIRIAZ U

second()REHIT LT X \
first()REHIT LT / first)EREHIT LT X first) R EHIT LT
2RRITLETX / 2RRITLETX 2RMTLTFX 2RRITLETX 2RMTLTFX
Aﬁ%ﬁ’fﬁ' _—Fuu,fi

o QIELB ETXEEARITIE

first BREHIAR, QIEREHIT LT EAK

BT first RENIFRBEER] second R, BOE—MREPUT LTI FHENE

second BREHITTEEE, XIRAYBREHNIT E N IGRIERHITIE, FUTTF—MUTLE T first REL
first REGITTEEE, MMAREHT E T haERE+, AEHITE2BLETX
FRrERIEHIITRE, £B LT hSiiEHkd, BEFRER

Sk

e https://zhuanlan.zhihu.com/p/107552264

10.typeof 5 instanceof X3

{ —
H  typeof ||

1L )
/T i
L |
| |
typeof 5 instanceof — instanceof | i
J : I
I |
\\\‘\‘h‘h“--i-, :
' & i
'\ J

—, typeof
typeof IBMERHREI—NFRR, FRTREIT EAMRIEAIRE


af://n2456
https://zhuanlan.zhihu.com/p/107552264
af://n2460
af://n2463

E7EINT:

typeof operand
typeof (operand)

operand TR NISREFIAENZRET, HRAGHIRE
T

typeof 1 // 'number'

typeof '1' // 'string'

typeof undefined // 'undefined'
typeof true // 'boolean'

typeof Symbol() // 'symbol'
typeof null // 'object'

typeof [] // 'object'

typeof {} // 'object'

typeof console // 'object'
typeof console.log // 'function’

MEEFIF, pi6 M EREEMEHESRE. EFA typeof null A object, {BIXRZE Javascript FERY
— MR Bug, AME null FEESIAEIEREE, FHH null ABHARAEXNSR

FLL, nul1 7E typeof Z/RIREIRIRBIIMAIER, FREE/F I nul1 RITIE. MRIRFEAL i 15
FHFBTEEYT null, BEET ===nu11 FFIHLTF

ERS, BILARILS |FBZEEYEURE, BB typeof SRFIMTAYIE, FRT function SHIRBIHRZIM, HRA9ED
i object

RPN VERFIMT— PN EERETFE, LML typeof : (FEEFEA 1f(2) . & aRFEH, Mik:E)

if(typeof a != '"undefined'){
/ /BB
}

—. instanceof
instanceof EEFATIENIIEREHY prototype BHMEEAHIMEFEANLAINISAYRESE

{EFRANT:

object instanceof constructor

object ASEMHIIIER, constructor AHENEREL

NSRBI new AJLASLAINISR,  instanceof BEFIMTIX MR EEEZ BB MANEREEMAINISR


af://n2476

// SRR R 3R
let car = function() {}
let benz = new car(Q)
benz instanceof Car // true
Tet car = new String('xxx")
car instanceof String // true

let str = "xxx

v

str instanceof String // false

XF instanceof BUSLHRIE, TILASETE:

function myInstanceof(left, right) {
// ZXEEH typeof RAWIHAMEIE LA, AL, Bk false
if(typeof left !== 'object' || left === null) return false;
// getProtypeof; tObjectXt R HrMAPT, BEW RIS EUNIRIINT R
Tet proto = Object.getPrototypeof(left);
while(true) {

if(proto
if(proto

=== null) return false;
=== right.prototype) return true;//HEHHEEL %, &Eltrue
proto = Object.getPrototypeof(proto);

A EINEREEE, ERERRNREENS, &E true, B false

=. X35l
typeof 5 instanceof EEFITEIESSENISE, XAAIT:

e typeof RIREI—PMEERIEARLE, instanceof IREIRIZ—M/RE
o instanceof ATLUEMEHINTELG | FRAIEAR!, 1B R TAERHNT R STRRR

e [T typeof H{F{EHKiR,
Y function

CEATLIFIBTEREIESEE (null R | BE3IBEIEREG, K
LASE, BRIt TS EF T

HJLIER, DARMIT AR, FAAEREMEnRIIER

A, TILASKFH object.prototype.tostring , VAEIZGE, F—iREME
“[object xxx1” =FE

RFEEARUEE

LINS

Object.
Object.
Object.
Object.
Object.
Object.
Object.
Object.
Object.
Object.
Object.
Object.
Object.

prototype
prototype
prototype
prototype
prototype
prototype
prototype
prototype
prototype
prototype
prototype
prototype
prototype

.toString({}) // "[object Object]"
.toString.
.toString.
.toString.
.toString.
.toString.
.toString.
.toString.
.toString.
.toString.
.tostring.
.toString.
.toString.

call({}) // FAE4%, mnEcalltiok

call(l) // "[object Number]"

call('1') // "[object String]"
call(true) // "[object Boolean]"
call(function({}) // "[object Function]"
call(null) //" [object Null]l"
call(undefined) //"[object Undefined]"
call(/123/9) //"[object RegExp]"
call(new Date()) //"[object Date]"
callC[D //"[object Array]"
call(document) //"[object HTMLDocument]"
call(window) //" [object window]"


af://n2487

THET tostring NEARRE, TEMSIIN— M 2REREIESEF M A

function getType(obj){

Tet type = typeof obj;

if (type !== "object") { // et TtypeofHl, A RIERBIERA, HERF

return type;

}

// X TtypeofiklblZE A izobject, FREATUN T AT, Tk [0 45 R

return Object.prototype.toString.call(obj).replace(/A\[object (\S+)\1$/,
"$1');

}
EJEELUNS
getType([]) // "Array" typeof []j/Zobject, KittoStringikla|

getType('123') // "string" typeof HEi:ik[A|

getType(window) // "window" toStringiz|d

getType(null) // "Null"EFF K5, typeof nullZobject, FitoStringikHlkr
getType(undefined) // "undefined" typeof FE{%ik[i]

getType() // "undefined" typeof F ikl
getType(function(){}) // "function" typeofft¥ilr, Kt rf/NE
getType(/123/9) //"RegExp" toStringikld

11.15i5% JavaScript RRFRERIILHER

|
RiE R L SR
|

Y e e VoV Yo Vo Vo VP

—. 2t
IR (Memory leak) SIEH BN, HTFHAERENESRTENEETBERINE

FIHEREFEYEE LRUHKR, MENAEFSERRATRE, BTRIHER, SEERBZRREZR
KRR T IHZERAFRNES], ATERL T AFENRER

BEFIETHEENT. REEFRHER, BERRSETTHMOMIERT

TN TARSHE, YIANERRAERINAT. 81, AFOREERES, BURmRSMSE
ge, BENSHHERR


af://n2504
af://n2506

Physical memory
100 %

50 %
O
Aug 12, Aug 13, Aug 13, Aug 13,
9:00 PM 1:00 AM 5:00 AM 9:00 AM
Used Swap

ECiEST, BANEREFHEEAT, AFEHEREEHIMNERE.

char * buffer;
buffer = (char*) malloc(42);

// Do something with buffer

free(buffer);

LER CIESAE, malloc IERRHBERE, EATECE, YRECH free I5ERMAE.
XRAERRR, FILAKRSEESIRIEENEERE, HEEFRRIE, XWFRA SIREAN "

=. LiiREMSHE

Javascript BBk EMHNSE] (GC: Garbage Collecation) , tgiEit, FUITHESREZEER
BEHTISREERNRE

R LIRS (FEE) L RS ERNEE, RERIERT
BRI AR

o tRCIERR
e SR

triciBiR
Javascript &xF FAILAR I RIS

SEEHRANPTINER, FUIRCXNERENENMNG . HNMNRRIZEFR S BIRTHMAEREN, =
LEFFAR, WSHRCH BIERE"

LR EWERFZITRIRHE, SARCAFHEENMEERE. RE, ESBMEELTXHHEE, LR
WA LT PRI ES | AR ERRCEE

L EHERIN EARCRIZEMEGMRTT , REREEUE L TR EERNEAZIEeNT
BEfRLk EWHE M —RRFRE, HERHIRCHIFTBEFIEEINAE
ZEANMF:


af://n2517
af://n2527

var m = 0,n = 19 // i m,n,add() #Frid Ak ANFREE,
add(m, n) // i€ a, b, chric NBEAIRES,
console.log(n) // a,b,chrid NI, A0 .
function add(a, b) {

a++

var c =a + b

return c

}

SIFiTEY

IBES3EE—K'5IAE" RETREEAMENRR (BEESME) N5IRARE. WR—MER5]
RAXERZ 0, MFRIXMEAHERET, BLALUSXRAEFRN

WR—MEABFRET, 5IREEIAN 0, MIREEHEITERBXRAE, NISHARFITRE

const arr = [1, 2, 3, 4];
console.log('hello world');

EES, HE L, 2, 3, 41 2—NME, 25ARE. LB arr 2XERIXMERISIR, ELt5IA
XEN 1., REFENEREAE arr, CERSFEOARE

NRFBEXRAFHREAREBAEREN, [IFBRREWT:

arr = null

BTIRE arr J9nul1, BAERRTIIEA [1,2,3,41 BI5IA, SIRAREEN 0, HishikE T

MG

BTEAREWHLE, AMURFTAXIRFHE. BLERLI=ERE, —BEFXBRR, FENERSET
EXEINEIA. WRIBHNE, HLRFNERSIA

=. BERAEIHER
WEREE

function foo(arg) {
bar = "this is a hidden global variable";

3
B—IEIMIZERERER this SIE:

function foo() {
this.variable = "potential accidental global";
}
// foo WHHC, this 8K V&A% (window)
foo();


af://n2536
af://n2545
af://n2548

ErfERrEE, JUBEREINIERRE
Rt ERIEAFHE

var someResource = getData();
setInterval (function() {
var node = document.getElementById('Node');
if(node) {
// %H node 1 someResource
node.innerHTML = JSON.stringify(someResource));

3
}, 1000);

WN5R id JINodefYTZ=M pom FiBRR, IZERESFE, FEiY, FRAREREFHEEYT
someResource B3|, TEHTEEYMNAEHAY someResource tBAASHERERN

BERNZEMAE, $FRENEERE, EEERZIFN

function bindevent() {
var obj = document.createElement('XXX");
var unused = function () {
console.log(obj, 'MEM5IHob] objA&#iEER");
55
obj = null; // fBII5E
}

iRBEEY pov TTRAYS | BRFERMFITEE

const refA = document.getElementById('refA');
document.body.removechild(refA); // domil% 1

console.log(refA, 'refA'); // {HEEA7/E5| HfEconsole A div A #FENK
refA = null;

console.log(refA, 'refA'); // f#FxslH

IRFEHEMISIT addEventListener WIFAYRHE, EARAKITEIE R EA removeEventListener BY
IEXI ST

S5 30

e http://www.ruanyifeng.com/blog/2017/04/memory-leak.html
e https://zh.wikipedia.org/wiki

4.webAPIs
01.35i5)avaScriptrhggsE{HEEy



af://n2563
http://www.ruanyifeng.com/blog/2017/04/memory-leak.html
https://zh.wikipedia.org/wiki
af://n2569
af://n2570
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FHRE
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. SHS5FEMER

javascript REYSEM, TJLIREREE HTvL SOEEE NS PR EN—FAcERME, HENRES
Haitt, BRAENEEM. Brst. BENSHS

T pom —MHEK, MNRELFTURAGSESMHINR, SR FORININE, MEE—MUFEE,
X KRR T SRR

%ﬁ-bmﬁ&%ﬁér _/I\Bfl\Eﬁ .

o E{HEIRNER(capture phase)
o QT B1RKER(target phase)
o EHEIBMER(bubbling phase)

Document @

&. L{Element ht]’['l]_ | Il:il;mljjfr]j%

Element body @ \

|— Element div

E#é@E—WM'FEJ:E’\J{?%Tﬁt, HREANTTER (MATR) REEHE L EERIRARKRGIER
Ta, tHE oom PREEENRXT A

fifi gkbir Bt



af://n2572

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Event Bubbling</title>
</head>
<body>
<button id="clickme">Click Me</button>
</body>
</html>

#AIE, Fx{145 button FIERIRTTR, MARESEM

var button = document.getElementById('clickme');

button.onclick = function() {
console.log('1l.Button');

3

document.body.onclick = function() {
console.log('2.body");

i

document.onclick = function() {
console.log('3.document');

if;

window.onclick = function() {
console.log('4.window"');

e
Mg, ®HIT

1.button
2.body
3.document
4 .window

REFH BT button TTRERE, REERE LIERE

SHBAESEMEEER, SUHSEHERAARRNTRERREZ SN, MRERNTR (MATR)
REEZSEMN

=. SRR
FHERT LS =F:

o [RIaSHHEEL (DOMOZR)
o IRESHHERL (DOM24R)
o IEEHHERE (BEATA)

[RIGSHHHEE

SRR RITRAT R E R, BRI
o HTMLAREHEREIE


af://n2593
af://n2603

<input type="button" onclick="fun()">
o BT 1s FB40E

var btn = document.getElementById('.btn');
btn.onclick = fun;

it
o HEIREIR

poM0 RFHEBRIFIIENIEEMNE, SIUARKRIEESE, ERTHEEEAR, AIREREERTS
EnEtsk, UETEHIREEESET

o RXIFER, Tk
o E—RENEHRBEGE—IX
<input type="button" id="btn" onclick="funl(">

var btn = document.getElementById('.btn');
btn.onclick = fun2;

Mk, BAFBAF—TEPES N EREEHARHR (LERIXAD btn TEPE2IREEH) | 2
TR, EHENSHSBE RIS
MR% pomo REBHMIEREFRERIINSEMEIEES nul1 BIFS

btn.onclick = null;

RS HREL
TERE ISR, —REE= NI

o EMHHERMNER: BN document —HE MEREIBIF TR, WARBELSNTREEHE 7 =M
mITEREL, WRBNHT

o EMMEMER: BHEIXBTR, MABTRARITERE

o HHEBME: BHHMBIRTEEBR document , XIEERTHNT REREE T SRS
., WERBNHT

S ERITRERS AT

addEventListener(eventType, handler, useCapture)

SRR IITRARI S TN T:

removeEventListener(eventType, handler, useCapture)

SEUT:

e eventType IEEEHSEEYAENon)
e handler 24 IRREL


af://n2613
af://n2629

HJLIEZ,

* useCapture 22— boolean FHTHEERETHIAMEBLHITIE, —RRIZE N false SIENEE

RT3
AT

var btn = document.getElementById('.btn');
btn.addEventListener(‘click’, showMessage, false);

btn.removeEventListener(‘click’, showMessage, false);

it
o HJLIE— pom TR EHBES N HHAIERR, SEFASIHR

btn.addEventListener(‘click’, showMessagel, false);
btn.addEventListener(‘click’, showMessage2, false);
btn.addEventListener(‘click’, showMessage3, false);

o RATHIHL

HE=SH(usecapture IRE N true FIERFRIREFHIIT, RZEESIEFHITHIEREL

TEEMIF:

<div id="div'>

<p id="p'>
<span id='span'>Click Me!</span>
</p >
</div>
REREEMN

var div = document.getElementById('div');
var p = document.getElementById('p');

function onClickfFn (event) {
var tagName = event.currentTarget.tagName;
var phase = event.eventPhase;
console.log(tagName, phase);

div.addEventListener('click', onClickFn, false);
p.addEventListener('click', onClickFn, false);

EARERT eventphase , IREI—MURALRIHUTHMERAVEEIE. 195N,

BR. 3AEBMER

i click me! , HIHIIT

P 3
DIV 3

PYSELSSES YN

p 0 divBRAESBMRIBN TEM, BTEBIMHE, EEEEM p RTMBMA
SNERIESE = SEEBH true


af://n2652

div.addEventListener('click', onClickFn, true);
p.addEventListener('click', onClickFn, true);

I

DIV 1
P 1

FPEEBRIERIRN RIS, LA div EE p FREESeitnmng

IESS(HRE
ESHHERLE T NIRE:

o EMHMEMER: FHEIXBITR, A BRTRARITERE.
o EHEBMER: BHMBEIRTEEBE document , OXIEERTHT REREIE T SHEINER
., MERBNHT

SHSPE RITRARI S TN T

attachEvent(eventType, handler)

SRR RITRERYSANT:

detachEvent(eventType, handler)

ZEANMF:

var btn = document.getElementById('.btn');
btn.attachEvent(‘onclick’, showMessage);
btn.detachEvent(‘onclick’, showMessage);

02.f#%F M ARSMHE? NRnR?

=
HD
_I_
N

—

FHHE

B
’ &
SN
i



af://n2675
af://n2688

—. &=ft4
SHRE, mikil, SRE—TmEEASM (click. keydown .....) NERHEEEB—I TR
RIEAE], SHRIESEE=NER: BERNER > BiRNER > B8R, MBHEEHMEEsEem

BR5ehY

SMEE, fEEE—ARENEMEREIENRESEEINETE L, BIESESHREINET
=, MARBITR

LEMHENE BT R LR, SETSEEEEIHNTRACRIMNETRRBESH L, REEINET
R EEXUTERE

TEEMIF:
EEan— " ESRIEZREISRER T, —FPRITEMRAAI— D EITE
BRIUDEHRIEXURREREEER, I MALERIFRERE, AEEREBGA—IRES

MR

EXE, WRBHE—FH, BIMRFENEFEMREMAY pov TR, MHER—TEREAIE
SRHERENTER

FTUBRESESHRXITR, BEREGAD KIRSTERRESHITE, FEHIMT=ERIEARY
SHNAZ I RRAIETTR PRI — N EE WL

—. MAIs=
MRFENTE—MIER, WRZPEXRENFIERIN, FIIBEERSYIRAIFHRDN— NS

<ul id="Tist">
<Ti>item 1</1i>
<Ti>item 2</1i>
<Tli>item 3</11i>
<li>item n</11i>
</ul>

RSB IIRIT—ELE—DREL, I TAEHERIFE LAY

// FEWEFRTTER
const 1is = document.getElementsByTagName("1i")
// VB 46 E F AT
for (let i = 0; i < 1lis.length; i++) {
1is[i].onclick = function(e){
console.log(e.target.innerHTmL)

}

XEHMEFATIASHERE, ERESMPEERXPITE vl LH, AETSARRHRBELEBRTER


af://n2690
af://n2701

// ERIZTCRGE R
document.getElementById('1list').addEventListener('click', function (e) {

[/ AR

var event = e || window.event;

var target = event.target || event.srcElement;

// FIZSUCE B ARG R

if (target.nodeName.toLocaleLowerCase === '1i') {

console.log('the content is: ', target.innerHTML);

3

55

EE—MERE DRFIRIAARS, HMLT N FIRIESE T E M4

(B RANR AP REB MR S AIEINELE ZRPRFIRIUTR, ARATEE— R RER R R E AL #TIEAY
TTRIPES, BRI ERITTRES S

RATEHEEHBXMMN T, BASHRAEEREN, B TRIIBREIRAERER, #
172 Bt R R ERIEMN Y TS R ERISIE A LAY

ZEMIF
TE html 54950, A input ATLABIESERINTR

<input type="button" name="" id="btn" value="¥#" />
<ul id="ul1">

<Ti>item 1</Ti>

<li>item 2</1i>

<Ti>item 3</Ti>

<Ti>item 4</T1i>
</ul>

(EdEESLE St

const oBtn = document.getElementById("btn");
const oul document.getElementById("ull");
const num 4;

[/ BT, INKT TR A A

oUTl.onclick = function (ev) {

ev = ev || window.event;
const target = ev.target || ev.srcElement;
if (target.nodeName.toLowercCase() == '1i") {

v

console.log('the content is: ', target.innerHTML);

e

/ /I A
oBtn.onclick = function O {

num++;
const oLi = document.createElement('1i');
oLi.innerHTML = item ${num} ;

oU1.appendchild(oLi);
Irg

HJLIET, ERASMER, TSR MER FTRYUBNREES TR



=, B4
EEEHEIEEME: click, mousedown, mouseup, keydown, keyup, keypress

M EENAZSEF, BAIMAILERERSHERFERALR:

o BOBANNHEENRE, BT
o HSHRE, MAOEET(F

EREREHETEETERRM:

e focus. blurXEEMEHKEEHEHEENE, IR TEIRY S ES
® mousemove . mouseout XIFHEM, BREEHEE, ERREMMBEINEERITEEM, X
HEEEES, AtthERNES TEEHEEN

ERICFTES MRS MR, TRSHNEMHRY, A RNZEMRNSEHRERE £ TE M

03 JavascriptAITFRENA R EMLE? KRIRMABHE?

Javascript A it{Fig % X5

— i —

—. B
javascript MR EEA TEE B AL LR

cookie
sessionStorage
localStorage
indexedDB

cookie

Cookie , KEUJy [NEIIASH] | $ERLMuGN T Hi5I AR BTGRP &R ERIETE.
BR TR TP TORSSEAYEIRT

YER—EE—REAERIT 4KB RN AEUE, ER—PMEFR (Name) . —ME (Value) FIHE/LNH
FizH cookie B, Zett. FEREEMANIEEIEARR


af://n2718
af://n2733
af://n2735
af://n2747

B cookie EEIRIEKRFPESHAIEL, WNRAER vrTes FNENZ, HIRFIEEREIZHHEL,
SHZeNX, EMIF, FE—LEER cookie (RIFEFSHIMuG L, 3058 cookie #EFHEY, EARE
SFFREY cookie SRR AARE R/

XF cookie EFRERIEMHANT:

 Expires FBFIRE Cookie HIITHART A

Expires=wed, 21 oct 2015 07:28:00 GMT

» Max-Age FITFIRETE Cookie KM AIRELEIIAIREL (LSTHEL Expires B)

Max-Age=604800

e DomainigTE S Cookie AILUEKIARIFEAE
e PathiBET— WL BER, XNMNERAHIMESSKIERIVEERHP AT LIAIE cookie B

B
Path=/docs # /docs/web/ THIRIESW Cookie EHE

o FRTH Securefy Cookie RURHBITH HTTPS MBS MERAIEAIRGS I
BT HR, BATFTVEE cookie RIFEMINERFHFRH T EETIRIHERE, REEAT cookie K5
METHER

KT cookie BYfERENT:

document.cookie = "#F={4";

XTF cookie BB, BESTEHIE domain F path BIHERZRERNATTLL, EHE— A EEMEES
BUERH—FTEY cookie

Set-Cookie:name=aa; domain=aa.net; path=/ # % imiE

document.cookie =name=bb; domain=aa.net; path=/ # =/ ik E

/g cookie RIMIER, REFRIZIEMRELS cookie IRE—MNIHARIEM, X cookie ITHAE AN
EElES

localStorage
HTMLS #7575, 1E8RLAERILSRSERFRE
B

o SWmANE: BFAWRAMEE, RIFENMEREE, SUEHERXKEASITHIN

o FENEEER—EHFELZN

o MARTURME (Fri. (&3, MIBR) T localstorage BIRHE, AREALHA storage St (HE
AINRESALA storage E{f,

o XK/h\: 5M (ERNLRES ABXR)

e Tocalstorage AR F2XFHBRIERN, NMREFHENBZHESBENEFTE, 2SXUHEER

o ZERRIEAIIRS


af://n2776
af://n2778

TEBEEXT localstorage HIfEH
RE
Tocalstorage.setItem('username', 'cfangxu');
SREX
Tocalstorage.getItem('username')
SRENEE
Tocalstorage.key(0) //#HE—/ 4

AR

Tocalstorage.removeItem('username')

—IXMERRTE

Tocalstorage.clear()

localstorage HARTEN, SEMINERR:
o TiA(& cookie —HEIREITHARTIE]
o HEEFANERER, LEEEFENSR

Tocalstorage.setItem('key', {name: 'value'}l);
console.log(localstorage.getItem('key')); // '[object, Object]'

sessionStorage

sessionstorage ] Tocalstorage FAGEZEA—E, W—ARENERESELE, —HRIEA (218) X
7, sessionstorage FSMIREGE

i RAIRIIREMEA T

indexedpB 2—FERAPI, ATFEFIRFHEXELEMICEIREIE, UL/ blobs), ZAPIfERZRS|3RL
DI iZ RIS EREE R

E5A web storage T HER/VENSIERER, BENTHEERENEEHEIERR, XM ER
ABH. Indexedps I#MHtT—MERSE

ffie:

o EFEEICLIRE LR

o FTEEMEEPEFEN, LY Localstorage FEHEFIEEE R, LEHESIEERART
o JRASTHHER 15 BN

o BNELNEUERE, BEREHUEERTHISEEEE


af://n2811
af://n2814
af://n2817
af://n2827

o BFIFEER
o« AXBE—EI M

KT indexedps RIERERNERLRIT:
FIFEEEA B —1 55

BlIE— object store

R —MBEICRHT —LEURERE, SIENaiRBEUES.
BT AT IERAEELRY pom SBEHASRHRESK.
EREER BT —EB(E (AJLAE request XI&HHEE!)

KTFHER indexdb RYERSIURER, ARATLUBIER codb. js FEHITER, RAWAIRFREREEE
E

—. x5l
*F cookie. sessionStorage. localStorage =EMIXBIEEWNT:

o FEA/N: cookie BUBA/NABERRIT 4k , sessionstorage #[] Tocalstorage EBAEFIEK
/MEYPRS, {BLEE cookie K152, BILUAEISMEERXR

o BYAYE: Tocalstorage FFEIFALUE, NiRsXAGEUEARERIRIEEMNMEREDE;
sessionstorage HIEEXRINGRRE N KAEEMER; cookie IRERT cookie iIFHARTEIZAD
—EBM, BAEEOSNEeEXE

o HIESIRFEZENRZESLT, cookie FUEIESBHMINEERIRSS, IRS=RHEAILAE
cookie E|ZiH; sessionstorage ] Tocalstorage A BEHEEUERLEIRSSEE, (NIEARF
=

=. MAiES
7T DAEIRIVEE G, BB BRI BRI

e tNCAFSIRIEAFPITANER, #EFHER cookie

o ESKHMRFEAUAIEYE () , #EEFERA localstorage

o BUBIKE—IRMER, HEFF(FF sessionstorage

o FEAREBHIERIER. L (ENARER) REHEHLIER, HEFEM indexedps

EE ST

e https://mp.weixin.qg.com/s/mROjtpoXarN--UDfEMgwhQ
e https://github.com/chenstarx/GoDB.js

04.1+ A= HEANHIR? Bt X51? Mmscii?
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https://github.com/chenstarx/GoDB.js
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A E R RET RIS I—FFE

a0: NLEESHY resize. scroll. keypress. mousemove FHHERAR, SARMEBSERES
# EROETEREL, RARHREBRRIR, PRI

AT, FEMNXREHHTERREARE, UBAIMATLARA throttle (B5F}) 0
debounce (T5ifit) HITTURIBDIERRER

EX
o T n WARIET—IR, HEnVRESMA, RE—REXR
o 5k n EENTZEM, FE 0 PRKESMA, NEHHT
— MR EAYELE:
BSREBXR LITKERTRIERE, EEETR—RIEE, KA —REEAII T
BRIZEBAERETNEITHREE debounce F1 throttle , MBRHEEN15F), FEEEERF
B#E— ARG, 150EHENEE—R, XETR
BESE—IARERE, 150, WREEPNEAEEK, 15UFFEHTE, 521505 iR
=, X2
(A
Tl
FER T AT LA AR R S ERd 2 5%k
ERIAEEE, FHEMET, FIERARIRBINERRIUT
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af://n2882
af://n2893
af://n2894

function throttledl(fn, delay = 500) {
let oldtime = Date.now()
return function (...args) {
let newtime = Date.now()
if (newtime - oldtime >= delay) {
fn.apply(null, args)
oldtime = Date.now()

ERERRREIE, delay BREHE—RHIUT, BUXRBHEILMARKASE—IXAIT

function throttled2(fn, delay = 500) {
Tet timer = null
return function (...args) {
if (Itimer) {
timer = setTimeout(() => {
fn.apply(this, args)
timer = null
}, delay);

HJLUSHERE AW SER SR EAANFERES, SM— I EIERAYTR. ST

function throttled(fn, delay) {
Tet timer = null
let starttime = Date.now()
return function () {
Tet curTime = Date.now() // 4niif Al
Tet remaining = delay - (curTime - starttime) // M LE—WENIE, EF L
% AR ]
Tet context = this
Tet args = arguments
clearTimeout(timer)
if (remaining <= 0) {
fn.apply(context, args)
starttime = Date.now()
} else {
timer = setTimeout(fn, remaining);

Bi#d
e ERRRAS IS
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function debounce(func, wait) {
let timeout;

return function () {
Tet context = this; // f#fFthisigl
Tet args = arguments; // FZleventXf%

clearTimeout(timeout)

timeout = setTimeout(function(){
func.apply(context, args)

}, wait);

PRHNRFESIBNT, TIIAE=Z/NSEETFIRT, ST
function debounce(func, wait, immediate) {
let timeout;

return function () {
let context = this;
let args = arguments;

if (timeout) clearTimeout(timeout); // timeout A Hnull
if (immediate) {
Tet callNow = !timeout; // H—IRELHHAT, LIS RAFMHATIE A4 2 Pk
timeout = setTimeout(function (O {
timeout = null;
}, wait)
if (callNow) {
func.apply(context, args)

3
h
else {
timeout = setTimeout(function () {
func.apply(context, args)
}, wait);
3
}
}
=. X5l
R :

o FOJLLUEII(ER setTimeout SCIY
o HAYVERR, FREEIAHITINR. HEITERIR
AERM:
o REHEL, T EREEHR(EERE, SEEE, FHA clearTimeout #1 setTimeout LI, EREL

T, EREERER, B—REERIT X, IMERRENEMEARESEE
o FEFIHXE—ENEESMANSN, RERBIIT X, MEHETR—REBARAITR

flgn, EMRERIEBAERIS00ms, TE2RRTEIA, SMEMAEEL, o, SR 500ms BHIT—IX. B
#, WAEREZDRGE, E2sla, REMT—R
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ST BT

EERT

BRI £ Bh T

RER TR

=. MRS
DEEESE, R KBRS

o BRIERZTMA. RERAPREXEAT, BRXEK
o FHS. HEFEIIEBMNGN
o BHOKNresize, REEOREETNE, HEBEOXN, BHLEESER,

TR ERE—REEHI T R EENERE

o RIMNE, NNEEZEURERABET
o BRIE, HEREEINRE

5. EZEROIRIRER? HAIsTaME&?
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—. #=ft4
L, ESATESTLERN— AT, EUSERITNIES, SYRIERSES:

o [EIift: mE5IESRESITFTEE I8 FERE L NSVE
o B SIEIFEERNVE. KREMELE, NESRES I EF B TS

BRI SRR E RV AR

HTML HTML DOM Layout
Parser Tree t

:

Attachment 7 Render /—'> Painting —)< Display )
Tree
CSS
sve [ poser o/ we /
Sheets

FENTHTML, SERRDOMMRY, fRHTCSS, “ERkCSSOMAX

EDOMIMFICSSOMINEES, ARERM(Render Tree)

Layout([Ei) ARIBLERAGEZ, #HTEIR(Layout), BEWAN/UTEE (A&, X/
Painting(E4R) IRIBEFMMIUAR EIREEINVIER, B2 RRMEIIGRE
Display &R AIXAGPU, BERE L

ERNEVIRERNER, EiRArERME, FTLIERNRE—HARTBNTTE, BERIT T
REREMRERENE

LTI oM MIEHEIRT oov JUTRTHOBH (HANEKITENES. BaieRrTRs) if, wks
FEERIETEOVTRY, ASEEERERAIHE

HFRAI3T pom BHERSEL THNAYZE(L ( color Bk background-color ) , HIFREME/LAFEMH
BY, NISSEAZEMMTETEN/VIEY. BEEAZITRAHFEN, XEHMUHLA TER

=. Wnfughs

ERALERFIEANRY, B8 T RERIERZUTRER
[ElfE AR BN

EFX—MEBRFERITETANMEN/VITEE, BBASREABN/ VT EERESHINIE, HEE
B, SNTEER:

o AINEMIPRT LAIDOMITER

o THRAMNERERW

o FTEHNIRIKELZMN (BIFINLIE. ROE. BEXN. SENEES)
s RBEREZN, WINAZWEERHRA— M ARRIHIERFEN

o TWHE—FHAERMIHE (XERAT)
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o NEBNEORTZMN (RARRERENONANKITETREIMEANG)
EE— LR ZRBIANRE: KB —ESERMRE

offsetTop, offsetLeft, offsetWidth, offsetHeight, scrollTop. scrollLeft, scrollWidth,
scrollHeight, clientTop. clientLeft, clientWidth, clientHeight

XLEEEE— M, MEEEETAAITESER. EINEEN THREIXE(E, thaHTRIR
FRILIAEISE getcomputedstyle /375, [RIBE—HHY

BRI
MRER—ERR SR
TTLAEREREN— BN, TR A —REFIME. TERBIOXAN GBI TE, ]

BREMEFAONEARNE, EFR (E5R)  BELERENEE (FR)
PRILZINAB—LEEMS [EERT/9:

o HERIEN
o XATIMEANEN
o [ERAYEN

NIESERHLACHNE

ATEREASIENEYMITEER, EASEHNEREBSEI TSI BRI TRILICERF
2. NISSRSBESURMEBAZINIIE, BRI T —RISESNERELET—EE, 255!

