You don't know JS (Tiéng
Viét)—Khéi dau - Chwong
1: Hiéu ve lap trinh

Qua trinh dich s& khong tranh sai sot, vi vay cac ban nao co

phat hién ra thi xin phan hoi gitp t6i, khong thi ké n6 luon :))

T6i biét ban dau sé c6 nhitng doan t6i dich kha ling cing,

nhung t6i hita s& dich cang ngay cang dé doc hon.

Code

Mot chuong trinh, thuong duoc goi 1a source code hoéc code,
1a mot tap hop cac huéng dan dé yéu cau méay tinh can xt 1y
mot nhiém vu nao d6. Thong thuong, code duoce luu dudi
dang file van ban, véi js ban c6 thé go code truc ti€p 1én

console cta trinh duyét.

Céc nguyén tic cia mot dinh dang hop 1é cung su két hop cia

cic huéng dan duoc goi 1a ngdn ngit may tinh, hay con goi la



ca phép, tvong tu nhu ngdén ngit giao ti€p chi cho ban cach doc

tif va céc tao ra cAu dung bang cach st dung tir va ddu cau.

Cac cau lénh (Statements)

Trong ng6én ngit may tinh, mot nhém tw, s6, cach thic thuc thi
tong nhiém vu cu thé duge goi la cau lénh. Trong JS, cau lénh

c6 thé nhu sau:

Ky tu a va b 1a cac bién (variable), giong nhu nhitng cai hop,
ban c6 thé luu triv do vat trong d6. Trong 14ap trinh, bién gitr gi4
tri (vi du s6 42) duoc chuong trinh st dung.

Veé mit tuong phan, s6 2 ban than no6 chi 1a mot gia tri, duoc
goi la gia tri ky tu (literal value), vi n6 doc lap va khéng luu trie

trong mot bién nao ca.

Dau - va ~ la toan tir (operators) (xem "Toan ti") -- n6 thuc thi
cac hanh dong véi gia tri va bién nhu sy phan cong va phép

toan nhan.



Hau hét ciu lénh trong JS két thic bing dau cham phay (;) &

cudi cau.

Lénh a = b * 2; bdo cho may tinh gia tri dugc luu trit trong
bién b, nhan gia tri @6 véi 2, sau @6 luu két qua lai vao mot

bién khac goi 14 a.

Lap trinh tuong tu nhu bd suu tap cta nhiéu ciu lénh cung

nhau mo ta tit ca cac budc @€ thuc thi muc dich 14p trinh.

Bieu thirc (Expressions)
C4c cau léenh duoc tao thanh tir mot hay nhiéu biéu thic. Mot
biéu thiic 1a bat ky tham chi€u trén mot bién hodc mot gia tri,

hoic tap hop cac gia tri va cac bién két hop thanh toan tu.

Vi du:

Cau lénh nay ¢6 4 biéu thic bén trong né:

e 2 1a gia tri biéu thic truc kién.



e 1 la gid trj biéu thiic, c6 nghia la sé 14y gi4 tri hién tai
cia no

e 1 + 21a biéu thic toan hoc, nghia la s& lam phép nhan

® o - b » 2la mot biéu thic gan, nghia la sé gan két qua

cta biéu thdep * 2 cho bién 2 (con tim hiéu thém sau)

Mot biéu thiic chung ding mot minh con duoc goi la lénh biéu

thic(expression statement), nhu vi du sau:

Kiéu biéu thic nay thuong khéng hitu dung, bsi n6 ching cb
tac dung nao do6i véi chuong trinh dang chay —no sé 14y gia
tri cua b va nhan no véi 2, nhung sau d6 khong lam gi vai két

qua do.

Mot loai cau 1énh biéu thiic nita 1a biéu thuc lénh got (call
expression) (Xem “Functions”), khi toan cau lénh 1a mét ham

tu goi bi€u thic:

alert( a );

Thwc thi chwong trinh



Lam cach nao ma tap hop cic cau 1énh 1ap trinh ¢6 thé yéu cau
may tinh phailam gi? Chuong trinh cin duogc thuc thi, hay con

duoc biét dén véi tén chay chuong trinh.

Céaclénh giong nhu 2 - b * 2 rat hitu dung cho 14p trinh vién
doc va viét, nhung n6 khong hoan toan ¢ dang d€ may tinh

hiéu truc tié€p. Vi vay, mot trinh tién ich dic biét trong may

tinh (hoic la thong dich-interpreter hoic la bién djch-compiler
) duoc st dung d€ dich code ban viét thanh cac lénh ma méay

tinh c6 thé hiéu.

D61 véi mot s6 ngén ngit may tinh, mdi khi chuong trinh chay
thi ban dich cua cac cau 1énh thuong duge hoan thanh ti trén
xudng dudi, ting dong mot, n6é thuong duoc goi la thong dich

~

ma.

Mot s6 ngon ngit khac, ban dich duge hoan thién trude, goi la
bién dich ma, roi sau d6 chuong trinh mdi chay, nhitng gi dang

chay da dugec bién dich xong d€ cho méay sidn sang chay.

JavaScript thuong duge khing dinh né 1a ngén ngir duge
thong dich, béi vi ma nguon JavaScript duge xit Iy moi [an

chay. Nhung dieu @6 khong hoan toan chinh x4c, thuc ra la



JavaScript engine bién dich chuong trinh va sau dé chay ngay

ma da duogce bién dich.

Ghi chi: théng tin thém vé bién dich JavaScript, xem 2 chuong

dau cta Pham vi & Dong kin trong seri nay.

Tw luyén
Chuong nay sé gisi thiéu méi khéi niém 14p trinh véi nhitng
mau code don gian, tat ca déu viét bing JavaScript (duong

nhién!!!)

Ban can luyén tap moi khéi niém bing cach tu g code. Cac dé

nhat 1a mo developer tool console trén trinh duyét.

Meo: Thuong thi ban c6 thé mé developer console véi phim tit

hoic to menu. Thong tin chi tiét vé viéc mé va st dung console

trong trinh duyét va thich ciua ban, xem “Mastering The

Developer Tools Console”. D€ go nhiéu dong trén console cung

lac, stt dung <shift> + <enter> dé€ chuyén sang dong mdéi. Khi

ban nhan <enter>, console sé chay tat ca nhitng gi ban vira viét.

Hay lam quen vdéi viéc chay code trén console. Trudc tién, toi

deé nghi ban ma 1 tab trong trén trinh duyét. Toéi thich lam cach


http://blog.teamtreehouse.com/mastering-developer-tools-console
http://blog.teamtreehouse.com/mastering-developer-tools-console

nay bang viéc g0 about :blank trén thanh dia chi. Sau @6 chi can

chic chin developer console duoc mé nhu ching ta da de cap.

Va gio hay go code nay va xem ching chay:

a = 21;
b=a* 2;
console.log( b );

Go6 nhitng doan code trude trén Chrome console c¢6 thé tao ra

gi do nhu:

Q D Elements Network Sources » = ﬁ =, X

© W <topframe> v [ Preserve log
> 3= 21}

D=8 % &3

console.log( b );
42 VM855:6

undefined
> |

Hay tht di, day 1a cach hoc code hay nhat d€ bit dau hoc lap
trinh do!

Output



Trong mau code & trén, ching ta stt dung console.log(..). TOm

lai, hay nhin vao nhitng dong code va xem no6 la gi.

Ban c6 thé doan, nhung chinh xac lam sao chiing ta ¢6 thé print
text (tic ouput cho nguoi dung) trén dev console. Co6 hai dic

tinh ma ching ta cin giai thich.

DPau tién, phan 109 ( b ) duoc dai dién nhu viéc goi ham (xem
"Functions"). Nhitng gi xay ra la ching ta dang giao bién » cho

ham d6, ham sé yéu cau lay gia tri cia o va print n6 1én console.

Tha hai, phin conso1e. lam mot object tham chiéu noi c6
hamiog(...). Ching ta s&€ xem object va cac thuoc tinh cia no

chi ti€t hon ¢ Chuong 2.

Cach khac d€ tao ra output @€ ban c6 thé nhin n6 chay la

alert (...). Vidu:

alert( b );

Néu ban chay nd, ban sé thiy ring thay vi hién thi output 1én
console, n6 s& hién thi mot popup “OK” véi nodi dung ciia bién

b. Tuy nhién, st dung console.log(..) giip cho viéc hoc cta ban



thuan tién hon nhiéu so véi alert (. .), bdi vi ban c6 thé output

nhiéu gia tri cung lic ma khong bi phién ha béi trinh duyét.

Vi sach nay thi chiing ta sé dung console.1og¢..)

Input
Khi ching ta thao luan vé output, ban cling sé& thic mic vé

input (vi du nhu nhan théng tin ti nguoi dung)

Céach thong thuong nhit 1a trang HTML hién thi form cho
ngudi dung c6 thé gb vao, sau do6 st dung js dé doc cac gia tri

vao cac bién cua chuong trinh.

Nhung c6 mot cach don gidn @€ 1ay input dé hoc va trinh bay

nhu ban hoc theo sach nay, d6 la st dung function prompt (.. .)

age = prompt( "Please tell me your age:" );
console.log( age );

Nhu ban c6 thé doan, mau tin ban dua vao prompt (..) -- trong
tru’b’ng h(fp nély, "Please tell me your age:" -- dlfQ’C in lén
popup.

biéu nay ciing tuvong tu



Q Elements Network Sources » > £ O x

A

© W <topframe> v [ Preserve log

> age = prompt( "Please tell me your age:" );

console.log( age );

P? JavaScript

'\-'.' H’ Please tell me your age:

|3 |
| Cancel | [ oK |

Khi ban nhip input text bing cach nhap “OK”, ban s& tuan theo
gia tri ma ban da go duoc luu trong bién age, cai ma ching ta

output V31 console. log(..):

Q Elements Network Sources » 5= ﬁ- a x
® W <topframe> v [ Preserve log

> age = prompt( "Please tell me your age:" );

console.log( age );

35 VM848:4
undefined

> |



Dé gitt cho moi thit don gian trong qua trinh ching ta hoc ly
thuyét lap trinh co ban, cac vi du trong sich nay s& khong can
input. Nhung gio ban da biét cach st dung prompt (. .), néu ban
mudn thir thach ban than, ban c6 thé thi sit dung input qua

kham pha cac vi du.

Cac bieu thirc
Toan tir la nhitng gi chiing ta thuc thi hanh dong trén cic bién
va cac gia tri. Chung ta da thay hai kiéu toan tir cia JavaScript

la=va~+
Toan tir » d€ thuc hién phép todn nhan. Dé heng.

Dau - duoc sit dung @€ gan -- dau tién la ta tinh toan gia tri &
phi bén phai(gié tri nguon) dau - va sau n6 dit n6 vao
bién(variable) ma chtng ta xac dinh & phia bén trai (variable

muc tieu).

Cht y: C6 thé cam gidc hoi bi nguoc biang cach dio trinh tu
gan. Thay vi a = 42, mot s6 nguoi thich l1at ngugce trinh tu gia
tri nguon ¢ bén trai va bién muc tiéu ¢ bén phai, kiéu nhu 42 ->

a (n6 khong phai JavaScript!). Khong may,a = 421a dinh dang



duoc sip xép, va tuong tu cac bién, né kha phd bién trong cac
ngon ngit 1ap trinh hién dai. Néu c6 cam giac khong tu nhién,

hay bo chut thoi gian d€ 1am quen va tam tri ban sé tu sip xép

Tai diy, chiing ta gan gia tri2 cho bién 2. Sau @6 chiing ta c6 gia
tri ctia bién a (van 1a 2), thém 1 vao no s& c6 két qua gia tri 3, sau

d6 luu gia tri d6 vao bién b.

Trong khi biéu thie ky thuat, ban cing can ti kho4 var trong
moi thé loai 14ap trinh, nhu cach dau tién ban khai bdo(aka

khdi tao) cac bién (Xem "Variables")

Ban c6 thé ludén khai bo bién bing tén truée khi sit dung no.
Nhung ban ciing chi khai bdo mot bién moét Ian trong méi scope
(xem “Scope”): n6 ¢6 thé duge st dung nhiéu lan khi cin. Vi

du:

var a 20;



a=a + 1;
a =a * 2;
console.log( a ); // 42

Sau day la mot so biéu thic trong JavaScript:

e Gan:=nhua = 2.

e Toan: + (cong), - (trw), » (nhan), va / (chia), a * 3.

e To6 hop gan: +=, -=, =, va /= 1a cac biéu thdc t6 hgp ma
no6 két hop giita toan véi cac gia tri gan, vi du nhu a +-=
2 (lvongtwa = a + 2).

e Tang/Giam: ++ (tang), -- (giam), nhu a++ (twong tw a =
a + 1).

e Tiép can object: . nhu console.10g(). Object la cac gia
tri chda cac gia tri khac tai cac vi tri c6 tén cy thé goi la
thuoc tinh. ob3.a nghia la mot gia tri object goi obj Vdi
mot dic tinh ¢6 tén a. Cac thudce tinh ¢6 thé chuyén doi
cach ti€p can vi duy obi ("a"]. Xem chuong 2.

e Tuong duong: —- (bing tuong doi), -—- (bing tuyét
doi), = (khac tuong doi), == (khac tuyét @oi), vi du a
== b. See "Values & Types" and Chapter 2.

e So sanh: < (nho hon), > (I6n hon), <= (nho hon hoic
bang tuong d6i), >= (I6n hon hoic bing tuong d6i),
nhu a <= b.



Xem “Values & Types” & 2.

e Tinh logic: «s (va), |1 (hodc),vidua |1 »chonludn a

hodc ».

Céc biéu thic nay duoc stt dung dé dién ta cac diéu kién phiic

tap (xem “Diéu kién”), vi nhu ¢4 a hodc b @éu dang.

Ghi cha: DE biét chi tiét nhiéu hon, pham vi ciia cac biéu thic
khong deé cap ¢ day, ban c6 thé xem thém Mozilla Developer
Network (MDN)’s “Expressions and Operators”
(https://developer.mozilla.org/en-US/docs/Web/JavaScript/G

uide/Expressions and Operators).

Gia tri (Values) & loai (types)

Néu ban hoi nhan vién tai mot ctra hang dién thoai gia cia mot
cai dién thoai gi do6, va ho tra 161 “chin chin, chin chin” (vi du
$99.99), tiic ho da cho ban mot hinh dung gia tri tién ma ban
can phai tra (bao gom thué) d€ mua n6é. Néu ban mudén mua 2
céi dién thoai, ban c6 thé dé dang lam phép toan d€ gap doi gia

tri thanh $199.98 t gia goc.


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Guide/Expressions_and_Operators
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Guide/Expressions_and_Operators

Néu ngudi nhan vién d6 14y hai cai dién thoai tuong tu va noi
“mién phi”, téc 1a ho khéng cho ban mat con s6 nao, nhung né
cing la mot dang dai dién cho mdc gia ($0.00) —cho tu

“mién phi”.

Sau d6 ban lai hoi dién thoai c6 do sac hay khong, cau tra 1oi ¢6

thé 1a “c6” hodc “khong”.

Bing cach tuong tu, khi ban dién ta nhitng gia trj trong mot
chuong trinh, ban chon cac ki€u dai dién khac nhau cho cac gia

tri d6 dva trén nhirng gi ban ké hoach véi chiing.

Nhirng kiéu dai dién khac nhau cho céc gia tri duoc goi la types
trong thuat ngi 1ap trinh. JavaScript c6 san cic type duoc goi

l1a gia tri nguyén thuy :

e Khi ban muén lam toan, ban mudn numver.

e Khi ban muén in gia trj trén man hinh, ban cin string
(mot hay nhiéu ky tu, tir, cau).

e Khi ban mudn tao mot quyét dinh trén chuong trinh,

ban C\ﬁ.l’l boolean(true hOéC false).



Céc gia tri duge thém truc tiép vao trong source code dugc goi
1a literals. string literals duge bao bing dau ngodckép . . .~
hoic dau ngodc don (' ... ') -- chi la phong cach khac nhau.
number Va boolean literals duoc dai dién nhu la vi du ( 42, true,

etc.).

Hay xem:

"I am a string";

'T am also a string';
42;

true;

false;

Ngoai ki€u gia tri string/number/boolean, cAc ngo6nN ngi 1ap trinh
con thuong cung cap kiéu arrays, objects, functions, va hon
nita. Chiing ta sé tim hiéu thém veé gia tri va ki€u sudt chuong

nay va chuong ké tiép.

Chuyeén doi gilra cac kieu
Néu ban ¢6 mot number nhung mudn hién thi trén man hinh,
ban cin chuyén gia tri thanh string, va trong JavaScript goi

viéc chuyén d6i nay la "cuong bic". Tuong tu, néu ai d6 cho



mot loat ky tu s6 vao trong form cta trang thuong mai dién ti,
d6 1a string, nhung néu ban mudn s dung gia tri d€ thuc hién

phép toan, ban can ép n6 thanh number

JavaScript cung cap mot vai co s¢ khac nhau @€ ép buoc

chuyén déi cac kiéu. Vi du:

var a = "42";

var b = Number( a ):;

console.log( a ); // Az

console.log( b ); // 42

St dung number (. .) (mot function ¢6 sdn) nhu da thay la mot

su cuong biic minh bach ti bat ky ki€u nao sang number. N6 hoi

ro rang.

Nhung c6 mot chi dé giy tranh cai ring nhirng gi xay ra khi
ban mudn so sanh hai gia tri cia cing mot kiéu, né can mot

cudng bic ngam.

Khi so sanh chudi "99.99" v6i 88 99. 99, hau hét moi ngudi dong
y ring no6 biang nhau. Nhung n6 khong chinh x4c, dtng khong?
N6 ¢6 chung gia tri trong hai ki€u dai dién khac nhau, hai kiéu

khéc nhau. Ban c¢6 thé noéi 1a "bing tuong d6i", dtng khong?



Dé gitip ban thoat khoi hoan canh nhu vay, JavaScript doi khi
dua vao mot su cudng bic gia tri ngam dén kiéu phu hop.

Vi vy néu ban st dung diu bing tuong dsi -- dé so sanh
"99.99" == 99.99, JavaScript sé chuyén phia bén trai »99. 99"
thanh nunber twong duong 99.99. Su so sanh tré thanh 99.99 ==

99.99, nghia la duong nhién true.

Khi dugc thiét ké d€ giap ban, cuong biic ngim c6 thé mang
dén sv hoang mang néu ban khong ¢6 thoi gian dé€ hoc luat
quéan 1y hanh vi cia n6. Hau hét JS dev chua bao gio tim hiéu,
vi vay cam giac thuong tinh 1a sv cudng bic ngim nay gay
hoang mang va tao ra bug ngoai y mudn, vay nén phai tranh.

N6 d@6i khi dugce goi 14 16 hong trong thiét ké ngon ngir.

Tuy nhién, cudng biic ngam 1la mot co ché ¢6 thé hoc duoc, va
hon thé niva 1a can duoc hoc boi bat ky ai mudén hoc 1ap trinh
JavaScript mot cach nghiém tic. N6 khong chi lam ban hét
hoang mang khi ban hoc luat nay, né con lam cho ban lap trinh

tot hon. Hiéu qua xing dang.

Ghi cht: D€ biét thém veé su cudng biic, xem Chuong 2 cia

tiéu dé nay va Chuong 4 cua “Kiéu & Ngit phap”.



Binh luan trong code

Nhan vién ctra hang dién thoai c6 thé liét ké vai tinh ning cua
loai dién thoai méi hode mot sd ké hoach ciia cong ty ¢6 ta dua
ra. Nhirng ghi cht d6 chi danh cho nhan vién —n6 khéong phai
danh cho khach hang. Tuy nhién, nhiing ghi cha d6 d6 giap co
ta lam viéc tot hon bang céch tai liéu ho4 nhitng gi ¢o c6 thé

noi vdi khach hang.

Mot trong nhitng bai hoc quan trong 1a ban c¢6 thé hoc bang
cach viét code khong chi cho may tinh, ma con danh cho lap

trinh vién cting nhu trinh bién dich.

May tinh cta ban chi quan tAm dén ma may, mot chudi nhi
phan os va 1s dén bién dich. C6 vo s6 chuong trinh ma ban c6
thé viét va mang lai két qua tuong ty véi chudi o—1. Su lya
chon 1a ban viét chuong trinh t€ nao —khong chi riéng ban,
ma con la thanh vién khac trong nhém va ké ca tuong lai cia

chinh ban.

Ban c6 thé phan diau khong chi viét chuong trinh cho n6 chay
ddang, ma con dé dang kiém dinh. Ban ¢6 thé mat nhiéu thoi

gian cho viéc chon mot céi tén t6t cho bién, cho ham.



