ESTR 2106 Web 4

Building Web Applications
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Lecture 0

At Attendance.

3 Assignments: 30%
Midterm: 40%
Project: 30%

(%A Final, {82 Midterm FEEIRiH1T, BEFEAE)

RVFER A TR I8 Al A—EER.

Lecture 1 Web &%)

Introduction

R B, Bk

RE: NEFROSMESSHE.

FEINEEE: B#HHY Google Chrome.

fRiEES: NERAETFTXARYRIERS. 10 VS Code.
HE— RS AN E XA YRIESS: TinyMCE

AHBARSSES: A Cursor / VS Code B Live Server #{4R0E]. IV EBERERK, NHREK.


af://n0
af://n8
af://n19

1. 4R

World Wide Web, mE 7 Web

Mz (Web) B—MairitENHEEMREEHIERIRSS.

RENFRFER: (Web Application) EHEZ2HENSERCIEAEGNA, BEEHMaERMIE, FET
EFin-fRSS R

“Full-stack Development”

WEB TECHNOLOGIES
N -7 T T TS N
7 - = ~
o
Internet Web server
Server-side files  Database
Programs
World Wide Web gﬁg Server Data
HTTP ASP Plain files
URL JSP JSON/XML
Security layers Node.js DBMS

ERFEDAEFin (~ Biin) kSRR (= &iR) -

TR BEFimARSIRAIE HTTP 5K, RSSEMIEFIREIES JavaScript, HTML #0 CSS B HTTP
HERE.

1.1 ERiR

e HTML
e CSS

e JavaScript

1.2 fR55=80m

Web fRS58%: EZBERARMAE.

B (Scripts) : AT HERABHER, W0 Node.js .
HTTP: BRSSEEFIZFimZ ERIIEENY.

HithhRSS 2/imfE 7 E4E Perl. PHP, ASP. JSP.


af://n33
af://n45
af://n55

o RSZESEUE: BIEASE. JSON/XML, DBMS.

Lecture 2 HTML

1. HTML B3R

1.1 &RHE
AR,

1.2 {&8aHIF: Hello World

A simple HTML example:

CSCI2720 is fun

hello world
hello world again

e <IDOCTYPE html> FERE YRS, ZFEx HTMLS /4.

HEIA HTML (BPIERSRY) A8 EX,, BUNLSRTREHNEREL GREE
HTML ROiEZEC, ATRES HIAEZERIRER)
<head> HOBEBEANEEERRATFES.
<title> JTRBHEBIE <head> B, ABFSERENEHREO (FI40 Chrome RITRER) . L5,
ZSRAFSRTURIIZNISSERRIPE / Wik, NISERBEAER <title> PHIRBIEARBIARY
BIR BESIEERRERPRER <title> NEBEXA. NHHRAIBBICREER <title> B
RERRAM .

<body> HOBEFEEEFFLETHAS.


af://n71
af://n73
af://n75
af://n80

o <hl> BX—RIFHE, <p> EMEE (BENE) .

e <!-- something --> FRNIRE, BRITSHEBEL.

testl.htm] :

<!DOCTYPE html>
<html>

<head>
<title>CSCI2720 1is fun</title>
123

</head>

<body>
<p>hello world</p>
<h1>hello world hl</hl>
<h2>hello world h2</h2>
<p>hello world again</p>

<!-- something -->
</body>
<html>
BRA
v % Google Gemini X @ (CSCI2720 is fun
C @® 127.0.0.1:5500/test1.html
123

hello world

hello wotld hl

hello wotld h2

hello world again



= XE <head></head> JTRPE—MREEHINA "123". XE "RE" ERNTRBHIHAIREIIER
ERE XEEMAAE: £ <head> F1, BEFLEEEETHAT, BRI ANMZHEE
<body> 1; BDfERREI <body> 1, HE—LAME, BMHIASENIZAERIMRERKIERRENA
& WTEEXAR, MZERRERE <p></p> .

e, BMEEXASHPTRRE, ERALPARBIERER BAMANKEHEEERS, S=EURN
BEFESHER. NERERAE] <head> IFEMN 123 B—MERMENEBENAE, N TRAEER

B ETFEAE, NSRERSBXERE®NE body RIFFL (<body> RBBRISE—ITTERZAD)
HATIER.

IR <hl> BRETTR, SOREKERNEMTARE, TIeELGRBEESK, RFFTHRERMIED
SNH—1TFR, AEHARERBIRGT. FLerNaN R EMIEMRE. IRFE—NTTHR/NAE
ERERPTREMER—T, FEEMRECTTR, PR CSS H\. Fia0:

<hl style="display: inTine-block;">hello world hl</hl>
<p style="display: inline-block;"> hello world inline</p>

he].lo WOfld h]. hello world inline

1.3 B354

EEma HTML Z58/24n:

<!DOCTYPE html>
<html>

<head>
</head>

<body>
</body>

<html>

Hrh, <head></head>. <body></body> EFRATTER, EREHTLAA—SEEHMTITR.


af://n116

2. 5t=
Jo=LUR (block) B9FEE2I, BILATE <head> EBEY <body> EE.

2.1 Head
T web 18X, ERARETERHE LRSS, XERTHIRATEE (Metadata)
fign:

o <title>: BOMFRS.

e <link rel="icon" type="image/png" href="/images/favicon-32x32.png"
sizes="32x32">: "favicon", EREEALMAVNER, BER(RMUGHT logo, BEREIEINHHARE
FOARARFIE.

Hrf, rel BUABEEHERNIBRHSIRNMENXR (FEEEES, SREBISE) |

type FEEAEWRSHFRISREY; href ISEEWRIHAT URL ittiE, AJLARMEXIIRZEABYIIRR,
size FEEEMFAIN.

TR BUENIRFAEE. (BalLAHFrHEHEE—ESRINE.

e <<meta charset="UTF-8"> : FEBEFRFIRAD.

e <meta name="description" content="...">:@ IEZR5|EHFE

e <meta name="keywords" content="..."> IEZ5|EX@FTFIER

e <meta name="viewport" content="width=device-width, initial-scale=1.0"> ¥54|R
FEARRE LT RE R,

e <meta name="author" content="Dr Colin Tsang"> : FERANRY/EE.

e <link rel="stylesheet" href="style.css"> : $EZHINIBIL(E.

2.2 Body
BEAFEEMERETHIAS, HIE0 Headings, paragraphs, images, videos, tables...

FERRAILAR js X1+

2.2.1iEXEE

BMAKEERD: You can create a structure to present the contents in a semantic manner, using a
header, paragraphs, sections, and a footer.

BRY: T4, SiE, ETVE (BER51%) EEMNRT

f5l: test2.html :


af://n124
af://n128
af://n153
af://n157

<!DOCTYPE html>

<html lang="zh-Hant">

<head>
<meta charset="UTF-8">
<title>if L A4itnfil</title>

</head>
<body>
<header>
<h1>FM M AR </h1>
<p> WK BT M AR 5> 430 </p>
</header>
<nav>
<ul>
<li><a href="#about">XTHH</a></11>
<li><a href="#articles">Y&E¥|F*</a></1i>
<li><a href="#contact">E&&k</a></Ti>
</ul>
</nav>

<section id="articles">
<h2>FHAR X FE</h2>

<article>
<h3>HTML & b TT</h3>
<p>fF B TR LA BHR R AR At 56]. X EAH T HTMLS [H3E UALkR.

</p>
<p>1E#F: AT BiF</p>
</article>
<article>
<h3>Css AfiJs#hti</h3>
<p>BAPEZE T WA €SS REMAMA/ITHE, K& F—P M. </p>
</article>
</section>
<footer>
<p>&copy; 2025 JREUFA. </p>
<p>Bt AT example@mail.com</p>
</footer>
</body>
</html>



v 4 Google Gemini X @ BT x  +

c ® 127.0.0.1:5500/test2.html

BT ABE

kR KA F AR ZZEE -

RN E

HTML iEX{EAT]

ERABM TROMENIETTERAE [cite: 56] - XRYETE 7 HTMLS #9iE XGR%E -
1E& : Al BIF

CSS B E it

A= 0EE A CSS REEMAEIE - X2 F—TE# -

© 2025 IRINFAE -

Bz A example@mail.com

Heh,
e <header> : RETF <head>, X2 <body> HILER, BEBEERERAVNREAINE.
e <nav>: BAIIXE—PSMIHEXIR.
e <section>: EXTXHER—MERBRIRMAIERD, FIRIRENEHXE.

e <article>: 1 <section> N, F <article> WCE—ETHINE, FHEXE—HalLRs7
FREEBN S FERTEASTETT.

2.2.2 XFHRCTR
RTFEXAR, BHAE <body> FEM.

@ 75RHFER <h1> ~ <h6>

<hl> BxK, <h6> &/)\.


af://n181
af://n184

@ & <p> 51T <br>

® &3k <b/i/u/sub/sup>
BTV (Formatting) , B4E L ™R/AEARMA/ THIZ
<b> : bold, A
<i>: italic, fHA
<u> : underline, TXlI&
<sub> : TFR

<sup> : ¥R

@ FRtEzIL <pre>
FJLULASERABTISEN, URFAESIL, ERSITRASWERNBITIE.

® 5lls& <o1/ul/19>
<o1> : Ordered List, BFFIZE, RSB FEIRC.
<ul>: Unordered List, TFEFIFR, NS H~AEIRC.

<1i>: List ltem, EXFIRFHIME. TICRERIIFEELFIIR, JIRFHIE—NERANSTEHER
<1li> IREFREN. <1i> WIRE <ol> 8¢ ul IFT=.

® F#H& <table/tr/td/th>

-

<tr>: Table row, TENX1T.
<td> : table data, TEXEITIE.

<th> : Table header, EXFLETIE (BERAEKES)

BlF

{5]: test5.html

<h2>% 5 £ </h2>
<table border="1">
<tr>
<th>TiH%5 (&1t;th&gt;)</th>
<th>%&# (&1t;th&gt;)</th>


af://n187
af://n190
af://n199
af://n202
af://n208
af://n214

<th>}R%&E (&1t;th&gt;)</th>

</tr>

<tr>
<td>001 (&1t;td&gt;)</td>
<td>HTML</td>
<td>t5Eaki</td>

</tr>

<tr>
<td>002</td>
<td>CSS</td>
<td>i#4TH</td>

</tr>

</table>

<table border="1">: BJLAR border BMEREHIZFRMDERHEAE. (BIA Web FAFRER, IULFF
KRIBEFER CSS kFE—EERIAF, HTML RASABTAIARLE.

f5: test5.html

<!DOCTYPE html>
<html lang="zh-Hant">
<head>
<meta charset="UTF-8">
<titlestrid it BZMHRBI</title>
</head>
<body>

<hl>—. XE&HEArE (hl)</hl>
<p>XAE hl FR—MHEEE. </p>

<h2>=. W% g h2</h2>
<h3>=. FRE%% h3</h3>
<h4>D0. Fri%5EZ hd</hd>
<h5>Fi. % h5</h5>
<h6>75. X2 /MFE (h6)</h6>

<hr> <h2>BE % 5#47</h2>
<p>

KN ERNERE . BEERYR,

TRARIEARIG H E 2D A BAT, EA TR AR R — AT
</p>

<p>
IR E R AT, <br>
KAl &Tt;br&gt; FRZkimA—4
<br>
FATIAT

</p>

<hr>



def

<h2>CAKE < /h2>
<p>
XiE—B <b>HE Y A</b> (FH &1t;b&gt; %) . <br>
KRB <i>FMAIAR</i> (fFH &1t;i&gt; %) . <br>
XRE—EB <usT NRIRRI A< /u> (EH &1t;u&gt; W% .
</p>
<p>
EREE AR A KR H<sub>2</sub>0 (fff] &1t;sub&gt; TFr) . <br>
HEHEEAR T X PR X<sup>2</sup> (fEH] &1t;sup&gt; LEhp) .
</p>

<hr>

<h2> it A A </h2>

<p>PA RS &1t;pre&gt; Fe&s, BIRETHMIRIT: </p>
<pre>

hello_wor1d():

print("Hello,™)

print("world!")

</pre>

<hr>

<h2>%1FNFH</h2>

<h3>TF5%E (&1t;ul&gt;)</h3>
<ul>

<1i>F Py mi</11i>

<> ANTFFIEDI</11>

<1i>ZHE=AFHRDi</1i>
</ul>

<h3>H)F5%E (&1t;01&gt;)</h3>
<o1>
<li>%E—%. BIHERF</1i>
<> =8 MmAEIE</11>
<Vi>ZE=0: BFER</1i>
</01>

<hr>

<h2>%HEF£E</h2>
<table border="1">
<tr>
<th>TiH45 (&1t;th&gt;)</th>
<th>%# (&1t;th&gt;)</th>
<th>}R%&E (&1t;th&gt;)</th>
</tr>
<tr>
<td>001 (&1t;td&gt;)</td>
<td>HTML</td>
<td>5ERi</td>
</tr>
<tr>
<td>002</td>



<td>CSS</td>
<td>i#4TH</td>
</tr>
</table>

</body>
</html1>



v % Google Gemini

— » RE&EANRRE (hl)

C

B2E hl BH—EERE -
— - mEEE h2

=~ REEH h3

0] - IREES ha
A - fRESE hS

7 ERBTE (he)

x

& tRoTENAT

® 127.0.0.1:5500/test5.html

FERESRTT

PE—TRENEE - BEERESR - TRRERBPEEITHENET  BNESSsERd—1=

OERFEEIRT
ZOILMER <brs REREA—T

ETHT -

XAEERIE

BEE—E#BENE (EH <b>1E) -
BE—E HIXF(EH <> 5E) -

2B B MBS (ER > 5E) -
EfELFET  KEH0 (EF <sub> TF) -
ExeEs  XEREX (B <sup> HF) -

FtEAEI A

LIFREBER <pre> ITE  BEEEHEMNHT

def hello_worldi):
print{"Hella,”)
print{"World!"}

FIRN R

EESIE (<ul=)

« ETERAER
o ETPEEFER
» E-TERFER

BFEE (<ol>)

1LE5—%: ENER
2LEZE - HAHE
3. E=8 - EFEE
HiET=1E
MBES («th=)|E#H («ths)[HE («ths)
001 {<td>) HTML B8
002 CES FHITE




2.23 Efgc=

Including images

® <img>

<img> #x&: ATEABR, IUCNIEESIFEMERRE.

<img src=“cuhk.jpg” width=“100" height=“150">

® <svg>
<svg> tR&: BFaGEMAEER, (Scalar Vector Graphics)

ALUEERFEAE (BCH) , fI80 <circle> 8 <line>

¥

test6.html :

<!DOCTYPE html>
<html>
<head>
<title>Image test</title>
</head>
<body>
<img
src="https://www.google.com/images/branding/googlelogo/1x/googlelogo_color_272x92
dp.png" alt="Google logo">
<svg width="100" height="100">
<circle cx="50" cy="50" r="40" stroke="black" stroke-width="2"
fill="red" />
</svg>
</body>
</html1>

C ® 127.0.0.1:5500/test6.html

Google @


af://n229
af://n233
af://n237
af://n241

FxF <svg> HHY <circles :
cx and cy referred to the position of the circle center.
r defines the radius.

The fi11 attribute define what color to fill the circle.

ER ARAT <hl> M <p> XERFITER, <img> 1 <svg> £ HTML REUARMRELTER (Inline
Element) . REATTRRAGIRERABHEREE, ARPHEMAT (XASHEMAETER) ZEEEER
ER—1T.

Bt BigaR (BR. T8 NASHIRTBINMBRIFRE

People also use <picture> for detailed control on responsiveness

[EEZH.

3. Bk

3.1 IRE5EH
TTEREMREFLLI—H <tag><\tag> Fx, EEAULUEERS.
<tag attribute="...">:@ IFERTYLIFIETELE (EAILUFREN)

HTML XNEAREUR, BENGE—/NE.

3.2 href BlE: <a> IFERYIBHEE

BHEE (Hyperlink) Bt2—FfEM. NINEIHER, BEER <a> Jt=. A8 test3.html :

<!DOCTYPE html>
<html>

<head>
<title>Hyperlink test</title>
</head>

<body>
<a href="https://www.google.com">jump to google.com</a>
<!-- something -->


af://n262
af://n264
af://n272

</body>

</html>

C ® 127.0.0.1:5500/test3.html

jump to google.com

R jump to google.com [ERBkEER! https://www.google.com

HESEBEXARRE, NRRHEAEE, EhEhEe.

3.3 target [E1¥: href $IHAR
<a> JTRIRTERA href BIHSEHEZIRIEEZSIM, EAILEIEE— target B4 FI40:

<a href="https://www.cuhk.edu.hk" target="_bTlank"> Click me to open a new tab
</a>

ERNE:

target="_blank" : FFF—MEORINEHEE.

target="_self" : fEHRINEEESE /ARSI HNEGERE.
REANNNEHSKES, BRAENEERERETLURE.

MRERES, BN target="_self"

3.4 URL §§iE5HmEN

EHEHRAITRFRBERN —RETAEE TR AI%MEEE5, MEREBEAR RS
it

href BRMIEESLTN: URL §HESHRER.

3.4.1 href="https...": URL f#%&
Inline links: pointing to another file.

AILARAMEEE (EXAIE) soMpsEE (ki) BB — e (ILEEFRRXE, F—E=2
html, X—EZ%£) .

W 3.5 4xifr®E vs HxHLE


https://www.google.com/
af://n282
af://n292
af://n296

3.4.2 href="#...": WSEE(I
Anchor

HREMNAF <a> IREPHEEIR—XENB—MIE. XFES—MIEMINNANESEMSE: id.
i

<a href="#sectionl">jump to section 1l</a>

<h2 1id="sectionl">section 1</h2>

722 demo: test4.html

<!DOCTYPE html>
<html>

<head>
<title>Anchor test</title>
</head>

<body>

<a href="#sectionl">jump to section l</a>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<h2 id="sectionl">section 1</h2>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>
<p>some content</p>


af://n303

<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some
<p>some

</body>

</html>

content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>
content</p>



< c @® 127.0.0.1:5500/testd.html#section
jump to section 1
some content
some content
some content
SOme content
some content
some content
some content
some content
some content
some content
some content
some content
some content
some content
some content
some content
some content
some content
some content

some content

section 1

sOome content
sSome content

sSome content

REEEEE:



< C

section 1

sSome content
soMme content
some content
some content
some content
some content
some content
some content
some content
some content
sSome content
soMme content
some content
sSome content
soMme content
some content
some content
some content
some content
some content
some content

some content

@ 127.0.0.1:5500/testd.html#section1



some content

IRBEZNTR L TERBHAE, WERESERERIN, WRTHATAE, SREEEER
SEC EERETA T8,

3.5 @YU E vs HIHUE
AR,

4. 455K F IR

Encoding special characters

RNEEEER < f > XWMFSRMMRE, Be(EXATITRERIEMERE. Eitt, METENE
NAFRRISTS .

41 <

A &1t; FTr

4.2 >

B &gt; F~

4.3 g

TRARENRS, EEWABRT (RFEIL) , HTMLEESSTH (SHRARMT/FIRRT) S8
—=HE.

{£F3 &nbsp; (Non-breaking space) KEZEETHE, XLETHRARENRREEERNITTE
5 [EEHRTT.


af://n321
af://n328
af://n333
af://n336
af://n340

5*. ¥h7HaH
FREEE

https://www.wpkube.com/html5-cheat-sheet/

HTML living standard

https://html.spec.whatwg.org

w3schoools.com HTMLS5 tutorial

https://www.w3schools.com/html/

MDN HTML guides and tutorials

https://developer.mozilla.org/en-US/docs/Learn/HTML

Lecture 3 Bootstrap

https://getbootstrap.com/docs/4.0/getting-started/introduction/

1. &N
Bootstrap —MNEFIREHF & Web R FEFEFFIMUSAIBIIRIESS, EF HTML, CSS 1 JavaScript.
Bootstrap &t T —&FIFRFCIRITHY CSS #={F0 JavaScript 8{4.

2. %8

2T EF: BERRIFINRKRSRFRSMT.
—5%: BN —EEBEE.

MR Rigit: RENRNIERERTRE.