SREREUT RS R AV EREHER, SI2SIFIRIET, SIERIEHEIRY of fsetTop F/5iAERRIREIGRH
AR

FILEE RGBT, fAEIRES IR B ERERE

=, WfaiREd
BAV TR T MAREERAIEANGR, FEALE RS

o WIRMBITETTRAER, BIHEITTEDN class KB (RAEEE DOM WHIRER)

o ERIRESZIMAEEET

o NFATTERAIBNE, R position BMAY fixed (L absolute {EENRISIRAEIRTEE)

o ER[EF table /8, table FENTREMIAXNARABTHKS, ESSEHE table HEH
ap-!

o XITHRLEESZVIENE, XWHIZE position: fixed/absolute , ROJBEMIETEIME SRR, M
MRS E BT EAEE

o fEFcsS3EHNNER, AILALL transform. opacity. filters XLRIEIASSRERIRELS

o EEfA(ER CSS HY Javascript FTiAR,

£ Javascript HIRNEAZ NI RES, BJLAER pocumentFragment . BIEfE—IRIEN. BlBEEIRZ
IRBGEZRIERE

ERIER, FISTIEREHTRIRSESRS, HIITABRFERE]
plgn, SRIEL—METRMBARR, BANRAIBESUTERE
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const el = document.getElementById('el')
for(let i=0;i<10;i++) {
el.style.top = el.offsetTop + 10 + "px";
el.style.left = el.offsetLeft + 10 + "px";

BIXEERRRIRNZIR of fset B, LUBIERS, ALUEARENFAEFER, FIExEBRER
ENIRERR A HETEIBEK

// FfioffsetLeft 5offsetToplhil
const el = document.getElementById('el")
Tet offLeft = el.offsetLeft, offTop = el.offsetTop

// FEISEMBAT I
for(let i=0;1i<10;i++) {
offLeft += 10
offTop += 10
}

[/ — MR TR A SR N Fpom |
el.style.left = offLeft + "px"
el.style.top = offTop + "px"

BANEATB R T, ERARBREGHEN

const container = document.getElementById('container')
container.style.width = "100px’
container.style.height = '200px’

container.style.border = '10px solid red'

container.style.color = 'red'
ERREESHER

<style>

.basic_style {
width: 100px;
height: 200px;
border: 10px solid red;
color: red;
}
</style>
<script>
const container = document.getElementById('container')
container.classList.add('basic_style')
</script>

BIE SRR, BEMAIREIMNER FNREHEAR) |
EHEMA—IXEZNEN, NMSEENNERSERTRE
BHZE, FTRNSHEINER—XMEAEH

BATATLUESEITIRETTE=E display: none , EEMNTE X, AEBEHITEEERE, XL
RERFtEASMERIRSEYL, XNIERNELIRE



const container = document.getElementById('container')
container.style.width = '"100px’
container.style.height = '200px’

container.style.border = '"10px solid red'
container.style.color = 'red'
B&MER

Tet container = document.getElementById('container"')
container.style.display = 'none'
container.style.width = '100px’
container.style.height = '200px’

container.style.border = '"10px solid red'
container.style.color = 'red'

. CHBE TV 2 RN R 2284
container.style.display = 'block'

S%3CH

e https://juejin.cn/post/6844903942137053192
e https://segmentfault.com/a/1190000017329980
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https://juejin.cn/post/6844903942137053192
https://segmentfault.com/a/1190000017329980
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—. HRDHh

BEIEMDHT, WA URL BIRIEFRERITHNT:

o URLFEMT
e DNS &if
o TCP &=
e HTTP &K
o NARIERK

o TEmER
—. S

URLAEHT
BRFIEREANE— N EER0 iRL BRR—MHERAIXEER, FERBRRARNRESHTIINRE
URL RORITERISAZPRISE—25, — 1 url BUSEHIRRITAN TS :

iRERSEE RERSSETHNREER REFIENDNERMEE iEReE AR A iR

http://140.143.201.230:8888/public/course/course? id=123&pwd=45678#home

\ \
| i 1

Y, —meE HE, UENE R0, —REA
htpmb&Rhttps  iphtht 280, FLIEM Hi2 TR Ll
$,
DNSZif

2RI ESIT ons IR, XEHAFIHET

BN ERTEN B
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L

baidu.com NMEEESH
L L]
ﬁ
SEXEES W B IP EESE® sooooo:

u 8 waEm

S www baidu.com,
BESE=ETH IP wiht

REEPR (0

R, REE T EBXINAIBIRIRSS RS Ptttk

TCPiZEE

EZAIXES, THE tcp B—HEEEEZREREY
EHaE BRRS R RS A0 e ihilt e, MERB=IRIBFEN Tep iR, Mg T:

ZREBF
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MIBRI (HEFLEF
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&% http 15K
LT tep iEEZ R, MEJLAEXEM B TIEE, WS AIE http i5KEBIirRE S
BXRNEEE:

. ERIT
. iR
o BRE

F@iﬁﬁiﬁ?ﬂ;— /—®ﬁ%3kURL /—®HTTP1?3¢}'{&J'&$

POST /chapterl7/user. html HTTP/1.1

@rAccept: image/jpeg, application/x—ms—application, * /%

-2

Cache—Control: no—cache

“Cookie: JSESSIONID=24DF2688E37EE4F66D9669D2542AC17B

i |Referer: http://localhost:8088/chapterl7/user/register. html?

W |lcode=100&time=123123

3L |Accept-Language: zh-CN

k User—Agent: Mozilla/4.0 (compatible: MSIE 8.0: Windows NT 6.1:
Content-Type: application/x—www—form—urlencoded
Host: localhost:8088

® Content—Length: 112

2 Connection: Keep—hlive

—

ZE{name‘—’tom&password=1234&rea1.\'ame:tomson

NHRLER

LIRSBEFWEINREEERZ G, M TBERE, WIBTRZBRE—NHTTP RASER, &
1E:

o WREHT

o MRz
o MARLIESL

HTTE/1.1 200 OK K&

Date: Sat, 31 Dec 2005 23:59;59 GMT
Content-Type: text/html;charsset=IS0-BB59-1

Content-=Length: 122 %Eﬁ

<htmll> \ "

< headl> ﬁj—

<title>Wrox Homespage-< /title>

< fhead> -

s 0 TENSEEMRIER 7

<. !— pody goes here —--2»
< /body>
</hrml>>

ERRSEBALZ S, HTIE http BUATHAIER keep-alive , JWEAXALZE, tcp HHENSE
T PRIFF e
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RHER
SRR R IIRSS SRR RIS, B SR AR TARAT

o BEMINCLAIEE, RIEAEIHEREINAIE, tWINEER, FhEcookie, fEfEgzip, EFHIR
==
o BEMMLAY Content-TypeRIH, HRIEARRIEIREERAFEIETL

KT RERERIENT:

o EMTHTML, ¥J%E DOM #

o [T CSS, 4EBY CSS #mIAx

o &3t DOM #F0 CSS #M, 4% render 13

e 70/ render f ( Layout/reflow) , REEZTERT. (EMNTE

o %:iH render f (paint) , RHEINEGKRER

o NEBLBRZEMSEREL GPU, GPU SBEES/ (composite) , B RERSEL

Script HTML Style
1. EEEE
2. SEMFUEEAICSS N ﬁ:; .
L g el CEEm
4. ki
DOM CSS MM

LN 28k ‘

i ey Elift(reflow) | EfvEsaivE

1. e ARE

Eig(repaint)

1. B REEGPU
2, GRUSHESE, 3DIns

i

2538
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af://n3131

e https://github.com/febobo/web-interview/issues/141
e https://zhuanlan.zhihu.com/p/80551769

5.)S=4%
01 RIS Y IERR

e RIE

a3
Hd
i
i
S
pll

e e e e i — — — — — —— —

o ———————— —

—., =t4

— M REFITEEEIAZ (lexical environment, {&EiEERE) RIS |BIESME—R (SERRES RS
E) , XENEEHMIEAE (closure)

HEER, AEIHRETLIE— " NEREFIHREIESNEREEER

£ Javascript 1, BHEE—IREY, DENSERHCZNERREIELR, FARBREBSINE
ERRASRAT— R R

TELSH—NMEEBRGF

function init(Q {
var name = "Mozilla"; // name =& MM init AIENEITAE
function displayName() { // displayName() ZHN#BekE, —ANHIf
alert(name); // {EH e A Wi A &

}
dispTayName();
}
initQ;

displayName O RBECHIFHEER. AN, BTAGKEE, EILULRZIINIRANEE

—=. RS
(AR SRR

o CIEFAEXE
o ERTERIEFEH]


https://github.com/febobo/web-interview/issues/141
https://zhuanlan.zhihu.com/p/80551769
af://n3137
af://n3138
af://n3140
af://n3148

—RREAEANA RN REIRAEHRES, (BERAESRENEIEATERIZMNRSIA, R
(ECIERSATERYHIT L FXXHHER, (BEERIRERIZIMNERATE, IIAREREERESE
HAR9ERY

TEZEANMIF:
EUE iR In—La LIRS A%

function makeSizer(size) {
return function() {
document.body.style.fontSize = size + 'px';
};
}

var sizel2 = makeSizer(12);
makeSizer(14);
makeSizer(16);

var sizel4d
var sizel6

document.getElementById('size-12").onclick = sizel2;
document.getElementById('size-14").onclick sizeld;
document.getElementById('size-16").onclick = sizel6;

(B
AR ENET BRI RAREEERSHRRIREN, XSRS

[/ AREEBRATE —ARK 5 TE R R 5L

function getArea(width, height) {
return width * height

}

// W EIRATRE RN BT TR 5 22 10

const areal getArea(10, 20)

getArea(10, 30)

getArea(10, 40)

const area2
const area3

/7 FRATET DAASE Y AT AR AR A TS T AR ) R
function getArea(width) {
return height => {
return width * height
}
}

const getTenwidthArea = getArea(10)

// ZJERERFE L0 J5 T 5 mT XA v S T AR
const areal = getTenwidthArea(20)

// T ELAn S B 5 AR IR AR Akt mT DU AA 52
const getTwentywidthArea = getArea(20)

ERRASERMARTSE
fE javascript |, RESISERAEER, BRIITMERHERELESE
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TEZEAMIF:

var Counter = (function() {
var privateCounter = 0;
function changeBy(val) {
privateCounter += val;

}
return {
increment: function() {
changeBy (1) ;
B

decrement: function() {
changeBy(-1);

e

value: function() {
return privateCounter;

}

}
HO;

var Counterl = makeCounter();

var Counter2 = makeCounter();
console.log(Counterl.value()); /* logs 0 */
Counterl.increment();

Counterl.increment();
console.log(Counterl.value()); /* logs 2 */
Ccounterl.decrement();
console.log(Counterl.value()); /* logs 1 */
console.log(Counter2.value()); /* logs 0 */

ERESERAASREN AHFE, HASHAILILSRMEREZE, XMABIERST

T MTELEE counterl F1 counter2 RU4HFPENIZBERMIIMR, SXARES—MTEESNT, BT
XML EE, ST XNMNABHITERNE, Fefls— NIETHEE

Fifth
Flanitaes. ERAM. ERSHEM0NA, Rl BSretlRia TRk RNEDRL

=, FEFm

URFERESEISTEEADE, FHECRMTERSEFPEN, RARSELERENRT
A EXS A RE R A S E R

Ign, FEEBEFIRISREGE SRS, LIRBEMZRETIRIRE, MAREXEIRIERET.
FRRETESMRRIEEE, F5iEEawENwE
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function Myobject(name, message) {
this.name = name.toString();
this.message = message.toString(Q);
this.getName = function() {
return this.name;

e

this.getMessage = function() {
return this.message;

e

LFEREES, HIFEANARAENFL, B LiERERAE, E5mnT:

function Myobject(name, message) {
this.name = name.toString(Q);
this.message = message.toString();

}

MyObject.prototype.getName = function() {
return this.name;

};

MyObject.prototype.getMessage = function() {
return this.message;

e

02.)JavaScript/RE!, [REE ? BHZ5=R?

B S [RRE H s |

—. [RE
Javascript BHEHIAA—HETREOES — S NISBE— N RENR

SHENE— MR, EAMUEZNR LHES, FLESINRIRE, DRIZESRARE
MR, ORERERLER, BRI 2RI REEAIRE

R, IXLOBMERNTTIARE M AEODbjectiEIERSERER (constructor functions) Z ERY prototype
B L, mIELfigASs

THEZEMIF:
REATLERME. SNREEE—MFAHRNEMEIERE prototype


af://n3182
af://n3184

function doSomething(){}
console.log( doSomething.prototype );

EHlaE

constructor: f doSomething(),

__proto__: {
constructor: f Object(),
hasownProperty: f hasownProperty(),
isPrototypeof: f isPrototypeof(),
propertyIseEnumerable: f propertyIsEnumerable(),
toLocaleString: f toLocaleString(Q),
toString: f tostring(),
valueof: f valueof()

LFEXMIR, BRARERIRENSR
AUER, RENSRE—EEEM constructor , XNBMHIERIZEE, MTEXRRTR

constructor

prototype
doSomething | doSomething.prototype

—. [FBiE

[RESISRATREABIRE, FANFREGENEGE, —B—=. LUSSE. XMXRERIRRESE
(prototype chain), BT AIT— " IRSHEENEREMXIRPNEERGE

EMSRELORERIMERR 2B — k% (ER _proto__ B, ENEIEREHT prototype Bl
TRER) |, ZEEd EYRENE, EGERRPREIX L EMATTIE

TEENMIF

function Person(name) {
this.name = name;
this.age = 18;
this.sayName = function() {
console.log(this.name);
}
}
// B AlES)
var person = new Person('person')

RIEES, FITLUSEITE
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person

proto

Person

b il
mi£2
mi£a

row 1
row 2

row 3

THERDH—T:

o FIIERREN Person FE/REINIS: Person. prototype
FNERRENE R SLFIRIER person , person B __proto__ i[AMIEREL Person [REINGSR
e Pperson.prototype.__proto__ ISAANEITS, EA Person.prototype EMNE, EHARH

Person.prototype

prototype kil constructar fluhild
prota piukilg prota hiubslg
this. @ 1E1 row 1 toString
this. E@it2 row 2 hasOwnProperty
this. @ 1£3 row 3 LHEARERLAE
+,_
Object HEN S
prototype bl constructor hiuhild
prata hiukilg —— prato
ERAEE row 1 toString
row 2 hasOwnProperty
row 3 SEAEERLAE
—
: :
il » function anonymous
prototype bt constructor hiuhild
proto fiuhild oroto bt
BRimid row 1 oind
row 2 apply
row 3 LERERLLEE :;Jer:':.r-uE

object EREIME/ZEOIERY, M object.prototype ANEINTH
e Pperson.__proto__ EMNEERZREL anonymous , 9 Person 2PERENTSR, EAIAH

Function {EAZEEIE
e Function.prototype & Function._proto_ FRHEHMNEEREE anonymous , ELEEL
PR ERHE null

= g

[— Y [ Lt = |

THEREE/L M

—proto__{FARRMNRZEIHR, AXEEEIECREIEREAIIRERIRAY
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—proto

Object

Person ——>[ Person.prototype

BISRA _proto__ ERRIER EANEREHIREINIS prototype Y
personl.__proto__ === Person.prototype

SRR NREIR, 28T Function MIEEE~4RY
Person.__proto__ === Function.prototype

FESISRAFRE—NEBENSR, MEENRAMEREERR object
Person.prototype.__proto__ === Object.prototype

NIRU_EES Y, FrBRUMISERR AR RETSR, RERISERRE Function I ~4H]
Object.__proto__ === Function.prototype

object RIRBIRISIE __proto__ BIHER nul1, null BREMEAITRR
Object.prototype.__proto__ === null

TEFHEE:

o —INSREEUAE object X, object WHREEMEIRIFXIS null

o —IHIRENISR (BIF object XIFR) , HERUMHEE Function XI5

e oObject WHREZEMKKE Function W&

* Function WK __proto__ SIEMAE RIS, REXZMHKE object WH

2538

e https://juejin.cn/post/6870732239556640775#heading-7
e https://developer.mozilla.org/zh-CN/docs/Web/JavaScript/Inheritance and the prototype ch
ain

03.avascripti{a]SEI4E
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https://juejin.cn/post/6870732239556640775#heading-7
https://developer.mozilla.org/zh-CN/docs/Web/JavaScript/Inheritance_and_the_prototype_chain
af://n3250

JavaScripté4#i

T ———— —— —

—. Bt
47 (inheritance) SEMNSUMHALPH—MES,

AER—NRFIBUEB"F— M RFIA, FIBXNBIRAARNTER", MHEATRA"BRIR R HalLAFRAR
BAY#ESE"

. BRI
WEFILMEETREELIBINEHEIADT S, TABERAESERINS
EFABFQABINRR, AUESTEN LR, HESRLSE, WEEQIBIRERIERS
%, EERES B RIE

8% ravascript HFTREENEANSIES, (ECRENREE, EUBFRENEE

XTFUR, BIENYRIORT:

BN (Class) MFSZE, SEMMMEMNS. B Bl BE. HSEs

class car{
constructor(color,speed) {
this.color = color
this.speed = speed
/] ...

EISEXDRALNRER BE T RE TR, EAFENEMETE L, AREMI—MEER. B85
I KRR

/] B
class Truck extends Car{
constructor(color,speed) {
super(color, speed)
this.Container = true // T&4i

XEHFENEEREA—HRY, ERTEHEDBETIAEXNR, 5%, BERETRENELR, MAFE
BREREPEXNSEEEBENE


af://n3252

EHEWESERRR, BUUERESENRERESE, AESRESFLREIENGE, FEIX
B RE XN A REETE

class Truck extends car{
constructor(color,speed){
super(color,speed)
this.color = "black" //%&E#%
this.Container = true // T&4i

WX F RS RREESE . HELUNRREZBNSEAKR

—. ZmAR
THELE Javascripy EAREGT:

o JRELEMIK

o MIIEREUMIR (BB call)
o HAHHK

o [RELT(4R

o FAIMK

o FEESHAMWK

[RBLGEGE R

[REGERRIVRE LRI ARSI —, HEPPRAEIERE. REMA, =&Z2EFEE X
R, B MEREHE—RENSR, RENSNEES—MEOERSrEs, mEflez—
MNREXIRAGET

ZENMF

function Parent() {
this.name = 'parentl';
this.play = [1, 2, 3]
3
function child(Q) {
this.type = 'child2';
3
Childl.prototype = new Parent();
console.log(new Cchild())

FECEEINREER, SCRMFERTERRE

new Cchild2(Q);

new Child2(Q);

sl.play.push(4);

console.log(sl.play, s2.play); // [1,2,3,4]

var sl

var s2

T s1iplay B, &I s2 BIRERETNHT, XREARNLAERNZRE—MRENSR, K
FEEERZAY


af://n3271
af://n3287

TS EL S

&80 call VM parent E&%Y

function Parent(){
this.name = 'parentl';

Parent.prototype.getName = function () {
return this.name;

function child({
Parentl.call(this);
this.type = 'child'

Tet child = new Cchild(Q);
console.log(child); // ¥Infi
console.log(child.getName()); // 24l

JLIER, REFBMSRP—BEFERXXZABCEXNGE, PBAFRBITEWRXLTTE

fEELSE—FREEFETT, SRS IABMASHIE, LTS —FhrRrs iRy, (B

RRSLOIBMATTIE, FREAREBMEE TS

HEM

AIEBATHEIRFAS T, SENRR. BERANISRIRIFS RS

function Parent3 (O {
this.name = 'parent3';
this.play = [1, 2, 3];

Parent3.prototype.getName = function () {
return this.name;

}

function child3() {
// B _WRIHH parent3()
Parent3.call(this);
this.type = 'child3';

// H—WIAH Parent3()

Child3.prototype = new Parent3();

// FEEE LRGSR, fR1A E RS R
Child3.prototype.constructor = Child3;

var s3 = new Child3(Q);

var s4 = new Cchild3(Q);

s3.play.push(4);

console.log(s3.play, s4.play); // ASHAH

console.log(s3.getName()); // IE#%ith "parent3"’

= N
EHE

2


af://n3295
af://n3301

console.log(s4.getName()); // L%t "parent3”’

XMARNEERNRTARE, SR _RIERERRT, (BN EEERIIETLIEE
Parent3 HUT TR, &R 7 SHPIE—IRAIMEREFTHH

[RBUTUL4E R
XEFEER) object. create AL EBIISRAYLAAE
EIREZEMEIF

Tet parent4 = {
name: "parent4",
friends: ["p1", "p2", "p3"],
getName: function() {
return this.name;
3
};

Tet person4 = Object.create(parent4);
person4.name = "tom";
person4.friends.push("jerry");

Tet person5 = Object.create(parent4);
person5.friends.push("lucy");

console.log(person4.name); // tom
console.log(person4.name === persond.getName()); // true
console.log(person5.name); // parent4
console.log(person4.friends); // ["pl", "p2", "p3
console.log(person5.friends); // ["pl", "p2", "p3","jerry","Tucy"]

non non

, 'jerry","Tucy"]

XA A AR BIREAE, [ object.create FiESLIIEIRIEN, SNLFINSIAREENY
IERERNAE, FEERAIRIRE

TEREH
BARAEIE CERRER CHTL, RIFANEERBOB TS, Rtk

Tet parent5 = {
name: "parent5",
friends: ["pl", "p2", "p3"],
getName: function() {
return this.name;

e

function clone(original) {
Tet clone = Object.create(original);
clone.getFriends = function() {
return this.friends;
};

return clone;


af://n3306
af://n3312

Tet person5 = clone(parent5);

console.log(person5.getName()); // parent5
console.log(person5.getFriends()); // ["pl", "p2", "p3"]

HItR-RBE, IR EEHAIRE R —F

FEHES MR

BFEASHMR, EERREBEIRAVMRIDIZAY object. create /57X, EFSE/UFREL AN
RRE EHTHE, XA MWES N EEERMAIMEST

function clone (parent, child) {
// XH%H object.create kAl LA/ A 4k Ak o £ 34T — IR M 3 )L R
child.prototype = Object.create(parent.prototype);
child.prototype.constructor = child;

}

function Parent6() {
this.name = 'parent6';
this.play = [1, 2, 31;

}

Parent6.prototype.getName = function () {
return this.name;

}

function child6() {
Parent6.call(this);
this.friends = 'child5';

clone(Parent6, Child6);

Child6.prototype.getFriends = function (O {
return this.friends;

Tet person6 = new Child6();

console.log(person6); //{friends:"child5",name:"child5",play:
[1,2,3],__proto__:Parent6}

console.log(person6.getName()); // parent6
console.log(person6.getFriends()); // child5

AJLAEE! person6 FTENHRAILER, BHEMSEI THR, HithiiaER

NE—TFFk, HZ2FEH es6 FhY extends KFEFEIESLH Javascript ALK

class Person {
constructor(name) {
this.name = name
3
// JERTTIE


af://n3317

// Bl Person.prototype.getName = function() { }
// FHALLFE AN getName() {...}
getName = function (O {
console.log('Person:"', this.name)
}
3
class Gamer extends Person {
constructor(name, age) {
// FRPFEMERE, WTHEEFEH“this” 2 piE %l superQ.
super(name)
this.age = age
3
3

const asuna = new Gamer('Asuna', 20)
asuna.getName() // Ryl #2175

T babel THB{THHE, FIRKRM extends SEFRRBIIBREFTEBSMEITT, FEILHEIERTIX
A UERMAIBRYEAIST

=, BF5

—

TEU—KEEARE:

HEA
43 185 R R

- e }
ki iy

—< e

RStk \ a2
\ [ object.create { FHASHR TR ES 6 extends
UK
Bl

Bid object.create RHDARRIMEL, RENFENAGUREASARBEIESWEIIEZFH
RIUBETTN, M extends AIEZMEMSEBESMWERISNEREM

EE S

https://zh.wikipedia.org/wiki/%E7%BB%A7 %E6%89%BF

04.i5idvar, let, constZ|BIHIXAI
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*
|
|
|
|
|
|
|
!

I - \

| |

i var ] :

| 1

I I

I I

I I

I I

1 let :

I I
let, const i |
|

““"--l: [ const ] :
| |

I I

Py |
S ]:

' )

=, var

EESSH, IMEMSRHEMIERRERFNM, A var FENZERE2RXE, CENEXE

TR TENS, ERESAEIEHIR window XI5, £ Node IEHYE global I35

var a = 10;
console.log(window.a) // 10

{£F var FBARIZEFEXRERTHIER

console.log(a) // undefined
var a = 20

EREMER, WERSIGEHIZMLATHRIT

var a
console.log(a)
a =20

£ var , BAIBEB— I REHTEZXER, BHAPNEESBESIENEERNA

var a = 20
var a = 30
console.log(a) // 30

TEREPEERERA var FIARERR, 1ZEEEFERY


af://n3334

var a = 20
function change(){
var a = 30

}
change()

console.log(a) // 20
MANRERIANMER var , 1ZEEE2EBN

var a = 20

function change(){
a = 30

}

change()

console.log(a) // 30

—. let
Tet £ ES6 FEMNGHS, FRERTE
FEKIUT var , (BEFFFEANZE, RIE Tet GSFERIRIEHRAER

Tet a = 20
3

console.log(a) // ReferenceError: a is not defined.
FEEZERAH

console.log(a) // #kitiReferenceError
Tet a = 2

XRTEFRPEZAE], T8 aBAFERN, XIMNRARIE, mMai—NMER

RERFAEAEATE let <9, XMXIEHABFZINBRID

var a = 123

if (true) {
a = 'abc' // ReferenceError
let a;

}

{£F et FEARER], ZXEHAFTH, EHEARFE RN EIHETEX"
=a, Tet AAIFERERIEREFESSNA
20

30
// Uncaught SyntaxtError: Identifier 'a' has already been declared

let a
Tet a

TEREEEERE, TEXMEIENSHRER
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Tet a = 20

{
Tet a = 30

}
FEitt, A REEREATEFRFIPSH

function func(arg) {
Tet arg;

3
func()
// Uncaught SyntaxError: Identifier 'arg' has already been declared

=. const

const RIA—MRIZHEE, —BFH, BEENIEENE

const a =1
a =3
// TypeError: Assignment to constant variable.

XERE, const —BEFEAEE, MMEIIGRN, FEEERILIGTHE

const a;
// SyntaxError: Missing initializer in const declaration

WNRZBIF var 8 et FBRIS T E, B const BEREEFSIREE

var a = 20
Tet b = 20
const a = 30
const b = 30
[/ e

const SEFR ERIERIAARZERNEREHE), MEEEERRIAR T AFBIL AT RFIETERSXE)
T RRSEREE, EMARTFEZEEREM-ATILE, RNEFRTEE

MTERRBNEE, TEIEANAFIIL, FRENRE—MEMEIREUEEET, const REERIEX
MEFHEEERN, FHAEHREEZENGEAE

const foo = {};

// A foo Whn—ANEM, BILLARLY)
foo.prop = 123;
foo.prop // 123

// ¥ foo FRII XL, Mkl
foo = {}; // TypeError: "foo" is read-only

HEeBER, const 5let —H

Y, X3l


af://n3364
af://n3376

var. let. const =&XFIAILIEIS: FEAARBETT:

. TR
. BHIER

o SRR

. EEFEY

. PSR

o {£H

TERA
var FEEEEARRIER, MERTLMERIEZEVERA, ) undefined
Tet fll const FAFELRIEF, HIEAIFREBNEE—CEAEREEER, SRS

// var
console.log(a) // undefined
var a = 10

// let

console.log(b) // Cannot access 'b' before initialization
let b = 10

// const
console.log(c) // Cannot access 'c' before initialization
const ¢ = 10

ERTHFEX
var NFEERMHIEX
let 70 const IFEERMIEX, REERFRTEMI—TRIBHIM, ATLEREFIERZEE

// var
console.log(a) // undefined
var a = 10

// let

console.log(b) // Cannot access 'b' before initialization
let b = 10

// const
console.log(c) // Cannot access 'c' before initialization
const ¢ = 10

HRERAE B
var NMFEHRR/ER
let # const IR ERIE,


af://n3392
af://n3397
af://n3402

// var

{
var a = 20
}
console.log(a) // 20
// let
{
Tet b = 20
}
console.log(b) // Uncaught ReferenceError: b is not defined
// const
{

const ¢ = 20
}

console.log(c) // Uncaught ReferenceError: c is not defined

E3=F:)2
var RIFEERATE

let ¥ const ER—ERIEA T EEFHTE

// var
var a = 10
var a = 20 // 20

// let

Tet b = 10

Tet b = 20 // Identifier 'b' has already been declared
// const

const ¢ = 10
const ¢ = 20 // Identifier 'c' has already been declared

(EFEBNES
var ¥ Tet ATLA

const FIA—PMRIZHIEE., —BFA, BERENIENE

// var
var a = 10
a = 20

console.log(a) // 20

//let

let b = 10

b = 20

console.log(b) // 20

// const


af://n3407
af://n3412

const ¢ = 10
c =20
console.log(c) // Uncaught TypeError: Assignment to constant variable

£z
BEF const BUIBERREFR const , HitIER FASEUFER et , BAFER var

2538

e https://es6.ruanyifeng.com/

05.bind, call, apply X3I? WHTEI—/ bind?

bind, call, apply o X3

—. {EM
call, apply. bind {FRERNZERHHUTHNLTY, BMSZMESEEEZITAIRY this 5
BAHABR THEERE this fHERE? TEEMIF

const name="Tlucy";
const obj={

name:"martin",

say:function O {

console.log(this.name);

3
3
obj.say(); //martin, thisfgfobjxf%
setTimeout(obj.say,0); //lucy, thisfilfiwindow] 5

MEERILESR, [EEER say HiE#IH martin


af://n3417
af://n3420
https://es6.ruanyifeng.com/
af://n3424
af://n3427

BRBANE say IME setTimeout 7559, EERIRRFREFNRIEREKATH, BLEZELHNITHS
BE2BFIT ETXRRRFHITH, IXBE this f8[E window , FTLAUEIH Tucy

BAEFRFENR this 150 obj MR, XEHMERHMFEIHE this I5ET

setTimeout(obj.say.bind(obj),0); //martin, thisfiliobjxl%:

—. X3l

THEB¥RES apply. call. bind HER

apply

apply EZWINSH, F— I 2HE this UEME, FNSHEREUEZHNSH, LIEENFEEN

3 this IEABREHSIMEHT, BIITERZIREIEES this F8HR—R

function fn(...args){
console.log(this,args);

}

Tet obj = {
myname: "5k ="

}

fn.apply(obj,[1,2]1); // this&AmitE Aflob], HEANKISEL I — 4,
n(1,2) // thisiEfwindow

HE—NSEI null | undefined B9ATIE, BRIAFEM window (TEXILEEEH)

fn.apply(null,[1,2]); // thisfiiiwindow
fn.apply(undefined, [1,2]); // thisfifwindow

call
call HiEHE— M SHBE this B9EM, BEENNE—NSEFIE
IR apply —#, Z this 1IBRIRRRIMSIEIHT, Bt ERZIGASRES this 18E—X

function fn(...args){
console.log(this,args);

}

Tet obj = {
myname: "5k ="

}

fn.call(obj,1,2); // this&ZEifE Aiob], & ANKSHLTE—AE4;
fn(1,2) // thisiEfwindow

BT, BE—NSE9null . undefined BORTE, BAIAFEE window (FENYEEEH)


af://n3436
af://n3438
af://n3445

fn.call(null,[1,2]); // thisf&hwindow
fn.call(undefined, [1,2]); // thisiirwindow

bind
bind75iEMcaliRTEI, H—SHBRE this BYER, FEEANEE—TSEHFIR(ERXNSHTIE
BJLADZIRIEN)

3 this IEABFASMEHIT, TIRRE— KA this fEERIRE

function fn(...args){
console.log(this,args);

}

Tet obj = {
myname: "5k ="

}

const bindFn = fn.bind(obj); // this W& EAEANFob] , bind 4@ BIP AT 75 ZEHAT— K
bindFn(1,2) // thisfimobj
fn(1,2) // thisiEfwindow

NG

M EERILAEER, apply. call. bind =FRIXBIET:

o =FEEBOTLAKZEEREIRY this XI5ISMA

o =EFSHHRE this BEANNSR, NRNRKBXNSEHEHSEI undefined B null,
NZKIAIEALSE window

o =FEEBOILUES, (BR apply BEUH, M call Z25EFIER, B apply Ml call 2—XMEAS
£, M bind TLAD AZIRIEN

e bind 2RESPEhisZFHIREL, apply. call NRIZEMHIT

=. =iy

SCHL bind B9, BATTLAD B A=E87
o (B this1EMA
o FEBESH

// FHA—: RAEbind & EES%
fn.bind(obj,1,2) O

// R fEbind LS RS, WAER M R AL S AL
fn.bind(obj,1) (2)

* A new XHEF
FORSCHUCASIN T

Function.prototype.myBind = function (context) {
// IR P X 5 15 BR A


af://n3452
af://n3457
af://n3469

if (typeof this !== "function") {
throw new TypeError("Error");

}

// KBSH
const args = [...arguments].slice(l1),
fn = this;

return function Fn() {

// WA, ARAAEYEEE
return fn.apply(this instanceof Fn ? new fn(...arguments) : context,
args.concat(...arguments));
}
}

06. 55l BBIRII i InIERE, BMLENABIAS

r-"" --------- "h.\l
|
{ ma |
| |
| |
| |
' :
|
‘ %
Ei%)3 A==k
| |
| |
| |
M :
|
= |
e )
—. B3
3 (ZEE: Recursion)
EHFSIHENRZH, 2IEERSEIEX PERRHBSNGE
FERENES, TLUARHEMERE. MR—REENDBRERAEEARS, XN REHEIETRE
Hiz DB RIE— N ARSI ERE N A— SRR BB AR NG D R 7
—fEkiR, BEFEBLREM. BIFEAMEBRIIEIHREIMNE. HOREEARHEET, B3

WNRFMFHER, BIFIRE]
TESER—PEREL pow(x, n) , EFLUTE x B n X753
ERIECRISN, T

%


af://n3482
af://n3484

function pow(x, n) {
let result = 1;

// FEEFSF, o x Ll result n &

for (let i =0; i < n; i++) {
result *= x;

}

return result;

fEFEIFRTIS, T

function pow(x, n) {
if (n == 1) {
return x;
} else {
return x * pow(x, n - 1);
3
}

pow(x, n) HIAME, FUTOARINE:

if n==1 = x
/

pow(x, n) =
\

else =X * pow(x, n - 1)

BHLE pow BFEFBEES EHE n ==

pow(x.mn)

recursive call until n==

q
[
[
I
[
[
No
—— n==1732 —’x*pew(x,nl)
Yes
X

RTIHE pow(2, 4, BATEKRETT TEILNEE:

