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Chuwong 1. Toéng quan vé Javascript

1.1. Giéi thiéu vé Javascript

JavaScript 13 mot ngdn ngir 1ap trinh da nén tang (cross-platform), ngdn ngir 1ap trinh
kich ban, huéng ddi twong. JavaScript 1a mot ngdn ngir nhé va nhe (small and lightweight).
Khi nam bén trong mot moi truong (host environment), JavaScript c6 thé két ndi t6i cac
object ciia moi trudng d6 va cung cip cac cach quan Iy chung (object).

JavaScript chira cac thu vién tiéu chuan cho cic object, vi du nhu: Array, Date, va
Math, va cac yéu té cdt 156i ctia ngodn ngit lap trinh nhu: toan tir (operators), cau trac diéu
khién (control structures), va cau lénh. JavaScript c6 thé duoc mé rong cho nhiéu muc dich
bang viéc b6 sung thém céc object; vi du:

Client-side JavaScript - JavaScript phia may khéach, JavaScript duoc mé rong bang cach
cung cip cac object dé quan 1y trinh duyét va Document Object Model (DOM) cua né. Vi
du, phan mé rong phia may khach cho phép mot ing dung tac dong téi cac yéu té trén mot
trang HTML va phan hdi giéng cac tac dong ctiia ngudi ding nhu click chudt, nhap form, va
chuyén trang.

Server-side JavaScript - JavaScript phia Server, JavaScript duoc md rong bang cach
cung cip thém cac ddi twong can thiét dé dé chay JavaScript trén may chu. Vi du, phan mé
rong phia server nay cho phép tng dung két ndi véi co so dit liéu (database), cung cap thong
tin mot cach lién tuc tir mot yéu cau téi phan khac cua ¢ng dung, hoic thyc hién thao tac voi
cac tap tin trén may chu.

JavaScript va Java

JavaScript va Java thi gidng nhau & nhitng cai ndy nhung lai khac nhau & cai khac. Ngon
ngit JavaScript c6 1& gidng gidng v4i ngdn ngir Java nhung JavaScript khong cé khai bao
static ciing nhu khong c6 "tinh manh vé kiéu" (strong type checking) nhu Java. Cu phap
(syntax) lap trinh, dat tén cong thirc va xay dung diéu khién luu luong (control-flow) co ban
cuia JavaScript phan 16n dya theo ngdn ngit 1ap trinh Java, d6 ciing 1a 1y do tai sao JavaScript
dugc d6i tén tir LiveScript thanh JavaScript.

Nguoc lai véi hé théng thoi gian bién dich (compile-time) Java cua cac 16p dugc xay
dung boi cac khai bao, JavaScript hd trg nén tang hé thong thoi gian chay dua trén mot sd
lugng nho cac loai dir liéu dai dién cho sb, boolean va dit liéu cac chudi. JavaScript c6 mot
md hinh it phd bién hon 1a mé hinh d6i tugng dya trén nguyén mau (prototype-based) thay
vi cac md hinh ddi tugng dua trén 16p (class-based). Cac mé hinh da trén nguyén mau cung
cap kha ning thira ké niang dong; nghia 13, nhiing gi duoc ké thira cé thé khac nhau cho cac
d6i tuong khac nhau. JavaScript ciing hd tro cac phuong thirc (function) khong khai bao bat



clr gi ¢ trong. Phuong thirc ¢6 thé 1a mot trong cac thude tinh (property) ctia cac ddi tuong,
thue thi nhu 13 mot phuong thire da duge dinh kiéu (loosely typed methods).

JavaScript 1a mot ngdn ngit rat ty do so véi Java. Ban c6 thé khong can khai bao tat ca
bién (variable), 16p (class) va ca phuong thic (method). Ban khong cin quan tdm cho du
phuong thic d6 1a public, private hodc protected, va ban khong can phai implement
interfaces. Bién, tham sb (parameters), va kiéu tra vé ciia phuong thic (function return) ciing
khong can phai rd rang.

1.2. Lich sir hinh thanh va phat trién caa Javascript
1.2.1. Lich si hinh thanh Javascript

Javascript duoc biét dén lan dau tién 13 Mocha va chi ngay sau d6 mét thoi gian no duoc
d6i tén thanh Livescript va cudi cung Netscape da d6i tén thanh Javascript, bai vi sy phé bién
ctia Java nhu 13 mot hién tuong luc bay gio.

Sau khi ngdn ngit méi duoc tao ra, nhom marketing cta Netscape di yéu cau Sun cho
phép ho dit tén ngdn ngir 13 Javascript dé truyén thong va quang ba, va sau do ciing chinh 1a
1y do ma tai sao hau hét ngudi dung chua sir dung Javascript bao gio, da nghi rang Javascript
c6 lién quan dén Java.

Khoang 1, 2 ndm sau khi phat hanh Javascript trén trinh duyét, trinh duyét IE cua
Microsoft di 14y lai ngdn ngit nay vao bat dau tao ra ngdn ngit cua riéng minh c6 tén 1a Jscript.
Ciing tai thoi diém do, IE dd “thdng tri” thi truong va khong lau sau d6 Netscape dd phai
dong ctra du an ctia minh.

Truéc khi Netscape xudng déc, vao nim 1997 ho da chuyén Javascript dén ECMA
International dé lam cong tac chuan hoa va viét dic ta,... Cai tén ECMAScript di duoc hinh
thanh tur day.

Trudc d6 Netscape da phat hanh mot vai phién ban ECMAScript va dén nim 1999 thi
phién ban ECMAScript 3 dugc phat hanh — phién ban cubi cung trudc khi Netscape di vao
“ché do nga dong” trong sudt 10 nam tiép theo. Trong suét 10 ndm qua, Microsoft da “thdng
tri” toan bo thi truong va hang cling khong ngiing cai tién cac san pham cta minh. Tiép sau
do6 1a su ra doi cua mot loat cac trinh duyét khac nhu Firefox, Chrome va Opera.

Phién ban ECMAScript 4 da bi “lang quén”. Phién ban ECMAScript 5 dugc phat hanh
vao nam 2009, ECMAScript 6 dugc phat hanh vao nam 2015 va phién ban ECMAScript 7,
8, 9 cling dugc phat hanh vao cac nam 2016, 2017, 2018.

1.2.2. ECMAScript la gi

ECMAScript 1a tén chinh thiic cua ngon ngir, 1a mot bo dac ta tiéu chuan danh cho
Javascript do hiép hoi cac nha san xuat may tinh Chau Au (European Computer Manufaturers
Association - ECMA) dé xuat. Ta ctr nghi xem hién nay c6 kha nhiéu trinh duyét browser ra
doi va néu mdi browser lai co cach chay Javascript khac nhau thi cac trang web khong thé
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hoat dong trén tat ca cac trinh duyét d6 duogc, vi vay can c6 mot chuan chung dé bit budc cac
browser phai phat trién dua theo chuan do.

ECMAScript thuong duoc viét tit 1a ES.

1.2.3. Cdc trinh duyét hé tro chay ECMASTript/Javascript
ECMAScript 3 dugc hd trg ddy du trong tat ca cac trinh duyét.
ECMAScript 5 dugc hd trg day du trong tat cac cac trinh duyét hién dai.
Danh sach trinh duyét hé trg cho ES5 (2009)

Trinh Phién Ngay
duyét ban
Chrome 23 Thang
9/2012
Firefox 21 Théang
4/2013
IE g* Thang
3/2011
IE/Edge 10 Thang
9/2012
Safari 6 Théng
7/2012
Opera 15 Thang
7/2013

1.3. Vai tro ciia Javascript trong nganh céng nghiép phan mém hién nay

JavaScript 1a mot ngon ngir lap trinh nhe. Trinh duyét web nhan code JavaScript ¢ dang
van ban goc va chay tap lénh tir d6. Tir quan diém k¥ thuat, hau hét cac trinh bién dich
JavaScript hién dai thuc sy st dung mot ki thuat goi 1a just-in-time compiling dé cai thién
hiéu suat; ma ngudn JavaScript dugc bién dich thanh dinh dang nhi phan nhanh hon trong
khi tap lénh dang duoc sir dung, dé co thé chay nhanh nhat c6 thé. Tuy nhién, JavaScript van
duoc coi 1a ngon ngit duoc dién giai, vi qua trinh bién dich dugc Xt 1y trong thoi gian chay,
thay vi trudc thoi han.

Javascript cho phép ta xay dung céc trang web twong tac. Néu nghi vé cu trac caa mot
trang web, ta c6 HTML - mé ta va xac dinh noi dung cau trac co ban cua trang web, ta co
CSS - cho trinh duyét biét noi dung HTML nay s& dugc hién thi nhu thé nao khi xac dinh
nhitng thir nhu mau sac hay phong chir. Chi véi HTML va CSS, ta c6 mot trang web c6 vé
t6t nhung thuc sy thi thiéu rat nhiéu. JavaScript lam cho trang web tré nén séng dong bang
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cach thém chirc ning. JavaScript chiu trach nhiém cho cac yéu té ma nguoi dung c6 thé twong
tac, chang han nhu trinh don tha xudng, ctra s6 phuong thirc va biéu mau lién hé. N6 ciing
dugc sir dung dé tao ra nhitng tht nhu hinh dong, trinh phat video va ban dd twong téc.

Javascript 12 mot ngon ngit I4p trinh da ning, c6 nghia 1a n6 chay trén da nén tang, da
trinh duyét. Hon nita, biy gid Javascript dd md rong dé phat trién ang dung Mobile, Desktop
va tham chi ca vé mang game nira. Ung dung phé bién nhat cua JavaScript 13 ¢ phia may
khach (hay con goi 1a frontend), nhung vi Node.js xuat hién, nhiéu ngudi ciing chay
JavaScript ¢ phia may chu (con goi la phu trg). Khi dugc sir dung ¢ phia client-side, ma
JavaScript dugc doc, giai thich va dugc thuc thi trong trinh duyét web cua nguoi dung. Khi
duoc st dung ¢ phia may chu, ndé dugc chay trén mdt may tinh tir xa.

1.4. Sir dung trinh soan thao Javascript
1.4.1. Gigi thiéu vé IDE

Ngudi ta sir dung khai niém IDE (Integrated Development Environment) dé néi vé trinh
soan thao Javascript.

IDE 1a méi truong lap trinh tich hop nhiéu cong cu khac nhau nhu code editor, debugger,
simulator.... Téng thé ma néi, IDE 12 mot phan mém bao gom nhitng goéi phan mém khac
gitip phat trién tng dung phan mém.

IDE JavaScript 1a cac phan mém chuyén dung cung cp méi truong lap trinh JavaScript
cho lap trinh vién. Khi str dung IDE JavaScript, cac developers dugc hd trg code JavaScript
tot nhat.

1.4.2. Cdc loai IDE dé code JavaScript

Ta c6 thé st dung notepad++ nhung 15i khuyén cho ban nén st dung cac IDE chuyén
dung lap trinh web. Visual Studio 12 mét cong cu kha phd bién ma hau hét 1ap trinh vién nao
cling biét nén minh s& khong liét ké vao danh sach sau. Mot s6 phan mém IDE hay cho ban
vi du nhu:

e Visual Studio Code: La mdt trinh bién tap lap trinh code mién phi danh cho
Windows, Linux va macOS, Visual Studio Code duoc phat trién boi Microsoft.
N6 duoc xem 13 mot sy két hop hoan hao gitta IDE va Code Editor. Visual Studio
Code hd tro chirc ning debug, di kém voi Git, c6 syntax highlighting, tw hoan
thanh ma thong minh, snippets, va cai tién ma nguon. Nho tinh ning tuy chinh,
Visual Studio Code ciing cho phép ngudi dung thay doi theme, phim tat, va cac
tiy chon khéc. Visual Studio Code hd trg nhiéu ngdn ng lap trinh, hd tro da nén
tang, cung cap kho tién ich méd rong, kho luu trit an toan, hd tro git,...

e PHPdesigner: PHPdesigner gitip ban c6 thé chinh sira, thiét ké, truyén tai cac
PHP, HTMLS, CSS3 va JavaScript vo cung don gian. Chirc niing tim ra céc 10i
trong dong ma PHP cua ban phu hop véi Xdebug. Ngoai ra, phan mém nay con

11



hd tro tat ca framework PHP pho bién nhu Zend, Codelgniter, Yii, Symfony va
Prado.

e Dreamweaver: Dreamweaver hd trg duoc rat nhiéu loai ngon ngit nhu PHP,
ASP.NET, JSP, ASP... Hau hét cac ngdn ngi lap trinh web. Dreamweaver c6
kha nhiéu tién ich d& dang thuc hién cac thao tac kéo tha di chuyén cac phan ti,
cac khung ciia mot trang web hay viét code, thé tag, bang ma mau d& dang chinh
stra, thanh cong cu day du chic ning tién ich. .. tiét kiém duogc rat nhiéu thoi gian
cho hoc vién 1ap trinh. Download Dreamweaver.

e PHP Sublime Text: IDE nay duoc viét dua trén ngdn ngit lap trinh Python va
C++. Sublime Text la mot Text Editor cyc ky hi¢u qua danh cho céc 1ap trinh
vién khong nhitng lam ting hiéu suat lam viéc ma con tiét kiém thoi gian go code
V61 cac Plugin hitu ich. Download PHP Sublime Text.

e Duéi day 1a mot s6 cong cu chinh stra JavaScript dep, duoc danh gia cao khac:
Microsoft FrontPage, Macromedia Dreamweaver MX, Macromedia HomeSite 5

1.5. Viét chwong trinh Javascript dau tién
1.5.1. Cach dat ma Javascript vao trang web
1.5.1.1. The <script> trong HTML

Thé <script> trong HTML duoc sir dung dé chi dinh kich ban phia may khach nhu
JavaScript. N6 tao diéu kién cho ta dit mot kich ban trong tai liéu HTML. C6 2 cach khai bao
thé script

Cach 1: bat trong head hay body
<html>
<head>
<script type="text/javascript">
</script>
</head>

<body>
<script type="text/javascript">

</script>
</body>

</html>

Cich 2: Tao tap tin bén ngoai va lién két tap tin d6 trong phan head.
<html>
<head>
<script src="YourJsFile.js"></script>

12



</head>
<body>

</body>
</html>

hogc:
<html>
<head>
</head>
<body>
<script src="YourJsFile.js"></script>

</body>
</html>

1.5.1.2. Cac thuéc tinh cua the <script>
- Thé <script> c6 bon thudc tinh co ban.
- Dudi day 1a bang mo ta so lugc vé bdn thude tinh do:

src Xac dinh duong dan dén tap tin JavaScript ma ban muén st dung
cho trang web

async bam bao viéc ma 1énh JavaScript chi duoc thuc thi sau khi trang
web da duoc tai xong hoan toan

defer bam bao viéc ma 1énh JavaScript chi duoc thuc thi sau khi trang
web da duogc tai xong hoan toan

charset Xac dinh kiéu ma hoa ky tu duoc st dung trong tap tin JavaScript

1.5.2. Cac vi du

Vi du 1: Tao file index.html véi phan tir <script> bén trong chira bon cau 1énh JavaScript
<IDOCTYPE html>
<html>
<head>
<meta charset="utf-8">
</head>
<body>
<script>
var name = "Lé Chi Bo";
var year = 1993;
var info = name + " sinh nam " + year;
document.write(info);
13



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

Vidu 2:

- Ta tao file myscript.js vai ngi dung nhu sau:
var name = "Lé Chi bad";
var year = 1993;
var info = name + " sinh nam " + year;
document.write(info);

- Tao file index.html (c6 cung thu muyc cha véi file myscript.js) véoi noi dung sau:
<IDOCTYPE html>
<html>
<head>
<meta charset="utf-8">
</head>
<body>
<script src="myscript.js"> </script>
</body>
</html>

1.6. Cai dit va cAu hinh Xampp
1.6.1. XAMPP la gi?

XAMPP 1a mot phan mém ma ngudn mé mién phi, cung cip mot cach dé dang cho céac
nha thiét ké va phat trién web dé cai dit cac thanh phan can thiét dé chay phan mém dura trén
PHP nhu WordPress, Drupal, Joomla va cac phén mém khac trén Windows 10, macOS va
Linux.

Néu ban 13 nha phat trién web hoic ban dang ¢ gang viét blog, XAMPP s& tiét kiém
thoi gian cai dat va cAu hinh Apache, MySQL, PHP va Perl trén may tinh cua ban dé tao moi
treong thir nghiém.

Trong bai hoc nay, ta s& tim hiéu cac budc dé cai dat XAMPP trén Windows 10 ciing
nhu cac hudng dan dé cau hinh giai phap va khac phuc cac su ¢b thuong gap sau khi thiét
lap.

1.6.2. Cach cai dat XAMPP trén Windows 10
Str dung cac budc sau dé tai xudng va cai dat XAMPP trén Windows 10:
Budc 1. Mo trang web Apache Friends.
Budc 2. Nhap vao muc XAMPP for Windows, chon phién ban XAMPP tuong Gng Véi
phién ban PHP
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== XAMPP for Windows /7.1.33, 7.2.24 & 7.3.11

Version Checksum Size
What's .

T133/PHP 7133 md5 shai Download (64 bit) 141 Mb
Included?
What's .

7224 /PHP 7.2.24 md5 shai Download (64 bit) 146 Mb
Included?
What's .

731 /PHP7.3.11 md5 sha1 Download (64 bit) 146 Mb
Included?

Requirements Add-ons More Downloads »

Windows XP or 2003 are not supported. You can download a compatible version of XAMPP for these
platforms here.

Nén chon tir phién ban PHP 7.3 tré 1én va tién hanh tai xudng dé luu tép trén mdy tinh
cua ban.

Budc 3. Bim dup chudt vao tép da tai xudng dé khoi chay trinh cai dit.

Budc 4. Nhap vao nat OK.

Warning X

’ Important! Because an activated User Account Control (UAC) on your system

_-__13_ some functions of XAMPP are possibly restricted. With UAC please aveid to
install XAMPP to C:\Program Files (x86) (missing write permisssions). Or
deactivate UAC with msconfig after this setup.

oK

Budc 5. Nhap vao nat Next.
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&) Setup = O X

Setup - XAMPP

m Welcome to the XAMPP Sstup Wizard,

() bitnami

<Back Next> || 'Cawcel

Budgc 6. XAMPP cung cip mot loat cac thanh phan ma ban c6 thé cai dat, chiang han
nhu MySQL, phpMyAdmin, PHP, Apache, v.v. Ddi véi hau hét cac phan, ban s& st dung hau
hét cac thanh phan nay, vi viy nén dé cac tiy chon mic dinh.

Budc 7. Nhap vao nat Next.
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[Z) Setup = O X

Select Components m

Select the components you want to install; dear the components you do not want to install. Click
Next when you are ready to continue.
&[] Server Click on a companent to get 2 detalled description
Apache
MySQL
[7] Filezila FTP Server
Mercury Mail Server
[+ Tomeat
- [ Program Languages
[ pHP
] Perl
B [ Pregram Languages
phpMyAdmin
] webalizer
[ Feke Sendmail

XAMPP Installer

| <Back || MNet> || cancdl |

Budc 8. Sir dung vi tri cai dat mic dinh hodc chon thu muc khac dé cai dat phan mém
trong truong Select a folder.

&) Setup — O X
Installation folder
Please, chooss a folder to install XAMPP
Sefect  folder | C: \xamppl =

KAMPP Instalier * -

| <Back || Next> || cancel

Budc 9. Nhap vao nut Next.
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Budac 10.
Buéc 11.

Tich bo tuy chon Learn more about Bitnami for XAMPP.

Nhap vao nut Next.

(5 Setup — O X
Bitnami for XAMPP

Bitniami for XAMPP provides free Installers that can Install
Drupal; Joomla!, WordPress and many other popular open

source apps on top of your existing XAMPP installation.
htips: //bitnami.com/xampp

Leam more about Bitnami for XAMPP []

LAMPP Installer

Budc 12. Nhdp vao nut Allow access dé cho phép tng dung théng qua tuong hra (néu

p—— Comnletina the XAMPP Setun Wizard

Windows Firewall has blocked some features of this app

Windows Firewall has blocked some features of Apache HTTP Server on all public and privats
networks,

Name: IApache HTTP Server
Publisher: Apache Software Foundation
Path: C:\xampp'\apache \bin\httpd.exe

Allow Apache HTTP Server to communicate on these networks:
Private networks, such as my home or work network

[JPublic netwarks, such as those in airports and coffee shops (not recommended
because these networks often have little or no security)

What are the risks of allowing an app through 3 firawall?

Alowaccess | | Cancel
18



Budc 13. Nhip vao nut Finish.

&) Setup = O X
Completing the XAMPP Setup Wizard
Setup has finished installing XAMPP on your computer.
Do you want to start the Contral Panel now?
@ bitnami
cBack | Fesh | | cancel
Budc 14. Chon ngdn ngir (tiéng Anh hoic tiéng Durc).
Budc 15. Nhap vao nut Save.
[5) XAMPP Control Panel v3.2.2 [ Compiled: Nov 12th 2015 ] — O X
XAMPP Control Panel v3.2.2
Modules 73 =
Service  Module PID(s) Port{s) Actions :w?“ ‘
Apache | stat || Admn | config || Logs | | WMShel |
by | swt | [ adnn || confo || Logs | | L Explrer
FileZila | st || Admn | | Config || Logs | | B services |
Mercury | st | [adnn | config || togs | | gmep
Tomcat [—Startj Admin | Config || Logs | o |
11:01:38 AM [main] there will be a security dialogue or things will break! So think A
11.01:38 AM [main] about running this application with administrator rights!
110133 AM [main]  XAMPP Installation Directory: "c:\xampp\"
11:01:38 AM [main] Checking for prerequisites
110140 AM [main] Al prerequisites found
110140 AM [main]  Initializing Modules
110140 AM [main]  Starting Check-Timer
110140 AM [main]  Control Panel Ready
v
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Khi ban hoan thanh cac budc, Bang diéu khién XAMPP s& khoi chay va ban c6 thé bat
dau cdu hinh méi trudng may cha web.

1.6.3. Cdch ciu hinh XAMPP trén Windows 10

Bang diéu khién XAMPP bao gom ba phan chinh. Trong phan M6-dun, ban s& tim thy
tat ca cac dich vu web c6 san. Ban c6 thé bat dau mdi dich vu bang cach nhap vao nit Start.

Khi ban bat dau mot sé dich vu, bao gém ca Apache va MySQL, ¢ phia bén phai, ban
cling s& thdy s6 ID qua trinh (PID) va s cong TCP/IP (Cong) ma mdi dich vu dang st dung.
Vi dy, theo mic dinh, Apache sir dung céng TCP/IP 80 va 443, trong khi MySQL st dung
cong TCP/IP 3306 .

Ban ciing c6 thé nhip vao nut Admin dé c6 quyén truy cap vao bang diéu khién quan tri
cho ting dich vu va xac minh rang moi thir déu hoat dong chinh xAc.

XAMPP Control Panel v3.2.2 [ Compiled: Nov 12th 2015 ] - O X
~ XAMPP Control Panel v3.2.2 g~ Config
Modules )

&) Netstat
Service Module PID(s) Port{s) Actions _bsismrs
5844 -
Apache 3408 80, 443 Stop Admin Config Logs B Shel
MysaL 6684 3306 Admin || config || Logs Explorer
FileZilla Start Admin Config Logs B Services
Mercury Start Admin Config Logs & Help
Tomcat Start Admin Conﬁg Logs [l Qui

110140 AV [main]  All prerequisites found )
11:01:40 AM [main] Initializing Modules
11:01:40 AM [main] Starting Check-Timer
11:01:40 AM [main] Control Panel Ready
110211 AV [Apache] Attempting to start Apache app...

110211 AV [Apache] Status change detected: running
110213 AM [mysql] Attempting to start MySQL app...

10214 AM [mysql] Status change detected: running

v

O bén phai c6 mot danh sach cac nat dé dinh cAu hinh cac khia canh khac nhau cta bang
diéu khién, bao gom nut Config dé dinh cau hinh mo-dun nao s& ty dong bat dau khi ban khoi
chay XAMPP.
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Configuration of Control Panel - O X

Editor:
{notepad.exe J

Browser (empty = system default)

l | |5

Autostart of modules
[JApache [CIFiezila [ Tomeat
CImysaL [Imercury

Selected modules will be started on next launch of the
Control Panel.