5JR4% CSS fatk:

e {#F3 Bootstrap, ALUBTIREREM class BMHSEEMN HTML t&, TEBSRES CSS 2.
o WFHIFERAE, EXNTFHBEEHINRIEERE.


af://n345
https://www.wpkube.com/html5-cheat-sheet/
https://html.spec.whatwg.org/
https://www.w3schools.com/html/
https://developer.mozilla.org/en-US/docs/Learn/HTML
af://n359
https://getbootstrap.com/docs/4.0/getting-started/introduction/
af://n363
af://n368

3. (&M

3.1 #NNE) HTML

EHTML Y <head> =i7i0:

<link rel="stylesheet"
href="https://cdn.jsdelivr.net/npm/bootstrap@5.3.8/dist/css/bootstrap.min.css">

ELEARRYERE. @id CDN (Content Delivery Network) 3| NE#ThRANAY CSS T4

<head> FEIATIHRIN <meta> IRESHHRIMAALO :
<meta name="viewport" content="width=device-width, initial-scale=1">

Latest browser usually have it by default.

{5: bootstrap_demo.html

<!DOCTYPE html>
<html Tlang="en">
<head>
<meta name="viewport" content="width=device-width, initial-scale=1" />
<title>Bootstrap Example</title>
<link rel="stylesheet"
href="https://cdn.jsdelivr.net/npm/bootstrap@5.3.3/dist/css/bootstrap.min.css">
</head>
<body>
<div class="container">
<h1l>Bootstrap Example</hl> <button class="btn btn-danger">Click me</button>
</div>
</body>
</html>


af://n382
af://n384

L AL LSy L T LT P e e UUULJLI{JP WIS LI

Bootstrap Example

Click me

EEX{T:

<link rel="stylesheet"
href="https://cdn.jsdelivr.net/npm/bootstrap@5.3.3/dist/css/bootstrap.min.css">

& @ 1274

Bootstrap Example

Bootstrap £ <body> FUEIIENITER class EIERSCI:

<div class="container">
<h1l>Bootstrap Example</hl> <button class="btn btn-danger">Click me</button>
</div>

FE, class AILANFZNEE, ZBATIERH, WiXERY btn btn-danger . AARBHISEETIERE
T, BTLABRAN B NARERIITHE.

RSN Bootstrap, REBLETRFINFEEM class FBHREAT, XIMAY CSS style SEMMA. FAHE
BOERS CSS.

3.2 IR B

Responsive layout


af://n415

@ B
breakpoints

Bootstrap X T 6 M, AT RIERESHFERTLINNR/E. BTSRRI R4
(Class infix) SERSCHUNERZZE. 540 :

<nav class="navbar navbar-expand-1g'"></nav>

RRSMERTEFRRREEAET “large” BimBd R

Breakpoint Class infix Dimensions
X-Small None <576px
Small sm >576px
Medium md >768px
Large lg 2992px
Extra large x1 >1200px
Extra extra large xx1 >1400px

Font sizes are by default responsive after enabling Bootstrap.

@ B
Containers
FIVEHNBSMNASSE (div with class container ) LISFERIFHININIE.

div  HTML BH975Z& (division, 9X) , container 2 Bootstrap B9 CSS 5.

BRI,
Extra small Small Medium Large X-Large XX-Large
<576px >576px 2768px 2992px >1200px 21400px

.container 100% 540px 720px 960px 1140px 1320px
.container-sm 100% 540px 720px 960px 1140px 1320px
.container-md 100% 100% 720px 960px 1140px 1320px
.container-1g 100% 100% 100% 960px 1140px 1320px
.container-x1 100% 100% 100% 100% 1140px 1320px
.container-xx1 100% 100% 100% 100% 100% 1320px

.container-fluid 100% 100% 100% 100% 100% 100%


af://n419
af://n431

® MBRFE
Grid System

7E Bootstrap 1, —ANESEBEREWENH 12 7. (RILMERIS AR TRAERERTT, SRZ
RS

f5l: grid_demo.html

<!DOCTYPE html>
<html lang="en">
<head>
<meta name="viewport" content="width=device-width, initial-scale=1" />
<title>Bootstrap Example</title> <!-- Include Bootstrap CSS -->
<link rel="stylesheet"
href="https://cdn.jsdelivr.net/npm/bootstrap@5.3.3/dist/css/bootstrap.min.css">
</head>
<body>
<div class="container-sm">
No container until small breakpoint
</div>
<div class="container-md">
No container until medium breakpoint
</div>
<div class="container-1g">
No container until Targe breakpoint
</div>
<div class="container-x1">
No container until extra large breakpoint
</div>
<div class="container-xx1">
No container until extra extra large breakpoint
</div>
<p>Grid system:</p>
<div class="container bg-warning'>
<div class="row">
<div class="col-sm-1 col-x1-4 bg-primary">
Ccol 1
</div>
<div class="col-sm-2 col-x1-3 bg-secondary">
col 2
</div>
<div class="col-sm-3 col-x1-2 bg-danger">
col 3
</div>
<div class="col-sm-4 col-x1-1 bg-info">
col 4
</div>
</div>
</div>
</body>
</html>
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BRA:

&< > C @® 127.0.0.1:5500/grid_demo.html v 3 4

No container until small breakpoint
No container until medium breakpoint
No container until large breakpoint
No container until extra large breakpoint
No container until extra extra large breakpoint
srid system:

TR, WREFEYE)N, RFSLE 576 pixels if/0\, NEBXEUTH AR, LEAT Bootstrap SN HAESHY
B, IBFrEiEReRRE, AN LERITH.

@ Mobile-First [l

Bootstrap IRIHEEBNRFEMNTIREN, BMULNS/NER (BohrE) WEHl, ASHERR
ROEKBELHINESA0/3.

Eit, SMFRIER, ELEEEEXEEE (M0 col-*) B, FUFTETE Extra Small (IFRE LLEIA
HIETEN 12 FIEE.
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No container until small breakpoint

No container until medium breakpoint
No container until large breakpoint

No container until extra large breakpoint

No container until extra extra large breakpoint
Grid system:

- EERIAES:

<div class="container bg-warning">
<div class="row">
<div class="col-sm-1 col-x1-4 bg-primary">
Col 1
</div>
<div class="col-sm-2 col-x1-3 bg-secondary">
col 2
</div>
<div class="col-sm-3 col-x1-2 bg-danger">
col 3
</div>
<div class="col-sm-4 col-x1-1 bg-info">
col 4
</div>
</div>
</div>

H

FXBERIEET sm i xl, B, REFEE sm B (> 576 px) AEME—HISENFIEEE.



XS sm md g xl xxl

<576px >576px >768px >992px >1200px >1400px
Container max-width None (auto) 540px 720px 960px 1140px 1320px
Class prefix .col- .col-sm- .col-md- .col-lg- .col-x1- .col-xx1-
# of columns 12
Gutter width 1.5rem (.75rem on left and right)
Custom gutters Yes
Nestable Yes
Column ordering Yes

334HEMHS5TH

Components & utilities

https://getbootstrap.com/docs/5.1/components/accordion/
B4 Bootstrap Rt T KERIBEMREHUNEAR. 1. FXNE. &R, &EH. ~H. SMES.
RESERH CSS, (BHLFHEE S 5 Popper F.

SIAHTER: #ETHRTRENE. Be. Bk BRENSATESR.
580 .border-start (AIOHE) . .text-warning (EBXAK) . .bg-success (FEBEHE)

51: com.html

<!DOCTYPE html>
<html lang="zh-Hans">
<head>
<meta name="viewport" content="width=device-width, initial-scale=1">
<title>Bootstrap HM/rfl</title>
<1link rel="stylesheet"
href="https://cdn.jsdelivr.net/npm/bootstrap@5.3.8/dist/css/bootstrap.min.css">

</head>
<body>

<nav class="navbar navbar-expand-1g navbar-dark bg-dark'">
<div class="container">
<a class="navbar-brand" href="#">#4{Er</a>
</div>
</nav>
<div class="container mt-4">

<hl class="mb-4">Bootstrap i #l</hl>

<div class="alert alert-success" role="alert">


af://n466
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X fE— Ak (Success) A 4,
</div>

<h2 class="mt-5">44l~pl</h2>
<p>
<button type="button" class="btn btn-primary me-2">F%#4 (.btn-
primary)</button>
<button type="button" class="btn btn-warning">%%#%4 (.btn-warning)
</button>
</p>

<h2 class="mt-5">FkKH»=# (card)</h2>
<div class="card" style="width: 18rem;">
<div class="card-body">
<h5 class="card-title">kHkifi</h5>
<h6 class="card-subtitle mb-2 text-muted">+ )} ElfrEi</h6>
<p class="card-text">
RRE-MRBGFHIARHALRTH.
</p>
<a href="#" class="card-1ink text-success">#%# (.text-success)
</a>
</div>
</div>

</div>

<script
src="https://cdn.jsdelivr.net/npm/bootstrap@5.3.8/dist/js/bootstrap.bundle.min.js
"></script>
</body>
</html1>



C ® 127.0.0.1:5500/com.html v )

Bootstrap B4/l

HE—PEIH(Success)yEE A1,

=1

FEIE4 (btn-primary) 844 (btn-warning)

<k~ (Card)

ks
FHENFE

TRE—MEFNATHERATER,

HEIE (text-success)

s, class="container mt-4" class="mb-4" class="mt-5" 2 Bootstrap A9 Utilities, FE
FBF=HfaEfaE. 24,

e container 2— 1EE. BRIET—MMARNSES, BTHERERNS, FEHESENEEGH
1R (padding)

e mb-4 1 mt-4 2AETEHZ (Spacing Utilities) , BAIRFIRERETTENINLIE (margin)
ByRIAEE (padding) . 182 {property}{sides}-{size}. {4, mb-4 ZFXx {margin}
{bottom}-{4}, BPEITERIRBIRIFINNEE, K/NF 4

navbar-brand 2 Bootstrap SHV=AHHHRI— K. BIBENBTSA=FE Logo BMubZFR.

role MR HTMLS 51 ARIA (Accessible Rich Internet Applications) FRERI—ER% . EARIHLIE
X, ESRFREHEREEIRAREZ TR EE.

ek

type=“button”“ BHERATFEN <button> JTTEMITH. E HTML #, <button JTTEB=F0JEEHY
type :
e type="submit" : FITFIRRFREBEHUE (BUA) .

e type="button“: —NEBHY. REMIAMTHNERH. BES JavaScript Bed, BTFHITEFimkH
.
e type="reset" : FITEERXRH.



class="btn btn-primary me-2" 1, btn 1 btn-primary %A—#E5E, EH btn E—NEZE, I8
T IBIRAHEREARE (RiLiE. Bf. FA. RABIRSEHERE) .M btn-primary 2—1
EimzE, RAaRRERHNae (BERESE) .

style="width: 18rem;" , iXEE rem & CSS FH—/MBIHEERNI Root EM (FTEFMA/N) , 1
rem &EF HTML IRTTERFAR/N. NI, BIdigE 18 rem SJLURLL GG RE LFrE R
rem {EABRMAITTE (FA. BE. HIEE) , NMIERZLIEBZERFInThRMHE.

3.4 Hft16E
o FiEHE AURMRESRACIBERRIRE.
o R BT EHRERAIOML, FSMMRERRE
e CSSreboot: {EENMAEZAUFHAEE.
o Bl (Ratios) : EFB(HTCESRYERS HTML TTERAYSRELL.

e Bootstrap Bfx: SJLAESIMN INBIRFAEERER, 6 <i class="bi bi-airplane"></i> FHtx
SN ER.

@ JEEH

Form Controls

MAHRIXE: BHEEZRAY Bootstrap FFEHIER Ul 454, 4R ENESRAIEIERFBA
MIEEERITDRERY/RE HTML JTE.

{5: form.html

<!DOCTYPE html>
<html lang="zh-Hans">
<head>
<meta name="viewport" content="width=device-width, initial-scale=1">
<title>Bootstrap EHRHl</title>
<link rel="stylesheet"
href="https://cdn.jsdelivr.net/npm/bootstrap@5.3.8/dist/css/bootstrap.min.css">
</head>
<body>

<div class="container mt-5">
<h1>Bootstrap FHixfFEH</hl>

<h2 class="mt-4">Fzh#3%% (.form-floating)</h2>
<div class="form-floating mb-3">
<input type="email" class="form-control" id="floatingInput"
placeholder="name@example.com">
<label for="floatingInput">H FlEFHHli</Tabel>
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</div>

<h2 class="mt-4">FHRHAM AL~ (. form-text)</h2>
<div class="mb-3">
<label for="inputPassword" class="form-label">%%%</Tabel>
<input type="password" class="form-control" id="inputPassword">
<div id="passwordHelpBlock" class="form-text">
RV EIL KNI 8-20 MNF4F, A& T RMECs.
</div>
</div>

<h2 class="mt-4">JulEk (. form-range)</h2>
<label for="customrRange" class="form-Tabel">i%#H%Z (1-10)</Tabel>

"

<input type="range" class="form-range" min="1" max="10" step="1
id="customrRange">

<button type="submit" class="btn btn-primary mt-4">#£%</button>
</div>

<script
src="https://cdn.jsdelivr.net/npm/bootstrap@5.3.8/dist/js/bootstrap.bundle.min.js
"></script>
</body>
</html>

B3R A:

Bootstrap ZREIZ{4EF!

FoiRE (form-floating)

FEFHRFEIAE

RPN AR (form-text)
=3

BB EMA 8-20 NFH, BEFEMHTF.

SEEBR (form-range)

EEER (1-10)

@ BEt®

TR Bootstrap EWREMII T/ OMELRRY, FRARERERSESIMIE— CSS 324

<link rel="stylesheet" href="https://cdn.jsdelivr.net/npm/bootstrap-
icons@l.9.1/font/bootstrap-icons.css">

<link rel="stylesheet"
href="https://cdn.jsdelivr.net/npm/bootstrap@5.3.8/dist/css/bootstrap.min.css">
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5: dcon_demo.html

<!DOCTYPE html>
<html lang="en">
<head>
<meta name="viewport" content="width=device-width, initial-scale=1" />
<title>Bootstrap Example</title> <!-- Include Bootstrap CSS -->
<1link rel="stylesheet" href="https://cdn.jsdelivr.net/npm/bootstrap-
icons@l1.9.1/font/bootstrap-icons.css">
<link rel="stylesheet"
href="https://cdn.jsdelivr.net/npm/bootstrap@5.3.8/dist/css/bootstrap.min.css">
</head>
<body>
<div class="container bg-warning">
<div class="row">
<div class="col-sm-1 col-x1-4 bg-primary">
col 1 <i class="bi bi-airplane"></i>
</div>
<div class="col-sm-2 col-x1-3 bg-secondary"> <span class="border">Col
2</span>
</div>
<div class="col-sm-3 col-x1-2 bg-danger">
col 3
</div>
<div class="col-sm-4 col-x1-1 bg-info">
col 4
</div>
</div>
</div>
</body>
</html>




4. TEH
TS

Lecture 4 CSS

Cascading Style Sheets

1. 2t

1.1 BFRELR

CSS BE&MFE (Cascading Style Sheets) , BEAR—MRZEES, MERTENAME HTML IE
K.

DS BERBAE (HTML) SFRIVEIL (CSS) OF.

XU

REEBNI: W0 px (BHR). % (BHRITR). em (BEERIFIEA/N). rem (HHEMRTRFEEA/N). vh
(ROBER 1%). vw (ROTEAT 1%) .

B DRGSR, /&R (#rrggbb). EUREL (M0 rgbO, hs10) &

1.2 {EH
B=H7E HTML S CSS BI75=:

HNERRENER . RN . css X, AIESA HTML XUHEHE.

REBHFIUER: £ HTML XY <head> 1REMEER <style> TR&ENFR.

T EREEREN HTML IRERER style BHHRER. BESBRINIAERE.

Bk
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CSSIBEAXDANS, (EHTML BHHE (80 id="someName" ) BRI}
WIFERISERHE color

HARLZEM A selector { property: value; property: value; }.HEA selector EFAER
ENASK—HFRA HTMLITE. W h1, p, .highlight Z. property 2&M, BIFRERE
THFREM, 20 color, font-size, Tine-height . value 2fH, BIFRENBHREN

BiNME, 530 blue, 24px, 2em £
e D5 ; BXRSRARNHXES.

1.3 WREES

4% (Inheritance) : FIoRAREERYE, SHWERITENEML.
Fr=AEAaERTTENEITE, RS A%

BE (Cascading) fit5c4k:

o {TAIREEL > BB > SNEREERC

o BE{FRIMINIZESERRIAN

o [SERIFINIZESRIEARINN

e FRC !important HIBMSEBEEMATENN.

1.4 1%FqR

R AT EPEN AR HTML JTR. EIANEREEE:

35 ] g

FURIRIERR p EPFE <p> TR

EECFHERERS § BRATEITER

ID jBj=se #example EhEMR id="example" BMHIE— HTML TT&E
$ERlisERS .new EHTEEM class="new" B HTML 7T=
(REERERS a:hover BFBRIFIEREE <a> TR ERAURRE

{ATTRIEIERS p::first-letter BRI <p> TEHNFE—EFE
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1.5 HhR5ET

TCEREE: RFTR. TATTR. FATER

Display Bf: ATEXITTENTRIREREE, FIINSHRETERETNITHITE.
e display: none; JTRAZERBALAEHIZE.

e visibility: hidden; JTERARRMEDSHEETE.

ENL (Positioning)
Fh 7.
e static (FUR) : FiB HTML TRV E
e absolute : fif top 1 left EBHENEXI(IE
o fixed : HEXTRERNEENL

e relative : BN TFHFEHRESMNUEENL

1.6 RRE
AT HTML TE=ERMART, S3LUTEY:
* Height/width: BBKIFNEE/EE
e Padding (RifE) : WERTE, NABHIEREE.
e Border (J01E) : BEIEFAI&S.
e Margin (FNAEE) : SMER=SIE), EXRITERRIE REE.
o BEIRR: JNOIES NI ESEERLE, A, T. ENINFEE.
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1.7 IRzt
BiF: FRNTARERERTRIFEI.

MOIRTE: 38E <meta name="viewport" content="width=device-width, initial-scale=1">

RARESRSRERE, WiFMHEMaRes 100%

BRI R max-width: 100%; height: auto; & HREMATTERAEHFHRIFIKELL.

1.8 FRkiBER

CSs FERRIEEE (Preprocessors): il Sass 71 LESS . SFMMEEREEME, RSN, BihnEs
%, BISWEEMEIR CSS.

2.1 Tifs
CSS Transforms
CSS THEAJLAFE X, Y B Z #h_E#{T 2D B 3D 4.
TIRBIEFRE (Translate) . Ik (Rotate) . 48HX (Scale) . $HHH (Skew)

2.1.1 Fig
PA—E RSB,
fl:

hl {
background: Tightgreen;
transform: translate(20px, 20px) scale(0.7) skew(30deg);

XA h1 27F <style> EBRY Selector. [ <style> X2 <head> FYFITE. <head> £ <html>
NFTR. TEER.
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this is a header

this is another header

lightgreen

Wi is aheader

this is another header

2.1.2 high%
Fihze
2.1.3 48
Fihze
2.1.4 18
Fihze

2.2 idiE

transition

B
#<some ID>:hover{
property 1: result 1;

property 2: result 2:

property n: result n;

transition: <property 1> <duration 1> <timing-function 1> <delay 1>,

<property 2> <duration 2> <timing-function 2> <delay 2>,
<duration n> <timing-function n> <delay n>;

}

EEANTE <head> B9 <style> EE.

transition BHEATIEETEREETURIIEIERR. BI8EUTHREA:
o Bt (Property) : HJLARTTEANHAIEMHE.
RETFEVESHTTENEN, FRSATHNESEASREA.

., <property n>
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o FFEAYE) (Duration) : SeRTERTARAYATIE
o HETEREL (Timing-fucntion)

ease : 1B-HR-18

Tinear : £TEHEER
o FER (Delay) : FHALERIRIZESATE

LEAJIERREIRAIRAE N, BUA Os. SERERIAY 0s BN, (BEFFEAIE—MRAS 0s, FABE

:_F;REJ transition.

Bl: RRFEXN T RN TTRNEESACRIhEIEES (B

#69246b

red

<o

background ease linear ease-in

/* property, duration, timing-function, delay */

TR HBEAE <body> FRRIZRAITTRERII— 1d=box123 RIREM. HlN:

<div id="box123">this 1is 123 box</div>

{5]: transition.html

<!DOCTYPE html>
<html>
<head>
<title>Transition</title>
<style>
#box123 {
background: #69246b;
width: 100px;
height: 200px;
}
#box123:hover{
background: red;
width: 300px;
height: 100px;
transition: background 1s ease 0Os, width 2s Tlinear Os, height 3s
ease-in 0s; /* property, duration, timing-function, delay */
}
</style>
</head>



<body>

<div id="box123">this is 123 box</div>
</body>
</html1>

XEBFERFRNIZEAN 0s, = NEURRFRITE, BRI TEEAR, FrLA background &ic4s
R, height RIG4ER.