1. pow(2, 4) = 2 * pow(2, 3)
2. pow(2, 3) = 2 * pow(2, 2)
3. pow(2, 2) = 2 * pow(2, 1)
4. pow(2, 1) = 2

Eitt, BIISREFAECN— N EERNREER, RAeBBEENA— ERRAIRE, LU
# BHRER



=. Bi&A

Ei#3, AERMSEMNERAES (R T EERAABIRMERAEFS) . BiEIth 2@ IR0 —FMs
B, RBER—MEAERER, BRI EEERAESRSEE ’§$Z

B ERERNEM L, SHT2MHLE:

. ERIBRNERSES
o FBISYEA, GEEIHEIR G AR RS

ERFERNTRELPRANET—ENRER. SEESIR Tk, BIRIIZ B ZEM RS
H

XEHE, FIMTLUERRESED, BI—MREFAEEIF RSB HIERSRRE, MTREE
Fii, BTFREE—MIMBICR, ALUKEASRE K iR

SCH—TMTE, WNERAEEEREF, W

function factorial(n) {
if (n === 1) return 1;
return n * factorial(n - 1);

}

factorial(5) // 120
MR nFETFS5, INFEERITOR, TREGEZEMNTERAR, XFESREBERFXNGE BERE
Bikmt, EFENA o)
WMRFEAVEBEET, WA

function factorial(n, total) {
if (n === 1) return total;
return factorial(n - 1, n * total);

3

factorial(5) // 120

JLIEER, 8—XRERME— MR, A L~ RESH, EHAFEET LT RET.
BBHRFERF—MERK, SERE 0(1)

—. Mfin=

FHKAN

function sumArray(arr, total) {
if(Carr.length === 1) {
return total

}

return sum(arr, total + arr.pop())

{EFRRIB A RIS


af://n3511
af://n3528

function factorial2 (n, start = 1, total = 1) {
if(n <= 2){
return total

}
return factorial2 (n -1, total, total + start)
}
HERF

let a = [1,2,3, [1,2,3, [1,2,3]1]]
/! ZRK
let a = [1,2,3,1,2,3,1,2,3]
// EARSEEL
function flat(arr = [], result = []) {
arr.foreach(v => {
if(Array.isArray(v)) {
result = result.concat(flat(v, []))
}else {
result.push(v)

3
B
return result
}
#HAXSAEHL
Tet obj = {
a: '1',
b: {
c: '2',
D: {
E: '3'
3
3
}
// AN
Tet obj = {
a: '1',
b: {
c: '2',
d: {
e: '3'
b
}
}

// AREGSEEL
function keysLower(obj) {
let reg = new Regexp("([A-Z]+)", "g");
for (let key in obj) {
if (obj.hasownProperty(key)) {
Tet temp = obj[key];
if (reg.test(key.toString())) {
// BHESUG B8 4 L HRAE 25 temp, FRTEXT Gob]j WIS IN— AN a1 )@ 1k
temp = obj[key.replace(reg, function (result) {
return result.toLowercCase()



11 = objlkeyl;
[/ BRI
delete obj[key];

h

[/ GRJENE RN RECE A, FRIAT R

if (typeof temp === 'object' || Object.prototype.toString.call(temp)

=== '[object Array]') {
keysLower (temp) ;
3
b

}
return obj;

2538

e https://zh.wikipedia.org/wiki/%E5%B0%BE%E8%B0%83%E7%94%A8

07 EN<HFRE T HRLEY Re?
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W

NS EREGTIERT A

Fi

4

|
ES6> £i4H 4#[ 1§UR§‘%§:EF§E<J?’5:E]

|
|
|
|
\+ ZS(EhME
i
|
|
|

e

sort(HEFE Aacett

L ———

—. FREEHFHMA

ESGBIIY RITRFT . .., WL rest SHHITIEE, H— B NAESHIRISEFS!
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af://n3542
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console.log(...[1, 2, 31)
// 123

console.log(l, ...[2, 3, 4], 5)
// 12345

[...document.querySelectorAl1('div')]
// [<div>, <div>, <div>]

FTERTREFRNINE, 15— M EETNSHFS

function push(array, ...items) {
array.push(...items);

}

function add(x, y) {
return x + y;

}

const numbers = [4, 38];
add(...numbers) // 42

LS R ARSI N EA

[...document.querySelectorAl1('div')]

BETE A FASLIIAE S T

const al = [1, 2];
const [...a2] =

// [1,2]

HBENSFHEENEE T

const arrl = ['a', 'b'];
const arr2 = ['c'];

const arr3 = ['d', 'e']l;
[...arrl, ...arr2, ...arr3]

// I: 'a', 'b’, 'C', 'd', lel ]

I8 BUY REEATINREEN, EXTSIBERNE SRERREFE
TEEMIFHEREST

const arrl

[‘a', 'b',[1,2]];

['c'];

const arr3 = [...arrl,...arr2]

arr[1]1[0] = 9999 // f&tkarrl B k% E
console.log(arr[3]) // ®m#larr3,['a"','b"',[9999,2], " 'c"]

const arr2

T REsEAI L SBERES SRR, BTEMEE



const [first, ...rest] [1, 2, 3, 4, 5];
first // 1

rest // [2, 3, 4, 5]

const [first, ...rest] = [];
first // undefined

rest // []

const [first, ...rest] = ["foo"];
first // "foo"

rest // []

RS RIsEARTHAWE, RENESHIIRE—U, BSNSRE

const [...butLast, last] = [1, 2, 3, 4, 5];
// TREE

const [first, ...middle, Tlast] = [1, 2, 3, 4, 5];
// A

LGSR A EIERIEE

[..."hello']
// L "h", "e", "1™, "1", "o" ]

EX TR (Iterator) EOMNSR, HAILIAT REEMAENEIENEA

Tet nodeList = document.querySelectorAll('div');
Tet array = [...nodeList];

Tet map = new Map([

[1, 'one'],
[2, "two'],
[3, '"three'],

D;

let arr = [...map.keysQ1; // [1, 2, 3]

WNRITSIRE Iterator HOWNISR, FRY EBEER, Boikis

const obj = {a: 1, b: 2};
Tet arr = [...obj]l; // TypeError: Cannot spread non-iterable object

Z. SR EEIRGE
T ISR, ST EET:

e Array.from()
e Array.of()

Array.from()


af://n3569
af://n3576

BRENSENEIERIEAR: RUEERNSIIER Giterable) BIRISR (BIF es6 FiEavEiRs
19 set # map)

Tet arrayLike = {

'0': 'a',
'"1': 'b',
'2': 'c',
Tength: 3

e
let arr2 = Array.from(arrayLike); // ['a', 'b", 'c']

ERILARZE 24, ARSI N TRHTHE, BOEERERNREIRIEA

Array.from([1, 2, 3], (X) => x * x)
// [1, 4, 9]

Array.of()
BTE—EE, #®ihiE

Array.of(3, 11, 8) // [3,11,8]

IRBSHAR R, RE—T=EHE

S2HAB TR, SChr ERISEHERNKE

SHNEADT 2408, Array O A RIREIBHSEERMRIFTEE
Array() // [1]

Array(3) // [, , ]
Array(3, 11, 8) // [3, 11, 8]

=. ZLHISFIRRISGE
T B SR AT

e copyWithin()

e find(). findindex()

o fill()

e entries(), keys(), values()
e includes()

e flat(), flatMap()

copyWithin()
BIEEMENKRRENEEHMUE (SBEREKR) . ARIREIZSREIEE
SEUT:

e target (&%) @ MNZUBFREREHE. WRNRE, FTrEEH.
o start (AIiE) : MIZUEFHAEEEGE, AN 0. MRARE, RrMKREFRITE.


af://n3582
af://n3590
af://n3605

e end (Fli%) : FUERIEILEEEEE, BASFTEHEARKE, IRARE, TIAREFRLT
=]

FTto

[1, 2, 3, 4, 5].copywithin(0, 3) // %M 3 SMEBBHALEHMLT (4 F1 5 , HHIFEIMN 0
SRR E, SARER TR 1 M 2
// [4! 5! 31 4! 5]

find(). findindex()
find Q) AFHRHEE—MFERERIEAERR
SHE—NEARE, BI=1MSHONHEINE. SR UEREEE

[1, 5, 10, 15].find(function(value, index, arr) {
return value > 9;

» // 10
findindex REIFE—MFEFMRIBAMRIMUE, MRAEMREAFEREM, WRE -1

[1, 5, 10, 15].findindex(function(value, index, arr) {
return value > 9;

P /72
XPANTTERILIRZ R NS48, FARBERERER this K.

function f(v){
return v > this.age;

}

Tet person = {name: 'John', age: 20};

[10, 12, 26, 15].find(f, person); // 26
fill()

ERLEEE, Ex— 1 84E

['a', 'b', 'c"].Fi11(7)
/7, 7, 7]

new Array(3).fi11(7)
// L7, 7, 7]

EAILARZE MR =128, BT EEERERUEMNERVE

['a', 'b', 'c'].fi11(7, 1, 2)
// [lal’ 7’ ’C']

TR, MRERNREANSR, WEiLER


af://n3617
af://n3626

entries(), keys(), values()

keys O EXIERBRIEH. valuesO BXREANEH, entriesO EXE(EXIANIERD

or (let index of ['a', 'b'].keys(Q) {
console.log(index);

}

// 0

// 1

for (let elem of ['a', 'b'].values(Q)) {
console.log(elem);

}

// 'al

// 'b'

for (let [index, elem] of ['a', 'b'].entries()) {
console.log(index, elem);

}

// 0 "a"

includes()

BT ART R 2L ERE

[1, 2, 3].includes(2) // true
[1, 2, 3].incTudes(4) // false
[1, 2, NaN].includes(NaN) // true

BERNBE A SRR VE, AR 0
SENRBNR RN E

[1, 2, 3].includes(3, 3); // false
[1, 2, 3].includes(3, -1); // true

flat(), flatMap()
EERRFANE, REI—NEE, MNEREIESERN

[1, 2, [3, 4]1].f1atO
// 11, 2, 3, 4]

flatO) BARS T —2, NREENT SRORENE, TS flatO HENSREH— 8
%, EREESHTORE, RANT

(1, 2, [3, [4, 511]1.f1atO
// [1, 2, 3, [4, 5]]

[1, 2, [3, [4, 5]11].f1at(2)
// [1, 2, 3, 4, 5]


af://n3633
af://n3637
af://n3644

flatmMap O FiENEREAENE MR T NREFERTHIT Array . prototype.map() , REXHR(E]
BEAMRIEENIT flatO AiE. 1ZHRRE—NMNHEE, FRTEEE

// =T [L2, 41, [3, 61, [4, 8]]1.flat()
[2, 3, 4].flatMap((x) => [x, x * 2])
// [2, 4, 3, 6, 4, 8]

flatMap O SERAILIEE-NSE, AFRIEREDFEERR this

M. BRI
HUBRENTE, BENE—MIEREIETE

ES6 M 2RRfEIEZ\F5 0 undefined , BFE Array.from, ¥ RIEER. copywithinQ . fil10 .
entries() . keys() . values(). find() 1 findIndex()

BNAREEERSH, BRHil=u

h. HiFRERE
1 sort O BIARENIRENHFEL

const arr = [
'peach’,
'straw',
'apple’,
'spork
1
const stableSorting = (sl1, s2) => {
if (s1[0] < s2[0]) return -1;

return 1;

e

arr.sort(stableSorting)
// ["apple", "peach", "straw", "spork"]

HEFF4ERS, straw 7E spork BYBIE, IREBIGS—E

S35 30

e https://es6.ruanyifeng.com/#docs/array,

08.3ISHFRIS 7 IARLES B2
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BEERREAL

supersiE= ]

RSN |

J

JBERED

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
l

ES6 215 |
I
I
I
I
I
I
I
I
I
I
:
I
H  XISERE
|

—. BHEES
ES6e, MRIREE SHRMESBSHNIE, AR TES

const baz = {foo:foo}

// EFRT
const baz = {foo}

FiEBREERTES


af://n3672

const o = {
method() {
return "Hello!";

const o = {
method: function() {
return "Hello!";
3
}

ERHARERIRENE, BREEHERS

function getPoint() {
const x = 1;
const y = 10;
return {x, y};

}

getPoint()
// {x:1, y:10}

IR AERINSRDIEATERIFERE, NSRS

const obj = {
fO {
this.foo = 'bar';
}
55

new obj.f() // 4k

=. BEaRER

ES6 AIFFHEENISRAT, BRAXKEIEEA
let lastWord = 'Tast word';

const a = {
'first word': 'hello',
[Tastword]: 'world'

Irg

a['first word'] // "hello"

a[lastword] // "world"
a['Tlast word'] // "world"

FEEA BT ENTTIER


af://n3682

Tet obj = {
['h' + 'ello']Q {
return 'hi';
3
if;

obj.hell0() // hi

IR, BURREASEERNE, TEENER, SikiE

// R
const foo = 'bar';
const bar = 'abc';

const baz = { [foo] };

// 1EAf
const foo = 'bar';
const baz = { [foo]: 'abc'};

IR, BERRENRE— IR, BAER FaETISYSRE/SFFFEH [object Object]

{a: 1};
{b: 2};

const keyA
const keyB

const myobject = {
[keyA]l: 'valueA',
[keyB]: 'valueB'
I

myObject // Object {[object Object]: "valueB"}

=. superXi=zx

this XKEFLRIEMREEIERIZSRING, ES6 XHE TR — M RURIKETF super , IEEZERINR
SJEGENOES

const proto = {
foo: 'hello'
I

const obj = {
foo: 'world',
find(Q {
return super.foo;
3
i

Object.setPrototypeof(obj, proto); // Jyobjik & Jitixl %
obj.find( // "hello"


af://n3692

M. ¥ BEEAFNE

ERFERET, REGSERRIABHIENE, SEREENXSR LH

Tet { x, v, ...z} ={x: 1, y: 2, a: 3, b: 4 };
x // 1

y // 2

z // {a: 3, b: 4}

AR BERELRERE— 2, BUSRE
EEIERXEN

Tet obj = { a: { b: 1 } };

Tet { ...x } = obj;

obj.a.b = 2; // f&%obj R iinalE it il
x.a.b // 2, ®WR| T 45K R E

MR FREEFFFR T object.assignO J5i&

E\

[BIERYE

ES6 —#£8 5 M5 EA LUERXISRAVELE.

for...in: EREHNSRESHOMLEERNTREREYE (R Symbol Ei)

Object.keys(obj): IREI—MGE, SENRESH (REREN) FMEIKEREN (78
Symbol [Etf) RIS

Object.getOwnPropertyNames(obj): [EI—1$H, BaWSKEBHNERLE (& Symbol B
%, EREEATREEN) BES

Object.getOwnPropertySymbols(obj): RE—PEE, BETSBEEHRE Symbol BEHI5Z
Reflect.ownKeys(obj): IRE—1MH, BEXNRESN (REWERY) MEEE, FTEEEE
Symbol HFfFFE, BAEEEURE

ERigh, EREFREREIERERIVR RN

BREDFTEEERE, RIREETFH
HREREFFTRE, ERIMARETFR
REIRFHATE Symbol §, 1REBIINTEFFRHE

Reflect.ownKeys({ [Symbol1()]:0, b:0, 10:0, 2:0, a:0 })
// ['2", '10", 'b', 'a', Symbol()]

7~ WRFRERIGE

KTXSHFIBAYITE, DBIBLT:

Object.is()

Object.assign()
Object.getOwnPropertyDescriptors()
Object.setPrototypeOf(), Object.getPrototypeOf()


af://n3696
af://n3704
af://n3728

e Object.keys(), Object.values(), Object.entries()
e Object.fromEntries()

Object.is()

MEEFIKTRNMEREHESE, SFERREER (===) THER—H, FRZLEREBEN: —2+0 4
EFTF-0, —ENaNFETFBEE

+0 === -0 //true
NaN === NaN // false

Object.is(+0, -0) // false
Object.is(NaN, NaN) // true

Object.assign()
object.assignQ FTERTHRIIGH, BFENIK source HIFTERIKEREN, SHIEIERYSR

target
object.assign() TERIE—NMESHEEITNR, EEHNSHERFENSR
const target = { a: 1, b: 1 };

const sourcel
const source2 =

Object.assign(target, sourcel, source2);
target // {a:1, b:2, c:3}

iTE: object.assign(Q HiEEXEN, BERGEESHITER

Object.getOwnPropertyDescriptors()
REHEENSEESREN FHAREN) AR

const obj = {
foo: 123,
get bar() { return 'abc' }

i;
Object.getOwnPropertybDescriptors(obj)
// { foo:

// { value: 123,

// writable: true,

// enumerable: true,

// configurable: true },

// bar:

// { get: [Function: get bar],
// set: undefined,

// enumerable: true,

// configurable: true } }


af://n3744
af://n3748
af://n3754

Object.setPrototypeOf()

object.setPrototypeof F5iEARKIZE— MNISAIREINTSR

Object.setPrototypeof(object, prototype)

// A%
const o = Object.setPrototypeof({}, null);

Object.getPrototypeOf()
FEFIEB— N ISRAIRER TS

Object.getPrototypeof(obj);

Object.keys()
REIBSM (A24FH)) FrEREHA (enumerable) EMEAEARIZUE

var obj = { foo: 'bar', baz: 42 };
Object.keys(obj)
// [Il_f:ooll’ llbazll]

Object.values()

REIBSH (FE%ER) FrETEH (enumerable) BEMERIEXIR{ERIEE

const obj = { foo: 'bar', baz: 42 };
Object.values(obj)
// ["bar", 42]

Object.entries()
REI—MISRESM (FRHERY) FBRER (enumerable) EHAVEEXTAIZE

const obj = { foo: 'bar', baz: 42 };
Object.entries(obj)
// [ [ll.Fooll’ l'barll] , [llbazll’ 42] ]

Object.fromEntries()

BT — 1 REXNEEE AR


af://n3758
af://n3762
af://n3766
af://n3770
af://n3774
af://n3778

Object.fromentries([
['foo', 'bar'],
['baz', 42]

D

// { foo: "bar", baz: 42 }

2538
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09. ERELFRIG 7 IRLEY R ?

ES6ZXIR &

pr——

Rl

4

X &
e

—. S/
£S6 S AEEIIS IS B


af://n3782
https://es6.ruanyifeng.com/#docs/object
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function log(x, y = '"world') {
console.log(x, y);

3

console.log('Hello"') // Hello world
console.log('Hello', 'Cchina') // Hello cChina
console.log('Hello"', "") // Hello

REAIFS 2EOAEBERY, A BE[EF Tet B; const FIRFEBA

function foo(x = 5) {
let x = 1; // error
const x = 2; // error

SEEOMEA LASHREIRMERIEOA BE S EERER

function foo({x, y = 5}) {
console.log(x, y);

3

foo({}) // undefined 5

foo({x: 1}) // 1 5

foo({x: 1, y: 2}) // 12

foo() // TypeError: Cannot read property 'x' of undefined

LR foo BRE, SSEIXIRAMHRAREHITHHE, WRIKBRMUSHEIRR, TE Xy ASE
BY, MRS, XEIREFRIAEER

function foo({x, y = 5} = {}) {
console.log(x, y);

3

foo() // undefined 5
SHEINBENZZRHHESE, NRAERIFEBISHIRERIANME, LR EXNMSHERABIEN

function f(x = 1, y) {
return [x, vyl;

}
fO // [1, undefined]
f(2) // [2, undefined]

f(, 1) // s
f(undefined, 1) // [1, 1]

= B
BEEYlength/F 14

Tength ISR ELRBIEERMERISE N


af://n3801
af://n3802

(function (a) {}).length // 1
(function (a = 5) {}).length // O
(function (a, b, ¢ = 5) {}).length // 2

rest SEBASITA Tength Bl

(function(...args) {}).length // O

MRRETRHANENSHAZRSH, B4 length BHEABITNGENSEHT

(function (a = 0, b, ) {}).length // O
(function (a, b =1, ) {}).length // 1

namefglE
IR[ENZREAIRELSA
var f = function ) {};

// ES5
f.name // ""

// ES6
f.name // "f"

MRE—NEBRYWEL—NEE, W name BHENIREIXNEE RHRANEF

const bar = function baz() {};
bar.name // "baz"

Function {IERENREIRIERELSEI, name EBI4HAYEJS anonymous
(new Function).name // "anonymous"
bind IREIRIEREL, name BHESNL bound BIEE

function foo() {};
foo.bind({}) .name // "bound foo"

(function({}) .bind({}) .name // "bound "

=. {ERiE

—EIRETSHIIRNME, REGHTRBGRNE, SHSR— 1 BRIRFERE
FEWBMESR, XMEBEFSHEEL. XMEETH, ERRESHEUMER, BA2HIAY
TEOIFF, y=xSFH— T RBRIERE, xIREHKEX, FLIEAEBEEE x


af://n3810
af://n3820

let x = 1;

function f(y = x) {
// FERT let y = x

let x = 2;
console.log(y);
}
fO // 1

M. PR

RERPSHEATIOME. BOWE. SET REER, PBARBNEHAERINIREIFEE,

BUERE

// AR

function doSomething(a, b = a) {
'use strict';
// code

}

[/ A

const doSomething = function ({a, b}) {
'use strict';

// code

3

// k&

const doSomething
'use strict';
// code

};

(...a) = {

const obj = {
/] HREE
dosomething({a, b}) {
'use strict';
// code
}
it

h. BikEEE

FR"EEL" (=) EMEREL
var f = v = v;

// FEFET
var f = function (v) {
return v;

e


af://n3826
af://n3830

MREELRHAFTESHNFES S, fEA— M EESAERSEED

var f = () => 5;
// FERT

var f = function () { return 5 };

var sum = (numl, num2) => numl + num2;

/] HRT

var sum = function(numl, num2) {
return numl + num2;

I
WMREELREFIRBRE D ZT—RIET, MEFRAAESEE(EER, HBFER return iIE9IRME
var sum = (numl, num2) => { return numl + num2; }

MRRERIS, FEINESHIRER

Tet getTempItem = id => ({ id: id, name: "Temp" });

R
RS

EREAPIEY this XI5, FEENAFIERIXNS, MASERNETERINSR
AETLASEEIERRE, tEHEik, AILUER new €, BUSHIE—MER

AEILAERS arguments 38R, IZWREREARNFE. NRER, TLIA rest SHKE
AEILAER yield <, EUIETLEREARBERIE Generator BE]

2538
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10.webFERINELABMLE? WEEGE?

HAE: webERBLERNEMEL? W{IRH1H?


af://n3849
https://es6.ruanyifeng.com/#docs/function
af://n3853
af://n3855

I

H =ta |
/

|

| XSS

—. =ft4

WebId: (WebAttack) 2FXIRF LM{TABM LIRSS EFIREHITHERITH
MENTEED, ESRuAAIR, KRB RFEAERES

Web N BRZFFRIZ £ REMIE T Web IV SHIEEHERE S
HRWebNBiEFZETHEE, RIERMAIEPRIG bug BEARESEIEFASEHRITEE
IERTZEMEIRIPURAZARIZNENAA., (A, (EXFEIATIREEY T E LR,
BITERRNWebIIEHAHE

e XSS (Cross Site Scripting) EubI A
e CSRF (Cross-site request forgery) BSibigskifis
e SQUFAKTH

—. XSS

XSS, BUHIARE, ArREERBTENBENIIRHESECAFERNRES
xssWRE=77, BIEE. EFinS web N

xss NIZEHEBIREN T BBEFMEEE Finll cookie & HiMb AT REIEPinSHIIBERES. —
BFRRISEBFINERE, HEEEEMRESZAFSMNILHTRE
ZMEIF-:
—MERTE, BB url SEREXBEINRS
<input type="text" value="<%= getParameter("keyword") %>">
<button>i#%</button>
<div>

AR R A . <%= getParameter("keyword™) %>
</div>

XEEMFRBEE, (ERNRRERRHER?


af://n3857
af://n3872

FBBF#IN "><script>alert('xss');</script>, HHZE| HTML FIREIZGNILEEE. 2R T TEY
HTML:

<input type="text" value=""><script>alert('Xss');</script>">
<button>#%</button>
<div>
IR H) =4 "><script>alert('XSs');</script>
</div>

NESESTTIED L <script>alert('xss');</script> 2ERMHE, AMEERNT, E—T, R
BIREX cookie RIEWEEIRSZEE?

HRIBIEAIKIR, xss EERILAS A

e
o R
e DOMEY

1FiE5s
FhEEY XSS TR :

1. REEREEABIERE B ibaIEE

2. BRFIFFERRUGRS, MISIRSS RIS SR U NSRRI, HHRAE HTML SRiREESNIER

3. AP NSRRI A ST YT, IRERTREEABEEEIT

4. BEARSEAFEEH AXENEENNLY, SEEFRAFRTA, ERBRMEEOR TG
HIEERRE

XMEEENTHERPREEIENNIAINEE, Witizkh. Bmitie. BPAES

R598Y XSS
[ETEY XSS BIWITE A8 :

1. WEEEMNEHRRA URL, HEYFE8TEERE

2. BRI ETEAEEA URL B, MRS IHIGEEAABM URL SREXE, HEfE HTML fhikELS
Dl

3. BF NSRRI A ST IAIT, IREETREEABEEEIT

4. TG NAPEIEF AXRINEENMNLG, HEERAFITA, BRERMNMGEORNTRE
HIEERTERIE

FZE38Y XSS ERFMERY XSS FIXBIR : FEEL XSS fUEERIRFESURER, REIE XSS FUEERBE
7£ URL B,

[REIEL XSS imRE N TET URL (EIBS40RITIRE, MNMuLEER. g,
HATFERFEMIFESN URL A6, REEFEREGEMFRASAFRT.

POST IAE AT LARAREIEL XSS, RATHMARMILRAZ] (FEWERRRINHE, H3515H
FmE) . FAEREDR

DOM & XSS


af://n3892
af://n3905
af://n3921

DOM B XSS B9 EE:

1. BEEENEHRETART URL, HPESEENE

2. BRI ETEAEEA URL

3. AP RR R E B N /S R#TIAA T, BN JavaScript X URL RRSEERBHHIUT

4. EEAEGNAFEEARERENEENNL, SEERBFTH, ERBFMNGEORTIREG
HIEERTERE

DOM B XSS BRRIEIFP XSS KX FI: DOM BY XSS Wi, ENHAIHITEEREENSEERK, BT
Bl JavaScript BENZ SRR, MmEMRF XSS #BETIRSHINZ SRR

XSSHYFRPA
BISHIENE, &Z xss WENRAER:

o IHERRMEENG
o NIEREHUTEENR

HME—NER, HNERFBANERES, TEERPBATESNE, ReikeRin, B2MNR
WEEGHRRIEK, BEEEIEFKAAEETE T

MANRE RS NSRRI, MAHITEIE, ARIERBSGRRN, EEXTRBEARBSHEER
EER

fugn:
—PNEENRFBAT 5 < 7 XTNE, EENSIEER, wEX, THRT 5 < 7
EEFRT, —BETT escapeHtML( , ZEFHBTAINSTHMEM TEHAS( 5 < 7))
TERIAT, ARREREIRSEAR,

o &5 < 7 fEAHTML#HEIER, FJLEEER:

<div title="comment">5 &lt; 7</div>

e 35 < 7 B AjaxikE|, ABEMEL JavaScript FNEZEER, RRERIRFIFERMERE ST
. XNTABFEEEEZAT Vue FRIRIET, AREEATARSKEE., FERATIRE.

alert &

HJLIER, SRR, TEMNEEER NS TR AE:

fEfER .innerHTML . .outerHTML . document.write() BIE4FZI/IVEY, AEEATSHSIEIESN
HTML #RERIRE L, TA/SEFER . textContent . .setAttribute() 2

UNERA vue/React AR, FEAR[EMA v-html / dangerouslySetInnerHTML LUBE, FRIEHIA
render PAEREESE innerHTML . outerHTML BY XSS f2E

DOM HINBREHISITES, %0 location. onclick. onerror. onload. onmouseover £,
<a> FR&MY href B, JavaScript Y eval() . setTimeout() . setiInterval() %, &PBUEZERF
BEARBIET. NRAEEIEFZEIFTRRPEREXE AP, REZFELRERE, B5 06
)


af://n3934

<!-- BEENCOEERNRL -->

< a href=" ">1</ a>

<script>

// setTimeout()/setInterval () =i EEILHD
setTimeout ("UNTRUSTED")

setInterval ("UNTRUSTED")

// location iHF%&/CHD
Tocation.href = "UNTRUSTED'

// eval(Q) widHEEA
eval ("UNTRUSTED")

=. CSRF

CSRF (Cross-site request forgery) BUbiEKNE: WEEESTEEFHNE=FMUL, EE=HMiL
B, AR AR K

FRZEBERNEMEELRBAGEMEIE, SIEERRFKIE, AEIEFAFXIHILERIMEH
TRIUE R

—MERIRICSRFE BB RIS

o ZTEFEERa.com, FHRETERREIE (Cookie)

s WHESIFEZEERATb.com

e b.com @ a.com KET—MEK: a.com/act=xx, NILEEELBINKETTa.comfCookie

o a.comBWEEKE, WBERHTIUE, HARSEENEIL, RUARSEEECRIENEK
o a.comlAZEENE MHITT act=xx

o Wik, WHEEBASEEANBRIBR T, BRZESE, iLa.comiT T BESENXAHEE

csrf AJLUEIY get 53K, BIE@EIAE) img FURESS, NSERENpRERbIE, KREBER
B, BALIRE— T BENRRAIREKIE post IFRK, WIT:

<form action="http://bank.example/withdraw" method=POST>
<input type="hidden" name="account" value="xiaoming" />
<input type="hidden" name="amount" value="10000" />
<input type="hidden" name="for" value="hacker" />

</form>

<script> document.forms[0].submit(); </script>

HRZUEE, FRSEMRER, HETEIBFTE T —IX PosT ##F
EE—MAER a inEN, FERPRTEESISA
HEZAEE, FRSEMRR, HSTEIBP 7T —IXPOSTEE
< a href="http://test.com/csrf/withdraw.php?amount=1000&for=hacker"
taget="_blank">

HEHE! !

<a/>


af://n3962

CSRFEYIS =

WE—MRARES =ML, MASWRBERINL, WEERIMS AR ISR %
WEANAZEEEREMENERTIE, ERZEERTEE, MARERGIEE
BIMNIEREEANERBEIZEENERTIE, MR 'ER”

ButiEkaT LA ASMA: BRURL, #B5EE. CORS. FormiZiE%, #oERkAiaILIER R
NEB=T518tn. XEF, HLLHTEBE

CSRFAYFREA

CSREBEMB=MiLAE, WERNMWGTTENLINERE, REGETIEEE CMubERICSRFAIR
FREDRIRT e

BELE csrf BRARWT:
o [HIEABRIMEATSIE]
o &R
o Samesite Cookie
o IRAATEKMINNAE A BEIRENAIER
o CSRF Token
o YVEECookiel&ilE

XEBFEHiH token XFHZR, AT

o FAFFITARENRE, RS[FELXNMAFENS—Token
o XJTGETIEK, TokenfFEIEKIMBILZ 5. 3T POST i53kki, EHE form BI&EINL

<input type="hidden” name="csrftoken” value="tokenvalue”/>

o SAFPMNEFIRSETToken, BIXKIRRGIRS AR, RSaaHEEFIMTokenfIBRIE

M. SQLEA

SqliEAKE, REBIBEEN sql EREFMIEDBAZINBIMASEY, BEREE sql RS
LTI TEATEVIRG
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i I N i

o HKUHSQLRERASENR

o FIMTEIREERISRELUR R

o BRERFEIES

o FAIEEKWebFEEEANO
o NIZFOA

TR AT

o TERSIEI T RIS

o iR VR

o XIIEEUREERIWe b FERERFSRAWe bRT AN K i
FRREFIETEIA0 web EST, THEAAITRETESBIRSRLEME, WFXLEE, ho
RET B
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e https://tech.meituan.com/2018/09/27/fe-security.html
e https://developer.mozilla.org/zh-CN/docs/learn/Server-side/First steps/Website security
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TCP/IPHiY {oows |

—. &=ft4

TCP/IP, (EiaE=dItY/ RIBRY, RISEEBES N RIMEESLIE BEHAN R
o TCP (fE=HlInmN)

—MEFRERN. TREN. BETFFURIMEREEEMY
o IP (RIPRIMN)

TR AR LAY

TCP/IPHNAMRIRIERIRZ Tep 0 1P MDY, TIRIE—DH FTP. SMTP. TCP. UDP . IPHWHNHY
FXHIMMY AR,

RERENTE Tcp/1P YA Tep HYAD 1P MMUEGREMNFENME, FrTLUBFRATCP/IPIYER (iE: TCP/IP
Protocol Suite, 8¢TCP/IP Protocols)

=. ¥s

TCP/IPIMYIRIZRBER DB T AR RS E TUERR

BEFRAIMNERSE T OSI# TCP/IP Umpy—FY, SENAE. FhE. NEE. HiEiE
BEIRE

HEMNAWFRERRRANENSFIEMIRITRY, SCRRNBERZ TCP/IP MEAREN, SfENA
BE. ERE. MEE (MREKE) . MESROR

LN i
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TCP/IP AEt&ER
TCP/IP PUEI&EEY

RNAE

FR BB =
MO =

HRFF
BFE

TCP/1P #&EUG os1 SHEEHPIIDIER. XREMNARNNESHE— T NAELHR, BEAE
RN RN AR EIRIN IR AR SS

%0: FTP. Telnet. DNS. SMTP 2

f&inE
ZEXNT OS| S5 REERIERE, N EELEHRIRE IS RENANBEINEE
ERERENX TRANEEMN: Ehssihl (TCP) FAFEIERIMY (UDP)

HrhERZEZ TCP MYRIE T #EREH A SEE, ERZTERN UDP YA SCIEIRE AR, R
TRt &

RS
A ERETN AR IREBERS, FET RS BRI SRR B REN
FEREER, A RIEE R R e A SR R R B it T

HiEtEIRE

R R MEB T REMETER, KRR TRAYIPERIRALAM, R MEBTRZER
HERS_EAZIEM
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Y=
REGERTLAES ARG i TEm, AEIRIERIRMHAT RIS

MEFR
TCP/IP I ELHINIAN FRAR

MO Wik 3 IN ST

Nl iR X

&

oo
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B

I 3 =

—
—

OS| &EER.S TCP/IP &R X :

#
=
&

&

125

&gt

mon=0

FEEIR

o OSI SEEELS TCP/IP SEIREERRA T BRGNS
o HPRSIEIRAE AN TN B SRS

FNG)=H

OS| XEBWtEER; TCP/IP RNESHFAELEH
TCP/IP 2EHEELGHENMEIZROEHITAS, RE—EHLSMHAYEA; OSI SEEBINIIRSZFO

N

TRERSChREURAER, XTI
MNOSIZEIEENTRHE

RSN FUEEE
i, JIRIOSISHIRRIY
F=E

RERIRHATERIERIR
5%, XRMOSIZEEEN
BIUE

RIS NBEEF
FBXAIIHEE, XIRLOSIS
EREN =R

i

HDLC (BEREHEIIY) PPP (mxdmimiX)
SLIP (ER{TEE&EONMNY)

IP (RIBRIY) ICMP (RIBRESEIEEININ) ARP (it
HHRRAFTINN) RARP (RRFEMMEHEARATNY)

TCP (IHIfEMNY) UDP (FBFPEUERINNY)

FTP (ST{HEHIMY) HTTP (BBIIAERIMY)
DNS (&= fRSZ=50) SMTP (fa SapAHERTNN)
NFS (RIS R SEIN)

WY BRRAIX 5
OS| SHEREAMEL DN TR, BLIERREME. TCP/IP SHEEUEA—FEHAID RS
A LARY

TCP/PHERERENSIERNREETAER. FrE. MR REN R
B, BAEFHIE—MURNIEE, MRS Z AR\ FREI RIS, Xt
Al 0ST IBERHIR FRIE R BRI S RR T A STIA

=MREIS N R ZR A T EIR R
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TCP/IP TCP/1IP 0S1 o o
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WHM mmE | SR | RE (ROUSE| WY (M. K4 REME. s [T
s Lk IR, kA, |dRr&5i%, session
RiANA i WY N T I
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RIS (ns X %
o ! A L AR (b (BB, Bk, £ |1P. TcHP
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TR EEM. AR
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e https://zh.wikipedia.org/wiki/TCP/IP%E5%8D%8F%ESWAEWAEWEC%I7%3F

e https://zhuanlan.zhihu.com/p/103162095

e https://segmentfault.com/a/1190000039204681

e https://leetcode-cn.com/leetbook/detail/networks-interview-highlights/
e https://vue3js.cn/interview

02.iH—T GET F1 POST B9X 3l

GET 5 POST i

—., =ft4
GET 1 PoST , &R HTTP MY RIXTEKAISE

GET



af://n4155
https://zh.wikipedia.org/wiki/TCP/IP%E5%8D%8F%E8%AE%AE%E6%97%8F
https://zhuanlan.zhihu.com/p/103162095
https://segmentfault.com/a/1190000039204681
https://leetcode-cn.com/leetbook/detail/networks-interview-highlights/
https://vue3js.cn/interview
af://n4167
af://n4170
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GET J3iRIBER—MEERIRRIFRTAZZ, (ERAGETRIERNIZ R M AT IREEE

POST

POST J3iZRTIGEINERZNEERIRIR, BHSEERS = LARKSEZCEEIER
AR LR Tep i, HTTER

BRET HTTe FEFNIE S/ ARSEAIRE, SEUIENREEFSRIE—L X3!