[Jstart Control Panel Minimized
Enable Tomcat output window
Check default ports on startup
[[]show debug information

Change Language Service and Port Settings
User Defined Files Log Options
2 Abort « Save

Nhép vao nat Netstart s& cung cap cho ban danh sach cac dich vu hién dang truy cap
mang, bao gom dija chi TCP/IP, cong va xtr Iy théng tin ID.

Netstat - TCP Listening sockets n
Adive socket | Refresh

Address Port PD Name

0000 80 10020 hitpd.exs

0.0.0.0 135 744 sychostexe

0.0.0.0 443 10020 hitpd.exe

0.000 445 4 System

0000 554 5856 wmpnstwk exe

0000 2869 4 Systsm

0.0.0.0 3306 9888 mysqld.exe

0.0.00 5357 4 System

0,000 10243 4 System

0.0.0.0 45664 480 wininit &xe

0.0.0.0 48665 856 svchosteaxe

0.0.0.0 4595686 1076 svchostexe

0,000 45667 1584 spoolsv.exe

0.000 45668 800 services.exe

0.0.0.0 49675 808 Isass.exe

10112 13 4 System

10113 52093 4235 SkypeHostexe

10117 139 4 Systsm

10117 14859 4238 SkypeHostexs

10117 51245 1492 explorerexe

10117 51253 6796 OneDrive exe

10117 52097 4235 SkypeHostexe

10117 §2132 4312 svchostexe
OneDrive. exs
OneDrive exe
MicrosofiEdgeCP.exe
MicrosofiEdgeCP.exe
MicrosofiEdgeCP exe
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Ngoai ra, tir bang diéu khién, ciing c6 cac nit truy cap nhanh dé mé tién ich dong 1énh
shell, thu muc cai dat XAMPP, dich vu va dong tng dung.

Cubi cung, ban c¢6 duoc phan nhat ky, noi ban c6 thé xem qua nhitng gi xay ra mdi khi
ban khai dong mot mo-dun hodc thay doi cai dat. Pay ciing 13 noi dau tién dé xem xét khi
Mot cai gi do6 khong hoat dong.

XAMPP Control Panel v3,2.2 [ Compiled: Nav 12th 2015 ] — O X
IH XAMPP Control Panel v3.2.2 g~ Config
Modules
&) Netstat
Service Module PID(s) Port{s) Actions 4
Apache Admin Config Logs B shel
MySQL Start Admif Config Logs Explorer
FileZilla Start Admin Config Logs B Services
Mercury Start Admif Config Logs ' Help
Tomcat Start Admin Config Logs l_l Quit
2019 PM [Apache] Status change detected: stopped A

9 PM [Apache] Error: Apache shutdown unexpectedly

9 PM [Apache] This may be due to a blocked port, missing dependencies

9 PM [Apache] improper privileges. a crash. or a shutdown by another method
9 PM [Apache] Press the Logs button to view error logs and check

9 PM [Apache] the Windows Event Viewer for mare clues

9 PM [Apache] If you need more help, copy and post this

9 PM [Apache] entire log window on the forums

Céc cai dat mic dinh s& hoat dong ddi véi hau hét moi ngudi sir dung XAMPP dé tao
mdi trudng thir nghiém dé chay trang web. Tuy nhién, tiy thudc vao cau hinh thiét 1ap cua
ban, ban c6 thé can thay doi s6 cong TCP/IP cho may chu Apache, kich thudc tai 1én co s
dix liéu hodc dat mat khau cho phpMyAdmin.

Pé thay ddi cac cai dat nay, ban s& can sir dung nat Config cho dich vu tuong Gng. Vi
du: ban s& can ma tép httpd.conf dé thay do6i cai dat trén may chil Apache va tép my.ini dé
thay do6i cai dat MySQL.

1.6.4. Cdch sita |6i Apache khéng start trén XAMPP

Viéc cai dat XAMPP rat don gian, nhung d6i khi Windows 10 c6 thé khong cho phép
may chu Apache chay. Thong thuong, d6 1a vi World Wide Publishing Service dang chay
trén cong 80 trén may tinh cua ban, dy ciing 1a cong TCP/IP mic dinh ma Apaches sir dung
trén XAMPP va hai tng dung khong thé sir dung ciing mot cong.

Néu ban gap phai van dé nay, c6 mot vai cach dé khac phuc né. Ban c6 thé g& cai dat
dich vu xuét ban hoac ban c6 thé thay d6i cong mic dinh trén Apache.
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1.6.4.1. Go cai dat World Wide Web Services

Néu ban khéng c6 bat ky (ng dung nao tuy thudc vao tinh ning World Wide Web
Services, ban c6 thé g& cai dat ung dung d6 bang cac budc sau:

1) M¢ Start.

2) Tim kiém Control Panel va nhip vao két qua trén cting dé mé trai nghiém.
3) Bim vao Programs.

4) Nhap vao Programs and Features.

5) Nhéap vao Turn Windows features on or off ciia Windows.

[ Programs and Features - m} X
T ﬂ » Control Panel » All Control Panel ltems » Programs and Features v & Search Programs and Features 0O
File Edit View Tools Help
Control Panel H .
bt s Uninstall or change a program
View installed updates To uninstzll a program, select it from the list and then click Uninstall, Change, or Repair.
& Turn Windows features on or
i Organize ~ =~ @
Name & Publisher Installed On  Size
Evernote v. 5.9.6 Evemnote Corp. 3/11/2016
" Google Chrome Canary Google Inc. 3/16/2016
[ Microsoft Visual C++ 2008 Redistributable - x64 9.... Microsoft Corporation 2/25/2016
[%] Microsoft Visual C++ 2008 Redistributable - x86 9.... Microsoft Corporation 3/14/2016
[ Microsoft Visual C++ 2008 Redistributable - x86 9.... Microsoft Carperation 2/25/2016
£ PicPick NGWIN 3/7/2016
VMwareTooIs VMware, Inc. 2/25/2016
[Elxampp Bitnami 3/14/2016

6) Mo rong Internet Information Services va xda tiy chon World Wide Web Services.

7) Nhip vao niit OK .

{5 Windows Features — O X

Turn Windows features on or off @

To turn a feature on, select its check box. To turn a feature off, clear its
check box. A filled box means that only part of the feature is turned on.

R 1 oo 35 incluces NET 2020330 [P
@ [®] | .NET Framework 4.6 Advanced Services
11
=) [B]  Internet Information Services
@ []  FTP Server
@ [] = Web Management Tools
@ [m]  World Wide Web Services

+|

[ | Legacy Components
o Media Features
7 []  Microsoft Message Queue (MSMQ) Server
[ Micrnsoft Print to PDF Y

&3]

[

23



8) Khai dong lai may tinh cta ban.
9) Mo XAMPP Control Panel.
10) Nhip vao nut Start trén Apache.

Sau khi ban hoan thanh céc budc, Apache s& c6 thé chay trong cong 80 trén thiét bj cua
ban.

1.6.4.2. Thay déi cong TCP/IP mdc dinh cia Apache

Ngoai ra, c6 thé dinh ciu hinh Apache dé chay trén mot céng TCP/IP khac bang céac
budc sau:

1) M6 XAMPP.

2) Nhap vao nit Config trén Apache.

[Z] XAMPP Control Panel v3.24 [ Compiled: Jun 5th 2019] - o x
Ir’\l XAMPP Control Panel v3.2.4 Sonla
Modules
service Module  PID(s) Port(s) Actions e
7760
Apache ok 443, 8080 Stop Admin [ Cont 1 o

Apache (httpd.conf)
MysaL

Start o Conf Apache (httpd-ssl.conf)
FileZilla Start Conf Apache (httpd-xampp.conf)
Mercury Start A Conf FEE (phehn
phpMyAdmin (config.inc.ph
Tomcat

<Browse> [Apache]
M [Apache] You need to uninstall/disable/reconfigure the blocking ap
M [Apache] or reconfigure Apache and the Control Panel to listen on

2 PM [Apache] Attempting to start Apache app <Browse> [phpMyAdmin]
3 PM [Apache] Status change detected: running |
PM [Apache] Attempting to stop Apache (PID: 5252)
7 PM [Apache] Attempting to stop Apache (PID: 4768)

<Browse> [PHP]

3) Nhép vao tuy chon Apache (httpd.conf).
4) Cudn xudng va tim dong Listen 80 va thay bang Listen 8080

5) Cuén xudng va tim dong ServerName localhost: 80 va thay bang ServerName
localhost: 8080
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[ c\xampp\apache\conf\httpd.conf - Notepad++ = O X

File Edit Search View Encoding Language Settings Macro Run Plugins Window 7 X
[=] hitpd .conf E3

46 % A

47 # Mutex default:logs

48

42 %

50 # Listen: Allows you to bind Apache to specific IP addresses and/or

51 # ports, instead of the default. See a2lsc the <VirtualHost>

52 # directive.

53 #

54 # Change this to Listen on specific IP addresses as shown below to

55 # prevent Apache from glomming onto 211 bound IP addresses.

56 #

5": -

58 jListen 80

59

60 #

61 # Dynamic Shared Object (DSO) Support

62 #

63 # To be able to use the functiocnality of a2 module which was built as a D

64 # have to place corresponding ‘LoadModule' lines at this location so the

65 # directives contained in it are actually available before they are us

66 # Statically compiled modules (those listed by ‘httpd -1') do not need

67 # to be loaded here.

68 # v
< >
length: 21461 linetLn:1 Col:1 Sel:0|0 Dos\Windows UTF-8 INS

6) Luu va dong tép Apache (httpd.conf).

7) Trén cira 6 Xampp, nhap vao nat Config trén ctng bén phai.

XAMPP Control Panel v3.2.4 [ Compiled: Jun 5th 2019 ] & O X
XAMPP Control Panel v3.2.4
Modules
Service  Module PID(s) Port(s) Actions | P i
Apache  [T°0 43,8080 | Stop || Admn || Config | Logs | | Shel
MysaL Stat || Admn | Config || Logs | | [ Explorer
FileZila | Start Admn | Config || Logs | | ¥ Services
Mercury | Start Admn | | Config || Logs | ’ © Hep
Tomcat Start Admin Config Logs ‘ [ Quit
|8:49:42 PM [Apache] You need to uninstall/disable/reconfigure the blocking application ~

|8:49:42 PM [Apache] or reconfigure Apache and the Control Panel to listen on a different port
|8:49:42 PM [Apache] Attempting to start Apache app...

49:43 PM [Apache] Status change detected: running

5517 PM [Apache] Attempting to stop Apache (PID: 5252)

17 PM [Apache] Attempting to stop Apache (PID: 4768)

17 PM [Apache] Status change detected: stopped

18 PM [Apache] Attempting to start Apache app...

19 PM [Apache] Status change detected: running

0 00 00 00 OO OO

o 0
T NS S S S

v |

8) Trong cura s6 Configuration of Control Panel chon Service and Port Settings
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Configuration of Control Pane -

Editor:

Inntepad.exe

Browser (empty = system default)

Autostart of modules

[[] apache [IFilezila [ Tomeat
D MySQL D Mercury
Selected modules wil be started on next launch of the
Control Panel.
[ start Control Pane! Minimized
[ Enable Tomcat output window
[ Check default ports on startup
[[] show debug information
Change Language I Service and Port Settings
User Defined Files Log Options
X

9) Trong ctra s6 Service Settings si Main Port thanh 8080.

10) Lwru dé thoat khoi cira s6 Service Settings va cira s6 Configuration of Control Panel.

Sau hoan thanh céc budc, may cha Apache s& chay ma khong gip su ¢d nao trén cong

TCP/IP méi da duoc chi dinh.

1.6.4.3. Dung thu cong World Wide Web Publishing Service

Mot cach khac dé khic phuc su ¢b cong 1a dirng dich vu va thay dbi cai dit cua né d

chi khoi dong dich vu theo cach thi cong bang cac budc sau:

1) Mo Start.

2) Tim kiém Services va nhip vao két qua hang dau dé mo trai nghiém.

3) Bam dup vao World Wide Web Publishing Service.

CL\Wark—tation

*3\World Wide Web Publishing Service

Provides W...

Running

", Services — O X

File Action View Help

o | FEQ= HE »m B

=, Services {Local) Name 2 Description Status Startup Type ®
l;{;);\'\ﬁndows Store Service (WSService) Provides inf.., Manual (Tric
£ Windows Time Maintains d... Manual (Tric
\Q; Windows Update Enables the ... Manual (Tric
) WinHTTP Web Proxy Auto-Discovery Se.. WinHTTP ..  Running  Manual
G Wired AutoConfig The Wired ... Manual
1€} WLAN AutoConfig The WLANS... Manual
S_'\), WMI Performance Adapter Provides pe.., Manual
l.‘.‘;ﬂ Work Folders This service ... Manual

4) Nhép vao Stop.

5) Thay dbi loai khoi dong thanh Manual.
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6) Nhap vao nit Apply.
7) Nhap vao nit OK.

World Wide Web Publishing Service Properties (Local Computer) pd

General |ogOn Recovery Dependencies

Sarvice name: WasvC
Diisplay name: Waorld Wide Web Publishing Service

Provides Web connectivity and administration

Description:
o through the Intemet Information Services Manager

Path to execitable:

C:‘.Windnws‘ﬂaﬂ 12'svchost exe 4 iissves

Startup type: Manual e

Service status: Running

St Stop I Fause Basume

T'ou can specily the start parameters that apply when you start the service
from here.

o | | oy

8) Mo XAMPP Control Panel.

9) Nhép vao nit Start dé chay may chu Apache.

Cach tot nhat dé khién Apache hoat dong tré lai 1a bang cach g& cai dat World Wide
Web Publishing Service, nhung khi khong thé, ban c6 thé thay d6i sé cong TCP/IP hoac dirng
dich vu khi can thiét.

1.6.5. Cdch ting gioi han upload phpMyAdmin trén XAMPP
1) M& XAMPP Control Panel.
2) Nhap vao nut Explorer.
3) M¢ thu muc php .
4) M¢ tép php.ini bang bat ky trinh soan thao vin ban nao.
5) Thay dbi gié tri kich thuéc ma ban mudn, chang han.
post max_size = 200M
upload max _filesize = 2060M
max_execution time = 3000
max_input_time = 3000
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memory_limit = 206M
6) Nhap vao nut Stop cho MySQL va Apache.

7) Nhap vao nut Start dé khoi dong lai Apache va MySQL.

Khi ban hoan thanh cac budc, bay gio ban co thé nhap cac tép co s dir liéu 16n trén

phpMyAdmin.

1.6.6. Cdch thay déi mat khdau phpMyAdmin trén XAMPP

Theo mic dinh, phpMyAdmin (MySQL) sir dung user root khong c6 mat khau, c6 nghia
1a néu ban dang cai dat mot trang web WordPress, khi duoc hoi ban chi can nhap root 1am
tén nguoi dung va dé trong truong mat khau.

Str dung cac budc sau dé thay doi mat khdu phpMyAdmin trén XAMPP:

1) M& XAMPP Control Panel.
2) Nhap vao nut Admin cho MySQL.

3) Nhép vao tab User accounts.

4) Nhap vao lién két Edit privileges cho user root nhung lién két co tén may chu

localhost .

5) Nhép vao nit Change password.

(51 localhost 7 127.001 | pb X

« 5 0 @

phpMUyAdr

REle1 IS¢
Recent Favorites

5 New
4+ information_schema
* 0 mysql
4+ performance_schema
4+ | phpmyadmin
+.. 4 test

nin

ST | = Z O

7 Server 127.0.0.1

Databases || SQL &, Status User accounts | =l Export ¥ More

User accounts overview User groups

User accounts overview

. A user account allowing any user from localhost to connect is present. This will prevent other users
from connecting if the host part of their account allows a connection from any (%) host. W

User Host Password Global privileges User Grant Action

name name & group
1 Any % No USAGE No £y Edil privileges =] Expont
[] Any localhost  Ne GSacE No £ Edit privileges — Expont
[] pma localhost  No USAGE No £ Edit privileges = Export
] root 127001 No ALL PRIVILEGES Yes £ Edit privileges =} Export
1 root 1 No ATL PRIVILEGES Yes & Edit privileges =} Export
1 root localhost  Yes ALL PRIVILEGES Yes £ Edit privileges —} Export

t [l Checkall ~ With selected: =] Export

| New

& Add user account
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6) Chi dinh mat khau méi.
7) Nhap véo nit Go.

3 localhost /127,001 | pb X - (m} X
é — O @ ame= } =local bname= ler e= kan= * ’ - 34 Q
: i -127.0.0
phngAdm’n 7 Server 127.0.0.1
OEleI e Databases || SQL & Status =/ Useraccounts =l Export ¥ More
Recent Favorites :
= Global Database Change password Login Information
—® New
£ information_schema Edit privileges: User account root'@ focalhost’
T‘_ mysql
4+ performance_schema -
‘ _J‘_ | & phpmyatoin .+ Note: You are attempting to edit privileges of the user with which you are currenlly logged in.

#1104 test ' I
Change password |-

() No Passwaord

l;.) Password ‘ wenune Re—type weswee

Password Hashing: | Native MySQL authentication

Generate password Generate

Go

Sau khi ban hoan thanh cac budc, néu ban cé ging diang nhap vao phpMyAdmin, ban
s& nhan dugc mot thong bao tir chi truy cap: “Cannot connect: invalid settings®.

£ Access denied! X

e = . O @ ’ localhast/phpmyadmin/server_privileges.phy

b N4
N

usemame=root&hostnam * ‘ —

Welcome to phpMyAdmin

Error
MySQL said:

Cannot connect: invailid sscttings.

. phpMyAdmin tried to connect to the MySQL server, and the server rejected the connection You should check the
host, usemame and password in your configuration and make sure that they corespond to the information given by
the administrator of the MySQL server.

Retry to connect

1.6.7. Swa 16i “Cannot connect: invalid settings” trén phpMyAdmin
Str dung cac budc sau dé thay doi cai dat cau hinh trong tép config.inc.php dé khac phuc

sy ¢ dang nhap:
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1) M& XAMPP Control Panel.

2) Nhap vao nat Explorer .

3) Trong thu muc XAMPP, mé thu muc phpMyAdmin .

4) M& tép config.inc.php bang bét ky trinh soan thao van ban nao.

5) Bén dudi loai va thong tin xac thue, hay va cap nhat cac dong sau:

Tim doan
$cfg['Servers'][$i][ 'auth_type'] = 'config';
thay thé
config
thanh
cookie
Tim doan
$cfg['Servers'][$i][ 'AllowNoPassword'] = true;
thay thé
true
thanh
false
[ Csampp\phpMyAdmin\configinc.php - Notepad++ = O X
File Edit Search View Encoding Language Settings Macro Run  Plugins Window 7 X
cHEHR R GB| s BGh( e/ ag2xBE (ST ERNE | ENBMB
'EﬂuxﬁQMCpthﬂl
1 ?(?pr_g -~
2 H/-
3 * This is needed for cookies based suthentication to sncryp:t password iIn

ddddd

Scfg|'blowfish secret'] = 'wanpp'; /* YOU SHOULD CHANGE THIS FOR A MORE SECURE COCKIE
L
8 =
v Servers configuration
$i-=
* First server
$i++

6) Luu va dong tap tin.
Khi hoan thanh cac budc, ta c6 thé ding nhap vao bang diéu khién phpMyAdmin.
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Bay gid XAMPP da duoc cdu hinh va sin sang dé sir dung voi bat ky phan mém dya
trén PHP nao duoc hd tro.

Chuong 2. Cac thanh phan co ban

2.1. Céu tric chwong trinh Javascript
2.1.1. Khéi |énh va dong Iénh

Gidng nhu cac ngdn ngit ho C khac nhu Java, .NET, v.v .JavaScript ciing tuong tu,
cac khodi ma 1énh duoc dit trong cap dadg ngoic nhon { code block }. Két thiic mdi dong
lénh s& 1a dau cham phay ;.

Vi du 2.1. Khéi lénh va dong 1énh.

function doSomethingCool() {
// Day la mét khoéi 1lénh trong cdp dau ngoac nhon.
// Dong 1lénh trong khéi 1énh két thdc bang ddu chdm phay.
console.log('Line 1");
console.log('Line 2');
console.log('Line 3');

}
2.1.2. Tir khéa

Tir khoa 1a tir ¢6 sdn trong Javascript, khi lap trinh ta khong duoc sir dung tir khoa dé
dat tén. Trong Javascript c6 bo tir khoa la:

Tir khoa Y nghia

break Thoat khoi cau 1énh Switch hoac vong lap

continue Nhay ra khoi vong 1ap hién tai va quay tro lai dau vong lap ké

tiep

debugger Dung dé dat mot break point khi debug

do... Thuc thi cau 1énh trong khéi Do khi diéu kién trong While con
while ding

if ... else Khéi Iénh diéu kién r& nhanh.

return Tra vé gia tri va thoat khoi mot ham.

switch DPanh diu mot block gom nhiéu khéi Iénh khac nhau sé& dugc

thuc thi phu thudc vao timg truong hop cu thé cua di lidu vao.

try ... Bat va xtr 1y 18i (Ngoai 1¢)
catch
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var Dinh nghia bién.

Vidu?2.2.
var a = 1;
var b = 2;

console.log(a + b); // 3
Cau 1énh trén khi thyc thi s€ in ra man hinh terminal gia tri 1a 3.

2.1.3. Comment (Viét binh lugn hodc mé ti cho ma I¢nh)

Khi viét chuong trinh thi viéc comment hay viét 1o binh luan cho cau 1énh 1a khong thé
thiéu. Ciing nhu cac ngdn ngit khac JS ¢6 hai kiéu comment 1a comment trén mot dong hoic
comment trén nhiéu dong.

comment trén mot dong bat dau véi //
con comment trén nhiéu dong bat dau véi /* va két thic véi * /

Vi du 2.3. Viét document cho ham Add thyc hién viéc cong hai s a va b.

/**
* @name Add
* @description

* Add two given number {a} and {b} .
%

* @param {number} a First number
* @param {number} b Second number
* @constructor
*/
function Add(a, b) {

// return sum of a and b.

return a + b;

}s

2.2. Bién
2.2.1. Gidi thigu

Bién (variable) 1a mot "vi tri bo nhé" (Memory location) ma mot chuong trinh st dung
dé luu trix cac gia tri. Tén cua bién duoc goi 1a mot dinh danh (identifier).

Tén cua bién phai dugc dat theo quy tic, dudi day 1a cac quy tic dé dat tén bién:
~ Tén bién khong duoc phép giéng véi cac tir khoa (keyword).

~ Tén bién c6 thé chira cac chif cai (alphabets) hodc cac con s6, nhung khong bat
dau bai mot con sb.
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~ Tén bién khong thé chtra cac khoang trang (white space), hoic cac ky tu dic biét
ngoai trir ky tu ngach dudi (underscore) () va ky tu dolar ($).

2.2.2. Khai bdo bién

Khai bao bién 1a can thiét vi ban can phai lam nhu vay trudc khi st dung né. Ca phap
ES5 sir dung tir khoa var dé khai bao mot bién. ES6 thém vao 2 tir khéa moi 1a let & const
dé khai bao mot bién.

Vidu?2.4.
// Declare variables:
var al;

console.log(al); // undefined

var a2 = 100;
console.log(a2); // 10e

var a3, a4;
var a5, a6 = 200;

console.log(a5); // undefined
console.log(a6); // 200

var a7= 100, a8 = 300;

let bil;
console.log(bl); // undefined

let b2 = "Hello";
console.log(b2); // Hello

const ¢ = 100;
console.log(c); // 100

e Khéilenh
Khdi lénh (block) 1a mot mét tap hop cac 1énh nam trong mot "cip ngoac xoan" (Curly
brackets) { }.
o let

Tir khoa let dugc sir dung dé khai bdo mot bién c6 pham vi khéi (block scope), diéu nay
c6 nghia 14 bién nay s& dugc chuong trinh nhan biét trong khdi d6 hodc bén trong cac khoi
con, nhung khong dugc chuong trinh nhan biét bén ngoai khoi da dinh nghia ra né.
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Vidu?2.5.

if(true) {
let a = 200;
console.log(a); // 200
}

// Program will ignore this statement:
console.log(a);

Néu st dung tir khoa let dé dinh nghia 2 bién c6 tén giéng nhau, mot bién khai bao &
khéi cha, mot bién khai bao ¢ khdi con, chuwong trinh sé& coi d6 1a 2 bién khac nhau.