2.3 HjiiE
CSS Animations

BT transition, EAEMAISIEIDLAER @keyframes B , ERITFHSETEREM 0% El 100% AY1T793
%

{5]: animation.html

<!DOCTYPE html>
<html1>
<head>
<style>
#box123{
background: blue;
width: 50vw;
height: 50vh;
animation-name: my-animation;
animation-duration: 10s;
}
@keyframes my-animation {
0% {font-size: 10px; background: blue;}
50% {font-size: 50px; background: green}
100% {font-size: 100px; background: red}
}
</style>
</head>
<body>
<div id="box123">test</div>
</body>
</html>

@keyframes my-animation : TEMENEFFEM.

animation-name: my-animation; : animation-name EITE—NEME, TLUSEIEEE4SEN
@keyframes M.

BAERMBE— P STSTRS, ERETHRES.
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RER: #box456 NFTHIREFIARY 10s f, ERERBETEETL, FREIMEX. IEERERG
EIZFIAIRE. (BRI E R "replicates the visual result of the CSS Animation", NIE2ERK(ISHIE)
ERE—ZRE, FREENESRG.

2.4 FToBRiETN

CSS trick: Infinite scrolling
Bir: FA—KE—EREGR, KFEEER, EERETRELHIR.
<body> FRZE:

<div class="sliding-container">

<div class="sliding-background"></div>
</div>

<head> HATE X FESEAI— N KB IANE:

@keyframes slide{
0% {
transform: translate(0);

}
100% {

transform: translate(-2139px);
}

.sliding-container {
width: 100%;
height: 400px;
overflow: hidden;
position: relative;

.sliding-background {
background: url("sliding.png") repeat-x;
height: 400px;
width: 300vw;
font-size: large;
color: pink;
animation-name: slide;
animation-duration: 10s;
animation-timing-function: Tlinear;
animation-iteration-count: infinite;

X8

animation-iteration-count: infinite;

RHEENEREESREN, TRETNER.
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B, BRETENRERENKTERERY.

width: 300vw;

—RERREE.

EVNFEEE + BREREE.
HE, BERERESYHE:

background: url("sliding.png") repeat-x;
BTk, Rit— it
@keyframes slide{

0% {
transform: translate(0);

}
100% {

transform: translate(-2139px);
}

N7 LMEENTRIREN, FBHEER (£ @keyframes slide Y 100% &MZER translate {H) &
TRRSFIRRENS SRR (FHER) NRE.

[RIE: E—RFRE, ANERNERIEFEZEIRAE. AEENKER, TRER, EERm&is
BIELHERTD.

f5): [dinfinite_scrolling.html

<!DOCTYPE html>
<html1>
<head>
<style>
/% REEFEE S AN R EIITTER */
@keyframes slide{
0% {
transform: translate(0);

}
100% {

transform: translate(-2139px); /* #zhFEE FH I8 & Al w E i/
}

.sliding-container {
width: 100%;
height: 400px;



overflow: hidden;
position: relative;

.sliding-background {
background: url("sliding.png") repeat-x; /* & IEH */
height: 400px;
width: 300vw; /* >cf: WEBEHEATHO */
/* font-size M color XIi¥FRENEAH MM, (ALAHAFENX */
font-size: Targe;
color: pink;
animation-name: slide;
animation-duration: 10s;
animation-timing-function: linear;
animation-iteration-count: infinite; /* JCHE:. TIRTEA */

}

</style>
</head>

<body>
<div class="sliding-container">
<div class="sliding-background"></div>
</div>
</body>
</html1>

2.5 1248

min(...)

e Pick the smallest among parameters
max(...)

e Pick the largest among parameters
clamp(...) EXhiENE

e To ensure value is between min and max, based on ideal

e f5g0 width: clamp(30px, 50vw, 100px) , BAIA 50 vw. & 50vw /NF 30px, MIEHRA 30px, &
50vw XF 100px, MfsEFE 100px.
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2.6 B3HH: Flexbox

We discussed the display options of inline and block in CSCI2720.
EEEZMH display options:
display: flex

o ABIRIE flex-direction Fiznf
s ERTEEREY
X1

2.7 ®oRi#k: Grid

Similar to the grid system in Bootstrap, but customizable.

.item-a { grid-area: header; }

I item-b { grid-area: main; }
| .item-c { grid-area: sidebar; }
| -item-d { grid-area: footer; }
I.container {

display: grid;

1 grid-template-columns: 5@px 50px 50px 50px;
I grid-template-rows: auto;
| grid-template-areas:

I "header header header header"

"main main . sidebar"

1 "footer footer footer footer";
|

F8 class="header" RITTREPSHOEEIFE—ITHINSIZE, MREWPTREROERIE—PZE,
Bl NEERHE, BHMESES.

RRITE: 5.

Lecture 5 JavaScript & TypeScript

1. JavaScript

R
Interpreted, or just-in-time compiled language
Single-threaded

Multi-paradigm: object-oriented, imperative, functional
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fJava BARIES, BEBLEML
EBEREIEEX:
o I-EFAA: JS{ERA var, let, const, M Jjava (EAEEIXES (int, String)

o TWERA: IS BB, TENLFEARZEERIEUE, Java 2Lt SERMIVSEEIER.
e MEMAXISR: Java BEHEMANSR, S BE0R, SFUHRE SR RIE.

MISEREPRIE— N TTRERATLAA IS BIBAHR(E. BRTINNSRS, AILIATIRE Web RS2
ThRE: REPIIE. WURZE. RSRBEE
BRI -
o JSTENSERRIETT, ZNISREITIMNELIR;
o FRAFAFIAmERE, SUREERSNENHRRHRE.
o BEMRH: REEEITNSRRROEHNY (HTTP/HTTPS) #HTE(E.
JavaScript “lives” in the browser.
JavaScript is bounded by the browser runtime environment.
No direct file system or memory access
Except when user explicitly selects a file to open
No access to hardware devices unless explicitly granted
Can only communicate over browser ports or protocols, e.g., HTTP/HTTPS

We only discuss client-side JavaScript in this lecture

RIRRNBZE i JavaScript.

5): js_demo.html

<!DOCTYPE html>
<html>
<head>
<title>]S Example</title>
</head>
<body>

<!-- Embedding code in HTML -->
<p>
<script>
document.write("Hello world!");
</script>
</p>



<p>

<script>
let x = 10;
const y = 20;
var z = 30;

X = X + 30;
document.write(x+y+z);
</script>
</p>

<p>
<script>
var greeter = "hi";
var times = 4;

if (times > 3) {

var greeter = "say Hello instead of hi"; // var can be redeclared
}
document.write(greeter) // "say Hello instead"
</script>
</p>
<script>

// Declaring and initializing a boolean variable
let isLogged = false;

// Simulating a login process

function login() {
// Perform login validation and set the boolean variable accordingly
isLogged = true;

// Checking the login status
function checkLoginStatus() {
if (isLogged) {
console.log("User 1is logged in.");
} else {
console.log("User is not logged in.");

// Calling the functions

checkLoginstatus(); // output: User is not logged in.

loginQ);

checkLoginstatus(); // output: User is logged in.
</script>

<script>
// using regular expression to check valid email
function validateEmail(email) {
const regex = /A[A\s@]+@[A\s@]+\.[A\s@]+$/ ;



return regex.test(email); // test() method is used to check if th egiven
email matches the regex

}

let emaill = "example@example.com";

"invalid_email";
"colintsang@cuhk.edu.hk";

Tet email2
let email3

let email4 "abc def@example.com";

console.log(validateEmail(emaill));

console.log(validateEmail(email2));

console.log(validateEmail(email3));

console.log(validateEmail(email4));
</script>

</body>
</html>

Hello world!

90

say Hello instead of hi

1.1 (&
BRFMAIHT)S A3:

EZE s

EHTMLHA <head> A{FF

<script src="myscriptfile.js"></script>

MR BTOBEYER.

RN HTML: JEERBIE <body> RIEEHEB, BP </body> ZAI.
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<script>
document.write("Hello world!");
</script>

1.2 iFitFNm L
ALAEERNEEEEAY JS Console HrifFi.
Ctrl + Shift +

8¢ F12 - Console

[isElEEH: console.log(...)

EEEEERH: window.alert(...)

1.3 TEES5HIERR

PRRFF (Identifiers) : ROK/NG, FBELAEEFFL.
L& (Variable) :

e var : |BHX, SIEHFIEHERA

o et Bk, AJEHEFGEENEA

e const: AREEEENAH

HHERE:
e string: XAKIE, HEBSISHNGISHER
e number: SHEE 64 {1, B4F infinity F1 NaN
o bigint: {FEAKHIEF
e boolean: true or false

e undefined: TE£NF=EARTBaEE

BT 0. null., false. NaN. undefined 1 "" ZAMYUEHOEERS true

JS 2 ahiSZB (dynamically typed) 15, R— 1P EZEALUFERESEERIETE
RIS EHIERE

. ALAMER typeof
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let x

undefined

typeof x

"undefined”

> typeof 123

< "number”

> typeof "hello world"
< "string”

>
<
>
<

KRBUSEIR

When adding a number and a string, the number is treated as a string

> let x =1 + 2 +
< undefined

s x

l< 6

I>lety =1+ '"2" + 3

| < undefined

1>y

| < 123"

1

L----

PTRERPEEIREEDR, REETRIREE, EHIEFIAEL undefined.

SEHISREIEE(L

Number ()
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Sstring()

Boolean()

1.4 =58

B5|SEHWEISHEE. ATLIERA < > == iR (EFHfF) .

String characters can be accessed like array contents.

let stringvar = "abcde";
// stringvar[0] is "a"

FRFERTA

> let variableStr = "

undefined

variableStr.trim()

abcdefg

variableStr.split('c")

'
>
< "abcdefg’
>
<

» (2) [" ab’, 'defg

IEMRIAT,
WIF— R R RSB F Rl AIE AR

const regex = /A[A\s@]+@[A\s@]+\.[A\s@]+$%/;

/ /. FATEREENZRAT
A TS FAT RS
[A\s@]+ : DEE—PEENFHT.

e [Aabc] matches any single characters thatis not a, b, or c.

]
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e [Aabc]l+ matches one or more characters that is not a, b, or c.
s XBENERAR, DE—HEZEIMMEZEM (/s) 5 @ FSHIFFA.
@: g @
\. : PCEE

IR, DEREFVMIRFHL, EARRSE—MIFRTH, SXNZLEREEIENFR. RFMTE
FAskEE XA

$ : MTSFATERRVERVE

FiTehikE
String Interpolation

FBBER ML ESRENNVERN EEAN") HFHFEFEHEPIIRA

&goik: £ + BB CHUEMES

const a = 5;
const b = 10;
console.log("Fifteen is " + (a + b) + " and\nnot " + (2 * a + b) + ".");

gER:

"Fifteen is 15 and
not 20."

WMGE: FERERFEE (Template Literals)
const a 5;

const b = 10;

console.log( Fifteen is ${a + b} and

not ${2 * a + b}. );

o Em:
o FFRFERWNER RIS () Gk, MARRSISHWEIS
o TLEHFRANNAMIE ${} &, JavaScript BENTEFHBEAEIINE
o RIRFEESIFET. ReILAERS [ SHEEMNIRITR, MAEEMER \n
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1.5 E8F
- RSt
|- (EEERES

Operators

 Arithmetic operators « Logical operators
° +a ) *9 **7/9 %7 ++a o ° &&9”9'

» Assignment operators « Bitwise operators
=, +:7 - *:7 /:7 %:W R ° &7 ‘

« Comparison operators

o == 15>, >, <= « https://developer.mozilla.org/en-
« === equal value and type US/docs/Web/JavaScript/Refere
« |==":unequal value or type nce/Operators
1.6 #14H
array

M et CSE = 1'cscT'. 'CENG'1: |

let CSE = ['CSCI', 'CENG'];
< undefined

> CSE[2] = 'AIST';

< "AIST"

> CSE

< ["CSCI", "CENG", "AIST"] (3)
> CSE.length;

< 3

An array is a list of items, which can be of mixed types
Index starts at 0
An array item can be another array

The array has a type of object
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typeof NaN
"number"
9999999999999999
10000000000000000
0.5+0.1==0.6
true
0.1+0.2==0.3
false

Math.max()
-Infinity
Math.min()
Infinity

[1+[]

[1+{}
"[object Object]"”

{3+[]
]

true+true+true===3

true
true-true
%]

BT & fENED

& C %0 Java

true==

true

true===1

false
(!+[]+[]1+![]).1length
9

e g

ngq"

91-"1"

Thanks for inventing Javascript
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The for...of loops iterating in arrays, strings, maps, NodeLists, etc.

> let cars = ["honda"™, "toyota", "nissan"];
< undefined

> let x;

< undefined

>

for (x of cars) {
console.log(x);
}

honda
toyota
nissan

< undefined

The for...in loop iterating in object properties with key-value pairs

let person = {fname:"John", lname:"Doe", age:20};
undefined

let text = "";

undefined

let x;

undefined

A ATV SR AT A T ¥

for (x in person){
text += person[x];
}

¢ "JohnDoe20'

1.7 &

X¥#= function 7=HA

function myFunction(a,b) {
return a*b;

}

ERERE: HERFEXER. TEESTRMR

et x
let z

function (a,b) {return a*b};
x(4,3);
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ZEES, RERTSMENATNRREE

> function ModifyValue(value){
value = 10;

}

< undefined

> let number = 5;

< undefined

> ModifyValue(number);
< undefined

> console.log(number);

5

<{- undefined

i}

KRR

i

hello = function() {
return "hello world";

}
hello = O = {
return "hello world";

}

heTllo = (O => "hello world";

WRHPITIESRE— return statement, BILUH—EE1L.



1.8 SR ENO

In every browser, there is a window object representing the browser’s window
All global JS variables, objects, and functions are member of window
Variables: window properties
Functions: window methods
Some window objects:
e window.screen: widthm, heitgh, pixelDepth, etc.

e window.location: hostname, protocol, etc.

1.9 Popup boxes

Messages to user can be delivered with JS popup boxes
Alert box: window.alert(message)

Confirm box: window.confirm(message)

return true for OK, and false for cancel or anything else
Prompt box: window.prompt(message)

return the string of user input

These boxes are browser dependent, and not CSS skinnable.

2. TypeScript

JavaScript AUEEE.

HATA: Web XIBSE8RBEHAT JavaScript. b, TypeScript {AAB7ENEEe sl iRSS 28 EHIT 2R, R
JohmiE (BEHR) BR4E JavaScript.

U8 TypeScript fmi¥as (tsc) BERENIFFARARMGERBEERIMEMEE. R LM ERAEAERIE
wEAR.

TE: {#F npm &% tsc fmiEsS.

TENE TypeScript Bz M.
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2.1 nJikSEBY R

e JavaScript RAAGNSERY, $ERAERIDHITRRE, FEEFIEEESRA.
o TypeScript SIFEAEAEYSTHRRAEREESAY, 0 Tet x: number

REUGE: WIRE TS PIE— string RERVEME—MUERES number TR, MIEHRSIRE.

oett: RESTRRAGEN, SRERNARERITS.

g

any KB NRFELLERBMORENE, TLUMEREHRE any KB MNRKIEEREE TS TENLET
SCFRHERTHIERY, MUSRELERIATY any .

2.2 #4140
TS BRI AR ATt R &P B RSEERY.
40

Tet al: number[] = [5, 4, 3, 2, 1]1;

NRFERSEUERE, TJLUEREKEZEE (Union Type)
flgn:

let a3: (string|number)[] = [1, "two", 3, "four"];

2.3 /H
FHTE.

2.4 JW&fEO
AN,

2.5 BEN R
E2INT

2.6 TEIMgE
hTE
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Lecture 6 Form
e

RNHEEEENET HTML REBAIGERA. ZHITEH. B30, CSS HRlLRIIE

1. RBWIABIEHLEE

o HTML RERIFRAFRMHEA
o BFMAIRTRREESRSSHFRZE
o BIRBWNEBTE <form> JTHA

2. REPFEFITR

o MHHANFE:
o <input type="text">: BTN
o <input type="password"> : ZXRDEEIN
o <textarea> : ZATMNAEAN, HLABSHIAE
o FRRENEH (RAESESRTHRER) -
o <input type="email"> : HR{FHINZEFHEAHbHE
o <input type="tel">: FERMIRF LABHFTEE
o <input type="url"> : HEIFMANRIEMAY URL
o <input type="color"> : EREARILIFES
o <input type="date"s : EHHRAIEIFE
o EIRFIZ:
o <input type="chatbox"> : Si%iE
o <input type="radio">: ERIEIRHH, B name BMDEH, RAVFEZE—ER
o <select> #l <option> : BIFEFAFAERAIFIE
o TEHE: M <Fieldset> HBEME, FHEMA <legend> BIRAIRE

3. AR

e value: J8AE

e readonly: FEEHIE 85],

e disabled : FERATIA 86],
* required: FERWWIES 87].

e autofocus : TNHEHNNEAFEIREER 88].
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4. FREEWFE (<1abel>)

* ATEMFRBITRARE 92,
o BT for BIESEHITERRY 1d BIEXEL 93, 941,
o XBHMTNSESRERMEIEEREG, FEFRLREREEXR 95 961

5. REBIZHFRIE

o TEERIREA: <button type="button"> 1131,
o IRFIREH: <button type="submit">, BRINBITREIEE, BEUEREZIIRSZEEMA 113],
o EEIFH: <button type="reset"> , BRRFHIRKERBPAIFFBRANIEH 1131,

6. WEIRAZ

o ERAI: BEIRRRGIRS=RRMHIZA (e.g., PHP/Node.js) 114],
o HIELIBR-EMIIFIULE 1141,

o GETJJ3ik: BUEHmDE URL (EAEIRFFATE, BUEERIR (-2KB); URL AIRBEREFERD
SEIERPAN, FERSMEE 114, 115],

o POST Jj5i%: #UEERAZEI HTTP KM, UEARNZEARR/NRE (~1TMB Zl 2GB) 114,
1151,

o MBI EEFIwER JavaScript HATIUGE, HAMTRIPRER (FRIFET) FRPRIE
116],

7. {EBEFEN S8
o CSS: AILAMFEREMERESE input[type="..."] F1fpZE (e.g., :hover, :required, :valid) X

R TEINIRE 117,
o ISE: HTML RENEIRSS ZRIRICEERTHITIOUE 118].
o HHRAFMANIEREIE. PILLEARR. BEGERNANTIER 18],
o EHFIEY JavaScript 2612 118],
o CSS{f :valid 1 :invalid JREFRIEEAEIZE 118].

388 4: RS Fetch 245

ASLE STEBIISERREE, 1L 4(FE Bootstrap Hx(BUH HTML &5, FHiBid JavaScript Fetch
AP| SCHIE FiREIRA R, INEFRFEIIRS S
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1. {E55 1: Bl

* NCERBENNESHBIRIAYREREH (<input type="radio">)
o EXNESFEAARAY id BHERRY name EHERLIHESH

2. {¥53 2: 188 JavaScript SRR
e J9"Add comment" 3ZEHIZE onclick Zftk, §5HEF processform() HEL
* processform() EREHIESE:
o NEREMANFREFHTCHBTFHRME. TEHBHEREIEE
o SEURHRI HTML TR (B§EHH SVG BB div) RERIFE
o BINTCHIAR. XEBM SVG ERMBIRELT
o JEEMTACIFINE] #comments ZSBSAYTRER

o &G, {#F form.reset) BETKHAE

3. {£55 3: {5 JS Fetch NNEEUE
o 67 "Load File" #%5H, F5&ER Toadfile() X 230, 231],

o FHFFEINE: Google Chrome REIREARAYF fetch() AHIH, FEEAZM Web fRSS
88 235, 236, 2371,

o IETFEF Simple Web Server, HEERIF 4 EEFIRE CORS fRsk 239, 241, 242],
o WRBITIRSSEEME (e.g., http://Tocalhost:8080/ ) iAia] HTML 3214 247, 248],
e Tloadfile() EA#{: M fetch("lab_04_file.txt") EEMMHAE, AEERBENNERNS

EBRENFSHENGE (#new-comment ) B 252],

4. {£5% 4: ([ JS Fetch EAEIE

o BIE—/ "Save File" &, HRLITETFCLERIIRSES 2611,
e PUT Bik: (#F fetchQ EZA method: 'puT' AJLAEE HEEUEMATEIRSESHIA 258,

263],
o RTHEEMEM .value BN HTML STTERPRBEGE, FHEMA fetch() BRI body 1
262, 263],

Lecture 7 BF

CallbackiE&Zg/PromiselJ&2# .then J5i%/Fetch APl/async 1 await XK=
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1. %S
Asynchrony in JS

JavaScript 2E&EM (single-threaded) , —RRFEHIT—MEIE. BUTHEFIRITEMAE (Call Stack)
RE, BfEEHGE (Last-In-First-Out) BIERN.