Nhung phan quan trong khac la code comment. C6 mot s6 vin
ban trong chuong trinh cta ban dugce dua vao thuan tuy la @é
giai thich cho nguoi. Trinh thong dich/ bién dich s& bé qua

nhi'ng comment do.

C6 rat nhiéu quan di€ém ve viéc diéu gi lam nén mot comment
tot; ching ta thue su khong thé xac dinh mot quy tic bao trum.

Nhung c6 mot s6 nhan xét va huéng dan c¢6 ich:

e Code khong c6 comment la chua du toi vu.
e Qua nhiéu comment la dau hiéu cta code toi.
e Comment nén giai thich vi sao thay vi cdi gi. N6 c6 thé

giai thich vi saonéu c6 chit phic tap.

Trong JavaScript, c6 hai kicu comment khi dung: 1a comment

dong don va comment da dong.

Nhan biét:

// Pady la comment dong don
/* Pay la
comment
da dong
*/



s/ Comment dong don thich hop vdéi viée ban dit comment
ngay trén mot biéu thic hoic cudi dong. Nhitng gi trén dong co
dau // déu duoc coi nhu 1a comment (duge bd qua boi bién
dich) t* dau cho dén cud6i dong d6. Khong c6 bat ky ca biét nao

c6 thé xuat hién trén comment don don.

Xem:

var a 42; // 42 la y nghia cudc doi

/* .. =, Comment da dong thich hop véi viéc néu ban c6 mot

vai dong can giai thich.

bay la cach sit dung comment da dong thong thuong:

/* Gi& tri sau day dugc su dung bdi vi
né da thé hién rang né chinh 1la cau
tra 10i moi cdu héi trong vi tru */

var a = 42;



N6 c6 thé xuit hién trong mot dong, tham chi gitta dong, boi vi

co , 1a két thae. Vi du:

var a = /* arbitrary value */ 42;
console.log( a ); // 42

Thi duy nhat khong thé xuit hién trong comment da dong la

«/, bai vi no cd thé tao ra két comment.

Ban s& mudn bit dau hoc lap trinh bing cach bit dau bang
thoi quen comment code. Trong su6t phan con lai cia chuong
nay, ban s& thiy ban mudon dung comment d€ giai thich cac
thi, hay lam tuong tu vdi su luyén tap cta ban. Tin t6i di, moi

nguoi doc code cia ban s& cam on ban!

Bién
Hau hét chuong trinh hitu ich d&u muén theo doi mot gia tri va
su thay doi cua chiing suét chuong trinh, trai qua nhitng biéu

thic duoce goi theo du tinh cta chuong trinh.

Céch don gian nhat @€ thuc hién diéu nay la gan mot gia tri

cho mot biéu tuong chita nd, n6 goi la bién—bai vi gia tri



trong vat chda nay c6 thé bién déi trong sudt qué trinh nhu

mong mudn.

Vai ngbn ngit 1ap trinh, ban khai bao mot bién dé chia mot gia
tri co ki€u riéng biét, vi du number hodc string. static typing hay
con goi la kiéu thue thi thuong duoce dan ching 1a mot lgi ich
cho su chinh x4c cta chuong trinh bing cach bao vé n6 khoi su

chuyén d6i gia tri khong mong muén.

Mot s6 ngon ngit khac nhan manh ki€u cho gia tri thay bi bién.
Weak typing, hay con goi la dynamic typing, cho phép mot
bién c6 thé giit bat ky ki€u gia tri tai bat ky thoi diém nao. N6
thuong duge dan chiing vé loi ich linh dong cua chuong trinh
bing cach cho phép mot bién dai dién cho mot gié tri cho du nd
la kiéu gia tri gi tai bat ky thoi diém nao theo chu trinh logic

cua chuong trinh.

JavaScript st dung cach tié€p can thi hai, dynamic typing,
nghia 1a bién c6 thé giir bat ky gia tri cia bat ky kiéu nao ma

khong bit buoc kiéu thue thi.

Nhu da gidsi thiéu, ching ta khai bao mot bién st dung bi€u
thic var -- chd ¥ ring khong c6 thong tin kiéu trong khai béo.

Xem moét chuong trinh don gian sau:



var amount = 99.99;

amount = amount * 2;

console.log( amount ); // 199.98

// chuyén “amount’ sang mdét string, va thém "$"
// & dau.

amount = "$" + String( amount );

console.log( amount ); // "$199.98"

Bién amount ban dau gitt mot number 99. 99, va sau do6 giir két

qllé numberké(t qua cua amount * 2 tdc 12\1 199.98.

Lénh console.log(..) dau tién ngam budc gia tri number thanh

string dé In ra.

Tlép do 1@1’11’1 amount = "$" + String(amount) ro rdng ép glé. tI'i
199.9sthanh mot string va thém ky tu s~ ding trude. Tai day,
amount CO string glé tI‘i "$199.98", Vi thé console.log(..) th hai

khong can phai cuong ép gi ca dé in no ra.

Lap trinh vién JavaScript sé luu y tinh linh hoat cta viéc sir
dung bién amount cho cic gia tri 99.99. 199.98, va "$199. 98",
Nhitng nguoi thich static-typing sé thich tach bién kiéu nhu
amountstr A€ gilt gia tri "s199.98"cudi cung, bsi vi n6 la mot kicu

khéc.



Du thé ndo, ban cling d€ ¥ ring anount giit mot gia tri dang chay
ma thay ddi trong qué trinh hoat dong ctia chuong trinh, minh
hoa cho muc dich chinh cta cic bién la: quan 1y state cia

chuong trinh.

N6i theo cach khac, state 1a theo doi cac thay doi caa gia tri khi
chuong trinh hoat dong.

Mot cach st dung pho bién khac cta cac bién 1a tap trung hoa
thiét 1ap gia tri. Thuong dugce goi 1a constants, khi ban khai
bao mot biét véi mot gia tri xac dinh khong thay doéi suot

chuong trinh.

Ban khai bao constants, thuong la & dau chuong trinh, tién dé
ban ¢6 mot chd dé thay doi gia trinh khi can. Theo quy ude, cac
bién JS hing s6 thuong duge viét hoa, hay ¢6 gach dusi  giita

cac lién tu.

Dudi day 1a vi du:

var TAX RATE = 0.08; // 8% sales tax

var amount = 99.99;

amount = amount * 2;

amount = amount + (amount * TAX RATE);

console.log( amount ); // 215.9784
console.log( amount.toFixed( 2 ) ); // "215.98"



Cha y: Tuong tu nhu 1am thé ndoconsole.10g(..) 1a mot
function 10g (. .)truy cidp nhu mot thudc tinh object trong gia tri
console, toFixed (..) & day la mot function ¢6 thé truy cap cac
gia tri number. CAcC numberJavaScript khong tu dong dinh dang
cho dollars -- co ché khong thé biét duge ¥ dinh caa ban va
khong c6 ki€u tién té. torixed(..) cho phép chiing ta chi dinh
lam tron s6 thap phan number nhu mong muén, va né tao ra

string nhu }’7

Bién rax_raTe la mot constant theo quy uée -- khong c6 gi dic
biét trong chuong trinh ngan cho n6 khong thay doi. nhung
néu thanh phd ting thué ban 1én 9%, ching ta ¢6 thé dé dang
cap nhat chuong trinh bing c4ch ciu hinh lai rax_rare bing gia
tri 0.09 ciung mot noi, thay vi phai tim nhiéu nhiéu gia tri 0.0s

rai rac khip chuong trinh va cap nhat tat ca.

Phién ban méi nhat cta JS tai thoi diém biét bai nay (thuong
goi 1a “ES6”) da c6 cach méi @€ khai bao constants, bing cach

sta dung const thay cho var:

// as of ES6:

const TAX RATE = 0.08;



var amount = 99.99;

/..

Const rat hitu dung giong nhu var véi gia tri khong doi, khac
biét 1a n6 ngin ngwa su thay doi gia tri vo tinh xay ra & dau do6
sau gia tri khoi tao. Néu ban tho gan gia tri khac cho rax rate
sau Ian khai b4o dau tién, chuong trinh cta ban sé tr chdi thay
déi (trong strict mode, sé that bai véi 16i -- xem "Strict Mode"

trong Chuong 2).

Tuy nhién, cach “bao vé&” khoi cac sai s6t nay cling tuong tu
nhu cic ngdn ngit static-typing, nén ban c6 thé thay tai sao

static types trong ngon ngit khac hip dan.

Luu y: D€ c6 thém thong tin vé su khac biét ciia cic bién c6 thé
stt dung trong chuong trinh, xem Kiéu & Ngi& phdptrong serie

\

nay.

Blocks

Nhan vién cira hang dién thoai phai di qua tit ca cac khau dé

hoan tat viéc thanh to4n khi ban mua dién thoai.

Tuong tu, trong code ching ta thudng nhém céc biéu thiic véi

nhau, thuong dugce goi 12 block. Trong JavaScript, mét block



dugce xac dinh bing cic bao mot hode nhiéu lénh trong dau

ngodc {...}. Vidu:

var amount = 99.99;
// a general block
{

amount = amount * 2;
console.log( amount ); // 199.98

Kiéu block ¢. ..} chung nay hop 1¢, nhung khong thuong thay
trong cac chuong trinh JS. Thong thuong, block duge gin lien
v6i mot 1énh diéu khién, chidng han nhuv biéu thic i £ (xem

"Piéu kién") hodc mot vong lip (xem "Vong lip™). Vi du:

var amount = 99.99;
// is amount big enough?

if (amount > 10) { // <-- block attached to "if"
amount = amount * 2;
console.log( amount ); // 199.98

Ching ta s& giai thich i trong phén tiép theo, nhung nhu ban
thay, (...1block ¢6 2 ciu lénh duge gin v6i it (amount > 10);
cau lénh bén trong block sé chi thuc hién khi diéu kién dap

ung.



Cha y: Khong giong hau hét cac 1énh khac nhu
console.log (amount) ;, MOt block lénh kh6ng can dau cham phﬁqy

(;) dé két thac.

Pidu kién
“Ban ¢6 mudn thém bao vé man hinh véi chi $9.99 khong?”
Nhén vién hd trg ctra hang dién thoai da tao mot quyét dinh

H

cho ban. Nhung r6 rang, day chi la mot cau hoi “yes hodc no”.
C6 nhiéu cach d€ ban dién dat diéu kién trong chuong trinh.

Loai thuong thay 1a 1énh i£. Vé co ban, khi ban néi "Néu diéu

kién nay dang, hay lam theo...". Vi du:

var bank balance = 302.13;

var amount = 99.99;
if (amount < bank balance) {
console.log( "I want to buy this phone!" );

Lénh ir cin mot dién dat trong ddu ngoic don () duoc thé

hién nhu true hodc fa1se. Trong vi du, ching ta ¢6 biéu thiic



amount < bank balance, no sé xac dlnh true hOélC false tfly thll@C

\ */ . o [ e
vao gia tri cia bién bank balance.

Ban cling c6 thé cung cip mot su thay thé diéu kién néu no

khong thoa, goi ménh deé e1se:

const ACCESSORY PRICE = 9.99;

var bank balance = 302.13;

var amount = 99.99;

amount = amount * 2;

// can we afford the extra purchase?

if ( amount < bank balance ) {
console.log( "I'll take the accessory!" );
amount = amount + ACCESSORY PRICE;

}

// otherwise:
else {
console.log( "No, thanks." );

Tai day, néu amount < bank balance la true, chling ta sé in ra
"I'll take the accessory!" va thém 9.99 vao blél’l amount. Né’u
khong, ménh dé e1sendi ra ching ta sé tra 101 lich sy "o,

thanks." Vél amount khéng thay d@l

Nhu chang ta da thao luan trong “Gia tri & Loai” ¢ trén, cac gia
tri khong chuin bi s&n cho ki€u mong muén ma thudng bi ép
theo ki€u @6, 1énh i rmuoén kiéu boo1ean, nhung néu ban chén

no gi d6 khong phéi boolean, su cudng ép sé xay ra.



JavaScript xac dinh mo6t danh sach cac gia tri dic trung duoc
coi la “falsy” boi vi khi bi ép 1a boo1ean, n6 sé trd thanh raise --
n6 bao gom cac gia tri nhu o va »». Bat ky gia tri nao khong
trong danh sach "falsy", s& tuw dong "truthy" -- khi bi ép sang
boolean NO S€ trd thanh true. Cac gia tri truthy bao gom kiéu

nhu 99.99 va "rree". Xem "Truthy & Falsy" trong Chuong 2.

Cac Diéu kién hién hitu trong cac dang khac ngoai i£. Vi dy,
lénh switcned thé duoe sit dung nhu nhu 14 viét tit cia mot
loat 1énh if. .e1se (xem Chuong 2). Vong lip st mot diéu kién

dé dién dat néu vong lip dién ra ti€p hay diung lai.

Cha y: Thong tin sdu hon vé su ép buodc ¢6 thé xay ra ngaim
trong cac biéu thic kiém tra cta cac diéu kién, xem Chuong 4

dé muc Kiéu & Ngirphdpcuia serie nay.

Vong lap

Trong sudt qua trinh ban ron, c6 mot danh sich khach hang
can noéi chuyén véi nhan vién cira hang. Trong khi van con
ngudi trong danh sach @6, ¢o ta chi can tiép tuc phuc vu khach

hang tiép theo.



Lap lai mot tap hop hanh dong cho d&n khi c6 mot diéu kién
nhat dinh that bai —noi cach khéc, chi lip lai khi diéu kién
thoa man —Ia cong viéc cua vong lap chuong trinh; vong lip

c6 thé ¢6 nhiéu hinh thaée khac nhau, nhung tat ca déu dap ung

hanh vi co ban nay.

Mot vong lip bao gom diéu kién kiém tra cing nhu mot block
(thuwongla ¢ .. 1). Mdi Ian block vong lip duoc thue hién, né

duoc goi la su'lap la.

Vi dy, vong ldp while va dang do..while minh hoa khai niém lip
lai mot block cau Iénh cho d@n khi diéu kién khong con duoc

dénh glé lél true.

while (numOfCustomers > 0) {

console.log( "How may I help you?" );
// help the customer...
numOfCustomers = numOfCustomers - 1;

}

// versus:

do {
console.log( "How may I help you?" );
// help the customer...
numOfCustomers = numOfCustomers - 1;

} while (numOfCustomers > 0);



Su khéc biét thuc t€ duy nhat giita cac vong lip nay la lieu dieu
kién duoc kiém tra trude Ian lip dau tién (whiie) hay sau lan

lip dau tién (do. .while).

O mot trong hai dang, néu diéu kién kiém tra 14 raise, Ian Lip
ké ti€p sé khong chay. C6 nghia la diéu kién khai tao 1a raise,
vong lap while s& khong bao gio chay, nhung mot vong lap

do..while S& chay lan dau.

Doi lace ban thuc hién 13p véi muc dinh la @€p mot nhém so,
nhu 14 tr odén 9 (mudi s6). Ban c¢6 thé thuc hién biang cach

thiét 1ap mot bién lip 14 gia tri o va tdng 1én 1 & mdi [an Lip.

Canh béo: Véi vai ly do lich str, ngén ngi 1ap trinh hau hét lu6n
dé€m moi thi tor khong c6 gi, tie 1a o thay vi 1. Néu ban chua
quen véi cach tu duy dd, n6 c6 thé hoi kho chiu lice ban dau.
Danh thoi gian @€ luyén viée dém tr o cho dén khi cam thay

thoai mai véi no.

biéu kién duoc kiém tra cho méi Ian lip, giong nhu né ¢6 lénh

if bén trong vong lap.



Ching ta c6 thé st dung 1énh breax cia JS d€ ngirng mot vong
lip. Dong thoi, ching ta c6 thé thiy ring that dé dang mot
cach kinh khing @€ tao ra mot vong 13p chay lién tuc ma khong

cO co ché break.

Hay hinh dung;:

var 1 = 0;
// a “while..true  loop would run forever, right?
while (true) {
// stop the loop?
if ((1 <= 9) === false) {
break;
}
console.log( i );
i=1+4+ 1;
}
// 0123456 789

Canh bao: Pay khong phai la hinh thic thuc t€ ma ban mudén
st dung vong lip ctia minh. N6 chi duoc gidi thiéu véi muc

dich minh hoa ma théi.

Trong khi while (hay do..while) c6 thé hoan thanh nhiém vy tha
cong, c6 mot dang ct phap khac duge goi la vong lap for cho

danh muc dich dé.



console.log( i );

// 012 345%6 789

Nhu ban thiy, trong c4 hai truong hop diéu kién i <= 91a true
trong 10 Ian lip dau tién cia mot dang vong 13p (cic gia tri i tor

0 dén 9) tré thanh fa1se khi i dat gia tri 10.

Vong lip for ¢6 ba ménh dé: ménh dé khai tao (var i=0), ménh
deé ki€ém tra diéu kién (i <= 9), vaménh dé capnhat (i = i +
1). Vi vay néu ban dinh dém véi vong lip 13p di lip lai, sor la

hinh thic gon gang va dé hiéu hon dé hiéu va viét.

C6 mot dang vong lip dic biet khidc nhim muc dich lip céc gia
tri cu thé, chang han nhu cac thudc tinh ctia mot doi tuong

(xem Chuong 2) trong d6 kiém tra diéu kién nghia la tat ca cac
thudc tinh d@a duge xir ly. Nguyén 1y “1ip cho dén khi diéu kién

sai” gitt nguyén bat ké dang lip nao.

Ham (function)



Nhan vién cira hang dién thoai ¢6 thé khong mang theo ban
tinh dé tinh ra s6 thué va s6 luong mua cudi cung. D6 1a hang
muc c0 ta cin xac dinh mot Ian va st dung nhiéu lan. Ngugc
lai, cOng ty c6 phuong tién tinh toan thanh toan (may tinh,

tablet,...) v6i cic chiic nang c6 san.

Tuong tu, chuong trinh cta ban hau hét can tach code thanh
nhiéu phan @€ st dung lai, thay vi lip di lip lai ban than. Cach

lam diéu nay la xac dinh mot function.

Mot ham thuong la mot phin code duoc dit tén va c6 thé

duge goi bing tén, code bén trong né sé& chay cho mai Ian goi.

function printAmount () {
console.log( amount.toFixed( 2 ) );

}

var amount = 99.99;
printAmount (); // "99.99"
amount = amount * 2;
printAmount (); // "199.98"

Céac ham c6 thé tuy y 1ay doi so (aka tham s6) — gié tri ma ban

truyén vao. Va chiing c6 thé tuy y tra lai gia tri.



function printAmount (amt) {

console.log( amt.toFixed( 2 ) );

}

function formatAmount () {
return "$" + amount.toFixed( 2 );

}

var amount = 99.99;

printAmount ( amount * 2 ); // "199.98"
amount = formatAmount () ;

console.log( amount ); // "$99.99"
Ham printamount (. .) 1y mot tham s6 goi 1a ame. Ham

formatAmount () trd mot gi tri. Di nhién, ban c6 thé két hop hai

ky thuat d6 trong mot ham.

Cac ham thuong dugce st dung véi muc dich goi ra nhiéu Ian,
nhung no ciing ¢6 thé hitu ich trong viéc t6 chic code, ké ca

khi ban chi goi n6 mot Ian.

Vi du:

const TAX RATE = 0.08;

function calculateFinalPurchaseAmount (amt) {
// calculate the new amount with the tax
amt = amt + (amt * TAX RATE);
// return the new amount

return amt;



var amount = 99.99;

amount = calculateFinalPurchaseAmount ( amount );
console.log( amount.toFixed( 2 ) ); // "107.99"
Méc du calculateFinalPurchaseAmount (..) chi dlfQ’C gOI mot lﬁn,

t6 chie hanh vi ctia n6 thanh nhitng function tach biét lam cho
code trd nén logic ré rang hon (1énh amount =
calculateFinal...). Néu function ¢6 nhiéu lénh bén trong nd,

lgi ich tham chi con ro rang hon.

Scope

Néu ban hoi nhan vién cia hang vé mot mau dién thoai ma c6
ay khong c0, c6 ta sé khong thé ban chiéc dién thoai ban muon.
Co ta chi c6 thé ban nhitng chiéc dién thoai c6 trong kho. Ban

sé& phai tho ¢ ctra hiéu khac dé tim chiéc dién thoai ban mudn.