Vi dy 2.6.

let i = 1000;
let j = 2000;
if(true) {

i = 100; // Assign new value to 'i'
let j = 200; // A new variable (***)

console.log("Testl: " + i + " : " + j); // Testl: 100 : 200
}
console.log("Test2: "+ i + " : " + j); // Test2: 100 : 2000
e var

Tir khoa var duogc sir dung dé khai bao mot bién, bién nay c6 pham vi (scope) rong hon
S0 v6i bién let. N6 duoc chuong trinh nhan biét & bén trong khéi dinh nghia ra né, trong cac
khéi con, tham tri dugc nhan biét & bén ngoai khdi da khai bao né.

Vidu2.7.

if(true) {
var a = 200;
console.log(a); // 200

}
console.log(a); // 200

Néu khai bao 2 bién cung tén véi tir khoa var, mot bién khai bao trong khéi cha, mot
bién trong khdi con, chuong trinh s& coi 2 bién d6 1a giéng nhau (Cung mot Vi tri trén bo
nho).

Vi du 2.8.

var i = 1000;
var j = 2000;
if(true) {
i = 100; // Assign new value
var j = 200; // Assign new value
console.log("Testl: " + i + " : " + j); // Testl: 100 : 200
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}
console.log("Test2: "+ i + " : " + j); // Test2: 100 : 200

Céac bién dugc khai bao vai tir khoa var trong mot ham s€ chi dugc chuong trinh nhan
biét trong ham d06, n6 khong duoc nhan biét bén ngoai ham.

Vi du 2.9,

// A function
var test = function() {
var a = 200;

console.log(a); // 200
}

// Call function.
test();

console.log(a); // Not work!!

e const

Tir khoa const dugc str dung dé khai bao mot hiang sé (constant). Khi khai bao mot hing
s6 ban phai gan luon gia tri cho n6. Nhung ban khong thé gan gia tri méi cho bién nay. Chu
y: Gidng véi bién let, bién const c6 pham vi khéi (block scope).

Vi du 2.10.

// Declare a constant with a value
const greeting = "Hello";

// Assign new value to 'greeting'
greeting = "Hi"; // ==> Error!!

// Declare a constant without a value
const i ; // ==> Error!!

Mét bién dugc khai bao vai tir khoa const, nd s& 13 mot hang sé theo nghia ban khéng
thé gan gia tri m&i cho nd, nhung n6 khong phai 13 bat bién (imutable), ban van c6 thé thay
doi cac property cia no.

Hay xem vi du 2.11, mét bién duoc khai bao véi tir khoa const, gid tri cia nd 1a mot doi
tugng ¢ nhiéu property. Ban c6 thé gan gia tri mdi cho cac property cua dbi tuong nay.

Vidu 2.11.

// Declaring a constant is an object
const person = {

name: "Clinton",

gender : "Female"

}s
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console.log(person.name); // Clinton

// Can assign new values to properties of const object.
person.name = "Trump";
person.gender = "Male";

console.log(person.name); // Trump

// ** Error! (Cannot assign new value to const variable).
person = {
name : "Trump";

}

+ const: Object.freeze()

Phuong thirc Object.freeze() giup dong bang (freeze) mot ddi turong, ban khong thé thay
d6i gan gia tri méi cho cac property cia no.
Vidu2.12.
// Declaring a constant is an object
const person = {

name: "Clinton",
gender : "Female"

}s
console.log(person.name); // Clinton

Object.freeze(person); // Freeze object 'person'.
person.name = "Trump";

console.log(person.name); // Clinton

2.3. Kiéu dir liéu
2.3.1. Gigi thigu

Kiéu dir liéu 1a mot cach phan loai dit liéu cho trinh bién dich hodc thong dich hiéu cac
lap trinh vién mudn sir dung dir lidu. Hau hét cac ngon ngit hd trg nhiéu kiéu dir liéu khac
nhau, nhu s6 thuc, nguyén hay Boolean. Mot kiéu dir liéu cung cip mot bo cac gia trj ma tir
d6 mot biéu thize (vi dy nhu bién, ham...) c6 thé lay gia tri cua né. Kiéu dinh nghia céac toan
ttr c6 thé duoc thyuc hién trén dit liéu caa no, y nghia cua dir liéu, va cach ma gia tri cua kiéu
c6 thé duoc luu trit.

Kiéu dir lidu trong javascript khong phirc tap nhu trong cac ngdn ngit lap trinh khac. Vi
du 1a kiéu s6 (Number) thi né khong phan biét kiéu nguyén hay khong nguyén gi ca. Javascript
c6 6 kieu dit ligu co ban:
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- number: di lidu kiéu sb, cac sb bat ky loai ndo, s6 nguyén hoic dau phay dong.

_string: dix liéu kiéu chudi, chudi c6 thé c6 mot hoic nhiéu ky tu, khong cé loai
ky tu don riéng biét.

~ boolean: dit liéu kiéu logic cho gia tri true/false.

~null: di liéu kiéu rdng biéu dién cac gia tri khong xac dinh — mét loai doc lap co
mot gid tri duy nhét null.

_undefined: dit liéu kiéu chua x4c dinh, cac gia tri chua dugce gan — mot kiéu doc
lap c6 mot gia tri duy nhat undefined.

_ object: dit liéu kiéu déi twong cac ciu trac dit liéu phuc tap hon.

2.3.2. Dir liéu kiéu Number
2.3.2.1. Khai bdo

Number 1a dit liéu kiéu sb, khong phan biét s6 nguyén hay sb thuc.

Vi dy 2.13.

var X = 20;

// gan gia tri cho x = 20, vdy x 13 kiéu Number
var y = 20.234;

// gan gia tri cho y
console.log(x);
//Hién thi x ra man hinh console cua trinh duyét
console.log(y);

//Hién thi y ra man hinh console cla trinh duyét
console.log(x+y);

//Hién thi téng x + y ra man hinh console cla trinh duyét

20.234 vay y 13 kié&u Number

Mot s6 “gid tri s6 dac biét” : Infinity va NaN
- Infinity: khong xac dinh
console.log(2/0) //infinity
~ NaN la viét tit Not And Number nghia 1a khong phai so.
console.log('cmm'/2); //NaN
2.3.2.2. Poi twong Math dé thao tdc trén sé.
Trong JS Math 1a mot bién Global cac ban c6 thé dung luon ma khong can khai bao.
e Lam tron sd:

Pé lam tron sb thi trong JS ¢6 hd trg 3 kiéu, lam tron gan nhat (round), 1am tron 1én
(ceil) va lam tron xubng (floor).

37



Lam tron gan nhat s& tra vé gia tri nguyén gan nhat véi gia tri hién tai.

Math.round(4.7); // tra vé 5
Math.round(4.4); // tra vé 4

Lam tron 1én va lam tron xuong.

Math.floor(4.7); // tra vé 4
Math.ceil(4.4); // tra vé 5

e Tinh tri tuyét doi
Math.abs(-5); // tra vé 5

e Tinh sin va cos

Ham sin va cos nhéan va gia tri radians, néu ban mudn ding bang gia tri do, thi don gian
1a nhan cho sé PI rdi chia cho 180.

Math.sin(9@ * Math.PI / 189); // tra vé 1 (Sin géc 90 do)
e Tinh gia tri mii (x mil y)
Math.pow(8, 2); // trda vé 64 vi 1la 8 mi 2

e Tinh gia tri can bat hai
Math.sqrt(64); // tra vé 8
e LAy gia tri ngiu nhién
Ham random() s& tra v& ngau nhién mot gia tri trong khoang tir 0 dén 1. Chang han dé
ldy ngau nhién mot sb trong khoang tir 0 dén 1000 thi c¢6 thé lam nhu sau.
Math.round(Math.random() * 1000);
2.3.3. Kiéu dir ligu String
2.3.3.1. Khai bao

String 1a kiéu chudi. Hang chudi dugc dat trong cap dau nhay don’...” hoic nhay kép
“...”, strdung dau + dé ndi cac chudi lai vai nhau.

Vi du 2.14.

var x = "con ga" //x dugc gan gia tri "con ga", vay x la kiéu String
var y 'mai' // y dugc gan gia tri 13 "mai", vay x 1la kiéu String
var z = '911' // z dugc gan gia tri 13 '911', vay z 13 kiéu String
console.log(x+y+z+'20kg")

// Hién thi trén man hinh console "con ga mai 911 20kg"
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Mot s6 ngdn ngit ¢6 kiéu dit lidu ki ty, riéng Javascript khong c6 kiéu dir liéu ky tu,
Javascript chi c6 mot loai string. Mot chudi c6 thé chi bao gom mét ky tu hozc nhiéu ky tu.

2.3.3.2. Cdc thudc tinh va phirong thirc hay ding trén chudi
e Lay d6 dai chudi.
var _string = 'THIS IS STRING';
_string.length // Get string length.

e Viét thuong hoic viét hoa tat ca.

var _string = 'THIS IS STRING';
var a = _string.toLowerCase(); // a
var b = _string.toUpperCase(); // b

'this is string'
"THIS IS STRING'

e Cit bo ky tu tréng hai dau.

Phuong thirc ndy dugce dung thudng xuyén dé xu Iy chudi vao, tranh bi du thira ky tu
tréng hai dau.

var _string = ' THIS IS STRING "5
var a = _string.trim(); // a = 'THIS IS STRING'

2.3.4. Boolean (kiéu logic)

Boolean no chi tra vé 2 gia tri 1a ” True ” or ” False ”

Vidu 2.15.
var x = true; // x dugc gan gia tri cho true, vdy x 13 kiéu Boolean
var y = false; // y dugc gan gia tri cho false, vay y 13 kiéu Boolean
var m = 1;
var n = 2;

console.log(m = n);
// Hién thi ra man hinh console cua trinh duyét két qua m = n,
// & day né sé tra vé false

2.3.5. Null

Null 12 gia tri dic biét khong thudc bat ky loai nao dugc mé ta & trén. N6 chi 1a mot gia

199 e

tri dac biét co y nghia “khong c6 gi”, “tréng rong” hodc “gia tri khong rd”.

Vidu 2.16.
var n = null; // n dugc gan gia tri cho null, vay n 1a kiéu Null
console.log(n);
// Hién thi ra man hinh console cua trinh duyét gid tri cua n,
// & day né sé tra vé null

2.3.6. Underfined
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Undefined 14 bién chua duoc co gia tri.

Vi du

2.17.

var x; // x chua dugc gan gia tri nao
console.log(x);

// Hién thi ra man hinh console gia tri cua x,
// & day két qua tra vé 1la underfined

2.3.7. Object
2.3.7.1 Khai bao

Object 1a kiéu dir liéu ddi twong, mot ddi twong ¢ day 1a chi mot ddi twong that trong
cudc song. Vi du mét chiée xe ting, mot con méo, mot 14 cd Pang ... Pbi tugng duoc chia

lam 2

phan 1a: thudc tinh (properties) va cac phuong thirc (methods) hay con goi 14 hanh vi

cua dbi tuong.

Vi du

Tuoi:

2.18.

var meo = {
ten: 'meomeo’,
maulong: ‘'den',
tuoi: 3,
fullInfo: function getFullInfo() {

return 'Ten: + this.ten + ', Mau long:

+ this.tuoi;

}

+ this.maulong + ',

}s

//khdi tao déi tugng meo cé tén la 'meomeo' mau léng la 'den’
// va cé tuéi 13 3

console.log(meo.ten);

Trong vi du 2.18 ta thdy d6i twong meo ¢ 3 thudc tinh 13 ten, maulong va tuoi trong
do thudc tinh ten co6 gia tri (Property Value) 1a meomeo.

Ngoai ra object meo con c¢6 mot phuong thic d6 chinh 1a fullinfo dé tra vé thong tin

day du cua dbi tuong 1a mot chudi gom tén, mau 16ng va tudi.

2.3.

7.2. Thiét ldp va truy xuat diz liéu (Get va Set Data)

Pé thiét lap gia tri (Set) cho thudc tinh ciia d6i twong ta c6 hai cach nhu sau:

meo.ten = 'New Name';
meo[ 'ten'] = 'New Name';

Viéc lay dit liéu cling don gian

var _ten = meo.ten;
hogc
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var _ten = meo['ten];

2.3.7.3 Thuec thi phuong thuc
Pé thyc thi phuong thirc cia object ta 1am nhu sau.
var _fullInfo = meo.fulllnfo();
2.4. Toan twr
2.4.1. Gigi thigu

Chung ta xét biéu thire don gian sau 4 + 5 bang 9. Tai ddy 4 va 5 1a cac operands - toan
hang va '+' duoc goi 1a operator - toan tir. JavaScript hd tro cac kiéu toan tir sau: toan tir s6
hoc, toan tir so sanh, toan tir logic (hodc quan hé), toan tir gan, toan tir diéu kién.

2.4.2. Toan tir gan
Toan tir gan duoc dung dé gan gia tri & bén phai toan tir vao bién ¢ bén trai toan tir. Co
cac toan tir gan sau:

Toan tir Vidu Y nghia
= X=y gany vao x
+= X+=y X=X+Yy
-= X-=y X=X-Y
*= X*=y X=X*y
/= XI=y X=xly
%= X %=y X=X%y

2.4.3. Cdc todn tir $6 hoc

Céc toan tir 6 hoc nay thuc hién trén cac s6 - dit lidu dang s6 (cu thé hoac bién).

Toan Mo ta Vidu
tir
+ phép cong 25+5=30
- phép trur 10-5=5
* phép nhan 2*3=06
/ phép chia 20/2=10
% ldy phan du ciia phép 56/3=2
chia
++ Tang thém 1 vara=10;a++; //gidtrialall
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-- giam di 1 vara=10;a--; //giatriala9

Chu ¥ vé phép toan ting thém 1++ va giam 1--: Khi viét biéu thirc thi toan tir c6 thé &
bén trudc hoic sau bién can ting giam, két qua tra vé cua biéu thirc c6 su khac nhau tiy cach
viét

Viét sau bién nhu: a = var++, b = var-- thi gia trj tra vé cua biéu thuc (gia tri gan vao a,
b) 1a gia tri g6¢ cla var, con ban than var van dugc ting, giam

Vi du 2.19.

var a = 9; b = 10;

var a = b++;

//a sé la 10; b la 11

Néu toan tir ++-- viét bén trai bién, thi gia tri biéu thuc tra vé chinh 13 bién sau khi ting

giam
Vi du 2.20.

var a = 0; b = 10;

var a = ++b;
//a sé la 11; b 1a 11

2.4.4. Toan tir so sanh

Toan tir so sanh st dung trong cac biéu thirc vé logic dé so sanh bang nhau, khac nhau.
No tra vé gia tri true false

JavaScript c6 mét s6 toan tir so sanh, vi du so sanh bang ==

Vidu?2.21.
var num = 10;
// num == 8 will return false

Bang toan tir so sanh

Toan Dién ta Vi du
tr
== so sanh bang 5 == 10 false
=== giong nhau (cung gia 5===10 false
tri va kiéu dir liéu)

I= khac gia tri 51=10 true
I== Khac gia tri va kiéu 10 1==10 false
> I6n hon 10 > 5 true

42



>= |6n hon hoic bang 10 >= 5 true
< nho hon 10 < 5 false
<= nho hon 10 <=5 false
Khi str dung cac toan tir nay, hay chéc chin cac sd hang c6 cung kiéu: sb so sanh voi
sd; chudi so sanh véi chudi ...
2.4.5. Todn tir logic
Bang toan tir logic gom cac phép toan va (&&) - hoic (|) - pha dinh (1).
Toan tir Dién ta
&& phép va tra vé true néu 2 sb hang 13 true: a && b

I phép hoic tra vé true néu 1 trong 2 s6 hang 1a true
‘a|b

! phu dinh; tra vé gia tri nguoc véi biéu thuc la
Vi du 2.22.

var a = (4 > 2) & (10 < 15);
//a nhan gia tri false: vi 4 > 2 la true, 10 < 15 la false;
//a = true && false;

2.4.6. Todn tir diéu kién
Cu phap:
variable = (condition) ? valuel: value2;

Nhén gia tri valuel néu diéu kién 13 true, nhan value2 néu diéu kién false
Vi du 2.23.

var isAdult = (age < 18) ? "Too young": "Old enough";
//isAdult 1la Too young néu age nhd hon 18
//isAdult 1a 0ld enough néu age 16n hon hoac bang 18

2.4.7. Todn tir Véi chudi

Toan tir véi chudi st dung nhiéu 13 ndi hai chudi lai véi nhau, sir dung toan tir + dé ndi.
Luu y ton tir ndy c6 thé ndi s6 vao chudi.

Vidu 2.24.
var mystringl = "Hoc viét ma ";
var mystring2 = "JavaScript.";

document.write(mystringl + mystring2);
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//s& viét ra: Hoc viét mad JavaScript.

Xuat bién ra chudi véi ki thuat Template Literal, ta c6 thé dua vao chudi nam giira dau

" (khong phai " hay

"), trong chudi do c6 thé chén biéu thuc voi ky hiéu ${biéu-thic}

Vi du 2.25.
let tb = "Hai nhan hai 1la ${2*2}";
let name = "XuanThulLab";
let msg = “Xin chao ${name} ;

console.log(tb);
console.log(msg);

2.4.8. Todn tir typeof

Toan tir typeof tra vé kiéu dit liéu can kiém tra caa mot bién, mot gia tri.

Vi dy 2.26.

var
var
var
var
var e;

Q N T w
]

console.
console.
console.

.log(typeof(d));
console.

.log(typeof(f));

console

console

2.5. Biéu thuc

1;

"Hi";
true;
null;

log(typeof(a));
log(typeof(b));
log(typeof(c));

log(typeof(e));

//
//
//
//
//
//

tra
tra
tra
tra
tra
tra

number

é string

boolean
object

é undefined

undefined

Tap hop cac literal, bién va céac toan tir nham danh gia mot gia tri nao d6 duoc goi 1a
mot biéu thuc (expression). Vé co ban c6 ba kiéu biéu thic trong JavaScript:

e S0 hoc: Nham dé luong gia gia tri s6. Vi du (3+4)+(84.5/3) dugc danh gia bang
197.1666666667.

e Chudi: Nham dé danh gia chudi. Vi du "The dog barked" + barktone + "!" 1 The
dog barked ferociously!.

e Logic: Nham danh gia gia tri logic. Vi du temp>32 c6 thé nhan gi4 tri sai. JavaScript
cling hd trg biéu thirc diéu kién, ca phap nhu sau:

(condition) ? valTrue : valFalse
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Néu diéu kién condition duoc danh gia 1a ding, biéu thirc nhan gia tri valTrue, nguoc
lai nhan gia tri valFalse.

Vidu 2.27.
state = (temp>»32) ? "liquid" : "solid"

Trong vi du 2.27 bién state dugc gan gia tri "liquid" néu gia tri cta bién temp 16n hon
32; trong truong hop nguoc lai né nhan gia tri "solid™.

2.6. Cic chu tric diéu khién
2.6.1. Cdc céu tritc chon lwa
2.6.1.1. Cdu triic chon lya if
Cau 1énh if else dung dé kiém tra mot ménh dé nao do6 c6 ding hay khong, néu ding thi
thuc thi nhitng cau 1énh bén trong va nguoc lai néu sai thi né s& bo qua nhing cau 1énh do.

Cu phap:
if (condition){
// Code cho 1lénh if

}
[else{

// Code cho 1lénh else
}]

Trong do:

- Néu condition co6 gia tri true thi Code cho Iénh if duoc thuc hién, nguoc lai
(condition co6 gia tri false) thi Code cho Iénh else dugc thuc hién.

- Cau 1énh trong ngoic vudng c6 thé c6 hoic khong.

Vi du 2.28.
var a = 12;
var b = 12;
if (a == b)
alert('a va b bang nhau');
Vi du 2.29.
var a = 12;
var b = 10;
if (a == b){
alert('a va b bang nhau');
}
else{
alert('a va b khac nhau');
}
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Vi du 2.30.

var a = 12;

if (a > 12){
alert('a > 12");

}
else if (a < 12){

alert('a < 12");
}

else{
alert('a = 12");
}

Vi du 2.31.
var a = 13;

// Néu a > 12

if (a > 12)

{
// Khai bdo bién b
var b = 20;

// Néu a bang b

if (a == b)

{
alert(' a=b ");

}

else { // ngugc lai a khac b
alert(' a !=b ');

}

}

2.6.1.2. Cdu triic chon lyra switch
Lénh switch case c6 cong dung gidng nhu 1énh if else d6 14 déu dung dé ré nhanh chuong
trinh, &ng v&i moi nhanh s& c6 mot diéu kién cu thé va diéu kién d6 phai sir dung toan tir S
sanh bang, con d6i vai 1énh if else thi ban c6 thé truyén vao mot ménh dé bat ki va su dung
nhiéu toan tir khac nhau.

Cu phap:
switch (variable)

{

case value 1 : {
// do some thing
break;

}

case value_2 : {
// do some thing
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break;

}
default : {

// do something
}

}

Néu nhu trong tat ca cic case khong co case nao phu hop thi n6 sé& chay Iénh & default,
nguoc lai néu c6 case nao phu hop thi chuong trinh s& chay trong case do, déng thoi lénh
break s& gitip chuong trinh thoat khoi Iénh switch, con néu ban khong thém 1énh break thi
chuong trinh s& tiép tuc kiém tra va chay tiép ¢ case tiép theo.

Quy trinh chay nhu sau:

~ Néu tham s variable c6 gia tri 1a value 1 thi nhitng doan code nim bén trong case 1
s& duoc thuc hién, nguoc lai n6 s& nhay xudng case tiép theo.

_ Luc nay néu variable c6 gia tri 1a value 2 thi nhitng doan code trong case 2 s& dugc
thuc hién, nguoc lai n6 kiém tra tiép xem con case nao khong.

~Nhan thy khong con case ndo nita nén n6 s& kiém tra c6 1énh default khong? Vi c6
|énh default nén no s& chay doan code trong Iénh default d6 rdi thoat khoi switch case.

Vi du 2.32. Chuong trinh cho ngudi ding nhap vao mot 6, kiém tra sé d6 1a s6 chin hay sé
lé.

Bai toan nay ta két hop 1énh prompt() dé lay thong tin tir nguoi dung, ddng thai két hop
lénh switch case dé hién thi két qua. C6 mot luu ¥ 12 nén st dung ham parselnt() dé chuyén
dir liéu nguoi dung nhap sang number.

var number = parseInt(prompt("Nhap s& can kiém tra"));
var mod = (number % 2);
switch (mod)

{
case @ : {
document.write(number + " 13 s6 chan");
break;
}
case 1: {
document.write(number + " 1la sé 1&");
break;
}
default: {
document.write("Ky tu ban nhap khéng phai s6");
}
}

47



Vi du 2.32 ta ¢ thé st dung Iénh if else dé thuc hién.
var number = parseInt(prompt("Nhap s6 can kiém tra"));
var mod = (number % 2);
if (mod == 0){
document.write(number + " 13 s6 chan");
}
else if (mod == 1){
document.write(number + " la s6 1é");

}
else{

document.write("Ky ty ban nhap khong phai sé");
}

Vi du 2.33. Chuong trinh cho ngudi dung nhap mot mau, kiém tra mau dé c6 phai mau do
(red) hay mau vang (yellow) hay khong? Néu khong phai thi thong bao cho ngudi ding biét
nhap sai mau.

Chung ta s& giai bai nay bang nhiéu cach khac nhau va mdi cach ban s& hoc duoc mot
kinh nghi¢m xtr 1y 1énh switch case.