PEERENE : WNRENMRIEFEIIRIK, BftbAEIRIFERSREE.
RRSE. REREITENESELFTFSHTH. SESTHET, SIRFRLREIEF (Events,

callbacks, Promises...)

S

[EERASY (Callback queue) : BARASEHBAFIEGHEYI, BT FRERELN. EREFRMEHEH
1THIRREL.

EHER (Eventloop) : JSSIZEFRITE, FERERALESAZ, FRINGIFHNEEHRAERE.

BERGLE: JLMER setTimeout() (FERHIT—IR) #O setinterval ) (EEEFEHIIT) KTHER
HEfEERIT.

5: timeout.html

<!DOCTYPE html>

<html1>
<head>
<title>iERHifr</title>
</head>
<body>
<p>1+1=</p>
<script>
setTimeout( () => console.log("2"), 5000);
</script>
</body>

MTRF]FFfE 5000ms (FFP) FFTE concole i 2.

IXEREFLEREL:
setTimeout( () => console.log("2"), 5000);
RIERRHEEE L. (ERRE:

setTimeout(function(){console.log("2")}, 5000)

{5]: clock.html
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<!DOCTYPE html>
<html lang="zh-CN">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>setTimeout Fl setInterval Rfil</title>
<style>
body { font-family: Arial, sans-serif; text-align: center; margin-top:
50px; }
.container { border: 1lpx solid #ccc; padding: 20px; border-radius: 8px;
max-width: 500px; margin: 0 auto; }
button { padding: 10px 20px; margin: 5px; cursor: pointer; }
#timer-output { font-size: 2em; margin-bottom: 20px; }
#message-output { color: green; font-weight: bold; }
</style>
</head>
<body>

<div class="container">
<h3>[AfF it 8% (setInterval)</h3>
<div id="timer-output'">0</div>
<button onclick="startInterval "> #hE]fFE</button>
<button onclick="stopinterval()">=Eik[Ek (clearinterval)</button>

<hr>

<h3>#EIR#T (setTimeout)</h3>
<button onclick="scheduleTimeout()">% & 3 #E#iT</button>
<button onclick="clearscheduledTimeout()">EH#EiR (clearTimeout)</button>
<p id="message-output">ZEMHHE. .. .</p>
</div>

<script>
// --- 1. setInterval Ml clearInterval ---
let intervalId = null;
let count = 0;

/~,':~,':
* JFERIRIRE AT
*/
function startInterval() {
if (intervalid === null) {
// setInterval(): 1000 =f (1 ) BT —IKREL
intervalld = setInterval(function() {
count++;
document.getElementById('timer-output').textContent = count;
console.log( Interval running: ${count} );
}, 1000);
document.getElementById('timer-output').style.color = 'blue';
}
}
/',':',':

* kIR
* /



function stopInterval() {
if (intervalld !== null) {
// clearInterval(): f#iL setInterval() WEKEEHIT
clearInterval (intervalIld);
intervalid = null;
console.log('Interval stopped.');
document.getElementById('timer-output').style.color = 'red';

// --- 2. setTimeout A clearTimeout ---
let timeoutId = null;

ik
IR AR IR AT
*/
function scheduleTimeout() {
// TEHEZ AR, DA EE S
clearscheduledTimeout();

document.getElementById('message-output').textContent = 'CBEER. ..
3SFEHIHEE. '

// setTimeout(): £ 3000 =/ (3 ) JFEfT—XKEH
timeoutId = setTimeout(function() {
document.getElementById('message-output').textContent =
"“Hello”HERIIHILL s
console.log('Timeout executed.');
timeoutId = null; // $AT/EIHESID

}, 3000);
}
Vs
* B ZEIR AT
*/
function clearscheduledTimeout() {
if (timeoutId !== null) {
// clearTimeout(): HUY setTimeout() W EKEEPAT
clearTimeout(timeoutId);
timeoutId = null;
document.getElementById('message-output').textContent = 'ZERHAITE
BUH. '
console.log('Timeout cleared.');
}
}
</script>
</body>
</html1>

BIR: H{RER setinteval () B, TR —NSEEE(THOEMIME, T IUSHEELLRMER,
setInteval () SIRE—MEHAY 1D S. BT intervalld {ERRRA 1D SHZE.

AEFEELIR, 18X ID 51845 clearInterval (O BiHE].



FIE, setTimeout() HESIREI—MEFK ID S, FIH timeooutId F{RTE.

TR, setinterval() 0 setTimeout() EME#HARMNBHEIRENE. (BEHITSER, —MNAIRERE
BEHNT, — I ERIEEREEHRITX.

TR,

1.1 ElEAERE
Callback functions

EX: H—PMREFNS— T RENSHEE, AERERERN, SHMARREERE c2ERRER
STRLAS AT

ElEHEAR (Callback hell) : EIHEXERSANENVEREEIASEIZRE S, ESEIREIEEL, ¥
VASEERNLESP.

LFERYBIFSH, setTimeout(function, delay) #1 setInteval(function, inteval) HIE—1&
%, MEEERE. XPMRESWIFELER, FRNIREEREETLEE, ZSwARNT. BEEE
2, MUENEAREASEEEBK, setTimeout) HEABHEALE (REFVEBMNGHESETHE
FAt%, IREI— ID FEEIEREFIIERRTRAZ SN 5E258k Node.js, BIEIRAARTLAZEEAST) .

HEFRIIEER, MR ELRGFERTEMES, ERRANESSHNEETITHBL, SE
HREERIERESE, AIIPEGFRA \E) RESSHENERR (ELE) T

FTLARERBERANB R B — M/ NEFFE, MAR—MRIERITRIE. FTLATEI ST A TR
BEAE.

2. Promise

BRY: Promise MEARSLHUTAVESR, SEMERENEHIAAIRE.
=R

e pending (F&) @ ¥R

o fulfilled (BLM) : ESMIH5ERL, TLAREERE.

o rejected (BIB48) : {EFKM, FTLURESERXISR.

EEAT: 1BiY Promise B9 then) FERFERE, ZAEESHIN (success) FIKM (failure) #
MEEREL (AJEE) .
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2.1 WA=

const myPromise new Promise((resolve, reject) => {

/] BERLAES . ..

setTimeout(() => {
const success = Math.random() > 0.5;

if (success) {
resolve ("#AE5EAL, X2MIE");
} else {
reject(new Error("#{ERI"));
}
}, 1000);
55

fiERE:
* new Promise(...) EMNERE, CIEFHRE—NHE Promise X5, BINKZS Pending.

e function(resolve, reject) {...} (LERMBRIRE:ELEIE, Fi) BHITEERE, &
Promise XIREZRRIZEMHT, EZFWNMRESH (HNRAFTEENER, F1EEENRE. XA
DNERELZ JavaScript 5|ZBaE XFIHRHERY) -

o resolve() # reject() AILUEZEERENIE, BRBE resolve(value)
reject(reason) , HH value RRICEFHINEIREINARA, BILARFREHELF.
reason BEE— Error YW, WIERFER. LelLAHAEAE, EEEA resolve(
8¢ reject()

o MRFLAFZERDKBEEBEE—, BRHXA Promise WFAPKRSH KT T pending 7.

resolve flrejectiBFEZFE Promise {BERNRL(ESH, RIBESHERMIEA. = Promise XWHRATIA
SAAPE, EHEREERBRSNZEHIRES, ZEERERBITHNT .

fl:

let p = new Promise ( (resolve, reject ) => {
et a = 1+1
if (a==2){
resolve('sucess"')
} else {
reject('failed')
b
1Y)

p.then((message)=>{

console.log('this is the then '+message)
}) .catch((message)=>{

console.log('this is the catch '+message)

D)
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2.2 .then(O A%

Promise SYSRATLAGER .then J5i%. 1B%:

myPromise.then(
(value) => {...},
(error) => {...}

then FiEESHNRESH, HPEZ A% E— P REEEZHSE value 5 myPromise 257
fulfilled I resolve ZEIAVSE; B NREUEZAISEL error 79 myPromise T/ rejected A
FA reject fZEIR9SEL. EJ9 myPromise FEEH .then J5iART REJREE —FIATS, ERMREEEN T,
T fulfilled BHARASE—, rejected FEASE A, BEREXT—NEE, N fulfiled FHEASE—,
rejected RSB TIHAHRIE.

SNR .then FEREZHE NS, BPARIKR Promise Zrejected, N .then JSiEASHTIHTERE.

then FiEREPHD HESFHE)
o SEBEIRMAIGA: then AEREI—LA undefined J9{EHY fulfilled 95T Promise XH&2.
o {E55IREI T —ME Promise X1 (MIEEE) . then FiESIREI—MLAZEN resolve {ERY

fulfilled #r Promise.

o (FEREIT— Promise XI5 : then FiESIREI—NHAEY Promise 318, ELRSHIERIERZIRE
B9 Promise 395 ({BEARZR—)

5]: promise.html

<!DOCTYPE html>
<html Tang="zh-CN">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>Promise k&5 .then() rfil</title>
<style>
body { font-family: Arial, sans-serif; text-align: center; margin-top:
50px; }
.container { border: 1lpx solid #ccc; padding: 20px; border-radius: 8px;
max-width: 600px; margin: 0 auto; }
button { padding: 10px 20px; margin: 10px; cursor: pointer; }
.status-box {
margin-top: 20px;
padding: 15px;
border: 2px solid #333;
min-height: 50px;
text-align: Tleft;
}
.pending { background-color: #fffacd; border-color: orange; }
.fulfilled { background-color: #e6ffe6; border-color: green; }
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.rejected { background-color: #ffe6e6; border-color: red; }
</style>
</head>
<body>

<div class="container'">
<h2>Promise JIRZ&HER</h2>
<p> s A R PR (BRI BRI </ p>

<button onclick="runAsyncoperation(true)">#fls (Resolve)</button>
<button onclick="runAsyncoperation(false)">Hi#lsI (Reject)</button>

<div id="promise-output" class="status-box pending">
<strong>H4uiIR#& :</strong> <span id="status-text">#IiHIkE (Pending)

</span>
<hr>
<strong>4i# /iR 1 </strong> <span id="result-text">ZFAT. .. </span>
</div>
</div>
<script>

// FIGEH TR

const outputDiv = document.getElementById('promise-output');
const statusText = document.getElementById('status-text');
const resultText = document.getElementById('result-text');

Vs
* HEWREN Pending
*/
function resetDisplay() {
outputDiv.className = 'status-box pending';
statusText.textContent = '#IIHIRE (Pending) ';
resultText.textContent = "{&fEidf4rd. .. ";

console.log('Promise: Pending..."');
}
/‘k‘k
* P ERAE IR El— A Promise
* @param {boolean} shouldsucceed - ¥ Promise MiZkI) (true) ;2RI
(false)
*/

function createAndRunPromise(shouldSucceed) {
// Promise XFMELFLPATHER  63]
return new Promise((resolve, reject) => {
// FERFERIERAE, Bl 2 FPaEiR
setTimeout(() => {
if (shouldSucceed) {
// SRR (Fulfilled) -> iR[EI45 51
resolve("HUEKIIIREL! FI P ID: 12345");
} else {
// AEER (rejected) -> R[EIEE RN S
reject(new Error ("M RN, HREEMRE. "));
}
}, 2000);
3



/:’::‘:
* P47 Promise JEEH .then() Ab¥RgER
* @param {boolean} succeed - REMNiZHKI
*/
function runAsyncoperation(succeed) {
resetDisplay();

const myPromise = createAndRunPromise(succeed);

// W then() J7iEkMH Promise 69]
myPromise.then(
// 1. &¥mEiE (Success callback)
(value) => {
// Promise MR#&: Fulfilled
outputDiv.className = 'status-box fulfilled';
statusText.textContent = '3 (Fulfilled)';
resultText.textContent = value;
console.log('Promise: Fulfilled. value:', value);
B
// 2. KWEHA (Failure callback)
(error) => {

// Promise IR#&: Rejected

outputDiv.className = 'status-box rejected';
statusText.textContent = '\ 44 (Rejected)';
resultText.textContent = '"4fi%: ' + error.message;
console.error('Promise: Rejected. Error:', error);
}
Dk
}
</script>
</body>
</html1>
MBI
myPromise

.then((value) => {
/7 B HAT AR
console.log("Success:", value);
// X B[] A A A

B

.catch((Cerror) => {
// RIS HAT RIS
console.log("Error:", error);
// XA R TR, (HRFIHERE

B;

KRUER then RIS — 1S4, WMNREBREBLES catch 73iRAME



#TCEA (Promise chain) : Promise ZF5BEVER, AJLUESRIIRSREFFISIENLSEHT.

2.3 SRHISRBEIR

Promise XISTEFEIFAENNAT, SEERECSH toString 75iXBHIERIR TSR, AEHEFFRES
N Et BRI ATSR, RENERMEFFHRHE.

fl:
<!DOCTYPE html>

<html>

<body>
<script>
function waitfornum(x, delay){
return new Promise((resolve, reject) => {
setTimeout(()=>{
console.log("waiting for 2 seconds, with x="+x);
resolve(x);
}, delay);
b

let add = async x => {
let a = waitfornum(10, 2000);
let b = waitfornum(20, 2000);
return x + await a + b;

}
add(5) .then(sum => console.log(sum))
</script>

</body>

</html>

# add return g9 b 818 await, MRS iEH

10
waiting for 2 seconds, with x = 20
35

waiting for 2 seconds, with x

FHMPIRFR, b LKA await, UiEHEIEHILH:
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waiting for 2 seconds, with x = 10
15[object Promise]
waiting for 2 seconds, with x = 20

XER—MES RIS

Promise EEBTZRIESS, .then, add BREREER return RUIIERUTERRESS. MUESMITTAESH
17. FrLASG add E&# return 15[object Promise], #AfS add.then #1147, BXMNEHE console, AEA
#1117 b Promise XIZRAIEIE, BPia Waiting for 2 seconds, with x=20.

24 .all Ak

HEITFEESA Promise fERE, BE(IBRISEIRFAEZEERS, oJLUMER Promise.al1 () FFiE.
BESZ— Promise a[iEI5R (BER— Promise #14H) , REIEEAPFAT Promise XI5R.

o REH N EARETF— Promise #3848, .all IREIRYEE Promise FRESIRILASE—MEHEHY
error #E4E.

o OBFUENEUHEPFTE Promise ERINARR, .all IREIRIEE Promise A< fulfilled, BRIBRME
BE—A3E, B8 TEABN Promise BIfRRE, IFESHNSENIRE—EL

| const promisel = Promise.resolve(3);

| const promise2 = 42;

| const promise3 = new Promise((resolve, reject) => {
| setTimeout(resolve, 100, 'foo');

1)

IPr‘omise.all([pr‘omisel, promise2, promise3]).then((values) => {
I console.log(values);
Y)s // [3, 42, "foo"]

L———-———————-———————--—————

3. Fetch API

EAREHINENTEIIER T, MRSHRFSIOTEE. LB TRRS SR EEUE.

RERXIS: fetch( IR[E—1 Promise 335, {EFALIE.
async/await
o async XEFHEREFEIFAFTLRE, RIFERERERER await .
* await XEFATHEREIIT, FE fetch( RERY Promise #ARIR (resolved) .
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FHEIREN
o XIMARNISIER json() 73i%, BILAM HTTP NaRA42EY JSON £E.
o JRRJLAGER text() . formbata() . arrayBuffer() /5 iAtRENE{BZERIAGEHE.

FIEREE: ATREFRE, fetchQ FAEKEE |S HIENNEL/NETRIR (RMER—IRS=R/1R0)
ERER.

3.1 [RiE

fetch SCFR EBEHUT—MERMES (FREEKresponseFE—ERE) , BRS LRE—promiseXy
%, BEEpending, RBEMIDREresponsefGZASiEAREIX N promiseXdgiiresolveit B35 Afulfilled.
awaithIfERRTET, EXNFEEEAEE, EHITEfetchiTEEXNRERE (BEREIMYESTLAE
i) . BEfetchi@A T promisefresolvedireject?{Z 7 promisefPIRZ, 7 BEMREHITHR S EREL
EENARE.

FE, fetch A—@EE8ERME fulfilled B9 Promise. BalBeTFIRFZ RV —EHFE, XHREEEEF
IR E—NEITITATRE, SAEER Promise.race() 1EiTATEEFAERY Promise 0 fetch iR[E]AY Promise i
TR, WRERTRYAHE fetch BBV resolve, MIZEFimfER AbortController BUBIEEHITHY
fetch i53K.

fl:

<!DOCTYPE html>
<html Tang="zh-CN">
<head>
<meta charset="UTF-8">
<title>Promise.race() n~fl - #EIEZ=Hl</title>
</head>
<body>

<h2>Promise.race() ¥Hix</h2>

<p>miiiesl, BH—ATE 3 BARTERIMES, HEE T 2 BrpEs Rl </p>
<button onclick="runRace(3000)">JTt4{t% (3#)</button>

<div id="output">ZR K EREXE. .. </div>

<script>
const outputDiv = document.getElementById('output');

* 1, A MERNEER AT Promise
* @param {number} delay {F&5EmrimmtE (=)
*/
function slowTaskPromise(delay) {
return new Promise((resolve, reject) => {
setTimeout(() => {
[/ AT S5 B 5E R
resolve( f£4%7 ${delay / 1000} #jamIhsem! );
}, delay);
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s

Vi
* 2. AIE—NENIRER Promise
* @param {number} timeout HEEIHSA] (=)
*/
function timeoutPromise(timeout) {
return new Promise((resolve, reject) => {
setTimeout(() => {
// WHF AR, BEE reject A EINH R
reject(new Error( iR O ${timeout / 1000} FPIRMl. "));
}, timeout);
3

/:‘::“:
© 3. BITRHHE
* @param {number} taskTime {F:55It ]
:‘:/
async function runRace(taskTime) {
const timeout = 2000; // &E 2 PPN PR

outputDiv.innerHTML = “<span style="color:orange;">R%: (50 (3
it ${taskTime}ms) ... HEFFRH]: ${timeout}Ims</span>;
try {

// Promise.race() #Ux—/ Promise #t4H, iR [mlHR5E K45 R

const result = await Promise.race([
slowTaskPromise(taskTime), // % Promise
timeoutPromise(timeout) // #E Promise

D;

// WERPATHXE, ] slowTaskPromise %658 T
outputDiv.innerHTML = "<span style="color:green;">%2): ${result}
</span>";

} catch (error) {
// WRPATHIXE, P timeoutPromise & rejected 7T
outputDiv.innerHTML = <span style="color:red;">/:
${error.message}</span> ;

3
}

</script>

</body>
</html>



3.2 .json ik

Fetch AP R EIAVAEFMEMN URL IBKIRE— Promise X%, ZWSBETHEMMER, HP—
BOHNIFE, —BOAFE. ALHBEX MRS E Response, FHitfT:

data = Response.json();
data.then(text => console.log(text));

IlE4k data [E#F79 Promise 335, (BEMEEMIUL json FZx.

PR _ERLEAE Promise BUREFRIEHRTT json 180K, FASIELS data. json B ERIARBHEHRA]
FEN.

XEE data.then(text => console.log(text)); RE—IVRAI, NSRBI TEMEE/E.