—. X3l
M w3schools BRIFTREZZMNX BT :

o GETENIGEEENRRSELER, MPOSTSEIKIZRIEK,

o GETFARJURLMEHERTLAMEBookmark, MPOSTAHILA,

o GETIERSWNAEEE RN cache, TPOSTAZS, RIEFEENEE.

o GETIERRBSHITUrSRIE, MPOSTIFZFMRIZS .

o GETIERSHESWTRIRBIEN LA LICRE, MPOSTHHSEHASHIRE.
o GETIEREFEURLPIEENISHEBKERTIAY, MPOSTIZE.

o XISERIEIEREL, GETREZZASCIZERF, MPOST;ZEMRH,

o GETLUPOSTEAZE, RASHEBEREETURLLE, FTLARBERAXREEHHER.
o GETEEUBITURLIEE, POSTHERequest bodys

SHE
RN LEER GeT 5 posT IERXBIFFEKR, ERELRIFLEXE!
Zig GETIRRZ posT , BHEZRE—MEMEMY, ATLIEER LB XS!
HNEHSHAEHR, RESANRIABE—ITHEBRE

POST /uri HTTP/1.1 \r\n

GET /uri HTTP/1.1\r\n
LSRR, BAIEBAIE GET IBREME url F1,  PosT MAELFE body H1
GET J3iAfELIMIRSRIXEERY

GET /index.html?name=qiming.c&age=22 HTTP/1.1
Host: localhost

POST 3 AELIMIR IS RIXFHY
POST /index.html HTTP/1.1
Host: localhost

content-Type: application/x-www-form-urlencoded

name=qiming.c&age=22

TR XBREAE, HAET TP e, BRAY, FHAITLAE posT 53kt url hEANSE, &
GET i53KHHY body #EmSE]

SHRKE
HTTP 1HIXGR7 Body 7l URL AOHKEERRAI, X9 URL BREIAIAS RNISEEFIIRS SRIORE


af://n4174
af://n4178
af://n4200
af://n4214

1E X3 URL IKEAIPRHIRE2083F15(2K+35), ITFHEHENEES, fNetscape. FireFoxZ, g LiIREIK
ERE, ERFIBATIRIERGHSTS

XERFFIZEN RL KE, MAMUESEHEIKE

ARSSERAMIE uRL EHEFELLIRSRIEIR, AT HEENZEER, S5 R KENMPRE
zZE

POST LY GET &, FENEIEMEMbI= AR

M, MMERBERR, tMIEBERZER, ERnrTe MR EZANERN, REENSETRL
128, HRESTEEMERENEUEIRSL

REERHTTPS ZBENZELZ S
HiEG
T GET ATVATIEK, NLETSESIE http header Fl data —HAIEHZE, IRSBEEIMA200 (REIHIE)

XFF PosT , NIMEERATAIX header , FRSZESMMAI100 continue , NYEEREAIX data, IRSZESIMAL
200 ok

HARBFTENERREATE PosT FAIXFMARE, Firefox SURKIZ—IX

S5 3

e https://mp.weixin.qg.com/s? biz=MzI3NzIzMzg3Mw==&mid=100000054&idx=1&sn=71f6c2
14f3833d9ca20b9f7dcd9d33e4#rd

e https://blog.fundebug.com/2019/02/22/compare-http-method-get-and-post/

e https://www.w3school.com.cn/tags/html ref httpmethods.asp

e https://vue3js.cn/interview

03.ajax/FIERtA4? fIscin?

ajax/RIE

&
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el
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—. #ft4

AJAX @W(Asyncjavascript and XML)


af://n4219
af://n4224
af://n4229
https://mp.weixin.qq.com/s?__biz=MzI3NzIzMzg3Mw==&mid=100000054&idx=1&sn=71f6c214f3833d9ca20b9f7dcd9d33e4#rd
https://blog.fundebug.com/2019/02/22/compare-http-method-get-and-post/
https://www.w3school.com.cn/tags/html_ref_httpmethods.asp
https://vue3js.cn/interview
af://n4239
af://n4241

BIRERT Javascript Flxve , B—FrEIERE MM BRIRTFF AN, ATLAEAREFHTINEE M
TIBR TS, SRS=R3CIREUE, FEEHERI MR

Ajax BO/RIE B EASRIEBIY xmHt tprequest XK AIRFZ A FEBER, MIRSEEKEEIE, AEH
Javascript SE{E pov M EFTUE

RN T :

p UL BRZ528

elE—A

I HttpRequestis
XMLHttpRequesti] e = LHAM = % | EEEREE
R, REXEHIEKR
HttpRequest

pLEAE
BHCRPIEGE , H

JavaScriptiZ{E ¢ BRx

DOMEEHiamE

TEZEMIF:

MESBHNEOR—TIE, BETHPERWNE, BCHEEMEMNSES, BRNPSFMNEESR
37T, Ba/E=RMSORTIE

Ajax IEREUERES WS/ NFOR— T LR, EATBHESTF XMLHttpRequest XIS,
SRR TNEEE, MAEIEENSTNE

NBSERILURIE HTTP IE3K[E, EMEMSIS, FWE xir IRERAEIERHITIRE

—. EmgiE
S Ajax RERBEBRSEZERTERES, EESKIUTEE:

o BliE Ajax AUZIRIE XMLHttpRequest TS

BT xMLHttpRequest XIHAY open() FHiESIRFBimiEIERE

FMREEKRATEEIERS, FHEIT xMLHttprequest IR send ) FiEKIZLEIRSESIR
e @Y XMLHttpRequest XIEIRMAY onreadystatechange HHMITIRS SBin(RANEEIATS
o EZHAMEIRSFIRMAEFinin N AEUESR

o BAEEREFHE HTML TTEAF

BIEEXMLHttpRequestii5t

Bid xMLHttpRequest () HNEEREIFITFHIIEL— XMLHttpRequest SLAIRISR


af://n4252
af://n4268

const xhr = new XMLHttpRequest();

SRS EE
BT xMLHttpRequest XIHRAY open() FHiESIRFBEFEIERE

xhr.open(method, url, [async][, user][, password])

SH0A -

o method : FRHFINEKRSR, ELMNE GET. PoST
e url: IRSSumitbiE

e async: f/KE, XEARTHUTIRME, BIAS true
o user: AENARBETANERE; BIAAR null

e password : ANEAZREATALEAE, BAS null

RIRSSIRAILENE
BT xMLHttpRequest XIHRAY sendO Fi%, BEEFimRENEIREARXEIRS IR

xhr.send([body])

body : £ XHR IERPERIXIVEGER, WRAMEBEIEN null
SNER(ER GET IERKIEEUERIHR, FEIEWT:

o EIEREUERINEZ open O FiEFRI url it
o RIEFEREIEFTH sendO FFiEFSEUREN null

#fEonreadystatechange={f
onreadystatechange BT IRITIRGSEIHIBEERES, TEVITNEMES

XMLHttpRequest.readyState ,

FTF XMLHttpRequest. readyState BHEBRMNMAZE, ITEER

H RE i

0  UNSENT(F$TH) open()AEERKEA

1 OPENED(F%iX) send() 75 &R REIEA

2 HEADERS_RECEIVED(LATRERIRIRE k) send()AZCEHEA, MEAHEARSESED
3 LOADING(IE7E T # MR %) DR T &R ; responseText B2 TRENER 57 2B
4 DONE(i§3R7EARK) BETERIEERTE

HE readystate BEE—F, FieftA—IX readystatechange {4
XMLHttpRequest. responseText BT IEKIRS 2R imAINMNES

ZEANMF:


af://n4272
af://n4290
af://n4301

const request = new XMLHttpRequest()
request.onreadystatechange = function(e){
if(request.readystate === 4){ // B4Rl
if(request.status >= 200 && request.status <= 300){
console.log(request.responseText) // M5 uiiz [n i) 4k 3
}else if(request.status >=400){
console.Tog("#ii%#f5/5: " + request.status)

}
request.open('POST', "http://xxxx")
request.send()

— A=
=. &
BT MRS XMLHt tpRequest TRV T R, TESREE—NMEER ajax BK

//E3E—ajaxigR
function ajax(options) {
//BIEXMLHt tpRequestXf %
const xhr = new XMLHttpRequest()

/ /OB S INA

options = options || {}
options.type = (options.type || 'GET').toUppercCase()
options.dataType = options.dataType || 'json'

const params = options.data

/[ RI%EE R

if (options.type === 'GET') {
xhr.open('GET', options.url + '?' + params, true)
xhr.send(null)

} else if (options.type === 'POST') {
xhr.open('POST', options.url, true)
xhr.send(params)

/ /W R
xhr.onreadystatechange = function () {
if (xhr.readyState === 4) {

Tet status = xhr.status
if (status >= 200 && status < 300) {
options.success && options.success(xhr.responseText,
xhr.responsexmL)
} else {
options.fail && options.fail(status)

ERATINT


af://n4311

ajax({

type: 'post',
dataType: 'json',
data: {3},

url: "https://xxxx',

success: function(text,xm1){/ /iR kT jm el %
console.log(text)

Fo

fail: function(status){////i%R&MJ5 a3 5 %L
console.log(status)

}

b

04.{7° 7 fizaxiosHY/RIENE? BEIIESRYIRENG?

$ih

SLH—NME 2 Raxios

¥

axios;[RIE

e

[ ETB I J

—. axiosf{EH
%TF axios (EAFERA, IEXSC2EFMER, XESRMERT:
EigER

import axios from 'axios';

axios(config) // HEfE{ENALE

axios(ur1[, configl) // feAurl ML

axios[method] Cur1[, optionl) // BE#HzfMiERIT T, M Aur T E
axios[method] (ur1[, data[, optionl]) // E#efilisk iy, £ Adata. url fIfiL &
axios.request(option) // i request Jjik:

const axiosInstance = axios.create(config)
// axiosInstance #HALI L axios MIfiE

axios.all([axiosInstancel, axiosInstance2]).then(axios.spread(responsel,
response2))
// WH all FE A spread [Flif


af://n4316
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imRI=EiE

axios.interceptors.request.use(function (config) {
[/ XEERIEERAT ORI AAS
return config;
}, function (error) {
// XL RIEE RAETIRA OGRS
return Promise.reject(error);

s

W Ri=&R5

axios.interceptors.response.use(function (response) {
// X BLE A E e B S AL AR
return response;
}, function (error) {
// X HEEAFEN R S A B A
return Promise.reject(error);

s

BUHIER

// Ji—
const CancelToken = axios.CancelToken;
const source = CancelToken.source();

axios.get("xxxx", {
cancelToken: source.token

b

// BUHEER G RIE R ATER)

source.cancel (" EFEUEIER ") ;

// TR
const CancelToken = axios.CancelToken;
let cancel;

axios.get("xxxx', {
cancelToken: new CancelToken(function executor(c) {
cancel = c;
b
LD
cancel (' ESIEUHIER");

=. ER—1aZhRaxios

I —> Axios MIEERER, OIS request

class Axios {


af://n4333

constructor() {

request(config) {
return new Promise(resolve => {
const {url = "', method = 'get', data = {}} = config;
// Rikajaxigk
const xhr = new XMLHttpRequest();
xhr.open(method, url, true);
xhr.onload = function() {
console.log(xhr.responseText)
resolve(xhr.responseText);
b
xhr.send(data);
1))

S axios 3L

// &S HaxiosHiirik, EsLflffirequestiyik
function CreateAxiosFn() {
let axios = new Axios();
Tet req = axios.request.bind(axios);
return req;

// BEIRJR 4R Eaxios
let axios = CreateAxiosFn();

AR E R8BI axios ({ 3) XHAXHIEK
THEEXELIT axios.method O X ATEK

// ENget,post... vk, HIERAxIosHEA I
const methodsArr = ['get', 'delete', 'head', 'options', 'put', 'patch', 'post'];
methodsArr.foreach(met => {
Axios.prototype[met] = function() {
console.Tog('#47 " +met+"'J7i%");
// SCELEATTIE
if (['get', 'delete', 'head', 'options'].includes(met)) { // 2/ 3%
Cur1[, configl)
return this.request({
method: met,
url: arguments[0],
...arguments[1] || {}
1))
} else { // 34MZ%(url[,data[,configl]l)
return this.request({
method: met,
url: arguments[0],
data: arguments[1] || {3},
...arguments[2] || {}
B



D)

1% Axios.prototype ERYFFEMIZE] request

EAESIATRE, SIS bAERAT a, FEMEH this i

const utils = {
extend(a,b, context) {
for(let key in b) {
if (b.hasownProperty(key)) {

if (typeof b[key] === 'function') {
alkey] = b[key].bind(context);

} else {
alkey] = b[key]

3

3
3
}
}
1B SHRITE

function CreateAxiosfFn() {
let axios = new Axios();

Tet req = axios.request.bind(axios);
// YA
utils.extend(req, Axios.prototype, axios)

return req;

MR =B RRAMIE RN

class InterceptorsManage {
constructor() {
this.handlers = [];
}

use(fullfield, rejected) {
this.handlers.push({
fullfield,
rejected

D

SCH axios.interceptors.response.use f] axios.interceptors.request.use



class Axios {
constructor() {
// FEAR
this.interceptors = {
request: new InterceptorsManage,
response: new InterceptorsManage

request(config) {

HYTIEF axios.interceptors.response.use ] axios.interceptors.request.use FIAHE, SCIY
¥REX axios SCAI_ERY interceptors X945, SAISFEIREN response 8% request =888, BHITIINAYZ
#HES use BiE

18 Axios ERIGIAFIBMERE] request 1I3%

function CreateAxiosfFn() {
let axios = new Axios();

Tet req = axios.request.bind(axios);

// BN, kbFlaxiosfirequestiik, iz iifiget,post. .. 7%
utils.extend(req, Axios.prototype, axios)

// HEARS

utils.extend(req, axios)

return req;

I7E request BT interceptors XWE, EARIZEERPTR, S5 FKE request F=&;28HY handlers
A ESRAT

BFRHUT ajax BIBEREEM— 1N T0%

request(config) {
this.sendAjax(config)
}
sendAjax(config){
return new Promise(resolve => {
const {url = "', method = 'get', data = {}} = config;
// KikajaxifK
console.log(config);
const xhr = new XMLHttpRequest();
xhr.open(method, url, true);
xhr.onload = function() {
console.log(xhr.responseText)
resolve(xhr.responseText) ;
bE
xhr.send(data);
B

%18 handlers FR[E[E



request(config) {

// ARSI SR 4H 2 b A

let chain = [this.sendAjax.bind(this), undefined] // Jx I, S Melml i £ A4k
i

// EREE
this.interceptors.request.handlers.foreach(interceptor => {
chain.unshift(interceptor.fullfield, interceptor.rejected)

i)

// RS
this.interceptors.response.handlers.forEach(interceptor => {
chain.push(interceptor.fullfield, interceptor.rejected)

i)

// PATBAS, BRRPAT X, Fhpromiselilm#i e
Tet promise = Promise.resolve(config);
while(chain.length > 0) {

promise = promise.then(chain.shift(), chain.shift())

}

return promise;

chains X2
['fulfilledl', 'rejectl', 'fulfilled2', 'reject2', 'this.sendAjax"', 'undefined', 'fulfill
ed2','reject2','fulfilledl', 'rejectl'] X/

X EEZ RN — MBI Z AR axios

=. RS
EAEBEEREN

F— /1ib/ B H A H
— /adapters/ SE URIEUT K A& BC A5
| F— http.js nodeffBihttpif 4
| L— xhr.js P T A5 R XML G2
— /cancel/ & G Thie

Ly
e 0 D RE

axios S 4k ph E

— /helpers/
F— /core/
— Axios.js

— createError.js UREEEARPS

— dispatchRequest.js PSR Fhttp i SR 1& o 4% 7 i2: R IE 1 2R
FLE AR B AR

— mergeConfig.js HIFSH

fishttpm FERAS . MUBPromise ks
B EI T TSR

AL, A R IE pR

AR E

wH T H

F— settle.js
L— transformData.js

— axios.js
— defaults.js
L— utils.js

|
|
|
| — InterceptorManager.js
|
|
|

T T T T I T T ST
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axios KIXIEKRBRSLIMAITE, SEMAONHA axios. js

function createInstance(defaultConfig) {
var context = new Axios(defaultConfig);

// instancefid] | request /i, H EFNXiEMcontext, FrbARBLE L. instance(option) Ji
A

// Axios.prototype.request WX —ANSEEIEHERA RN, HRATEELL instance(urT,
option) Jr=\iiH

var instance = bind(Axios.prototype.request, context);

// {BAxios.prototype LRI VAT EF]instanceXt % L,
// FHEE R Acontext, XEEHUTAXT os[REAEE 7L, thisssfgacontext
utils.extend(instance, Axios.prototype, context);

// Copy context to instance

// Econtextif R LM H &EMHFATEY EFinstance I

// HF: K AextendW B I foreach kst st Gfiifor in i), Wit @A gHEME, mAs
i [ R A b ) i

// XFE, instance #tf5 7 defaults. interceptors JEfk.

utils.extend(instance, context);

return instance;

// Create the default instance to be exported @& —AHERIANE A4 Aifaxios Sl
var axios = createInstance(defaults);

// Factory for creating new instances J JEaxios.createl]) A%, WItHE
createInstance
axios.create = function create(instanceConfig) {

return createInstance(mergeConfig(axios.defaults, instanceConfig));

e

// Expose all/spread
axios.all = function all(promises) {
return Promise.all(promises);

e

axios.spread = function spread(callback) {
return function wrap(arr) {
return callback.apply(null, arr);
};
5

module.exports = axios;

FEizMZ Axios.prototype.request , ZFMEKIGNAIEASCIERRE request AEBSCIAY, 18
BET request RUBLE

Axios.prototype.request = function request(config) {
// Allow for axios('example/url'[, config]) a la fetch API
// HWr config SHREGRE FHFE, WREMIHE-NSHZ URL, FHoASHLZ A IENconfig
if (typeof config === 'string') {
config = arguments[1] || {};
// 48 url WEZF config &, {HF2)5H mergeConfig
config.url = arguments[0];
} else {



// R config ZHeHe FfrH, NPEAHE Y fficonfig
config = config || {};

}

// B IFERINED BRI N R E

config = mergeConfig(this.defaults, config);

// B ERITE

config.method = config.method ? config.method.toLowercCase() :

/%
something. .. M54t fo 42 aas it hid

*/

I

v

get';

// 1E Axios JEA! F#E#L 'delete', 'get', 'head', 'options' HAMEZSIER L, KA H
2 request
utils.foreach(['delete', 'get', 'head', 'options'], function
foreachmethodNobata(method) {

Axios.prototype[method] = function(url, config) {
return this.request(utils.merge(config || {}, {

method: method,

url: url
D)
55
B

// fE Axios JR% [#:# 'post', 'put', 'patch' HAESRERITEE, SLHMANEEAAEE request
utils.foreach(['post', 'put', 'patch'], function forEachMethodwithData(method) {
Axios.prototype[method] = function(url, data, config) {
return this.request(utils.merge(config || {}, {
method: method,
url: url,
data: data
D)
I
1

request NAZEA config, BJLAUR config BT axios B9—4
axios FHY config FESHEX LM

o EHABCE defaults.js

e config.method BXIAN get

e A createinstance F5i%BJ## axios SLfll, EAM config
o EREEEIAMA request 73i%, EARY config

// axios.js
// B —AN BRI E AR R axd o s SEH
var axios = createInstance(defaults);

// ¥ Eaxios.createl.)] k%, WE/2 createInstance
axios.create = function create(instanceConfig) {
return createInstance(mergeConfig(axios.defaults, instanceConfig));

e

// Axios.js

// G BOAE E R R E

config = mergeConfig(this.defaults, config);
// WEERITIE



config.method = config.method ? config.method.toLowerCase() : 'get';

NIERS, FTLABEILEHR : BOABCENIS default < method:get < Axios RISEHIEME

this.default < request £%§

THEEREE request 514

Axios.prototype.request = function request(config) {
/%
Jos& mergeConfig ... %, AfHERA
*/
// Hook up interceptors middleware @J@##k##5%. dispatchRequest RHEP L HE, jF4:H
=1

var chain = [dispatchRequest, undefined];

// pushB&AEEET7E ER: interceptor.fulfilled = interceptor.rejected 2 fit A
undefined
this.interceptors.request.forEach(function
unshiftRequestInterceptors(interceptor) {
// ERTHRY R EEMAR forEach & HE X HIEEZSEM forEachyiik
chain.unshift(interceptor.fulfilled, interceptor.rejected);

s

this.interceptors.response.forEach(function
pushResponseInterceptors(interceptor) {
// WNEARRSGT EREIAL forEach £ HE X MR E I ForEach ik
chain.push(interceptor.fulfilled, interceptor.rejected);

s

// HliEtk—Apromisesxt%, JIRZ& Aresolved, HEWHIMSH NCLAH S I confight 4
var promise = Promise.resolve(config);

// VB EEEES EE
while (chain.length) {
promise = promise.then(chain.shift(), chain.shift(Q); // & knyhiHH 2
}
// iR[El promise
return promise;

e
FZEES interceptors 27 axios SLHULHIEME

function Axios(instancecConfig) {
this.defaults = instanceConfig;
this.interceptors = {
request: new InterceptorManager(), // ifi=R#24E
response: new InterceptorManager() // WiN+44L
i

InterceptorManager F&ERRZN

// PSS IIGA EST R — A T R AL
function InterceptorManager() {
this.handlers = [];



// VA M us el R A 7 B A T push i ik
InterceptorManager.prototype.use = function use(fulfilled, rejected) {
this.handlers.push({
fulfilled: fulfilled,
rejected: rejected
B
return this.handlers.length - 1;
3

// RS RATUROER, fitusefyi gk B ID, MR TEE Anul]
// AheH splice #i# slice MEKE MErZ/FE id Mo, SECZEMMUT B & BAEA T
InterceptorManager.prototype.eject = function eject(id) {
if (this.handlers[id]) {
this.handlers[id] = null;
}
55

// XEiRAE AxiosfirequestiriEd FEAEEEAS I TE forEach EAHATH TR
InterceptorManager.prototype.foreEach = function foreach(fn) {
utils.foreach(this.handlers, function foreEachHandler(h) {
if (h == null) {
fn(h);
}
LD

BEKRIZBES AR unshift ZEEESH, MMNIZEESEN push ZF=EEEPH. REE(IaPEL—
/MY dispatchrequest BT A EEHY promise [IFEHIT

var utils = require('./../utils"');

var transformbata = require('./transformbata');

var isCancel = require('../cancel/isCancel');

var defaults = require('../defaults');

var isAbsoluteURL = require('./../helpers/isAbsoluteURL');
var combineURLs = require('./../helpers/combineURLs");

// FIEESRZS CHHGE, WRCEWE0E, JH CHUE
function throwIfcCancellationRequested(config) {
if (config.cancelToken) {
config.cancelToken.throwIfRequested();

}

module.exports = function dispatchRequest(config) {
throwIfcCancellationRequested(config);

// WEEEbaseurl, JHHARconfig.url4ixti#iz, 4&baseur1l zconfig.url
if (config.baseURL && !isAbsoluteURL(config.url)) {

// “HEbaseURLSurJE A T3 iE SR % 1%

config.url = combineURLs(config.baseURL, config.url);

}

config.headers = config.headers || {};



// fif/1ib/defaults. jsHffitransformrequest ik, *fconfig.headersflconfig.dataik{T
=tk
// HiheaderstiffjAccept, Content-Type4i—4bH KS
// iR R IESC R — 1 0bject &k sE N ISONFRFER, RN
application/json;charset=utf-8fjContent-Type
[/ E—RIERAE
config.data = transformbData(
config.data,
config.headers,
config.transformrequest

);

// EHAFMEMheaders, config.headersHfit B4 =

config.headers = utils.merge(
config.headers.common || {3},
config.headers[config.method] || {3},
config.headers || {}

s

// MEEheadersH fimethod)&
utils.foreach(
['delete', 'get', 'head', 'post', 'put', 'patch', 'common'],
function cleanHeadercConfig(method) {
delete config.headers[method];
}
Dt

// % configit & T adapter, fiifconfigfic EadapterEMRERINIIIE K IT2%:
var adapter = config.adapter || defaults.adapter;

// fiifladapteriiiERiRiGR (adapterfRyEi A% Node 2 AR
return adapter(config).then(
// VERIERIR R R
function onAdapterResolution(response) {
// PR LLHOH TR, anSEUHE 1S Sk DURUH
throwIfCancellationRequested(config);

// MR /1ib/defaults.jsHHtransformrResponse ji%, X fRk45 2% [nl A% #E AT k& 204k
// B0, {4/ ISON. pars ey B iF 3T it
response.data = transformbata(

response.data,

response.headers,

config.transformresponse

);

return response;
Ko
/7 VSR B
function onAdapterRejection(reason) {
if (!iscancel(reason)) {
throwIfcCancellationRequested(config);

if (reason && reason.response) {
reason.response.data = transformbata(
reason.response.data,
reason.response.headers,
config.transformresponse

DE



}

return Promise.reject(reason);

);
Ie

BREE axios EUMUSLHIEGHEIERAY, SLIII4E cancelToken. js

function CancelToken(executor) {
if (typeof executor !== 'function') {
throw new TypeError('executor must be a function.');
}
// £ cancelToken FEX—1 pending RA&M promise , ¥ resolve [EIHIR[ELIMTAE
resolvePromise
var resolvePromise;
this.promise = new Promise(function promiseExecutor(resolve) {
resolvePromise = resolve;

s

var token = this;
// SLEIHAT A executorii#l, KIS cancel J7ilid SHfLihH 2.
// —BiIAM#MPIT resolvePromise RFIMI promise ] resolve, M ipromiselIRFEH
resolve.

// Waxhrdisg X cancelToken.promise.then i iEmi <47, Miixhr P Eh2sBON R
executor(function cancel(message) {

// FIWriERES CERUE, B RPUT

if (token.reason) {

return;

}

token.reason = new Cancel(message);

resolvePromise(token.reason);

s

cancelToken.source = function source() {
// source JiiFEmiieiR[El T —/~ CcancelToken s:fl, H5HE#EALH new CancelToken & —F:HyffE
var cancel;
var token = new CancelToken(function executor(c) {
cancel = c;
55
// RIEEIER cancelToken Szl DL A BT 7732
return {
token: token,
cancel: cancel
};
};

PR EEGHIERAVR(ERAE xhr.js FEBMNINESHI



if (config.cancelToken) {
config.cancelToken.promise.then(function onCanceled(cancel) {
if (!request) {
return;

3

// BUHER

request.abort();

reject(cancel);

H;

I5ebAIES £ cancelToken 1 executor EREY, BIY resolve REFHUEESHIT, &6 promise A9

NG
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axios

config

HESEHSENAE
#lftransformdata

axios.rejectad

S5 3

axios.create()

createlnstance

Y

—  iT/BEHT

l

Axios_prototype.request

}

interceptors

;

—| dispatchReguest

:

adapter

EEE/cancel

axios.fulfilled

e https://juejin.cn/post/6856706569263677447#heading-4

e https://juejin.cn/post/6844903907500490766

e https://github.com/axios/axios
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05.Vuelt HR{R2a{aIfR IS RIIE?

vueHIfFRESIEL

S —————————————

—. BEEMZ

S ARG S ST RS Re TR

FIRSEES (Sameoriginpolicy) , B4, BRNKSESRUEREAZSE
FRBRNR (BDiSER—ME) BELT=MERS

e {f9Y#EE (protocol)
o FH4BRE (host)
e IHM#ERE (port)

RZAEEFER, BN, w0, ENEP—IAERR, XEHRMET LS

—EEIREEEN SRR, RAMETEMBROLE, ISR ROESICHIERE
Bk, RIBNEERAIRE, (TERENAZIEHE, FpostmanigkiZReEEREILE. XLHIX
EMIE T BSHEl 2N S 2R AYBR S,

=. iR
BRISEEERES, FEAET =M

e |SONP
e CORS
e Proxy

fE vue IB S, FHATEZEERT cors B Proxy XM A= TEF
CORS

CORS (Cross-Origin Resource Sharing, EIE&ERRLE) 2— &%, ©H—RIEHAIHTTPLA
B, XEEHTTPLRE N S ES 2 EE LR JavaScript {CASREN S g iE KAV AL

CORs SEHMECRIFEAE, REBGMN—L wre L, LIRS EEREEBAAITRIAIERIR

REGHELIT cors , FsLI T


af://n4409
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af://n4435

Main request: defines origin.

cuT / (main page) - ,f
GET layout.css >
Web server
i domain-a.com
GET image.png . -

Same-origin reqdests

(always allowed)
1_ ;3
GET image.png . - —_—
GET webfont,eot Web server
\ e R » domain-b.com
Web document Cross-origin requésts
domain-a.com ) T —
(controlled by CORS)
LA koa HEZRZ(5]
ZINeREE:, BEREE Access-Control-Allow-0rigin IAzSk
app.use(async (ctx, next)=> {
ctx.set('Access-Control-Allow-0rigin', '*');
ctx.set('Access-Control-Allow-Headers', 'Content-Type, Content-Length,

Authorization, Accept, X-Requested-With , yourHeaderFeild');
ctx.set('Access-Control-Allow-Methods', 'PUT, POST, GET, DELETE, OPTIONS');
if (ctx.method == 'OPTIONS') {

ctx.body = 200;
} else {
await next();
}
b

ps: Access-Control-Allow-origin REN*HILBNAK, JLUREFEER, SEhrMA+, E&a0
B 745 Access-control-Allow-origin {EIZAFAIER host

Proxy

L (Proxy) AR, B—FMSARIMERSS, F—1 (—RAEFR) BIX MRS5S
—MELR (—RRAIRSSER) HTIFERANERE,. —ERX. RERSFSMNEIREEEMEAEIEE,
—ROANRIERS BT RIENS LIRSS, LIRS

hE—

INRZEB vue-c1i HIFRTEEZEIE, BAITLUBIE webpack AFAEE— N AHIRSS 2R E/IEREY
ISR

BEZIRS R RIERERTRSSE, BRERAEASANR, BREEARM AR web A ME
MRS e A E— RN EEE

£ vue.config.js 34, FELITE


af://n4444

amodule.exports = {
devsServer: {
host: '127.0.0.1",

port: 8084,
open: true,// vuelii H E3I 3T IF M 52
proxy: {

YVapi': { // '/api'RMREAFIN, HTHEVFnode, urlHiEZ/api e AR
target: "http://xxx.xxx.xx.xx:8080", //H#bsiuhl, —BEH)EE RS %
il
changeorigin: true, ///Z75iE
pathRewrite: { // pathRewrite HI/EHZE5FrRequest UrlH
K" /api ' "B
"AJapi': ""

B axios RIXFERYF, EEIBKAIREEEZ

axios.defaults.baseURL = '/api'

BR—
Iteoh, FEEITRES HSIIAESRKE R
LA express #2279

var express = require('express');

const proxy = require('http-proxy-middleware')

const app = express()

app.use(express.static(__dirname + '/"))

app.use('/api', proxy({ target: 'http://localhost:4000', changeorigin: false
D

module.exports = app

BFE=
1BIYECE nginx LR

server {
Tisten 80;
# server_name www.josephxia.com;
location / {
root /var/www/html;
index index.html index.htm;
try_files $uri $uri/ /index.html;
}
Tocation /api {
proxy_pass http://127.0.0.1:3000;
proxy_redirect off;
proxy_set_header Host $host;



proxy_set_header X-Real-IP $remote_addr;
proxy_set_header X-Forwarded-For $proxy_add_x_forwarded_for;

}

06.iHiHYdWebSocketiJIBf7? RFEIHE?