Trwong hop khong co default
Truong hop nay néu ban nhap mot mau khac v6i mau do (red) va vang (yellow) thi s&
khong c6 thong bao gi.
var color = prompt("Nhdp mau can kiém tra");
switch (color){
case 'red’
document.write("Ban nhap mau ddé, dung roi dé");
break;
case 'yellow'
document.write("Ban nhap mau vang, dung roéi doé");
break;

}

Trwong hop khong cé break
Truong hop nay néu nhap vao mau do6 (red) thi chuong trinh s& in ra ca lénh ¢ case mau
vang (yellow) phia dudi, 1y do 1a trong case mau do6 ta khong st dung lénh break dé thoat
khoi 1énh switch nén n sé& chay thang xubng case phia dudi luén ma khong can kiém tra diéu
kign.
var color = prompt("Nhdp mau can kiém tra");
switch (color){
case 'red'
document.write("Ban nhap mau do, ding roi do");
case 'yellow'
document.write("Ban nhap mau vang, ddng roi dé");
break;
default :
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document.write("Mau ban nhap khong cé trong hé théng");

}

Gia sir ban thém mot case nita cho mau xanh (blue), lac néu ban nhap vao mau do (red)
thi két qua chi in thém l1énh mau vang (yellow) thoi. Tur d6 suy ra rang néu khong c6 break
thi n6 chi chay ludn case dau tién phia dudi no.

var color = prompt("Nhdp mau can kiém tra");
switch (color){
case 'red'’
document.write("Ban nhap mau do, ding roi doé");
case 'yellow'
document.write("Ban nhap mau vang, dung roéi dé");
break;
case 'blue'’
document.write("Ban nhap mau xanh, dung réi dé");
break;
default :
docment.write("Mau ban nhap khong cé trong hé thdéng");

}

Trwong hgp gom nhom case
Néu dé y ki hon thi thi thdy rang néu nguoi dung nhap vao mau do (red), vang (yellow)
va xanh (blue) thi déu co6 thong bao nhip dung. Vay tai sao minh khong gom ba trudng hop
do6 thanh mot thoi.
var color = prompt("Nhdp mau can kiém tra");
switch (color){
case 'red’
case 'yellow'
case 'blue’
document.write("Ban nhap mau " + color +
break;
default :
document.write("Mau ban nhap khéng cé trong hé théng");

, dung roi do");

}

2.6.2. Cdc cdu triic 1ap
2.6.2.1. Gigi thié¢u
Vong lap dung dé thuc thi mot hanh dong lap di 1ap lai. Bén canh dé, cac bai toan tir
don gian dén phuc tap, khong bai nao 1a khong bat gap vong lap. N6 xuét hién & moi bai toan,
moi van deé.

Ciing nhu nhitng ngdn ngir 1ap trinh khac, Javascript c¢6 rat nhiéu cau trac 1ap khac nhau
while, for, do...while,... Tuy nhién, trong Javascript con cung cap thém cho ching ta 2 cau
trac 13p rat dic biét, c6 ca phap ngan gon va dé st dung. D6 chinh 1a for...of va for...in.

2.6.2.2. Vong lap for
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Vong 1ap for thuc hién lién tuc cho téi khi diéu Kién ban dau tra vé false. Vong for trong
JavaScript twong tu nhu vong for trong Java hoac C.

Cii php:

for ([biéu_thic_khdi_tao]; [diéu_kién]; [biéu_thic_tang tién])
1énh

Vong lap for thyc thi nhw sau:

~ Biéu thuc khoi tao (biéu_thic_khai_tao), néu co, dugc thyuc thi. Biéu thic nay
thuong khoi tao mot hoic nhiéu bién dém cho vong ldp, nhung ca phap cua nd
van c6 thé tao ra biéu thirc c6 d6 phuc tap. Biéu thic nay con cé thé khai bao
bién.

_ Biéu thirc diéu kién (diéu_kién) duoc tinh toan. Néu gia tri cua didu_kién tra vé
true, cac 1énh trong vong lip duogc thuc thi. Néu gid tri cua diéu_kién tra vé false,
vong 1ap for bi dung lai. Néu biéu thirc diéu_kién bi khuyét (b6 qua khong dat),
diéu kién s& dugc gan gia dinh 12 true.

_lénh s& dugc thyc thi. Dé thyc thi nhiéu lénh, dung khéi lénh ({ ... }) dé gom
nhom cac 1€nh nay.

_ Néu khéng c6 16i nao xay ra sau khi thuc thi Iénh, biéu thuc cap nhat
(biéu_thirc_ting tién) duogc thyc thi.

- Quay lai budc 2.
Vi du 2.34.
for(let i=0; i<10; i++){

console.log(i);

}

Trong do:
_ leti=0:khai tao bién cho vong lap

~ i< 10 : diéu kién dé vong lap thyc hién
~i++ : tang gid tri bién chay 1én 1 mdi khi thuc hién xong hanh dong

Ta c6 thé bo trong gia tri ban dau trong ct phéap cia vong 1ap for néu trude d6 da gan
gi tri cua bién chay

var i=90;
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for(; i<10; i++){
console.log(i);

}

Ta ciing c6 thé bo tréng gia tri thir hai trong ct phap ctia vong 13p for. Luc nay, néu gia
trj thir hai tra vé& gia tri true thi vong 1ap tiép tuc thyc thi, néu 1a false thi vong 1p s& ding lai.

for(let i=0;; i++){
console.log(i);
if(i===10)break;
}

Néu bo tréng gia trj thir hai thi bat budc trong vong 1ap phai ¢ 1énh break, néu khong
thi vong 1ap s€ chay mai khong dung lai.

Gia trj thir ba trong ¢t phap vong lip for ciing khong thuc sy can thiét néu nhu ban thay
d6i gia tri ciia bién chay trong vong 1ap.

for(let i=0;;){
console.log(i);
if(i===10)break;
i++;

}

Tuy nhién, viéc bo tréng cac gia tri trong ¢t phap cua vong lip for 1a khong nén. Du
ngin gon nhung néu dung khong dung luc s& khién code cua chung ta khé doc lai.

Vi du 2.35.
//Khai bdo mang cac objects
var students = |

{
name = ‘Man’,
age = 19

}s

{
name = ‘Huy’,
age = 19

3

{
name = ‘Minh’,
age = 21

}

]

//in ra gid tri name trong mdéi object
for(let i=0; i<students.length; i++){
console.log(students[i].name);

}
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Két qua in ra:
Man
Huy
Minh

2.6.2.3. Vong lap for...of
Vong lip ndy duoc ra mat ¢ phién ban ES6. Tuong ty nhu for, vong lip nay dugc sir
dung dé duyét tirng phan tir cua d6i twong duyét. S6 lugng lap bang véi sé phan ti cua doi
tuong.

Cu phap:
for(let student of students){
//do something

}
Trong do:
_let student: khai bao bién chay
— students: mot Array, String, Map, WeakMap, Set (khong c6 Object)
Vi du 2.36.

//Khai bdo mang cac objects
var students = |

{
name = ‘Man’,
age = 19

}s

{
name = ‘Huy’,
age = 19

}s

{
name = ‘Minh’,
age = 21

}

]

//in ra gid tri name trong moéi object
for(let student of students){
console.log(student.name);

}

Két qua in ra:
Man
Huy
Minh
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Va két qua ciing gidng nhu chung ta sir dung vong lip for nhung c6 thé thiy ct phap
cua for...of tuong minh, d& hiéu hon 1a for.

Tuy nhién for...of khong duyét theo kiéu giam dan giéng nhu trong for duoc.
2.6.2.4. Vong lap for...in

Vong lap nay thuong duoc su dung véoi muc dich 1a 1ap trong mot object chir khong phai
trong array hay string gidng nhu hai vong lap trén. S6 lugng lap twong tng véi s6 thude tinh
Cua object ma ta duyét.

Cu phap:
for(let key in obj){

//do something
}

Trong do:
~let key: khai bao bién chay
_ obj: déi twong duyét (thudng 1a object)

Vidu 2.37.
//Khai bdo mang cac objects
var students = |

{
name = ‘Man’,
age = 19

}s

{
name = ‘Huy’,
age = 19

}s

{
name = ‘Minh’,
age = 21

}

]

//in ra gid tri name trong mdéi object
for(let student of students){
for(let key in student){

console.log(student.name);

}
}
Két qua in ra:
name
age
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name
age
name
age

Két qua in ra la nhitng thudc tinh cua object

for...in ciing c6 thé dung véi array, luc nay cac thudc tinh cua mdi phan tir trong array

chinh 14 index.

Vi du 2.38.
var animals = [‘cat’, ‘dog’, ‘mouse’];
for(animal in animals){
console.log(animal);

}

Két qua in ra:
)
1
2

2.6.2.5. Cdu tric Igp while
Lénh while thyuc thi cac 1énh bén trong né ngay khi diéu kién xac dinh tra vé true.

Cu phap:
while (diéu kién)
1lénh

Néu diéu_kién tra vé false, chuwong trinh s& nging thyc thi 1énh bén trong vong lip va
truyén diéu khién xuéng lénh lién sau vong lap.

Chuong trinh kiém tra diéu kién trudc khi thuc thi [énh bén trong. Néu diéu kién tra vé
true, 1énh s& duoc thuc thi va kiém tra lai diéu kién. Néu diéu kién tra vé false, nging thuc
thi va truyén diéu khién xuéng lénh lién sau vong lap while.

Pé thyc thi nhiéu lénh, dung khoi lénh ({ ... }) d&& gom nhom céc cau 1énh.

Vi du 2.39. Vong while 1ap lai cho téi khi n nho hon 3
var n = 9;
var X = 0;
while (n < 3) {
n++;
X += n;

}
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Ung véi mdi 1an lap, ting n thém mot va cong gia tri d6 vao x. Boi vay, x va n ¢o gia
tri nhu sau:

o Saulanlap thtnhit: n=1vax=1
o Saulanlipththai:n=2vax=3
o Saulanlipthtba:n=3vax=6

Sau khi hoan thanh 1an Ip thi ba, diéu kién n < 3 khong con tra V& true nita nén vong
lap bi két thuc.

Vi du 2.40. Hiy tranh l3p vo han. Hay dam bao rang diéu kién cua vong 1ap s& dan tra vé
false; bang khong, vong 1ap s& khong bao gior két thic. Lénh trong vong lap while dudi day
duogc thuc thi mai mai vi diéu kién khong bao gio tra vé false:
while (true) {
console.log('Hello, world!");

}

2.6.2.6. Cau tric Igp do...while
Lénh do...while thuc hién lién tuc cho téi khi diéu kién xac dinh tra vé false.

Cu phap:
do{
1énh
}while (diéu_kién);

lénh luén duoc thuc thi mét lan truge khi kiém tra diéu kién (va rdi ci thé cho toi khi
diéu kién tra vé false). Bé thuc thi nhiéu Iénh, dung khdi 1énh ({ ... }) dé gom nhém céc cau
lénh. Néu diéu_kién tra vé true, 1énh lai duoc thuc thi mot lan nita. Sau mdi lan thuc thi,
chuong trinh kiém tra lai diéu kién. Khi diéu kién tra vé false, chuong trinh dung thuc thi
vong ldp va truyén diéu khién xuéng Iénh lién sau vong do...while.

Vi du 2.41. |3p it nhat mot lan va tai duyét cho téi khi i khong nho hon 5.
var i = 0;
do {
i+=1;
console.log(i);
} while (i < 5);

2.6.2.7. Lénh break
Dung Iénh break dé két thuc vong 1ap, két thuc switch, hodc lién hop vai mot 1énh duoc
gan nhan.
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o Khi ding break khong kém véi nhan, chuong trinh két thiic ngay tic thi vong
while, do-while, for, hodc switch trong ciing boc Iénh break va truyén diéu khién
xuéng lénh lién sau.

o Khi dung break kém véi nhin, n6 s& cham dut viéc thuc thi 1énh dugc gén nhan
do.

Cti phap I¢nh break:
break;
break [nhan];

Kiéu ct phap dau tién két thiic vong 1ap trong cuc bao boc hoic switch; kiéu thir hai két
thac 1énh gan véi nhan.

Vi du 2.42. Lénh I3p s& 13p qua tirng phan tir cia mang (théng qua chi muc cua timng phan ti)
cho t&i khi gip phan tir c6 gia tri bang theValue:
for (var i = 0; i < a.length; i++) {
if (a[i] == thevalue) {
break;

}
}

Vi du 2.43. Ap dung break cho nhin
var X = 0;
var z = 0;
labelCancelLoops: while (true) {

console.log('Outer loops: ' + X);
X += 1;
z =1;
while (true) {
console.log('Inner loops: ' + z);
zZ += 1;
if (z === 10 && x === 10) {
break labelCancellLoops;
} else if (z === 10) {
break;
}

}
}

2.6.2.8. Lénh continue

Lénh continue c6 thé dung dé tai duyét cac vong while, do-while, for, hozc label.

o Khi dung continue khong kém theo label, chuong trinh nging thuc thi lan lap
hién tai caa vong while, do-while, hoac for gan nhat boc Iénh continue va tiép
tuc thyc thi lan lap tiép theo. Tréi véi Iénh break, continue khong ding vong 1ap
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hoan toan. Trong vong lap while, chuong trinh nhay vé doan xét diéu kién. Trong
vong lip for, chuong trinh nhay t&i biéu_thic tang tién.

o Khi dung continue cé kém theo label, 1¢nh continue s€ ap dung cho vong lap
dugc gan nhan do.

Cu phdp I¢nh continue:
continue [label];

Vi du 2.44. Vong while véi 1énh continue thuc thi khi gia tri cua i bang 3. Thé nén, n s& c6
giatrilal, 3,7 val2.
var i = 0;
var n = 0;
while (i < 5) {
i++;
if (i == 3) {
continue;

}
n += 1ij;
console.log(n);

}
//1,3,7,12

var i = 0;
var n = 0;
while (i < 5) {
i++;
if (1 == 3) {
// continue;

}
n += 1ij;
console.log(n);

}
// 1,3,6,10,15

Vi du 2.45. Lénh nhan checkiandj chtra nhan checkj. Néu chuong trinh chay tgi continue,
chuong trinh s& nging thuc hién 1an Iap hién tai caa checkj va bat dau thuc hién lan lap ké
tiép. Mdi khi chay téi continue, checkj tai duyét cho tai khi biéu thirc diéu kién cua né tra vé
false. Khi false duoc tra vé, phan con lai caa lénh checkiandj duoc hoan thanh, va checkiandj
tai duyét cho t6i khi diéu kién cua no tra vé false. Khi false duogc tra vé, chuong trinh tiép tuc
thuc thi 1énh lién sau checkiand].

Néu continue gan véi nhin checkiandj, chuong trinh sé tiép tuc & dau lénh checkiandj .
var i = 0;
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var j = 10;
checkiandj:
while (i < 4) {
console.log(i);
i+=1;
checkj:
while (7 > 4) {
console.log(j);
j-=1;
if ((J % 2) ==29){
continue checkj;

}

console.log(j + ' is odd.');
}
console.log('i = ' + 1i);
console.log('j = ' + j);

}

2.7. Cac cau 1énh xi ly ngoai 1€
2.7.1. Gigi thiéu
Gidng bat ky ngdn ngir ndo, Javascript cling s& gap cac tinh huéng 18i nhu: undefined,
null, JSON.parse() fail...

Diéu nay nghia 1a chung ta phai xtr Iy nhitng 16i ngoai 1& nay mot cach nudt na néu
chung ta muon c¢6 mét trai nghiém nguoi dung tot cho (g dung cua minh.

Giai phap cho van dé nay la dung try...catch blocks, viéc nay ciing gitip wng dung cua
chiing ta ko bi crash khi xay ra I5i.

2.7.2. Swr dung Iénh try...catch

Cu phap try...catch:

try{
// cac doan xir ly ma cé thé phat sinh ngoai 1é
// phai cé it nhat 1 dong code trong khéi nay
}
catch (error){
// xu ly 16i ngoai 1& & day
// kh&i nay c6é thé khdng can néu khéi finally duock khai bao
}
finally {
// phan nay cé thé cé hoac khéng
// khéi nay sé& dugc chay sau khi xir 1ly xong khéi try hodc catch

}
Vi du 2.46.

try {
undefined.prop
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} catch (error) {
console.log(error);

}

Trong vi du 2.46 ching ta khi 13y thudc tinh tir undefined, nén sé& sinh ra mot 13i ngoai
I¢. Trong catch block, ching ta bat sy kién error va log no6 ra, két qua nhu sau:
TypeError: Cannot read property ‘prop’ of undefined
Khi trng dung chay dong 1énh undefined.prop, chung ta c6 dugc error message log ra
thay vi crashing (tng dung.

Nhu trong phan comments trén, try block phai cé it nhat mot xir Iy ndo dé, sau d6 1a
catch block hoic finally block duoc khai bao. Diéu ndy c6 nghia 1 ching ta co thé co cac
treong hop sau:

try {

}
catch {

}
try {

}
finally{

}
try {

}
catch {

}
finally {

}

Khdi catch chira cac doan code ma chi ra app s& xur 1y cai gi khi ma phat sinh 18i ngoai
16 trong try block. Néu try block phat sinh 15i thi catch block s& duoc chay, néu try block
khong phat sinh 15i thi catch block s& duoc bo qua.

Khéi finally s& dugc chay sau khi tat ca code trong phan try block hozc catch block chay
xong. N6 ludn chay du cé phat sinh 16i ngoai I& hay khong.

Khéi try co thé dugc Iong bén trong nhau. Néu khéi try..catch bén trong khong xir 1y
catch 15i thi khéi try...catch bén ngoai phai lam diéu do.

Vi du 2.47.

try {
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try {
undefined.prop

} finally {
console.log('Inner finally block runs');

}
} catch (error) {

console.log('Outer catch block caught:', error);

}

Khi chay doan code trén, chung ta s& thay log ra:

Inner finally block runs
Outer catch block caught: TypeError: Cannot read property ‘prop’ of
undefined’

C6 thé thay 1a khi khdi try...catch bén trong khong catch 16i nén khéi try...catch bén
ngoai co khai bao catch nén da xtr 1y 16, va khoi finally bén trong chay trudc khoi catch bén
ngoai. Try...catch...finally chay tuan ty tir trén xudng dudi theo thir tu.

Cac khdi catch ¢ trén tit ca déu theo kiéu unconditional (vo diéu kién), tirc 1a chang ¢
thé bat tt ca cac ngoai & xay ra. Object error giit dit liéu vé 15i ngoai 16. N6 chi giit dit liéu
bén trong khéi catch(né theo kiéu variable scope), néu muén sir dung error object bén ngoai
khéi catch thi phai gan né cho 1 bién bén ngoai. Sau khi catch block chay xong, error object
sé duogc giai phong khoi bo nho.

Khéi finally chira cac doan code ma duogc chay sau khi code trong try block hoic catch
block chay, va né duoc thuc thi bat ké co 16i ngoai 18 hay khong c6. Do d6 khéi finally lam
cho trai nghiém ngudi dung it bi anh huéng nhat khi ma wng dung cua ching ta xay ra 16i
(hoic c6 thé do cac yéu té khach quan nhu mat két ndi mang...). Vi du, ching ta c6 thé dat
cac code clean up vi du nhu close file khi doc file du c6 hay khong xay ra 16i khi doc. Khi
chay t6i dong ma phat sinh 16i ngoai I¢ thi toan bd code sau dong d6 trong try block s& khong
dugc thyc thi nita, nén néu chung ta xir 1y close file & cudi cua try block thi c6 thé n6 s& khong
dugc thyuc thi (néu xay ra 16i). Chiing ta c6 thé chi dit code s& chay ma khéng cin quan tAm
liéu c6 phat sinh 16i hay khong nhu cleanup code, release memory... trong finally block, khi
do6 chung ta sé khong phai dupplicate code khi ma phai xtr Iy nhitng viéc d6 trong try va catch
block.

Vi du 2.48.

openFile();
try {
// tie up a resource
writeFile(data);
}
finally {
closeFile();
// always close the resource

}
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Ta c6 thé 16ng nhiéu block try...catch véi nhau:
Vi du 2.49.

try {
try {
throw new Error('error');
}
finally {
console.log('first finally runs');
}
try {
throw new Error('error2');
}
finally {
console.log('second finally runs');
}

}
catch (ex) {
console.error('exception caught', ex.message);

}
Trong vi du 2.49 chung ta s& khong thay log ra:

second finally runs
boi vi khdi try...catch ddu tién khong catch 15i ngoai 1 nén khi xay ra 16i thi 16i d6 dugc

truyén ra va dugc catch boi khdi try...catch cha bén ngoai. Néu chiing ta mudn khdi try...catch
thtr 2 dugc thuc thi thi ching ta phai thém catch block vao khoi try...catch thir nhat, nhu sau:

try {
try {
throw new Error('error');
}
catch {
console.log('first catch block runs');
}
finally {
console.log('first finally runs');
}
try {
throw new Error('error2');
}
finally {
console.log('second finally runs');
}
}

catch (ex) {
console.error('exception caught', ex.message);

}
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Ta con co thé rethrow cac 16i ngoai 1é ma duoc bat & catch block.

Vi du 2.50.

try {

try {
throw new Error('error');

} catch (error) {
console.error('error', error.message);
throw error;

} finally {
console.log('finally block is run');

}
} catch (error) {

console.error('outer catch block caught', error.message);

}
Nhu vi du 2.50, ta ¢6 3 output la

error error, finally block is run outer catch block caught error

boi vi khéi catch cua block try...catch bén trong da throw 15i ngoai 16 mét 1an nita sau
khi log né ra, do d6 khéi catch bén ngoai van dugc thuc thi do nhan duoc 15i rethrow tir block
catch bén trong.

Vi code chay tuan tu, ching ta c6 thé sir dung biéu thirc return & cudi try block. Vi dy,
néu chung ta muon parse mot chuoi JSON thanh mot object, chiing ta muon return mot object
rong néu xay ra 16i nao do.

const parselSON = (str) => {

try {
return JSON.parse(str);

}
catch {

return {};

}
}

va chung ta chay thir ham trén:

console.log(parseJSON(undefined));
console.log(parseJSON('{"a": 1}'))

ta s& dugc object réng ¢ dong thi nhat va {a: 1} ¢ dong thir 2.

2.7.3. Try...Catch trong xi Iy bit dong bg
Ta thuong su dung async - await cho viéc xtr Iy bat dong bo trong Javascript, va chung
ta con c6 thé st dung try...catch block dé catch rejected promises va xir 1y rejected promises
mot cach uyén chuyén.

Vi du 2.51.
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(async () => {
try {
await new Promise((resolve, reject) => {

reject('something wrong!")

1)

} catch (error) {
console.log(error);

}
NO;

Trong doan code trén, vi chung ta reject promise trong try block, nén catch block bat
duoc 13i trong reject promise va log ra:

something wrong!

Ham trén trong ¢ vé gidng vai try...catch block binh thuong, nhung thuc su thi didu d6
khong dang, vi day la mot async funcion.

M6t async function chi tra vé cic promises, nén ching ta khong thé return bt cir thir gi
thay vi promises trong try...catch block. Khéi catch trong async function chi 1a mot cach viét
tit cho catch function, ham ma dugc chudi cung véi then function. Poan code trén tuong
duong v6i cach viét sau trong thé giGi promises:

(O = {
new Promise((resolve, reject) => {
reject('error')
})

.catch(error => console.log(error))

HNO

Tuong ty thi finally block cua try...catch trong async ciing twong duong véi cach viét
finally function trong promise. Ta c6 2 doan code sau la twong duong:

(async () => {
try {
await new Promise((resolve, reject) => {
reject('error')
})
} catch (error) {
console.log(error);
} finally {
console.log('finally is run');
}
DO;
(0O =>{
new Promise((resolve, reject) => {
reject('error')
})

.catch(error => console.log(error))
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.finally(() => console.log('finally is run'))
HNO

Quy tac try...catch 16ng nhau & trén ciing 4p dung dugc cho async function, nén chung
ta c6 the vict code nhu sau:

(async () => {
try {
await new Promise((resolve, reject) => {

reject('outer error')

1)

try {
await new Promise((resolve, reject) => {

reject('inner error')

})
} catch (error) {

console.log(error);
} finally {

}
} catch (error) {

console.log(error);
} finally {
console.log('finally is run');

}
NO;

Diéu nay giup ta d& dang 1dng cac promises va xir 1y cac 13i tiy theo scope cia chung.
Cach nay giap code sach sé va dé doc hon so vai Viéc chain cac then, catch va finally function
cua promise.

Tom lai, dé xir 1y 16i ngoai 1é trong JavaScript, ching ta st dung try...catch...finally
block dé bat 16i. Cach nay c6 thé ap dung cho ca code ddng bo va bat dong bo. Chung ta dé
cac doan code c6 thé phat sinh 16i trong try block, va viét cac code xtr 1y 16i ngoai 1é trong
catch block. Trong finally block, chung ta viét cac doan code thyc thi ma khéng quan tim tdi
co xay ra 16i hay khong Céc async function c6 thé sir dung try...catch block nhung chiing chi
tra V& cac promises giong nhu cic async funciton khac, nhung try...catch block trong céac
function binh thuong thi c6 thé tra vé bat ci thir gi.
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Chuong 3. Mang

3.1. Khai niém

Mang 13 mot tap hop céc phan tir ¢d dinh ¢ cting mot Kiéu, duogc luu trit lién tiép nhau
trong cac 6 nhé. Kiéu phan tir co thé 13 c6 cac kiéu bat ky: ky tu, s6, chudi ky tu...; ciing co
khi ta str dung kiéu mang dé 1am kiéu phan tir cho mot mang.