{5]: fetch.html

<!DOCTYPE html>
<html Tlang="zh-CN">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>Fetch API 1 Async/Await iH~</title>
<style>
body { font-family: Arial, sans-serif; padding: 20px; }
.container { max-width: 800px; margin: 0 auto; border: 1lpx solid #ddd;
padding: 20px; border-radius: 8px; }
button { padding: 10px 15px; background-color: #007bff; color: white;
border: none; border-radius: 5px; cursor: pointer; margin-bottom: 20px; }
button:hover { background-color: #0056b3; }
#output-area {
margin-top: 20px;
padding: 15px;
border: 1px solid #f0f0f0;
background-color: #f9f9f9;
white-space: pre-wrap; /* f&fF ISON #%{ */
text-align: Tleft;
min-height: 100px;

.status { font-weight: bold; margin-bottom: 10px; }
.loading { color: orange; }
.success { color: green; }
.error { color: red; }
</style>
</head>
<body>

<div class="container">
<h2>f§i[l Fetch M1 async/await FHEEdE</h2>

<button onclick="fetchpata()">Adi3kBUH % (ID: 1)</button>

<div id="status-message" class="status"> %4 th</div>
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<div id="output-area">
Bk R EIX R . L.
</div>
</div>

<script>
const outputArea = document.getElementById('output-area');
const statusMessage = document.getElementById('status-message');

/:’::‘:
* PR [ fetch() Ml async/await FRECEIE
*/
// 1. i/ async JCHETRE R B N D R
async function fetchbata() {
const userId = 1;
const url = "https://jsonplaceholder.typicode.com/users/${userid} ;

// BEEREER

statusMessage.textContent = "“IRA: [EfEMEF...";
statusMessage.className = 'status loading';
outputArea.textContent = "R KWL, SRS MR ... ";

try {

// 2. await: EEEREIIT, BF fetch() k[ Promise #fifuk
(Resolved)
// fetch() iRIFl—/~ Promise, resolved J5f53%| Response X%
const response = await fetch(url);
// K& HTTP RZSH, i 404
if (!response.ok) {
throw new Error( HTTP %! k&S : ${response.status} );
}
// 3. json(Q): X Response XfZHH json() ik, EAGHIR[E—A
Promise

// BATHIALEH await KEfF ISON HdfF2Hoe ik
const data = await response.json();
// FERRIPRES
statusMessage.textContent = "“JIRZ&: HIEIREULTH! '
statusMessage.className = 'status success';
// %A I BRI
outputArea.textContent = JSON.stringify(data, null, 2);

} catch (error) {
// ARE R S U B b R AR AT R
statusMessage.textContent = "RZ&: FRECKRMG! '
statusMessage.className = 'status error';
outputArea.textContent = {5 : ${error.message} ;
console.error('Fetch 4#4i%:"', error);

}

}

</script>



</body>
</html1>

3.3 .then &M vs await QbR

fetch() EREUREI— Promise XJ5R, Rt ERTLAFERLELERY .then SRAMRRY json FHaiH :

fetch('http://example.com/movies.json')
.then(res => res.json())
.then(data => console.log(data))

29K, BHERLUMER async/await SELME:

Tet getjson = async () => {
let response = await fetch('http://example.com/movies.json');
let data = await response.json();
return data;

}

getjson().then(text => console.log(text));

3.4 request #] response

7.

4. AJAX
FHh7E.

5. async fll await &=

£ 3.1 B, FURETXWPKREF.

async BREURE— Promise X958, WNSRREIAERIREI—NIE Promise {B, JavaScript BaIEEHE
IER— resolved B9 Promise. N A—EBEAIXINIIER.

await KHEFRAEGE async REAEREER, BTHT— Promise fRREHEE. (TR, await FET
LAE(EEIRE] Promise SISRAIFIATN (REL. 75ik. Promise L&) .
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TR K EFIILUBEZAY Promise SREBINSHERN—RIIRLSES:

function waitnprint(str){
return new Promise((resolve, reject)=>{
setTimeout(function(){
console.log(str);
resolve();
}, 1000);

i)

EXXNEEE, FT:

waitnprint("hello™)
.then(OQ=>waitnprint("world"))
.then(OQ=>waitnprint("!")
.then((Q=>waitnprint("END")
.catch((err)=>console.log(err));

SNERFENTEE Promise §%, MFE—NE—HY then. R, AiFHT.

E %O BRRLH— M s T, BALUEN AT async B, Xif—
ME—PRIIRETLAR await FSEHL:

async function longwait() {
await waitnprint("Hello");
await waitnprint("world");
await waitnprint("!");
await waitnprint("END");

3

Tongwait(Q;

6. fEi=LIE

6.1 try/catch/finally

£ async K&, Promise fEPAVEIRME (.catchQ #1 .finally ) AJLUBSHRER
try...catch...finally BRICER

await FATUAILAMAE try HRA.
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async function f({

try{
await something;

} catch(error){
} finally{

}

Lecture 8 Events and Programming

8.1 DOM ##§

EX: NEENER HTML SR, StE—MUREIEEY, B window.document X5 . X MU
A ERIRIER (Document Object Model, DOM)

£13: DOM E—MEREN, HBTHERNTRER, BN TRAUESINFIR, BERE—

AN

XTR

t352: DOM RHRAEREINEIIEE—R . EESMETRNIMRYR. TRNBEELARIGEIIES
(EE:NVadES

document

I <head>
<title>Hello!</title>

</head>

<body>
<div>

I <hl>Nice try</hl>

| <p>DOM is <span>fun</span>!</p>
</div>

</body>

</html>

8.2 il HTML jT3&
ATSTEROERRIS 1. 1B HTML TE2%.

A HTML TEBU T UM EEGE:
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e Selectors API: {5 CSS tHRERIAVIEIERS

o queryselector() : IREIFE—/TEHIITTE

o queryselectorallQ : REIFTEENTE, EA—FIE
o (EHEAR:

o getElementById() : TRIEME—RY ID MR EKITTER

o getElementsByClassName() / getElementsByTagName() : {ETCERNEMEERF o, IRE
—A
RIS

o WSKRES: 10 document.images . document.links. document.scripts

hiE 5= IREI{EEE
Bk, {8 1D WIRME—

getElementById() 14; HRZRE—TTE BAJTE 16
15,

®ig, EERE 17, FJL _
select NG 1919
querySelector() B/ EIE/ID (#) 1818, BANTTER

{55 CSS &R ILELD
uerySelectorall 7 NodeList 21
auery Q 20202020, L
etElementsByClassName() / S
° ’ s 22, ICIECEGh
getElementsByTagName () 23

EREHEE

ATLASRENEE ST R RSB
e element.innerHTvL : BEIREERNNEEBAE
o element.innerText : MXARE

e element.value : (NEFEETENE
e element.attribute : BE¥FIRE HTML B (40 class)

e element.style.property : BEIZIRE CSS BlYE

<!DOCTYPE html>
<html>
<head>

<title>Accessing elements</title>
</head>
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<body>

<h2 id="head">Coding for the web</h2>

<p 1id="paral">Something about <span>DOM</span></p>
<p id="para2">Another paragraph...</p>

<input type="text">

<input type="text">

<script>

// get the <span> inside id=paral, change CSS bg color
document.getElementById("paral™).getETementsByTagName(''span')
[0].style.backgroundcolor = "Tightblue";

// get the id attribute of h2
console.log(document.querySelector("h2").id);

// change the value entered in the text input box

document.querySelectorAl1("input")[0].value = "Hello";
document.querySelectorAll("input")[1].value = "world";
</script>

</body>

</html1>

Coding for the web

Something about DOM

Another paragraph...

Hello || world




8.3 BRAER

Navigation
« Navigation between nodes  Node editing
» parentNode « createElement()
« children[node#] « createTextNode()
« firstElementChild - appendChild()
- lastElementChild - insertBefore()
- nextElementSibling > remove()
e previousElementSibling - removeChild()
« replaceChild()

8.4 Events

Events have a vital role for web interaction, e.g.

+ onclick

* onload

« onunload

* onchange

* onmouseover

« onfocus

Either specify event to object or use the addeventListener() method.

8.5 Y5

Objects

JS ARFREX LHERNRHEES

IS WEARFE EE— BHAIES (A collection of properties)

BNMEMEE— B/MEXT (key/value pair) , %0 {name: “john”, age: 18}

# (Key) RS#Y

o i (key) WIRRFFTER (string) 3 Symbol

document
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o HFHERYISTAME: obj[1] F0 obj['1'] BFHH . |S SEFRENEIRAFS

o RFAE () BIBRE:
o obj.1 EAAEEN, BN 1 AR MEMATRRFT (identifier)

£ JavaScript 7, tRRFRFLATFE, RIS (2) BEETTRS ($) Fsk, REELAECFFF
L

o {BR, obj.x 2L, BEFET objl'x']

{# (Value) BN

* {& (value) RAILAR(E{AEE (anything)
o BEEZEALIESZ—IIR (another object) & null

BUEERISR

// 1. Use Tliteral notation ({fHFHEFRRE)
let stul = {name:"john", age:18} // the most commonly seen method

// 2. Define properties directly (E#E @)
Tet stul = new Object();

stul.name = "john";

stul.age = 18;

// 3. Use a constructor (function/class) ({fHyi& %)
function Student(name, age){
this.name = name;
this.age = age;
b
let stul = new Student("john", 18)
Tet stu2 new Student("tom", 17)

In most cases, the keyword this is in a function refers to the object through which the function
is being called

No this for arrow functions
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8.6 JSON

JavaScript Object Notation

Bl =

o Fi&: JSON IEFER A—MERERNEIEIMER, IFERIT

o HABAEB: HAFKEYS application/json

o iBik: B5 JavaScript iBEN— N FEIEEEI, REEASHAR—ITHSHNTFE
o FIHREIS: |SON FRIEPNFHEFEEVMAENEIS (") iEEk

o £513: JSON STIFIRELN , Flal, WRNIR. WRIEESE

o FfIXIF: JSON X#5 UTF-8 48, mIAFIE ASCII ZFF

RS

JSON BIEIREH AT AR LA R IEFHTI =0

1. $B(EX

BIRMEXIRIES (Collection of name/value pairs) - WER=FHE= (Object Literal)

o R XFTF—MBENNES

o FEHMESHAININ: TEMRIEES S, XAILBEEIAXS (object), iE% (record), Zh5HafKk
(struct), =FH (dictionary), MG%E (hash table) B >XEX#I4H (associative array)

o Bl —NMEE=TEM a. b M c IR
JSON

2. BFYIE

BFHEFIZE (An ordered list of values) - #¢B=E& (Array Literal)

o S XFTF—IHEFRIERYSIZER

o EHMIESHAIXN: EEMREES S, XATLMESCIAEEH (array). [EIE (vector), FIFE (list)
87! (sequence)

o &l —MEE=EBEN— I FATHRENEE -
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JSON

[1, 2, 3, "value #4"]

{£Js HfER JSON

JSON KB R—EXZFFTER (a piece of string) , {BEERILMRBSHEAR#EMNTEL JavaScript (JS) XI&.

// 1. ISON F7F R
let myJSoNtextl = '{"name":"john", "age":18}'; // pay attention to quotes!

// 2. fi#f% (Decode) ISON #fid )%
let myData = JSON.parse(myJSONtext) ;

// 3. %% (Encode) ¥R
Tet myJSONtext2 = JSON.stringify(mybata); // return a string

ISON MHRZE JS REMERNSR, XEFRNGEERER.

8.7 jQuery i=f=

e EX: jQuery 2—1NETIR(EDOM & (70, HiAITTER) BY JavaScript FE

o HB{SITfL: jQuery TE Web SR ELFE T 10 B4, A, HTF JavaScript BBRIEGH, SINE
EEZFANRE

o Hiflli: jQuery 2—MIFE7E DOM Z LAY S FE

jQuery B9{iZE

o S Mt (Ease-of-use): jQuery IEHEHE
o KIBEFED
o HRME%— (uniform interface) &

o ENLEEEFRAME (Cross-browser compatibility): EFZFMAHE, jQuery LABIRISEMIISELF

Lecture 9 Functions and Arrays
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ARIEEEERES JavaScript BEY 0 #1148 TN EE

JavaScript &£

o — N ISEREEIE function XKEF. ANEHIRES. ANEAISELINATIERTREE

o B% (Parameters): FELENFHIBMANZTRFIZE

e L& (Arguments): FREUEBIHMEEAILIME

o ENAME: FILUASEURMENAME, ROISHSHRIES undefined

o TFAEETLERE S, SLSOJLE arguments XISRFIHE|

Function Parameters

BRAFENAEE TEUME, BURIESIC/EN undefined

function fl(x, y=2, z) {

console.log("x = + X);
console.log("y = " + y);
console.log("z = " + 2z);

}

f1(5);

X =5

y =2

"z = undefined"

3E arrow functions ATLUBIZZIRIRE X SEHIN augments JTER.
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function 20 {
for (i of arguments) {
console.log(i);

}

f2(1,2,3)
npn
noyn
ngn

Rest Operator (...): —FM3RERAIEESLSAFA
* Rest BHWRESHFIRTHIRE—IR
* EREZRIILSIEEI— A
o TILATEETLEREER

2

function f3(x, y, ...more) {
console.log("x is " + x);
console.log("y is " + y);

console.log(more);
console.log(typeof more);

}

f3(2,4,6,8,10)
"x is 2"
"y is 4"
[6,8,10]
"object"

* Rest SHWRESEHFIRTHIRBE—IR 9.

* CRESRIULSIEEI—MEEEF 10,

o TILAESLEREER 11,



R EIASREN

Function Declaration vs Expression

// function declaration
function fl(text) {
console.log("This is the fl input: " + text);

}

// function expression with anonymous function
let f2 = function (text) {

console.log("This is the f2 input: " + text);
i

// arrow (anonymous) function in expression
Tet f3 = text => console.log("This is the f3 input: " + text);

// A AR

console.log(fl);

// function fl(text) {

// console.log("This is the f1 input: " + text);
//}

console.log(typeof f1);

f1("a");

console.log(f1l); // shows f1() code
f1l(text) {
.log( text);

}
console.log(typeof f1);

f1("a"); // executes f1()

o FHURALTE JavaScript hRUE BB R ZERN
o EREFER (Function Declaration) 212 F (hoisted) EIEERIHAIIRES, BIRILATERBBZ RIS

o FHHFAL (Function Expression) BERE—MNRETEEL—TE
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AUk ERE]

Arrow Functions

e {Ei%: (paral, para2, ...) => { statements; }

o BEASYILUEKRERS O

o BITRIARTLUIBIRAIES {} M return X§E=F

* BSTBRANVAERAES {3

o SEMEHIXSE: SELREKBEECHI this 1 arguments , NESIEAMTEREL

Y

Invoking Functions

o REBIRHATERENEES O FEA (HUT)

o FHENESHHREIRANBAS

EXEIZENER
(function() {

console.log("Hello there");

PO;
[EiES) 7

() => console.log("Hello again"))();

o VHMATHREFTIE (IIFE) RUER: ZEXEMINBERERSE), PR ERGsRPR, BT
MERIIRIEIR EESS
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// it simply invokes the alert() function.
document.querySelector("#btnl").onclick = alert("hi");

// AR, BRERE: alert("hi") iBAEMRBHATRIX TR 2 HET » BE2MH—NEE "hi"
K fE, HHERREE (alert() HREURFE] undefined) BHJEHIRZ T #btnl JLEM onclick &
P g8 MU EIEPAT 2R AT RS, ZEAES TR o Bh)E, s #btnl ARG SR AR
s, BEINER onclick JEMEWIRME ) undefined

// either arrow function or regular function is okay
document.querySelector("#btn2") .onclick = () => alert("Correct onclick alert");

//IERIER: XEIREZ onclick BYERZ —DRs (—AFEkR Rz O => alert(...)) - &1
BREGE A HRREL ERAEREER, ARHHIT AAESMHS AT #btn2 N, AR S A
(BAT) 5 AT B H 2 75 AL

SR

Nested Functions

* JS PRIREATLARE
o REPREALULRINPRENEE, BRZUARTT

fl:

function fl(a) {
function f2(b) {
return a + b;
}
return f2; //REARID, A ZHATEH

console.log(f1(10)); // code of f2 is returned, Bifunction f2(b) { return a + b; }
console.Tog(f1(10)(5)); // results of f2(5) is returned.ixfhshy 2 ok Kk B4k
(Currying) BI—AMEEEF, b —A R EuRE 57— 5L

//5 E—HME, f1(10) KT f2 1R 51 H

/ /S8, REERE F2 SCEVREEA, 3% b BIMEA S

//f2 BT return a + b. T a ¥ f1 FEMAEEER 10 GXE—NEM) , FrRIERE 10 + 5
(FrH15)
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(o] e Y

Callback Functions

function fO(callbackl, callback2) {
let x = prompt("A number?");

if (x % 2)
callbackl();
else
callback2();
3
fo(

O => alert("odd™),
O => alert("Even")
)5 J/EANPIAFTEL R B E NSO UT

o HTFEREME JavaScript FEFRENE , AWENTLEARIMNSEEE , XEWIEBIIREG
EEIEREL (callbacks)

s BRTRE)S, HEEFEHRSEHRERAWER

Generator F%

Generator Functions

e Generator REHLUREI—MEHERGEFHEAN
o AFIFIAXRHESF function* F yield
o yield XEFHATEERHEHTHER—ME
o nextO FERTIREHIT

<button onclick="alert(count.next().value)'">
Click
</button>

<script>
function* g(inc) {
let x = 0;
while (1) // —/MTEREH
yield x += inc;
3
Tet count = g(2); //€J&# Generator X% count
</script>
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B 9(2) ARUBMIT 9 REARAIE.

BiRE— Generator WHR (EXBdFE A count) , XMWURE— nextO) FHiE. BE inc #
®EAN?2

B REAAT

o JZEAMES: <button onclick="alert(count.next().value)">C1ick</button>
BIRRATHIRER, EBRPUTLATERE:
1.9 count.next( : & g REHHIT, BEIBRIT— yield BT
2. 8}1F yield x += inc; :
o x AN inc (BP 2)
o FEEIE, FHRE—MIE value F done BMAINISR
o value BHEE x AUFE

3. B7& value : alert(...) BRENEA value BIE

Generator REAKBETEAILESXERESFRG (iK/F) HEPETE x BORS

WR7TiE

Object Methods

* MRALBSERE, XEREFRANRTE
o MSEITEILUMERBESIEZL shoutO { ... }
o MRLGEERTERIFZEIRAIBRIEE

let human = {

keyword: "Hello!",

shout: function() { alert(this.keyword) }
Y //MEGN R TTE X

let human2 = {
keyword: "Hello again!",

shout() { alert(this.keyword) } // alternative shorter syntax for methods
};/ /T E X

human.shout();
human2.shout();
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JavaScript £4H

JS Arrays

Js &l

IS ARBFINES

FIERRAIR, ATLABERE. NSRA/aSEE

B R — TSRO

{#F Array.isArray(Q REIF—ME2/RAXEE A

BGOSR 2IRE | S HIRY

MMBREEEESH, TTLMFEA ... (Spread Operator), [].concat(x) & Array.from(x)

-let X = [1, 2’ 3];
console.log(Array.isArray(x)); // true

let y = x; //&HI5IH GGEED
console.log(y); // [1,2,3]
y[1l] = 0;

console.log(x); // [1,0,3]
console.log(y); // [1,0,3]

// if you want to copy by value

s = [...x]; //# x FRFAETGER R B —AHEL s +

u = []l.concat(x); //MEHZHATMH concat() ki AN x, concat &ik[El—MEE x TTHK
B u

v = Array.from(x); //Array.from() J5ikM— AN LB R (W xO GlEE—ANH
. IR Array SE6 v

[ [RXEETT AT R HHE I TS A B TR 4B, B E TR D En R
Y AL E R RECHAR R, XSRS R /BT 4% 5 )

ellfE e

Creating Arrays

o TILUEIE Array.fromQ) MW—REENSR (BB length BMRRSITRAONS) GIEEAE
o TILAfEF Spread Operator ( ... ) B&EMWEA
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let s = "Hello world";

let array = Array.from(s);

console.log(array);

// ["H™,"e™, "1, "1, "o, ", "w", "o, ", ", d" ]
console.log(s.length); // 11
console.log(array.length); // 11

let a = [1,3,5];

let b [2,4,6];

let c = [...a, 0, ...b];

console.log(c); // [1,3,5,0,2,4,6]

fagE

Destructuring Arrays

o TLUSBE AR RIENTE
o XAISREATLUREIZME
o th37#F Rest Operator (...)

let a, b, restvar;

[a, b] = [10, 20];

console.log(a);// 10

console.log(b);// 20

[a, b, ...restvar] = [10, 20, 30, 40, 50];
console.log(restvar);// [30,40,50]

|0 e

Modifying Arrays

SNRERIEIRAVEVER— PO H A EREE, 15ERA slice.
RETFEMER. RMKEHRAETITR, FHEREE, 1BERA splice.
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Gk

array.slice(start, [end])

array.splice(start, [deleteCount,

[itemsToAdd...]])

array.pop(Q)

array.push(items)

array.shift(Q

array.unshift(items)

g
IREIM start (B83) F end
(FE8) BFIREA

EYREAE, FRE— M EEH
RS TERAYEE

BIRFRERE— I TR (KR
¥E LIFO) 49,

FEERERINTTR (R
LIFO) 51,

BIFRESE— TR (S
£ FIFO) 53,

REEEFCARINTTR  (RASR(E
FIFO) 55,

let ¢ = ["cyan","magenta","yelTow","bTack"];

let cl = c.slice(1,2);

console.log(c);

// ["cyan","magenta","yellow","black"]
console.log(cl);

// ["magenta"]

let c2 = c.splice(2,1,"red","green","blue");

console.log(c);

console.log(c2);// ["yellow"]

&S

Iterating Arrays

Bix iR
(&% for fEIR Rigs, BE

// ["cyan","magenta","red","green","blue","bTack"]

= |

1=

FS

[l

2]

2]

0]
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Bk faik
for...of {EIR ETFRBEETRREIE (Bla0, BTRER) |, FREENREETR

foreach(item, index, BES—IMREWERBN, TLURRTTR. RS IFIEMEE. BFEX
array) FREAFTEFERE=ASEL array (B0 c[i]+=1)

// w1 fgy for EM (BEUREZE)
let a = [1, 3, 5];
for (let i=0; i<a.length; i++)

{
console.log(alil); // Huth4mifa
ali] = a[i]+1; // BB TE
}

console.log(a); // [2,4,6]

// w~fl 2: for...of fE¥M (CAMEHUREEL)
let b = [1, 3, 5];
for (let item of b) {
console.log(item); // #ith *mi{A
item = item + 1;  // fWWESURHMLE item, A&k b
3
console.log(b); // [1,3,5] not modified

// =l 3: forEach() - #TH!