Lap trinh ¢6 mot thuat ngii cho khai niém nay: scope ( ky thuat
goi la lexical scope). Trong JS, mdi ham deu c6 scope cia no.
Scope co ban 1a mot bo tap hop cta céc bién ciing nhu quy tic
cho cac bién d6 dugc goi theo tén. Chi c6 code trong ham mdi

c6 thé tiép can dugc véi cac bién trong scope cia ham do.



Tén bién bén trong cung scope phaila duy nhiat—n6 khong
thé c6 hai bién 2 khac nhau ton tai k& bén. Nhung bién a trung

nhau c6 thé ton tai trong cic scope khac nhau.

function one () {
// this “a’ only belongs to the “one()  function
var a = 1;
console.log( a );

}

function two () {
// this “a’ only belongs to the “two ()  function
var a = 2;
console.log( a );

}
one(); // 1
two () ; // 2

Ngoai ra, mot scope c6 thé Iong bén trong scope khac, giong
nhu chil hé trong tiéc sinh nhat thoi qua bong Iong trong qua
bong khac. Néu mot scope duge 1ong trong scope khac, code
bén trong scope sau nhat c6 thé ti€p can véi moi bién & cac

pham vi.



Xem:

function outer () {

var a = 1;
function inner () {
var b = 2;

// we can access both “a’ and b’ here
console.log( a + b ); // 3

}

inner();

// we can only access “a’ here

console.log( a ); // 1
}

outer () ;

Céc nguyén tic ctia lexical scope cho phép code c6 thé truy cap

cic bién cta pham vi bén trong hay bén ngoai scope.

Do d6, code bén trong ham inner () ¢6 thé truy cip ca hai bién a
va b, nhung code trong outer () chi ¢ thé truy cip a -- n6 khong

thé truy cap obdi vi bién @6 bén trong inner ()

Nhic lai doan ma trén:

const TAX RATE = 0.08;

function calculateFinalPurchaseAmount (amt) {
// calculate the new amount with the tax
amt = amt + (amt * TAX RATE);

// return the new amount



return amt;

Hing (bién) rax_rate c6 thé truy cap tir bén trong function
calculateFinalPurchaseAmount (..), Vi lél lexical Scope ta khél’lg

can gan né vao trong.

Ghi chia: Noi dung vé lexical scope, xem 3 chuong dau cua

Scope & Closures.

Luyén tap
Khéng c6 su thay thé ndo bing viéc thue hanh trong lap trinh.
Ciing khong ¢6 noi dung ro rang nao trong bai viét cta toi bién

ban tré thanh 1ap trinh vién.

Ban hay ghi nhg, hay luyén tap cac nguyén ly ma ching ta da
hoc trong chuong nay. Toi s& cho ban vai “yéu ciu” va ban thu
trude. Sau @6 tim hi€u danh sach code duéi day dé biét cach

ma toi da tiép can ching.

e Viét mot chuong trinh @€ tinh toan tong gia dién thoai
ban da mua. Ban sé tié€p tuc mua dién thoai (goi y:

vong 1dp!) cho @n khi ban hét tién trong tai khoan.



Ban dong thoi cling s&¢ mua phu kién cho méi cai dién
thoai mién la s& tién dudi nguong chi tiéu.

e Sau khi ban tinh to4n tong tién, thém thué, sau d6 in
ra tong cudi cung vdi dinh dang hoan chinh.

e Cudi cung, kiém tra s6 tién doi véi s6 du trong tai
khoan ngan hang d€ xem ban c6 dt kha nang hay
khong.

» <«

e Ban nén lap mot vai hing sé cho “tax rate,” “phone

price,” “accessory price,” and “spending threshold,”

cting nhu bién cho “bank account balance.””

e Ban nén xac dinh cic ham cho viéc tinh toan thué va
dinh dang gia tién hoan chinh véi “$” va lam trong
thanh hai s6 thap phan.

e Thach thiic tang cuong: Thi két hop dau vao chuong
trinh, c6 thé 14 prompt (..) duoc dé cap trong "Input” &
trén. Ban c6 thé nhic ngudi dung vé s6 du trong tai

khoan, vi du vay. Chtc vui va sang tao.

OK, trién thoi. Bung nhin code cua t6i cho dén khi ban c6 gi

do!



Ghi cha: Boi day la cudn sach JavaScript, T6i s& giai bai tap
bing JavaScript. Nhung ban c6 thé thuc hién né véi ngbn ngir

khac néu ban cam thay thoai mai hon.

bay la giai phap cua t6i:

const SPENDING THRESHOLD = 200;

const TAX RATE = 0.08;

const PHONE PRICE = 99.99;

const ACCESSORY PRICE = 9.99;
var bank balance = 303.91;
var amount = 0;
function calculateTax (amount) {
return amount * TAX RATE;
}
function formatAmount (amount) {
return "$" + amount.toFixed( 2 );:
}
// con tién thi mua tiép
while (amount < bank balance) {
// mua dién thoai md&i!
amount = amount + PHONE PRICE;
// chtng ta cé thé mua phu kién dugc khdéng?
if (amount < SPENDING THRESHOLD) {
amount = amount + ACCESSORY PRICE;

}
// dung quén tra tién cho chinh phu
amount = amount + calculateTax( amount );

console.log(



"Your purchase: " + formatAmount ( amount )
) ;
// Ban dung hét: $334.76
// ban tra tién ndi khéng?
if (amount > bank balance) {
console.log (
"You can't afford this purchase. : ("

) ;

// Ban khéng tra ndi. :(

Ghi cht: Cach don gian nhit d€ chay chuong trinh JavaScript

l1a go trén console trinh duyét ma ban quen thuoc.

Ban da lam nhu thé nao? Cang khong kho sa gi d€ thir lai néu
ban da thiy code cta t0i. C6 thé choi mot chut biang cach thay
d6i vai hing s8 va xem chuong trinh né chay véi nhitng gia tri

khac nhau.

On lai

Hoc lap trinh khong can thiét phai theo tién trinh phdc tap va
ning né. N6 chi c6 vai nguyén 1y co ban ban cin ghi nhé trong

dau.

Viéc hoc cing nhu xay nha. D€ tao ra mot toa thap cao, ban
phai bit dau dit nhirng vién gach nay 1én trén nhirng vién gach

khac. Day la vai chuong trinh can thiét d€ xay thap:



e Ban can todn tir dé thuc hién hanh d@ong trén céc gia
tri.

e Ban can céc gia tri va kiéu d€ thuc hién vai kiéu tac vy
khac nhau nhv to4n véi number hodc xuat dau ra véi
string.

e Ban can bién @€ luu trit dit liéu (cling nhu state) trong
sudt qué trinh thuc thi chuong trinh.

e Ban can diéu kién nhu cau lénh it @€ ra quyét dinh.

e Ban can vong lap @€ lip lai tac vu cho dén khi dieu
kién ngiing xac thuc.

e Ban can ham dé t6 chic code cua ban thanh nhiing

thanh phan logic va tai st dung.

Binh luin code la mot trong nhitng cac hiéu qua dé gitp cho
code dé doc, 1am cho chuong trinh ctia ban dé hiéu, dé bao tri

va stra chira sau d6 néu co van de.

Cudi cung, ding bd qua sic manh cta thuc hanh. Cach t6t nhat
d€ hoc lap trinh 1a 1ap trinh.

You Don’t Know JS (tieng
Viét)—Kho



dau—Chwong 2: Hiéu ve
JavaScript

OREILLY" /
When you strive fo comprehend your cods, you create better

work and become better at what you do. The code isn't just
your job anymare, it's your craff, This is why love Up & Going.”
~JENN LUKAS. Frontend consultant
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Trong chuong trude, t6i gidi thiéu nhitng cum can ban coa lap
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trinh nhu 1a bién, vong lip, dieu kién, ham. T4t nhién, tat ca
cac code déu trinh dién theo ngbén ngit JS. Nhung trong
chuong nay, t6i mudn tap trung dic biét vao nhirng diéu cin

biét vé JS dé ban khéi dau tré thanh mot 1ap trinh vién JS.

Chuing ta s gidgi thiéu mot vai nguyén ly trong chuong nay mot
cach khong diay du cho dén nhirng phin tié€p theo bod sach
YDKJS. Ban ¢6 thé nghi chuong nay la mot muc khai quéat cac

chuyén @e trong series.


https://medium.com/@Doda100VN/b%E1%BA%A1n-ch%C6%B0a-bi%E1%BA%BFt-js-kh%E1%BB%9Fi-%C4%91%E1%BA%A7u-ch%C6%B0%C6%A1ng-1-hi%E1%BB%83u-v%E1%BB%81-l%E1%BA%ADp-tr%C3%ACnh-47b23d2f545

Dic biét néu JS con méi mé déi véi ban, ban can bo it thoi
gian d€ xem lai cac Iy thuyét va vi du nhiéu lan. Bat ky mot nén
tang tot nao ctng phai dit timg vién gach mot, cho nén dung

hy vong ban ngay lap tiic hi€u lién trong Ian dau.
Cudc phiéu luu cta ban d€ hoc sau vé JS bit dau tu day.

Ghi cht: Nhu t6i dé cap & Chuong 1, ban phai tu minh thir tat
ca cac code khi ban hoc trong sust chuvong nay. Cha ¥ ring mot
vai chd phu hop véi phién ban mdéi nhat cta JS tai thoi diém
viét bai nay (thuong goi la “ES6” cho phién ban 6 cua
ECMAScript —tén chinh thiic cia JS). Néu ban dinh st dung
phién ban trinh duyét cii hon truée thoi ES6, code ¢6 thé

khong hoat dong. Ban cin nang cap trinh duyét.

Gia tri & Kieu
Nhv chiing ta da khing dinh trong Chuong 1, JS c¢6 kiéu cta gia

tri, khong c6 kiéu cua bién. Cac kiéu ¢6 sin la:

® string
® number

® boolean



® null and undefined

® object

® symbol (new to ES6)

JavaScript ¢6 mot biéu thic typeor ¢6 thé kiém tra gia tri va cho

ban biét ki€u cta né la gi.

var ay

typeof a;

a = "hello world";

typeof a;
a = 42;

typeof a;
a = true;
typeof a;
a = null;
typeof a;

a = undefined;

typeof a;

a = { b: "c"

typeof a;

//

//

//

//

//

//

//

"undefined"

"string"

"number"

"boolean"

"object" --

"undefined"

"object"

weird, bug

Gi4 tri tra lai to bi€u thic typeor ludn la mot trong sau kicu &

dang gia tri string (ES6 1a 7 -- thém kiéu "symbol"). D6 14,

typeof "abc" tra 1211 "string", khéng phél string.

Cht y ring doan code nay, bién a giit moi kiéu ca gia tri, va

mic du 1a c6 bé ngoai, typeor a s& khong hoi "ki€u cua 2", ma la



"kiéu ctia gia tri hién tai trong a". Trong JS chi ¢6 gia tri méi c6

ki€u; bién chi don gian la vat chita cac gia tri do.

typeof null la mot truong hop thi vi, boi vi noé tra sai thanh

"object", trong khi ban mong muén noé tra "nuii-.

Canh bao: Day la mot 151 truong ky ctia JS va duong nhu sé
khong bao gio duoc sita. Qua nhiéu code trén web lién quan

dén 161 ma c¢o stta nd thi nd sé tao ra nhiéu 161 hon.

bong thoi, chi ¥ a = undefined. Chiing ta thiét 14p ro rang = la
gia tri undefined, nhung no6 cing c¢6 hanh vi khong khac véi bién
chua c6 gié tri, vi du nhu var a; & doan code bén trén. Mot bién
c6 thé nhan trang théi "undefined" nay bing nhiéu cach khac
nhau, bao gom ham tra lai khong c6 gia tri va cach st dung

void.

Objects

Kiéu object dé cap dén mot gia tri phic hgp ma ban c6 thé lap
cic thudc tinh, mdi cai déu c6 thé co gia tri cuia riéng ching véi
bat ky ki€u nao. Pay c6 1& 1a mot trong nhung kiéu hitu dung
nhat trong JS.



var obj = {

a: "hello world",

b: 42,
c: true
i
obj.a; // "hello world"
obj.b; // 42
obj.c; // true

obj["a"l; // "hello world"
obj["b"1; // 42
obj["c"1; // true

T6t hon la xem gia tri ctia ob; mot cach truc quan:

obj

"hello world" 42 : true

Thudc tinh c6 thé truy cap bing dau cham (vd: ovi.2) hay dau
ngodc (vd: obj("a"1). Dau cham ngin hon va dé doc hon, vi vay

no duoc uva thich hon.



D4u ngoic hitu dung néu ban c6 mot tén thuoc tinh c6 ky tu
dic biét trong nd, obj["hello world!"] -- cac thudc tinh nhu vay
thuong duoc la chia khéa khi truy cap thong qua dau ngoic.
DA4u ngodc [ 1 doi hoi phai ¢6 mot bién (giai thich sau) hodc

mot string nguyén ban ( duoc baobdéi» .. vhodc ' .. ).

buong nhién, ddu ngoic cting hitu dung néu ban mudn tiép
can mot thuoc tinh/chia khéa nhung tén duoc luu trir ¢ bién
khéac, nhu la:

var obj = {

a: "hello world",

b: 42
}i
var b = "a";
obj[b]; // "hello world"
obj["b"]; // 42

Ghi chi: Xem thém tap this & Object Prototypes dic biét &
Chuong 3 d€ biét thém vé object.



C6 mot vai kiéu gia tri ma ban c6 thé tuong tac véi chuong
trinh JS: arrayva function. Nhung thay vi la cac tich hgp phu
hop, n6 phai duge coi nhu la cac kiéu thit cAp —1a phién ban

dic biét cua kiéu object.

Mang (array)

Trong mang la ovject gilt cac gia tri (cua bat ky ki€u nao) cb vi
tri theo chi s6, chit khong phai theo trong mot khoa/ thudc tinh
duvoc dat tén. Vi du:

var arr = |

"hello world",

42,

true
17
arr([0]; // "hello world"
arr[1l]; // 42
arr([2]; // true
arr.length; // 3

typeof arr; // "object"



Ghi chti: Cac ngdn ngir thuong duoc d€m tir 0, JS ciing dung o

nhu 14 chi myc cta gia tri dau tién trong mang.

Dé dé hinh dung vé arr hiy xem hinh dudi:

arr

0: :
"hello world" 42 true

Boi vi mang la mot object dic biét (nhu typeor da ngu y), n6 cod
thé c6 thudc tinh, bao gom thuoc tinh 1engtn cling duoc tu

dong cap nhat.

Veé mit 1y thuyét, ban ¢6 thé st dung mang nhu mot object

binh thuong, hodc ban c6 thé sit dung mot oviect nhung chi
cho céac thudc tinh s6 (o, 1, ...) tuong tw nhu mot mang. Tuy
nhién, diéu nay thuong duoc coi la sit dung khong dang loai

tuong ang.

Cach tv nhién va tot nhat 1a st dung méang cho céc gia tri duoc
xac dinh vi tri theo s6 va sit dung object cho cac thudce tinh ¢6

tén.



Ham
Mot ki€u object con khdc ma ban sé sit dung trong sudt chuong

trinh JS 1a ham:

function foo () {
return 42;

}

foo.bar = "hello world";

typeof foo; // "function"
typeof fool(); // "number"

typeof foo.bar; // "string"

Mot lan nita, ham 1a ki€u con clia objects -- typeort tra két qua
nfunction” d€ ham ¥ rang function 14 mot ki€u chinh -- va c6 thé
c6 cac thudc tinh, nhung ban chi thuong st dung thuoc tinh

doi tugng ham trong trudng hop gici han (vi du foo.bar).

Cha y: Thong tin chi tiét vé gia tri va ki€u cua JS, xem hai

chuong dau caa phan Kiéu & Ngi'phap.

Cac phwong thirc kieu dwng san



Nhitng kiéu dung sin va kiéu con ma ching ta vira ban luan ¢6
hanh vi r6 rang nhu cac thudc tinh va phuong thic ctia no6 rat

manh mé, hitu dung.

Vidu:

var a = "hello world";

var b = 3.14159;

a.length; // 11
a.toUpperCase () ; // "HELLO WORLD"
b.toFixed (4); // "3.1416"

Viéc “lam cach nao” ding sau lénh a. touppercase () phic tap

hon chi la phuong thie hién tai.

T6m tit thi n6 14 mot dang bao 14y object string (viét hoa s),
thuong dugc goi la "native", cip Vi string nguyén thuy; do la
object bao ngoai dinh nghia phuong thic touppercase () trén

nguyén mau cia no.

Khi ban st dung gi4 tri ban dau "he11o worida" nhu mot object
bing cach tham chiéu mot thude tinh hay phuong thite (vd:
a.toUpperCase () tI'OIlg dOE_lIl code tI'éIl), JS tu d@ﬂg "d()ng h@p"

gia tri cho ddi tugng bao ngoai cta no.



Mot gia tri string c6 thé duoc bao bdi mot string object, mot
number €O thé duoc bao bdi Number Object, va boolean duoc bao
b&i Boo1ean object. Phian 16n, ban khéng can phai lo ling hoic
truc ti€p st dung nhitng dang bao object cua gia tri (trong thuc
t€ ban st dung dinh dang gi4 tri nguyén thuy, JS sé& lo phian con
lai).

Ghi chii: D€ biét thém vé cac ban chat cia JS va “déng hop”,
xem Chuong 3 Kiéu & Ngi*phap. D€ hiéu hon vé prototype va
object, xem Chuong 5 this & Object Proptotypes

So sanh cac gia tri.

C6 hai ki€u so sanh gi4 tri chinh ma ban cin thuc hién trong
chuong trinh JS: bing nhau va khong bang nhau. Két qua cia
bat ky su so sdnh nao déu la voolean (true hodc fa1se), bat ké

ki€u gia tri nao duoc so sanh.

Sw ép budc
Chuing ta da néi ngin gon vé su ép budc & Chuong 1, nhung

ching ta s& thao luan thém & day.



Su ép budc xuat hién trong 2 dang ctia JavaScript: minh bach
va tiém 4n. Su ép budc minh bach don gian 1a ban thiy r6 rang
trong code c6 mot su chuyén doi tir dang nay sang dang khac,
trong khi @6 su ép buoc tiém an 1a khi chuyén doi dang c6 thé
xay ra nhiéu hon, 1a mot hiéu d¢ng phu cia mot s6 hoat dong

khac.

Ban c6 thé tirng nghe ¥ kién ring “su ép budc la ma quy” duoc
néu ra trong mot sd su kién tai mot vi tri ro rang nao do, noi

ma su ép budc cb thé tao nén nhitng két qua b ngs. Co 1& doi
véi cac developer thi khong c6 gi that vong hon khi mot ngén

ngt lam ho b&d ngo.

Su ép budc khong phai la ma quy hay su bat ngo. Thuc té,
phin 16n cac trudong hop chinh ban ¢6 thé xay dung véi kiéu
ép budc hop 1y va dé hi€u, tham chi con c6 thé sit dung dé cdi
thién kha nang doc code. Nhung chiing ta khéng di sau vao
tranh luan diéu nay. — Chuong 4 Kiéu & Ngi'phdp s& giai

quyét hét cac van de.

Duéi day la vi du cta ép budc minh bach::

var a = "42";

var b = Number( a );



a; // "4211
b; // 42 -- sb!

Va dudi day la vi du cta ép budc khong minh bach:

var a = "42";

var b = a * 1; // "42" ép budc ngdm 42 tai day
a; [/ 42"

b; // 42 -- sb!

Pudng va Sai

Trong chuong 1, chiing ta da dé cap ngin gon dén tinh “truthy”
va “falsy” tu nhién cua gia tri: khi mot gia tri khong phéi boolean
bi ép thanh voolean, n6 cb tré thanh tinh true hay raise tuong

ung?
Danh sich cu thé cua gia tri “falsy” trong JS:

e " (chudirong)
® 0, -0, NaN (number Khong hop 1¢)
® null, undefined

® false
Bat ky gia tri nao khong phai “falsy” thi la “truthy”. Pay la vi du:

® "hello"



® true
® [ 1,[ 1, "2, 3 ] (arrays)

® [ },{ a: 42 ) (objects)

® runction foo() { .. } (functions)

Digu quan trong la phai nhé ring gia tri voo1ean chi theo su
cudng ép "truthy"/"falsy" néu né bi ép theo nooiean. Cling
khéng phai kho6 khéan gi @€ tu nham 1an véi mot tinh huéng c6
vé nhu n6 dang budc mot gia tri thanh voo1eankhi n6 khong

phai.

Pang thirc

C6 bon loai dang thic: ==, ===, 1=, va 1==. Dang ' tit nhién la
ban "khéng binh ding" doéi xiing véi cac doi chiéu cta no;
khong nén nham 1an giita khong bang tuyét déi va khong bang
tuong dot.