1 \

{ =iz |

y |

I l

| |

websocket 1 5 !
i i

\J |

l[m%ﬁ%]:

I |

—. Bt

WebSocket, —MREEHEIMNY, T ost RERINFBE. SR Tep & BTN TIERE, &8
BIFDERS SRR A EHHARISCAT @R

EFmRSSRATETH—XEF, MEZEMAILCIEFAMIGER, FH TR ER

websocket
client server

T conmection-open—

— —
m_\_—'_-
— —
— —_—

o

=

e RE— time

—

—

et
datgr———
M= _——

——
— =
=

— -
_—dalg———=—= '
o e

connechion close
’ ¥

MEERI, websocket [RSZRSFFImBISIEFIER, EENINE, MEREEINEXITTRETR
AR

TIfE websocket HILZ A, FFASLRS web N BRI 0518

MRS ERAE HTTP 15K, RIEIREEIE, BEERIEIRSHARMIREIN, NREIEATR
KRIVRS, AT LU SEEL SRS IE(ERIRER
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HIIRRRERBEE, REAXTHEIERTEE 7 RERHEN cPu IR

= B8R

2WT
BERIFEURERN I LERMER, BEEH EESTRIMBLEELANES
Blants A—B BIREIRS B—A , EBFRIELHT

=ikl

EKAT THEIMG, 1B, 1IBXS HTTP 24 3kaA, Bt http/2, websocket EMIETF"SCATIE
S, MHTTP/2 BEMETFIRSEHXE, FALRENMEEEERANXE!

A& HTTP/2 BREESR, BHMAFESIRER. MARFHE
EEMEENT, WAFERSIHFMEE

%=
5\ ws fllwss 3 BURRIIAIE A websocket i, EBGAMOERS0RA43, JLFS hetp —58

ws://www.chrono.com
ws://www.chrono.com:8080/srv
wss://www.chrono.com:445/im?user_id=xxx

EF
websocket tBEE—MEFIIE, REABEEWAEIR
EFimAIEEEEA T

GET /chat HTTP/1.1

Host: server.example.com

Upgrade: websocket

Connection: Upgrade

Sec-WebSocket-Key: dGh1IHNhbXBszSBub253jzQ==
origin: http://example.com
Sec-webSocket-Protocol: chat, superchat
Sec-WebSocket-version: 13

e Connection: MJRiREUpgrade, FREF iRz EIEEFR

e Upgrade: MRig&EBWebsocket, TR LEFRZEIWebsocketify

e Sec-WebSocket-Key: ZFURAIZEAI— base64 fRIBIZEL, AT EBEAIPAILEMRSE. BEXRIRSIH
WIUR Bl — NI RIINZERY Sec-WebSocket-Accepthi®:, BUIEFmSHtHER, FRAiERE

e Sec-WebSocket-Version : ZFRRsziFIWebsockethr A


af://n4473
af://n4475
af://n4479
af://n4485
af://n4489

ARSS ImiR [EIRUETES T :

HTTP/1.1 101 Switching Protocols

Upgrade: websocket

Connection: Upgrade

Sec-WebSocket-Accept: s3pPLMBiTxaQ9kYGzzhzZzRbK+x00=Sec-WebSocket-Protocol: chat

e HTTP/1.1 101 Switching Protocols: FRERFIRIES WebSocket MY I FimiEsE
e Sec-WebSocket-Accep: HFEFimBEXRIEN, BEFEEANTIHILRER. BRMGERIEERL
EB"Sec-WebSocket-Key"HY{E, 11 E—1MEMAKI UUID, BItERHE

s

o RUDRGIEHIFHE: SURESEBMMUE/N, AEThttpERIEREEEHTTEAISLED

o FEAUSERIME: EXITHTTPIERFESFHFEF AR KIRS mA sEmma, ERPFZED

o RIFEIEENRTE: SIEBEER, JEBRKSER, FARTHTTPERIEREEEFTBMHINIE

o B THBISR: BN T TSN, EFNE T HEIRE

o MV BFEILY EwebsocketiY. SLHUERS BHIE X HIFMY

o BEIFHIEAERIR: WebsocketfEIESRI RFF T, AILAGRZRIRESHI LT, EE@EEURY
iERS, FJLIBE RS EESR

—. MRS
BT websocket FUEESCBENS R, HEENNBGEXTS:

o HE
AR
hERE
ETFERINA
RBLIRER

REE SR SLRTE

S5 30

e https://zh.wikipedia.org/wiki/WebSocket
e https://www.oschina.net/translate/9-killer-uses-for-websockets

e https://vue3js.cn/interview

7.nodejs
01.{REELIBHRES6H Promisefl§]? (EMIH=?


af://n4510
af://n4525
af://n4541
https://zh.wikipedia.org/wiki/WebSocket
https://www.oschina.net/translate/9-killer-uses-for-websockets
https://vue3js.cn/interview
af://n4549
af://n4550
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NE |

i |

' I

. i |
ES62ZPromise HoomE )
: |

i |

\H Erre ||

\ ,'

Promise , FNFKIE, BRRLFEN—FFRSR, ERNBRSR (HERL) ENSEMNEME
X

FEUERITINRGIES ERSERE, BHIMEESE TEAR RS A

dosomething(function(result) {
dosomethingElse(result, function(newResult) {
doThirdThing(newresult, function(finalResult) {
console.log(' G2 ALER: ' + finalResult);
}, failurecallback);
}, failurecallback);
}, failurecallback);

FHEEERED, BARMRES, biAFe 7L a9 EIEEAL
PIIEIEIT Promi se F9ME _EERIAD

dosomething() .then(function(result) {
return doSomethingElse(result);

b
.then(function(newresult) {
return doThirdThing(newResult);

b
.then(function(finalResult) {
console.log('fBHlm&4HE: ' + finalResult);

b
.catch(failurecallback);
BREVRSZE] promise RRFARERIA:

o TETVRFIRIE T D NERE
o (URBAIEMERREIRR


af://n4553

TEHFAIEXFKIAIR promise :
&
promise XIERNE =FIAE

* pending (i#HfT9H)
e fulfilled (2IN)
e rejected (B%M)

7]

o WHRAPKEAZIINATN, RERLBENER, JLUREHFIEH—FRE
o —BERESHZE (M pending ZTf fulfilled FIM pending T/ rejected ) , BIASHEZ, [
FHEERRT LB EIXNMER

i

INEFYEETE, BAIBEBIRIR T #E promi se BN

async actions

settled ,//,/”
poang 0y | SorEutnnt) Sy

Promise —_— then()
reject rewr® catenl
_ then{onRejection)

.catch{onRejection)

\

error handling

—. Bi%
Promise NISRE— MIEREL, FIRLERL Ppromise SLF

const promise = new Promise(function(resolve, reject) {});

Promise MIEREIRZ— MREIFASEH, ZREHHIHNSEHSBIRZ resolve Fl reject

e resolve HEHWERZE, 15 promise SWEAPRS N K52 2" FLIH”
e reject REMIWEFRR, 15 promise WWRHPRSMIN L5 2 F 4"

LRI
Promise MR HHSRATSEFIFIELL T A5

e then()
e then()
e catch()


af://n4568
af://n4577
af://n4584
af://n4588
af://n4598

e finally()

then()

then BLAPMRTAENTHITNEEARE, E—1SE2 resolved IWESHEIEARE, B1MSEH2
rejected JRSHIEIEREL

then FiRIREIFIZE—1FEY Promise 3L, tBHLE promise BERX BEHIRER

getJISON("/posts.json").then(function(json) {
return json.post;

}) .then(function(post) {
// ...

3

catch

catchQ) &2 .then(null, rejection) 8% .then(undefined, rejection) K5I, FATIEEA
EEIRATRYENEREL

getISON('/posts.json').then(function(posts) {
/] ...

}) .catch(function(error) {
// KEL getISON I FT—A [ ek Hus 47 i A A
console.log(' KAEMHR! ', error);

s

promise MRABERER B8R, c—HEEEE, BRHIHRNLE

getISON('/post/1.json").then(function(post) {
return getJSON(post.commentURL) ;

1) .then(function(comments) {
// some code

}) .catch(function(error) {
// AERIH =APromi sef A H 4 iR

1)

—fEKkiR, 5 catch 5iEE thenQ) ETNSE
Promise XASHIHAMUSIEASERRINERLS, BIASBH AR
const someAsyncThing = function() {
return new Promise(function(resolve, reject) {
// FH— TR, B yx&a Rl
resolve(x + 2);
b;
IFg
NEESEITRIX—1T, S¥TENHEIRIEDS ReferenceError: x is not defined , (BEEASBHHIE

catchQ AiEz®, REEBEMHIER, BIIEME catch J5iEHERE|


af://n4610
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finally()
finally O FiERTFIEEARE Promise SRERERTU, EBSHITAIRIE

promise
.then(result => {---})
.catch(error => {---})

finally(Q = {---1);

SRS E
Promise {IIERETFELL T AIE:

e all()

e race()

e allSettled()
e resolve()
* reject()

o try()

all()
Promise.all() FiEATFIEEZA Promise SL|, BEE—1EFAY Promise SCF)

const p = Promise.all([pl, p2, p31);

XA (EANR) (FASE, HEBEMRERN Y Promise L]
L p BORSEH p1. p2. p3IRTE, /RGP

e RBpl. p2. p3ARSERTR fulfilled, pBPREASZEAL fulfilled, it pl. p2.
p3 FIREIEARM— A, £iBL4E p FIEINEREL

e REpl. p2. p3ZHE—MH rejected, pHAPASHEZL rejected , HATE—H reject
HISLHIRRENE, SEE4 p BEEREL

TR, RSB promise L, BOENT catch 5i%, IPAE—B# rejected , HASf
E Promise.al1() BY catch /5i%

const pl = new Promise((resolve, reject) => {
resolve('hello');

b

.then(result => result)

.catch(e => e);

const p2 = new Promise((resolve, reject) => {
throw new Error('fR457T');

B

.then(result => result)

.catch(e => e);

Promise.all([pl, p2]1)
.then(result => console.Tlog(result))
.catch(e => console.log(e));


af://n4626
af://n4630
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// ["hello", Error: #4471 ]
R p2 IREECH catch ik, S promise.al1Q BY catch Fik

const pl = new Promise((resolve, reject) => {
resolve('hello');

i)

.then(result => result);

const p2 = new Promise((resolve, reject) => {
throw new Error('fR4 71 ") ;
b

.then(result => result);

Promise.all([pl, p2])

.then(result => console.Tlog(result))
.catch(e => console.log(e));

// Error: iR4E

race()

Promise.race() J5iARHEREEZA Promise 3L, E3p— 89 Promise 3L
const p = Promise.race([pl, p2, p31);

REpl. p2. p3 ZHE— IAIEANERES, »ORSHRESSE
SRHEHHY Promise STAIRGRENENIERL p OEEEE

const p = Promise.race([
fetch('/resource-that-may-take-a-while'),
new Promise(function (resolve, reject) {
setTimeout(() => reject(new Error('request timeout')), 5000)
b
1D¢

p

.then(console.log)
.catch(console.error);

allSettled()
Promise.allsettled() /5= —H Promise SLAWERNSE, BEER— 1Y Promise L

REFIMEXLSHLEHREIER, AER fulfilled BZ rejected, BELHIARLEER


af://n4661
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const promises = [
fetch('/api-1"),
fetch('/api-2"),
fetch('/api-3'),
1;

await Promise.allSettled(promises);
removeLoadingIndicator();

resolve()

BIEXNREA Promise XI5

Promise.resolve('foo')
// ENT

new Promise(resolve => resolve('foo'))

SHA LD APIRER, 2RI

o S¥E—\ Promise Lfjl, promise.resolve AWMU AER. [REIAENIIREIX LB

o SHZ— thenable Y15, promise.resolve RRFIXPXIFREL/ Promise XI5, AFHIZEIH
17 thenable XIHAY then O 3%

o SHARER then HEANIR, SIRAHMARNISR, Promise.resolve() RIREI—MHH
Promise X458, K& resolved

o XBESHAY, BEREIRE— resolved KZSHI Promise XI5

reject()

Promise.reject(reason) AR EI— 1M FHEY Promise S5, 1ZSLHIRIIREA rejected

const p = Promise.reject(' 44T ");
// SEET
const p = new Promise((resolve, reject) => reject('H471 "))

p.then(null, function (s) {
console.log(s)

B

[/ i

promise.reject) FiERISE, SERBANMMTGEETTIZHNSE

Promise.reject('H4 T ")
.catch(e => {

console.log(e === "HIET ")
b
// true

=. ERn=


af://n4673
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BERBIINESR— promise , —BfI#EZEAk, Promise APREHAEZMN

const preloadImage = function (path) {
return new Promise(function (resolve, reject) {
const image = new Image();
image.onload = resolve;
image.onerror = reject;
image.src = path;
i3 H
i

BISHETRIE, BSNEREIEDBIE then , ILHEFHIA, B T MRELBERKEH L MEKER
AURTR, Bl BRSBTS FAR T ARIRRIRE

// &wlHER

getinfo().then(res=>{
let { bannerList } = res
/ /B REE
console.log(bannerList)
return res

}) .then(res=>{

let { storeList } = res
[/ EIER SR
console.log(storeList)
return res

P .then(res=>{
let { categoryList } = res
console.log(categoryList)
YIRE e B
return res

i)

BT al1 () MBS MEREHEE, ILSFEIERER, JIFRE— Toading BIFJ

function initLoad(){
// loading.show() //ln#loading
Promise.all([getBannerList(),getStoreList(),getCategoryList()]).then(res=>{
console.log(res)
Toading.hide() //’%<Mloading
}) .catch(err=>{
console.log(err)
Toading.hide()//>%MToading
b
}
//BAERIG AL
initLoad()

B race AJLUREE HiEKiEERT

/ /R IEA B R B
function requestimg(){
var p = new Promise(function(resolve, reject){
var img = new Image();
img.onload = function(){



resolve(img);

3
//img.src = "https://b-gold-cdn.xitu.io/v3/static/img/logo.a7995ad.svg";

=AY
img.src = "https://b-gold-cdn.xitu.io/v3/static/img/logo.a7995ad.svgl";
D
return p;
}

//3ERT R, TR SR
function timeout(){
var p = new Promise(function(resolve, reject){
setTimeout(function(){

reject (' B IERHEN ") ;

}, 5000);
b;
return p;
}
Promise

.race([requestImg(), timeout()])

.then(function(results){
console.log(results);

H

.catch(function(reason){
console.log(reason);

s
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e https://es6.ruanyifeng.com/#docs/promise

8.vue
01. 35 IR BRI N FIEAT IR RE
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
/

~

I \
H tresmeme |
| :
' |
| :
R4S E H REBEGRE ||

|
= i
| :
H MEAIIREHE ||
l

—. F2EWNREE

Bi1GMBEASETINRESPEIEEEER, FMIEIB Model 45EE view , HE{IA 1avascript XIBE
#Frvodel B, view ISEHMBEFWAMENREZRER T, ERASENVEM L, BFREHT
view, Model FUEIREEHWER T, XMERAENEDHESFNEF

FBl: SECURE

O Q x Q { http:/ fwwwibiorg/ ] m

MName:

Bob

Emuail:

bob@example com

HEFESRERN, view RS EH T, MR TILABEIER model BPIRZ, APRMEZRTFHA]
18 mode # view 7 N ASFEXREWNT
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/1 javascript:

var data = {
name: 'Bob’,
email: 'bob@example com'

k

<l-- htmi -->
<input name="name" type="text">
<input name="email" type="text">

=. NRBENRERETA
BAVERAE vue REUEWYSEIOELR, WasbEm = EEHH1I8

o HUEE (Model) : NERIEHERISSZEE

e WERE (View) : NMAMETRMER, SRUIEH

o SEBIBE (ViewModel) : 1EZEFTERIZL, BHREBEHIESIEKETE
M LEEHX N BIZRMEAEE, aLARA— N EWARIEHTIRE: MvwMiXEBREHIERRZOTHELER “48
ENESE . BR, BRIIRFEFECEMHA, Falid—$ 7 BRI EhRE

IHfZViewModel
CHEEIREME:
o HIETMUEEFME
o MNETAEEFHEURE
LR, BIXRERNTEESPSER
e IROFEE (Observer) : XATBEIENEMHTET
o fi#HTEE (Compiler) : XN TTET RS SHITIMIRFEIT IRIEIE SRS IREUE LR SEEE
MNAEHTEREL
=. ZEMWEERE
HADEZLL vue A, HKEE vue PRIV ESERIEEHAH
1. new vue() BHITHIAW, XT data FUTIMRILLLIE, X/ MIFEAL observe R
2. ERIERHITRIE, HEIESSEERIEYE, M data PIREVFHEIRAWME, XNNIREERETE
Compile
3. FEREN —NEFREFI watcher , ERXINEIRL(HT watcher 2VEFIEHTERNEL
4. BF data B9FEA key E—MIEIFRIBEHINZIR, FRLIEA key BBEE—MNEZK pep REESZ

N watcher

5. f§RdatapHiE—BRERN, SEFHKEIRINAY pep , BRIFTE watcher HATEHTEREL
RN T :


af://n4714
af://n4724
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PR A RS

| . g
IBEEEL
Observer IBENTTE

new MVVM() 0T EE

Watcher

BRAfTIE S \

TiRiE

\ Compile | — TR, ?}BEE%@HL

EHHME

IR
FoR—MEIEREL: FUTHIIA, XT data HUTIER(LALE

class vue {
constructor(options) {
this.$options = options;
this.$data = options.data;

// XFdataif e N Ak 2
observe(this.$data);

// fR#Edataz|vm. -
proxy(this);

// PATIRE
new Compile(options.el, this);

Xt data EITHATIRN AL EIARERNE

function observe(obj) {
if (typeof obj !== "object" || obj == null) {
return;
}
new Observer(obj);

}

class Observer {

constructor(value) {
this.value = value;
this.walk(value);

}

walk(obj) {
Object.keys(obj).foreach((key) => {

definerReactive(obj, key, obj[key]);
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H;

#HiF Compile

XN TTERT REVE S TIIRAEAT ARIEIE SR B R, LA SR E BN AT R EL

f 2 textContent

k-html

/ ks ————w $t-Hinnerhtml

- \ \\\\\%QEL_____* .

WiETH e R 1 ‘ Efinput
RE \ atffsk #E click

IEEdom ERFTE

/—'
\b

class Compile {
constructor(el, vm) {
this.$vm = vm;
this.$el = document.querySelector(el); // FiHidom
if (this.$el) {
this.compile(this.$el);
}
}
compile(el) {
const childNodes = el.childNodes;
Array.from(childNodes).foreach((node) => { // ki fiix
if (this.isElement(node)) { // MW E&E R4
console.log("%i¥Jt%" + node.nodeName) ;
} else if (this.isInterpolation(node)) {
console.log ("4 FMifEX A" + node.textContent); // HIBi@&E N LA {{}}
3
if (node.childNodes && node.childNodes.length > 0) { // AW 2&HH o=
this.compile(node); // X7 IusidtiTid )
b
s
3
isElement(node) {
return node.nodeType == 1;
3
isInterpolation(node) {
return node.nodeType == 3 && /\{\{(.*)\}\}/.test(node.textContent);
}

L3I0 ES
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ME AR data FE key , IXFRAKE. F— key TTREHIZIX, BREEEWRELKE—
watcher REEPEA(], HEERAKIUIESZ N watcher EE— pep KETE, FEEFATH Dep ¢
—1@x

Dep1
deps =
[watcher1 watcher3]

Watcher1
key = name1

<p>{{name1}}</p>

S
<p>{{name2}}</p> — Waicher2
<p>{{name1}}</p> b5/ = el
Dep2
Waicher3 deps = [watcher2]

key = name1

SCILE R

1. definereactive By A —" key Bl —* pep LA

2. PIAALEIRNEREE key , 80 namel , BIEE—{>watcherl

3. BFfi& namel B getter /5%, {#)5 watcherl iRI0Z! namel IFRAYDep

4. Hnamel EBHf, setter fRRY, (EFRBIIXIN Dep IBAIHEEE watcher B

// FEEEHE
class watcher {
constructor(vm, key, updater) {
this.vm = vm
this.key = key
this.updaterFn = updater

// BIEESEIR, 8 24RT5F)TE 2 FDep . targetifd gt
Dep.target = this
// E—Tkey, filkget

vm[key]
// B
Dep.target = null
}
// ARPATdomE Hreg %L, hdepid Hf
update() {
this.updaterFn.call(this.vm, this.vm[this.key])
}
3

7=8H pep



class Dep {
constructor() {
this.deps = [1; // fEiE
}
addpep (dep) {
this.deps.push(dep);
}
notify() {
this.deps.foreach((dep) => dep.update());
}

Bl#E watcher BJfA getter

class watcher {
constructor(vm, key, updateFn) {
Dep.target = this;
this.vm[this.key];
Dep.target = null;
}
}

fk#seEE, €lFE pep LA

function defineReactive(obj, key, val) {
this.observe(val);
const dep = new Dep();
Object.defineProperty(obj, key, {

getO {
Dep.target && dep.addDep(Dep.target);// Dep.targettiliwatchersif
return val;

e

set(newval) {
if (newval === val) return;
dep.notifyQ; // ikndepthATHEHiiE

e

1

}
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e https://www.liaoxuefeng.com/wiki/1022910821149312/1109527162256416
e https://juejin.cn/post/6844903942254510087#heading-9

02.{RYJSPARTIEIAYIERE, BRMNR=SDAIZRHA? WA
SEINSPA R e



af://n4781
https://www.liaoxuefeng.com/wiki/1022910821149312/1109527162256416
https://juejin.cn/post/6844903942254510087#heading-9
af://n4787

+42SPA

SPAIRMPA (ZT1H) #IX3H!

SPASTIHRVIERR

LI —SPA ]

—_ o e s e e —— ———— ——————— _—

T ——————————————————————

—. fT4A=ESPA

SPA (single-page application) , EHFEIKMESETANA sPA B— MBI FRFEFSHMILAIRE, B
BESESSRIRERSAFRE, XMhiLes 7 UEZ e TAAASERIRMNAY, rE
VBRI (HTML. Javascript #lcss) EEBIRNRNEANIMNEMICER, HEBRERTE (BEEL
AL FFE) shSEEESNERFRINE NEREE N EREAE=NINE, BASEEHE
BEIEBREREMIFRAMRE— T, B LRGN, PRENEFK, BEENER, Bk

I, THREENFENNES, M FREEIMMFEEIITE

Header Z EEEE

Page-0One Page-Two Page-Three

Footer

B JAENRY)SHEZRAN react, vue , angular, ember &BEF sPA

—. SPAFIMPARIX B!

FEARCENBEREBF 7T, TERHHZIUAMPA (MultiPage-page application) , &%
IKRMESANAEVPA R, BPREHRE—NENE, BEMIZAISH(EHRBZ— P RERIRHE,
EHFEEHMF html | css. Js X, AHEEGNRERXREFINENTE


af://n4789
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Header Header Header

Page-One Page-Two Page-Three
Footer Footer Footer
BRMASZSRNENXS
EATRERA (SPA) ZWERMA (MPA)

Hp, —ANEREMZANTNE R ZANERH

R [SEBRIFET BRI

urlt&=t AR [hsEiE=

SEOEZERS L MESCHL, mIfERASSRAHBE B2

RIS 5% #idurl, cookie, localStorageZs{&is#

TR EER, APARRTF UEINERR, REE, BAPAKRE

YRR EBNES EXEZ
BT R R ER =
fom:

o BEERENAVEIRE. MutayaIBEEeaaaiE
o AFPRIEEF. R, ABHINEARTEEHINHENTE
 RIFHIRIERDE, D ITEPEHR

e
o IFITFHEERS | ZEA0HMEY
 BEREIEEEXIRE
=. ZEIM—PSPA
[Ri2

1. WWritbtiA=rh hash ZCIRENSFTEZEN
2. F pushsate ICRNWRRHIAGE, WHMFREAIZZMN


af://n4796
af://n4830
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g5 Mhashzk#H pushstate T {t) CAZ#rhashadzs|. &z i

FHAEENPETR, BECH
I E, hiTER

oRIBRE, SEREEdSRE
W [OR / B 5] 2 hash 38

8 ]|
hash &z

B T url FRY hash SRH{TIREBE

// FEX Router
class Router {
constructor () {
this.routes = {}; // fitkipathfcallback

this.currenturl = C

// WSHT & B change i FHAE X N 11 % E 6] 1A
window.addEventListener('load', this.refresh, false);
window.addEventListener('hashchange', this.refresh, false);

route(path, callback){
this.routes[path] = callback;

push(path) {
this.routes[path] && this.routes[path]()

// 1/ router

window.miniRouter = new Router();
miniRouter.route('/', (O => console.log('pagel'))
miniRouter.route('/page2', () => console.log('page2'))

miniRouter.push('/"') // pagel
miniRouter.push('/page2') // page2

historyt&z{

history I/ MER HTMLS history api, api B TFEER router BXEMLETHE NN

1BXHYapi

® history.pushstate NSSESHSELEFRHFINCR
e history.replaceState {EXINIEEEHFLERFLRILT
e history.popState X history &A&EZT{YATHLE

// EX Router


af://n4855
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class Router {
constructor () {
this.routes = {};
this.listerpPopState()
3

init(path) {
history.replacestate({path: path}, null, path);
this.routes[path] && this.routes[path]();

}

route(path, callback){
this.routes[path] = callback;
}

push(path) {
history.pushstate({path: path}, null, path);
this.routes[path] && this.routes[path]();

}

TisterpopState () {
window.addEventListener('popstate' , e => {
const path = e.state && e.state.path;
this.routers[path] && this.routers[path]()
D)

}
// 18 Router

window.miniRouter = new Router();
miniRouter.route('/"', (O=> console.log('pagel'))
miniRouter.route('/page2', (O=> console.log('page2'))

// B
miniRouter.push('/page2') // page2
M. @YME: dfT43SPARISEO
TELAHET vue 9 sPA AASCIR seo BI=FA T
1. SSRBRSSIimE
BALt BT RS SBERNtmI, BRELANSSE, o nuxt.js
2. S

BRIERBFSHCEEERM: (1) —MEESEFSSRENBFA R IEESRE, XERIRE
SERRMFE T IRS2RAVEER T (2) BIM—FRREIWEBIRSS=RHY URL Rewrite RIST, BRRIER
BiFwebBR55 27 N EERIZ—ERMNISIMBRIURLISR B N BRRIS S tE, —EiERAEEINER
IEKAEHSHEUL (L SO SERRAIBIAS TREIE, MFFSIESSRENFERN. X7 EERAE] T E
URLEFSALAIZIER

3. fiEA phantomjs ¥4I

FRIESET Nginx BLE, FIRTHEISEE E.:JJHLE ZZD%EJLHE%‘E%I ZHERIBEKRSE R EI— node
server , FHiBIY phantomls RFETSEAI HTML , IR[EIZAIEE., TEHEXRERIZE
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RTH

Fia

e

Nginx

g duser-agent¥|#iiERERE T 2NE

Y/N

FH node.js @A PhantomJS

PhantomJSiE R E{E BEMER

'

SE ik

>

&R

e https://segmentfault.com/a/1190000019623624

e https://juejin.cn/post/6844903512107663368

e https://www.cnblogs.com/constantince/p/5586851.html
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HEMNA
= Al B

- JAVASCRIPT

03.v-showFIv-IfSHH AKEI? EAHRSBIEHA?

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I

™

v-show5v-if SpIHES ]

-

'

v-show5v-if BYX 5 ‘

v-show#v-if

I C—— —

v-showSv-if [EEESHT ]

v-show5v-if BY(ERIHS ]

e e e e e e e e e e et e e e e e e e e SR

—. v-show5v-iffiitFEs

HAERIETE vue 1 v-show 5 v-if FUEAERZERN(RSv-else), HEEEFITRERAREE

AN

A LB EERRY

<Model v-show="1isShow" />
<Model v-if="1isShow" />

o HFAXA true AR, ESSIEREAMIE
o UL ELS false Bt, FASLIEREMNE

—. v-showS5v-ifi§X53l
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I FERAE
o RFIIEARE
o WFEMHEARE
BHIFEL:  v-show BEREINIEZITRIRIN css—-display:none , dom JTERIKIEEE. v-if BRER5EE
16 dom JTEE/NFINEMIPR

IRITRE: v-ifUIIRE— N EImF/EERNEE, IR S EESRFIERENZPRISH ISR IF
B, v-show RE2ERAEF csstli

TIFSM: v-if REIENZHER, BRWREDIBIEPRMHRANEA SIS FE S
HERMERE, REERFMIRE, AAMURE, BERIAESER

e v-show H false TN true PRHMERASRA B4 EH
o v-if [ falseZTA true HUFHE, ft&ZH4AY beforeCreate, create. beforeMount .
mounted 47, H true 24 false HIRT{EfAAZH{4AY beforepestory . destoryed J5i%

MR v-if BESIYERE, v-show BESHIVIIREIERE;
=. v-show5v-if[RIB9F

BRETEX BRI, KEURENT

BIEIR template ¥59 ast £51A0Y 1S XI5
H ast BRI 15 IIEHEE render F staticRenderFns BREY
render [ staticRenderFns FREFE VARG VNODE T, ZT B S05E pom T RaffE

=B
e vm.patch REUEITEHL pom BEFIFS vNoDE T5 A BII#R 5L oM Tama
v-show[RIE

FAIE— TE vue R EUYITTINHY
RBBREFIEMR, B transition HiiT transition , [REMBEFIRE display Bl

// https://github.com/vuejs/vue-
next/blob/3cd30c5245da0733f9eb6129d220f39c46518162/packages/runtime-
dom/src/directives/vShow. ts
export const vShow: ObjectDirective<vShowElement> = {
beforemount(el, { value }, { transition }) {
el._vod = el.style.display === 'none' ? '' : el.style.display
if (transition && value) {
transition.beforeEnter(el)
} else {
setDisplay(el, value)
}
I
mounted(el, { value }, { transition }) {
if (transition && value) {
transition.enter(el)
}
b
updated(el, { value, oldvalue }, { transition }) {
// ...

B
beforeunmount(el, { value }) {


af://n4923
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setDisplay(el, value)
}

v-if[RIE

v-if ESCHL LY v-show BEEZZ, HIEE else else-if EHRMEFENIE, XEFR(IBRFIIR
BeRgE v-if B9—/NERS

IR[EI— node i/, render RENBITFRAXANEIRREEE LR, DOM

// https://github.com/vuejs/vue-next/blob/cdc9f336fd/packages/compiler-
core/src/transforms/vIif.ts
export const transformIf = createStructuralbirectiveTransform(
/A(iflelselelse-if)$/,
(node, dir, context) => {
return processIf(node, dir, context, (ifNode, branch, isRoot) => {
// ...
return O = {
if (isRoot) {
ifNode.codegenNode = createCodegenNodeForBranch(
branch,
key,
context
) as IfconditionalExpression
} else {
// attach this branch's codegen node to the v-if root.
const parentCondition = getParentCondition(ifNode.codegenNode!)
parentCondition.alternate = createCodegenNodeForBranch(
branch,
key + ifNode.branches.length - 1,
context

i)

M. v-showSv-ifi3fEAHS

v-if 5 v-show #BEEIZH dom STRERENE R

v-if 18EE v-show FFEEAR (BEEHRIE dom TIBINSHIER)
SNERBEFEIREIbTIR, NIREF v-show BT

WNREE TR SRR BEE, MERA v-if I8F

S35 30

e https://www.jianshu.com/p/7af8554d8f08
e https://juejin.cn/post/6897948855904501768
e https://vue3js/docs/zh
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04.i5HIA R vueE s EIHARYIBAR? fEcreatedfl]
mounted XM AHIREREUER T A X BIIE?

& an B A

RIME: BUEIE K Ecreatedfll
moutedfX 3

e e e e e e e e e e e e e Ve e Ve e e e e S o

—. BRI A

AapEH (Life cycle) BIBLSNFEZ, FRIREBIR. &55. MR, A, HEFESTEE
FHIL, HEXRRNALUBAIIER A NEEEIIE" (cradle-to-Grave) HIEEMIFELE vue HsLfI
MEIEZEERANIEMEEMBEEE, AMESMNEE. B EdRE. mFEER. EHDom—ER. EfHf—E
PR HEEF—EZFEERNTLIBAS ML BE—&KmKksgk, 810 TA (£ Hﬁﬁ) IHERE
HRAI, HESREDTASLNRHR, TAMFWBIIEPS: £ vue £HMAPBEFEBMEIE this

ETEILAI, BERTLAGEERE, X3 property FITiEHHTIEEIXSREMAREEAHTSLELL
REN—NMEGERAE (780 created: () => this.fetchTodos())

=. HasFHARmLE

VueEmsEHARHLRTILAD 98N R BIEERIIG, BARI/E EHRIG HRAIHERE, UR—ERA5R
FNESER L
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HanfEHA ik

beforeCreate BB IR Z ]

created EHLHIBETEoE
beforeMount EHERZRD

mounted EHEREISLE EXZ I
beforeUpdate AHHERETN, EFZE
updated PHEUEESZE
beforeDestroy B SCRIHER Z A

destroyed BHIHIERZF

activated keep-alive EFHIAEMFRIERT
deactivated keep-alive E77RYE{HEFITER
errorCaptured A — 1 RE FAMEHAYEIRAT A

=. SRR

vue “EfpEHAIEE
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new Vue()

Init
Events & Lifecycle

beforeCreate

injections & reactivity

varvm = new Vue(ll) FRFHEEIER— T Vue 906 &

FTFHANEE T Voe SRELARIS, IR0 EREMIANEDENSNHNE, Tk
[l B8

iM: {EbeforeCreate T REAINBHMINGTI, date, methods

RS

fECreated &, datalimethodsiBRS WU, ZEAMAGEAEE+++++

“template” option?