Mang c6 chire nang nhu bién va duoc st dung dé chaa dir liéu. Tuy nhién thi mang né
to hon, mét bién chi chira duy nhat mot gia tri con mang thi thich bao nhiéu c6 bay nhiéu.

Chang han, mot bai tap c6 1000 cai tham s ching I8 ban lai ngdi nhap 1000 bién? Thay
vi d6 chung ta str dung mang dé thuc hién. O javascript, trong mot mang cac gia tri khong
can cung kiéu di liéu.
3.2. Khai bao mang
Co 3 céch khai bdo mang:
o Dua gia tr1 vao khi khai bao.
o Khai bao rong rdi dua gia tri vao.

o Khai bao theo huéng dbi tuong.

3.2.1. Dwa gia tri vao khi khai bdo
Cu phap:
var tén_mang = [gid tri 1, giad tri 2, gid tri 3, ... ];

Vidu 3.1. Tao mang

var Ar = [1,2,3,4, " 'teemo’,""',];
console.log(Ar[0]);// 1
console.log(Ar[4]);// 'teemo’
console.log(Ar[5]);// null
console.log(Ar[6]);// undefined

Trong vi du 3.1, ta tao mang va truy xuét gia tri cia cac phan tir cia mang Array. Ar[0]
chinh 14 phan tir thix nhat ctia mang c6 gia tri = 1,...

2.3.2. Khai bdo réng réi dwa gid tri vao
Cu phap:
var tén_mang = [];

tén_mang[@] = gia tri 1;
tén_mang[1] = gia tri 2;
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tén_mang[n] = gid tri n;

Vidu 3.2
var Ar = [];
Ar[0] = 1;
Ar[2] = '"teemo';
Ar[3] = '';
Ar[10] = ;

Ta c6 thé dung ham console.log dé truy xuat cac gia tri da khoi tao cuia mang Ar.

2.3.3. Khai bdo theo hwéng déi tuwong:

Cu phap:
Ar = new Array();

Vidu 3.3.
Ar = new Array(1,2,3,4);//Nhdp gid tri tryc tiép
Br = new Array(); //Khai bdo rdéng rbéi nhap gia tri
Br[@] = 1;
Br[1] = 'Teemo’;

Tuong tu, ta c6 thé dung ham console.log() dé truy xuét gia tri cia mang Ar va Br.

3.3. Truy suét cac phan tir trong mang

Sau khi d3 tao duoc mang, ta can phai truy xuat thong tin cia mang. Dé c6 thé lay ra
gi4 tri cia mot thanh phan trong mang thi ching ta st dung cl phap nhu bén dudi.

Cu phap:
arr[index];

Trong d6: arr 1a tén bién mang, index 1a vi tri cia mang(bat dau tir 0).

Vidu 3.4.
var arr = new Array(1, 2, 4, 5, 9, 6);
alert(arr[1]);
//result: 2

3.4. Cac phuong thic
3.4.1. Phwong thuc Length

Pay 1a phuong thuc trong mang, tra vé sé lugng phan tir dang ¢ trong mang.
Cu phap:

arr.length;
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Trong dé: arr 13 tén cua bién mang.

Vi du 3.5.
var arr = new Array(1, 2, 4, 5, 9, 6);
alert(arr.length);

3.4.2. Phwong thurc join()
Phuong thirc ndy c6 tac dung gop tit ca cac phan tir co trong mang thanh mot chudi.
Cu phap:
arr.join(string);
Trong do:
o arr 14 tén bién mang ma chung ta can gop.

o string 14 chudi phan cach giita cac phan tir sau khi gop (dé tréng 1a ngin cach
bang dau ,).

Vi dy 3.6.

//g06p mang mac dinh
document.write(arr.join() + '<br>');
//result: 1,2,4,5,9,6

//g6p mang ngan cach nhau bang -
document.write(arr.join('-") + '<br>');
//result: 1-2-4-5-9-6

3.4.3. Phwong thurc valueOf()

Phuong thtc valueof s& tra vé dbi twong mang. Day 1a phuong thirc mic dinh cua ddi
tuong mang, né sé twong duong véi viéc chi goi tén mang. Vi du: subject.valueOf() s€ tuong
duong véi subject.

Chinh vi 1a phuong thirc mic dinh cua ddi twong mang, nén chung ta sé& it khi sir dung
phuong thirc valueof ma thuong goi thang ludn tén mang.

Phuong thirc valueof sé khong lam thay d6i mang ban dau.
Cu phap:
array.valueOf()

Phuong thirc nay khong c6 tham sé truyén vao.

Vi du 3.7. sit dung phuong thirc valueof dé goi d6i twong mang.
<!DOCTYPE html>
<html>
<head>
<meta charset="utf-8">
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</head>

<body>
<h1>Hoc 13p trinh mién phi tai freetuts.net</h1>
<p>Click vao button dé in mang.</p>

<button onclick="myFunction()">Run</button>
<p id="demo"></p>

<script>
var subject = ["php", "css", "html", "js"];

function myFunction() {
document.getElementById("demo").innerHTML =
subject.valueOf();
}
</script>
</body>
</html>

Két qua:
php,css,html, js

3.4.4. Phwong thuc push()
Phuong thirc ndy c6 tac dung thém mét hoic nhiéu phan tir vao cudi mang.

Vidu 3.8.
var arr = new Array(1, 2, 4, 5, 9, 6);
document.write(arr.join() + '<br>');
//thém 7 vao mang
arr.push(7);
document.write(arr.join() + '<br>');
//thém 3,8 vao mang
arr.push(3,8);
document.write(arr.join() + '<br>');
Két qua:
1,2,4,5,9,6
1,2,4,5,9,6,7
1,2,4,5,9,6,7,3,8

B A |

3.4.5. Phwong thurc pop()
Phuong thiic ndy c6 tac dung x6a phan tir cudi cling trong mang.

Vi du 3.9.
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var arr = new Array(1, 2, 4, 5, 9, 6);
document.write(arr.join() + '<br>");
//x6a phan ti cuéi

arr.pop();

document.write(arr.join() + '<br>');

Két Qua:

1,2,4,5,9,6
1,2,4,5,9

3.4.6. Phwong thuc unshift()
Phuong thirc ndy c6 tac dung thém mét hoic nhiéu phan tir vao dau mang.

Vi dy 3.10.

var arr = new Array(1, 2, 4, 5, 9, 6);
document.write(arr.join() + '<br>');
//thém 7 vao mang

arr.unshift(7);
document.write(arr.join() + '<br>"');
//thém 3,8 vao mang

arr.unshift(3, 8);
document.write(arr.join() + '<br>');

Két Qua:

1,2,4,5,9,6
7,1,2,4,5,9,6
3,8,7,1,2,4,5,9,6

3.4.7. Phwong thuc shift()
Phuong thirc ndy c6 tac dung x6a phan tir dau tién ciia mang.

Vi du 3.11.

var arr = new Array(1, 2, 4, 5, 9, 6);
document.write(arr.join() + '<br>');
//x6a phan tu dau

arr.shift();

document.write(arr.join() + '<br>');

Két Qua:
1,2,4,5,9,6
2,4,5,9,6

3.4.8. Phwong thuc splice()

Phuong thirc ndy c6 tac dung thém phan tir vao mang theo mot vi tri xac dinh.
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Cu phap:
arr.splice(index, howmany, iteml, ..... , itemX)
Trong do:
o arr 1a tén bién mang cac ban muédn thém vao.
o index 14 vi tri ma cac ban mudn thém phan ti vao (bat dau tir 0).

o howmany 1a sb phan tir s& x6a tinh ty vi tri thém mang, dé 0 néu khong mudn
x6a phan tir nao.

o iteml,...itemX 14 gia tri cia cac phan tir muén thém vao.
Vidu 3.12.

var arr = new Array(1, 2, 4, 5, 9, 6);
document.write(arr.join() + '<br>');

//thém 2 phan t& vao vi tri thi 1 va @ xdéa phan t& nao
arr.splice(1, o, 3, 8);

document.write(arr.join() + '<br>');

Két Qua:

3.4.9. Phwong thuc concat()

Phuong thirc nay c6 tac dung ghép 2 mang lai véi nhau.

Vi du 3.13.
var arrl = new Array(1, 2, 4, 5, 9, 6);
var arr2 = new Array(3, 8, 7);

document.write(arrl.concat(arr2) + '<br>");
Két Qua:

1,2,4,5,9,6,3,8,7
3.4.10. Phuwong thirc slice()

Phuong thirc ndy c6 tac dung lay ra mot hodc mot s phan tir trong mang.

Cu phap:

arr.slice(begin,end);
Trong do:

o arr 14 tén bién mang cac ban muén thém vao.
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o begin 1a vi tri bat dau.

o end 1a vi tri két thiic, néu mudn cat tir vi tri ddu dén hét thi bo tréng gia tri nay.
Vi du 3.14.

var arr = new Array(1, 2, 4, 5, 9, 6);
document.write(arr.join() + '<br>');
//cdt madng tuU vi tri tht 3 dén hét
document.write(arr.slice(3) + '<br>');

Két Qua:

1,2,4,5,9,6
5,9,6

3.4.11. Phwong thirc sort()

Phuong thic nay c6 tac dung sip xép lai mang theo chiéu ting dan, néu 1a sb thi tir bé
dén 16n, chir thi sap xép theo alpha(a-z).
Vi du 3.15.
var arr = new Array(l1, 2, 4, 5, 9, 6);
document.write(arr.join() + '<br>');
//sap xép lai mang
document.write(arr.sort() + '<br>');

3.4.12. Phuwong thirc reverse()
Phuong thirc ndy c6 tac dung dao nguoc Vi tri cac phan tir ciia mang.
Vi du 3.16.
var arr = new Array(1, 2, 4, 5, 9, 6);
document.write(arr.join() + '<br>');

//cat mang tr vi tri th 3 dén hét
document.write(arr.reverse() + '<br>');

3.5. Enum
3.5.1. Cac khai niém can ban cua enum

Javascript chi co dung mot kiéu ma gia tri bi rang budc rat cu thé: boolean, gia tri chi
dugc phép 1a true hodc false, khong chap nhan mot gia tri nao khac. Enum 1a phién ban mo
rong voi cong dung tuong tu nhu boolean

71



Vidu 3.17.

enum NoYes {
No,
Yes

}

2 gia tri No Yes duoc goi la thanh vién ctia hoi enum NoYes. Dung né nhu mét object,
chung ta c6 thé cham dén gia tri d6

Vi dy 3.18.

function toGerman(value: NoYes) {
switch (value) {
case NoYes.No:
return 'Nein';
case NoYes.Yes:
return '

Ja';
}
}

Tat ca thanh phan cia enum déu dugc cip mot thé thanh vién gdm name va value. O trén
chung ta chi dang khai bao phin name cho enum, value luc d6 sé& ldy mic dinh 1a s6 tir O tro
di.

Vi du 3.19.

enum NoYes {
No,
Yes,
}
// néu khai bao mot cach tuong minh hon
enum NoYes {
No = 9,
Yes =1,

assert.equal(NoYes.No, 0);
assert.equal(NoYes.Yes, 1);
Néu khai bao nhu thé nay

enum Enum {

A,
B,
C = 4,
D,
E =8,
F
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}
Pong nghia 1a cac gia tri ké tiép s& tu dong tang 1én mot, so véi gia tri khai bao trude do

assert.deepEqual(
[Enum.A, Enum.B, Enum.C, Enum.D, Enum.E, Enum.F],
[0, 1, 4, 5, 8, 9]

)

Vé cach dit tén (name) trong enum, ciing c6 nhiéu lra chon
e Pit theo kiéu JavaScript, viét hoa hét, Number, MAX_VALUE

e Diat theo kiéu symbol, viét hoa diu mdi tir, chit dau viét thuong,
Symbol.asynclterator

e Kiéu TypeScript, viét hoa dau mdi tir, chir dau viét hoa, Number.MaxValue

Tuong tu nhu object, ching ta c6 thé truy xuat dén mot thanh vién cua enum bang cach
viét sau

Vi dy 3.20.

enum HttpRequestField {
"Accept’,
"Accept-Charset’,
"Accept-Datetime’,
"Accept-Encoding’,
"Accept-Language’,
}
assert.equal (HttpRequestField[ 'Accept-Charset'], 1);

Gia trj value cia enum, khong bét budc 1a mot number, c6 thé 1a mét string

Vidu 3.21.
enum NoYes {
No = 'No',
Yes = 'Yes',

}

assert.equal(NoYes.No, 'No');
assert.equal(NoYes.Yes, 'Yes');

Con mdt cach khai bao, it duoc str dung, cac gia tri trong enum c6 thé 1a sd cling co thé
la chir

Vi du 3.22.

enum Enum {
A,
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}

assert.deepEqual(
[Enum.A, Enum.B, Enum.C, Enum.D, Enum.E, Enum.F],
[o, 1, 'C', 'D', 8, 9]
)s
Theo nhu kinh nghiém tir cac ngudi di trudc, sir dung enum thi nén dung kiéu gia tri
string

enum NoYes { No = 'NO', Yes = 'YES' }

Néu c6 log ra chung ta ciing biét duogc gia trj chinh xac 13 gi, d& mat cong ngdi dém sd
tha tu

console.log(NoYes.No);
console.log(NoYes.Yes);

Thém nira, rang budc dugc luon kiéu gia tri
function func(noYes: NoYes) {}
func('abc');
func('Yes');

3.5.2. Cdc trwong hep sir dung enum
3.5.2.1. Hang so nhiéu gid tri

Néu chung ta c¢6 nhiéu hang sd, c6 quan hé ho hang gan véi nhau
Vi du 3.23.

const fatal

Symbol('fatal');
const error = Symbol('error');
const warn = Symbol('warn');
const info = Symbol('info');
const debug = Symbol('debug');
const trace = Symbol('trace');

C6 thé dung enum

enum LoglLevel {

fatal = 'fatal',
error = ‘error',
warn = ‘warn',
info = 'info',
debug = 'debug',
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trace = 'trace',

}

Loi ich mang lai: nhém lai voi nhau mot thé, Javascript dé dang kiém tra gitp chung ta

3.5.2.2. Cho cdc kiéu twong minh

Chung ta hay dung boolean dé 1am c& bat tit hodc dao nguoc gia tri
class Listl { isOrdered: boolean; }
Néu dung enum, no sé& rd nghia hon, nhiéu lya chon hon

enum ListKind { ordered, unordered }
class List2 {
listKind: ListKind;

}
3.5.2.3. Cho hang String

String 12 mét hang s6 dung nghia, an toan hon vi khong thé thay d6i duoc gia tri

Vi du 3.24. ham bén dudi dung const

const GLOBAL = 'g';
const NOT_GLOBAL = '';
type Globalness = typeof GLOBAL | typeof NOT_GLOBAL;

function createRegExp(source: string,
globalness: Globalness = NOT_GLOBAL) {

return new RegExp(source, 'u' + globalness);

}

assert.deepEqual(
createRegExp('abc', GLOBAL),

/abc/ug);

dung enum tién hon
enum Globalness {
GLOBAL = 'g"',
NOT_GLOBAL = "',
}

function createRegExp(source: string, globalness =
Globalness.NOT_GLOBAL) {
return new RegExp(source, 'u' + globalness);

}

assert.deepEqual(
createRegExp('abc', Globalness.GLOBAL),
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/abc/ug);

3.5.3. Enum luc chay thi sé tr¢ thanh gi?

Sau khi Javascript da compile, enum s& dugc duoc chuyén thanh javascript object

Vi du 3.25.

enum NoYes {

No,
Yes,

}

var NoYes;

(function (NoYes) {
NoYes[NoYes["No"] = @] = "No";
NoYes[NoYes["Yes"] = 1] = "Yes";

})(NoYes [| (NoYes = {}));
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Chuong 4. Ham va Lép trinh hwéng doi twong

4.1. Ham
4.1.1. Khai niém

- Ham 12 mét tap hop gém nhiéu cau 1énh, cac cau 1énh nay duoc sap xép theo mot thir
tu x4c dinh dé xay dyung thanh mot chic ning cu thé

- Mo6i ham s€ c¢6 mdt cai tén va ham chi thuc thi khi né dugc goi dén tén.

4.1.2. Xay dung ham
Dé xay dung ham, ta str dung cl phap nhu bén dudi.

Cu phap:
function name_of_ function(varl, var2, var3, ...)

{

// Some code

}
Trong do:
e function: 1a tir khoa ctia javascript nén bat budc phai nhu vay

e name of function: la tén cta function, thong thuong ching ta tao nhiing tén co
y nghia nhu find max, find min, ...

e varl, var2 var3, ... 1a cac tham sb truyén vao ham. Vi du viét ham kiém tra sd
chén hay I3 thi ta s& c6 mot tham sb d6 1a sb can kiém tra.

Vi du 4.1. Viét ham kiém tra mot s6 chin hay lé.
// Tao ham
function check _number(number)

{
if (number % 2 == 0){
alert(number + ' 13 s6 chan');

}
else {

alert(number + 'S6 1é');
}

}

// Su dung ham kiém tra cho 5 sé
check_number(1);
check_number(2);
check_number(3);
check_number(4);
check_number(5);
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Ta di tao mot ham véi tham sb truyén vao ¢ tén 1a number. Nhu vay khi st dung néu
ta truyén sb 1 vao thi lac nay bién number trong ham s& co gié tri 1a 1, twong tu cho 2, 3,4,5.

Luu ¥ rang trong javascript khong ton tai khai niém con tro va tham chiéu trong ham.

4.1.3. Ham co return va ham khong co return

Ham c6 return 1a ham c6 sir dung tir khoa return dé dit & cudi ham véi muc dich tra két
qua vé dé str dung tiép ¢ nhitng doan code bén ngoai. Vi duy ta can viét mot ham tinh tong cua
hai s6 a va b thi ham nay phai tra vé gia tri 13 tong cua hai sé a, b.

Vidy 4.2.

// Khai bao ham
function tinh_tong(a, b)

{
// tra vé két qua la a + b
return a + b;

}

// St dung

var sol = 1;

var so2 = 2;

// truyén sol va so2 vao ham
var ketqua = tinh_tong(sol, so02);

alert(ketqua);
Ham khong ¢6 return 1a ham khong c6 str dung tir khoa return dat trong ham.

Vi du 4.3. Viét chuong trinh in ra tong cta hai s6 a va b.
// Khai bao ham
function tinh_tong(a, b)

{

document.write('Téng 13 ' + (a + b));

}

// St dung
var sol
var so2

1;
2;

// truyén sol va so2 vao ham
tinh_tong(sol, so02);

Nhu vay tuy vao muc dich ma ta dung c6 return hay khong c6 return. Nhung thong
thuong ta sir dung return ¢ nhing truong hop can lay két qua do dé xir 1y tiép, nhu & vi du
trén d6 1a minh 1ay két qua dé in thong béo.
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4.1.4. Gid tri mdc dinh cia tham sé

C6 mot sd truong hop ban mudn mot tham sé nao @6 co thé dugc truyén hodc khong
can truyén vao déu duoc, lic nay ching ta phai sir dung ndé nhu mot tham sé mic dinh.
Javascript khong c6 ¢t phap gan gia tri mac dinh nhu PHP ma thay vao d6 ching ta st dung
toan tu ||.

Vi du 4.4. Ham hién thi mot thong béo.
function showMessage(message)

{
// Néu message khéng dugc truyén vao hodc gia tri né 13 rdng
// thi sé& dugc thay thé bang gia tri 'Khoéng c6 tin nhan'
message = message || 'Khéng cé tin nhan <br/>';
document.write(message);

}

// Cach 1: khoéng truyén tham sé
showMessage();

// Cach 2: Truyén tham sé
showMessage('Chao mirng ban dén véi freetuts.net');

Toan tir || gdm hai Vvé, trong d6 néu vé TRAI c6 gia tri rong (undefined, null, false, ...)
két qua s& tra vé vé PHAL nguoc lai n6 sé tra vé vé TRAL

4.1.5. Rest parameters
Rest parameter cho phép chiing ta dung 1 mang dé dai dién cho s6 lugng vo han cac doi
$6.

Trong vi du 4.5, ham multiply st dung rest parameters dé thu thap cac ddi sb ké tir ddi
s6 hu hai tré vé dén hét. Ham nay sau d6 s& nhan nhirng d6i s6 nay véi ddi sb dau tién.

Vidu4.5.

function multiply(multiplier, ...theArgs) {
return theArgs.map(x => multiplier * x);

}

var arr = multiply(2, 1, 2, 3);
console.log(arr); // [2, 4, 6]

4.1.6. Arrow Function
Trong ES6, arrow function 1a mot ¢t phap méi dung dé viét cac ham trong JavaScript.
N6 giup tiét kiém thoi gian phat trién va don gian héa pham vi function (function scope).

Arrow function - con dugc goi la "fat arrow", 1a ci phap duwoc muon tir CoffeeScript
(mdt ngdn ngir chuyén tiép), ca phap nay 1a cach ngan gon hon dung dé viét function. O day
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su dung ki tu =>, trong giéng nhu mot mui tén "béo". Arrow function la mdt ham vo danh va
no thay doi cach this bind dén function. Arrow function 1am code cua ta tréng ngan gon hon,
giup don gian hoa function scoping cling nhu tu khoa this.

Duéi day 1a 1 s6 vi du V& viéc str dung Arrow fucntion trong Javascript
Vi du 4.6. Truong hop c6 nhiéu tham sé
// (paraml, param2, paramN) => expression
// ES5

var multiply = function(x, y) {
return x * y;

}s

// ES6
var multiply

(x, y) => { return x * y };

Vi du 4.6 cho cing mét két qua, tuy nhién ca phap vai arrow function tén it dong ma
hon. Trong trudng hop chi c6 mét biéu thirc thi khong can t6i dau ngoac nhon: Vi du 4.6 ¢o
thé viét lai nhu sau:

var multiply = (x, y) => x *y ;
Vi du 4.7. Truong hop c6 1 tham sb. DAu ngoic don 1a khong bét budc khi chi ¢ 1 tham sb.

//ES5
var phraseSplitterEs5 = function phraseSplitter(phrase) {
return phrase.split(' ');

}s

//ES6
var phraseSplitterEs6é = phrase => phrase.split(" ");

//["Love", "Codelearn"]
console.log(phraseSplitterEs6("Love Codelearn"));

Vi du 4.8. Truong hop khong cé tham s6. Dau ngoidc don 1a bat budc khi khong cé tham sé.

// ES5
var hello = function sayHello() {
console.log("Hello World");

}

// ES6
var hello = () => { console.log("Hello World"); }

hello(); // Hello World
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4.1.7. Closures

Closures 13 mt trong nhitng chtic ning quyén luc nhat cua JavaScript. JavaScript cho
phép 1ong cac function vio nhau, va cip quyén cho function con, dé function con cé toan
quyén truy cap vao tat ca cac bién va function dugc dinh nghia bén trong function cha (va tat
ca bién va function ma function cha duoc cip quyén truy cap dén).

Tuy nhién, function cha khong c6 quyén truy cip dén cac bién va function duoc dinh
nghia bén trong function con. Piéu nay tao nén mot dang bao mat khép kin cho cac bién cua
function con.

Bén canh d6, vi function con c6 quyén truy cap dén scope cua function cha, cac bién va
function duoc dinh nghia bén trong function cha s& van ton tai du viéc thuc thi function cha
da két thac, néu function con xoay s& dé ton tai 1au hon thdi gian sdng caa function cha. Mot
closure duoc tao ra khi mot function con bang cach nao d6 trod nén kha dung vai bat ky scope
nao bén ngoai function cha.

Vi dy 4.9.

function numberGenerator() {
// Local “free” variable that ends up within the closure
var num = 1;
function checkNumber() {
console.log(num);

}

num++;

return checkNumber;

}

var number = numberGenerator();
number(); // 2

Trong vi du 4.9, ham numberGenerator() tao ra mot bién local num va checkNumber()
(Mot ham in ra num trong console). Ham checkNumber() khong c6 bat ky bién local nao
trong n6. Tuy nhién, né c6 quyén truy cip vao céc bién bén ngoai function, boi vi
numberGenerator() 1a mot closure. Do d6, né c6 thé sir dung bién num dugc khai bao trong
numberGenerator() dé log num trong console sau khi numberGenerator() dugc tra lai.