Su khac biét gitta —- va -—- thuong duoc dic trung hoa ring —-
kiém tra bing nhau cia gi4 tri va -——- kiém tra bing nhau ca gia
tri 1an kiéu. Tuy nhién, diéu nay khéng dang. Cach thich hop
dé dic trung hoa ching 1a -==kiém tra bang nhau caa gi4 tri véi

viéc ép budc dugc cho phép, va ===khong cho phép cudng biic;



——- thuong duoc goi 14 "binh ding nghiém ngit" (strict
equality) vi 1y do nay.

Xem su ép budc ngam cho phép bing cach so sanh binh ding

== va khong dugc phép vdi su ép budc nghiém ngat =--:

var a = "42";

var b = 42;

a == b; // true
a === b; // false

Trong viéc so sanh a == v, JS nhan thiy ring kiéu khong tring
khép, nén né phai qua mot loat cac budce theo trinh tu ép budce
mot hodc ca hai gia tri khac kiéu cho dén khi ching phu hop,
tai di€ém nay mot phép so sanh gia tri don gian c6 thé duoc

kiém tra.

Néu ban nghi, c6 hai cAch d€ a2 == v ¢6 thé true thong qua ép
buoc. Hodc nd duoc so sanh 1a 42 == 42 hodcnod la m42 == 42,

thi no6 la cai nao?

Cau tra 1oi: »42» tro thanh a2, @€ so sanh 42 —= 42. Trong vi du
don gidn, n6 cing khong thuc su quan trong tién trinh nao xay

ra, vi két qua cting nhu nhau. Nhung doi véi truong hop phic



tap hon thi n6 quan trong boi vi né khong chi la két qua cua

viée so sdnh, ma la lam thénao @€ dan téi dieu nay.

a === b tao nén raise bdi vi su ép budc khong cho phép, vi vy
su so sanh don gian cua gia tri duong nhién sai. Nhiéu lap
trinh vién cdm thiy ---c6 thé duv doan duoc, vay nén ho hay
dung mau nay va tranh xa --. T6i nghi cich nhin nay kha ngén.
T6i tin == 1a mot cong cu quan trong d€ giap chiing ta 1ap trinh,

néu ban bé thot gian hoc cach né hoat dong thénao

Chung ta s&é khong di chi tiét hét nén tang vé phuong thic so
sanh == ép budc nhuv thé nao. Hau hét kha 1a hop 1y, nhung
cling ¢6 mot vai trudong hop goc canh quan trong cling nén cin
than. Ban c6 thé doc phan 11.9.3 cia dic tinh ES5

(http://www.ecma-international.org/ecma-262/5.1/) d€ biét

luat chinh xac, va ban sé& ngac nhién co ché nay don gian thé
nao khi so sanh véi nhitng cuong diéu trai nguoc xung quanh

/7

no.

Dé lam ro6 toan bo nhitng chi tiét cta vai diéu cin ghi nhé don
gian, gitp ban biét duoc khi nao thi dung -- hay -—, t6i liét ké

mdt s6 nguyén tic sau:


http://www.ecma-international.org/ecma-262/5.1/

e Néu mot trong hai bén trong phép so sanh la c6 thé la
gia tri true hodc raise, trdnh dung == ma dung ---.

e Néu mot trong hai bén trong phép so sanh la c6 thé
mot gia tri cu thé (o, ", hoic [ -- array rong), tranh
—=ma dung ==-=.

e Trong tat cd cac truong hop khéc, ban yén tam dung
-=. Khong chi vi n6 an toan, don gian la gitup code cua

ban dé doc hon trong nhiéu truong hop.

Nhitng nguyén tic trén la d€ yéu cau ban suy nghi nghiém tic
vé code cua ban va vé nhitng loai gia tri nao c6 thé di qua céc

bién dé dugc so sanh bing. Néu ban chic chin vé gia tri, va —
an toan, hay dung n6! Néu ban khong thé chic chin vé gié tri,

st dung ===. Pon gian vay thoi.

Ky hi¢u khong biang - di cip véi -, va 1—- di véi ——-. T4t ca céac
quy tc va quan sat ching ta vira thao luan déu cling duoc ap

dung véi phép so sanh khong bing nay.

Ban nén cht y dic biét vé cac so sanh -- va --- khi so sanh hai
gia tri khong phai la nguyén thay, nhu la object ( bao gom

function VA array). B6i vi cAc gia tri d6 la tham chiéu, ca -—- va



——- déu kiém tra khi nao cac tham chiéu phu hop chit khong

phai cac gia tri bén trong.

Vi dy, array duge mic dinh ép budc sang string bang cach don
gian gop tat ca cac gia tri véi ddu phay (,) ¢ gitta. Ban c6 thé

nghi 1a hai array v6i noi dung nhu nhau c6 thé 1a --, nhung

khong phai:

var a = [1,2,3]1;

var b = [1,2,3]1;

var ¢ = "1,2,3";

a == c; // true
b == c; // true
a == b; // false

Chy y: Dé biét thém vé quy tic so sanh --, xem ES5
specification (section 11.9.3) va ciing c¢6 ban bac trong Chuong
4 cta Kiéu & Ng it phap trong bo nay; xem Chuong 2 @€ biét

thém veé gia tri véi tham chiéu.

B4t binh dang
Toan tir <, >, <=, va >= sit dung cho bat binh ding, duoc dé cap

AnNn

trong dic la nhu la "so sanh quan hé". Thong thuong ching



duoc st dung vdi cac gia tri so sanh theo tha tu nhu nunper.

Nhu 3 < 4 cling dé hiéu.

Nhung gia tri JavaScript string cling c6 thé dugce so sanh bat
binh déng, st dung nguyén tic alphabe thong thuong ("var" <

"fooll).

Ve su ép buoc thi sao? Tuong tu nhu nguyén tic so sanh --
(mic du khong giong hét vay) ap dung trong toan ti bat binh
ding. Dang chi y, khong c6 toan tir "bat binh dang nghiém
ngit" khong cho phép ép budc nhu --- nhu trong "binh ding

nghiém ngat".

Vi du:

var a = 41;

var b = "42";

var ¢ = "43";

a < b; // true
b < c; // true

Chuyén gi dang xay ra? ¢ phan 11.8.5 cta dic tinh k§ thuat
ES5, n6 nodi rang néu ca hai gi4 tri trong so sanh < déu 1a string,

nhuvidub < ctrén, viée so sanh duge thuc hién bing tir dién



hoc (wtf??). Nhung néu mot trong hai gia tri khong phai la
string, nhu so sanh a < b, thi ca hai glé tri bl ép thanh number, va

phép so sanh s6 thong thuong dién ra.

Hay nhé ring 1a khong c6 “bat binh dédng nghiém ngit” d¢€ st
dung, cai hay nhat 1a ban ¢6 thé st dung phép so sanh véi
nhiéu ki€u gia tri khac nhau khi mot trong cac gia tri khong

phaila mot gia tri s6 hop 1¢, vi du:

var a = 42;

var b = "foo";
< b; // false
> b // false
== Db; // false

Khoan, cich nao ma tit ca ba phép so sanh trén c6 thé faise?
Bai vi gia tri b bi ép budc thanh "mot gia tri number khong hop
18" nan trong < va >, va dic diém kg thuat cho biét van ¢6 thé la

16n hodc nho hon bat ky mot gia tri khac.

Phép so sanh -- that bai vi mot 1y do khéc. a == b ¢6 thé that
bai ké ca duoc thong dich & ca hai cach 22 == nanhay ma2m =

"foo" -- nhu chiing ta da giai thich lac trude.



Chua y: Dé biét thém thong tin vé luit caa phép so sanh bat
binh ding, xem phan 11.8.5 ctia dic tinh ky thuat ES5, dong
thoi tham khao dé muc Kiéu & Ngi'phdp Chuong 4 cia bod

sach nay.

Bién

Trong JavaScript, tén bién (bao gom tén ham) phéi la nhan
dién hop 1é. Su nghiém ngit va hoan chinh cia cic nguyén tic
cho cac ky tu hop 1€ trong viéc dinh danh hoi phic tap mot
chat khi ban xem xét cac ky tu khong pho bién nhu 1a Unicode.
Néu ban chi xem xét cic ky tw ASCII tiéu biéu thi cac quy tic lai

tré nén don gian.

Mot dinh danh nén bit dau véi a-z, a-z, s, hay . Vanoé co thé
chia bat ky cac ky tu nhu vay cing véi st 0-9. No6i chung,
cic quy tic tuong tu 4p dung cho tén thudce tinh nhu 1a mot
bién s6 nhan dién. Tuy nhién, mot so ti nhat dinh khong thé
duoc st dung nhu cac bién, nhung cing OK khi dit tén thuoc
tinh. Nhitng tor nay goi la tor "danh riéng", va bao gom cac tu

khoa JS (for, in, if, V.V...) cﬁng nhu null, true, Va false.



Ghi cha: DE biét thém thong tin vé ti danh riéng, xem Phu luc

A cua tap Kiéu & ngi¥ phap

Function Scopes (Pham vi ham)
Ban st dung tir khba var d€ khai bao bién cho pham vi chiic
nang gan nhat, hoic 1a toan cuc néu né nim & ting trén cing

ngoai tat ca cac ham.

Hoisting
Khi bat ky mot var xuét hién bén trong pham vi, viéc khai bao

c6 thé thuc hién moi noi trong toan bo pham vi do.

Mot cach 4n du, hanh vi nay goi la hoisting, khi khai bao var "di
chuyén" 1én trén dau pham vi cta chinh né. Vé mit ky thuat,
qué trinh nay duoc giai thich chinh x4c hon bing code duge

bién dich nhuv thé nao, nhung tam thoi chiing ta bé qua chi tiét.

Vi du:

var a = 2;

foo(); // hoat ddng nhd khai bao
“foo ()" duoc "doi 1lén"

function foo () {

a = 3;



console.log( a ); // 3

var a; // khai bdo dugc "doi" 1én trén
dau cua “foo()"
}
console.log( a ); /] 2

Cha y: Day la mot y khong hay khi dua vao bién hoisting dé sit
mot bién trude @6 trong pham vi cua n6 hon la varduoc khai
bao boi chinh né, diéu nay c6 thé giy boi roi. Cach thong
thuong va duge chap nhan @€ st dung ham hoisted, 1a goi

trude khi né dugce khai bao nhu chiing ta lam véi foo ().

Pham vi (scope) I6ng nhau.
Khi ban khai bao mot bién, n6 ¢6 hiéu luc & toan bo trong

pham vi d6, ké ca pham vi con. Vi du:

function foo () {

var a = 1;
function bar () {
var b = 2;
function baz () {
var ¢ = 3;
console.log( a, b, ¢ ); // 1 2 3
}
baz () ;
console.log( a, b ); // 1 2
}
bar () ;
console.log( a ); // 1
}
foo();



Cha y 1a c khong c6 bén trong var (), boi vi n6 chi duge khai bao

bén trong scope vaz (), va tuong tu b khong co trong foo ().

Néu ban mudn ti€p can gia tri cia mot bién trong mot scope
khéng co I’l(), bal’l SE gép 161 ReferenceError. Né’u b&_ll’l C6 lﬁp mcf)t
bién chua duge khai bao, ban ciing s& vo6 tinh tao mot bién ¢
tang cao nhat - toan cuc (bad!) hoic gip 10, tuy vao "strict

mode" (xem "Strict Mode"). Hay xem vi du:

function foo () {

a = 1; // “a’ khéng dugc khai bdo théng thuong

a; // 1 -- oops, tu déng trd thanh bién toan cuc

bay la mot trudong hop vo cung té. Dung lam diéu nay, ban
phai luon khai b4o bién mot cach binh thuong.

Trong phuong thic khai b4o bién cho function, ES6 cho phép
ban khai béo cic bién thuoc vé cac khoi (block) riéng biét . . .}

st dung tr khoa 1et. Bén canh céc sic thai chi tiét, nguyén tic



cua scope sé hoat dong y véi nhitng gi ching ta da thay ¢ cac

function:

function foo () {

var a = 1;
if (a >= 1) {
let b = 2;
while (b < 5) {
let ¢ = Db * 2;
b++;
console.log( a + ¢ );

}
}

foo ()
// 5 7 9

B&i vi st dung 1et thay vi var, b chi thudc vé biéu thic i £ cha
khong phai toan bd scope cta function foo (). Tuong tu, < chi
thuoc vé vong 1dp while. Cum pham vi héa rit hitu ich d€ quan
1y bién scope theo phuong thiic t6t hon, giap cho code ctia ban

dé dang bao tri.

Ghi cht: Xem thém phan Scope & Closures dé€ nim ré hon. Doi

v6i pham vi héa 1et, xem phan ES6 & Beyond.

Piéu kién



Thém mot s6 thong tin vé biéu thic i £ ching ta da gisi thiéu
ngin gon trong Chuong 1, Javascript cung cip mot vai co ché

ma chdng ta cin xem qua.

D6i khi ban s& thady minh viét mot loat diéu kién if. .else..if

nhvu sau:

// lam gi dé

else if (a == 10) {

// lam gi dé khéac

else if (a == 42) {

// lam gi dé khéac ntia

else {



// khéng thi sé la

Cau trac nay hoat dong, nhung hoi bi rudm ra vi ban cian kiém
th& a cho mdi truong hop. Pay la mot phuong thie khac véi

bléll thlj.’C switch:

switch (a) {

case 2:
// lam gi dé
break;

case 10:
// lam gi dé khéac
break;

case 42:

// lam gi dé khac nia



break;
default:

// khéng thil sé& la

preak quan trong néu ban mudn mdi biéu thic trong mot case
hoat dong. Néu ban bo s6t break & mot case, va case d6 chay, su
thuc thi sé tiép tuc dén biéu thiic case tiép theo vi case kia da
khép. Cai nay duoc goi 1a "that bai" déi khi lai hitu dung:

switch (a) {
case 2:
case 10:
// lam gi dé
break;
case 42:

// lam gi dé khéac



break;
default:

// khéng thil sé& la

O day, néu a 1 2 hoic 10, nd s& s& thuc thi biéu thdc "lam gi

do"

Mot dang khac ctia diéu kién trong JavaScript 1a “diéu hanh
diéu kién”, thuong dugce goi 1a “toan tt bac 3”. N6 nhu 1a mot

dang rat gon cta biéu thiic i£. .e1se, vi du:

var a = 42;

var b = (a > 41) ? "hello" : "world";
// tuong tu voi:

// 1f (a > 41) {

// b = "hello";
/7 )

// else {

// b = "world";
/7 )

Néu biéu thiic (a > 41 ¢ day) thoa true, két qua 1a ménh dé dau
tién("nhe110m), nguoc lai 1a két qua ("wor1a), va cho du két qua

la gi thi déu gan vao b.



biéu hanh diéu kién khong nhit thiét phai gan nhu vay, nhung

tat nhién day la cach dugc dung nhiéu nhat.

Chi ghti: DE biét thém kiém tra diéu kién va mau khéac cia

switch Va ? :, Xem phan Kiéu & Ng i phap.

Ché dé “nghiém ngat” (strict)

ES5 b6 sung “strict mode” cho ngdn ngi, gitp cac hanh vi nhat
dinh ¢6 nguyén tic chit ché hon. Téng quan thi su strict duge
xem nhu l1a gitt cho code an toan va pht hgp hon. Pong thoi,
ton trong ché do strict gitp cho ban duge to6i vu hoa hon basi

co ché. Ché do strict 1a ban thing Ién cia code, va ban nén st

dung no cho toan b6 chuong trinh cia minh.

Ban c6 thé tham gia ch& d6 strict cho mot ham riéng biét hay

toan bo file, tuy thuoc ban it ché @6 strict d6 ¢ dau:

function foo () {

"use strict";
// Poan code nay theo ché d6 strict
function bar () {

// Poan code nay theo ché d6 strict

}



// Poan code nay khéng cé ché dé strict

So sanh vai:

"use strict";
function foo () {
// Poan code nay theo ché d6 strict

function bar () {
// DPoan code nay theo ché dé strict

}

// Poan code nay theo ché d6 strict

biém khac biét mau chét (cai tién!) & ché do strict 1a khong

cho phép tu dong tiém 4n khai bao bién toan cuc khi bo qua

var.
function fool() {
"use strict"; // d&t ché &6 strict
a = 1; // “var® thiéu, ReferenceError
}
foo();

Ban s& gip 161 néu ban chuyén sang ché do strict, hoidc code s&
dinh bug, ban c¢6 thé bi cAm db viéc né tranh strict. Nhung ban

ning d6 1a mot ¥ tuwong t6i @€ lam dung. Néu ché do strict gay



ra cac van de trong chuong trinh, gan nhu chic chin né la dau

hiéu ring chuong trinh cta ban can khic phuc.

Ché @0 strict khong chi gitp cho code ciia ban theo mot 161 an
toan hon, t61 vu héa hon, ma n6 ciing la dai dién cho tuong lai
ctia ngbn ngir. Bit dau véi ché do nay sé dé dang hon 1a sau

mdi chuyén qua.

Ghi cht: Xem thém Chuong 5 cta phan Kiéu & Ngi'phap.
Ham la gia tri

Téi gio, ching ta da dé cap ham nhu la mot co ché dau tién

cua scope trong JavaScript. Ca phap khai bao ham théng
thuong nhu sau:

function foo () {

/..

Co ban foo 1a mot bién trong pham vi bao quanh bén ngoai

dugc tham chiéu véi function khai bdo, mic du dva trén ct



phép diéu nay khong ro rang. Vay nén, function ban than né la

mot gia tri, nhu' la 42 hay 11, 2, 37.

Méi nghe ¢6 vé la, nén ¢6 thé ban can mot phit suy ngim
chuyén nay. Ban khong chi truyén gia tri (tham s6) vao mot
ham, ma mot ham tuné cé thé'la mot gia tri duoc gan vao

bién, hoic dugce truyén hay tra tr ham khac.

Nhu vay, mot gia tri ham c6 thé coi la mot biéu thic, giong nhu

cac biéu thiic hay gia tri khac.

Vi du:

var foo = function () {
// ..

b

var x = function bar () {
/] ..

}s

Biéu thiic ham dau tién gan vao bién roo dugce goi la

anonymous(an danh)bai vi khong ¢6 name.



Bi€u thdc ham tiép theo duge dit tén (var), ngay ca khi mot
tham chiéu dén no6 ciing duoc gan vao bién x. Ham biéu thiic
duoc dat tén thuong thich hop hon, mic du ham biéu thic vo
danh duoc st dung nhiéu hon.

Dé tim hiéu thém, xem phan Scope & Closures

Immediately Invoked Function
Expressions (lIFEs)

Trong doan code trén, mudn biéu thie function duoc thuc

thi—chang ta phai c6 thém oo () hodc x ().

C6 mot cach khac dé thue hi mot biéu thice function, no
thuong dugce goi la immediately invoked function
expression — (tam djch) Ham biéu thic thuc hién ngay lap
tiec (IIFE):

(function IIFE () {

console.log( "Hello!"™ );



// "Hello!"

( .. ) baongoai (function IIFE(){ .. }) function la mot sic
thai can thiét trong ngit phap JS d€ bao vé n6 khoi bi hanh xir

giong nhu function thong thudng.

Diu () cudi cung cta biéu thic }) () ; 1a chinh xac céi gi sé thuc

thi tde thi trudge no.

C4i nay c6 vé la, nhung khong phai xa la véi cai nhin dau tién.

Xem vi du tuong tu gitta foo va 11FE:

function foo() { .. }

// biéu thtic function dai dién “foo’,
// sau dé " () thuc thi nd

foo();

// biéu thtic function ‘IIFE",

// sau dé " () thuc thi né

(function IIFE(O){ .. }) ()

Nhu ban thay, liet ké (function 11FE(){ .. }) trude khi né thuc
thi () 1a can thiét tuong tu oo trude khi thuc thi n6é biang ();
trong ca hai truong hop, function dai dién thue thi ngay tic thi

sau dau ().



Boi vi IIFE chi 1a mot function va function thi tao pham vi bién,
stt dung IIFE theo cich nay thudng la d€ khai bao bién khong
anh huéng dén code bén ngoai IIFE:

var a = 42;
(function IIFE () {
var a = 10;
console.log( a ); // 10
P O
console.log( a ); // 42

ITFEs c6 thé tra két qua:

var x = (function IIFE () {
return 42;

PO
X; // 42

Gia tri 42 dugc return tU r1re- thuc thi function dugce dit tén

theo x.