TEMTFTAE

XEF TV HARIREE, hiTVeed

NO AR IR 1 A AT
IDOM, BB SITEATT S, ShAT T, S
: PEEPL
when
vm.$mount(el)
is called

Compile template
into
render function *

Compile el's
outerHTML
as template *

LSS, SECERR PRI, ESRENNmme

&, IbwmmERIeE

place
“el” with it

AT Rsel IR, BRI

iR,

i . T

/ Bidata oA HET

ETXATPRIDOMItITIRE, BPE
mountedh, ffTsEmounted , BFRIETVue
THLR G HGEE, SRR, A

vm.$Sdestroy()
is called

R B TAT I N AR 8-
beforeUpdate beforeUpdate H] updated
Whendsta. O, SMREdate BIBNAS, RN
.- changes -
. W 02T S

|~ B in: Siliidata PRI
1, EEeh, mIRER—GRF0oM
.,

#A/5 % Virtual DOM re- render and patch J
BERFFII00M- dataiModel) HSfER
BifiiviewHEVR)

supdated S BAETR, TTEHdata BEGRIYE
, WEEKE

beforeDestroy [4---
\N EjihiTheforeDestroy FIUFAME, VueSLHMEEMIETTHIILMA HWME;

Teardown
tchers, child
components and
event listeners

Destroyed

ST Eidestroyed BIEIN, MITLABEREWHN, 1L
BFEIEIE, iE, B¢, HEEETI

8, % LAfFdatallimethods, FARIIES,. WSS, BETFRIARE, Ex
FRHTERELE

* template compilation is performed ahead-of-time if using
a build step, eg. single-file components

8Biath

beforeCreate -> created
o WA vue SEFI, HITEEENLL

created

=

SEPETEIIN, BIESTTIERESE, watch,

event EHEIANESE


af://n5003

o TJiEF methods FIY75E, ihRFIERdataiEAt A NI TES dom , BIIEID computed F[1
watch STREURITE
o AT vm. $e1 FHSEHOIE

created -> beforeMount

o HWTREFE o1 BB, HEAFENELFE, BEWAR vm. $Smount(el) A SUrEImIF
o {4k render > template > outerHTML
e vm.el REXEIRYZ S pom AY

beforeMount

o TEIFERATIRENE vm. e
o LtHFNER vm.e1 BEFEHDOMIIAN, (BHFRIEETE e1 kI

beforeMount -> mounted

o ItFYER vm. el SERkEERL, vm.S$el AEAKAY DoM BHRT el IEINATXI AT DoM

mounted
o vm.el B5HL DoM FUHEEESIES, LZFTED vm. Se1 , RIMZBIRER AR NS ORI
DOM
beforeUpdate

o FFTHIEIRMNEM EREENR LAY (el template. renderZ—)
o IthAT view BIAKREH
e 71t beforeupdate FEIRIENEIRE, FoBXMAEHNAIE

updated

o SRk view ERVEFT
o F71E updated PEIRIENEIR, SHXMAEFHSE (beforeupdate. updated)

beforeDestroy
o SCHISHERRIERM, IWHSCAIBMSITIERIIE

destroyed
o TEHB L. UFECSHUINER, BICHEEMESREMIRITS
o FABEBMRDOM, (YA

[ERn=ES



HanfEHA ik

beforeCreate PATRIRMESLOIEREE, BERT R RFHIIT—ERES
created B, SMEUERILIGER, BRTHRSEIERE
beforeMount RPTIES. B, domRelg

mounted IsaEER, domEeRlE, FIRTIRENLREE M domITER

beforeUpdate EiRl, A AT R ERRISIRE
updated Eia, FiBRESEEsH
beforeDestroy HEET, ATRT LR Es el T BB
destroyed BHeEHER, FRAEL

g, @9ME: EiEiaREcreatedfimoutedfIX 3l

created EFEHAHALHI—B SIS AIRHMEZZITER, IXAHMERE dom T3 RFHARLERL mounted 2FER
A dom T B RsEEE 2 BRIz TR A B3#H L created 2EY mounted EEREHNHEER S EBEE
2R SLAIISRABE RS ETSIX NI AR EAM AR, HTE mounted IERE NI sESEAEING

(TIME dom GEHEABEER) [, BUNREREINERITAIAS BRI EREN . BTE create 4ap[EHR
S

2538

e https://juejin.cn/post/6844903811094413320
e https://baike.baidu.com/
e http://cn.vuejs.org/

05.v-iffllv-forfIf e R2Et A?

g ———————————— ———————

[ v-if Sv-fordI1'EF ]

hY

v-if5v-forf{it % v-if Sv-forfltfiseds

1

d

rd

\
J

v-if Sv-forfE RS FEEIR

e ———— e ——

f |
:
.

~ N—

—. {EM
v-if IESRETRAMER AT, XRABTRSEESHREIURE true ERFHRHEIES

v-for IBSETF—PMARER—NFIFEK. v-for IESHTEER item in items FRXAUFIKEL,
Heh items S2IREEEEUASREXNS, M 1tem NEHRIERHEETENIZ

£ v-for RIAHE, FIIRE key H, FEMRIEE key BRM—T R, XET diff EiXHITHIL


af://n5093
af://n5095
https://juejin.cn/post/6844903811094413320
https://baike.baidu.com/
http://cn.vuejs.org/
af://n5103
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MEERZEL

<Modal v-if="isshow" />

<1i v-for="1item in items" :key="ditem.id">
{{ item.label }}
</1i>

=, R5%H
v-if 5 v-for #2E vue IRIREZFHHIES
7E vue I IRIFAIRNR, SEIESEFEMWMATHITH render R

il

ME— pin&, FEBSEMAv-if5 v-for

<div id="app">
<p v-if="1isShow" v-for="item in items">
{{ item.title }}
</p>
</div>

BlJ3E vue 3L, TFHN isShow 5 items £4E

const app = new Vue({
el: "#app",
data() {
return {
items: [
{ title: "foo" 1},
{ title: "baz" }]

}

b

computed: {
isShow() {

return this.items && this.items.length > 0

3

}

b
TEHRIESRIABEBSERLTE render BRE(, 1@IT app. Soptions. render FEESEEIEREL

f anonymous() {
with (this) { return
_cC'div', { attrs: { "id": "app" } 1},
_1((items), function (item)
{ return (isShow) ? _c('p', [_v("\n" + _sCitem.title) + "\n")]) : _eO 1),
0 }

—

_1 72 vue RIFIRIEREEL, REREPEPSHT—IR i f FIUT

VIESBRIEL: v-for (BERRL v-if B


af://n5112
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B v-for 5 v-if BT AEIRS

<div id="app">
<template v-if="1isShow">
<p v-for="1item in items">{{item.title}}</p>
</template>
</div>

BHIET render BB

f anonymous() {
with(this) {return
_cC'div',{attrs:{"id":"app"}},
[(isshow)?[_v("'\n"),
_T(CCitems), function(item){return _c('p',[_v(_,sCitem.title))])P)]:_e(],2)}

XAHERATTLAER, v-for 5 v-if {ERERRIRERR, RIciiTHMT, BRTHIRIESR
BAIBEEERT vue iRIE

JERBAIE: \vue-dev\src\compiler\codegen\index.js

export function genElement (el: ASTElement, state: CodegenState): string {

if (el.parent) {
el.pre = el.pre || el.parent.pre

}

if (el.staticRoot &% !'el.staticProcessed) {
return genStatic(el, state)

} else if (el.once && 'el.onceProcessed) {
return genonce(el, state)

} else if (el.for && !el.forProcessed) {
return genFor(el, state)

} else if (el.if && !el.ifProcessed) {
return genIf(el, state)

} else if (el.tag === 'template' && !el.slotTarget & & !state.pre) {
return gencChildren(el, state) || 'void O'

} else if (el.tag === 'slot') {
return genSlot(el, state)

} else {

// component or element

TEBHT i £ FIBTROBHR, v-for ZEE v-i f Soidtf T3
42

REEIL: v-for (UEREv-if &
_— sz
=. F5E

1. KIEAREE v-if 1 v-for RAER—ITHRL, TRUEESHETRE (BRERESTER
BHITEAFIRT)

2. NSREERHIIXFER, NEIMNEERE template (TUEBHALER dom o) |, EX—EBHTv-
i, ARTERBRHITV-forfE R


af://n5134

<template v-if="1isShow">
<p v-for="1item in items">
</template>

3. MNREMHIEEANEL, TEIHEBM computed FEANT ISR AR E R AN

computed: {
items: function() {
return this.list.filter(function (item) {
return item.isShow
b
}
3

06.SPAR RNNELIESIBAIE A ABR?

( )
W Hs2EaRmnsg ||
| i
: |
SPAE RENEk HoEEERE | |
i i
: |
H mrs= |
\ )

—. ffa=aRm:%

BEFFAA) (First Contentful Paint) , fERYENIERMIBAAEFEAMILELE, FIERATEITTHKRY
AJiE), LERIBEANNEA—EESERERTHh, EFERTIINETENAS

EFINEAI L EEF e P R BB T
XFTEERNE

FJFE performance. timing 2HAIEHE


af://n5145
af://n5148
af://n5151

navigationStart
redirectStart
redirectEnd
fetchStart
domainLookupStart
domainLookupEnd
connectStart
[secureConnectionStart] loadEventEnd
‘”":‘:‘q:f;‘:ﬂm loadEventstart
responseStart
I|' responseEnd

o App
for redirect f DNS TP Request HResponse Processing load
unload
unload DOMContentLoaded L
/ domComplete

domContentloadedEventE nd

domContentloadedEventStart
dominteractive

domloading

unloadEvent e —
unlcadEventStart

181d poMContentLoad 8} performance Fit&H & FEAYE

document.addEventListener('DOMContentLoaded', (event) => {
console.log('first contentful painting');

5)e
performance.getEntriesByName("first-contentful-paint")[0].startTime

// performance.getEntriesByName("first-contentful-paint")[0]
// 4R[—4 PerformancePaintTimingfszyyl, 45ikytn .

{

name: "first-contentful-paint",
entryType: "paint",

startTime: 507.80000002123415,
duration: O,

};
—. hngkier/sE

EREERTRE, SEINHIEEENERRTENT:

o [IESFERTELR

o RFXHHAFRREBETK

s RRRAESREFRENNT
o NNERBIARIRIR, BRABTEET

=, BREE
B0 TURSPARIRIEALTS,

o A/INNAEA
o HSHRAMET
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UITEZRIZERINE
E R ERN S
HHESITE
FEGZipESE
{EFASSR

RO

FERNFRIERAEMINE, CARRENNABEDEIRARAMIDR, FRERIEKAIRHRSEIRT
BHH, FEEANOXHER/N, IIHGEREAKIEN

{Ill in one requeat

£ vue-router ECERSFHAIRTIR, RAZNSINFERHIF

routes: [
path: 'Blogs',
name: 'ShowBlogs',
component: () => import('./components/ShowBTlogs.vue')

VAREIRRZZUINERER R, XA LB BRI A5 TE, REERITaErIiRmed, FSnE
BREH4EA

SRS MET
SRIRE R :

o RFAHTTP4ETE, I%E Cache-Control, Last-Modified, EtagZflmpsk
o XFiservice worker B&iERF

AR S IEFIFA localstorage

UEZRIZE N
EREMFER v 1228, fli0 element-ur . 5 antd , FANEEMEIRIRFIEEA vI FE

import ElementUI from 'element-ui'
Vue.use(ElementuI)

Bfr ERARINAMRBIRE, DI, T8, BASES URIERES A


af://n5186
af://n5193
af://n5202

import { Button, Input, Pagination, Table, TableColumn, MessageBox } from
'element-ui';

Vue.use(Button)

Vue.use(Input)

Vue.use(Pagination)

HIFESITE
BiZA.js XHB—ERNE, MEESNSHEERT A.js XM, XFiEl TEE N
RIRTER: £ webpack A9 config 324, & commonsChunkPlugin BIEEE

minChunks: 3

mincChunks A3FRTFRIBEAIRNLALABMBL®, BEA ARG, BT ESMEEM

B R &RREDE
EREREAMERDIIES, EEHENTELEIRANER
HFATANER R, BT TIE S RS

XITRE AR icon , JLMERELXFAHENR, SBEEE, BRESNEIrSHEIE—KE L, B
LUREZ http i5KESD.

HRGZipESds
weB2E, FAIEA gzip M—TESE L2 compression-webpack-plugin

cnmp i compression-webpack-plugin -D
£ vue.congig.js F5|NFHEK webpack BLE

const CompressionPlugin = require('compression-webpack-plugin")

configurewebpack: (config) => {
if (process.env.NODE_ENV === 'production') {
[/ REFERRESE. ..
config.mode = 'production'
return {
plugins: [new CompressionPTugin({
test: /\.js$[\.htm1$|\.css/, //DLACS 14
threshold: 10240, //*Hd10K¥idsit1T E4d
deleteoriginalAssets: false //i&@&MlER i Cff:
b1

EIRSEEHA I BEMIBNAIE S R AEBERATNNESSTIF gzip . MARIELETE g9zip FBUAISE FAY
ARS5ES 2 express HEZEEER REZL%E—T compression FigefEA


af://n5208
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const compression = require('compression')
app.use(compression()) // fEHAhH (A5 < AiH 4

{SEFSSR
SSR (Serverside ) , tBHIEIRS WSS, BHNAEHEIRSZEMNtMIFRFE, BRAXZINRE
MELEE—NMRESIHEREMRERM, vue MAIEIEMA Nuxt. js SLHRSIHESR

NG

HOBEFRERENIGERRS, RQESRATLIDARARS © BRINEMA 1 TSR
TERENEENEFILTSE

ftREN FAREEES
—
Gzip MeEntmIftiR s RAEG N
E gt R T
Pyt ocoenn
ezl EFwebworker
HepEl RN

Hetjs, cssit@

MEERL HPEE. W

BEcRARERG

Service Worker
| ASHupRRAR
At ocasorage®) e
ERRRngn-hup-concatilik, BWES)

CON

Hupl —-{ R
e HEHpARREAR

DN Prefetch

IR E R AR

RfDEE

SREAwil-change B translatel R EFH X8 TR M
WEAR

Hup2
e
4 ral
—_—
mun | ocmEmeE
B (preiosd®)

EFPMAHSHEI S SRHEN 5L

RERE. AENRST
RN

AFRALIRIES CIBENER ST TR R ERINL

Sk

e https://zhuanlan.zhihu.com/p/886399807utm source=wechat session
e https://www.chengrang.com/how-browsers-work.html

e https://juejin.cn/post/6844904185264095246

e https://vue3js.cn/docs/zh

07. 8t Zdata B IER— 1 EHMAR— MR
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https://www.chengrang.com/how-browsers-work.html
https://juejin.cn/post/6844904185264095246
https://vue3js.cn/docs/zh
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HtadatagiEE—1
REMAR—INIR?

—. SCHIFNAMEE N datafIX 3!

i ———— ——————————————————

vue SLHIRIRHRE W data BHEEATLIR— IR, EAILIE— 1 ERE

const app = new Vue({

i)

BHPEN data B, REER— 1 EREN

SNERFEMH data BEEENI— PR

Vue.component('componentl', {
template: <div>Z4iff</div>",

i)

UES

@ » [Vue warn]: The "data" option should be a function that returns a

el:"#app",
// 5HER
data: {
foo:"foo"
i
// EEEA
data({
return {
foo:"foo"

}

data: {
foo:"foo"

}

/ ==
BREEER

per-instance value in component definitions.

LHiIREA: RER data MizE—MRETEE—MEMGIF

=, HifdataE XA SHRAX 5]

vue.js:634


af://n5250
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LFEHEIEM data BIIR— MRS, FAHEBEARERBREEIXENTANRE?
AERNIE X HF—MEHRIRTE, vue BRRZZEISIEIL vue. extend O HRLAHFSLH
XBEER(NRBEEHERSE, EX data B, KNSR

function Component(){

}
Component.prototype.data = {
count : O

}

BN

const componentA = new Component()
const componentB = new Component()

&2 componentA B{4 data BMHEAYE, componentB FANEL AL T

console.log(componentB.data.count) // O
componentA.data.count = 1
console.log(componentB.data.count) // 1

XN ERXERELATE—NAEIE, componenta (EXEINZS, FEREXS componentB F=4
S0

SNSRFAIRABRAAI N, WASHIXAER (RERENRISRAFHUFAER)

function Component(){
this.data = this.data()

}
Component.prototype.data = function O{
return {
count : 0
}
}

(&2 componentA B4 data BtEAYE, componentB FHIEASZENN

console.log(componentB.data.count) // O
componentA.data.count = 1
console.log(componentB.data.count) // O

vue BATRESBRENIN, RAREREI— N 2H data o, EEPLOIISKIEBIEFASZEIR
fthSCRHIRI SREURRYS S

=. [RIESHh
EAILVER vue YIAAH data BB, data UM ATLEEMIBATLIZNS

JERIfIE: /vue-dev/src/core/instance/state.js


af://n5274

function initbata (vm: Component) {
Tet data = vm.$options.data

data = vm._data = typeof data === 'function'
? getData(data, vm)
: data || {}

data BEBERE object tHEERE function , BRAMAERSHIN EXXESR?
R, HEETX

EHERIERIRHR, S TIEIAISH

JERO([E: /vue-dev/src/core/util/options.js

BEXAHSHN mergeoptions HITIEINEH

Vue.prototype._init = function (options?: Object) {

// merge options
if (options && options._isComponent) {
// optimize internal component instantiation
// since dynamic options merging is pretty slow, and none of the
// internal component options needs special treatment.
initInternalComponent(vm, options)
} else {
vm.$options = mergeoptions(
resolveConstructoroptions(vm.constructor),
options || {},
vm

TEX data SHITEUERSER
JERO(IE: /vue-dev/src/core/instance/init.js

XASE vm SLf/9 undefined , BN if #IWT, #& data ZRBUARRE function , WHMESRR

strats.data = function (
parentval: any,
childval: any,
vm?: Component

): ?Function {

if (lvm) {
if (childval && typeof childval !== "function") {
process.env.NODE_ENV !== "production" &&
warn(

'The "data" option should be a function +
"that returns a per-instance value in component " +
"definitions.",

vm

);



return parentval;

}
return mergebataOrFn(parentval, childval);
}
return mergebataOrFn(parentval, childval, vm);
e
., 45ig

o IRSLAIRISR data JLARNISRBATLARRE (IRSLHIRERM]) , A4 3UETRER
o BHSLAIRIER data WAREL, BREATEHLES MNMAGLHNS ZBHEB—1 data , 7742
BoR, RARHAZZ, initpata WESBEEAT REEFSIREILH data IR

08.Z7S 8 vueliydataiRIl— NI BE R SREHA? E
FERFIR?

f[ BRI ] i

FildatafifiE |1  mmer ||
| i

‘w:[ R ]'

.— #f

—. BEEHINEEYE=E
BAU—MIFFHA
N p RS, B v-For ISR

IS4 botton IRESPERES, HNFTUEREIREN, SEME— BN, REtE Hig—i7

<p v-for="(value,key) in item" :key="key">
{{ value }}
</p>
<button @click="addProperty">zZHIN#E T </button>

SEHHE—A™ vue SLHl, X data EEF] methods ik

const app = new Vue({

el:"#app",
data: O=>{
item: {

oldproperty:"IH/EE"
b

Fo
methods: {


af://n5288
af://n5294
af://n5297

addProperty(){
this.items.newProperty = "HiEH" // ~itemsimhigz it
console.log(this.items) // #HiHi#iAnewProperty(litems

i)

REEH, RMERAIIU, HREEAEHT (console FTENHTHEM)  EREHREEH

—. FEDr
B 4AF=E FERERE?
TERSH—T

vue2 2T object.defineProperty SCEIEGEN N,

const obj = {}
Object.defineProperty(obj, 'foo', {

get() {
console.log( get foo:${val} );
return val

g

set(newval) {
if (newval !== val) {

console.log( set foo:${newval} );
val = newval

D

HEA51E) foo BIHELEIRE foo (BERIRHEENEEW A setter 5 getter

obj.foo
obj.foo = "new'

B2F(]79 ob] FIFTEIERIRHER, T EMATHBIERII=E

obj.bar = "¥HijEH"

[RER—FFE obj BY foo BMMIRAL TN EWE, M bar EEEHIENEMN, FEKEET
object.defineProperty iR & MMM TR

=, BRBE
Vue TRAKFIESEZOIRIISEAI EARIER AR R

HRSTEIESERLE &R, TR FE=FRRTTE:

e Vue.set()
e Object.assign()
e $forcecUpdated()


af://n5306
af://n5316

Vue.set()
Vue.set( target, propertyName/index, value )
28

e {oObject | Array} target
e {string | number} propertyName/index

e {any} value
RENE: RENE

BT vue. set AIMAXISRAFRI— property , HBIRIXNHT property EHFEMNIIH, Btk
MEEHT

KT vue.set RS (B TRESATHAEXRIIN)

BRI E: src\core\observer\index.js

function set (target: Array<any> | Object, key: any, val: any): any {

definerReactive(ob.value, key, val)
ob.dep.notify()
return val

XEBTCIEERVAM definereactive 5%, LIHTERE MR
*F defineReactive /5i%, AWEREARIEIL object.defineProperty SCHIEMEE

AREUCHIAN T

function defineReactive(obj, key, val) {
Object.defineProperty(obj, key, {

getO {
console.log( get ${key}:${val} );
return val
B
set(newval) {
if (newval !== val) {
console.log( set ${key}:${newval} );
val = newval
b
3
b
}
Object.assign()

Ei%{#F object.assign O iMIENISRATHBIEAS AT
RIBIE— MRS, BHRMSIEANSRNEL

this.someObject = Object.assign({},this.some0Object,
{newPropertyl:1l,newProperty2:2 ...})


af://n5327
af://n5347

$forceUpdate
NRIRRIRE CHEEE vue PI—IREEHITER, 99.9% MIER, RIFER METIEE TS
$forceupdate 1B vue SLAIEFTES

PS: {XFMLBIABBNFERNBTFARYE, MAZEFAK.

MG

o WERANFIFINDERTFHEME, PILABEESRE vue.set
o WNREZAFFNISIFINAZAFEME, NEBT object.assign BIEFIXISR
o WNR{RELEAFIEEAERIER, AISREX $forceupdate O BHTRFIRIFT (FREEIY)

PS: vue3 2RI proxy SEHIEUHRIMNIRY, BEREISRINFEIE A LASSIRETREm A

S35 30

e https://cn.vuejs.org/v2/api/#Vue-set
e https://vue3js.cn/docs/zh

09.VuefB{F2Z [BIRYE(SHUERRIHRLE?

vueB{¥EIE(S

]
|
|
|
|
:
} BHBERR T AT
i
|
|
|
|

-4{ BN E)

BHENBERILE

— e . — — — — — —, — e, e, ——

—. BEEBEHEE
FHAZET, BAVREHIBEX NTETIFS
. m
. B
EEALER vue BEBAMIREZ —, vue E— .vue B HSATLILS H— MBFHEISISIOR AL
HE RSB E B RSB LA TR B, XL, EAERRETREEE

(FEIEISEISEM . vue BE ML TURIGRE R LUAZEIEA BRI EFRA WERER vt fEZRPRY
table B, FJRERAE table AHPRNFELHIE, XNFEMPK 7 BHEZERIEE
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=. HHEEERR T4

R0, AMIETR. KSEH. BIIRE, 75, 155, IRM. MSFSNHTEREE, 275
R, BEERBKF GELR, BEERTEF AL ETH, BREITELRIE. BEEs
& T&ARE. F. BERNESIURBIESFSIMEES M LEXERE, RIITLUEZIBEINARZ
EERE, HEEE vue 1, BMAMZEREEHRBEFRE, BHENEERTEHZAERF
EIFPHRNEEFBLIAHZERZRE XERAMEENENELENERZEEHTER, X
BRI — BN TERR

=. BHEREERD
BRI EAUS AT

RFBHZERIEE

SR BMHZ EREE
BEINSEREMGZERIERE
FFRRABHEZERNBEE

KEXE:

”

" BEEEXE

- -

=. BHEEEINSEE
BEE vue SPETMRAIIOBIE R

1. 1@1d props &%

2. 181d $emit iR BENSEMH
3. & ref

4. EventBus

5. $parent Ef$root


af://n5383
af://n5385
af://n5398

6. attrs 5 listeners
7. Provide 5 Inject
8. Vuex

props{&iE&iizE

o EFZR: RBMHEIBEURSTFEHMSF
o FHMIRE props BlE, TR AHHEBTRAISE
o QBHTEEBTREFS T TEERIGRE
Children.vue

props:{

// FRERER

name:String // I ZAL
// LK
age:{
type:Number, // MM EIE

defaule:18, // BERiMME N18
require:true // age/@M:bZifkiH

Father.vue B{%

<Children name:"jack" age=18 />

semit IZBEXFH

o ERpR: FEMMEBHIRARAEMN
o FAAMEN Semithitit BENEM, Semit FNSHNEBAIEE
o RPHLPERITERIRENEFEMHERIT RAISEL

chilfen.vue
this.$emit('add', good)

Father.vue

props
S5
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<Children @add="cartAdd($event)" />

ref

o QAMHIEERFAEMIIHREIZS ref
o RBHHBITIZRE FBEM ref FIREETE

BN

<Children ref="foo" />

this.$refs.foo // FKWFAMASEE], 5 AL 3RA 5 RE 5= 2005 4 Kt

EventBus

o (ERBR: HBEMMEE

o BIE—APRATERL EventBus

o NSBEMET Semit MABENSM, Semit FANSHIEBRIEE
o F— M RHEMHEN Son BITEENEMH

Bus.js

// AN R A 2
class Bus {
constructor() {
this.callbacks = {}; // fFildifFms

}

$on(name, fn) {
this.callbacks[name] = this.callbacks[name] || []1;
this.callbacks[name].push(fn);

}

$emit(name, args) {
if (this.callbacks[name]) {
this.callbacks[name].forEach((cb) => cb(args));

}
}
}
// main.js
Vue.prototype.$bus = new Bus() // ¥4 S$busi:aisvuesifm 5 |-
[/ H—FIr

Vue.prototype.$bus = new vue() // Vuer 25l T Bus/IhfE

Childrenl.vue
this.$bus.$emit('foo')
Children2.vue

this.$bus.$%$on('foo', this.handle)

$parent 8§$ root

o IBITHEI/EZE Sparent BiE $root FEEEBSHTEL


af://n5442
af://n5450
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SiERdaMt

this.$parent.on('add',this.add)
B—BE
this.$parent.emit('add")
$attrs 55 listeners

o SRS HHLEBEEUEL T

o REHEMTEREM sattrs #] $1isteners

o GERTRENEREFAIEA prop #IRB (EIREY) AUFESBRE ( class F1 style BRI,
o AILUEIT v-bind="$attrs" {EARZREHE

// child: FAKAEpropsH i Hfoo
<p>{{$attrs.fool}}</p>

// parent
<Helloworld foo="foo"/>

// “GrandsonfiftiE{l, communication/index.vue
<Child2 msg="T1alala" @some-event="onSomeEvent"></Child2>

// Child2fitErt
<Grandson v-bind="$attrs" v-on="$1listeners'"></Grandson>

// Grandsonf# [
<div @click="$emit('some-event', 'msg from grandson')">

{{msg}}

</div>

provide 5 inject

o TERFCAMTEN provide B, IREUEERIE
o TEERBMHET inject EWBMEHEEITERE

1B5TaM

provide(){
return {
foo: 'foo'

}

S{awA=tis
inject:['foo'] // ZREXEME e RAL ISR TIME

vuex

o ERMR: ERKXRNEMEESEE


af://n5474
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o vuex ST — M AXGFHEILEZENSS

Backend API|

.................................................

Dispatch Commit

v

e

Vue Components

Mutations

F 3

state FIREFHHAZETEMMTS

getter , AJLUEII— getter IR, (HHETF store FHITEEN) | AKKEHEETEN
=]

mutations FISRERUEH state B3,

e actions BRFAREMIER statef¥75i%, A action Z7E mutations RIEAH Fi#iT, HERXM

—LERiR(E

MG

[ ]
dm

o RFXREMEMHEURERIERE props 5 Semit HTIEEE, HANERE ref

o TEBRXREAAHEIREIRCOIERE sbus , EURATLALSE $parent #H{TESE

o HESERBHEEIEEERNIERE attrs 5 Tisteners 8¢ Provide 5 Inject
o SFXANBHEIREETLUET vuex FHHEZNTE

2538

e https://juejin.cn/post/6844903990052782094#heading-0
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e https://vue3js.cn/docs/zh
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nextTickJIEfR

—. NextTick2Zft4&
BANEREN

TR DOM EFEAERZ FHITIERENE., TEREURZEEMERXNGE, REERE
#9 DOM

A=YV

BAIRTLIERERL, vue 7EEEHT pom RIRFRLHITHI. SEURERERN, vue BHBE—MRLEH
5, MERESNIHEIEL T/, BRI TEN

#H—TF

Htm1 4554
<div id="app"> {{ message }} </div>
¥E— vue 3L

const vm = new Vue({

el: "#app',
data: {
message: 'JE#A{E"
}
b

(& message

this.message = "EXJEHIMEL"

this.message = '"f&/aHifE2"

this.message = "EHUsHIES3"
XAHRAESKE R E R pom T, ARISABREINIRIRE

console.log(vm.$el.textContent) // JEiAH{H

XZE 7 message HIREAIMEABIIR, vue HARILIZEEH pom , MEGIEXEURANRFRIE
TSRS

MRBA—EIESEREIE, RERENIIESHTEE
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FHR—FHEATRFTESIREENTRIE, SRBNFITRISHERHITAE, BT oov BIEHT

At LEBnexttick
EAMEIF
{{num}}
for(let i1=0; 1<100000; i++){
num = i
}

SNSRIRAE nextTick FEFMEI, BPA num BXEHEEHSMANEEREEXRABBHESEN
1075RME]), BT nextrick HHl, RFEEHT—IX, FILA nextTick ARZ—MIILRER

—. (EBn=

MNERE BTSN SRR ZIEEEHERY pom 4518, BILAER vue. nextTick O
F—NSE0Y: EEARE (FTLURENEGILRY pom £513)

BINSEN: PUTRELETX

// B
vm.message = "fEXURHIME"
// DOM b 5
console.log(vm.$el.textContent) // JilfHMIME
vue.nextTick(function (O {

// DOM H3H T

console.log(vm. $el.textContent) // &l {A
b

BHAER vm. $SnextTickQ LAIFERBEIETL this. SnextTick ) , HERFEREFH this &
BEnh4PERIZEAY vue SLHI L

this.message = "E)aHE"
console.log(this.$el.textContent) // => '"JLAII{H"
this.$nextTick(function O {

console.log(this.$el.textContent) // => "{&ik)aHfE"
b

$nextTick() SIREI— promise XI5, HLUEM async/await SShiERIEAINES

this.message = "EHSUsHI{HE"
console.log(this.$el.textContent) // => "JRLAIA{H"
await this.$nextTick()
console.log(this.$el.textContent) // => "{EXUsHIMH"

=, ZRE

JERI(IE: /src/core/util/next-tick.js
callbacks tBFi 2R LSHERERATI

callbacks FBEIEAREEXHITT timerFunc BREY, pending 2FFIFRE— 1 ETBREEHRIT—IR
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export function nextTick(cb?: Function, ctx?: Object) {
let _resolve;

// cb B SL G —BEN callbacks %4
callbacks.push(() => {
if (cb) {
// % cb FEHREREHITINE T try-catch #iRAH
try {
cb.call(ctx);
} catch (e) {
handleError(e, ctx, 'nextTick');
3
} else if (_resolve) {
_resolve(ctx);
}
s

// PITRIGIEIR AL timerFunc
if (!pending) {
pending = true;
timerFunc();

// 1 nextTick HWAHENRESHE 5, &E—4 Promise {LiHH
if (lcb && typeof Promise !== 'undefined') {
return new Promise(resolve => {
_resolve = resolve;

;

timerFunc BREEN , XERRIEIAIMNEF AT ZNFRERRBY, 2516:
Promise.then ., MutationObserver ., setImmediate. setTimeout

B EEEE—FE, B TRRRIRE

export let isUsingMicroTask = false
if (typeof Promise !== 'undefined' && isNative(Promise)) {
//FIWiL: RERA L RPromise
const p = Promise.resolve()
timerFunc = () => {
p.then(flushcallbacks)
if (isIOS) setTimeout(noop)

}
isUsingMicroTask = true
} else if (!isIE && typeof MutationoObserver !== 'undefined' && (
isNative(MutationObserver) ||
MutationObserver.toString() === '[object MutationObservercConstructor]'
N {

//HIW2: T EAFMutationobserver
Tet counter = 1
const observer = new MutationObserver(flushcallbacks)
const textNode = document.createTextNode(String(counter))
observer.observe(textNode, {

characterbData: true

i)



timerFunc = () => {
counter = (counter + 1) % 2
textNode.data = String(counter)

}
isUsingMicroTask = true
} else if (typeof setImmediate !== 'undefined' && isNative(setImmediate)) {

/A3 R EA S FisetImmediate
timerFunc = () => {
setImmediate(flushcallbacks)
}
} else {
//HMr4. EEEA T, HEEHsetTimeout
timerFunc = () => {
setTimeout(flushcallbacks, 0)
}
}

TICRMESEREES, #EME flushcallbacks
XEFF callbacks EERIREHEH—7, RS callbacks EZ
IRRHAT callbacks EBERIREL
function flushcallbacks () {
pending = false
const copies = callbacks.s1ice(0)
callbacks.length = 0
for (let i = 0; i < copies.length; i++) {
copies[i]Q

}
}

Ihgs:

1. IBEIEREHI callbacksE 14T
2. BHITREEIMES SE =ES S
3. FHERE T HRUESEHEEES, PUTREUR R TcallbacksHAIEIE

S5 30

e https://juejin.cn/post/6844904147804749832
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A
I
I
I
I
I
I
I
I
I
I
I
I

/

mixinE{1+4 ]

|

I

I
mixingYIBfE o AR

|

|

|

[ BT ]

S — — — — —

—. mixin&{t4
vixin REENRERRINES L, BHT7THENTI. ESETLAIE] mixin ER975EMAY
REFER
mixin HEEIEATIRERER, EREZEE BN, BFTRIEERNER T SHERINISS
VueRimixin
FRE—TERDENX

mixin (GEA) , BT —FIFERENALN, KoK vue BHHRASAINEE.
ARHEELME— js WK, BuLl8aim(IAHHEETINEE%EIN, ddata. components .

methods . created. computedZ&Z

BAIREBHANIIEELIRAISGTUEN mixins IERA, ZEMAEER mixins JIRAIFTE mixins X7
SHNRIENS R NIZ B A A B AR

£ vue FEATATLURERRNIRERIRA
BEREA
EX— 1 mixin 35, BHM options A data. methods Eit

var myMixin = {
created: function () {
this.hello()
b
methods: {
hello: function () {
console.log('hello from mixin!")
3
}
}

EEEIE mixins BEEER mixin W&


af://n5589
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Vue.component('componentA', {
mixins: [myMixin]

i)

ZAAFEFERNRNER, BEST mixin BENGE, BT create £d83F, H4T hello ik
2FEiR
BiT vue.mixinQ #HT2BHNEAN
vue.mixin({
created: function () {
console.log("&/=EA")

}
i)

ERLBRABERNIITE, RATCSMNEIS—MEH (BIES=AEH)

PS: 2RENERTIHEHIRE

TEEHIN:

SHEHHFIES mixi n WSIBRAOETIHORR, WHTEBIRAFHARRE ISR nixin BN

(BRANFAEREIUE R FIRNR, SEFM—IMEE, STHITmixin (98F, BHRITEGH
?