Tet ¢ = [1, 3, 5];
c.foreach(item=>console.log(item));
// 1

// 3

// 5

// =4l 4: forEach() - 2ikfEt (B0
let ¢ = [1, 3, 5];
c.foreach(item=>1item=1item+1);
console.log(c); // [1,3,5] not modified

// =l 5: foreach(Q) - @idZ5IMEHR (FBIh)

// forEach(Q) Jivkie—ANEUAREL ZR R 2 MU =A24: (item, index, array)
Tet ¢ = [1, 3, 5];

c.foreach((item, i, c) => c[i] = c[i]+1);

console.log(c); // [2,4,6]



i E g

Searching in Arrays

Bk iR
) _ M start B item BIERS|, FKENRE
array.indexof(item, start)
-1 61,
array.lastIndexof(item, start) MWEEBEIEH item BIZSG]| 62,
array.includes(value) WREHBB2%ENIRE] true 63,

array.find(function(item, index, R . _
- IREIE—MEREGRE] true AITTE 64,
array

array.filter(function(item, index,

REI— M 2B LT RAIEA 65,
array))

const a =["a', 'b', 'c', 'b'];

// 1. a.indexof('b');
// R 1
// R MEHASKE R b, FREBERS 1 WALE.

// 2. a.indexof('b', 2);
// &R 3
// R RS 2 ("c') JFREE 'b'. 'b' B -mBBAERS 3 MALE.

// 3. a.includes('a');
// R true
// R B a PEEIGHR 'a's

// 4. a.includes(1l);
// R false
// R B a PAEEHT 1.

let num = [10, 12, 13, 15, 20];

// 1. console.log( num.find(n => n % 5) )

[/ aiF: 12

/] fERE:

// FEHAREE n=> n % 5 . £ Javascript 1, (EMEHEFRMECAAEA RAE AN true”,
W N “false .

// - 10 % 5 0 (False)

// - 12 % 5 = 2 (True) -> **3kKF|ZFE—PILEI**The first item returning true in
function will be returned

// " FindQ~ SCRMEIEERIFRE 2 KTERE, Bl *w12%%,
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// 2. console.log( num.filter(n => n % 5) )
// R [12, 13]

/] R

// “filter)~ WA KA, HWENRGIRE “true” MIR.
// - 10 % 5 = 0 (False)

// - 12 % 5 =2 (True) -> 12 #mASEREN

// - 13 %5 =3 (True) -> 13 HIMALREHA

// - 15 % 5 = 0 (False)

// - 20 %5 =0 (False)

// RAREEE AL G R EAH: **[12, 13]%%,

FEiRENE

Transform Arrays

e array.reverse() : REEFHEPITENITE
e array.splitQ / array.joinQ : BTFFHFEESFHEAEZ BRER

Converting a string to character array, or vice versa

e array.map(function(item, index, array)) : IR[E—/\RNFE T FEHAREIAUFTEE

let num = [10, 12, 13, 15, 20];
console.log( num.map(n => n * 2) )
// [20, 24, 26, 30, 40]

RE—1NEE, [RIBEIE RS ARBUEN

HTMLCollection vs NodelList

HE=R
o WMEHPE"HEE"R (Array-like Objects)
o BfIEBHFZESIF length EH
o BAIRHBRMINTELEES
o BAMERFFERMMASEmERElighter (FELE Web FFATREER)
o TILAER Array.from() HEAEERATHRETEAENA
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X35l

NodelList is static, meaning that it won't update the property (e.g., length) even after we update
the elements.

HTMLCollection is live, in some sense same as an array.

IhgEE
e HTMLCollection : ;RBREMI foreach() . find() ZXEL SiEEIZLAIHY (live), S5%84EHE
1A

* NodeList: {REEY foreach() ZFREY, EHABIRE (Flal, FEEFER filterQ) BEHERZ
BHSHY (static), EFTREERM (M length ) AREH

Lecture 10 React)S
BIEITICHIR Web RIFBHIERHERE, BD HTML + CSS +JS. 7 (EFRIEIBIIALAMIERE (1K,
TypeScript, Sass/Less) , TRERIMIELIFIIRE (FRIFRIE) , LRGNIEEEE A,

BUMHEERIMESE: React. Vue.js f1 Angular 2FERVETIHIIA.
React: . &R, I R, RE.

i
o [EHl DOM
o JSX
o Hif
o B
o K&
o Hf
o HMEIER
o KMFER
o RE
o LanEERTIE
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1. (£H

AIR: Embedding React using <script>

<head>

<script src="https://unpkg.com/react@l8/umd/react.development.js"
crossorigin></script> // @18 specifies the version to use

<script src="https://unpkg.com/react-dom@l8/umd/react-dom.development.js"
crossorigin></script>

<script src="https://unpkg.com/babel-standalone@6/babel.min.js"></script>

</head>

2. gl DOM
Document Object Model

You can pass the DOM control of your HTML to reactDOM by specifying an element with ID.

const root = ReactDOM.createRoot(document.querySelector('#app'));
root.render(element);

The element with id=app will be updated by React automatically.

#Ezezia, B id 79 app RIRIETTEREBSH React TTE element Eigk.

2.1 React 5g=

React TTEREE JS FENMAY JavaScript WS, XEEH HTML JTEHIX 5. (EE2FEEANEEREIL,
RFKREZERBET JSX (JavaScript XML) , BEfE XML/HTML BUFREELEM, BRIRILEIR 2 EREELL
BB BEMAYSTUREIA Ul £554.

ISX R BEE#EIz1T, E5|\ Babel 47528,

5: vdom.html

<!DOCTYPE html>
<html>
<head>
<title>FHE—1 React MA</title>
<script src="https://unpkg.com/react@l8/umd/react.development.js"
crossorigin></script>
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<script src="https://unpkg.com/react-dom@l8/umd/react-dom.development.js"
crossorigin></script>

<script src="https://unpkg.com/babel-standalone@6/babel.min.js"></script>
</head>
<body>

<div id="app">
<hl>React IETEINZL...</h1>
</div>

<script type="text/babel">
// 1. EX—AWHM React JTHE
const element = <hl>Hello, React & T DOM Ik !</hl>;

// 2. KRFIEH React &HIH HTML JT&K
const container = document.querySelector('#app');

// 3. & —/ React # (Root)
// XN DOM FEHIRISY React HIHE—
const root = ReactDOM.createRoot(container);

// 4. ¥ React JuRIEPFIRZEAH
// BA id=app HIcH¥EH React HZHEH
root.render(element);

</script>

</body>
</html1>

B=5INBIHIAZ Babel #i¥zs.



2.2DOM

Real DOM

DOM

Patch

Differences

Virtual DOM

Real DOM: JISERATIERMETR HTML JTZ, SUEF— DOM B, EFEE2{FIX™ Real DOM AR
=, BERE.

Virtual DOM: React #EF 7 —NEIMY. ERFFRIEUELEN, {9 DOM B—1"&Rx, BEEIRA
ReactDOM.

EEE: SNFREFPRIEE (State B Props) KRR, EFTAFEMT:
o ENUIEINER, SREABTKEZMNE, B Ul 27E ReactDOM FREFTEH.
o IHHER: React REHXMHTRARIEM DOM S[RIGHRA (IBRYEM DOM) ZERIER.

o NF#NT (Patching) : IHEHERMRE, React RIEXEITEHNES (%) MNAZISEFRATNILE
g5 DOM k.

758 MERERT. IERZPAYEL DOM LHIR(ERESESAIESE DOM EREL.

X BIEEEA Ul fERE DOM shiEFmER, REBRAEFTENRNEs A SREREIFEL,
SEIL T BRI S A9 FR A SE.

3. JSX

JavaScript BB AR, Ak # Z2ERAT AR React JtE, FE Babel #H7451E.

fl:
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<script type="text/babel">
function formatName(u) {

return u.firstName + ' ' + u.lastName;

3
const user = { firstName: 'webApp', lastName: 'CUHK' };
const element = <hl>Hello, {formatName(user)}! I am created by JSX!</hl>;
const root = ReactDOM.createRoot(document.querySelector('#app'));
root.render(element);

</script>

c ® 127.0.0.1:5501/vdom2.html w

Hello, WebApp CUHK! I am created by JSX!

EFR (Lab6) @ E—MRAMFE—LEFRHERRW (FIRIKREN) . RBHHTERIDER, BN
EARSHANINZISERRAY DOM Hh.

4. React 7t + CSS

React Jt=rJLA{FER CSS:

const myStyle = {
color: 'blue',
fontSize: '24px',
};
const element = <hl style={myStyle}>Hello, I am created by JSX!</hl>;

TR, IXZSX RIS, WRigE JSX:

const element = React.createElement("hl", {style: myStyle}, "Hello, I am from
React with
Ccss.");


af://n2049

5. tHi%

Components
= Ul FRyHIE (S, 1H%) | (FATEREER
o BHBIREEIURSFEIL
o BERHAMFISAM

props is a special keyword that represents properties passed to a component

5.1 &IV

Functional Components

function welcome(props) {
return <hl>Hello, {props.name}</hl>;
3
function App(Q) {
return (
<div>
<welcome name="colin" />
<welcome name="all students" />
</div>
);
b
const root = ReactDOM.createRoot(document.querySelector('#app'));
root.render(<App />);

5.2 RAM

People usually use class component instead of functional component

class App extends React.Component {
render() {
return (
<div className="container">
<Item />
<Item />
<Item />
</div>

DE

}

class Item extends React.Component {
render() { return <div className="box">CSCI</div>; }

}

const root = ReactDOM.createRoot(document.querySelector('#app'));
root.render(<App />);
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Heh, FiEREHEEE— render J5ik. ZAHERE=RME (BfR) ERRERE LM JSX £,
App BREBH, BETEA tem Bl (TEEFERM) . App EH render() FiEFIRE— N

className="container" B div

EE) DOM:

const root = ReactDOM.createRoot(document.querySelector('#app'));
root.render(<App />);

AB: B HTML & id="app" BIJTZ=R, BIE React iR.

B 1RVER .render AiXIER React FHAERETRERN App BIEREFEFHEE #app Be5H.

FAHRS S
e State: XAMTTLUAETISEIRIRZA (this.state) , FHEIT this.setState() SREFIRZ.

o LapEHAITIE (Lifecycle methods) : REBMRM T —FRINGE, ARVHMREBMAER. FHFE
BETRMRIBENBENZIE.

5.3 Bk
FATARBHR TRIHERES.

class App extends React.Component {

render() {

return (

<div className="container">

<Item subject="cCsSC1i" />

<Item subject="CENG" />

<Item subject="AIST" />

</div>

);

3

b

class Item extends React.Component {

render() { return <div className=“box”> My major is {this.props.subject}</div>; }
b

const root = ReactDOM.createRoot(document.querySelector('#app'));
root.render(<App />);

ERXBHPSINFEMR, EFEMTERETLUERENFEREMT. TFHM+, A this.props. {&
¥4} RIRIEA.
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5.4 K7

.

EX THEMEEENZIANTA, IRHEREEY this.setstate() FHfT.

LREHZ, SRWNEMTRERWETER.

WSREIEE:

this.setState({statel: statevalue}l)

B vs K&
o EMATE, HRXBMEBLFEY. ik

o K&, AHANIEFEE, REEEHMEAY constructor PRI, TTLUER, BT
this.setstate() ALMENECHPIRTS

6. Events

fFxh7e.

7. FRIHFES
S
ERETHRERERE D RRIAN

i

Iy

8. R
S

React i FEAZEEY, BRAFBAFEEIstatedr, FHEMH handleChange() 1 handlesubmit()
LHERETRMNTNIRA.
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9. EanAHAGE
S
RIS - B - EEEREE, KEEAEREMEIEA SRR

10. Hook
4SIE eSS EEB
B ES2015 Z 5323592 iijFﬁﬁFﬁEgE@%& (BIER
o ® | & Ersprons BB props
E LSS tERZETR, BT this R L PIERRYEIER RSN
e 5 this.state {EHY, this.setstate() [EFIEFY usestate() Hook

25

10.1 useState()

Bk

const [IREZE, BHiE#] = useState(WIHTH) ;

usestate() 2 React #HhkA (B v16.8, 2019 &) HHEFIEE Hook BIRREL
EIREI—MEEEEE [var, func]
e var: REEE, AFEEEEIE.

o func: EFTREHIERE, REIMZTENE—ITI

usestate() SEATIKSHIWAK, BMUTFHAMHDEREIFAY this.state
FREFRESTREMEFRY this.setstate
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fi:

function Count() {
// 1. WEAIRE: count
const [count, myFunc]

0
useState(0);

// 2. ENHEEAEEE, Wi EHEE myFunc BARIRES

const usercClick = () => myFunc(count + 1);

return (
<hl onclick={userclick}> Huiil-#ZE {count}</hl>
)3

10.2 useeffect()
SHEEAERFERMAER. FHREEEMNERIEABENX IS

EEE/BEHAY: componentdidMount() . componentDidupdate() 5

EIEERT: componentwillunmount()

useEffect ) RELHAH+TATHIERNER (NEFERE. 1TIPEFNEN DOM) Y Hook

ERR T RAH PR — A ER
AR SEEHERNTANG BRI EER

BB useeffect) WEBREI—MRETLARAFRIENL componentwillunmount() BY947H, HUTEETL
E

B useeffect() , BJLURMASCIIZE(LITF componentDidMount() #1 componentDidupdate() HZ
15, I BT EIUELTAIThEE

useEffect(() => {
// 1. BWERARHD (fln: & EER S, RRM%ER)

return (O => {
// 2. EHEE (k)
// TEAPFENEEC T RENEHZ TR PATIER (B componentwillunmount)
15
Y, [Dmigan]) s // 3. Hosmisd (nrik)
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5] hook.html

<!DOCTYPE html>
<html Tlang="zh-CN">
<head>
<meta charset="UTF-8">
<title>React WE&fR: KA SREHA G </titTe>
<script src="https://unpkg.com/react@l8/umd/react.development.js"
crossorigin></script>
<script src="https://unpkg.com/react-dom@l8/umd/react-dom.development.js"
crossorigin></script>
<script src="https://unpkg.com/babel-standalone@6/babel.min.js"></script>
<style>
body { font-family: Arial, sans-serif; display: flex; justify-content:
space-around; padding-top: 50px; }
.component-box { border: 2px solid #ccc; padding: 20px; border-radius:
8px; width: 45%; text-align: center; }
h2 { border-bottom: 2px solid #eee; padding-bottom: 10px; }
button { padding: 10px 20px; font-size: 16px; cursor: pointer;
background-color: #007bff; color: white; border: none; border-radius: 5px;
margin-top: 10px; }
</style>
</head>
<body>

<div id="app"></div>

<script type="text/babel">
// M React Ff#E#)ii useState F1 useEffect Hook 3, 8]
const { useState, useEffect } = React;

[ s=mmememesmsssessesessssssmemsnomens
// 1. E¥4f: (Functional Component) if#Hzx: useState Al useEffect

/] mmm e

function Counter() {
// i usestate() W¥HLIRAZE count FMIEF KA setCount 3, 5]
const [count, setCount] = useState(0);

// ESEHEAABE pR AL
const userClick = () => setCount(count + 1); // it setCount() HEHIR

&t

5]

// fifl useeffect() M AmEMIEIER 8]
useEffect(() => {
console.log( il#as i #i#: ${count} );

// REl—AMEHEE, il componentwillunmount
return (O => {
console. Tog (" i s HAF BB EHT HIVERE . .. ") ;
I
// W AT [] Fom R EERNEET G
componentDidMount/componentwillunmount)

Y, [D;



return (
<div className="component-box">
<h2> 4+ (Hook)</h2>
<p>4Aiit#: <strong>{count}</strong></p>
<button onclick={userclick}> L mil$i</button>
</div>

A
// 2. 24 (Class Component) Wizs: State A4 fE ]

A

class Countdown extends React.Component {
// WIEREATIREYIEL 16]
constructor(props) {
super(props);
// i this.state #HMIRA 10, 16]
this.state = { count: 10 };

// HEHRDEWIT (5L componentDidMount) 1]
componentDidMount() {
this.timerID = setInterval(
O => this.tick(Q,
1000

B

// APEEHEPAT (348l componentDidupdate) 1]
componentDiduUpdate() {
if (this.state.count === 0) {
clearInterval(this.timerID);

// AAFEEETHAT (351, componentwillunmount) 1]
componentwillunmount() {
clearInterval(this.timeriD);

}
tickQ {
if (this.state.count > 0) {
// WAEE this.setState() KEFRA  10]
this.setState({
count: this.state.count - 1
B
}
}
render() {
// EBURAME this.state.count 10]
return (

<div className="component-box">
<h2>28204F (Class)</h2>
<p>f3litit: <strong>{this.state.count}</strong></p>



</div>

DE
}
}
[/ mmmm e m——m -
// 3. WM (App Component)
A e

function App() {
return (
<div style={{ display: 'flex', gap: '20px' }}>
<Counter />
<Countdown />

</div>
DE
}
Jf s==c—ecssscescossoosoossoosomenonsos
// 4. {EYLE] DOM
Jf ==—=secsscescscososoososcosoooasooos

// B ID Jy 'app' HJ DOM JtE  13]

const root = ReactDOM.createRoot(document.querySelector('#app'));
// BEIRAMH  13]

root.render(<App />);

</script>
</body>
</html>

Lecture 11 NPM

BEES

11.1 npm

npm 2 Node.js f—&8%>, BHIE"Node Package Manager'fi455
EREY npm, FETHZ% Node js

FMBFHEINEFEY node_modules {43
ERVFNERFE KT (FEEERNR)
KREHEME Node js IMEFRETERFFR
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11.2 npx

npx & npm Y« TE
ERAFETERENTHIT Node 8

fll: npx create-react-app my-app

11.3 CREATE-REACT-APP

create-react-app E—Ff React NABZEIEN L

{EF#< npx create-react-app theAppName
#f5, 56F npm start SPEILAEFARIRT FEARE. M2 B Ea1A M Web BRSSE8

(R npn run build WOTLUSRMTEFIRBIR, (EHIER HTMUCSS/S RIFHIE build X
fsesh

Lecture 12 SPA and Routing

fshnk

Use loading = "Tazy" in <img> or iframe

fFEh7e.