Closure (dong kin)



Closure 1a mot trong nhitng khai niém JS quan trong nhat, va it
dugc hiéu nhat. Toi sé khong di sau ¢ day, va sé phan tich &
Scope & Closures. Nhung t6i s& néu mot vai van dé @€ ban co
cai nhin tong quan vé né. Day s& la mot trong nhung ky thuat

quan trong nhat cta ban.

Ban c6 thé nghi closure 1a mot cach dé “nhé” va tiép tuc tiép

can scope cua ham (bién) ké ¢4 khi ham da hoan tat.

Xem:

function makeAdder (x) {

// tham sbé “x° 1la mdét bién bén trong ham “add() ", vi vay
ndé la mdt "closure" thdng qua nd.

function add(y) {
return y + Xx;

}i

return add;



MG6i tuong quan giita ham ada . ..) duge tra véi mdi lan goi
ham makeadder (..) trén noé la ghi nhé gia tri x duge truyén vao

makeAdder (.. . G1o hay Su dung makeAdder (..):

// “plusOne’ c6 mdt mbi quan hé khép kin véi ham “add(..)’
// théng qua tham sé “x°
// cua ham “makeAdder(..)  trén nd

var plusOne = makeAdder( 1 );

// “plusTen’ tuong tu

var plusTen = makeAdder( 10 );
plusOne( 3 ); // 4 <-- 1+ 3

) i // 42 <-- 1 + 41
) 7 // 23 <-- 10 + 13

plusOne ( 41
plusTen( 13

Code hoat dong nhu sau:

1. Khi goi makendder (1), ching ta ¢6 duoc quy chiéu véi
add(..) bén trong no 1a x bing 1. Chiing ta goi 1a ham
tham chiéu piusone(..).

2. Tuong tu khi ta goi makeadder (10), ching ta lai c6 mot
quy chiéu khéc d&n ada (. .) ring x 1a 10. Ching ta goi la

ham tham chiéu p1ustent. .).



3. Khi ching ta goi p1usone (3), n6 cong 3 (y bén trong) véi
1 (duge ghi nhé baoi x), va ching ta c6 két qua 1a 4.

4. Khi ching ta goi plusTen(13), né cong 13 (y bén trong)
véi 10 (duoe ghi nhé baoi x), va chiing ta ¢ két qua la

23.

Dbung lo 1ing néu né c6 thé xa la va hoi béi réi lae ban dau (cod
thé!) Ta sé c6 nhiéu bai tap d€ hiéu n6 day da hon. Hay tin toi,
khi ban da hiéu, n6 la mot trong nhitng nhitng ky thuat ba dao
va hitu dung nhat trong tat ca chuong trinh. N6 tit nhién la
dang d€ cho nao ban cing lén chat. Trong phin tiép theo, toi s&

cd mot it bai tap vdi closure.

Modules

Céch sit dung closure trong JS nhiéu nhat 1a module pattern
(mau mo6-dun). Khong giong nhu API c6ng khai c6 thé tiép can
t phia ngoai, module cho phép ban xac dinh cac chi tiét (bién,
ham) thuc hién khép kin theo c4 thé, 4n khoi cac yéu t6 bén

ngoai.

Vi du:

function User () {



var username, password;

function doLogin (user,pw) {
username = user;
password = pw;
// bén trong la cédc phuong thutc login

}

var publicAPI = {
login: doLogin

i

return publicAPI;

}

// Tao ngay mdt module “User"
var fred = User();
fred.login( "fred", "12Battery34!" );

Ham user () thuc hién véi vai tro la scope ngoai cung chita bién
usernameVa password, trong khi ham doLogin () bén trong Vdi cac
ndi dung cia module vser déu la cuc bo va khong thé tiép can

ti bén ngoai.

Chu y: Chung ta khong goi new user () mic du nod co6 vé thong
thuong véi nhiéu ngudi.vser () chi la mot ham, khong phai mot
class dé khai tao, nén chi goi n6 binh thuong. St dung new la

khéng thich hop va duong nhién la lang phi tai nguyén.

Thuc thi user () tao ra mot module user tdc thi -- toan bo scope
mdi duoc tao ra, va do d6 mot ban sao hoan toan méi cta mdi

bién/ham bén trong. Ching ta gan noé véi £red. Néu chiing ta



chay ti€p vser (), chiing ta s& c6 mot truong hop mdéi tach biét

VGl fred.

Ham dorogin () bén trong c6 mot closure doi véi username va
password, nghia 1a né van gitt nguyén kha ning truy cap dén

chiing sau khi ham user () da chay xong.

publicarI la mot object véi mot thudc tinh/phuong thic 10gin
trong n6. Khi chiing ta tra pub1icart tif user (), nd trd nén tac

thi ma ta goi la rrea.

Lic nay, ham user () da hoan tat thuc thi. Thong thuong, ching
ta Ilghi blél’l bén tI'OHg nhu 1a username va password da blél’l méft.

Nhung khéng, bdi c6 mot closure bén trong ham 10gin () gitt n6

ton tai.

Do 1a 1y do tai sao ching ta goi fred.1o0gin(..) cting nhu khi goi
ham doLogin(..) vano V?ln truy Cﬁp blén username Va password
bén trong.

Tuy mot vai van dé trong né van con gay boi roéi nhung vy tam

on roi! Cling can vai thit & nap vao dau ban.



Tu chd nay, xem phan Scope & Closures sé c6 sw kham phé siu

hon.

Xac dinh this

Mot concept khac cta Javascript hay bi hi€u sai 1a xac dinh this.
Ching ta ciing ¢6 hin mot phan ndi vé né this & Object

Prototypes, & day ta chi gigi thiéu so qua thoi.

Trong moi nguoi thuong nghi tnis lién quan dén "mau huéng

doi tugng", trong JS tnis lai 1a co ché khéc.

Néu mot ham ¢6 this bén trong nod, su quy chiéu cia this nay
thuong chi @&n mot object. Nhung object nao thi tiy vao ham

no goi cai gi.

biéu quan trong la this @6 khong tham chiéu @&n ban than

ham cta no, va day la day chinh la diéu hay bi hiéu Jam.
bay la mot minh hoa nhanh:

function foo () {

console.log( this.bar );



}

var bar = "global";

var objl = {
bar: "objl",
foo: foo

i

/] —=—mmm--
foo();
objl.foo();
foo.call( obj2 );

new fool();

// "global"
// "Objl"
// "Obj2"

// undefined

Cb 4 nguyén tic cho viéc 1ap tnis ra sao, va né duoc thé hién

bing bon dong cudi ciia doan code.

1. foo() két thic viéce thiét 1ap tnis bing mot object toan

cuc & ché do khong nghiém ngit (strict mode) -- véi

ché& d6 nghiém ngit thi tniss& 1a undefinea va ban s&

gip 161 khi truy van thuoc tinh par -- vi vy "g1opaivla

gia tri tim thay cho this.bar.

2. objl.foo () ddt this cho object obi1.

3. foo.call (obj2) ddt this cho object obi2.

4. new foo () @it tnis cho mot object rong mdi.



Dong cudi: d€ hi€u this tro di dau, ban phai xem xét ham dugc
goi nhu thé nao. N6 s& 1a mot trong 4 cach viva duge thé hién,

va no sé tra 1oi thisla gi.

Ghi chi: DE biét thém vé this, xem Chuong 1 va 2 cta phan

this & Object Prototypes.

Prototypes (hnguyén mau)
Co ché& nguyén méau trong JavaScript khé la phiic tap. Ching ta
chi xem qua no6 ¢ day. Ban sé danh nhiéu thoi gian véi n6 hon

trong Chuong 4—6 cua phin this & Object Prototypes.

Khi ban tham chi€u mot thudc tinh bén trong object, néu thuoc
tinh d6 khong ton tai, JS sé tu @ong st dung tham chiéu
nguyén mau bén trong d€ tim object khéc dé tim thudc tinh.
Ban c6 thé cho ring day gan nhu la dv phong néu thuoc tinh bi

thiéu.

Céac moi lién két tham chiéu noi bo nguyén mau to mot object
dén du phong ciia n6 xay ra tai thoi diém object duoc tao.
Céach don gian nhat d€ minh hoa né 1a ham c6 sin

Object.create(..).



Vi du:

var foo = {

i
// tao “bar> va lién két véi " foo®
var bar = Object.create( foo );

bar.b = "hello world";
bar.b; // "hello world"
bar.a; // 42 <-- uy thac dén " foo’

DPay la so d6 moi quan hé giita foo va bar:

foo

a: 42

prototype link

bar

b: "hello world"

Thuoc tinh a khong thuc su ton tai trong object bar, nhung vi
lién két nguyén mau bar Véi foo, JavaScript tw dong tim a trong

foo object.



Su lién két ¢6 18 1a mot dic trung dic biét khac la cia ngon
ngit. Cach thong dung nhét cta tinh nang nay duvoc sit dung
nhiéu nhat 1a ¢6 gia 1ap/gia tao mot co ché “class” véi “su thira

ké”

Nhung céch tu nhién hon d€ 4p dung nguyén mau la mot
pattern goi la “hanh vi iy quyén (delegation)”, noi ban c6 y
thiét ké cac doi tuwong lién két ¢6 thé iy thac tb mot dén nhiéu

cac phan can hanh vi 6.

Ghi chi: Dé biét thém vé nguyén mau va hanh vi ay quyén,

xem Chuong 4—6 ctia phan this & Object Prototypes.

Cia & Mo

Mot s6 tinh nang cta JS chiing ta ciing da biét, nhiéu tinh nang
con lai ching ta sé tim hi€u trong cac phan con lai, c6 nhitng
tinh ndng khong phu hop véi trinh duyét cii. Trén thuc t&, co

ca mdt so tinh néng dic trung con chua duge trién khai trén

cac trinh duyét 6n dinh.



Vi vay, ban phai lam gi véi hang méi? Ban ¢6 phai cho hang
niam hay ca thap ky d€ @€ cho céc trinh duyét cti chim vao trong

boéng t6i?

D6 1a cach nhigu ngudi nghi vay, nhung d6 1a y nghi khong

“lanh manh” d6i véi viéc tiép can JS.

C6 hai k¢ thuat chinh d€ dem do choi mdi cua JavaScript chién

trén trinh duyét ci: polyfilling va transpiling.

Polyfilling
To “polyfill” 1a mot thuat ngt duge phat kién boi (Remy
Sharp)

(https://remysharp.com/2010/10/08/what-is-a-polyfill) dugc

dung d€ mo6 ta viéc xac dinh mot tinh ning mdi va tai tao lai
doan code c6 thé chay trén méi truong JS cii véi nhitng hanh

vi tuong tu.

Vi dy, ES6 dinh nghia mot tién ich goi l1a Number.isnan(..) dé
cung cip mot phuong thiic kiém tra chinh xac khong 16i cho

gié tri van thay cho tién ich goc isvan (. .). Nhung cling dé dang


https://remysharp.com/2010/10/08/what-is-a-polyfill

dé polyfill tién ich d6 nén ban c6 thé bit dau sit dung n6 bat ké

ngudi dung cudi c6 dung trinh duyét ES6 hay khong:

if (!Number.isNaN) {
Number.isNaN = function 1isNaN(x) {

return x !== x;

Cau lénh it bao vé viéc ap dung polyfill trong trinh duyét ES6.

Néu n6 chua c6, ching ta dinh nghia number. isnany. .).

Ghi chi: Viéc ki€m tra ma chiing ta thuc hién tan dung lgi thé
cua gia tri quai dan vax, n6 1a gia tri duy nhit trong toan bo
ngon ngit khong bang véi chinh né. Vi vay gia tri nan 1a loai duy

nhat c6 thé lam cho x == x tré thanh true.

Khong phai tit ca cic tinh ning méi d€ c6 thé polyfill duoc
hoan toan. D6i khi hau hét cac hanh vi ¢6 thé duge polyfill,

nhung cting c6 nhitng sai léch nho. Ban phai rat rat can than



khi tu thuc hién polyfill, @€ dam bao ring ban dang tuan thu

cac dic diém k§ thuat cang chit ché cang tot.

Hoic tot hon, st dung mot bo polyfill tin ciay da duge cung cap
béi ES5-Shim (https://github.com/es-shims/es5-shim) va
ES6-Shim (https://github.com/es-shims/es6-shim).

Transpiling
Khong c6 cach nao @é polyfill ctt phap mdi khi da duge thém
vao ngdn ngit. Cti phap mdi sé bao 16i khong nhan/khong hop

phap trong JS engine cil.

Vi vay phuong an tiép t6t hon la s dung cong cu @€ chuyén
doan code cua ban sang doan code cii tuong tng. Cac nay
thuong duoce goi 1a “transpiling”, cum tir cia transforming +

compiling.

Vé ban chit, ma nguon cia ban duoc tao theo dang ¢t phap
mdi, nhung nhitng gi ban trién khai trén trinh duyét la ma
nguon ci. Ban thuong cho transpiler trong qua trinh build,

tuong tu nhu linter (ki€ém 16i ¢ phdp) & minifier (nén code).


https://github.com/es-shims/es5-shim
https://github.com/es-shims/es6-shim

Ban ¢6 thé thic méic vi sao ban phai ¢t phap méi chi dé€ chuyén
no6 theo cach cii—tai sao khong viét luén code kiéu cii cho

roi?

C6 vai Iy do quan trong d€ ban quan tAm dén transpiling:

e Cua phap mdi duoc thiét ké @€ dwa vao ngon ngit lam
cho code ctia ban dé doc dé bao tri hon. Code cii tuong
ting thuong phdc tap hon rat nhiéu. Ban s&¢ mudn viét
theo cach méi véi ca phap ro rang hon, khong chi cho
riéng ban ma con cho thanh vién khac trong nhém caa
ban.

e Néu ban chi transpile cho trinh duyét c@i, st dung ct
phap mdi cho trinh duyét mdi, ban sé tan dung dugc
hiéu suit ctia ¢t phap mdi. N6 dong thoi gitp ngudi
tao ra trinh duyét c6 nhiéu thuc t€ @€ ki€m tra va toi
uu trinh duyét cta ho.

e S dung ct phap mdi sém hon cho phép thi nghiém
manh mé hon trong thuc t€, dua ra phan hoi cho ay
ban JavaScript (TC39). Néu phat hién sém céic van de,
ho ¢6 thé thay ddi/stra chita trude khi 18i thiét ké ngon

ngit tré nén vinh vién.



bay la mot vi du nhanh cho transpiling. ES6 thém mét tinh

ning goi la “tham chi€u mic dinh” nhu thé nay:

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

}
fool(); // 2
foo( 42 ); // 42

DPon gidn phai khong? Cling rat hitu dung nita! Nhung ma ca
phap mdi nay khéng tuong thich véi ES engine cii. Vi viy no sé

transpiler sang code cti @€ phuc vu méi truong ci.

function foo () {
var a = arguments[0] !== (void 0) ? arguments[0] : 2;

console.log( a );

Nhu bal’l thgy, no klém tra néu glé tI'i arguments [0] 1a void 0
(téc undefined), thi sé la gia tri mic dinh 2; nguogc lai, n6 s& chi

dinh vao bat ky gi truyén vao.



Bay gio ngoai viéc ¢6 thé st dung ci phap dep hon cho trinh
duyét cii, nhin vao ma transpile c6 thé giai thich hanh vi ro

rang hon.

Ban c6 thé khong nhan ra ring undefined 1a gia tri duy nhat
khong thé truyén vao thong qua viéc cho mot tham sd mic dinh
khi nhin vao ban ES6, nhung & ban transpile thi n6 ro rang

hon.

Chi tiét quan trong cudi cung nhan manh vao transpiler la
khong nén cho n6 1a mot phan tiéu chuin cta cong dong phat
trién JS. JS sé tiép tuc phat trién nhanh chéng hon bao gio

hét, nén chi vai thang 1a c6 vai tinh nang méi duoc bo sung.

Néu ban mic dinh st dung transpiler, ban phai luén cho phép
n6 chuyén qua ct phap mdéi khi ban thiy n6é htu dung thay vi

phai cho doi nhieu ndm cho trinh duyét hién tai lu mo.

Co vai transpiler d€ ban chon, duéi day la 2 cach d€ ban xem

xét:

e Babel (https://babeljs.io) (formerly 6tos): Transpiles
ES6+ into ES5



https://babeljs.io/

e Traceur

(https://github.com/google/traceur-compiler):

Transpiles ES6, ES7, and beyond into ES5

Non-JavaScript

Téi giv, dieu duy nhat chiang ta quan tam la ban than JS. Thuc
t€ thi hau hét JS duoc viét @€ chay va tuong tac véi moi

truong nhu trinh duyét. Nhung noéi nghe hoi la 1a nhitng gi

ban viét, thang ra la vay, khong duge diéu khién bai

JavaScript.

Vi du doan code ma ban hay dung nhat trong DOM API khong
phai la JavaScript

var el = document.getElementById( "foo" );

Bién document ton tai nhu maét bién toan cuc khi code ctia ban
chay trén trinh duyét. N6 khong duoc cung cip bsi JS engine
hay duoc dic biét dieu khién beoi dic tinh JavaScript. N6 l1ay
dang cua gi do6 trong kinh hon JS object thong thuong, ma
cting khong chinh xac la n6. N6 1a mot objectdic biét, thuong

duoc goi la "host object".


https://github.com/google/traceur-compiler

Hon nita, phuong thic getElementById(..) & document trong
nhuv ham JS thong thuong, nhung né chi la mot giao dién
mong duoc 10 ra véi phuong thic tich hop boi DOM tur trinh
duyét. Trong mot vai trinh duyét méi, 16p nay c6 thé ¢ trong
JS, nhung ban chit thi DOM va hanh vi ctia né duge thuc hién
boi gi d6 nhula C/C++.

Mot vi du khéac la véi input/output (I/0).

Moi ngudi va thich pop up alert(..) trén ctra so trinh duyét.
alert (..)dugc cung cap cho JS cta ban thong qua trinh duyét,
khong phai JS engine. Khi goi ham, n6 giri ndéi dung dén bén

trong trinh duyét va n6 sé vé va hién thi khung noi dung doé.

Tuong tu V6i console.log (. .); trinh duyét cia ban cung cap co

ché& va noi chiing véi cong cu phat trién (developer tools).

Cuon sach nay tap trung vao ngodn ngit JavaScript. Vi vay ban
sé khong thiy d€ cap non-JavaScript nhiéu. Tuy nhién ban can
phai c¢6 nhan thie vé chang, né ngay trong moi chuong trinh

JS ban viét.



On tap
Bude dau tién d€ hoc JavaScript 1a hiéu co ban vé co ché cot

16i ctia n6 nhu: value, type, closure, this, va prototypes.

buong nhién, mdi dé muyc dvoc dang duge cu thé hon ban
thiy ¢ day, @6 la 1y do tai sao n6 duoc dé cap sudt trong cac
phan bo sach. Sau khi ban cdm th4y thoai méi véi cac khai
niém va mau code trong chuong nay, phan con lai ciia b sach

cho ban dao sau vao ngon ngit hon.

Chuong cudi cia cudn sach sé tom tit ting moi tiéu de va cac
khai niem khac bén canh nhing gi ching ta kham pha.
You Don’t Know JS (tieng
Viét)—Pham vi & Béng
kin— Chwong 1: Scope
(pham vi) la gi?
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Mot trong nhitng mé6 hinh co ban cua cac ngon ngit 1ap trinh la
kha nang luu triv gi4 tri trong bién va sau d6 goi cac gia tri do
hoic thay doi chang. Trén thuc t&, kha nang luu trir gia tri va

lay gia tri @6 ra khoi bién 1a cich tao ra state ctia chuong trinh.

Khong c6 khai niém nay, mot chuong trinh s€ cuc ky gidi han
va tham chi khong thid vi méic du noé cé thé thuc thi mot s6

nhiém vu.

Nhung viéc dua cic bién vao trong chuong trinh cia chiang ta
dit ra cau hoi thi vi nhat ma chiing ta sé giai quyét: nhitng
bién d6 song & dau? Hay noi cach khac, né duoc luu & dau? Va
quan trong nhat la lam cach nao chuong trinh c6 thé tim thay

no6 khi can?

Nhitng ciu hoi noéi 1én su can thiét cia cic quy tic duoc xac
dinh r6 rang cta viéc lvu trit cac bién & dau @6, cuing viéc tim
cic bién sau d6. Chung ta goi quy tic do la Scope

Nhung, cic quy tic Scope dugc thiét 1ap & dau va nhu thé nao?