—. (ERBin=

EEENFRS, BIIEEBIEAENEHPRESFERE—LHEERERIAME, X3
AYTHRERERIRIZ

X, STLUEI vue ) mixin SRRSO IR R
HAPIF
RN A" modall WEHB(E, PIEBEIT 1sShowing SIZHIET

const Modal = {
template: '#modal',

data(Q) {
return {
isShowing: false
}
I
methods: {
toggleshow() {
this.isShowing = !this.isShowing;
}
}

3

REX— tooltip FR7RHE, PIEPEIT 1sshowing RIFHIER
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const Tooltip = {
template: '#tooltip',

data() {
return {
isShowing: false
}
L
methods: {
toggleshow() {
this.isShowing = !this.isShowing;
}
3

3

-

BEMR LERNMEY, KMRENEEEERE, ABEFHEREEERE, XAHE mixin Bk EHE%H
T

BStHHERRE, HE— M mixin

const toggle = {

data() {
return {
isShowing: false
}
e
methods: {
toggleshow() {
this.isShowing = !this.isShowing;
}
3

3

PMEHEERLE, RFEESIAmixin

const Modal = {
template: '#modal',
mixins: [toggle]

I
const Tooltip = {

template: '#tooltip',
mixins: [toggle]

B EEIVINSGIF, IERAIRIE T Mixin WFEE—EESEBNEEILER,. 5E. KA

=. FE2h
B5EM vue.mixin AF

JRRBIE : /src/core/global-api/mixin.js
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export function initMixin (vVue: GlobalAPI) {
vue.mixin = function (mixin: Object) {
this.options = mergeOptions(this.options, mixin)
return this

FEEF meroptions /5%

JERB{IE : /src/core/util/options.js

export function mergeoOptions (
parent: Object,
child: object,
vm?: Component
): Object {
if (child.mixins) { // HWAEAmixin WgZmnixinEEnixinEol A uE@ R8T 5
for (let i = 0, 1 = child.mixins.length; i < 1; i++) {
parent = mergeoptions(parent, child.mixins[i], vm)

}

const options = {}
Tet key
for (key in parent) {
mergeField(key) // 4ii[iparentiikey XN strats [XXX] /jiEdtiT & I
}
for (key in child) {
if ('hasown(parent, key)) { // W¥parentc&ibFiit i key miAabEE T
mergeField(key) // 4 #childFfkey thatparent A bHET key

}
}
function mergeField (key) {
const strat = strats[key] || defaultStrat

options[key] = strat(parent[key], child[key]l, vm, key) // MWR4EA[FZEHT]
optionsiiFstratsH A7k T &I
}

return options

M EERSRERS, FAWSRIATILA:

o {LFTBIFNLIE mixins

o SEBHEH parent Flkey , FF mergeField JFiEM TR, ASRFAELE options

o HiE[H child, &F4bL parent HiRBRI key , JHF mergerield T TEH, REFEZE
options

o @it mergerield EEHHITTEFH

TEEXT vue RIJLFPSREIRI SRR

Bigil
aHE
PAFIEL
SEhnE



Eing

EBISFHE props . methods . inject. computed

strats.props =

strats.methods =

strats.inject =

strats.computed = function (
parentval: ?0bject,
childval: ?0bject,
vm?: Component,
key: string

): ?0bject {
if (!parentval) return childval // WiEparentval®&G1d, EZik[Ichildval
const ret = Object.create(null) // Q& =T/ % ret
extend(ret, parentval) // extend 7iEsthrZfiparentval iE I E H 3 ret
if (childval) extend(ret, childval) // {childvalfyEttZd|fretd
return ret

}

strats.provide = mergeDataOrFn

[E&H) props . methods. inject. computed &HEFREHRE
aHE
IHELEHE: data

strats.data = function(parentval, childval, vm) {
return mergebataOrFn(
parentval, childval, vm

e

function mergeDataorFn(parentval, childval, vm) {
return function mergedInstancebataFn() {
var childbata = childval.call(vm, vm) // #hirdatash:iee Es#nt 5
var parentbData = parentval.call(vm, vm)
if (childpata) {
return mergeData(childbata, parentbata) // ¥ 2/ %itiT4iE

} else {
return parentbData // WHE¥HchildbData EfZiRlFlparentData

function mergeData(to, from) {

if (!from) return to

var key, toval, fromval;

var keys = Object.keys(from);

for (var i = 0; i < keys.length; i++) {
key = keys[i];
toval = to[key];
fromval = from[key];
[/ MBS RAEN:, RERE
if (!to.hasownProperty(key)) {

set(to, key, fromval);


af://n5656
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3

// FEMFEME, &IN5

else if (typeof toval =="object" && typeof fromval =="object") {
mergeData(toval, fromval);

}

return to

mergeData REEH T ESFHH data NFFERY, AGHRIEARBNETEFH:

o HB#R data WRABELRIEMR, BA set TEHTEH (sethEEILME—LEFHEHNM
BRY73%)

o HB#x data WRESHFIEMEHEIRIBENENSE, BESHIRNRE, XiFHEENTHLE
MSREFEFTEEMYT

PAZUTE
AFIEATHE: SEERREE watch

function mergeHook (
parentval: ?Array<Function>,
childval: ?Function | ?Array<Function>
): ?Array<Function> {
return childval
? parentval
? parentval.concat(childval)
: Array.isArray(childval)
? childval
[childval]
: parentval

LIFECYCLE_HOOKS. foreach(hook => {
strats[hook] = mergeHook

b
// watch
strats.watch = function (
parentval,
childval,
vm,
key
) {
// work around Firefox's Object.prototype.watch...
if (parentval === nativewatch) { parentval = undefined; }
if (childval === nativewatch) { childval = undefined; }
/* distanbul dignore if */
if (!childval) { return Object.create(parentval || null) }
{
assertobjectType(key, childval, vm);
3

if (!parentval) { return childval }
var ret = {};
extend(ret, parentval);
for (var key$1l in childval) {
var parent = ret[key$1];
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var child = childval[key$1];

if (parent && !Array.isArray(parent)) {
parent = [parent];

}

ret[key$1l] = parent
? parent.concat(child)
: Array.isArray(child) ? child : [child];

}

return ret

e

EREHIETH watch WEFHHI—MNIE, ABREFEHRIT
&nnsd

SHNBYESHAE: component . directives. filters

strats.components=
strats.directives=

strats.filters = function mergeAssets(
parentval, childval, vm, key
) {

var res = Object.create(parentval || null);
if (childval) {
for (var key in childval) {
res[key] = childvall[key];

}

return res
ENNEFERBE REGEH T ERERIE

INEE:

o EIRBURERE props . methods . inject. computed, FUERHTHIEZSEHENIARISE
o SHBIRIER data, BT set A TEHIERWE

o PAFIESRIRBAMEHAREF watch , [RIEBRBRHFA—NE, AREFBHEXHIT
o ZNNEYE component ., directives. filters, EBIREGEHITEEINSN

2538k

e https://zhuanlan.zhihu.com/p/31018570

e https://juejin.cn/post/6844904015495446536#heading-1
e https://juejin.cn/post/6844903846775357453

e https://vue3js.cn/docs/zh
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keyHYIEfE

o
I

[ I ]

- —

—. Key2Ht4
Frazal, BEIGRER LRI IERS
1. IR WEGEF v-For B, BELAEATTANL key

<ul>
<1i v-for="1item in items" :key="ditem.id">...</1li>
</ul>

2. Fd +new pate() 4ARAIRTIEIBAES key , FolsEtlfitAEiNER
<Comp :key="+new Date()" />

BAXEBRNBERMA, key RERNEMA?
—EiEskH

key2EE— 1 vnodefIE—id, tBRJiffAS—FMILLIRES, TTLURIEkey, B, FHRAVREIXT
MNAYvnodeTs M

S5 RZE
LEAE(ER v-for BY, FEBELLEBITINLE key

o WMRAHkey, VueRAFMSIEN: FVibelementtiis, HESEXREBAREEETRIE
SIS XItERIZRE A element, fifpatchaElEreuse,

o WREMTkey, VueiRiEkeystlIfiFICRelement, BEHE T keyielementtNRABHIA
&, StiEEremovesi&destoryed

F3 +new Date() ERLAYRTBIEMES key , FraaFftAEIER

o LiREHF{ENrerenderfEkeyl, BT HrkeylIComp I T, BBAIRkey Compatfighs, #r
key Compfit &g

—. wEkey5AigEkeyX5l
HAMBIF
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BIEE—SERY, 2RDE1E 1 tems BB AEE

<body>
<div id="demo">
<p v-for="1item in items" :key="ditem">{{item}}</p>
</div>
<script src="../../dist/vue.js"></script>
<script>
// S
const app = new Vue({
el: '"#demo',
data: { items: ['a', 'b', 'c', 'd', 'e']l },
mounted () {
setTimeout(() => {
this.items.splice(2, 0, 'f') //

}, 2000);
Fo
L
</script>
</body>

TEAGER key BOIER,  vue SFHTIIFRMRIE:

SLLofotet

PHT NEIRRAE:

o LA, A, HERIZEEINTIR, #T patch , {BEIEER, KR4 dom B
takB, B, HEHEFEEUNTR, 1T patch , (BEUEER, KL dom IR(E
EEiRC, F, HHERENTIR, BT patch, HUEARR, K4 dom#E(E
EEED, C, tHEEENIT R, BT patch, $UEARRE, K& dom B
EUARE, D, HERRENTR, #1Tpatch, BIEAR, K4 dom B(F

o BMEER, FERAZ] pom
—HRETIRERH, VURBNERE
TE(ER key RIBIR:  vue A TIXEFRIER(E:

o LWRA, A, HERIZEEINTIR, #T patch , BEIEER, KR4 dom B
tbiB, B, HEHEEEMNTR, ##1T patch , EEUEER, FRE domBIE
EEERC, F, AEEREAITIN

o VIRE, E, HEREMNT S, #H1T patch , (BEURER, A&LE domiRfE
TR, 17 patch , (BEUERER, KL domiE(E

EbiRC. C, HEREMITIA, #H1T patch , BEUEIER, ARLE dom BIE

[ ]
T
W
xt
>
o
>+
jun|
all
Ak
f
I
(Tay
d

I



o (EIRGESR, BRENZICZH
—HRETORER, DRIBNIRE
B FEREANMIIT, TINRE key AEBE AR R TER) Dom IBME, IZET di Ff R
iR Ekey(H—EREIRR diffZEIT?
HSIRR, RSB

2 Vue.js A v-for IEEEHEEFSAITRY IR, SROARBMIER"RIS, NREGERAIRT
WHEE, Vue A5 DOM Tm=KILECEIERRIINSY, MmEEBESERLGE TR, FER
REEHERS I FTETREHERINE N TR

XMEAREN SR, BRRERT AR FEMIRSELIRES DOM RZS (Flin: REWAE) 195!
FEFAH

REURETREEREFD v-for RYIRAL key, MABBMMLIA DOM NEFREE, REBABAHMBIMT
JoUABRERIERE EROIRF
=. [RIESHh

JRRS{IE . core/vdom/patch.js

XEHMTEERE— key , BESHMEIR key ERBIHSINRILEIRE key , A key
undefined , iXFH& undefined 218%F undefined

function samevnode (a, b) {

return (
a.key === b.key && (

(
a.tag === b.tag &&
a.isComment === b.isComment &&
isDef(a.data) === isDef(b.data) &&
sameInputType(a, b)

) 11 C
isTrue(a.isAsyncPlaceholder) &&
a.asyncFactory === b.asyncFactory &&
isundef(b.asyncFactory.error)

)

D)
)

updatechildren J5iEHFRXIHTIH vnode ##17 di ff , ASSELEXTHAVEERFSREFTESTAY pom

function updatechildren (parentElm, oldcCh, newcCh, insertedvnodeQueue,
removeonly) {

while (oldstartIdx <= oldEndIdx && newStartIdx <= newtendIdx) {
if (isundef(oldstartvnode)) {

} else if (isundef(oldEndvnode)) {
} else if (samevnode(oldStartvnode, newStartvnode)) {

} else if (samevnode(oldEndvnode, newEndvnode)) {


af://n5767
af://n5774

} else if (samevnode(oldstartvnode, newEndvnode)) { // Vvnode moved right
} else if (samevnode(oldEndvnode, newStartvnode)) { // Vnode moved left

} else {
if (isundef(oldKeyToIdx)) oldKeyToIdx = createkeyToOldIdx(oldch,
oldstartidx, oldEndIidx)
idxInold = isbef(newStartvnode.key)
? oldKeyToIdx[newStartvnode.key]
: findidxInold(newStartvnode, oldCh, oldStartIdx, oldEndIdx)
if (isundef(idxInold)) { // New element
createEIm(newStartvnode, insertedvnodeQueue, parentElm,
oldstartvnode.elm, false, newCh, newStartIdx)
} else {
vnodeToMove = oldCh[idxInold]
if (samevnode(vnodeToMove, newStartVnode)) {
patchvnode(vnodeToMove, newStartvnode, insertedvnodeQueue,
newCh, newStartIdx)
oldCch[idxInold] = undefined
canMove && nodeOps.insertBefore(parentElm, vnodeToMove.elm,
oldstartvnode.elm)
} else {
// same key but different element. treat as new element
createEIm(newStartvnode, insertedvnodeQueue, parentElm,
oldstartvnode.elm, false, newCh, newStartIdx)
}
3

newStartvnode = newCh[++newStartIdx]

2538
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Keep-alivefyIEf#

[FEEHT

e

T —————————————————————

o
3
N
gl

SUNE: ERETEE ]

—. Keep-alive +4

keep-alive & vue SRENNELEY, BRI RERSREBIENTS, PLLESESR vom
keep-alive BEFAEME, REFREMNAIESH, TARHREA

keep-alive AJLUKELAT props BiE:

e dinclude - FRFEREIENFRAN. REBRLENAHSHET
e exclude - FRFBEIENFRIAT., HUZMREAEGHEHISHET
o max - ¥, KREAUEFZDREH

KT keep-alive FIEAHX:

<keep-alive>
<component :is="view"></component>
</keep-alive>

{#H includes 0 exclude :

<keep-alive include="a,b">
<component :is="view"></component>
</keep-alive>

<!-- EMFEEX (EFH v-bind™) -->
<keep-alive :include="/al|b/">

<component :is="view"></component>
</keep-alive>

<!-- HH (fEH “v-bind’ ) -->
<keep-alive :include="["'a', 'b']">

<component :is="view"></component>
</keep-alive>

TUELE S EAMEE S name &N, W name EFIASTH, UITECHEIRTMEIR (REBH
components EIAYEE), EREHAEEHKITHS

RET keep-alive BEMEY, £ZHMNEGREEF (activated 5 deactivated)


af://n5791

o BHRIHNBMHRT: beforeRouteEnter > beforeCreate > created > mounted > activated >
...... > pbeforeRoutelLeave > deactivated
o ENHNE{ERT: beforeRouteEnter >activated > ... ... > beforeRouteLeave >

deactivated

—. ERES

ERRN: BRI R AR ELLREEFINERIE AT LA keepalive
HEAPEF

SEAIM B0 > BRI -> @i -> BiRE , IXEHRFIRAPOZEFE keep-alive

M BT -> FIET -> BPETR —> 3R [ 5 £ 0 (B —> REFHE R (FEEE) —> ISR T (A HE
Gi47) , XAHERA LIRS RIEHITTmAY keep-alive

TERRETDIRE keepalive BUHHIMEREEER

path: 'list',
name: 'itemList', // FIEN
component (resolve) {
require(['@/pages/item/1ist'], resolve)
I
meta: {
keepAlive: true,
title: '"FIFRI’
}
}

{#F <keep-alive>

<div id="app" class='wrapper'>
<keep-alive>
<!-- WEEAANMEALE -—>
<router-view v-if="$route.meta.keepAlive"></router-view>
</keep-alive>
<!-- AREZZWRELAL -->
<router-view v-if="!$route.meta.keepAlive"></router-view>
</div>

=. FRIBpt
keep-alive & vue FREN—MHEE

JRRSIE : src/core/components/keep-alive.js

export default {
name: 'keep-alive',
abstract: true,

props: {
include: [String, RegExp, Array],
exclude: [String, RegExp, Array],
max: [String, Number]

3


af://n5813
af://n5822

created (O {
this.cache = Object.create(null)
this.keys = []

B

destroyed () {
for (const key in this.cache) {
pruneCacheentry(this.cache, key, this.keys)
}
L

mounted () {
this.$watch('include', val => {
pruneCache(this, name => matches(val, name))
19
this.$watch('exclude', val => {
pruneCache(this, name => Imatches(val, name))
19
b

render() {
/% SRR AGRE 58— AN AR R */
const slot = this.$slots.default
const vnode = getFirstComponentChild(slot)
/% SREGZAMS i JcomponentOptions */
const componentOptions = vnode && vnode.componentOptions

if (componentoptions) {
/% SRBOZAAETT S FR, AR FIname =B, R name NMEENIFREUA i tag */
const name = getComponentName(componentOptions)

const { include, exclude } = this
/* tnEnameA7EinT cudeF ol E f7/E TexTudeh MR RAZAF, BHiZiRElvnode */
if (
(include && (!name || !matches(include, name))) ||
// excluded
(exclude && name && matches(exclude, name))
) {

return vnode

const { cache, keys } = this

/* SREUA A keylE */

const key = vnode.key == null
// same constructor may get registered as different Tocal components
// so cid alone is not enough (#3269)
? componentOptions.Ctor.cid + (componentOptions.tag ?

“::${componentoptions.tag} : '')
: vnode.key
/% ZEZlkeyld)GXithis.cacheX G L TR ETH HME, WRAMFRRNZAMGE T, MaPgr

if (cache[key]) {
vhode.componentInstance = cache[key].componentInstance
// make current key freshest
remove (keys, key)
keys.push(key)



/¥ MEREAmHEE, WHHEERZE */

else {

cachel[key] = vnode

keys.push(key)

// prune oldest entry

/¥ WMREE TmaxIt AR ERE 7 this.max, WMNZEFMERE—A */

if (this.max && keys.length > parseInt(this.max)) {
pruneCacheentry(cache, keys[0], keys, this._vnode)

3
h
vnode.data.keepAlive = true
}
return vnode || (sTot && slot[0])

BJLERIZEMEE template , MEAT render , EAEERIOHMESBINHIT render BREL
this.cache B— 1%, BREHEEERFNEMG, SELNTERFE:

this.cache = {

"keyl': "1,
"key2':'"#ME2",
// ...

R EERAIATRINIT prunecacheEntry RE]

function pruneCacheentry (
cache: VNodecCache,
key: string,
keys: Array<string>,
current?: VNode
) {
const cached = cache[key]
/% I ETEA A TR EGOIRES AR, A
if (cached && (!current || cached.tag !== current.tag)) {
cached. componentInstance.$destroy()
3
cache[key] = null
remove (keys, key)

1E£ mounted BWFEREFILN include F1 exclude BIZSY, T

mounted () {
this.$watch('include', val => {
pruneCache(this, name => matches(val, name))
b
this.$watch('exclude', val => {
pruneCache(this, name => !matches(val, name))

D



N5 include Bf exclude KETEM, BIFRRENEZEEFEEIINMNESEARTEEFIBEEIN
MAEETEA, BBARHIT prunecache BREY, REUOT:

function pruneCache (keepAliveInstance, filter) {
const { cache, keys, _vnode } = keepAliveInstance
for (const key in cache) {
const cachedNode = cache[key]
if (cachedNode) {
const name = getComponentName (cachedNode.componentOptions)
if (name && !filter(name)) {
pruneCacheentry(cache, key, keys, _vnode)
3
}
3
}

EZREIAXT this. cache M ITIEA, ENHE—INAY name (8, AESHNEFANHTICE, W0
RILEA L, NERRERNEFIN FMZzEH LS HENER, NYEH prunecacheEntry REUEHE
M this.cache X ZIFREIR]

XF keep-alive HIESRKEFINEERTE render FREHSLIN

BFTIREBEARY key {E:
const key = vnode.key == null?
componentoptions.Ctor.cid + (componentOptions.tag ? " ::${componentOptions.tag}"
: T )
: vnode.key

Z3| key {B/GZ this.cache WRPESHEEHZE, NRBUFRFZEMHEERF, BmHER, W
T

/% R gL, WELENGEAATE vnode BILAESEH] */

if (cachel[key]) {

vnode.componentInstance = cache[key].componentInstance

/% PR M key INT, K H A R 0 b 7 I I B s s — A %/

remove (keys, key)
keys.push(key)

BEMNEFHZE vnode BVAMSLHI, HRTEFEEZAN key BOINFE, BEMERAIME S HItEHERT
FE this.keys HEgE—

this.cache XWHRFEEIZ key BAVIER, 0T

/% R A gAE, W R B */
else {
cache[key] = vnode
keys.push(key)
/% WRE TmaxIt A KE R 7 this.max, WMNZEZEFRERE—A */
if (this.max && keys.length > parseInt(this.max)) {
pruneCacheentry(cache, keys[0], keys, this._vnode)
3



FIMZBAMARBWEFDS, WLUZAMHE key I, B vnode HE, BHFA this.cache f, F
HiE key A this.keys /1

LERSEFIBT this. keys PEEFAHNHERDENY TIRENGAEFHERE this.max, MFRELT,
NEBHE— DM EFEA M=

. BEW: EFRURENEE
RRAEAT LB T R

e beforeRouteEnter

e actived

beforeRouteEnter

BRAHERAIRT R, EBSHIT beforerouteEnter

beforeRouteEnter(to, from, next){
next (vm=>{
console.log(vm)
// BN AT
vm.getbata() // FRHELE
b
I

actived

£ keep-alive EFAVBHHIELEIIHE, ESHIT actived $8F

activated({
this.getbata() // FREEE
Fg

IR IRSERmEREARE avtived XA

S5 30

e https://www.cnblogs.com/dhui/p/13589401.html
e https://www.cnblogs.com/wangjiachen666/p/11497200.html
e https://vue3js.cn/docs/zh

:;lﬁ.é'l"z\%ﬁwDOM? YN{ASEM— N EEHIDOM? iRis{RAY
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HASEEHDOM ]

AT AFEEHIDOM

|
|
|
|
|
|
|
|
|
|
|
\:
|
|
| mmsmesoom |
l

W

—. {42 EHIDOM

E#LDOM (virtual poMm ) XMEEHEEAREAIEE, M React E vue , FEHL pom AXEA
HEZRERTR T BB EHIEES] (React-Native F1 weex )

KPR EERB—EXHESE Do BUHISR, LA Javascript 335 (vNode T5) (EAEAMEIN, FAMIRAIE
MEREAT R, REULABE—RIRFEXERIRGIZIRSTAR |

£ Javascript X&H, [Eflpom FRIVS— object W, HERVEEIFER (tag). B
(attrs ) FIFITEXIR (children) =NEM, FAEERMNX=1EHHNEG RSB ES!

BUFREYL oM R A T BIFEEIIT REREITTENEF, ArLAREHL pom XISRATT mSESE pom B9/
MH——HRAL

£ vue FEIHEFEREZRI T EHL pom A

XE M E5L DOM

<div id="app">
<p class="p">THHNE</p>
<h3>{{ foo }}</h3>
</div>

SEIE vue

const app = new Vue({
el:"#app",
data: {
foo:"foo"
}
b

MZR render A9 render , F(J8ESZEIEHL pom


af://n5870

(function anonymous (
) {
with(this){return _c('div',{attrs:{"id":"app"}},[_c('p',{staticClass:"p"},
v RAEDD ,, v "), —c("h3", [_v(Cs(foo))DDIH

B vNode , vue ATLAIXEUHSISHITESZ TR MR T RUARIE T RRVRME, 2T diff BEE
H—EFEERHIE/NAAL BEHNE, HDT domB(E, BE T 146

=. BT ATEEHDOM
pow ARIBRY, ETEAEREA, TEAIANTM, AHSEHRHE vowiRAE3 M
BISEH0 DoM B, BHE—MRER div BESHRSEE, TLUTEOHREEE—T:

» var div = document.createElement('div')
var str = "%
for (var key in div) {
str = str + key + * "

}

console. log(str)

align title lang translate dir dataset hidden tabIndex accessKey draggable spellcheck contentEditable isContentEditable offsetParent offsetTop offsetlLeft VM1696:
offsetWidth offsetHeight style innerText outerText webkitdropzone onabort onblur oncancel oncanplay oncanplaythrough enchange onclick onclose oncontextmenu oncuechange
ondblclick ondrag ondragend ondragenter ondragleave ondragover ondragstart ondrop ondurationchange onemptied onended onerror onfocus oninput oninvalid onkeydown
onkeypress onkeyup onload onloadeddata onloadedmetadata onloadstart onmousedown onmouseenter onmouseleave onmousemove onmouseout onmouseover onmouseup onmousewheel
onpause onplay onplaying onprogress onratechange onreset onresize onscroll onseeked onseeking onselect onshow onstalled onsubmit onsuspend ontimeupdate ontoggle
onvolumechange onwaiting click focus blur onautocomplete onautocompleteerror namespaceURI prefix localName tagName id className classList attributes innerHTML outerHTML
shadowRoot scrollTop scrollleft scrollWidth scrollHeight clientTop clientLeft clientWidth clientHeight onbeforecopy onbeforecut onbeforepaste oncopy oncut onpaste
onsearch onselectstart onwheel onwebkitfullscreenchange onwebkitfullscreenerror previousElementSibling nextElementSibling children firstElementChild lastElementChild
childElementCount hasAttributes getAttribute getAttributeNS setAttribute setAttributeNS removeAttribute removeAttributeNS hasAttribute hasAttributeNS getAttributeNode
getAttributeNodeNS setAttributeNode setAttributeNodeNS removeAttributeNode closest matches getElementsByTagName getElementsByTagNameNS getElementsByClassName
insertAdjacentHTML createShadowRoot getDestinationInsertionPoints requestPointerLock getClientRects getBoundingClientRect scrollIntoView insertAdjacentElement
insertAdjacentText scrollIntoViewIfNeeded webkitMatchesSelector animate remove webkitRequestFullScreen webkitRequestFullscreen querySelector querySelectorAll prepend
append before after replaceWith nodeType nodeName baseURI ownerDocument parentNode parentElement childNedes firstChild lastChild previousSibling nextSibling nodeValue
textContent hasChildNodes normalize cloneNode isEqualMode compareDocumentPosition contains lookupPrefix lookupNamespaceURI isDefaultNamespace insertBefore appendChild
replaceChild removeChild isSameNode ELEMENT_NODE ATTRIBUTE_NODE TEXT_NODE CDATA_SECTION_NODE ENTITY_REFERENCE_NODE ENTITY_NODE PROCESSING_INSTRUCTION_NODE COMMENT_NODE
DOCUMENT_NODE DOCUMENT_TYPE_NODE DOCUMENT_FRAGMENT_NODE NOTATION_NODE DOCUMENT_POSITION_DISCONNECTED DOCUMENT_POSITION_PRECEDING DOCUMENT_POSITION_FOLLOWING
DOCUMENT_POSITION_( CONTAINS DD(UM"NT POSITION_! (ENTAINED BY DOCUMENT_POSITION_IMPLEMENTATION_SPECIFIC addEventListener removeEventListener dxsaa chEvent

AT, #34F pov ISINMBIERS RN, IMEREEESEIRE R, MBS
AT
{RAMESRAOIRE api B¢ jQuery ER{E pom BY, NIEEESSMIEEE pom RIFHA M LB BT —IERFZ

SIRE—RIEERS, FEEFH10P ooM TR, NIBHMUXAERE, WEISE—EH oomiERE, HA
MEELIAEIREFIRE, RS EHITRE, REHITI0RME

iEId VNode , [EHEEFT10 DoM Tora, REHL DOM AEIZEME(E pov , MIEIEIX1OREFHAY di ff I
BREFEIERBHI— s JWHRFP, RELIFX js WR—IRM attach Flpov i L, BEBAAXENTIEITE

REANIAJIEENL DOM SRARIAHBZ diff Ji%, B> JavaScript H#FESE DOM RIHRAIMEREH
¥, BAAIX —/\F'*;T}Ll DOM T3RRI— M, EHFAEEEB. E DOM SARIMBETHRT
RARRERITE, TMTEFEIEEN, MANBRTXEEEHI DOM, AILIRZEHM 10S AY
[REAN, ATLREIIRXARIINER, ERILIESEMGU

=. W{ASCIREHIDOM
B LAEZE vue # VNode FIZEHS

JRRE{IE : src/core/vdom/vnode.js

export default class VNode {

tag: string | void;

data: VNodeData | void;

children: ?Array<VNode>;

text: string | void;

elm: Node | void;

ns: string | void;

context: Component | void; // rendered in this component's scope

functionalContext: Component | void; // only for functional component root
nodes

key: string | number | void;


af://n5883
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componentOptions: VNodeComponentOptions | void;
componentInstance: Component | void; // component instance
parent: VNode | void; // component placeholder node

raw: boolean; // contains raw HTML? (server only)

isStatic: boolean; // hoisted static node

isRootInsert: boolean; // necessary for enter transition check
isComment: boolean; // empty comment placeholder?

isCloned: boolean; // is a cloned node?

isonce: boolean; // is a v-once node?

constructor (
tag?: string,
data?: VNodeData,
children?: ?Array<VNode>,
text?: string,
elm?: Node,
context?: Component,
componentOptions?: VNodeComponentOptions
) {
/¥ YT RIRRRE 4/
this.tag = tag
JERCN ST M R, B T AR EEEE R, &1 VNodeDataZiH, WLiZEVNodeDatads
A RS B/
this.data = data
/AT AR, RN/
this.children = children
/¥ T RSO/
this.text = text
/% AET R SO B S dom 1Y A/
this.elm = elm
VAL D=V EA S CTR
this.ns = undefined
/G R/
this.context = context
/* R AR R s/
this.functionalContext = undefined
/¥ R key @, BESPET SRS, H UM/
this.key = data && data.key
/=4 EFoptionik i/
this.componentOptions = componentOptions
/% 2T RO R 2E A B S/
this.componentInstance = undefined
/T RUALT RU*/
this.parent = undefined
/T S 2 N JEAEHTMLER Rl S0 A, innerHTMLAI% Atrue, textContentfis i
HNfalse*/
this.raw = false
[FERA T RARE R/
this.isStatic = false
/¥ RBAENIRTT RUEN/
this.isRootInsert = true
/ERE TR B/
this.isComment = false
/F TR ORE T R/
this.isCloned = false
* A v-oncetf 4/

this.isOnce = false



// DEPRECATED: alias for componentInstance for backwards compat.
/* 1dstanbul ignore next https://github.com/answershuto/learnvue*/
get child (): Component | void {

return this.componentInstance

IXEENT VNode FHTTHRIRISAR -

o FIEXISRA context IEINERIEM T vue SLAf
o elm BHNIERE T EEXMNAYESE pov T

vue 298D createElement 4 VNode

JREBIE: src/core/vdom/create-element.js

export function createElement (
context: Component,
tag: any,
data: any,
children: any,
normalizationType: any,
alwaysNormalize: boolean
): VNode | Array<VNode> {
if (Array.isArray(data) || isPrimitive(data)) {
normalizationType = children
children = data
data = undefined
}
if (isTrue(alwaysNormalize)) {
normalizationType = ALWAYS_NORMALIZE
3

return _createElement(context, tag, data, children, normalizationType)

LT ERILAEZ createElement F5iALPR EEXTS _createElement FiEAVE %S, XSEAEUENHITT
FIBT

export function _createElement(
context: Component,
tag?: string | Class<Component> | Function | Object,
data?: VNodeData,
children?: any,
normalizationType?: number
): VNode | Array<VNode> {
if (isbef(data) && isbef((data: any).__ob_)) {
process.env.NODE_ENV !== 'production' && warn(
"Avoid using observed data object as vnode data:
${ISON.stringify(data)}\n +
'Always create fresh vnode data objects in each render!',
context’
)
return createEmptyVvNode()
}
// object syntax in v-bind
if (isbef(data) && isbef(data.is)) {



tag = data.is

}

if (ltag) {
// in case of component :is set to falsy value
return createEmptyVNode()