Vi du 4.10.

function sayHello() {
var say = function() { console.log(hello); }
// Local variable that ends up within the closure
var hello = 'Hello, world!’;
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return say,;

}

var sayHelloClosure = sayHello();
sayHelloClosure(); // fHello, world!’

Chu ¥, bién hello duoc khai bao sau anonymous function nhung van c6 thé truy cap
bién hello. Diéu nay 13 do bién hello d3 duoc khai bao trong function scope tai thoi diém
duoc tao ra, 1am cho né c6 san khi anonymous function duoc thuc thi.

4.1.8. Callback Function

Callback function c6 thé dugc hiéu ndm na nhu sau: callback ttc 13 ta truyén mot doan
code (Ham A) ndy vao mot doan code khac (Ham B). T&i mot thoi diém nao d6, Ham A s&
dugc ham B goi lai (callback). Javascript 14 mot ngdn ngit 1ap trinh huéng su kién va bt
ddng bd nén callback function déng vai trd rat quan trong, ban sé truyén mot callback function
vao cac sy Kién va xir Iy bat ddng bo do..

4.1.9. Mgt sé vi du tgo ham trong javascript
Vi du 4.11. Viét chuong trinh kiém tra mot nim cé phai 12 nam nhuén hay khong

Nam nhuén 13 nam chia hét cho 4, néu chia hét cho 100 thi né phai chia hét cho 400.
Day 1a dinh nghia nim nhuin con chinh xac hay khong thi minh khong biét nhé :D vi ¢6
trrong hop no sai.

// khai bao ham

function kiem_tra_nam_nhuan(nam)

{
// néu nam chia hét cho 100
// thi kiém tra ndé cé chia hét cho 400 hay khéng
if (nam % 100 == 0)

{
// néu chia hét cho 400 thi 1la nam nhuan
if (nam % 400 == 0){
alert(nam + ' 1a nam nhuan');
}
else { // ngugc lai khéng phai nam nhuén
alert(nam + ' khong phai nam nhuan');
¥
}

else if (nam % 4 =

0){ // truong hogp chia hét cho 4 thi 1la nam
nhuan
alert(nam + ' 1a nam nhuan');
}
else { // cubdi cung truong hgp khéng phai nam nhuan
alert(nam + 'khong phai 1la nam nhuan');

}
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}
// st dung
kiem_tra_nam_nhuan(4);

Vi du 4.12. Thyc hién lai vi du 4.5 nhung sir dung return dé tra két qua ve, néu true thi 1a nim
nhuan, false thi khong phai nam nhuan.

// khai bao ham
function kiem_tra_nam_nhuan(nam)

{
// néu nam chia hét cho 100
// thi kiém tra né cé chia hét cho 400 hay khéng
if (nam % 100 == 0)
{
// néu chia hét cho 400 thi 1a nam nhuan
if (nam % 400 == 0){
return true;
}
else { // ngugc lai khéng phai nam nhuén
return false;
}
}
else if (nam % 4 == 0){ // tr.hgp chia hét cho 4 thi 1a nam nhuan
return true;
}
else { // cudi cung truong hop khong phai nam nhuan
return false;
}
}
// st dung

var flag = kiem_tra_nam_nhuan(4);

if (flag){
alert('la nam nhuan');
}
else {
alert('khéng phai 1la nam nhuan');
}

Trong vi du 4.12 thay vi alert truc tiép trong ham thi ta tra vé két qua true/false, sau do
kiém tra két qua nay néu true thi 1a ndm nhuan, néu false thi khong phai 1a nam nhuan.

Tom lai, qua bai nay ta phai hiéu duoc cach str dung ham va tao ham trong javascript,
hiéu duoc trong javascript khong ton tai khai niém con tré va tham chiéu, hiéu dugc hai cach
su dung ham 1a ham c6 return va ham khéng c6 return.

4.2. Lap trinh huéng doi twong
4.2.1. Tao class
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ECMAScript 5 khong c6 khai niém vé 16p (Class) mot cach tudng minh, thay vao do
né mo phong mot 16p dya trén 2 khai niém la function & prototype. Bdi vi ESS duoc gidi
thiéu nam 2011, cho dén nay ct phap ctia né rat pho bién, tuy nhién ching ta khong thé phu
nhan rang tao ra mot 16p theo cach nhu véy 1a kho hiéu d6i véi cac 1ap trinh vién. Trong khi
do, cac ngdn nglr nhu Java, C#,.. c6 cach hi¢n dai hon dé tao ra mét I6p. Phién ban ES6 ra
doi ndm 2015 d3 kip thoi va van dé nay, nd dua ra ¢t phéap hién dai dé dinh nghia mét 16p.

V6i ¢t phap mdoi ECMAScript 6 da lam giam sy phuc tap cho 1ap trinh vién khi tao ra
mét 16p, va 1am giam su phic tap khi tao ra mot 16p con (Subclass). Nhung vé mat ki thuat
khong c6 gi thay ddi so véi phién ban trudc.

Trong vi du 4.13, xay dung I6p Rectangle (hinh chir nhat), c6 2 thudc tinh (property) la
width (chiéu rong) va height (chiéu cao).

Vi du 4.13. Tao mot file nguon rectangle.js:

// Define a class.
class Rectangle {

// Mot Constructor c6 2 tham sé.
// (Pugc sir dung dé tao ra déi tuong)
// this.width trd téi property (thudc tinh) width cua 16p.
constructor (width = 5 , height = 10) {
this.width = width;
this.height = height;
}

// Phuong thitc dung dé tinh dién tich hinh chit nhat.
getArea() {

var area = this.width * this.height

return area

}

// Tao 1 d6i tugng cla 18p Rectangle thong qua Constructor.
var rect = new Rectangle(3, 5);

console.log("Height "+ rect.height);
console.log("Width "+ rect.width);

// Goi phuong thuc
let area = rect.getArea();
console.log("Area "+ area );

Két qua:
Height 5
Width 3
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Area 15
Diéu gi xay ra khi tao mot d6i tuong tir constructor cua lop?

let rect = new Rectangle(3, 5);

class Rectangle

ObJeCt constructor (width = 5 , height = 10)
this.width; = width;
property this.height! = height;
getArea() {
var area = this.width #* this.height
return area

Hinh 4.1. Goi constructor cua mot 16p

Khi ban goi Constructor cua 16p, mot dbi teong méi s& duoc tao ra, va cac property cua
dbi twong s& dugc gan gia tri tir cac tham sb.

Trong ECMAScript mdi 16p chi c6 nhiéu nhat mét constructor. Ciing giéng nhu ham,
cac tham s cua constructor cling co thé c6 gia tri mac dinh. Vi vay ban c6 thé tao ddi tuong
theo nhiéu cach khac nhau.

// width = 3, height = 5
let rect = new Rectangle(3, 5);

// width = 15, height = 10 (Default)
let rect2 = new Rectangle(15);

// width = 5 (Default), height = 50

let rect3 = new Rectangle(undefined, 590);

// width = 5 (Default), height = 10 (Default)
let rectd4 = new Rectangle();

4.2.2. Getter & Setter

Trude khi dua ra khai niém vé Getter & Setter, chtng ta hiy phan tich mot tinh hudng:
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Gia sir rang ching ta c6 16p Person, 16p nay c6 mot property 1a name.
class Person {

constructor(name) {
this.name = name;

}
}
Va ta c6 thé truy cap vao cac property cua ddi tuong, hodc gan gia tri méi cho né ma
khong gap bat cir mot van dé gi.

// Create an object
let person = new Person("Tom");

// Access to property name.
console.log( person.name); // Tom

// Assign new value to property name.
person.name = "Jerry"; // !!!]

console.log( person.name ); // Jerry

Viéc truy cap tu do vao mot property va thay doi gia trj ciia no tir bén ngoai 16p 1a thyuc
su nguy hiém. D6i khi ban mudn c6 mdt property ma bén ngoai 16p khong thé truy cap duoc
vao nd, hodc bén ngoai 16p khong thé gan gia tri méi cho né. Getter/Setter cho phép ban tao
ra mot property nhu vay.

Tir khoa get dit trudc mot phuong thirc khong c6 tham sé cua 16p gitp tao ra mot
property véi tén 1a tén ctia phuong thirc. Phuong thitc nay sé& duoc goi mdi khi khi chuong
trinh truy cap vao property nay.

class Person {

constructor (name) {
// property: _ name
this. name = name;

}

// Getter of property name

get name() {
console.log("Call getter of property 'name'!!");
return this. name;



let person = new Person("Tom");

// Access to property 'name' ==> Call getter
console.log( person.name); // Tom

// Assign new value to property name.
person.name = "Jerry"; // Not Working!!!!

// Access to property 'name' ==> Call getter
console.log( person.name); // Tom

Tir khoa set dat truéc mot phuong thie ¢6 1 tham sé cua I6p giup tao ra mot property
Vi tén 13 tén clia phuong thic. Phuong thic ndy s& dugc goi mdi khi chuong trinh gan gia
trit méi cho property nay.

class Person {

constructor (name) {
// property: _ name
this.__name = name;

}

// Setter of property name

set name(newName) {
console.log("Call setter of property 'name'!!");
this. name = newName;

}

// A method
showInfo() {
console.log("Person:

+ this. name);

let person = new Person("Tom");

// Can not access to property 'name'
console.log( person.name); // undefined

// Set new value to property 'name' ==> Call setter
person.name = "Jerry";

person.showInfo(); // Person: Tom

Vi du 4.14. property véi ca hai Getter & Setter. Luu tai file getter-setter-example.js
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class Rectangle {

constructor (width = 5 , height = 10) {
this.__width = width;
this.height = height;

}

// Getter of property 'width'
get width() {
return this.__width;

}

// Setter of property 'width'
set width(newlWidth) {
if(newWidth > 0) {
this. width = newWidth;
} else {
console.log("Invalid width " + newWidth);

}

var rect = new Rectangle(3, 5);

console.log("Height "+ rect.height); // Height: 5
console.log("Width "+ rect.width); // Width: 3

rect.width = -100;

console.log("Height "+ rect.height); // Height: 5
console.log("Width "+ rect.width); // Width: 3

rect.width = 100;

console.log("Height "+ rect.height); // Height: 5
console.log("Width "+ rect.width); // Width: 100

Két qua:
Height 5
Width 3
Invalid width -100
Height 5
Width 3
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Height 5
Width 100

Céc property vé6i tiép dau ngir 1a 2 dau gach dudi () thuong duoc cac 1ap trinh vién
quy udc véi nhau rang ding sir dung nd ¢ bén ngoai 16p. Tuy nhién quy wdc d6 co thé bj ai
d6 pha v&. Va vi vay str dung cac property nhu vay 1a nguy hiém.

Néu mudn c6 mét property thuc su riéng tu (Private) né 1én duoc dat tén véi tiép dau
ngit 1a ddu thiang (hashtag) (# ). Tuy nhién code nay chi c6 thé chay duoc vai sy tro gitp cua
Babel 7 hoac mai hon.

Private property
class Something {

constructor(){

this.#someProperty = "test";

}
}

const instance = new Something();

console.log(instance.#someProperty); // undefined
Vi du 4.15. Luu tai file getter-example2.js
class Person {

constructor (name) {
// Private property: #name
this.#name = name;

}

// Getter of property name

get name() {
console.log("Call getter of property 'name'!!");
return this.#name;

}

4.2.3. Trwong tinh (Static Field)

Tir khoa static xuét hién trong khai bao Getter hodc Setter gitp ban dinh nghia mot
truong tinh (static field). Ban ¢ thé truy cip vao céc static field thong qua tén 16p.

Céc truong tinh (static field) c6 gia tri ¢b dinh (Khong thé thay d6i) duoc goi 1a cac
truong hang sé tinh (constant static field).
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Vi du 4.16. File static-field-examplel.js
class Employee {

constructor (fullName, age) {
this.fullName = fullName;
if(age < Employee.MIN_AGE || age > Employee.MAX_AGE) {

throw "Invalid Age " + age;

}

this.age = age;

}

// A static field: MIN_AGE
static get MIN_AGE() {
return 18;

}

// A static field: MAX_ AGE
static get MAX_AGE() {
if(!Employee._MAXA) {
Employee. MAXA = 60;

}
return Employee. MAXA;

}

static set MAX_AGE(newMaxAge) {
Employee. MAXA = newMaxAge;
}

}

/] ---- TEST ---m-mu--

console.log("Mininum Age Allowed: " + Employee.MIN_AGE);
console.log("Maximum Age Allowed: " + Employee.MAX_AGE);

// Set new Maximum Age:
Employee.MAX_AGE = 65;

console.log("Maximum Age Allowed: " + Employee.MAX_AGE);

let baby = new Employee("Some Baby", 1); // Error!!

Ta c6 mot cach khac dé khai bao mot trudng tinh cho 16p, tuy nhién cac truong tinh
duoc tao ra boi cach nay s& khong 1a mot hang sé (Constant) vi gi tri ciia né c6 thé thay doi.

Vi du 4.17. File static-field-example2.js
class Employee {
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constructor (fullName, age) {
this.fullName = fullName;
if(age < Employee.MIN_AGE || age > Employee.MAX_AGE) {

throw "Invalid Age " + age;

}
this.age = age;
}
}
Employee.MIN_AGE = 18;
Employee.MAX_AGE = 60;

/] ---- TEST ----nu---

console.log("Mininum Age Allowed: " + Employee.MIN_AGE);
console.log("Maximum Age Allowed: " + Employee.MAX_AGE);

// Set new Maximum Age:
Employee.MAX_AGE = 65;

console.log("Maximum Age Allowed: " + Employee.MAX_AGE);

let baby = new Employee("Some Baby", 1); // Error!!

4.2.4. Phwong thirc tinh

Tir khoa static xudt hién trong khai bao mot phuong thic cua 16p giup ban dinh nghia
mét phuong thirc tinh (static method). Ban c6 thé goi phuwong thie tinh théng qua tén cua l6p
Phuong thire tinh khong thé goi théng qua déi tugng cua Iép. Phuong thire tinh thuong dugc
str dung nhu 1a mot ham tién ich cua tng dung.

Vi du 4.18. File point.js
class Point {

constructor(x, y) {
this.x = x;
this.y = y;

}

// Tinh khodng cach gilra 2 diém
static distance( pointl, point2) {
const dx = pointl.x - point2.x;
const dy = pointl.y - point2.y;

return Math.hypot(dx, dy);

}
}

91



// --- TEST ---
let pointl = new Point( 5, 10);
let point2 = new Point( 15, 20);

// Distance
let d = Point.distance(pointl, point2);

console.log("Distance between 2 points: " + d);

4.2.5. Todn tir so sanh doi twong

Trong ECMAScript, khi ban tao mot doi tugng thong qua constructor s€ ¢c6 mot thuc
thé thuc sy duoc tao ra nim trén bd nhé, né c6 mot dia chi xac dinh.

Mot phép toan gan ddi tuong AA bai mot dbi tugng BB khong tao ra thém thuc thé trén
b6 nha, no chi 1a tro dia chi cua AA téi dia chi cua BB.

Toan tir === dung dé so sanh dia chi 2 ddi twong tro dén, no tra vé true néu ca 2 dbi
tuong cung tré téi cing mot dia chi trén bo nhd. Toan tir == ciing st dung dé so sanh 2 dia
chi cua 2 d6i twong tré dén, no tra vé true néu 2 ddi tuong tro téi 2 dia chi khac nhau.

Vi du 4.19. File identify-operator-example.js

// Define a class.
class Rectangle {
constructor (width = 5 , height = 10) {
this.width = width;
this.height = height;
}
getArea() {
var area = this.width * this.height;
return area;

// Tao d6i tuogng: ri
let rl = new Rectangle( 20, 10);

// Tao d6i tuogng: r2
let r2 = new Rectangle( 20, 10);

let r3 = ri;
let bl2 = r1 === r2; // false
let bl13 = r1 === r3; // true
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console.log("rl === r2 ? " + bl2); // false

console.log("rl === r3 ? " + bl3); // true
var bbl2 = r1 !== r2; // true

var bbl3 = r1 !== r3; // false
console.log("rl !==r2 ? " + bbl2); // true
console.log("rl !==r3 ? " + bbl3); // false

4.2.6. Thira ké va da hinh
4.2.6.1. Thira ké trong ECMAScript

ECMAScript cho phép tao mot Idp mé rong tir mot hoac nhiéu 16p khac. Lp nay dugc
goi 1a 16p dan xuat (Derived class), hodc don gian goi 1a 16p con.

Lép con s& thira ké cac property, phuong thirc va cac thanh vién khac tir 16p cha. N6
cling c6 thé ghi dé (override) cac phuwong thuc tir [6p cha. Trong ECMAScript mdi 16p chi co
duy nhét 1 constructor. Néu mét 16p khong tu dinh nghia mot constructor cua riéng no, no sé
dugc thira ké constructor cua 16p cha. Nguoc lai néu 16p con dinh nghia mét constructor, no
s& khong duoc thira ké constructor cua 16p cha.

Khac v6i Java, CSharp va mot vai ngon ngit khac, ECMAScript cho phép da thira ké.
Mot 16p c6 thé dugc mé rong (extends) tir mot hoic nhiéu 16p cha.

Chung ta cAn mot vai class tham gia vao minh hoa.
e Animal: Class m6é phong moét I6p Bong vat.
e Duck: Class m6 phong I6p vit, 1a mét class con cua Animal.
e (at: Class mo phong l6p meo, 1a mét class con cua Animal
e Mouse: Class m6 phong I6p chudt, 1a mot class con cua Animal.

Trong ECMAScript, constructor sir dung dé tao mot dbi tugng, va gan gia tri cho cac
property. Constructor cua I5p con bao gio ciing goi t6i constructor cia I6p cha dé gan gia tri
cho céc property cua l6p cha, sau d6 n6 méi gan gia tri cho cac property ctua no.

Vi du 4.20. Cat 1 16p con thira ké tir I6p Animal, né ciing c6 cac property riéng ciia no. File
inherit-examplel.js
class Animal {

constructor(name) {
this.name = name;

}

showInfo() {
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console.log("I'm " + this.name);

}

move() {
console.log("Moving..");

}

}

class Cat extends Animal {
constructor(name, age, height) {
super(name);
// Cat's properties:
this.age = age;
this.height = height;
}

// Ghi dé (override) phuong thitc cung tén cla 1dp cha.
showInfo() {
console.log("My name is

}

+ this.name);

// Other method...

sleep() |
console.log("Sleeping..");

7 AT Ty TEST =---mcmmccaaaoaanan.
let tom = new Cat("Tom", 3, 20);

console.log("Call move() method");
tom.move();

console.log("\n");
console.log("Call showInfo() method");

tom.showInfo();

Diéu gi da xay ra khi khoi tao mot ddi tuong tir constructor? N6 sé goi 1én constructor
cua lop cha nhu thé nao? Ban hiy xem hinh minh hoa duéi déy.
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let tom = new Cat("Tom", 3, 20);

class Animal {
constructor(name

this.name = name;

class Cat extends Animal

constructor(name, age, height) {

Hinh 4.2. Goi constructor I6p cha trong I6p con

Vi hinh minh hoa trén ta thiy ring, constructor cua 16p cha duoc goi trong constructor
cua lop con, nd s€ gan gia tri cho cac property cua lop cha, sau d6 cac property cua lop con
cling dugc gan gia tri.

4.2.6.2. Ghi de phuong thuc

Mic dinh 16p con duoc thira ké cac phuong thuc tir 16p cha, tuy nhién 16p con c6 thé
ghi d¢ (override) phuong thic cua I6p cha.

Vi du 4.21. File inheritance-example2.js
class Animal {

constructor(name) {
this.name = name;

}

showInfo() {
console.log("I'm

+ this.name);

}

move() {
console.log("Moving..");

}

}

class Mouse extends Animal {
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constructor(name, age, height) {
super(name);

this.age = age;
this.height = height;
}

// Ghi dé (override) phuong thitc cung tén cla 1dp cha.
showInfo() {
// Goi phuong thirc showInfo() cua 1dp cha.
super.showInfo();
console.log ("Age: + this.age);
console.log ("Height: " + this.height);

}
// Ghi dé (override) phuong thitc cung tén cla 1dp cha.
move() {
console.log("Mouse Moving..");
}
}
[/ =mmmmmmmmeaa TEST =-mmmmmmmmmmmmeeee e

let jerry = new Mouse("Jerry", 3, 5);
console.log("Call move() method");
jerry.move();

console.log("\n");
console.log("Call showInfo() method");

jerry.showInfo();

4.2.6.3. Phuong thuc truu turong

Khai niém vé mot phuong thuc trira tuong (abstract method) hoic mét I6p triu
tugng.(abstract class) co trong cac ngdn ngit nhu Java, C#. Nhung n6 khong c6 mot cach rd
rang trong ECMAScript. Tuy nhién ching ta c¢6 cach dé dinh nghia no.

Mot 16p dugc goi 1a triru tugng (abstract) dinh nghia ra cac phuong thuc triru tugng va
I6p con phai ghi dé (override) cac phuong thirc nay néu mubn st dung chung. Céac phuong

A

thac triru tugng luon ném ra ngoai I¢ "Not Implemented Error".

Vi du 4.22. File abstract-example.js

// Mot 1ép trilru tugng (Abstract class).
class AbstractDocument {

constructor(name) {
this.name = name
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}

// Mdt phuong thic khdong thé sir dung dugc, vi né ludn ném ra 16i.
show() {

// Not Implemented Error

throw "Subclass must implement abstract method";

}

class PDF extends AbstractDocument {

// Ghi dé phuong thirc cia 16p cha
show() {
console.log("Show PDF document:", this.name);

}

class Word extends AbstractDocument {
show() {
console.log("Show Word document:", this.name)

}
}
J/ =mmmemeeeeeieaias TEST --mmommoeeeacmcccmccaaaas
let docl = new PDF("Python tutorial");
let doc2 = new Word("Java IO Tutorial");
let doc3 = new PDF("ECMAScript Date & Time Tutorial");

let documents = [docl, doc2, doc3];

for (let i = 0; i < documents.length; i++) {
documents[i].show();

}

let doc4 = new AbstractDocument("An Abstract Document");

doc4.show(); // Throw Error!!!

Vi du 4.22 thé hién tinh da hinh (Polymorphism) trong ECMAScript. M6t déi tugng
Document (tai liéu) c6 thé dugc thé hién ¢ cac hinh thai khac nhau (PDF, Word, Excel, ...).
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Mot vi du khac minh hoa Vé tinh da hinh: Khi toi néi vé mot ngudi Chau A, né kha triru
tuong, anh ta co thé 1a mot ngudi Nhat Ban, nguoi Viét Nam, hoic mot ngudi An D9, ... Tuy
nhién déu c¢6 dic diém dic trung ciia ngudi Chau A.

4.2.6.4. Toan tir instanceof, typeof

Toan tir instanceof gitip kiém tra xem mot "cai gi d6" ¢6 phai la mot déi twong ctia mot

|6p nao d6 hay khong.

Vi du 4.23. instanceof-example.js

class Person

}

{

// A Child class of Person
class AsianPerson extends Person {

}

class Triangle {

}

let person =

new Person();

let asianPerson = new AsianPerson();

let triangle

let isPerson
console.log(

console.log(
console.log(

console.log(
console.log(

new Triangle();

person instanceof Person;
isPerson ); // true

asianPerson instanceof Person ); // true
person instanceof AsianPerson ); // false

triangle instanceof Person ); // false
triangle instanceof AsianPerson ); // false

Toan tir typeof dugc sir dung dé kiém tra kiéu ciia mot "cai gi d6", két qua nhan duoc

1a tén cua kiéu.

undefined
null
boolean

number

Type Result
"undefined"
"object”
"boolean”

"number"
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String "'string"

Symbol (new in ECMAScript 6) "symbol"
Host object (provided by the JS environment) Implementation-
dependent
Function object (implements [[Call]] in ECMA-262 "function”
terms)
Any other object "object"

Vi du 4.24. File typeof-example.js

// A Class:
class Person {

}
// An Object:

let person = new Person();

console.log( typeof Person ); // function
console.log( typeof person ); // object

// null:
console.log( typeof null ); // object

// A Number:
let intValue = 100;

console.log( typeof intValue ); // number

// NaN (Not a Number)
console.log( typeof NaN); // number

// A String
let strValue = "Hello";

console.log( typeof strValue ); // string

// A Boolean:
let boolValue = true;

console.log( typeof boolValue ); // boolean

// undefined
console.log( typeof undefined); // undefined

// An Array
let years = [1980, 2003, 2018];
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console.log( typeof years ); // object

// A Function
let myFunc = function() {

}

console.log( typeof myFunc ); // function

// A Symbol
let mySymbol =  Symbol();

console.log( typeof mySymbol ); // symbol

Is Sub Class?