Ly thuyét trinh bién dich



Tuy thudc vao mde do ban tuong tac véi cac ngdn ngit khac
nhau, n6 c6 thé 1a hién nhién hoic la 1dm, mic du thue t€ JS 1a
mot ngdn ngi nam trong hang muc “dong” hoic “giai nghia”,
thuc t€ n6 1a ngbén ngit duge bién dich. Ciing nhu nhiéu ngoén
ngit duoc bién dich truyén thong khac, n6 khong duge bién
dich truée hay ciing khong phai la két qua coa su két hop giita
cac hé thong phan phdoi khac nhau.

Tuy nhién JS engine thuc hién nhiéu buée dong thoi, theo
nhirng cach phic tap hon ma ching ta tirng biét, ké ca bat

trinh bién dich truyén théng nao.

Trong tién trinh bién dich cta ngbén ngit truyén thong, ma
nguon sé thong qua ba budc trude khi thuce thi chuong trinh,
goi la bién dich:

1. Tokenizing/Lexing: Tach caic chudi ky tu thanh cac
khoi ¢6 ¥ nghia (461 véi ngdn ngi), duoce goi la token
(thé xac thuc). Vidu: var a = 2;. Chuong trinh s&
duoc phan thanh cac token sau: var, a, =, 2, va ;.
Khoang tring c6 thé c6 hoic khong duy tri nhu mot

token, tuy thudc vao no6 c6 nghia hay khong.



2. Ghi chua: Su khéc biét gitta tokenizing va lexing la tinh
t€ va hoc thuat (subtle and academic), nhung né tap
trung vao viéc cac token nay duoc xac dinh theo cach la
cb trang thai hay khong trang thai. N6i don gian, néu
tokenizer goi cic quy tic phén tich trang thai dé xac
dinh liéu a c6 duoc xem la mot token riéng biét hay chi
la mot phén cua token, dochinh 1a lexing.

3. Phan tich ca phap (parsing): 1dy mot mang (array)
token va chuyén n6 thanh céc phan tir cay long nhau,
dai dién cho céu trac ngt phap ciua chuong trinh. Cay
nay duoc goi la “AST” (Abstract Syntax Tree).

4. Cay cla var a = 2; c6 thé bit dau véi mot nit cao nhat
duoc goi la variablebeclaration, V&l mot nat con dugce
goi la 1dentirier (gia tri a), va nat con khac duogc goi l1a
AssignmentExpression VOl ban than n6 ¢6 mot con duoc
goi 1a NumericLiteral (gia tri 2).

5. Xt Iy ma (Code-Generation): 1a qua trinh 14y AST
va bién n6 thanh ma thuc thi. Phan nay khac nhau rat
nhiéu tuy thudce vao ngén ngit, nén tdng ma né nhim

dén, ...

Vi vay, thay vi @&m chim vao chi tiét, ching ta chi phay tay va

noéi rang co cach @€ 1ay AST duge mo ta & trén cho var a = 2;



va chuyén n6 thanh mot tdp ma may dé thuc sv tao ra mot
bién goi la a (bao gom ca viéc luu trit bo nhg, v.v...), va sao luu

trit mot gia tri vao a.

Ghi chu: Chi tiét vé quan Iy hé thong cia may sdu hon nhirng
gi ching ta s& tim hiéu, vi vy ching ta chi can biét ring may co

thé tao va luu trit bién theo mong muon.

Cling nhu nhitng ngon ngt bién dich khac, JavaScript engine
phiic tap va ménh mong hon 1a chi ¢6 ba budec trén. Vi duy,
trong tién trinh phan tich va xt Iy ma, trong d6 da c6 cac buéc

to1 vu hiéu suit thuc thi, bao gom gop cac phian tir thira,...

Vi vay, t6i chi t6 vé nhitng nét I6n & day. Nhung t6i nghi ban sé&
mau nhan ra vi sao nhirng chi tié€t @6 chiing ta can biét, tham

chi la & muc cao.

C6 mot diéu la JS engine khong c6 nhiéu thoi gian t6i uvu hba
sang chanh nhu cic trinh bién dich ngén ngit khac, bai viéc
bién dich JS khong xay ra trude trong bude xay dung nhu
nhitng ngdn ngir khac.

Véi JavaScript, trong nhiéu trudng hop, su bién dich duoc xay

ra trong vai mili gidy (hodc it hon) trude khi code dugce thue



thi. D€ dam béao hiéu suit nhanh nhat, JS engine st dung tat
ci cac meo vuot qua ludn ca pham vi chung ta thio luan ¢ day

( nhu JITs, bién dich cham va tham chi bién dich lai, ...).

No6i cho don gian, bat ky doan code JavaScript cting phai duoc
bién dich trude khi n6 thuc thi (thuong 1a ngay truoc khi).
Vay, trinh bién dich JS s& 14y var a = 2; va bién dich né truoc,

sau do sé thuc thi n6, thuong la ngay tdc thi.

Hieu Scope
Céch chuang ta tiép can hoc scope la nghi vé qué trinh ctia mot

cudc hoi thoai. Nhung ai c¢6 cudc hoi thoai d6?

Vai dién
Hay gip vai dién ctia cidc nhéan vat tuong tac dé tiép can
chuong trinh var a = 2; d€ hi€u doan hoi thoai ma chiing ta sé

duoc xem:

1. Engine: chiu trach nhiém bién soan va thuc thi to dau
dén két thac chuong trinh JavaScript ctia ching ta.

2. Compiler: Mot trong nhitng nguoi ban cta Engine;
phu trach tat ca cac viéc ning né cia cia phan tich ca

phap va xt Iy ma (xem phén trén).



3. Scope: nguodi ban khac cia Engine; tap hop va duy tri
mot danh sich cic dinh danh da khai bao (bién), va
thuc hién mot tap hop cac quy tic nghiém ngit vé
cach thic truy cap cac ma vira thue thi.

Dé ban hiéu day di hon JavaSript lam viéc nhu thé nao, ban
can bit dau nghi nhv Engine (va ban cia n6), dit nhitng ciu

hoi chiang hoi, @ong thoi tra 161 nhitng cau hoi do.

Trwoc va sau

Khi ban thiy chuong trinh var a = 2; ban hiu nhu nghiné
nhuv mot cau lénh. Nhung ma anh ban méi Engine cta ching
ta khong thiy vay. Chinh xac la Engine thay hai cau lénh riéng
biét, mot do Compiler s& phu trach trong qua trinh bién dich,

va mot do Engine sé phu trach trong qua trinh thue thi.

Vay, hay phan tich cach Engine va ban be da tiép can var a -

2;

bau tién Compiler sé thuc hién phan tich dé tich n6 ra thanh
cac token, cac token nay sé tach thanh cay. Nhung khi Compiler
thuc hién x Iy ma, no6 sé coi chuong trinh hoi khac so véi gia
dinh.



Mot gia dinh hop 1y la Compiler s& tao ra ma c6 thé duge tom
tit boi ma gia: “Phan bd bo nhé cho bién, gin nhan acho no,
sau d6 gan gia tri 2 cho bién d6". That khong may la n6 khong

hin chinh xéc.

Compiler s& lam nhu sau:

1. G3p var a, Compiler hoi Scope xem néu bién a ¢6 ton
tai trong bo scope cu thé d6 hay khong. Néu co,
Compiler bo qua khai b4o va ti€p tuc. Nguoc lai,
Compiler yéu cau Scope khai bdo mot bién mdi tén -.

2. Compiler sau do6 tao ra code cho Engine thuc thi sau
do, thuc hién viéc gan a = 2. Khi Engine chay sé hoi
Scopering c6 bién nao trong bo suu tip tén 1a a ¢6 thé
truy cap dugc hay khong. Néu c6, Engine st dung bién
d6, néu khong thi Engine s& tim & ddu d6 (xem phén

Scope 16ng nhau bén duéi).

Néu Engine cudi cung tim thay mot bién, n6 gan gia tri 2 vao

d6. Néu khéng, Engine sé ho 1én 1a ¢6 16i!

Tam lai: Hai hanh dong riéng biét dugc thue hién cho mot

phép gan bién: Mot 1a Compiler khai bao mot bién (néu chua



c6 trong scope hién tai), va tha hai la khi thue thi, Engine tim

bién trong SCope va néu tim thay thi s& gan né vao.

L&i cua Compiler
Chuang ta cin mot chut thuat ngi cia compiler dé tiép tuc hiéu

sau hon.

Khi Engine thuc thi code do Compiler tao ra cho budc (2), n6
phai tra ciiu bién a d€ xem n6 da khai bao hay chua, va viéc tra
citu nay la c6 van Scope. Nhung kiéu tra cttu Engine thuc hién

anh hudng dén két qua cta viéc tra ciu.

Trong truong hop cua ching ta, Engine thuc hién mot tra cdu
“LHS” cho bién 2. Mot kiéu tra ciu khéc la "RHS".

T6i c4 1a ban c6 thé doan “L” va “R” nghia la gi. Cum tur @€ chi
cho “Left-hand Side (Phia bén trai)” va “Right-hand Side (Phia
bén phai)”.

Phia... cua cai gi?

Caa mot phép gan



No6i cach khéc, tra ciu LHS dugc hoan tat khi mot bién xuat
hién ¢ bén trai cta phép gan, va mot tra cdu RHS hoan tét khi

mot bién xuat hién ¢ bén phai cia phép gan.

Chinh x4c hon mot chut, tim kiém RHS khong thé phan biét
duoc véi muc dich cta ching ta, don gian chi la tra cdu caa
mot gia tri cta bién nao do, trong khi tra ctu LHS d€ tim vung
chia bién d€ gan. Bing cach nay, RHS khong thut synghia 1a
“phia bén phai cia mot phép gan” cho chinh nd, ma chinh xac

chi la “khong phai phia bén trai”.

Ngin gon hon, ban ¢6 thé nghi “RHS” thay vi “lay di nguon (gia

tri) cia nd” thi la “di 14y gié tri cua...”

Dao sau hon chut. Khi to61 noi:

console.log(a);

Tham chiéu dén 2 1a mot tham chiéu RHS, boi vi khong co gi
duoc gan cho = ca. Thay vao d6, chiing ta dang tim kiém dé lay

glé tI'i cua a dé truyén Va0 console. log(..).

Nguoc lai:



Tham chiéu cta a & day la tham chiéu LHS, bdi vi chiing ta
khong cin quan tam gia tri gan nhét la gi, ching ta chi don gian

mudn tim bién muc tiéu cta phép gan -a

Ghi cha: LHS va RHS c6 nghia “phép gan bén trai/phai”
khong nhat thiét c6 phai chinh x4c 1a “phia bén trai/phai cia
phép gan -". C6 vai cach khac ma phép gan @6 c6 thé xay ra, do
d6 tot hon l1a nghi khéi niém @6 nhuv sau: "cai gi 1a muyc tiéu coa

phép gan (LHS)" va "céi gi 1a nguon cta phép gan (RHS)"

Vi du chuong trinh ¢6 ca LHS va RHS dudi day:

function foo(a) {

console.log( a ); // 2
)
fFoo( 2 );
Dong cudi cung goi ham oo (..) yéu ciu mot tham chiéu RHS

dén oo, c6 nghia 1a,"hay tra cdu gia tri cta foo, va dwa nbd cho



t61". Hon nira, (..)c6 nghia la gié tri cia foo can duoc thuc

hién, vi vy n6 thuc su la mot ham!

Ban c6 phat hién ra dugc la ¢c6 mot phép gan tinh t€ quan trong

& day khong?

Ban c6 thé quén ngu y cia a - 2 trong doan code nay. N6 x4y ra
khi gia tri 2 duoc truyén nhu mot d6i so trong ham foo (. .), tidc
2 duge gan cho tham s6 a. Phép tra ctu LHS da dugce thuc hién

d€ (ngaim) gan dén tham s0 a.

bong thoi cling c6 mot quan hé RHS cua gia tri a, va két qua
duoc chuyén dén console.10g(..). console.log(..)cAn mot
tham chiéu @€ thuc thi, @6 1a tra ctu RHS cho object console,
sau @6 xt 1y thuoc tinh thuc hién d€ xem ¢6 phuong thiic nao
goi la 10g hay khong.

Cudi cung, chiing ta c6 thé khai niém hoa ring c6 mot trao doi
LHS / RHS chuyén gia tri 2 (bing cach tra citu RHS biéna) vao
log (..).Bén trong viéc thuc hién 109 (..), ching ta c6 thé gia
dinh ring n6 c6 cac tham s, phan dau (chic goi la arg1) ¢6 mot

tham chiéu LHS truée khi gan2 vao no.



Ghi chi: Ban c6 thé bi cAm db khéi niém hoa khai bdo ham
function foo(a) {...nhu mot khaibéo bién va gan binh
thuong nhu var foo va foo = function(a) {.... Lam nhu vay thi
no6 sé huéng suy nghi ring viéc khai b4o ham nay nhu mot tra

ciu LHS.

Tuy nhién, sy khac biét tinh t&€ quan trong ¢ day la Compiler
dam nhiém ca viéc khai bao va xac dinh gia tri trong qua trinh
tao code. Ching han nhuv khi Engine thuc thi code, khong can

phéi thém budc “gan” mot gia tri ham cho foo.

Hoi thoai Engine/Scope
function foo(a) {

console.log( a ); // 2

}
foo( 2 );

Hay tudng tuong su trao doi xir Iy doan ma & trén nhu mot

doan hoi thoai. Doan hoi thoai s& tré nén gi d6 giong nhu vay:



Engine: E Scope, tao c6 mot tham chiu RHS cho foo. C6 thiy bao
gio chua?

Scope: Co cb, c6 chd. Compiler méi khai bao mot giay trude. NoO

la ham, day ne.

Engine: Tuyét, cam on. OK, tao dang xi foo

Engine: E Scope, tao cling c6 tham chiéu LHS cho 2 né, may biét
ko?

Scope: Ha, ¢6 luon. bay ne, Compiler méi bao né nhu mot tham
s cho foo.

Engine: Van ngon nhu moi khi, Scope a. Cam on nhiéu. Gio thi
gan 2 cho a thoi.

Engine: O... Scope, 1am phién may tié€p. Tao cin tra cdu RHS dé
ki€m conso1e. C6 khong?

Scope: Khong sao Engine, tao lam may chuyén nay sudt ngay. Tao
cO console ch@, n6 la ham dung sdn ma.Engine: Perfect. Looking
up log(..). OK, great, it's a function.

Engine: Yo, Scope, may c6 thé gitp tao mot tham chiéu RHS cho a
khong? Tao nghi la tao nhé n6 roi, nhung ma kiém lai [An niva.
Scope: O dtng roi, cling 1a n6 do, khong déi gi hét.

Engine: Ngon roi. Chuyén gia tri 2 cho a vao trong 10g¢. .).



Cau do

Gio kiém tra kha nang hi€u cta ban. Ma nhd la choi tro nay
giong nhu 1a mot phan caa “hoi thoai” ciia hai thing Engine

VGi Scope:

function foo(a) {
var b = a;
return a + b;

}

var ¢ = foo( 2 );

1. XAac dinh tat ca tra cdu LHS (c6 3!).
2. Xac dinh cac tra cdu RHS ( ¢6 4!).

Ghi chti: Xem 101 giai & On tap!

Scope l6ng nhau



Ching ta da ndi Scope 1a mot tap hop cac quy tic dé tim kiém
bién duoc nhan dién theo tén. Tuy nhién thi thuong c6 nhiéu

hon mot Scope.

Cing nhu mot cum ham duoc 1ong vao cum ham khéc, scope
nay ciing long trong scope kia. Nén néu mot bién khong tim
thiy trong scope ngay lién, Engine sé tham khao scope bén
ngoai, tiép tuc ki€m cho téi khi nao ra téi ngoai cting nhat

(cling la toan cuc).

Vi du:

function foo(a) {
console.log( a + b );

}
var b = 2;
foo( 2 ); // 4

Tham chiéu RHS cho » khong thé tim thiy trong ham roo,
nhung n6 c6 thé duge thay trong Scope bao ngoai (trong
truong hop nay 1a toan cuc).



Vi vay, quay lai doan hoi thoai gitta Engine va Scope, chung ta

sé nghe:

Engine: “Uay, Scope cua foo, ¢b b khong? C6 tham chiéu cho n6
ne"

Scope: “Khong thiy, chua nghe bao gio, thoi luon di”

Engine: “Nay, Scope bén ngoairoo, a 0 may la Scope toan cuc a,
cting duoc . Nghe thay b bao gio chua? ¢6 tham chiéu RHS cho n6

ne.

Scope: “C0, chic ci. Day ne.”

Nguyén tic don gidn dé di qua Scope Iong nhau la: Engine bit
dau t xr Iy Scope gan nhit, tim bién trong d6, néu khong co,
lén tAng trén, va ct ti€p tuc nhu vay. Téi khi ra tan pham vi
toan cuc, tim thiy bién hay khong thi viéc tim ki€ém cling diung

lai.

Xay dwng trén phép an du.
D¢ hinh dung chi tiét Scope 1ong nhau, ban hay nghi n6 nhu

mot toa nha cao ting.



Current Scope

Global Scope

decccccncccccccccccccccccece=




Toa nha dai dién cho mot tap hop Scope 1ong nhau cia chuong
trinh. Tang trét cia toa nha dai dién cho Scope thuc thi gan

nhit. Tang cao nhit 1a Scope toan cuc.

Chung ta giai quyét tham chiéu LHS va RHS bing viéc nhin
vao tang hién tai cia ban, va néu ban khong tim thiy no, leo
1én tang ti€p theo roi tim, roi ti€p tuc nhu vay. Cho dén khi ban
dén ting thuong (Scope toan cuc), ban ¢6 thé tim thay cai

minh can ho#c khong. Bat ké sao thi ban van dung lai.

O

L

Tai sao lai quan trong khi chang ta goi n6 1a LHS hay RHS?

Bai vi ¢6 hai kiéu tra ciu hanh x¢ khic nhau trong truong hop
bién chua duge khai bao (khong tim thay trong bat Scope nao).

Vi du:

function foo(a) {

console.log( a + b );



}
foo( 2 );

Khi tra ctu RHS tim » Ian dau x4y ra, n6 sé khong duoc tim
thiy. Day duoc goi 1a "chua khai bao bién" bai vi n6 khong tim

thiy trong pham vi.

Néu mot tra céu RHS thit bai khi tim bién, két qua
ReferenceError & duge dua ra bdi Engine. Viéc béo 16i

ReferenceError quUan trong.

Nguoc lai, néu Engine thuc hién tra cttu LHS va dén ting trén
cung roi ma van khong thay no, va néu chuvong trinh khéng
dang chay & “strict mode”, Scope toan cuc sé tao ra mot bién

mdi theo tén d6 & pham vi toan cuc va chuyén dén Engine

“Khoéng, chua bao giocé bién dé cd, nhung tao sé hé tro'tao

mot cai cho may.”

“Strict Mode” duoc thém vao tv ES5, c6 mot s6 hanh vi khac
nhau tir ch€ @ binh thuong/thoai mai/luoi, mot trong nhiing
hanh vi nhu vay s& khong cho phép tu dong tao bién toan cau
hay ngam dinh. Trong trudong hop d6, sé khong c6 bién nao



cua Scope toan cyc dé tra cho tra citu LHS, va Enginesé dua ra

161 ReferenceError tuong tu truong h(Yp RHS.

Gio day, néu mot bién duoc tim thiy cho mot tra cdu RHS,
nhung néu c¢6 lam gi d6 vdi gia tri cta no6 1a khong thé, ching
han nhu ¢6 thuc thi ham cho mot gia tri phi ham hoic tham
chiéu mot thuoc tinh cta gia tri nu11 hay undefineq, Engine sé

dva ra mot loai 16i khéac, goi 1a Typerrror.

ReferenceError 14 161 lién quan cia chi tiét Scope trong khi
TypeError lal ngu ¥ rang chi tiét Scope ding, nhung lai ¢6 mot

hanh dong khong hop 1é/bat kha thi ¢6 ging di nguoce két qua.

On tap (TL;DR)

Pham vi 1a mot tap hop cac nguyén tic xac dinh bién duoc tim
& dau va nhu thé& nao. Viéc tra ctu c6 thé nhim muc dich gan
bién, 1a tham chiéu tit LHS, hay nham muc dich truy xuat dit

liéu cta n6 dua trén tham chiéu RHS.

JavaScript Engine bién dich code trude khi thuc thi, va khi lam
nhu vy, no chia cac Iénh, vi dy var a = 2;, thanh hai budc

riéng biét:



1. Diu tién, var 2 d€ khai b4o no6 trong Scope d6. Viéc nay
duogce thue hién tor dau, truge khi code duge thue thi.
2. Sau d6, a = 2 d€ tim bién (LHS) va gan cho n6 néu n6

duge tim thay.