Lecture 13 HTTP

PR AE Fin-IRSS 28281, EFImM R OMEAIIRS SEIEIFREIRS (request) , IRSSEEHF= iR
ERFHELNLN (Response)

OS| RRIERL: MEBISHMAZE. OSI #&EF 7 2, F—ER Physics Layer, tER Application
Layer.

ZBPYE: Transport Layer, {EHE
{88F TCP (Transmission Control Protocol) &Y (G EEuE.


af://n2219
af://n2224
af://n2232
af://n2236
af://n2241

RIZgtMY (Communication Protocols) : ATLEREITENIEGE, EENSEBHTEMEN, SEN
m, 5% BY. BESERRERE

bt
MAC itblit (Layer 2) : FAFEARMME EEMBEIRS

IPieht (Layer3) : RTEMBPIRRAMSEZO (IPv4 793247, IPv6 79128 (1) . FABHBUIRFIZE
(RIEABRILE A RIE

w0 (Ports) : MZEIERERIBISMEIRE EHHOZEIZR.
o HI&i®mO (Well known ports): 0- 1023 (HTTP 9 80, HTTPS J3 443)
BFiRBEE NS NMEEER— I ETAFARRO (49152-65535)
Web BES588 (201 Apache) ZRIAMSIT 80 A1 443 ]

Socket (Ef¥F): EMBRIET, WEERFREENRR, FTHEMINY + P bl + KOS

Localhost (FithEH): FEERE—SITENAHIT, BER localhost & 127.0.0.1 xR

HTTP: EkSMA
e HTTP (HyperText Transfer Protocol): 22—t Web ZFimFl Web JRSS3E8 2 BUEREURAIIN
pY
o BEMTEFIRAI, KX HTTP iEREIRSSES
o [RFESIRE] HTTP RS i
o HTTP EFIREHY, B MEREWNIIEZATIZK

o HTTP EPif (Clients): AR (user-agent), 2B HTTP/HTTPS 5 Web iR5588
BRI
o Web j{JEEE8 (40 Chrome, Safari)
o Web [@e/{EZR5|%E
o FERFLIEDO (40 Postman)

o HTTP BRS32E (Servers): SbEE HTTP/HTTPS B9 Web %ISR, H RS S8uHRIA
o HEIUAY Web iRES288 Nginx, Apache, Microsoft IS, Node.js

e URL (Uniform Resource Locator): T REIFIER Web FR . SHINY. A, BEOX
HBEEE o EM



5K

HTTP i53K (Request)

HTTP 5 KHiERTT. L&B (Headers) F0ATi%AYE (Body) ZH5L

e HTTP &i% (Methods):

[e]

o

o

GET: &R, BTHAFRELHHEE. NSsRREUFaiRscRe
IR URL (I AT IR E
HI=EHMR (-2KB)

POST: AITMMRSRAIZEIE, LURIRMEBREMBAEL . HIEA/NZEARK/INRE (~1MB
2 2GB)

GET vs. POST 221%: GET i53KAY URL SBREFAIAI, ATseFAZ LA, POST 5Kk
URL FMERFREHE

e {ER URL: BER /path?query IR FITER, EOFFHREE URL RIBRIRTR-EN

o 3LER (Headers): R MEFR-EXIRISLERFR

o

[e]

o

User-Agent : ZFinNEBRMERFRIERE
Referer : J§EFinmENEKIEAIMI URL

Content-Type : FERERPRIFAIGIASRE B EIRmRIBT =

o E{F (Body): LiEK77i%/ POST B PUT RIHEHEUE

Wi Rz

HTTP IRz (Response)

HTTP Mo FR4A7S1T (Status Line), k&P (Headers) F0E{S (Body) HEE

o IRFETT: B HTTP IEA. KRESBFIEEISE (Reason-Phrase), 1 404 Not Found

o

200-299 : FEIONmm.
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o 400-499 : EFUmiEIR

0 500-599 : IRSSEE4ER

o XE{f (Body): BEEKIIEIR, AR SEENSEMISUY SR

3L&R (Headers):
o Location : I EEMRTAEAE URL

o cache-Control, Expires, ETag : SEFHEXHISLER
o Set-Cookie : AEPimA&ix Cookie
o cContent-Type : IERFRPRIRAIGRIASEE

o content-Disposition : &K Web Z2FIHRE (MARER IS

HTTP Request

HTTP Method Request URI HTTP Version

POST /cuhk/csci2720/new HTTP/1.1 Request Line

Host: localhost

User-Agent: Mozilla/5.0 ...

Accept:

Accept-Language: en-us,en;q=0.5
Accept-Encoding: gzip,deflate Headers
Accept-Charset: ..

Keep-Alive: 115

Connection: keep-alive

Referer: http://localhost/...

Content-Type: application/x-www-form-urlencoded
Content-Length: 13

name=Student+One Body



Lecture 14 NodeJS & Express

Node.js —NavaScriptiz{TAIIAE.

* TEfRSSERImIE T)avaScript.
o JFFEEZE /O

Express & Node.js BI—M&ER, B2—M/NBERRIEN Web L FEEFHEZE.

14.1 i5KR- R

Web fRS528A0IER-IARIAEHA
e Routing (BFA) : HRHE URL A HTTP F5iXRERENATRLE.
o M HTTP iERpIREE.

o AMEBEHERE.
o Apk HTTP MRL.

14.2 Express {E5=

Express SSEFEHATLATRLE:
o EMEEHE: EiEK URL F HTTP A ARSI FIRE.
o REEWFRIMA HTTP i53K.
o (EFRIRGIZERAER HTML it

14.3 [ npm E1B{&EiR

Node.js @I npm EEIEER (S5 python BIEE)
LEEAIREER{ES node_modules NAFHIFETNEARREIELT.

f5l: &% Express

npm init
npm install express


af://n2387
af://n2399
af://n2411
af://n2421

E:\HEIN\KZE\KX=\K= term 1\ESTR 2106 Web Ff’A \Lectures\Lecture_14_NodeJS\hello_world>npm init
This utility will walk you through creating a package.json file.
It only covers the most common items, and tries to guess sensible defaults.

See 'npm help init® for definitive documentation on these fields
and exactly what they do.

Use “npm install <pkg>' afterwards to install a package and

save it as a dependency in the package.json file.

Press "C at any time to quit.
package name: (hello_world)
version: (1.0.0)

description:

entry point: (index.js)

IR, npm init FNSIHAFHEE, —IKIL Enter BISFERAIANGE, ER2XEHOAOREIAZ
index.js , BAWREREME, FohREN app.js

N—

1Z1T npm init FINE, £6JF—1 package.json

SRIEIETT npm install express, & F&— node_modules (K#J3MB, F7~XK) FI— package-
Tock. json

14.4 N\[O: app.js

EIREYF Node.js #1 Express &, AJLABIE— app.js fEANAR.

app.js AENLEESFIETT, MR Node/Express B Web fR5388 £i1z1T. HH Node js 2
JavaScript BUIz{THIEAE, Express 2 Node.js Fy—MEER/AEZR.

WRZEENEA npm app.js BaiIRSES, U app.js FERN_EEIT Node.js iIz{THIFMER
17, EBAHDTE Web IRBEMIAE.

REAR:
1. ENESE MBI\ https://Tocalhost: 3000
2. NESRRAEEAN AT Node.js BRSSERARIE— HTTP iE3K
3. Node.js/Express fRSZ=EUMIENER, RIEEMFIMSSEIE (app.js FRIRIE) HITRE
4. IRSZEREM— HTTP MBRL (BHZ HTML, JSON B H1th#E)
5. NSRBI AMEN, FHREERBSERERF.
LN EHEE MRS RRENANERES, NSRS TIERRE.

—BEIRS T AIEINL, FRAER (RSEEHH HTTPIBK) |, XMFERNBK-IBNES
HERT .

SIRBMCEIFTRIEAL, NRHREBF=IMELNAET, AETHHMNAT, E—RIABTHIER
7 NISSRERTRESARYE HTTP NSRBI SRR FEAHEAE £, MR TXIERERNE
R, NSRS EREREFINRE, MATERRERSHBRZEK.

Node.js [RBHR/BEFASERFHRE LIRREEEESFIRINMNAS, RSRRCELR
K.
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KNGS HR LR, FANESERNABEMEAS (TUEIRE. DOM £13) #Bs
bR, BNERKIANILERE, ARSSE8ImAY Node js HEABAEZRIFIN, BobtihslT, MIFHHNE
2, HSSEMEPiR/EANSEEOREDK.

L{/REF node app.js < fEEN Express MAFERFRTY, Node.js H#iES—BHinfT, BITEEMH
O (30 3000) , SFHEKCREZEFIHRAY HTTP B3,

f£1z1T Node js HZRVZ IR SITEAS, FEHRIT ctrl + ¢ FEILRSEE, HEEEXT
a{TEMO. £ Node.js RUIEITHIFIERZFRIA.

FE, app.js &IFF] node_modules . package.json HER—MNEEFREERT.

JRE: ZH{RTE app.js PfER require('express') Bf, Node.js BRIAM app.js FIERNBRE LEE
X node_modules X BEMIME—ErI LAFBIRESREER R EIFIINZL.

IR, 5IABR require, 2 request

BEIRSEEE: node app.js

XE app.js IELFRZERIAO.

ExE FRAIABE LIRSS R BN

const express = require('express')
const app = express();
app.listen(3000, (O=>{

console.Tog(" /3 zhiRk%%#31 13000™) ;
3

EREVREATHEIER FELETR:

cannot GET /

BORERER Error

X2 Express [REESREIN—MIEERES. RAETRIBHINEMRSES, BRERB SR express
(app ) WRIEKRBROZMHA. HIREHXTENLEEEHIHE) http://localhost:3000 AY, LS
FINER GET J5i%, BKIREER /, Express [RB2KEITIXA GET / 15K, AGINERSPIEHEE,
RIS BEEHNS GeT / ILEL. 7E Express #F, MNR—MEKEBLRHTENNEE, ELHAR

[E—4 404 Not Found fHiR, Ff# cannot GET / HURREEIEANIRIIA.

XEREEAER404 Not Found2ARENXNMEEEEIRE— res.sendZBELH. BN REERR
Cannot GET /. iISREERRERIFA) "404 Not Found" TUH, SHREFMEN —MSHKFIRATER
WANEBRYIEK, FHREBEXAIRSIBIINARE, fIEREEREEHNRERE— KBRS,
SRABRATE R ELIRRTIE K.



14.5 Express FEXIEHE

7 route_test/index.js

const express = require('express')
const app = express();

app.get('/pathl', function (req, res) {
res.send('you made a GET pathl request');

b

app.get('/path2', function (req, res) {
res.send('You made a GET path2 request');

)3

app.all('/*', function (req, res) {
res.send('you made a request');

B;

app.get('/path3', function (req, res) {
res.send('you will not see this');

B;

app.listen(3000, (O=>{

console.log ("3l k%% #:3 113000™) ;
)3

node index.js BIIRSBEERE, NUSEEIHE http://localhost:3000, WHEE:
You made a request

1518 http://localhost:3000/pathl, TAEIE
You made a GET pathl request

i8] http://localhost:3000/path3 , TAEIER:
You made a request

E79 express ZIZINFE, path32/cHiBEAT * ik, iRBHR{ER /path3 RIEEH

R, IIFHY express IRANETBEINAER X Bl. EBINLRLE 4.x hiRAS:


af://n2483

npm uninstall express
npm install express@4

14.5.1 BECFFiEHEH
IR,

app.all('/*', function (req, res) {
res.send('You made a request');

s

RIBOCATIZH (Catch-all Routes) , MIREAWERE, SERIREEFEIEK.

14.5.2 SRS HITE

// Regular expression matching: e.g., any path that ends with .jpg
// Note: The expression is not enclosed by any quotes
app.all(/.+\.jpg$/, (req, res) => res.send("You requested a JPG file"));

// Route parameters matching

// e.g., http://hostname/course/2720/Tecture/6
app.all('/course/:cib/lecture/:1ID', (req, res) => res.send(req.params));
// output: {"cIp":"2720", "11D":"6"}

// hyphen and dot (~ and .) are interpreted Titerally

// e.g., http://hostname/csci2720-t2

app.all('/:course-:tutorial', (req, res) => res.send(req.params));
// output: {"course":"csci2720", "tutorial":"t2"}

fRTE:

app.all(/.+\.jpg$/, (req, res) => res.send("You requested a JPG file"));

[ENRAEE, AFESIS

app.all('/course/:cib/lecture/:11D', (req, res) => res.send(req.params));

ERESEUTEL. 358 http://localhost:3000/course/1/Tecture/1 B, FEtad:

{IICIDII : lllll , ll‘I IDll : |l1|l}


af://n2499
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app.all('/:course-:tutorial', (req, res) => res.send(req.params));

BESHERHRFAT: Express NISHBEEITRSFEBRETS (-) MR () FF4

Big&: X ARER URL PERXESIRAREIEERREMRT URL &1, BRI LAED
req.params FEIREISEE

. NERiGE) http://hostname/csci2720-t2, req.params J5IR[E { "course":"csci2720",
"tutorial":"t2" }

XMTEEATLEES—E URL SHERAE

14.5.3 res.send()
{1 Express HiEA res.send(string) At, Express &LA TR EES:

e FE Content-Type MIRARL. BN, HIRRE—NAREHET HTML inERNEBEFFFERS, Express
BELSIE content-Type BN text/html .

o RKIXMRIAR: res.send(string) & string XNFRFEIEAILNAY body A&IXEIX.

e RIS, TIEE content-Type #rck. HEFEZI text/html B, BRAERIZIEIMR{K
FRIAEMA HTML R ITREARTIEZR. Fla0, BES string {FR8 HTML XREHAS, BEIERE
REA L.

T A, HeElLI&IE HTML FREs:
res.send('<hl>Hello world!</hl1>")

NIRRT A B — D — iR

LAFERE 87 Hello World J9f5l:

const express = require('express');
const app = express();

app.use((req, res) =>{
res.send('Hello world!");

B;
app.listen(3000, ) => {

console.log( Express server listening at http://localhost:3000 );
)3

fRTE:


af://n2523

const express = require('express');

S|\ Express &R iX{TCASNN0E T Express &R (Express & Node.js B9—M&ER/“add-in")
require() /2 Node.js FISREEMIIBARRATS I

const app = express();

#0451k Express RFTER: XITHURBEUER T — Express MABREFSER), BHEGBEA app . XPDEHNG
BTENXIEH. FEHEERSS

app.use((req, res) =>{
res.send('Hello world!");
B;
EXHEE (ERHLIE) : app.use) BT INEFIHITRIENSREL
HFEBIEERRE, XMHEHSERBHAIRSESNEK (TCEEEHA)
req 3R HTTP iEKXISR, res {F HTTP RIS

Hrh, res.send('Hello world!"); F:

iR —BEKEWE SR, PEEZEMAIT res.send , EFRE—TMEE "Hello
world!" BY HTTP IR4EEFim (NIEEES)

EA—BRETIEN, BREEBERSEIL, LA NPEHBIR TEBER, el /AE—E3EY 8’
mll

—RIEKRBEHE—IR res.send(), —BAFSIEMSIEEEAME, JAFSIE response KEIZF

TR

app.listen(3000, O => {
console.log( Express server listening at http://Tocalhost:3000 );
b)E

BERSEER: XITIBE5NT Express IREE, HiteFREITTENL A0 3000 K0
- REAURSERERE, (RAEEITNEE2858) http://localhost:3000
- BiSkEREPH console.log RERAEIRSERBIIHINGEERSITHITEI—KAGR

NRAFFERD> app.Tisten) , BBPATERRLITIZIT node app.js EAXLIREA, EANBEFLIE
E/9 Web RSS2 TAF (RELEITINEE, WARIEKR, BiRE app.listenO HIE, HHITREE—T
[E3ZBDEEER)



EIMBEBERTET npm init. npm install express f5, NMHEEWT:

J > = Lecture_14 Node)S > hello world

N HEF -

Fa

FFR
node modules
LJ’ appjs
| package.json

[ package-lock.json

RERTaSTIEIT node app.js , m<fTid:
Express server Tlistening at http://Tocalhost:3000

RIEFFRIFEITAS, IMEXSSRF AT LA http:/localhost:3000

whE, ERER:

< C @O localhost:3000

Hello World!

14.5.4 Si7SH3EEMR HTML

BTN —MEERRIFRTER, BAILMGIE—NEREY HTML 2R E AR AIERZ -

8E -


http://localhost:3000/
af://n2577

app.get('/content.html', (req, res) => {
// 1. QU — AR B AR SR AT A B RE I A A
var buf = '<hl>Hello from Express!</hl>"';

// 2. ATLAEIX BRI 2 13 A

// REBRATE =R name

const name = "world";

buf += “<p>This content was generated dynamically for ${name}.</p>";

// 3. BEREEN HTTP Wi R k%
// BUIER T, res.send) SBANEMN HTML CfF

res.send(buf); // Note: send() can only be called once!

b;

1518 http://localhost:3000/content.htm]l , BEER:

< C @ localhost:3000/content.html

Hello from Express!

This content was generated dynamically for World.

TR REBRTHAZTERET 1 content.htm] FESU4.

14.5.5 NRERSI
B THAMIES (W HTML) FHRE, BalnR—MEE R FEaEMES St :

app.get('/', (req, res) => {
// Send the file 'index.html' in the folder of the current script
res.sendFile(__dirname + '/index.html');
// __dirname holds absolute path of the folder of the current script

s

Xt¥, PLfcE] / BF (BP http://localhost:3000) , RMIMARERTH index.html 34
__dirname 2 Node.js W2BEE, 56 LRIHIASUGRTESX G RIVEITERE.

ER /index.html RORHIZENN, AASTIRE RS FHE—IE

XE— html 34, res.sendFile() SIRIEZYT EREIKE Ccontent-Type , NEEKENZIT
NEBEEBERIXA html 3. SN T AN EESHIRIX NS,


af://n2586

14.6 req.query() BiFFGH
Query String

ARSI TENREREAS. NNHREREZE, JUFMIBIMNMIERFRE, EAWEH
R BRFfFHEBT—MASTESRERTR, RSERNS MEEERSREER:

http://hostname/search?keyl=valuel&key2=value2...

Hep, NLEEHSKAVERERE http://hostname/search . XEEANGTHEEMATER. 8. H7M
g8, BERASHGBEEZR/II/EIIIEENT], MERFAEREGRSFX N IEEREMIA (B
4. SigHta. BEIS/LR) HHEE

fRS5ES4LIE Query String B9CES:

// Handle GET request to /search?mykey=some_value
app.get('/search', (req, res) => {
var keyword = req.query['mykey'];

if (keyword === undefined || keyword === '"')
res.send('No keyword specified');

else
res.send('The keyword is ' + keyword);

s

Uz

iy req.query['mykey']; JR[E] key XIRAY value, BFFFER.

MISERE31E]

http://localhost:3000/search?mykey=1

ko

The keyword is 1

MSERF 1]

http://localhost:3000/search

[N

No keyword specified


af://n2594

pat==aval=]
http://locaThost:3000/

kN

Cannot GET /

EAXBSEXRER request HHTIEHIE

ZMRENTLA & fFSiEE:

http://locaThost:3000/search?mykey=1&mykey=2

The keyword is 1,2

B—MEENZME, req.query() IREIFFRFEEA.
http://locaThost:3000/search?mykey=1&yourkey=2

SMEEXS, TJLABAZAN req.query() D BIEIEARE key XIRANE.

14.7 req.params() #1 req.query()

req.params() 2 14.5.2 @it BRIRHSEITE. recall:

app.all('/course/:cib/lecture/:1ID', (req, res) => res.send(req.params));

ERESEIUTEL. 358 http://localhost:3000/course/1/Tecture/1 B, FEtad:

{"cIp":"1","1ID":"1"}

req.query() EEEFHEH.

XL :


af://n2635

req.params req.query

Example
URL /test/123 /test?mykey=123&yourkey=456
Example app.get('/test/:keyid", (req,
app.get('/test', (req, res) =>
data res) =>
) res.send(req.query.mykey))
access res.send(req.params.keyid))
U Handle values within a consistent URL Searching items within URL
sage
8 structure parameters
E=1ECEE:

BEZNER req.params RBEFRM—IRIRF (ID) 8¢ URL SR siitfIEts, FEAXiEH
TEEG. EEIENAI URL

€M req.query SRAMEAIERY. RIMERENVSH, HIINEZRXHEE. HFSRENT

14.8 POST & RIS LRI

BIEIFTARISEURE, R GETIEXK (NE=Htui=m AR EZE, BOAER GET) .