}

// support single function children as default scoped slot
if (Array.isArray(children) &&

typeof children[0] === 'function'
) {
data = data || {}
data.scopedslots = { default: children[0] }
children.length = 0
}
if (normalizationType === ALWAYS_NORMALIZE) {
children = normalizechildren(children)
} else if ( === SIMPLE_NORMALIZE) {
children = simpleNormalizechildren(children)
3

// flEVNode

AILAEZR _createElement IS NEE:

e context ¥/~ VNode HIETIINE, & component ZEHY

tag Jving, BEILAZ—MFRE, BAILIE— component

e data X7 VNode HUEUE, BE—1 VNodepata ZAE!

e children FR/RZH] VWNode IF TR, ERIEEREN

e normalizationType FRRFTRAGEAIRE, REABHEEHNAEEHMA—E, TEESHE
render REERFENNEZAFPFEN

FRIE normalizationType B9ZEEY, children £@BAREHIEN

if (normalizationType === ALWAYS_NORMALIZE) {
children = normalizechildren(children)
} else if ( === SIMPLE_NORMALIZE) {

children = simpleNormalizechildren(children)

simpleNormalizechildren FEARBERE render FREEIRIZLER
normalizechildren FAERGES N N EFF:

e render FREERAFFEN
o HiE slot. v-for MAHESFT4HRELA

TIBE simpleNormalizechildren 2 normalizechildren Z3EXS children #HTHEE ({F
children AT — 1 EELN VNode BY Array ) , IXBEFARFRRT

MSBAL children BEERBAIEBTE: src/core/vdom/helpers/normalzie-children.js

EHEAY children &, FtEBIEE vNode

let vnode, ns
// *FtagitATHIk



if (typeof tag === 'string') {
Tet Ctor
ns = (context.$vnode && context.$vnode.ns) || config.getTagNamespace(tag)
if (config.isReservedTag(tag)) {
// MERNERT A, WEEAE - FiEVNode
vnode = new VNode(
config.parsePlatformTagName(tag), data, children,
undefined, undefined, context
)
} else if (isbef(Ctor = resolveAsset(context.$options, 'components', tag))) {
// component
// WHZEcomponentkAY, N4l createComponentflZvVNode i &
vnode = createComponent(Ctor, data, context, children, tag)
} else {
vnode = new VNode(
tag, data, children,
undefined, undefined, context

}
} else {
// direct component options / constructor
vnode = createComponent(tag, data, context, children)

createComponent [EEE2E5E vNode

JRRBIE : src/core/vdom/create-component.js

export function createComponent (
Ctor: Class<Component> | Function | Object | void,
data: ?VNodeData,
context: Component,
children: ?Array<VNode>,
tag?: string
): VNode | Array<VNode> | void {
if (isundef(ctor)) {
return
3
[/ Fa TR R
const baseCtor = context.$options._base

// plain options object: turn it into a constructor
if (isobject(ctor)) {
Ctor = basecCtor.extend(Ctor)

}
// if at this stage it's not a constructor or an async component factory,
// reject.
if (typeof Ctor !== 'function') {

if (process.env.NODE_ENV !== 'production') {

warn( Invalid Component definition: ${String(Ctor)} , context)

}

return
}

// async component
Tet asyncFactory



if (isundef(Ctor.cid)) {
asyncFactory = Ctor
Ctor = resolveAsyncComponent(asyncFactory, baseCtor, context)
if (Ctor === undefined) {
return createAsyncPlaceholder(
asyncFactory,
data,
context,
children,
tag

data = data || {}

// resolve constructor options in case global mixins are applied after
// component constructor creation
resolveConstructoroptions(Ctor)

// transform component v-model data into props & events
if (isbef(data.model)) {
transformmodel (Ctor.options, data)

// extract props
const propsData = extractPropsFromvNodeData(data, Ctor, tag)

// functional component
if (isTrue(Ctor.options.functional)) {
return createFunctionalComponent(Ctor, propsbData, data, context, children)

// extract Tisteners, since these needs to be treated as
// child component Tisteners instead of DOM Tisteners
const listeners = data.on

// replace with Tisteners with .native modifier

// so it gets processed during parent component patch.
data.on = data.nativeOn

if (isTrue(Ctor.options.abstract)) {
const slot = data.slot
data = {}
if (sTot) {
data.slot = slot

[/ AT R AL, T RS Bldata . hookH
installcComponentHooks (data)

//SEBIE—/SVNodeik [l . 4L HEHIVNode 2 % F childrenf

const name = Ctor.options.name || tag
const vnode = new VNode(
“vue-component-${Ctor.cid}${name ? -${name} : "'},

data, undefined, undefined, undefined, context,
{ Cctor, propsbata, listeners, tag, children },
asyncFactory



)
if (_WEEX__ && isRecyclableComponent(vnode)) {
return renderRecyclableComponentTemplate(vnode)

}

return vnode

TR T createcomponent 4Efk VNode ="K RIE:

o MIEFRITIERE] ctor
e installcComponentHooks Z&tH {4 $FEREL
e Xt vnode

MG

createelement BlEE vNode BYITFE, & VNode B children, children )M TE=EE—
VNode , IXFEFLTZRL 7 —NEEIARIZEHE, FATFHEIAESLRY pom RiZ5H4)

S%38h

e https://ustbhuangyi.github.io/vue-analysis/v2/data-driven/create-element.html#children-%E
7%9A%84%E8%A7%84%ES%8C%E3%ES5%8C%96
e https://juejin.cn/post/6876711874050818061

15.vueZHRIRERZEAM? MREHZIEA RN
BREAM?
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RPRENFERRAGHIAFA, FrBMEREH, EHEHRAFRENRZIRS TR
MR RIFFREREIERATAEN, BRI TR A

o TUENNEAEA
o TUH CAYZIREMA

RRIKI, FrERNERKARRER A B RlimHEH L E
FRUABAIRT AKX EANT, JRURIBRATEL TS, REBELIMNERE:

o HESH, AFEREREEIECHNLANSHEKE, BREERECSHMLEEEbIE,
BUEBEE 4xx IR

o MESE, BFRAEERIE CENNRHRSIIARURI M

o EEBINLIEREIFARE BN, RATEERERR, KETES TR, XMEHRER
EHIRTLARSERR, SIS RGERTm AT =R

=. un{aE
AR HIETLAS A E:
o BORR
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o IZEAIVR
o RERUR
o PEENAR

OISR
B OAURERT—ARRA jwt AFZEURIGE, IRAEBITINE—MRIEE 401, BUERIBRTAEMHTER
RS2 token , 15 token B, 1T axios ERILEEHHTIE, SRBERIAHELIRES

token

axios.interceptors.request.use(config => {
config.headers['token'] = cookie.get('token")
return config

b
axios.interceptors.response.use(res=>{},{response}=>{
if (response.data.code === 40099 || response.data.code === 40098) { //token
T BB
router.push('/login')
}
B

i ER N BRI Y
BE—
UAHENER SIS, FEEE DRCAMURER, SRR

const routerMap = [
{
path: '/permission',
component: Layout,
redirect: '/permission/index',
alwaysShow: true, // will always show the root menu
meta: {
title: 'permission',
icon: 'lock',

roles: ['admin', 'editor'] // you can set roles in root nav
e
children: [{

path: 'page',

component: () => import('@/views/permission/page'),
name: 'pagePermission',
meta: {
title: 'pagePermission',
roles: ['admin'] // or you can only set roles in sub nav
3
Lo d
path: 'directive',
component: () => import('@/views/permission/directive'),
name: 'directivePermission',
meta: {
title: 'directivePermission'
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]
]

// if do not set roles, means: this page does not require permission

XA AL PR R R -

o INEFTERERE, WRKHREZ, MAFAAERENKREEHERIRNE, RSB,

 ERKHATEE, SRBAPELETEMAPRFIMT,

o RBEERENAERIR, BN NETRNFHIRGESR, TEEHRE

o RBRKAMBEE—RL, EXBHANHREEMERBENE, ERZKER, MERBEFA—
EIFARBER, EESINFRIATIFA

BEZ

IRMRIRHRSCHESA T ENRIZHIRIE, LSRR, 404FERRT. WRAFPETURLETIES
i5ia, MEERHNA04, B TAEREL LM TES

BERE, FRAPRSIRER, ARMHFEEIIRIDRNKER, E£2RBHETEERTEM addroutes

N ONESER

import
import
import
import
import
import

router from './router'

store from './store'

{ Message } from 'element-ui'

NProgress from 'nprogress' // progress bar

'nprogress/nprogress.css'// progress bar style

{ getToken } from '@/utils/auth' // getToken from cookie

NProgress.configure({ showSpinner: false })// NProgress Configuration

// permission judge function
function hasPermission(roles, permissionRoles) {

if (roles.indexof('admin') >= 0) return true // admin permission passed
directly

if (!permissionRoles) return true

return roles.some(role => permissionRoles.indexof(role) >= 0)

}

const whiteList = ['/login', '/authredirect']// no redirect whitelist

router.beforeeach((to, from, next) => {
NProgress.start() // start progress bar
if (getToken()) { // determine if there has token
/* has token*/
if (to.path === "/login') {

next({ path: '"/' })
NProgress.done() // if current page is dashboard will not trigger

aftereEach hook, so manually handle it
} else {

o

if (store.getters.roles.length === 0) { // Al 4uiH/ 26 Cfistuser_infols

store.dispatch('GetuserInfo').then(res => { // #illluser_info
const roles = res.data.roles // note: roles must be a array! such as:

['editor', "develop']



store.dispatch('GenerateRoutes', { roles }).then(() => { // Hlirolesil
BRLAE i T 15 I £ % PR
router.addRoutes(store.getters.addRouters) // shaS7IN1H D7 i % &
next({ ...to, replace: true }) // hack)i: #iffaddRoutes5e/k ,set
the replace: true so the navigation will not Teave a history record
D)
}) .catch((Cerr) => {
store.dispatch('FedLogout"').then(() => {

Message.error(err || 'Verification failed, please Togin again')
next({ path: '/' })
B
B
} else {

[/ BEESECERIR KT Ednext ) MIBR T 77 BBR AW |
if (haspPermission(store.getters.roles, to.meta.roles)) {
next()//
} else {
next({ path: '/401', replace: true, query: { noGoBack: true }})
3
// 1
}
}
} else {
/* has no token*/
if (whiteList.indexof(to.path) !== -1) { // fEfEtA&m, HiEZHEA
next()
} else {
next('/Togin') // 548 =€ 17 B8R T
NProgress.done() // if current page is login will not trigger afterEach
hook, so manually handle it
3
}
b

router.aftereach(() => {
NProgress.done() // finish progress bar

i)

e, REEENERFNKRENR, BHEERPERHRNHERMERE SRR REERLE
B AR

XM TBEE T AT RIR S

o £BKATEE, SRIEADEEBEMFIRT

o RBEERERAERR, BN MBI FIIRESR, TEEHRE

o NERKRMEATE R, EVIRHNHBAEFMEEASTMRE, EiRZENER, MERHR—
EfFARBER, EESINFRIAITIFA

SRR
SR SR LSRR A T SR ERH TR
BE—

N}RSEHSE, XRAGIRRE
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AlimE X HER

{

name: "login",

path: "/login",

component: () => import("@/pages/Login.vue™)
}

name FRRERANT, FERBLFREERERESBMHKE, EiRmEERSBEEHURES name X7
RMAIFER, FEMIE—ERIR

ERIRHET I EFIbT

function hasPermission(router, accessMenu) {
if (whiteList.indexof(router.path) !== -1) {
return true;
}
Tet menu = Util.getMenuByName(router.name, accessMenu);
if (menu.name) {
return true;
}

return false;

Router.beforeeEach(async (to, from, next) => {
if (getToken()) {
Tet userInfo = store.state.user.userInfo;
if (luseriInfo.name) {
try {
await store.dispatch("GetUserinfo™)
await store.dispatch('updateAccessMenu')

if (to.path === '/login') {
next({ name: "home_index' })
} else {

//Util.tobefaultPage([...routers], to.name, router, next);
next({ ...to, replace: true })//ZHBIREH 56, BT HE— IR 100 H

3
3
catch (e) {
if (whiteList.indexof(to.path) !== -1) { // EHREFALT, HZEA
next()
} else {
next('/login'")
3
3
} else {
if (to.path === '/login') {
next({ name: 'home_index' })
} else {

if (haspPermission(to, store.getters.accessMenu)) {
Util.toDefaultPage(store.getters.accessMenu,to, routes, next);
} else {
next({ path: '/403',replace:true })



} else {

if (whiteList.indexof(to.path) !== -1) { // EHREFALT, HEA
next()

} else {
next('/login")

3

}
Tet menu = Util.getMenuByName(to.name, store.getters.accessMenu);
util.titTe(menu.title);

1

Router.aftereach((to) => {
window.scrol1To(0, 0);

s

BREHABEEIRHREEAMTUR, XBEFMTRRES, FE/HRBH nane SEEHAY name 2——3IN
B9, MiEimRERERERR BERETIPRITIEAY

SNERHRIEERF name FAZIRINAYZRER, MFRTAFAIRINRIIE

SNERIEAMRS, ILMENARCHER, RESAFENREHKRE. BSEmRERRES, R
ERBSRANNXR, fHEHAHENEE, 8T addroutes AR

XA URER R

o RETESKBM—IIN, BRRMNTHINE, FTEEIKPEERERINFTASKES, WNRKR
BB SHNBRREIERER
o £REHTREE, SREHPEEEHFINT

BEZ
SREEFNER FREB iR
AR —E MRS B

const Home = () => import("../pages/Home.vue");
const UserInfo = () => import("../pages/Userinfo.vue");
export default {

home: Home,

userinfo: UseriInfo

e

[EimiERAHREIATER

[

{
name: "home",
path: "/",
component: "home"

b

{
name: "home",
path: "/userinfo",
component: "useriInfo"

}
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i RImREIEEAET addroutes FIERZE], TEEEIELIE—T, & component FEIRANEIE
RY4E{4

REHERE, FRiRNEERITARR, EBITMMENATFER, AnEZEE B E AN E
XM A B FERR :

o 2RKATEE, ESRIEAPEEBEMFIRT
o HIRRNESGEXRES

HEHIN R
VE
SRETURABATLAR v-1i £ FIHT

BERNRRNEETZ, BN NEREEPEIREVEFIR role FIFEHAZRER meta.btnPermissions , &
[EE IR

XA R &G T

BEZ
BT B E M5 S TR AURAYH MR
SRtz

path: '/permission',
component: Layout,
name: 'AUPRMI",
meta: {
btnPermissions: ['admin', 'supper', 'normal']
e
// G 75 2L AR
children: [{
path: 'supper',
component: _import('system/supper'),
name: "BURINLITT,
meta: {
btnPermissions: ['admin', 'supper']
Y/ /i R AR

path: 'normal',
component: _import('system/normal'),
name: "AUPRIMEKDL",
meta: {
btnPermissions: ['admin']
Y/ /Ui AR
1

BEXIREERES
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import Vue from 'vue'
VAR USRS
const has = vue.directive('has', {
bind: function (el, binding, vnode) {
// BREUH AR
let btnPermissionsArr = [];
if(binding.value){

// WRIEASEE, RIIELSSE, AR S SHR Y S A BR #L
btnPermissionsArr = Array.of(binding.value);
telse{
// EMSREE b 28, IR B btnPermi ssionsAr rAl 4 i & 5t AAZAIAL Rt
o
btnPermissionsArr = vnode.context.$route.meta.btnPermissions;
}
if (!Vue.prototype.$_has(btnPermissionsArr)) {
el.parentNode.removechild(el);
3
}
1

// BUSRAS 7%
Vue.prototype.$_has = function (value) {
Tet isExist = false;
// FREH P AR
Tet btnPermissionsStr = sessionStorage.getItem("btnPermissions");
if (btnPermissionsStr == undefined || btnPermissionsStr == null) {
return false;
3
if (value.indexof(btnPermissionsstr) > -1) {
iSExist = true;
}

return isExist;
IFe
export {has}

EERREETRFES A v-has 15<

<el-button @click="editClick' type="primary" v-has>%wii</el-button>

NG

KT PRANMIIEFRPMEIERTS R, JUMREECHBENASRIE, NIEEHEHSKERRSE
RRFERIRIRES, FRRHURENEEH, BEENFEERaFIT

2538

e https://mp.weixin.gg.com/s/b-D2eHTmlLwL FkaZwjueSw
e https://segmentfault.com/a/1190000020887109
e https://juejin.cn/post/6844903648057622536#heading-6

16.Vue3.0RRITEIREMTA? M7 HLEMiL
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Vue3igitBix

—{ =7 |

e ]

—. &itBir
RABRLIR S BRAVEFER MR, TEHAIRIIE—T vue3 ZRIF(IEIFSEIGRIAR

o [BEINEENNIGI, SZUAMIIRIBISHHMELALER

o FRA—MEVER [Fi#] BIESNMAMZ RTINS BEERILH
o FERUEMTIERIT

e bundle BYBTIEIKA T

M vue3 2T RKEAR=—FMENES, HTHPLEE?
HAINERIE

o F/©

ER
TypeScriptsz#F
APIZIH—EM
REBE SRR
o HMEZIEEIRE

—IiER, REENERERFT

20 )

vue3 BBIR—EARERN API

5|\ tree-shaking , AILUSTRERBIE", (GTEREN, FFIENBMMIZNT

EiR
EE IR

iy B N N NS S NN BN NS B S B B S S N S SN BN BN S S S o
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o diff AL
o ERSIRTT
o EHIITEST
o SSRIffL

TRXERISH—ENE

BRI

vue3 7EFREN vue2 A9 options API FUEIRTIAHEL T composition API , AKIENNT{LIBANZIEHLIFN
RASE gL

XERBERETR
FHE— R ERIREL

import { toRefs, reactive } from 'vue';
function useMouse(){
const state = reactive({x:0,y:0});
const update = e=>{
state.x = e.pageX;
state.y = e.pagey;
}
onMounted (()=>{
window.addEventListener('mousemove',update);

b
onunmounted(()=>{
window. removeEventListener('mousemove',update);

i)

return toRefs(state);

BIIREEERAXANEE, A x . vIARER, TR TCIgRE
WE—T, NBRSXUNE=HE, HNAFZERFERE, A TELINIRE, FAMEAKIRES
ERY, VUue3 BET typescipt REM, JUAEZEBEIREEENERR

=, fin=E
vue3s NBSEESMT i, TUSH=ASE:
. B

o 148
o iBZXAPI

AT
RS ETLAM A BB T

o IRIDEIR
e TypeScript
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R EE

vue3 BNFRBZET monorepo RISTAEFRY, RIBINRERARRIERIFSE] packages BRTEA
BRFERF

packages
compiler-core
compiler-dom
compiler-sfc
compiler-ssr
reactivity
runtime-core
runtime-dom
runtime-test
server-renderer
shared
size-check
template-explorer

vue
XEESERIFD B, BRSO ERE, HERZERMKICKZBEMEE, FRARBESZR
= EENAERERIERD, ESBRRI4ERttE

BHM—L package (PEEN reactivity WARZZUEE) ERTLIRIT vue EFERY, XHRAFIMNRAREME
F3 vue3 BINBRZZURESD, RITLABRIRIKEHX MBI ZUEM AR EMKEEED vue

B
-
B
e
B>
-
B
&
B>
b
=
&

\ 4

TypeScript

vue3 BET typescript RER, BT EFRIRENE, ESUTERMKEES

(315
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vue3 EMHABBLTS ERI e T— LI ?

o {RRRILIE
L E2 A
o EUEMFFIMK

XA EIEADFF
fEvue2 1, HIEEFFEEI object.defineProperty , XA API 5—LREE, HABRNIREE
ESRIIGIES

Object.defineProperty(data, 'a',{

getOf{
// track
L
setO{
// trigger
}
b

RE vue ATHRRIXNARM T set # delete SLBIFFE, EREXNTRAFKER, EEEINT—EHIC
BiE

EREEXNHREERRCBRIIER T, HFEaEam

default {
data: {
a: {

b: {

c: {
d: 1

HBEEZTF, vue3 il proxy WmITENYSR, A THEREREITEAEERTE

[ERT Proxy FHABEGRITEIRNERRERAINISREZM, T vue3 RILIESTURTE getter FRZBIANMAY
I, XEFAIFERRIEAERNREN SR REAIBNT, TIA2FTET

i8i% API
XEHAHIFZE composition API , HFAKEZERWIL:

o {IIZIEAR
o HZIEER

RGN
—IKE, EAITLMEEMMEESZE] composition API EBIB4RLA S HEAIE
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Options API Composition API

HERTIRERINIBRETE—IR, AR options APIBREE, BNIIREAMCISER—1R

ZESR

fEvue2 , F(IR2EE mixin SCINRERS, MRS M mixiniBE, SEEMRNFEBENEEA: &
B IR SRFN BRI B

i@ composition XFHfZZl, AILUS—EERAMUIBHBHREN— IR, RERERISE
EHITEARIA

ER EXABREE AR BRI

import { toRefs, reactive, onuUnmounted, onMounted } from 'vue';
function useMouse(){
const state = reactive({x:0,y:0});
const update = e=>{
state.x = e.pageX;
state.y = e.pagey;


af://n6195

onMounted(()=>{
window.addEventListener('mousemove',update);

b

onUnmounted(()=>{
window. removeEventListener('mousemove',update);

i9)
return toRefs(state);
}
4R

import useMousePosition from './mouse’
export default {

setup(O {
const { x, y } = useMousePosition()
return { x, y }

HJLIET, BN UERREEN T, BIEERSESH hook HEL, tBASHIIAEIPSRAYEE

S35 30

e https://juejin.cn/post/6850418112878575629#heading-5
e https://vue3js.cn/docs/zh

1758 R (R IwebpackAIERE? RFR T HAIRIRR?

() k
| |
| |
I |
i |
webpackfiyiEf HoEE
|
| |
| |
H 2ta |
N —— '

—_— dBE
« B

webpack EAIRIERETMEIRRERRRN, SEEESHEERNERRNEPHE— TR

1RiR{


af://n6204
https://juejin.cn/post/6850418112878575629#heading-5
https://vue3js.cn/docs/zh
af://n6210
af://n6212
af://n6214

REARR, HNSBEGIORIFAEIUERY, UHMERE N REREERINSEES B BRIR
EIRE 35 X4

HEFN AR —MEIARR, REFEXE js XASIANZRE, —1 script iREXIRN—MELR,
RISV FRERLAIR R

<script src="module-a.js"></script>
<script src="module-b.js"></script>

(EXFMERER DR, ERBEELRFIE, KEERMRISRTIMNG, EREERZEHZ
BIRKERR, 4HPEE. IREMETEEFRE

mME—B%&X, bAEEE/THBE

WfE, MERTHETEAN, MESMERREE— N 2BYSR, AEERINSEESEIX YR
th

window.moduleA = {
methodl: function () {
console.log('moduleA#methodl")
3
}

XA AR A RRE— M AR R
Biak, HAIERMEPTREVIERIBHIAETE, BESHAIRZEAKEER, T

// module-a.js
(function (%) {
var name = 'module-a’

function methodl (O {
console.log(name + '#methodl')
$("body') .animate({ margin: '200px' })
}

window.moduleA = {
methodl: methodl
}
}) (jQuery)

ERpIS AR RERREIRAYSE, BEMAFE— LIRS, fln, F(IZME script
PRETENES INXEARRAY, IXEARRAIINEFFAZABRIES, FE—AGEHPER BRI

EBRIRRS IR, ARERSIA— 1s NAXE, ERAZIRMRRATLABSCISES], Rt
;E

B TR INEAVRIRRLASS, REEMEERAAIIE, WS mITHINIE commonls . ES Modules
—. [a&E

MWEimE4AT 3sp . PP, BIENimE4L Javascript , B2 jouery A&, BEIBRIII=AHELE vue |
React . Angular

FEG, M javascript EIfSEAY es5. es6. 7. 8. 9. 10, BE| typescript , BIEFRE css
BOFAAMEEE Tess . scss 25
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AR R EETE ORISR, AR AIEFIBEN FRYERE:

o FEEBEIERUISIRA

o (FR—LBRAMFHERINRENNFTFREHEL SN, tALEBILES6+, TypeScriptFFARIAIE
1§, @idsass. lessERI RS cssHEEAD

o WBIFHTMRHBERMRENEEE E, IREFRE

e JavaScript (XIBEEHY, HTML F1 CSS IXEEEN (I AMHEIGEERERLAEIET

o FARFTHERNAZTEEBHTES. SHIUAREMEXA

M webpack 18I58] LAfRRLA_Ea)RR
=, =t4
webpack 22— MFATFIUX javascript MEEFIFHSERITETE

o BHEIRIR

XEBAEFSIRRIBIETTAIMNER, RILA#E webpack E#%5|FISIR (ILABRSEABYTEH
bundle.js BI&EIR)

= webpack SMENRIERFRS, ERERSMEE—MIEE, LHRKIRERI N IREIZITE FrRaIE MER
(FEBER js X)) , FER—1EZE bundle

F2{RAY images

Js
N
.hbs — .png

l[—> .5ass
cjs —" .Jpg
.5ass |}

.5ass '—}

RIR R

webpack B98E/7:
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BB, I, ARSI _,
(FEME ) (R

i ES 6 ES 6 | | ES 5 ES 5 "

| ES 6 ES 6 | ES 5 ES 5
| | |

| ES 6 ES 6 | | ES5 l ES5

\ | |
WREANED, S, TEPY, @ANSEAEE O
(ﬁﬁm& ) [

| ES 6 ES 6 | |

ES 6 ES 6 | Bundle.js

ES 6 ES 6 | |
| | | |
FUSTIEReE, MEGPMIEE, S RRMRTMERT | S SRS, FEREY
R LB RS ,
(ﬁﬁﬁﬂ ) (EFMER

IS

l‘ Bundle.js !

.SCSS

| .png

|

| .
| ~+

| w

I

SE3Hk
e https://webpack.docschina.org/concepts/
e https://zhuanlan.zhihu.com/p/267875652

18.i5 iR AN &R webpack Rt (L AliR I

e
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webpackBilig{/t{t L s

e e . " ————— ———— — o . 1

— A=
« B5

BEERIRAITIE BT K, DA THRI— MR ERE
EHAEABESRINIES, RimdlSaIseRA— VIR, SEENTH FEERHR

—RRIMBETCRE, 2B webpack #1T¥T8, M webpack MANHIMBHRENHE— T DEERN
78+

=. Wnfai

BT webpack fLICATIRAIFERE:

o JSICRBIEYE
o CSSIURBE4E

o HtmIXXHEESE
o NHXINEYE

o ERE4E

e Tree Shaking

o K13 E

e [NEX chunk

JSICEBESE

terser 2— Javascript BUfRRR. KA. EHEINITES, oJLAFSEIFR(1E9E. AUEA189
3, ik bundle B/

f£ production I\, webpack BAIAFLZEREF Terserplugin RMEENAMBN. MMREEEE
XEREE, BEHXUOT:
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const TerserPlugin = require('terser-webpack-plugin')
module.exports = {

optimization: {
minimize: true,
minimizer: [
new TerserPlugin({
parallel: true // HflicpuiZ¥i-1
B

BHNET:

e extractComments: BKIAMBEStrue, FrRSEFEMEEI—NRIRAISEH, FFERMER, BAiIT
REN false , MREBFRR

e parallel: FFRZHBEHASTRESEEINEE, HAERtrue, HRSTHRIAE:
os.cpus().length - 1

e terserOptions: REH(IAtersertBXAIECE :

compress: REFEFEEFAGEIR, mangle: IRBAWAAFAIET, FTLAEERE Atrue
mangle: REAMAERAIET, FTLAERERE Htrue

toplevel: [KEEEREHITIIR

keep_classnames: {REBEAIZFR

keep_fnames: {REBEREIAIZFR

O O O O O

CSSIXE3E4YR
css FEBEEARTANSKSE, RARBREELRE. BUHNGSR. B
CSSHIEAREEATTLMERBIM—MELF: css-minimizer-webpack-plugin

npm install css-minimizer-webpack-plugin -D

EeELENT:

const CssMinimizerPlugin = require('css-minimizer-webpack-plugin')
module.exports = {
// ...
optimization: {
minimize: true,
minimizer: [
new CssMinimizerPlugin({
parallel: true

D)
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HtmIX B EDE
{$5F3 HtmTwebpackPTugin ¥HE{FSRARL HTML FUEARATR, BISECEEM mini fy #HT htm1 {54k

module.exports = {

plugin:[
new HtmlwebpackPlugin({
minify:{
minifycss:false, // /&7 )E4icss

collapsewhitespace: fa1se, [/ RBI BT
removecomments:true // J&{5RETRE

D

RE T minify , LfreERBE—NMEE html-minifier-terser

XK VEE
RESAFIANITIES, Wi hetp (SR TR-RESHH0IRFE

npm install compression-webpack-plugin -D

new ComepressionPlugin({
test:/\.(css|js)$/, // WREESCHETE ERYE
threshold: 500, // && MF2 KIFUGESE
minRatio:0.7, // Z/DIE4iHIELY]
algorithm:"gzip", // KMMESHIE

b

B R Egs

—RRIREFIBZfE, —EERHRNANRITITERLL js BiFE css HFERIIK, ATLABRESER
HNEE

BeEREWT:
module: {
rules: [
{
test: /\.(pngljpglgif)$/,
use: [
{
loader: 'file-loader',
options: {

name: '[name]_[hash].[ext]"',
outputPath: 'images/',
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3
b
{
Toader: 'image-webpack-loader',
options: {
// JE4 jpeg WIMCHE
mozjpeg: {
progressive: true,
quality: 65
I
// fEH dimagemin**-optipng /E4i png, enable: false J3&[]
optipng: {
enabled: false,
b
// 1M dimagemin-pngquant JE%i png
pngquant: {
quality: '65-90',
speed: 4
b
// E4E gif MELE
gifsicle: {
interlaced: false,
be
// FFRE webp, £ jpg Ml png K E4EHN webp #=
webp: {
quality: 75
3
3
h
1
b
]
}

Tree Shaking

Tree shaking 2—MAIE, EHENPRTHRIENANE, KT ES Module BFIBHSIEIEDHT (R
ITHIEHES, TLABSHERTERRAVRIIRR)

{E£ webpack SCH Trss shaking BFFARERNGE:

e usedExports: BIIIRCHLRMERHER, ZEBITersers R THARY
o sideEffects: BHIEMER/YE, BEEEEZIHEREEER

FMARNEESR, BAEIEE

usedExports

FeEG At RER, RFENE usedexports i& A true
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module.exports = {

optimization:{
usedExports

}

FRZE, 2B LAMIETE webpack FTEHSINAN unused harmony export mul ;FFE, FASREX
Terser E(UILRT, BTLARIBRIAIXERAS

WNTE sum BRECRKAEI, webpack FTEESRNINERE, terser EUALET, MIEZREEIR

sideEffects

sideEffects FHT &% webpack compiler BRESARIRATEEWER, BCEFIEREE package. json g
B sideEffects Btk

R sideeffects iIRE Hfalse, FEHE] webpack ATLAZEHIMIERAAZIAY exports
NRBLEHEERE, TLURERFA K
"sideEffecis": [

"./src/util/format.js",
"®.css" // FrAMcssIXAF

HAEBEXTF javascript B tree shaking, css [EFHEEISSCIN tree shaking
css tree shaking

css BT tree shaking L4 ETLAZ%E PurgeCss &4

npm install purgecss-plugin-webpack -D

const PurgeCssPlugin = require('purgecss-webpack-pTugin')
module.exports = {

plugins: [
new PurgecCssPlugin({
path:glob.sync( ${path.resolve('./src')}/**/* ), {nodir:true}// src
HR T P iR SO A
satelist:function(){
return {
standard: ["htm1"]
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e paths: FREGNHLE R THRNBIEER DM, BLE(EHglob
o ZABRT, PurgecssBHAIRINMIRESAERBIRE, NMRHIIFERE, JLIFII—
safelistf9E &

REo=E
BRIBDBERR bundle i, ZEHATTLULTEINE, SEFHTIHIXL T

FONMBRT, FrBRY javascript U3 (WSR3, SB=70Kit. ERNKBRAZIIER) EEUEEREE
gk, MEFWENAIINEIER

KBS EATLASHEENT bundle , LARIEEIEIREMEMI R, REMSIBOINE M
XEEIT splitchunksPlugin 3RSCHL, %G webpack EEBNALERANER, REERCERT

FANBCEF, chunks{XEHITFRE (async) iEK, EAITLUKE AinitialgiEZall

module.exports = {

optimization:{
splitChunks:{
chunks:"all"

}

splitchunks EEEEEUNT:

e Chunks, MRZRBERFRLABHITE

e minSize: FHEHIXN, EDAmIinSize, IMTEHIK/NFEBIIminSize, XNMEAEFD
e maxSize: EAXKTFmaxSizeBI8, IHFHDBIA/NTFminSizetIE

e minChunks: #H5|IARNREL, EART

AEXchunk

AILUEIL In1inechunkHtm1PTlugin #HHIE—LE chunk BOESRARERE] htm] , 40 runtime BLED (R9H&E
TR, DN, BREEHEXREE) . RBEHAKX, B2

const InlineChunkHtmlPlugin = require('react-dev-utils/InTineChunkHtmI1Plugin'")
const HtmlwebpackPlugin = require('html-webpack-pTugin')
module.exports = {

plugin:[
new InlineChunkHtmlPlugin(HtmlwebpackPlugin,[/runtime.+\.js/]
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- 'E\g:lgl:

KT webpack XIRIEHIEREAMAIL, FILABITSHARRANATF, EDRERBE o8, F httpis
FREER, SIS R

SE 3R

e https://zhuanlan.zhihu.com/p/139498741
e https://vue3js.cn/interview/
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