Ca tra cttu LHS va RHS déu duogc bit dau & Scope thuc thi gan
nhat, va néu can thiét (tdc 1a n6 khong tim thiy cai n6 dang
tim trong do6), no s& hoat dong bing cach di 1én trén Scope long
nhau, trong mot thoi diém viée tim kiém thuc hién cho dén khi
no6 di 1én ting cudi cung toan cuc roi dung lai, ké ca c¢6 tim thiy

hay khong.

Két qua tham chiéu RHS khong hoan thanh s& 1a 16i
ReferenceError. Két qué tham Chié(ll LHS sé tl.l’ d@ng tao ra mot
bién toan cuc theo té€n @6 néu khong & "Strict Mode" hoic 161

ReferenceError 1’1611 dang 8] "StI'iCt mode".

Tra I&i cau do
function foo(a) {

var b = a;



return a + b;

}

var ¢ = foo( 2 );

1. Nhan dién tat ca cac tra ctu LHS.
2.c=..,a-2(ngaimgan)vao - ..
3. Nhan dién tat ca cac tra cdu RHS.

4. foo(2..,= a;,a + ..va.. + b

*MDN: Strict Mode

You Don’t Know JS (tieng
Viét)—Pham vi & Dong
kin—Chwong 2: Pham vi tw
vwng ( Lexical Scope)

Trong Chuong 1, chiing ta da tim hiéu “pham vi” nhv
mot tip hop quy tic cach vin hanh Engine, tra ctu bién
v6i tén nhan dién c6 thé la trong Scope gin nhit hoic

bat ky Scope long nhau.


https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Functions_and_function_scope/Strict_mode

C6 hai mo6 hinh néi bat vé cach hoat dong ctia pham vi. Cai dau
tién goi la Lexical Scope, la cai thong thudng nhat, duoc sir
dung phan 16n béi cac ngdn ngir 1ap trinh, ching ta sé tim hiéu
sdu hon. M6 hinh khéc goi la Dynamic Scope van duoc thuong
sta dung ¢ vai ngon ngit (vi du nhu Bash, vai mé hinh trong

Pearl).

Dynamic Scope dugc dé cap ¢ Phu luc A. T6i goi ¥ n6 chi dé
cung cap mot su tuong phan véi Lexical scope, mot mo6 hinh

ma JavaScript st dung.

Lex-time

Theo thao luan & Chuong 1—phin 1, giai doan truyén thong
dau tién caa trinh dich ngtt duoc goi 1a lexing (hay
tonkenizing). Néu ban nhé lai, qué trinh lexing kiém tra mot
chudi cac ky tuv ma ngudn va gan ngit nghia cho cic token nhu

la két qua cia mot s6 trang thai phan tich ci phéap.

Chinh khéi niém nay cung cip nén tang @ hiéu dugc pham vi

t vung la gi va cai tén dén tu dau.



Lexical scope 1a mot pham vi duge dinh nghia trong thoi diém
lexing (lexing time). N6i cach khac, lexical scope dva trén cac
bién va khoi pham vi do ban tao tai thoi diém viét, do d6 hau
hét vién gach dugc xay ra tir ngay thoi diém lexer xir Iy code

cua ban.

Ghi chi: Ching ta sé thiy c6 vai cach d€ danh lira lexical
scope bing cach stra d6i n6 sau khi lexer da truyén qua, nhung
viéc nay khong hay. Phuong thic tot nhat van 1a hanh xir

lexical scope véi vai tro lexical thoi, moi thd déu theo tu nhién.

Xem doan code dudi day:

function foo(a) {
var b = a * 2;
function bar(c) {
console.log( a, b, c );
}
bar(b * 3);
}
foo( 2 ); // 2 4 12

C6 ba pham vi long nhau & doan code & trén. D€ dé hinh dung

thi c@ nghi cac pham vi d6 nhu bong bong bén trong titng cum.



function foo(a) { o
var b = a * 2; "a'
(3

function bar(c) {
console.log( a, b, c );

}

bar(b * 3);
}

foo( 2 ); // 2, 4, 12

Bong bong 1 bao gom pham vi toan cuc, va chi ¢6 mot doi

tuong trong no: foo.

Bong bong 2 bao gom pham vi ciia o0, bao gom ba déi tuong;:

a, parand b.

Bong bong 3 bao gom pham vi ciia bar, va chi c6 mot doi

tuong: c.

Pham vi cia cac bong bong dugce xac dinh & tai cdc cum scope

duoc viét, cai nay chong céi kia,... Trong chuong tiép theo,



ching ta s& thao luan cac don vi khac cia scope nhung gio chi

can gia dinh mdi ham tao mot scope bong bong méi.

Bong bong var dugc chita hoan toan trong bong bong oo, bdi vi

(va chi vi) d6 1a noi chang ta chon @€ xac dinh ham var.

Luu ¥ ring nhitng bong bong Iong nhau nay duoc 1ong mot
cach chit ché. Chung ta khong néi vé biéu d6 Venn, noi cac
bong bong cb thé vuot qua ranh gisi. N6i khac di, khong c6
bong bong cho mot s ham dong thoi ton tai bén trong hai
bong béng bén ngoai khac, ciing nhu khong ¢6 ham nao ¢6 thé

mot phan bén trong hai ham cha.

Tra ctru
Cau trac va vi tri tuong quan cia cac bong béng pham vi nay
giai thich day @ cho cho Engine tit ca cac noi n6 can dén dé

tim nhan dién.

O doan code & trén, Engine thuc thi biéu thic console.1og(. .)
va tim ba bién tham chiéu s, v, va c. Dau tién n6 sé tim & pham
vi bong béng bén trong nhat la ham var (. ..). Néu n6 khong tim

thiy a & d0, no6 sé di 1én trén mot bac 1a pham vi foo (.. .). Néu



no6 tim thay a ¢ d6, thi n6 sé dung a. Tuong tu véi b. Nhung ¢
duoc thiy bén trong var (.. .)

Néu da c6 c bén trong var (..) vabén trong oo (.. ),lénh
console.log (..) da tim va su dung trong var ¢ ..) I'6i, nén

khong bao gio 1a cai trong oo (..).

Tra céu pham vi di‘ng lai mét khi né “khép 1énh”. Tén
dinh danh giong nhau c6 thé dugce dit & nhiéu 16p khac nhau
trong pham vi Iong nhau, dugc goi la “d6 béng” (nhan dang

bén trong “che bong” nhan dang bén ngoai). Bt ké 1a che bong,
pham vi lu6én bit dau tra ciu ti* pham vi trong nhat, va lam

viéc tir trong ra ngoai, tir dudi 1én trén cho dén khi n6 khép

lénh va diong lai.

Ghi chii: Cac bién toan cuc ciing tu dong la thuoc tinh cta doi
tuong toan cuc (window cia cc trinh duyét...) vi thé ¢6 thé tham
chiéu d&én mot bién toan cyc khong truc ti€p bing tén t viung
ctia no, thay vao do 1a gian tiép bing mot dai dién thudc tinh

toan cuc.

window.a



Ky thuat nay cho phép truy cap vao mot bién toan cuc, néu
khong thi sé bi che bong. Tuy nhién, khong phai bién toan cuc
ma khong bi che bong thi cling khong truy cap duoc.

Cho du mot ham duoc goi ra ti dau, hay ké ca duoc goi nhu
thé€ nao, pham vi t vung ctia n6 chi xac dinh tai noi ham duoc

khai bao.

Quy trinh tra cdu pham vi ti vung chi &p dung cho 16p nhan
dang dau tién, vi du nhu &, b, va c. Néu ban ¢6 mot tham chiéu
dén foo.bar.baz trong mot mau code, pham vi tir vung sé tra
ciu dén nhan dién foo, mot khi d@a dinh vi bién d6 roi, cac quy
tic truy cap thuoc tinh ddi tugng sé tiép tuc gidi quyét thudce

tinh bar va baz tuong ing.

An gian ttr veng

Néu pham vi ti vung chi duoc xac dinh tai noi ham duoc khai
béo, hoan toan 1a mot quyét dinh cta author-time (tam khong
dich—phan biét author-time & run-time), lam cach nao cé
thé c6 cach dé “chinh sira” (4n gian) pham vi ti vung tai

run-time?



JavaScript ¢6 hai co ché€ nhu vay. Ca hai déu kho chiu nhu
nhau nhu 1a mot trai nghiém x4u trong code ctia ban. Nhung
nhirng 1ap luan phan dsi déu thuong thiéu diém quan trong

nhét: dn gian pham vi tr vung dan dén hiéu suat nghéo nan.

Trude khi t6i giai thich vé van dé hiéu suit, hay xem hai co ché

d6 nhu thé nao.
eval
Ham evai (..) trong JS 14y mot chudi nhu 1a mot d6i s6 va xir 1y

cic nodi dung ciia chudi nhu thé né thue sv la tac gid code
(authored) tai thoi diém d6. No6i cach khéc, ban ¢6 thé 1ap trinh
tao code bén trong authored code, va chay code mdi tao d6 nhu

thé 1a n6 da & do tai thoi diém author time.

banh gia (choi chi¥) evai(..) ¢ day, cin lam 10 evai(..) cho
phép ban stra d6i moi truong pham vi tir vung bang cach danh

liva va gia vo ring author-time code d6 da ton tai nhu thé nao.

Trén cic dong ma tié€p theo sau khi eva1 (. .) duoc thuc thi,
Engine sé khong biét hoic quan tAm ring code trude d6 dang

duoc dién dich dong va do d6 da thay d6i moi truong pham vi



tir ving. Engine chi don gian thue hién tra céu pham vi t

vung theo cach no6 luén hoat dong.

Xem vi du sau:

function foo(str, a) {
eval( str ); // &n gian!
console.log( a, b );

}

var b = 2;
foo( "var b = 3;", 1); // 1, 3

Chudi "var b = 3;" duoc xt Iy nhu 1a n6 da ton tai tai ham
eval(..). B&ivi code d6 xay ra d€ khai bao bién » méi, n6 stra
doi pham vi to vung hién tai cta oo (. .). Thuc t€ nhu da de
cap & trén thi code da tao bién v trong oo (..) da che bong b

khai bao & pham vi bén ngoai (toan cuc).

Khi thue thi console.log(..), N6 tim ca a va b trong pham vi cia
foo(..), va Khong bao gio tim » bén ngoai. Vi viy, ching ta in ra

"1, 3" thay vi "1, 2" nhu truong hop théng thuong.



Ghi chii: Trong vi du nay, cho don gian, chudi cia “code” chiing
ta truyén vao 1a mot chudi truc kién ¢6 dinh. Nhung né c6 thé
dZ dang tao ra bing cach thém céc ky tv dva trén logic chuong
trinh. evai (. .) thuong duoc st dung dé thuc thi tao code dong,
nhung viéc dinh luong dong code tinh tir mot chudi true kién
thuong khong mang mot loi ich thuc t&€ nao thay cho chi can

tao code truc tiép.

Mic dinh mot chudi code ma evai (. .) thue thi chta mot hay
nhiéu khai bao (bao gom bién va ham), hoat dong nay stra doi
pham vi tir vung hién hitu tai noi evai(..) ton tai. V& mit ky
thuat, evai (. .) ¢ thé duge goi "gian tiép" bing mot vai tha
thuat (ngoai pham tru théo luan) lam cho n6 thay vi thue thi &
bdi canh toan cuc, thi lai stra d6i nd. Nhung trong ca hai
truomg hop, eval(..) ¢6 thé stta @i theo runtime mot pham vi

tUr vung author-time.

Ghi chi: evai (. .) khi duoc st dung & strict-mode n6 hoat dong
trong pham vi tt vung cta chinh no, nghia la cac khai bao duoc

tao bén trong evai () khong thuc su stra d6i pham vi.

function foo (str) {



"use strict";
eval ( str );

console.log( a ); // ReferenceError: a khéng xac dinh

}

foo( "var a = 2" );

C6 mot dieu kién dé dang khac trong JavaScript mang lai hiéu
ing tuong tu nhu eval(..). setTimeout (..) Va setInterval (..)
c6 thélay mot chudi cho d6i s6 dau tién cta nd, noi dung duoc
dinh luvong giong nhu code cia ham tu tao ra. Pung sit dung
cach nay, tir lau nguoi ta da khong tan thanh.

Phuong thic khéi tao new Function(..) cling ldy mot chudi ctia
code trong doi sd cudi trong nd d€ bién thanh mot ham tu tu
dong (cac doi sd dau tién), néu co,la cac tham sd cho ham méi).
Ca phap ham khai tao nay an toan hon evai (. .), nhung cling

nén tranh s dung.

Viéc st dung tu tao code dong trong chuong trinh thuc sv rat
hiém, vi n6 lam xu6ng cap hiéu suit va hau nhu khong bao gio

dang.



with

Tinh ning khac ntra (da hét st dung) trong JS dé lra pham vi
td vung 1a with. Co vai cach hop 1& d€ giai thich cho witn,
nhung toi chon hudng giai thich theo gbc do cach né tuong tac
va anh huong dén pham vi ti vung.

with duoe giai thich nhu 1a mot cdch ngin gon dé tao nhigu
tham chiéu d6i véi mot object ma ban than né khong phai lip

lai tham chiéu object nhiéu lan.

Vi du:

var obj = {
a: 1,
b: 2,
c: 3

} .

// su 1ldp lai "obj" mdét cach "té nhat"

obj.a = 2;
obj.b = 3;
obj.c = 4;

// c&ch gian tién hon



Tuy nhién, c6 nhiéu thi x4y ra hon don gian chi la cach gian

tién cho cach try cip object:

function foo(obj) {

with (obj) {

var ol = {
a: 3

i

var o2 = {
b: 3

i

foo( ol );

console.log( ol.a ); // 2

foo( 02 );

console.log( o2.a ); // khéng xac dinh

console.log( a ); // 2 —-- Oops, bi rd ra ngoai toan cuc!

Trong vi dy, hai object o1 va o2 duoc tao ra. Mot ¢6 thuoc tinh a,

con cai khéc thi khéng c¢6. Ham foo (. . .) 1dy tham chiéu obj nhu



la mot tham s6, va goi with (obj) { .. } vé tham chiéu d6. Bén
trong khoi with, talam cho nhitng gi hién hitu tré thanh tham
chiéu t vung thong thuong cho bién 2, tham chiéu LHS (xem

Chuong 1) xay ra, gan gia tri 2 cho no.

Khi chdng ta truyén vao o1, phép gan 2 - 2 tim thuoc tinh o1.2
va gan gia tri 2 nhu phan hoi ctia console.log(o1.2). Tuy nhién,
khi ching ta truyén vao o2, n6 khéng c6 thudc tinh 2, chang c¢6

gl dugce tao ra nén o2.a git nguyén undefined.

Nhung chtng cin luu ¥ mot hiéu tng phu dic biét, d6 1a bién

toan cuc adugce tao boi phép gan 2 = 2. Sao lai nhu vay?

Lénh witn 1dy mot object khong hodc ¢6 cac thudc tinh, va xi 1y
object nhu thé né 1a mo6t pham vi t¥ vung riéng biét
hoan toan, va do d6 cac thudc tinh cta object duoc coi nhu la

cac dinh danh t vung trong "pham vi".

Ghi chi: Mic du mot khoi with xt 1y doi tuong nhu mot pham
vi ti ving, khai bdo var thong thuong bén trong with sé€ khong

dvoc mo rong dén khoi with, thay vao dé la chia pham vi ham.

Trong khi ham evai(..) ¢6 thé thay d6i pham vi ti vung hién

tai néu n6 ¢6 mot chudi cia code véi mot hay nhieu khai bao



bén trong, 1énh with lai thuc su tao ra mét pham vi hoan

toan mdi t object ma ban dua vao no.

Hiéu theo cach nay, “pham vi” duoc khia b4o baéi 1énh with khi
ta dua vao o1 1a o1, va "pham vi" nay c6 "nhéan dién" trong do
tuong tng thudc tinh o1.a. Nhung khi ching ta dung -2 nhu la
"pham vi", n6 khong c6 nhan dién abén trong, va nguyén tic

cua tra cdu nhan dién LHS dugce thuc hién.

Khong phai “pham vi” cha o2, hay pham vi cta foo (. .), hay ké
ca pham vi toan cuc, c6 nhan dién a dugc tim thiy, vi vay khi a
- 2 duoc thuc thi, két qua cta né la su tu tao caa toan cuc

(dung & non-strict mode).

Muoén thiy with chuyén huéng mot object va thuoc tinh cta n6
thanh mot pham vi véi cac nhan dién tai runtime 1a kiéu suy
nghi léch lac la lung. Nhung no6 1a céi giai thich ro rang nhat ma

toi c6 thé trinh bay két qua.

Ghi cha: Cong thém day la y tuéng toi d€ st dung, ca evaiy. .)
va witndéu bi anh huéng (can trd) bai Strict Mode. with thi
hoan toan khong duoc phép, trong khi mot vai dang gian tiép
hay khéng an toan nhu evai (. .) khong duge phép khi giit chic

nang cot 10i.



Hiéu suat
Cé eval(..) va with gian lan d¢€ author-time lam trai viéc xac
dinh pham vi tir ving bing cach sita d6i hay tao pham vi tir

vung mdi tai runtime.

Néu ban hoi, c6 1oi hai gi? néu ngudi cho thém nhiéu tinh

niang phic tap va linh hoat, chang phai la t6t hay sao? Khong

JavaScript Engine c6 mot lugng toi vu hiéu suit duoc thuc
hién trong sudt qua trinh bién dich. Mot s6 da gian gon @€ c6
thé phan tich tinh can thiét va xac dinh truée chd tat ca céac
bién va ham khai b4o, d€ n6 c6 thé giam tai viéc giai quyét cac

dinh danh trong qua trinh thue thi.

Nhung néu Engine tim thidy mot eva1 (. .) hodc witnh trong code,
vé co ban n6 phai thira nhan tit ca nhan thic veé vi tri dinh
danh khong hop 1¢, bai vi n6 khong thé biét tai lexing time (tao
to vung) ¢6 chinh x4c bao nhiéu code duge dua vao evai(..) dé
stta doi pham vi t vung, hodc nodi dung ciaa object ban c6 thé

chuyén vao with d€ tao ra pham vi t vung mdi.



N6i theo nghia bi quan, hau hét nhitng t6i vu hoéa ma n6 tao ra
déu vo nghia néu evai (..) hay witn ton tai, vi n6 don gian

khong thuc hién t6i vu héa nao ca.

Code ctia ban s& hau nhu chic chin chay cham hon béi viéc
ban thém evai (..) hay witn bat ky dau trong code. Du cho
Engine c6 thong minh ¢& nao khong thé giéi han nhitng hiéu

t'ng phu ciia nhitng gia dinh bi quan do6.

On tap (TL;DR)

Pham vi tif ving nghia la pham vi dugc xac dinh bai
author-time tai noi ham dugc khai bao. Giai doan lexing cua
bién dich can xay ra dé biét tat ca cac dinh danh duoc khai bao
& dau va ra sao, va ca du doan viéc chtiing sé duge tim nhu thé

nao trong qua trinh thue thi.

Hai co ché trong JavaScript c6 thé “danh lira” pham vi tir
VUng: eval (..)va with. Dang nay c6 thé stra d6i pham vi to
vung (tai runtime) bing cach danh gid mot chudi cdc ma duoc
khai trong do, hay la tao ra toan b6 pham vi tif ving mdi tai

(runtime) bing cach hanh x& tham chiéu object nhu 14 "pham



vi" va cac thuoc tinh cta object d6 nhu la dinh danh ctia pham

V1.

Nhugc diém cta co ché nay la danh banh kha nang thuc hién
tol vu trong qué trinh bién dich cta Engine lién quan dén
pham vi tra ctu, bdi Enginephai gia dinh ring t6i wvu héa nhu
vay sé khong hop 1é. Code sé chay chim hon khi st dung
nhitng tinh ndng nay. Ping dung chang.

y

You Don’t Know JS (tiéng
Viét)—Pham vi & Doéng
kin—Chwong 3: Ham vs.
Block scope

Nhv ching ta da kham pha trong chuong 2, scope bao
gom mat tap hop cac “bong bong”, mdi scope hoat dong
nhv vit chta trong d6 xac dinh cac dinh danh (bién,
function). Cac bong béng t6 hop (nesting) gon gang bén
trong bong bong khac, va t6 hgp nay duge xac dinh tai

author-time.