Gia sir ban c6 2 16p A & B. Vi du dudi ddy gitp ban kiém tra xem A c6 phai 1a 16p con
cua B hay khong.

let isChild = A === B || A.prototype instanceof B;

Vi du 4.25. File issubclass-example.js
class Animal {

}

class Cat extends Animal {

}

class AsianCat extends Cat {

}

[/ =mmemmmmeeaa TEST =----cccmccmccccaaa-

console.log("AsianCat === Animal? " + (AsianCat === Animal)); // false

let isSubClassl = AsianCat === Animal || AsianCat.prototype instanceof
Animal;

console.log("AsianCat is child of Animal? " + isSubClassl); // true

let isSubClass2 = AsianCat === Animal || Animal.prototype instanceof
AsianCat;

console.log("Animal is child of AsianCat? " + isSubClass2); // false
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4.2.6.5. Da hinh voi ham

Cac ngon ngit nhu Java, C# rat chat ché vé kiéu dir lieu. Vi vay khi goi mot phuong
thire (Ham) ban phai truyén vao dung kiéu dit liéu ung véi cac tham sé. Trong ECMAScript
khi goi mot ham ban c6 thé truyén vao tham sb véi kiéu dit liéu bat ky, rui ro c6 thé xay ra,
va nguoi lap trinh phai ty quan ly cac rui ro do.

O day ta tao ra 2 16p English va French. Ca hai 16p nay déu c6 phuong thirc greeting().
Ca hai tao ra cac 10i chao khac nhau. Tao ra 2 ddi tuong tuong ung tir 2 16p trén va goi hanh
dong cua 2 ddi trong nay trong cing mot ham (Ham intro)

Vi du 4.26. File polymorphism-example.js
class English {

greeting() {
console.log("Hello");

}
}

class French {

greeting() {
console.log("Bonjour");

}
}

function intro(language) {
language.greeting();
}

let flora = new English();
let aalase = new French();

// Call function:
intro(flora);
intro(aalase);

let someObject = {};

intro(someObject);// Error!!!

Chay vi du: Lot

Stra code cua vi du 4.26, thém vao cac kiém tra can thiét dé tranh cac rui ro cho tng
dung cua ban:

Vi du 4.27. File polymorphism-example2.js
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class English {

greeting() {
console.log("Hello");
}
}

class French {

greeting() {
console.log("Bonjour");
}
}

function intro(language) {
// Check type of 'language' object.

if(language instanceof English || language instanceof French) {
language.greeting();
}
}
YT —— TEST ----mmmmmmmmmmmmmme e

let flora = new English();
let aalase = new French();

// Call function:
intro(flora);
intro(aalase);

let someObject = {};

intro(someObject);

Ap dung kién triic "Lép & Thura ké" giup ung dung caa ban dé dang quan 1y hon va
tranh cac sai sot.
Vi du 4.28. File polymorphism-example3.js

// A Base class
class Language {

}

class English extends Language {
greeting() {

console.log("Hello");

}
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class French extends Language {

greeting() {

console.log("Bonjour");

}
¥

function intro(language) {

// Check type of 'language' object.

if(language instanceof
language.greeting();

let flora = new English();
let aalase = new French();

// Call function:
intro(flora);
intro(aalase);

let someObject = {};

intro(someObject);

Language)
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Chuong S. HTML - DOM

5.1. So @6 cdy HTML DOM
5.1.1. HTML la gi?

HTML di qué quen V4i lap trinh vién, viy n6é duoc hiéu nhu thé nao? Nhu cac ban da
biét HTML 14 ngon ngit danh dau siéu vin ban, n6 1a mot XML namespace, hay duoc hiéu 1a
tap cac thé XML ma trinh duyét nao ciing co thé doc dugc. Chung ta nhin vao mot file HTML
thi nhin thay text, con trinh duyét nhin vao s& thiy cdy DOM.

5.1.2. DOM la gi?

DOM la viét tit cia chir Document Object Model, dich tam ra 1a mé hinh cac ddi twong
trong tai liéu HTML. Nhu cac ban biét trong méi thé HTML s& c6 nhitng thudc tinh
(Properties) va co phan cap cha - con véi cac thé HTML khéc. Su phan cép va cac thude tinh
cua thé HTML nay ta goi 13 selector va trong DOM s& ¢6 nhiém vu xir 1y cac van dé nhu doi
thudc tinh cua thé, d6i ciu traic HTML cua thé,... DOM duoc dung dé truy xuit cac tai liéu
dang HTML va XML, c6 dang mét cay cau trac dir liéu, va thong thuong mé hinh DOM doc
lap véi hé didu hanh va dua theo ky thuat 1ap trinh hudng ddi trong dé mo ta tai lidu.

Document

Root element:

<htmlz=
|
I |
Element: Elerment:
<headzs <hody =
[ l ]

Elermert: Attribute: Element: Elermert:

ztitles “href” <Az <hl=

Text: Text: Text:
“My title” My link” "My header”

Hinh 5.1. Cay DOM HTML cuia cac dbi tuong

Chung ta c6 thé thay tat ca cac th¢ HTML s& duoc quan 1y trong ddi twong document
(DOM), thé cao nhat 1a thé html, tiép dén 1a phan nhanh body va head. Bén trong head thi c6
nhitng thé nhu style, title,... va bén trong body chira bat ki mot thé nao dé 1a thanh phan cua
HTML. Nhu vay ta c6 thé hiéu trong Javascript dé thao tac dugc véi cac thé HTML ta phai
thong qua ddi tugng documnent (DOM).

Véi DOM, JavaScript duoc tat ca sic manh can thiét dé tao ra HTML dong:

e JavaScript c6 thé thay doi tat ca cac phan tir HTML trong trang
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e JavaScript c6 thé thay doi tat ca cac thudc tinh HTML trong trang

e JavaScript c6 thé thay ddi tat ca cac phong cach CSS trong trang

e JavaScript c6 thé loai bo cac yéu td HTML va thudc tinh hién tai

e JavaScript c6 thé thém cac yéu t6 HTML méi va cac thudc tinh

e JavaScript c6 thé phan ung voi tat ca cac su kién HTML hién trong trang
e JavaScript co thé tao ra cac su kién HTML mdi trong trang

Document Object Model - DOM ("Mé hinh Déi twong Tai liéu"), 1a mot giao dién 1ap
trinh ung dung (API). DOM dugc dung dé truy Xuat cac tai liéu dang HTML va XML, c6
dang mot cay cdu trac dir lidu, va thong thuong moé hinh DOM doc Iap véi hé didu hanh va
dira theo ky thuat Iap trinh hudng ddi trong dé mo ta tai lidu.

Thoi ki so khai cac thanh phan trong mét tai liéu HTML mo ta bang cac phién ban khac
nhau cia DOM dugc hién thi boi cac chuong trinh duyét web thong qua JavaScript vi chua
c6 mot chuan thdng nhat nao. Diéu nay budc World Wide Web Consortium (W3C) phai dua
ra mot loat cac mé ta ki thuat vé tiéu chuan cho DOM dé thdng nhat mé hinh nay.

Vidu5.1.

<IDOCTYPE html>
<html>
<body>

<p id="demo">Click the button to display the cookies associated with
this document.</p>

<button onclick="myFunction()">Try it</button>

<script>

function myFunction() {
document.getElementById("demo").innerHTML =
"Cookies associated with this document: " + document.cookie;

}

</script>

</body>
</html>

Két qua:
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Click the button to display the cookies associated with this document

Click button "Try it" thu
duoc két qua nhw bén duéi

Cookies associated with this document:
__gads=ID=7073af0ed1a6baa8:T=1472807997:S=ALNI_MYIQLC74WQzi1SGIkDz8H3QEuCuobg:
_gat=1: ga=GA1.2.1986353346.1472807993

Try it

5.1.3. HTML DOM la gi?

HTML DOM la mét chuan mé hinh object va programming interface cho HTML. n6
dinh nghia:

e HTML elements nhu 1a objects
e properties cua tat ca HTML elements
e methods dé truy cap dén tit ca HTML elements
e events cho tat ca HTML elements
HTML DOM 1a mdt tiéu chuan cho phép ban thyuc hién nhimg cong viéc thao tic voi

bat ki mét trang web: get, change, add, or delete cac thanh phan cua HTML.

5.1.4. DOM Attributes

Attributes property 1a mot khai niém caa DOM tra vé mét tap hop cac thude tinh cua
nat duoc chi dinh, nhu mét déi trong NamedNodeMap. Cac nut c6 thé dugc truy cap bsi cac
con sé chi b, va chi s6 bat dau tir 0. Va bang sb chi muc 1a hiru ich cho di qua tit ca cac thanh
phan cua Attributes: Ban c6 thé sir dung cac property ctia d6i tuong NamedNodeMap dé xac
dinh s luong cac thudc tinh, 1dp qua tat ca sau d6 ban co thé tinh cac nat va trich xuat cac
thong tin ma ban mudn.

Vi du 5.2.

<IDOCTYPE html>
<html>
<body>

<p>Click the button to display the name of the button's second
attribute (index 1).</p>

<button id="myBtn" onclick="myFunction()">Try it</button>
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<p id="demo"></p>

<script>

function myFunction() {
var x = document.getElementById("myBtn").attributes[1].name;
document.getElementById("demo").innerHTML = Xx;

}

</script>

</body>
</html>

Két qua:

Click the button to display the name of the button's second attribute (index 1).

click vao button "Try it"

két qua sé& nhu sau:

Click the button to display the name of the button's second attribute (index 1)

Try it

onclick

N6i tom lai, attribute 1a thudc tinh cta cac phan tor DOM. Attribute cho biét cac dic
diém cua phan tit DOM do.

5.1.5. Property
Property cung cip thém thong tin vé cac thanh phan trong HTML, cac phan tt: DOM
dugc anh xa thanh cac ddi twong Javascript khi ta st dung Javascript dé thao tac véi DOM.

var paragraphs = document.getElementsByTagName('P'); // (1)
var firstParagraph = paragraphs[0]; // (2)

Phan tir <P> dau tién ctia document duoc anh xa thanh d6i tuong Javascript duoc tro
bai bién firstParagraph, (getElementsByTagName() tra vé mot cau trac dit lidu twong tu 1
mang cac Node duoc goi 1a NodeList, tirc 13 c6 thudc tinh length, va truy xuat thong qua chi
s6). Phan tir DOM dugc anh xa thanh d6i twong c6 thudc tinh va phuong thirc trong Javascript.
Thudc tinh ctia d6i tuong Javascript, duoc goi 1a property. Chung quy lai thi:

Attribute 1 thudc tinh cac phan tir DOM con Property 1a thudc tinh cia d6i tuong
Javascript.

Chay :
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Attribute cua DOM element va property ctia Javascript object twong Ung thi
khong c6 quan hé 1 - 1. Chang han nhu attribute class dugc anh xa thanh property
className va attribute for dugc anh xa thanh htmlFor

Dung phuong thitc getAttribute(name) va setAttribute('name', 'value'). Dé thao
tac v4i property dé tuong tac véi attribute, ding dot notation (element.property
= value)

Attribute value caa phan tir <input type="text" value="type to search"/> chinh vi
vay thay d6i property khong chac chin 1am thay déi attribute va nguoc lai.

N6i mot cach khai quat thi néu gia tri trong input dugc dinh nghia 13 'type to search’, thi

propery tuong ung ciing nhu vdy. Sau khi ngudi diung nhap dir liéu, 'abc’ chiang han, thi
property s& duoc thiét 1ap thanh 'abc', tuy vay, attribute van khong thay doi.

console.log(input.getAttribute('value'));
// type to search

console.log(input.value);

//

"abc'’

Mic du nghia dich sang tiéng viét gidng nhau nhung attribute va property thudc vé 2
thé gidi hoan toan khac nhau. Can nim rd dé tranh cac hiéu 1am khéng can thiét.

5.1.6. Cdy cdu triic trong DOM

Déi véi HTML DOM, ciu trac dang cy goi 14 DOM Tree c6 nghia 1a moi thanh phan
déu dugc xem 1a 1 nut (node), dugc biéu dién trén 1 cay . Cac phan tir khac nhau s& dugc

phan loai nut khac nhau nhung quan trong nhat 1a 3 loai: nit gbc (document node), nat phan
tir (element node), nut van ban (text node).

Nut gbe: thuong duoc biéu dign bai thé <html> 1a thanh phan caa HTML.
Nt phan tir: biéu thi cho 1 phan tir HTML.

Nut vin ban: mdi doan ki ty trong tai lieu HTML, bén trong 1 thé¢ HTML déu 1a
1 nut vin ban. Do c6 thé 1a tén trang web trong thé <title>, tén d& muc trong thé
<h1>, hay mét doan van trong thé

Ngoai ra con c6 nut thudc tinh (attribute node) va nat chu thich (comment node).
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document node

element node - head

element node - title
--Moi-diéu-can-biét-veé HTML DOM text node

element node - body
comment node

element node - h1

Moi diéu can-biét vé HTML DOM text node

</h1>

<p> element node - p
Chuan DOM: cua text node
<a-href="http://w3.org">W3C</a> element node - link

</p>
<0> element node - p

Web-=-DOM-+-31S text node

Quan h¢ gitra cac nuat
e Nut gdc (root document) ludn ludn 1 nat dau tién.
e Tat ca cac nut khong phai 1a nut gdc va déu chi c¢é 1 nit cha (parent).
e Mot nit ¢6 thé c6 mot hoic nhiéu con, hoic ciing ¢6 thé khong c6 con nao.
e Nhitng nat anh em (siblings) thi ¢6 cung nut cha.
e Trong cac nit anh em (siblings), ntt dau tién duoc goi 1a anh ca (firstChild) va
nat cudi cung 1a em ut (lastChild).

5.2. Phwong thire va thugc tinh
5.2.1. Thao tic véi DOM
Viéc thao tac voi DOM cho ban sitc manh “thay d6i thé gidi”, vi moi noi dung déu cd
thé dugc cap nhat dong thong qua cac thude tinh va phuong thic cia DOM. Tat tan tat tir
thay dbi dinh dang chit, noi dung chit dén thay doi cu trac cac nut va ca thém nat méi, ban
déu co thé 1am duoc. Do dé, dé sang tao noi dung tét, ban can hiéu rd cach thao tic DOM va
y nghia cua ting thugc tinh, phuong thuc.

5.2.2. Cac Thugc tinh va Phwong thirc thuwong gap
5.2.2.1. Thugc tinh

e id: binh danh — 12 duy nhat cho mdi phan tir nén thudng duoc dung dé truy xuat
DOM tryc tiép va nhanh chong.

e className: Tén 16p — Ciing dung dé truy xuat truc tiép nhu id, nhung 1
className c6 thé dung cho nhiéu phan tir.

e tagName: Tén th¢ HTML.
e innerHTML: Tra vé ma HTML bén trong phan tir hién tai. Poan ma HTML nay
1a chudi ki ty chtra tit ca phan tir bén trong, bao gdm cac nat phan tir va nit van

ban.
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outerHTML: Tra vé mad HTML cua phan ti hién tai. N6i cach khac, outerHTML
= tagName + innerHTML.

textContent: Tra vé 1 chudi ki ty chira ndi dung cua tat ca nut vian ban bén trong
phan tir hién tai.

attributes: Tap cac thudc tinh nhu id, name, class, href, title...
style: Tap cac dinh dang cta phan tir hién tai

value: Lay gia trji ctia thanh phan duoc chon thanh mét bién.

5.2.2.2. Phuong thuc

getElementByld(id): Tham chiéu dén 1 nat duy nhét c6 thudc tinh id gibng Voi
id cAn tim.

getElementsByTagName(tagname): Tham chiéu dén tit ca cac nat c¢6 thudc tinh
tagName gidng véi tén thé can tim, hay hiéu don gian hon 14 tim tit ca cac phan
tir DOM mang thé HTML cung loai. Néu mudn truy xuét dén toan b thé trong
tai liéu HTML thi hay stir dung document.getElementsByTagName(*™*").

getElementsByName(name): Tham chiéu dén tit ca cac nut c6 thudc tinh name
can tim.

getAttribute(attributeName): Lay gia tri cua thudc tinh.
setAttribute(attributeName, value): Stra gia tri cua thudc tinh.
appendChild(node): Thém 1 ntt con vao nat hién tai.

removeChild(node): X6a 1 ntt con khoi nat hién tai.

Mt khac, cac phan tir DOM déu la cac nit trén cy ciu tric DOM. Chung s& hitu thém
cac thudc tinh quan hé dé biéu dién sy phu thudc gitra cac nat voi nhau. Nho cac thude tinh
quan hé nay, ching ta co thé truy xuat DOM gian tiép dua trén quan hé va vi tri clia cac phan

to:

5.2.2.3. Thugc tinh quan hé

parentNode: Nut cha

childNodes: Cac nit con

firstChild: Nat con dau tién
lastChild: Nt con cudi cling
nextSibling: Nt anh em lién ké sau

110



e previousSibling: Nat anh em lién ké trudc
Ta c6 thé xem day du ¢ website: https://www.w3schools.com/jsref/dom_obj_all.asp

5.3. Poi tweng document
5.3.1. Gidi thigu

Déi trgng document trong JavaScript dai dién cho toan bo tai lisu HTML. Khi tai liéu
html duogc tai trong trinh duyét, no sé€ tré thanh mot ddi tuong document. No la phén to géc
dai dién cho tai liéu html. N6 ¢6 cac thudc tinh va phuong thirc. Nho sw gitp d& cua dbi tugng
document, chiing t6i c6 thé thém ndi dung dong vao trang web.

Poi tuong document 1a thudc tinh cua doi tuong window, vi vay nd co thé duoc truy
cap bang cach:
window.document
hodgc:

document

Theo W3C - "Document Object Model (DOM) - Mb hinh déi twong document (DOM)
1a giao dién nén tang va trung 14p ngdn ngit cho phép cac chuong trinh va tap 1énh tu dong
truy cap va cap nhat ndi dung, ciu trac va css cua tai liéu".

5.3.2. Cdc thuéc tinh ciia déi twong document

Céc thudc tinh cta d6i twong docment duoc thé hién trong hinh 5.2.

text
—ﬁ textarea
document ! form ‘{ checkbox

1

select 4[ option J

reset

button

it

Hinh 5.2. Céc thudc tinh cua ddi tugng document

5.3.3. Cic phwong thirc ciia déi twong document
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Chung ta c6 thé truy cap va thay doi noi dung cua trang web bang cac phuong thic caa
dbi twgng document.

Cac phuong thirc quan trong cua ddi tugng document nhu sau:

Phwong thirc Mo ta
write(*'string™) viét chudi da cho trén doucment.
writeln("string") viét chudi di cho trén doucment véi ky

tu newline & cudi.

getElementByld() tra vé& phan tir ¢ gia tri id da cho.

getElementsByName() tra vé tt ca cac phan tir co gia tri name
da cho.

getElementsByTagName() tra vé tit ca cac phan tir co tén thé da
cho.

getElementsByClassName() tra vé tit ca cac phan tir co class di cho.

5.3.4. Truy cdp gid tri trwong bang déi tweng document

Trong vi du 5.3, chiing ta s& nhan duogc gid tri cia vin ban dau vao tir nguoi dung. O
day, chung ta dang sir dung document.form1.name.value dé lay gia trj cia trudng name:

e document: 1a phan tir gbc dai dién cho tai liéu html.

e forml : 14 tén cua biéu mau.

e name : 1a tén thudc tinh cta vin ban dau vao.

e value : 1a thudc tinh, tra vé gia tri Ciia van ban dau vao.
Vi du 5.3. St dung d6i twong document

<html>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=UTF-8">
<title>Vi du doi tuong document trong JavaScript</title>
<script type="text/javascript">
function printValue() {
var name = document.forml.name.value;
alert("Welcome: " + name);
}
</script>
</head>
<body>
<form name="forml">
Enter Name: <input type="text" name="name" />
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<input type="button" onclick="printValue()" value="Display
Name" />
</form>
</body>
</html>

Két qua:

Enter Name:| | Display Name |

5.4. DOM elements
5.4.1. Tim thé HTML theo ID

Dé truy xuét téi mot the HTML theo ID ta str dung ct phép sau:

var element = document.getElementById('idname"');

Vidu5.4.
<html>
<body>
<input type="text" value="Freetuts.net" id="website" />
<script language="javascript">
// Lay thé input
var element = document.getElementById('website');
// Lay gia tri cla thé input
document.write(element.value);
</script>
</body>
</html>

5.4.2. Tim thé HTML theo tén ciia the HTML
Tén thé HTML chinh 1 tén céc thé nhu p, a, div, ... Va ta s& truy Xuat t6i né bang ct
phép sau:

var element = document.getElementsByTagName('tagname');

Vidu 5.5.

<html>
<body>

<input type="text" value="Freetuts.net"/>

<script language="javascript">
// Lay thé input
var element = document.getElementsByTagName( 'input');
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// Lay gia tri cua thé input
document.write(element[0].value);
</script>
</body>
</html>

Trong vi du nay co6 su khac biét d6 1a doan code element[0].value. Tai sao lai nhu vay?
Nhu ban biét trong mot trang web c6 thé c6 nhiéu thé HTML gidng nhau (vi du c6 hai thé
div) nén ham getElementsByTagName() s& tra vé mot mang cc object (xem bai mang trong
javascript) chtr khong phai 1a mot object nita, chinh vi vy ta s& liy input thir nhat nén truyén
so 0 vao.

5.4.3. Tim thé HTML theo tén class
Dé tim cac thé HTML c6 class ndo d6 thi ta ding ct phap sau:

var element = document.getElementsByClassName('input');

Tuong tu nhu tim theo tén th¢ HTML thi tim theo tén class s& tra vé mot mang cac
object nén ban s& phai str dung ct phép truy xuat mang dé chon dung déi tugng mudn lay.

Vidu5.6.
<html>
<body>
<input type="text" value="Freetuts.net" class="website"/>
<script language="javascript">
// Lay thé input
var element = document.getElementsByClassName('website');
// Lay gia tri cla thé input
document.write(element[0@].value);
</script>
</body>
</html>

5.4.4. Tim thé HTML theo cu phap cua Selector CSS

Khi chon cac thé HTML theo class thuong sé tra vé hang loat cac két qua, nhu vay doi
khi s& c6 nhitng két qua ma ta khong mong doi. Chinh vi vay javascript DOM ¢6 mdt phuong
thizc két hop véi CSS Selector dé truy van ¢ do chinh xac cao hon.

Cu phap sir dung:

var element = document.querySelectorAll("selector.css");
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Vidu5.7.

<html>
<body>
<input type="text" value="thé khong can 1lay" class="website"/>
<div>
<input type="text" value="Thé Can Lay" class="website"/>
<input type="text" value="thé khong can lay"/>
</div>
</body>
</html>

Cau hoi dit ra 13 1am thé nao c6 thé chon ding mét thé input nam trong thé div va c6
class="website"?