NEEES A POST I RkFERAMMEN S :
o FEECIE—HTMLZEKE (<form>) , FZEHE method EA PosT, action EBHEEEN
BKAYBFR URL.
o {#FH JavaScript API (&0 fetch)

LAZREAMB: post
XERERTH index.html

<!DOCTYPE html>

<html1>
<head>
<title>form post test</title>
</head>

<body>
<form method="POST" action="/login">
<input type="text" name="loginid">
<input type="password" name="passwd">


af://n2671

<button type="submit">%3</button>

</form>
</body>

</html>

FE, REM name EBMEZEFSRIRHL Post B9 Body Y.

XERERTH index.js:

const express = require('express')
const app = express()

app.use(express.urlencoded({ extended: true }));
// AJREHEsE, mTL#TPOST Body

app.get("/", (req, res)=>{
res.sendFile(__dirname + "/index.html");

£)8

app.post('/login', (req,res)=>{
let id = req.body['loginid'], pwd = req.body['passwd'];
res.send('Login success. Your id is + 1id + ' and passward is

+ pwd);
D;

app.listen(3000, (O=>{
console.Tog("¥iMr3000™)
b;

R BAFPE%NSIEESR Tocalhost: 3000, ZAfS index.js ESHFIMA— index.html Z5FHF.

BEE—EIE, AFEERSEEHALERIZH. RRSWIRRE action BHENAI URL, BIH
BIEERTRY /login . XMERIMEHE— Post Request. index.js SeER— M EFHiEN4:

app.use(express.urlencoded({ extended: true }));

18 Post Body f##fr, RIEFBILATEREH

app.post('/login', (req,res)=>{
let id = req.body['loginid'], pwd = req.body['passwd'];

v v

res.send('Login success. Your id is + id + and passward is ' + pwd);

b;

SRH—L T body FIRBHIRIERLEABTREENMLL. JER, L5t body #TH##T, &N body
AREN. &%, BRREZESMEHIEHNAE, tHEx:

Login success. Your 1id is ... and passward is ...

BRSERFESHNARE.



14.9 FRMERE & IZEINRk

Retrieving request headers

14.9.1 ftmiaaksk

[FRERFTE Node.js 5epl, FAIEBHIZ HTTP ISREGUAEIENRER, INMIRETEFRISLEREEE

(body #ERIBETRIEERH T) .

// HTTP Request Header contains info about a client,
// info about the content embedded in the body, cookies, and more...

app.get('/*', (req, res) => {

// Header fields in the request found as properties in req.headers

console.log(req.headers);

// Helper function to get the value of a specific header with header
// name case-insensitive; returns undefined if it does not exist
console.log(req.get('user-agent'));

b;

fl: dindex.js SPLEBAIT

const express = require('express')
const app = express()

app.get('/*', (req, res) => {
console.log(req.headers);

console.log(req.get('user-agent'));

res.send("console WA I#HERL")
B;

app.1listen(3000, O=>{
console.log("#iMr3000™);
B;

518 Tocalhost:3000 5%


af://n2698
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E:\# B\ KFE\K=\KX= term 1\ESTR 2106 Web Ff/& \Lectures\Lecture_14_NodeJS\request_header>node index.js
5 0fr 3000
{

host:

connection:

accept:

v 4 Google Gemini X @ localhost3000 X  +

< C  © localhost:3000 Q

1

7 Co k 5 £ 3
Mozilla/5.0 (Windows NT 10.0; Win6l; x64) ApplelebKit/537.36 (KHTHL, like Gecko) Chrome/142.0.0.0 Safari/537.36 |RECEECESA

iFE, XE console.log(req.headers); REIRSEEIHZITH, ELSEEIT Node.js BI&<S1TH
H, MAREEFim (X5E8S) BY console fitH. NEEESSER console HAiERL , HAXNERIE
= PimRImRL. NEEE8H9 console BHAEBASHIN.

14.9.2 i &Rk

EAfE content-Type RUIRE:

// HTTP Response Header contains info about a server,
// info about the content embedded in the cookies, and more...
app.get('/*', (req, res) => {

var buf = 'This 1is plain text; "<br>" will appear as is.\n';

res.set('Content-Type', 'text/plain');
// Note: Headers can only be set before any output is sent

res.send(buf);
D;

fl:

const express = require('express')
const app = express()

app.get('/*', (req, res) => {
var buf = 'This is text/html; <br>1</br> will appear as is.\n';
res.set('Content-Type', 'text/html');
// Note: Headers can only be set before any output 1is sent
res.send(buf);

)8

app.listen(3000, ()=>{
console.log("%Wr3000™)
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D)

B

< C @ localhost:3000

This is text/html;
1

will appear as 1s.

fRRR: WNERIRBMMELAY content-Type /9 text/htm] (XPMREGAME, FEEMBXME) , MWiZ
8 html AORBERIER.

i

const express = require('express')
const app = express()

app.get('/*', (req, res) => {
var buf = 'This is text/plain; <br>1</br> will appear as is.\n';
res.set('Content-Type', 'text/plain');
// Note: Headers can only be set before any output is sent
res.send(buf);

)3

app.listen(3000, ()=>{

console.Tog("#iMr3000™)
b

< C @ localhost:3000

This is text/plain; <br>1</br> will appear as is.



f#RE: IR content-Type IREN text/plain, WRBEIFANAERGAR (NRRTLISRA
SR, W0 axt) .

14.10* [

Middleware and routingEx

Express NFREFAR E2—FRFIPEHER, BiEREXNIRFERRHIT.

SRlEfR— gL, :

function (req, res, next){...}

* req FAYEIHTTP IEKRITSR
* res F/ZHAEIHTTP MMRXGSR

o next —MENERE, WWRIFIFEMTTHTECHES, FEFEHEHRUESRETKETIIT
— A EER R IERE, EMATER nextO

FEWHRIERRINA HTTP 153k, EBEKEIARRIRHMIEREZH], BT RSN, FEAIIHEE
BIE:

o HUEMEMNT: 1EBUERENR (Body) FHINE, FHGHEHMETE req.body X E (UNf#EHT POST &

EAEE)

o REX: AEFImRMHERS UL

o BERAE: IBRBEREE (IP. IHE., BR) LUERER

o NIRIEE: MERAFEECERHEBHITIRIEAINIR.

o HUEFIQME: IIFEEIEIEKFIETHISUE.

cR[E) -

// Sl Express itk
const express = require('express');
const app = express();

// EX—AHEEXFEF: requestTime

const requestTime = (req, res, next) => {
// B req W&, mIN—AJEE req.myTime 28]
req.myTime = new Date().toLocaleDateString('en-GB'); 39]
// R next(), HEMBEL G T /PR 30, 40]
next(); 40]

};

// N requestTime Hafhfgra ikt 42]
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app.use('/*', requestTime); 42]

// EX A, Vil req.myTime J&f%

app.get('/', (req, res) => {
console.log('iERMalids%: ' + req.myTime); 45]
res.send('Hello world! i#HKRm A Eidsk. '); 46]

b))

// app.listen(3000);

Lecture 15 Cookie & Session

HTTP MY EFINER, XEWERS B ZEMNCERRBERZENAFRSHE LT ATHERX
[, Web NEEFZE—MIEISRICERE, fHian:

s AFRGER
o ZHIAFRiE

"FTRE NERRE, RSB[GEE—D HTTP IBRNA— P 2. MIZAYSESS. HTTP IRSBB[AFIES
KB, R%—N;—/\ﬂﬂﬁ%%:k RSB[A=EMCERFRRE. ARREEER. AFEL—
BRPT 4.

FEILERS | N—LEHTRIINAD HTTP EC&.

15.1 Cookies

B AME Y Cookie
Cookie EiRFRImMIAKIEXL Web ZEFIRII—/INREIE, BT E—EREIERFREHTAME.

THERE: Cookies HRNFE HTTP k&R, NS B FEESFiniRE L, FEMEINE HTTP 5
KPEIAIEEIRS S
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GET /page.php HTTP/1.1
Host: www.example.org

First request

HTTP/1.1 200 OK
Content-Type: text/html
Set-Cookie: name=value

Server-side script set a cookie

GET /anypage.php HTTP/1.1
Host: www.example.org
Cookie: name=value

Client automatically returns the cookie
on all subsequent requests

EFinKRIEGIRSS A Cookie BBRTE HTTP Bk, IRBRFALLEF iR Cookie BZTENMMLH.

BHRIFRIR .
o MW ICIERFRWEF
o DEEHE: RF—121E ID KIRBIAF
o RER: ICERPAE— WL EANES), Bilid58=77 Cookie EMULIRERFIF.

o EFRATLAEN Cookies, EANEAIR plain text file.
o NISSEBRBEOFMFERHER—A Cookies.

o FPIRSZEEMY Cookie FEFA/NEREIRE.

o F/NEKREPSIBIN HTTP IBRLEBAIAN.

o [SFATHEE (Y0207E Cookies FFEBURBETE! )

15.1.1 Cookie [E¥

Expires: Cookie IJHBRIATA]. KRIBENIASTELERAT (NISSEEKART)
Max-Age: Cookie iJHARIZR) (milliesecond) #§. LY Expires {f£5%.
Domain: 8% Cookie NRIXEIRE,. WNRISE, FEBEEENR.

Path: #87E URL 812, RESBEKREFRE SRS, Cookie LA RIAIX.
HttpOnly: Cookie REETEIRSSSHIIA.

Signed: Cookie iIIE®, IRSZAFmHMATLUENE SHEFiRlZK.
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15.2 Session

Session — UGS HTTP IERKEGIERIVAETE, flt, MEBSKESRER—EFiHINE—H
.
TEIREE:

o [REBFNEBMNEFER—HE—RIZIE ID (Session ID)

* [T ID RFEBRFIR (BEFHEE Cookie BiEEFFFHES)

o [REBENEMORNSIE ID 2 — MRESEIHEFRZTH.

o EEEERPIIRIE ID RIFRSH/IRHMAHZX NMET PSR, HINERIRE.

15.3 ERiR=FlE

window.Tocalstorage #1 window.sessionStorage FoiF Web N AFERFEIT JavaScript EXIYEEEH
FhEEEE .

o s
o AFZE/L SMB HITEfEZSE)
o FHERNEIEASEMEIRSES
o RBER—ERMFEREE LASIEEREFEFREEE
o HURLIBTR-EXHIFFME, BEYREFRIE JSON RIBHNFRTSA

o RBIRXH:
o sessionsStorage: fENIEEEE XAIATITHEA

o Tlocalstorage : JKA{RER

=T

Q1 HTML (8 marks)

(1) Which of the following tags is NOT a valid HTML5 element?

A <fieldset>

B <footer>
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C <select>

D <grid>

%= D.

fiEMT: REEA] Bootstrap RIMIERFFE.
A <fieldset> fE Lecture 6 FREFNE;
B <footer> & HTML TUHEIEERAVEDNE;

C <select> ff Lecture 6 FEEAF/\E.

(2) Which of the following statements about HTML is INCORRECT?

A: Without using other tags, you cannot create consecutive whitespace inside a <p> tag.
B: Semantic elements can help search engines understand your web page.

C: HTML can be generated by JavaScript.

D: The company's logo image usually uses the SVG format

BE: A

fRAT: AARLERE, {ReJLAERE HTML SCfR &nbsp; (non-breaking space) SREIEIELEHIZSHE.
IENTTEAM TS |2 MY

HTML AJLAE JavaScript 4ERL;

MITARY favicon IBEFE <head> EBDENX.

(3) Which of the following statements about SVG is INCORRECT?

A: SVG can be enlarged without losing quality or sharpness.

B: For the same images, the SVG format is always smaller in size compared to the JPEG format.
C: Search engines can easily understand the text in an SVG.

D: The company's logo image usually uses the SVG format.

K
[=]

il

. B

SVG B—HET XML IXEEAESIN, EHARFSXE  EFSIZSSERHEPHINS , EATL
&) Logo. AT, SVG RIERTEMERENEG, NWTEFNEG, ERIA—EL JPEG BV

(4) Consider this code snippet.

<ol type="square">
<1li>Red</Ti>
<1li>Green</11i>
<1i>Blue</Ti>
</01>



Which of the following statements best describes the rendered page?

A: Nothing will be displayed as <o1> does not accept attribute type="square"
B: An ordered list of colors with numbers from 1 to 3.

C: An ordered list of colors with letters from “a” to “c”.

D: An unordered list of colors with square markers.

&% B

BT <ol> TRERBFFIE (Ordered List). B type="square" B— TN HEZFNEILEE
(square 2 <ul/> KFFIRAWRICEKR) , EXIERSBETTA type BIE, FERBARIR
B, RS,

Q2 CSS and Bootstrap (20 marks)

(1) FBREABLTTE (inline elements) FIHRZT5E (block-level elements) RIS,
EES

Block-level: occupy full width

Inline: only occupy width of their content

Block-level: always start at a new line

Inline: can start anywhere

(2) S5 RERTTERRIGF
TR <> (BHK) . <> (BB . <img> (B F

(3) AR MR TTERAIGF

EE: <p> (%) . <h> fR#ll, <table> (FIE) &

(4) CSS #E1E25FN#¥ B (Override)

Suppose we have the following header in our HTML body.
<hl id="abc">This is a heading</hl>

4.1) Using the id selector, write down the CSS rules to change the above element into an inline
element with a yellow color in an internal style sheet.
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<style>

#abc {
display: inline;
color: yellow;

3
</style>

4.2) Without modifying the above internal style sheet, describe TWO different methods to override
the yellow color with a green color.

im—: ERRBEIN (Inline Style)

<hl id="abc" style="color: green">This is a
heading</h1>

BRIV E R &S

£ {E/ !important XiE=F

In an external style sheet, use !important to override the internal style sheet

#abc { color: green !important; }

(5) Consider the grid system in Bootstrap. The following code snippet is demonstrated in one of
our lectures.

<div "container bg-warning">
<div "row">
<div "col-sm-1 col-x1-4 bg-primary"> </div>
<div "col-sm-2 col-x1-3 bg-secondary"”> </div>
<div "col-sm-3 col-x1-2 bg-danger"> </div>
<div "col-sm-4 col-x1-1 bg-info"> </div>
</div>
</div>

Suppose the following is currently being displayed in the browser.

(1) A student claims that the yellow area (i.e., the area on the righthand side of Col 4) has the exact
same width compared to the grey area (i.e., Col 2). Do you agree? Explain your answer briefly.

N
Ex:

The student is correct.



Bootstrap grid system total columns = 12
Current display = 1+2+3+4 =10

So yellow background color = 12-10 = 2 = width of Col 2

(2) What will happen if | zoom out to a level where the "xI" breakpoint is reached?

&2 The current ratio for “Col 1:Col 2:Col 3:Col 4:background” is “1:2:3:4:2" according to the
above display screen. When “x|" is reached, the ratio will turn into 4:3:2:1:2.

(3) What will happen if | continue to zoom in and eventually reach a very small screen size (e.g., a
screen smaller than 576 pixels in width)? Hint: Bootstrap provides an automatic responsive
behaviour for such a small screen size

&= Allcol 1,2,3,4 will stack up. Each (i.e., each col) will occupy the entire row. The background

color will disappear.

Q3. JavaScript (17 marks)

(1) IERZRIATY

In our lecture, we discussed the following regular expression to check a standard email address:
const regex = /A[A\s@]+@[A\s@]+\.[A\s@]+$/;

Suppose we want to check if the address is our university staff email account. How would you

modify the regular expression? Write down your answer below. i.e., it must start with one or more

characters that are not whitespace or the @ symbol, followed by the @ symbol, and then it must
be cuhk.edu.hk

2z
=

M

const regex = /A[A\s@]+@cuhk\.edu\.hk$/;

(2) typeof
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Suppose | run the following code snippet in the console. What will be the output?

let midterm = ['100 pts', 'very easy']
typeof midterm

2K

[=)

M

'object'

fBAfT: 7E JavaScript H1, #4H (Array) BIZEBIR object

(3) In our lecture, we mentioned that JavaScript often has a floating-point error. For example, the

following code snippet will output "false", which doesn't make sense.

if (0.1 + 0.2 == 0.3){
console.log("true")

3

else{
console.log("false")

3

Suggest one way you can bypass this floating-point error in JavaScript to compare 0.1+0.2 and 0.3
correctly. Write down your solution code

BE:
Tet x = 0.0000001 // any small number is fine

if (0.140.2-0.3 < x){
console.log('true')

}

else{
console.log('false')

}

ER—MRNNBREHITILER.

(4) Consider the following function that returns the n-th Fibonacci number:

function f(n){
if (n<=1) return n;
return f(n-1) + f(n-2);

Is it possible to write it in a single-line arrow function? If yes, write down the code. If no, write
down the multiple-line arrow function.

&2 yes



f=(M) =n<=17?7?n: f(n-1) + f(n-2);

(5) Write down the output of this code snippet:

function change(arr, num) {
arr.push(4);

num = 2;
b
let a = [1, 2, 3];
let b = 1;

change(a, b);
console.log(b);
console.log(a);

1

[1,2,3,4]

(6) Suppose | want to attach an on-click event to a button to invoke an alert() function. In the

lecture, a common mistake was mentioned:

document.querySelector('#btnl').onclick = alert("hi");
Write down the correct code (use the same ID and alert message):

document.querySelector("#btnl").oncTlick = O
= alert("hi");

(7) Write down the output of this code snippet:

let ¢ = [1,2,3];
c.foreach(item=>1item+1);
console.log(c);

let d = [1,2,3];
d.foreach((item, i, d) => d[i]+=1);
console.log(d);

iy
1o

(1, 2 ,3]
(2, 3, 4]



Q4. Form and Promise (12 marks)

Q5. React])S (13 marks)

Q6. Node.JS (14 marks)

Consider this Node JS file. Assume the server runs on http://localhost:3000.

const express = require('express');
const app = express();

app.all('/loc/:1id-:eid', (req, res) => {
let str = 'Location ID: ' + req.params.lid;
str += '<br>"';
str += 'Event ID: ' + req.params.eid;
res.send(str);

b;

app.get('/midterm', (req, res) => {

res.send('your score is + req.query.myscore);

B;
app.all(C'/*"', (req, res) => res.send('welcome!"'));
app.get('/', (req, res) => res.send('Location?'));

const server = app.listen(3000);

(1) What will be displayed on the browser screen when accessing this Express site via the following
URL?

URL: http://Tocalhost:3000/Toc/csci-2720

2

=

M

Location ID: csci
Event ID: 2720

(2) Suppose the URL is now:
URL: http://localhost:3000/Toc
What will be displayed on the browser screen?

Ex:
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http://localhost:3000/

welcome!

(3) Suppose the browser screen displayed this:
your score is 100

What should be the corresponding URL?

K
=

il

http://localhost:3000/midterm?myscore=100

(4) HTTP Cookies [a]&x
Consider this code snippet.
res.cookie('cookie', "'123', {
maxAge: '100'
s
Answer the following questions:
(A) Write down the piece of data being stored as a cookie.

22 Akey-value pair is stored. The Key is 'cookie' and the valueis '123".

(B) Where will it be stored? Client or server?

&2 response, fZ{E client.

(C) What is the meaning of the properties maxAge: '"100'

Z22: 100 milliseconds f§ be deleted.

(D) Suppose | added an expires property to this cookie. Is it necessary to delete the maxAge
property if | want the cookie to expire on a specific date?

&2 Yes, it must be deleted as maxAge has precedence over expires

(E)Assume that the cookie with an expiration date is implemented successfully and there is no
further server-side action after the cookie is stored. Suggest ONE reason why the cookie is gone
before the expiration date.

&2 # User manually delete 7



Q7. T/F HJErER (16 marks)

(1) The original purpose of HTML is to share and format scientific information among researchers.

T

(2) Suppose we have two CSS rules. Both of them apply to the same element (say, the tag) and are
written in the same external sheet. The earlier one will override the later one

F. RERERLSEH

(3) JavaScript is multi-threaded

F. BRLRT2

(4) A Promise object always require one successful callback and a failure callback.

F. aJLii& A failure callback

(5) To start a web server using npm, we use the command npm begin

F. npm start

(6) Session keeps temporary data on the server side

T

(7) Suppose we have an element with id="123". The return of getElementbyID('123') and
querySelector('#123') are NOT exactly the same

T

(8) The client can find cookies in the HTTP response body

F. It should be head instead of body.

Project

ddl: 12.18 23:59
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