Trude tién ta quay lai chut v6i CSS Selector dd nhé. Trong CSS dé chon thé input nam
trong the div va c6 class="website" thi ct phap la:

div input.website

Nhu vdy Van dé duoc giai quyét nhu sau:

<html>
<body>
<input type="text" value="thé khong can 1lay" class="website"/>
<div>
<input type="text" value="Thé Can Lay" class="website"/>
<input type="text" value="thé khong can lay"/>
</div>
<script language="javascript">
// Lay thé input
var element = document.querySelectorAll("div input.website");

// Lay gia tri clda thé input
document.write('<h3>Noi dung thé can lay la: ' +
element[@].value + '</h3>");
</script>
</body>
</html>

5.5. DOM html
5.5.1. Gidi thigu

DOM HTML chuyén xtt 1y cac van dé lién quan dén noi dung, thudc tinh ctia thé HTML.
5.5.2. Thay déi va ldy ngi dung bén trong thé HTML
Pé lay noi dung bén trong mot thé HTML thi chung ta sir dung ct phap nhu sau:
var html = document.getElementById("content").innerHTML
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Va dé thay d6i noi dung cho mot thé HTML thi ta dung ct phap sau:

var html = document.getElementById("content").innerHTML = "<h1>N6i
dung</h1>";

Vi du 5.8. Trong vi du nay ta s& viét chuong trinh thay d6i néi dung HTML caa mot thé DIV
va lay noi dung bén trong ctia mot the DIV

<html>
<body>
<script language="javascript">
// Ham thiét 1ap ndéi dung cho thé div#content
function set_content()

{
document.getElementById("content").innerHTML = "<h1>N§i dung

da dugc thay doi</h1>";
}

// Ham 13y ndéi dung cho thé div#content
function get_content()

{
var html = document.getElementById("content").innerHTML;

alert("N6éi dung can 1lay la: " + html);
}

</script>
<div id="content">Noi dung cua thé DIV</div>
<input type="button" value="Lay ndéi dung" id="get content"

onclick="get content()" />
<input type="button" value="Thay d6i ndi dung" id="set content"

onclick="set content()" />
</body>
</html>

5.5.3. Thay déi va ldy gid tri thugc tinh thé HTML bang Javascript
Pé thay doi gia tri cia mot thugc tinh HTML bt ki thi ta st dung ct phap sau:

document.getElementById("element").attributeName = "new value";

Dé lay gia tri cia mot thudce tinh HTML ta sir dung ct phép sau:
var value = document.getElementById("element").attributeName;

Rat giéng véi cach thay doi va 1ay noi dung bén trong the HTML. T day c6 thé suy ra
rang trong Javascript dé thiét lap (set) va lay (get) thi str dung chung mot ct phap, chi khac
nhau & chd gan bang va khong cé gan bang.

Vi du 5.9. Xay dung chuong trinh khi click vao mdt button thi chuyén n6 thanh textbox, va

tiép tuc click vao textbox thi s& d6i thanh button
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<html>
<body>
<script language="javascript">
function change()
{
// Lay déi tuogng
var object = document.getElementById("object");

// lay thudc tinh type
var type = object.type;

// kiém tra thudc tinh type va thay déi
if (type == "button"){

object.type = 'text';
}
else{
object.type = "button";

}
}

</script>
<input type="button" value="CLick me" onclick="change()"
id="object" />
</body>
</html>

Nhu vy 14 ta dd biét hai cach xur Iy thudc tinh va ndi dung caa thé HTML bang javascript
rat théng dung rdi day, thuc té ban c¢6 thé st dung nhitng manh khoe dé xur Iy bai toan mot
cach tot hon. Vi du ban can bo sung mot doan text vao trong mot thé HTML thi s& khong c6

ham nao bd trg, tuy nhién ban co thé sir dung mot meo nho thé nay:

var content_append = 'ndi dung can thém vao';

// Lay dbéi tuogng
var object = document.getElementById("object");

// Lay ndéi dung hién tai
var content_current = object.innerHTML;

// B6 sung ndi dung vao ddi tugng
object.innerHTML = content_current + content_current;

5.6. DOM css
5.6.1. Thay déi CSS bang Javascript
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Style ban chét n6 ciing 13 mot thudc tinh cua cac thé HTML nhung ban khong thé sir
dung DOM HTML dé thiét lap hay x6a bo CSS dugc ma phai thong qua mot dbi twong biét
khac do 1a style.

Déi tuong style ndy sé chira tat ca cac thudc tinh cuia CSS va chung ta s& dé dang thao
tac voi ching bang ct phép riéng, va nhu thudng Ié ching ta ¢6 hai thao tac chinh d6 1a thiét
lap CSS va lay gia tri CSS hién tai.

Ct phap thiét 1ap CSS bang Javascript:

document.getElementById("object").style.cssName = 'something’;

Ct phép lay gia tri CSS bang Javascript:

var value = document.getElementById("object").style.cssName;

Truong hop thudc tinh ¢6 diu gach ngang nhu: font-size, line-height, margin-bottom thi
thudc tinh d6 trong style s€ co tén 1a fontSize, lineHeight, marginBottom ,nghia 1a s€ bo di
diu gach ngang va viét hoa ky tu dau tién cua chit thi hai.

document.getElementById("object").style.fontSize = 'something';
document.getElementById("object").style.lineHeight = 'something';
document.getElementById("object").style.marginBottom = 'something’;

<br />
<br />

Luu y rang c6 nhitng thudc tinh néu ban chua thiét 1ap CSS cho né thi khi ban lay gia
tri s& 1a mot gia trj rong.

5.6.2. Cdc Vi du thay doi CSS bang Javascript
Vi du 5.10. Viét mot chuong trinh gdm 4 buttons va 1 thé div, khi click vao timg button thi
sé& thiét 1ap mau sic, background, chiéu cao, font size cua thé div.
Pé 1am bai nay thi chiing ta phai sir dung sy Kién trong javascript d6 1a onclick, mdi khi
click vao mdi button sé& giai quyét mot van dé cua bai toan.
Cac budc thuc hién:
e Tao 4 functions thyc hién 4 nhiém vu nhu dé bai yéu cau
e Gan mdi function vao su kién onclick cia moi button

<html>
<body>
<script language="javascript">
function change_background()

{
document.getElementById("message").style.background="red’;
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}

function change_color()

{

document.getElementById("message").style.color = 'blue’;

}

function change_height()

{
document.getElementById("message").style.height="'500px";

}

function change_font_size()

{
document.getElementById("message").style.fontSize="500px";

}
</script>
<div id="message">
Chao ming cac ban dén véi freetuts.net

</div>

<input type="button" value="Change backgroud"
onclick="change_background()"/>

<input type="button" value="Change color"
onclick="change color()"/>

<input type="button" value="Change height"
onclick="change height()"/>

<input type="button" value="Change fontsize"
onclick="change font size()"/>

</body>
</html>

Vi du 5.11. Viét chuong trinh diang nhap va validate thong tin username, password. Néu nguoi
dung khong nhap username hozc mat khau thi hién thi thong bdo message trong mét thé div
va chit mau dd, nguoc lai thi thong bao validate thanh cong va chit mau xanh

Véi bai nay ban can phai s dung thém DOM Element dé ly gia tri cua cac 6 input,
dong thoi sir dung DOM HTML dé thay doi noi dung ciia message va sir dung DOM CSS dé
thay d6i mau sic.

<html>
<body>
<script language="javascript">

function validate()

{
// Lay gia tri input
var username = document.getElementById("username").value;
var password = document.getElementById("password").value;
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// Lay doéi tugng message
var message = document.getElementById("message");

// Validate

if (username == "" || password == ""){
message.innerHTML = "Ban chua nhdp day dd thong tin!";
message.style.color = "red";

}

else{
message.innerHTML="Chuc mirng, validate thanh céng!";
message.style.color = "blue";

}

}
</script>

id="username" /> <br/>
"" id="password" />

Username: <input type="text" value=
Username: <input type="password" value=
<br/>
<div id="message"></div>
<input type="button" value="Login" onclick="validate()"/>
</body>
</html>
Toém lai, nhirng bai toan dang nhu thé nay thi chung ta hay goi 14 DHTML, nghia 1a
HTML dong c6 cac hiéu ung thay di giao dién bing cach str dung Javascript két hop véi gia
tri CSS cia HTML. Tét ca cac thudc tinh ctiia CSS dugce luu trong d6i tugng style (co thé goi
1a thudc tinh style) cta di twong HTML nén ban tranh ghi nham bo di chir style nhé.

5.7. DOM animation
5.7.1. Gigi thigu

Animations dich sang tiéng viét c6 nghia 1a chuyén dong, dung véi cai tén cla no, cac
hiéu ang Animations s& khién cho cac phan tir thuc hién cac chuyén dong. Viéc thém cac
hiéu tng Animations s& khién website ciia ban tré nén chuyén nghiép hon rat nhiéu. Vi du
nhu khi ban thém mét san pham vao gioé hang, viéc hinh anh san pham di chuyén dén gio
hang s& sinh dong hon rat nhiéu so véi viéc chi hién thj thong bao thong thuong.

Viéc thém cac animation vao giao dién web lam cho web pages va cac apps trong co vé
tuong tac nhiéu hon véi nguoi dung. Mot thanh side menu véi kha ning truot vao/ra muot
ma s& mang dén trai nghiém nguoi ding tét hon nhiéu trudng hop ciing 1a thanh side menu
d6, chi xuat hién rdi bién mat.

Tir trude dén nay, Viéc tao web animation thudng duoc thuc hién bang CSS transition,
CSS keyframe hoac mot thu vién bén ngoai nhu Animate.css, Velocity.js. Nhitng APl méi
clia native JavaScript c6 thé tao animation cho cac phan tr HTML goi gon trong file .js
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5.7.2. Tao animation
Tao file index.html va dat doan ma HTML dudi day vao trong thé body.

<div class="container">
<h2>Freetuts.net hudng dan tao hiéu (ng Animation</h2>
<button id="btn" onclick="myMove()">Xem két qua</button>
<div id ="myContainer">
<div id ="myAnimation"></div>
</div>
</div>

Gio ta da c6 cac thanh phan nén rdi, minh tiép tuc sir dung CSS dé dinh dang cho cac
thanh phén dé nhin hon, cac ban thém doan ma3 CSS dudi day vao bén trong thé style nhé:

.container {
width: 500px;
margin: auto;
text-align: center;
}
#myContainer {
width: 400px;
height: 400px;
margin: auto;
position: relative;
background: #222222;
}
#myAnimation {
width: 50px;
height: 50px;
position: absolute;
background-color: #FF0000;

}

#btn {
width: 150px;
height: 40px;
margin: 20px;

}

Poan ma ndy rat co ban nén minh ciing khong giai thich nira. Gio ta s& chuyén dén budc
tiép theo.

X li véi Javascript:

Sau khi di hoan thanh phan giao dién, viéc tiép theo cua ching ta 1a thém cac xu 1i
javascript dé cac danh sach co thé hoat dong, cac ban dit doan ma script dudi day vao sau thé
body.

<script type="text/javascript">
function myMove() {
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var btn = document.getElementById("btn");
btn.style.display = "none";
var elem = document.getElementById("myAnimation");
var pos = 0;
var id = setInterval(frame, 10);
function frame() {
if (pos == 350) {
clearInterval(id);
} else {
poOS++;
elem.style.top = pos + 'px’;
elem.style.left = pos + 'px’;

}
}
}

</script>

Thuat toan str dung ¢ day kha don gian:

e Dau tién minh s& liy thanh phan chuyén dong elem, tiép dén 1a khai bao bién pos
= 0 dai dién cho vj tri hién tai va bién id = setInterval(frame, 10); tuc lai ctr sau
10 mili gidy s& goi ham frame 1 1an.

e Tiép dén minh s& dinh nghia ham frame, Néu vi tri dd bang 350 thi dirng viéc goi
ham frame, nguoc lai thi tang bién pos 1én 1 don vi va dat vi tri cho elem theo
pos. Nhu vay khi chua dén vi tri 350, thi mdi 10 mili gidy phan elem s& di chuyén
1px.

Xong rdi gio cac ban chay file index.html dé xem thanh qué nhé.

5.8. DOM events
5.8.1. Sw Kién trong javascript la gi?
Vé dinh nghia duéi dang nghe hiéu thi sy kién 13 mot hanh dong nao dé tac dong lén
d6i twong HTML ma ta c6 thé bat duoc su Kién nay va thuc hién nhitng hanh dong nao do.

MJi su kién ching ta ¢ thé ¢ nhiéu hanh dong. Vi du ban c6 mot sy kién 1a tét am lich
thi ban s& c6 nhitng hanh dong trong su kién d6 1a mua dd6 méi, don dep nha ctra, mua bao li

xi, ..

Xét vé mat thyc té thi ta c6 du thé nay: Gia sir ban xay dung mot form ding ky tai khoan
va ban mudn bat su kién khi ngudi dung CLICK vao button dang ky thi hién nhimg hanh
dong nhu validate dit liéu, thong bao néu ngudi dung nhap ndi dung khong dung, .. Nhu vay
ban can nhé rang mdi su kién chung ta c6 thé thyuc hién nhiéu hanh dong khac nhau va bao
nhiéu hanh dong thi phy thudc vao ting chic ning cuy thé.

5.8.2. Cac sw kign (Events) trong javascrpt
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C6 rét nhiéu su Kién va mdi ddi twong HTML thi lai ¢6 nhitng su Kién khac nhau nén
minh chi ligt ké dugc nhiing su Kién thong dung hay st dung khi cac ban lam viéc voi
javascript dé lap trinh phia client.

Bang cac su kién thong dung trong javascript.

STT

1

10

11

12
14
15
16
17

Event Name
onclick
ondbclick

onchange

onmouseover

onmouseout

onmouseenter
onmouseleave

onmousemove

onkeydown

onload

onkeyup

onkeypress
onblur
oncopy
oncut

onpaste

Description
Xay ra khi click vao thé HTML
Xay ra khi double click vao th¢ HTML

Xay ra khi gia tri (value) cta thé HTML doi.
Thudng dung trong cac dbi thé form input

Xay ra khi con tro chudt bat dau di vao thé
HTML

Xay ra khi con tro chudt bat dau roi khoi the
HTML

Tuong tu nhu onmouseover
Tuong tu nhu onmouseout

Xay ra khi con chuét di chuyén bén trong thé
HTML

Xay ra khi gd mot phim bat ki vao 6 input

Say ra khi thé¢ HTML bit dau chay, no gidng
nhu ham khéi tao trong lap trinh hudng dbi tuong vay
do.

Xay ra khi ban go phim nhung ltc ban nha
phim ra s€ dugc kich hoat

Xay ra khi ban nhian mot phim vao 6 input

Xay ra khi con tro chudt roi khoi 6 input

Xay ra khi ban copy néi dung cua thé

Xay ra khi ban cit noi dung cua thé

Xay ra khi ban dan ndi dung vao thé

5.8.3. Cdc vi du vé xi Iy sw Kign trong javascript

Vi du 5.12. Viét chuong trinh gdm mét 6 input va mot thé div dung dé hién thi noi dung (gia

tri cua 6 input) khi nguodi dung god vao 6 input
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Vi dé bai yéu cau khi nhap dir liéu vao 6 input thi hién thi ndi dung bén trong thé DIV
nén ta c6 thé sir dung sy kién onkeyup. Thir hai nira 13 chung ta s& sir dung cac ham DOM
Element dé truy xuét cac ddi twuong HTML.

<html>
<body>
<script language="javascript">

// Ham show két qua

function show_result()

{
// Lay hai thé HTML
var input = document.getElementById("message");
var div = document.getElementById("result");

// Gan ndi dung 6 input vao thé div
div.innerHTML = input.value;
}
</script>
<input type="text" id="message" value=
<div id="result"></div>
</body>
</html>

onkeyup="show_result()"/>

Néu nhu bai nay ban sir dung su kién onkeypress hoidc onkeydown thi s& c6 két qua sali,
1y do 13 nhitng sy kién nay xay ra khi ban nhan phim xuéng nén né sé& liy gia tri chua dugc
cap nhat. Con sy kién onkeyup xay ra khi ban nha phim ra nén n6 s& lay duoc gia tri méi.

Vi du 5.13. Viét chuong trinh khi ngudi ding copy noi dung cuia website thi théng béo 1a ban
da copy thanh cong

Trong danh sach cac su Kién trén thi c6 su Kién oncopy nén ta s€ sir dung né dé giai bai
nay.

<html>
<body>
<script language="javascript">
// Ham show két qua
function show_message()
{
alert("Ban da copy thanh coéng");
}
</script>
<h3>Hay copy dong chir dudi day:</h3>
<div oncopy="show_message()">Chao mirng cac ban dén v&i website
freetuts.net</div>
</body>
</html>

Vi du 5.14. Viét chuong trinh tinh tong caa hai s6 nhap vao (tinh tu dong)
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Bai nay ta phai tao 3 6 input va gan sy kién onkeyup cho 2 6 input dau tién, trong su
kién nay s& thuc hién tinh tong cua hai 6 va in két qua vao 6 input thir 3.

<html>
<body>
<script language="javascript">

// Ham tinh két qua

function tinh()

{
// Lay 3 & input
var a = document.getElementById("a");
var b = document.getElementById("b");
var result = document.getElementById("result");

// Tinh téng hai 6 dau tién
var tong = parselnt(a.value) + parselnt(b.value);

// Gan gia tri vao 6 thu ba
// Phai kiém tra téng hai sé nay c6 bi 16i hay khéng
if (!isNaN(tong)){
result.value = tong;
}
}

</script>
a: <input type="text" id="a" value="" onkeyup="tinh()"/>
b: <input type="text" id="b" value="" onkeyup="tinh()"/>
Két qua: <input type="text" id="result" value=""/>
</body>
</html>

5.9. DOM Node
5.9.1. DOM Node - document.createElement()

Khi st dung DOM Element dé truy van tgi mot doi tuong HTML nao d6 thi két qua no
s& tra vé mot object va object d6 ta goi 1a DOM Nodes. Chang han ta c6 khai bao:

var node = document.getElementById("some-id");

Véi cach nay bat budc phai ton tai mot ddi twong HTML dang hién thi trén website thi
méi khai tao thanh cong. Gia sir néu ban mudn tao mot Node méi hoan toan v khong lién
quan t&i nhitng the HTML dang hién thi trén website thi 1am thé nao? Rat don gian chung ta
s& sir dung phuong thirc document.createElement() véi tham so truyén vao 1a tén cua thé
HTML can tao.

var p = document.createElement("p");

Sau khi khai tao xong ban hoan toan c6 thé sir dung cac phuong thuc, thudc tinh caa
DOM HTML, DOM CSS.
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p.innerHTML = "Hoc DOM Nodes tai freetuts.net"

Pé thém Node nay vao trang web thi chung ta st dung phuong thic appendChild (s&
hoc ¢ bén duai). Gia st toi thém vao thé body thi lam nhu sau:

document.getElementsByTagName( 'body')[@].appendChild(p);

Va day la toan bo code trong vi du 5.15.
Vi du 5.15.

<html>
<body>
<script language="javascript">

// Tao m&i mot thé p
var p = document.createElement("p");

// Thém ndéi dung HTML vao thé p
p.innerHTML = "Hoc DOM Nodes tai freetuts.net"

// Pua thé P vao trong thé body
document.getElementsByTagName('body')[@].appendChild(p);

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

5.9.2. DOM Node - document.create TextNode()
Text node 1a mot node dac biét, n6 khong phai la mot the HTML thong thuong ma chi

12 mot chudi (string) nén thong thudng chung ta st dung nd dé thay thé cach gan thong thuong
node.innerHTML.

Vi du 5.16.

<html>
<body>
<script language="javascript">

// Tao méi mot thé p
var p = document.createElement("p");

// Tao text node
var text = document.createTextNode("Hoc DOM Nodes tai
freetuts.net");

// Thém ndéi dung HTML vao thé p
p.appendChild(text);
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// Pua thé P vao trong thé body
document.getElementsByTagName( 'body')[@].appendChild(p);

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

Trong vi du 5.16 thay vi str dung cach thong thuong nhu vi du & phan 1 thi minh di thay
thé bang cach sir dung text node.

5.9.3. DOM Node - cdc phwong thirc khac

5.9.3.1. Phuong thuc appendChild()

Dung dé thém (b6 sung) vao vi tri cudi ciing cia d6i twong mot the HTML nao do.

Vidu5.17.
<html>
<body>
<div id="TOP">
Xin chao cac ban!
</div>
<input type="button" value="Append" id="btn-append"/>
<script language="javascript">
// Lay button
var button = document.getElementById("btn-append");
// Thém sy kién click cho button
button.addEventListener("click", function(){
// Tao méi moét thé hi
var hl = document.createElement("h1");
// Thém néi dung HTML vao thé hi
hl.innerHTML = "Hoc DOM Nodes tai freetuts.net”
// Pua thé hl vao trong thé div cé id=TOP
document.getElementById('TOP').appendChild(hl);
})s
</script>
</body>
</html>

5.9.3.2. Phurong thuc insertBefore()

Pugc dung dé thém mot Node vao dang trudc mot node con nao d6. Phuong thirc nay
c6 hai tham s truyén vao insertBefore(node_insert, node child), trong dé:
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e node insert 12 node ban muén thém vao
e node child 1a node con ma ban muén thém vao dang trudc no.

Vi du 5.18.

<html>
<body>
<div id="content">
<h5>Xin chao cac ban</h5>
<h5>chic vui vé khi hoc bai</h5>
</div>

<input type="button" value="View" id="btn-view"/>

<script language="javascript">
// Lay button
var button = document.getElementById("btn-view");

// Thém sy kién click cho button
button.addEventListener("click", function(){
// Tao méi mdt thé hi
var hl = document.createElement("h1");

// Thém ndéi dung HTML vao thé hil
hl.innerHTML = "Chao mirng ban dén véi freetuts.net”

// Lay thé ngoai cung
var element = document.getElementById("content");

// Lay thé can isertBefore
var element_child =
document.getElementsByTagName("h5")[1];

// Insert Before
element.insertBefore(hl, element child);

})s
</script>
</body>
</html>

5.9.3.3. Phurong thuc removeChild()
Puoc dung dé x6a mot node con ra khoi node hién tai.
Vi du 5.19.

<html>
<body>
<div id="content">
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<h5>chic vui vé khi hoc bai</h5>
</div>

<input type="button" value="Remove" id="btn-remove"/>

<script language="javascript">
// Lay button
var button = document.getElementById("btn-remove");

// Thém sy kién click cho button
button.addEventListener("click", function(){

// Lay thé can remove
var need_remove = document.getElementsByTagName("h5")[0];

// Remove

document.getElementById("content").removeChild(need_remove);

})s
</script>
</body>
</html>

5.9.3.4. Phurong thuc replaceChild()
Dung dé replace (thay thé) mot node con nao d6 bang mot node khac méi hoan toan.
Vi du 5.20.

<html>
<body>
<div id="content">
<h5>chidc vui vé khi hoc bai</h5>
</div>

<input type="button" value="Replace" id="btn-replace"/>
<script language="javascript">

// Lay button
var button = document.getElementById("btn-replace");

// Thém sy kién click cho button
button.addEventListener("click", function(){

// Tao m&i mot thé
var p = document.createElement("h1");
p.innerHTML = "Xin chao!";

// Lay thé can replace
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var replace = document.getElementsByTagName("h5")[0];

// Replace
document.getElementById("content").replaceChild(p,
replace);

})s

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

Toém lai, viéc st dung thanh thao cac phuong thuc xir Iy DOM Node rat quan trong khi
ban lam viéc véi cac thé HTML bang Javascript. Néu ban sir dung mét JS Library nhu jQuery
thi diéu nay kha don gian boi vi n6 da viét ra nhitng ham cho chung ta str dung sin nén hau
hét cac 1ap trinh vién déu khong quan tdm dén nhitng kién thuc thuan javascript nhu thé nay.

Ngoai cac phuong thirc minh 1iét ké trén thi con kha nhiéu phuong thirc nén ban c6 thé
st dung Google dé tim kiém trong qua trinh hoc va 1am viéc ctia minh. Ban than minh ciing
vay thoi khong tai nao nhé hét duoc nhung phai biét tir khoa dé tim kiém.

5.10. DOM collections
5.10.1. Poi twrong HTMLCollection

Phuong thirc getElementsByTagName() tra vé mot ddi twong HTMLCollection
Mot d6i tuong HTMLCollection 1a mdt danh sach mang gém cac thanh phan HTML.
Vi du 5.21 s& chon tat ca cac thanh phan <p> trong tai liéu:

Vi du 5.21.

var x = document.getElementsByTagName("p");

Cac thanh phan trong collection duoc truy cap bai chi sb. Bé truy cap dén thanh
phan<p> thir 2 ta viét:

y = x[1];
Chu y: Chi muc bat dau tai 0.
5.10.2. Sé phdn ti trong HTMLCollection
Thuoc tinh length xac dinh sé phan tir trong HTMLCollection:
Vi du 5.22.

var myCollection = document.getElementsByTagName("p");
document.getElementById("demo").innerHTML = myCollection.length;

Giai thich:

e Tao mot collection cho tat ca cac thanh phan <p>
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e Hién thi s6 phan tir c6 trong collection.
Thudc tinh length rat hiru dung khi ta muén ldp qua tat ca cac phan tir trong collection.
Vi du 5.23. Thay d6i mau nén cua tit ca cac thanh phan <p>

var myCollection = document.getElementsByTagName("p");

var 1i;

for (i = @; i < myCollection.length; i++) {
myCollection[i].style.color = "red";

}
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