Nhung chinh xac la cai gi tao ra bong béong méi? Co6
phai chi ¢6 ham? Cé ciu trac nao khac tao ra cac bong

boéng trong pham vi?

Pham vi tlr cac Ham

Cau tra 101 pho bién nhit cho cac cau hoi trén 1a JavaScript co
scope nén function (function-based scope). Nghia 14, moi
function ban khai b4o s& tu tao bong bong, va khong c6 bat ky
cau tric nao khac tu tao bong béng. Néu chiing ta dé y thi diéu

nay khong hoan toan dang.

Trude hét, ta hay kham pha function scope & cac ham y cua no:

function foo(a) {

var b = 2;

// some code
function bar () {
/..

}
// more code
var ¢ = 3;



Trong doan trich nay, bong béng pham vi ciia foo (. .) bao gom
nhan dang s, b, c va bar. Mot khai bao xuét hién & ddau trong
pham vi khong quan trong, bt ké bién hoic bong bong

pham vi ham chda né.

bar (..) ¢0 bong bong cia riéng n6. Pham vi toan cling chi c6

mdt dinh danh gin lién: foo

BGi Vi a, b, ¢, va bar déu thudc vé bong bong pham vi cua
foo (. .), N0 s& khong thé ti€p can bén ngoai oo (. .). DONg code
dusi day déu c6 két qua 101 referenceError, khi cic dinh danh

déu khong c6 sin tai pham vi toan cuc:

bar(); // thit bai
console.log( a, b, ¢ ); // ca 3 déu thit bai

Tuy vay, cac dinh danh (s, o, ¢, foo, va bar) déu c6 thé tié€p can
dugc bén trong roo (. .), va cing hop 1€ bén trong var(..) (gia

dinh khong c6 khai bao che bong nao bén trong var (. .)).

Pham vi ham khuyén khich y tuéng tat ca cac bién thudc vé
ham, va c6 thé st dung/tai st dung xuyén suét trong ham do6

(tiép can duoc trong pham vi long nhau). Cac thiét ké nay kha



la htu dung, va mang lai cac bién JS su “linh hoat” khi 1dy gia

tri vdi cac kiéu khac nhau khi can.

Mit khac néu ban khong cian than, bién da ton tai bén trong

pham vi ¢6 thé s& dan dén két qua khéng mong mudn.

An bén trong pham vi

Theo cach nghi thong thuong thi ban khai bao ham, viét code
bén trong. Néu nghi nguoc lai thi sé thay loi thé: 14y mot doan
code da viét bat ky, bao n6 biang mot ham khai bdo méi, no sé

tao hiéu tng 4n code.

Két qua thuc t€1a tao mot pham vi bong bong quanh doan
code, bat ky khai b4do nao bén trong duoc gin véi pham vi caa
ham mdi, tic 1a ban ¢6 thé dau code bén trong pham vi cia

mot ham.
Ly do hitu ich cua viéc gidu code?
Xuat phat tr nguyén 1y thiét k€ phan mém “Nguyén tic vu tién

thap nhat”, c6 khi goi 1a “Quyén t6i thi€u”, hay “Phoi bay thap
nhat”, thuong dung trong thiét k& API cho mot module/object,



chang ta chi 16 nhitng phan t6i thiéu can thiét va gidu nhiing

phan con lai.

Nguyén tic nay dan dén viéc lua chon pham vi nao sé chita
bién va ham. Néu tat ca cic bién va ham déu & toan cuc, nd sé
truy cap duoc ¢ bat ky pham vi [6ng nhau. Tic 1a vi pham

nguyén tic “toi thiu ...”

Vi du:

function doSomething(a) {

b = a + doSomethingElse( a * 2 );
console.log( b * 3 );
}

function doSomethingElse (a) {

return a - 1;
}
var b;
doSomething( 2 ); // 15
Trong doan code trén, bién » va ham dosomethingElse(..) an di

chi ti€t cach dosomething (. .) hoat dong ra sao. Tao pham vi bao
vay viéc truy cip vao b va dosomethingElse (..) Khong chi khong
can thiét ma con c6 thé "nguy hiém", n6 c6 thé c¢6 két qua
khong mong mudn, du vo tinh hay ¢6 y thi diéu nay cting vi

pham nguyén tic tién gid dinh cta dosomething (. .).



Thiét ké hop 1y hon s& 4n chi tiét bén trong pham vi caa

doSomething(..).

function doSomething(a) {
function doSomethingElse (a) {

return a - 1;

}

var b;
b = a + doSomethingElse( a * 2 );

console.log( (b * 3) );
}

doSomething( 2 ); // 15

Gio déy, b va doSomethingElse (..) khéng thé tlé(p can tu bén
ngoéi ma chi du’(_fc diéu khién boi doSomething(..). Chi tiét
duoc thiét ké biét 1ap, hoat dong cia ham va két qua khong bi
anh huong, nhung thiét ké giit cho chi tiét duoc 4n di, diéu

nay sé lam cho tng dung tot hon.

Tranh trung lap
Loi ich khac cta viéc 4n bién va ham trong pham vi 1a tranh

duoc su trung lip khong chu dinh giita hai dinh danh cting tén



nhung khac phuong thite sit dung. Viéc trung lip sé ghi de gia

tri kh6ng mong muon.

Vi du:

function foo () {

function bar (a) {

i = 3; // thay dbi i bén trong pham vi vong l&p

for
console.log( a + 1 );
}
for (var i=0; i<10; i++) {
bar( i * 2 ); // oops, ldp vd dinh!
}
}
foo();

Phép gan i = 3 bén trong var(..) ghi de, nhung : lai dugc khai
béo trong foo (. .) trong vong lip for. Truong hop nay két qua
la vong lap vo tan, vi i dugce dat gia tri "cing” 3 va luon ludén cod

gia tri < 10.

Phép gan bén trong var (. .) can duoc khai bai mot bién noi bo

dé st dung, bat ké thén nao duge chon. var i = 3;s8 sita 161 (



"bién d6 bong" i). Phuong an (khong thay thé) khac la chon
dinh danh khéc, ching han nhu var 5 = 3;. Nhung viéc thiét k&
phin mém tu nhién sé c6 tén dinh danh giong nhau, cho nén
viéc an khai bao bén trong la cach t6t nhat trong truong hop

\

nay.

“Namespaces” toan cuc
Mot vi du r6 rang vé viéc va cham bién x4y ra trong pham vi
toan cyc la khi nhiéu thu vién nap vao chuong trinh c6 thé dé

dang va cham nhau néu ban khong an bién va ham.

CAc thu vién nhu vay thudong tao ra mot bién duy nhat,
thuong 1a object, véi mot tén duy nhit trong toan cuc. Object
nay st dung nhu la mot “khéng gian tén” cho thu vién do, cac

chic ndng phoi bay nhu cac thudc tinh caa object.

Vidu:

var MyReallyCoolLibrary = {
awesome: "stuff",
doSomething: function() {

/] ...



by

doAnotherThing: function() {

/]

Quan ly module

Phuong 4n khac hién dai hon @€ tranh va cham la “module”,
st dung bat ky quan 1y phu thudc. Theo cach nay thi khong co
thu vién nao thém vao dinh danh toan cuc, thay vao d6 la phai
nhap ciac nhan dang vao mot pham vi cu thé thong qua co ché
khac nhau cta bd phin qua Iy module phu thuoc (dependecy

manager).

Can luu v 1a cac cong cu nay khong c6 phuong thic “than
thanh” nao dé€ mién quy tic pham vi tir vung. N6 chi don gian
stt dung quy tic da giai thich 1a khéng c6 bat ky dinh danh
chung nao trong pham vi, thay vao @6 la giit ca thé, khong va

cham, ngan ngira bat ky su va cham vo6 tinh nao.



Xem Chuong 5 dé biét thém vé module pattern.

Ham dong vai tro pham vi

Chung ta da thay ring c6 thé 1dy bat ky doan code va bao nd
biang mot ham, diéu nay tao ra hiéu qua “gidu” bat ky bién
hodc ham da khai bao véi phia bén ngoai pham vi hodc ham

khéc nim bén trong pham vi.

var a = 2;
function foo() { // <-- chén
var a = 3;
console.log( a ); // 3
Y /) <—-
foo(); // <-- va
console.log( a ); // 2

Pau tién la ching ta phai khai bAo mot tén ham foo (), nghia la
ban than dinh danh foo "lam ban" pham vi bén trong, chang ta

dong thoi goi tén ham dé noé thuc thi.

Ly tuéng hon néu ham khéng cin tén (hoic tén khong lam do

pham vi bén trong), va néu ham tu dong thuc thi.

May min la JavaScript c6 ca giai phap cho hai van de.



var a = 2;

(function foo(){ // <-- thém cai nay
var a = 3;
console.log( a ); // 3

1) (); // <-- va nay

console.log( a ); // 2

Phan tich.

Dau tién, dé y ring bao lénh ham duge bit dau bing
(function... d6il4ap VGi function. ... Trong khi nhin né la chi
tiét phu nhung no lai 1a thay doi chinh. Thay vi ting xit ham
nhuv mot khai bdo chuan, thi ham lai coi nhu 1a mot biéu thie

cua ham.

Ghi cht: Cach don gian dé phan biét khai bao hay biéu thic la
vi tri cua tur “function” trong cau lénh (khong chi khac mot
dong, ma la ca cau lénh). Néu “function” 1a cai trude nhat caa
biéu thic, thi né 1a khai bdo. Nguge lai, n6 1a mot biéu thiic

ham.

M4u chét khac biét ma ta thiy & day 1a mot khai bao ham va
biéu thiic ham lién quan d&n noi tén cta né duge rang budce

nhu moét dinh danh.



So sanh hai doan code trén. Néu doan code dau, cai tén foo
duoc rang budc véi pham vi ciia nd, va ta goi truc tiép foo ().
Trong doan thi hai, cai tén roo khéng rang buoc vdi pham vi

cta no, ma chi rang buoc vdi bén trong chinh ham cta no.

No6i khéc di, (function foo(){ .. }) la mot biéu thdc nghia la
dinh danh foc chi dugce tim thiy trong pham vi . .chi ra, khong
phai pham vi bén ngoai. An oo bén trong chinh n6 nghia la

khéng lam anh huéng pham vi cta no.

VO danh vs. Co tén

Ban da quen thuoc véi biéu thitc ham la tham chiéu callback,

nhu la:

setTimeout ( function () {
console.log ("I waited 1 second!");
}, 1000 );

Cai nay dugc goi la “biéu thic ham v6 danh”, bai vi
function () ... Khong c6 tén dinh danh. Bi€u thdc ham c¢6 thé vo

danh, nhung khai bao ham phai c6 tén.



Ham v6 danh nhanh va tién g6, va nhiéu thu vién va cong cu co
xu huéng khuyén khich diéu nay, nhung c6 vai van dé cin phai

nim ro:

1. Ham v6 danh sé& khong c6 tén trong truy diu, kho
debug.

2. Khong c6 tén, néu ham mudn tham chiéu dén no, hoic
de quy, ..., tham chiéu da bj bd arguments.callee lai
can thiét. Vi du khéc nitra 1a khi mot ham diéu khién su
kién can unbind chinh né sau khi chay.

3. Ham v6 danh lam code kho doc hon. Mot cai tén con

chinh la document caa code.

Biéu thdc ham tryc tiép rit manh va hitu dung— cau hoi
gitta ham an danh vs. ham c¢6 tén ciing khong 4nh huong. Dit
tén tit nhién la tot hon, nhung khong c6 nhuoc diém. Du gi tot

nhét van phai lu6én dit tén ham:

setTimeout ( function timeoutHandler(){ // <-- col né, tui cb
tén do!
console.log( "I waited 1 second!" );

b, 1000 )7



Invoking Function Expressions
Immediately (IFE—Goi biéu thirc
ham tdre thi)

var a = 2;
(function foo () {

var a = 3;
console.log( a ); // 3
) ()
console.log( a ); // 2

Ta ¢6 mot ham nhuv mot biéu thic duge dit trong ( ), chiang ta
c6 thé xtt Iy ham d6 bing thém () vao phia cudi (function
foo(){ .. 1) (. ( )ddng trude tao ra mot biéu thite cho ham, va

() thuc thi ham.

MAu nay rat théng thuong, mot vai ndm trude cong dong da
dong ¥ cho cum tu: ITFE, dai dién cho Immediately Invoked

Function Expression.

buong nhién, ITFE khong cin tén — dang thong thuong cua
ITFE dugc st dung theo cach v6 danh. Viéc dit tén IIFE khong
pho bién nhung lgi ich d6i véi ham an danh noi trén thi day

cling la viéc tot d€ thuc hanh.



var a = 2;

(function IIFE () {
var a = 3;
console.log( a ); // 3

) O
console.log( a ); // 2

C6 mot bién tau nho trong dang IIFE truyén thong, mot s6
ngudi thich: (function () .. } (). Nhin ky @€ thay swa khac
biét. Trong dang dau tién, biéu thitc ham duge bao trong ( ),
va sau d6 () goi ham nim ngay bén ngoai. Trong dang thi 2, ()

lai duge bo vao trong ( ).

Hai dang nay giong hét nhau. Ty theo phong cach ban
chon thoi.

Bién tau khéac cta IIFE cling hay thiy la st dung su kién trong

su kién, chi goi ham, va truyén vao tham sé.

Vi du:

var a = 2;
(function IIFE( global ) {
var a = 3;
console.log( a ); // 3
console.log( global.a ); // 2
}) ( window ) ;
console.log( a ); // 2



Ta goi tham chiéu window nhung @it tén tham s6 14 g10ba1, nén
ta cO mot cach mo ta ro rang gia dai dién toan cuc vs. khong
toan cuc. Duong nhién ban c6 thé truyén bat ¢t gi vao pham vi
bén trong ban cin, va ban c6 thé dit tén tham s6 bat ky. N6

hau nhu cling chi 1a phong cach.

Ung dung khéc ctia miu ndy ciing giai quyét mot hiéu Gng phu
la dinh danh undefinea mic dinh c6 thé c6 gia tri khong hop 1é
ghi dé dan dén két qua khéng mong mudn. Bing cach dit tén
tham S8 undefined, nhung khong truyén bat ky gia tri d6i s6

nao, ta c6 thé dam bao gia tri khong xac dinh & trong khoi code:

undefined = true; // day la d3t min ngdm cho code! cdn tranh!
(function IIFE( undefined ) {
var a;
if (a === undefined) {
console.log( "Undefined an toan & day!" );

I DNON

Va bién thé khéc cua IIFE la ddo ngugce thit tv cac tht, ham co
thé thuec thi sau khi vién dan tham s6 dé truyén vao n6. Mau
nay duoc st dung trong du &n UDM (Universal Module
Definition). Du n6 hoi dai dong, mot s6 nguoi lai thay vay lai

dé hiéu.



var a = 2;

(function IIFE( def ) {
def ( window );

}) (function def ( global ) {

var a = 3;
console.log( a ); // 3
console.log( global.a ); // 2

P

Ham qer duoc xac dinh trong phan thi hai cia doan code, va
sau @6 truyén nhu mot tham s6 (goi 1a ger) vao ham 11re &
phan dau caa doan code. Cudi cung, tham s6 der (ham) duoc

gol, truyén window vao v4i tham sd global.

Block scope

Trong khi ham la don vi thuong thiy cta pham vi, va quy mo6
ctia n6 trong thiét k& JS ciling lan rong khip chuong trinh, cac
don vi khéc thi lai c6 thé dan dén su r6 rang, sach sé dé bao tri

code.

Nhieu ngon ngit khac JavaScript ho trg Block Scope, va nguoi
lap trinh cac ngon ngit d6 thuong quen véi khai niém nay, con

dan chi choi JavaScript c6 thé thay khai niém nay hoi la 1am.



Nhung mic du ban chua bao gio viét bat ky dong code nao
theo 161 block-scoped, ban van quen véi kiéu nay nhu mot

thanh ngti trong JavaScript:

for (var 1i=0; i<10; i++) {

console.log( i );

Ta khai bao bién i truc tiép trong dau vong lip for, boi vi y
dinh cua chung ta la chi st dung i cho ngit canh cia vong lip
nay, va co ban bo qua anh huéng cia pham vi ngoai (ham hay

toan cuc).

D6 1a tat ca noi dung cta block scope: khai bao bién tai noi n6

duoc st dung cang cuc bo cang tot. Vi du khac:

var foo = true;
if (foo) {
var bar = foo * 2;
bar = something( bar );

console.log( bar );



Ta dung bién var chi trong ngit caAnh cta lénh if, nén n6 tao ra
cam giac ring ta c6 thé khai b4o n6 bén trong khéi if. Tuy
nhién, noi khai bao lai khéng lién quan khi st dung var, vi né
lu6n thuoc vé scope bén trong né. Poan code nay co ban la
"gia" block-scoping, va nén dua vao viéc tu thuc thi chi dung

vO tinh st dung var & chd khac trong pham vi.

Block scope la cong cu d€ maé rong “Principle of Least Privilege
Exposure” (Nguyén tic toi thi€u) d€ 4n théng tin trong ham

thanh 4n thong tin trong khoi cta code.

Xem lai doan code:

for (var i=0; i<10; 1i++) {

console.log( i );

Vi sao anh hudng toan bd pham vi ham véi bién i lai chi st

dung (va chi nén st dung) cho vong lip for?

biéu quan trong nhat la nha phat trién muoén né tu ki€m dé

tranh vo tinh st dung bién ngoai muc dich, ching han nhu béo



161 bién khéng x4c dinh néu ban st dung bién sai chd. Block
scope cho bién i lam cho i chi kha dung cho vong lip for, s& 161
néu i truy cap chd khéc trong ham. Viéc nay chic chin bién

khéng duoc ti sit dung nham 14n va kho bao tri.

Thuc t€ ddng buodn la xét ¢ bé mit thi JavaScript khong c6 co

s& cho block scope, ban khai thac thém méi c6.

with

Chuang ta da tim hiéu witnh & Chuong 2. Du n6 1la mot cau tric
ky quic nhung n6 chinh la vi du caa block scope, trong do,
pham vi dugc tao ti object chi ton tai trong vong doi cta with,

va khong ¢ trong toan bd pham vi.

try/catch
Mot chi tiét nhé ring tir JavaScript ES3 da chi dinh khai bao
bién trong ménh @é catcn cta try/catcn d€ block-scoped cho

kh61 catch.

Vi du:

try |



undefined(); // thuc thi bidt hop 1& nhdm dugc chip nhan!

catch (err) {
console.log( err ); // hoat ddng!

}

console.log( err ); // ReferenceError: ‘“err  khdédng tim thiy

Nhv ban thy, err chi ton tai trong ménh de catcn, va bao 16i

khi ban muén thao chiéu n6 dau do.

Ghi cha: Trong khi hanh vi nay dugc xac dinh va dang véi tat
ca moi truong JS tiéu chuan (c6 thé ngoai trit mot s6 trinh
duyét IE cii), nhiéu linter ¢6 vé van khoé chiu véi nhiéu hon hai
ménh dé catcn trong ciing mot pham vi ma mdi khai bao bién
161 cung véi tén dinh danh, mic du viée nay khong can dinh

nghia lai vi cac bién da block-scoped an toan.

Dé tranh nhitng canh bao khong cin thiét, mot s 1ap trinh
vién sé dét tén bién catcn V6l errl, err2... MOt s6 khac chi don

gian tit bao trung tén bién cia linter.



Ban chat cta catcn block-scoping trong c¢6 vé vo dung, nhung

trong Phu Luc B s& giii thich vi sao n6 hitu dung.

let

Chtng ta da thiy JavaScript ciing chi c6 vai hanh vi la phoi bay
chic nang block scope. Néu do6 1a nhitng gi ta c6 (diéu da xay ra
trong nhiéu nam), thi block scoping ching c6 loi ich cho lap

trinh vién JavaScript.

May min la ES6 da thay d6i dieu nay, to khoa 1et ra nhu mot

cach khai bao bién khéc bén canh var.

Tu khoéa 1t gin lien viéc khai b4o véi pham vi ciia bat ky khai

nao (thuong la trong ¢ .. 1) chda no.

var foo = true;

if (foo) {
let bar = foo * 2;
bar = something( bar );
console.log( bar );

}

console.log( bar ); // ReferenceError

St dung 1et d€ gdn mot bién vao maot block hién hitu ¢6 gi @6

hoi ngam. N6 c6 thé lam ban nham néu ban khong dé y block



nao c6 bién nao sudt quéa trinh phat trién code bing viéc di

chuyén block, bao n6 trong block khéc...

Tao céc block biét 1ap cho block-scoping c6 thé giai quyét mot
s6 modi lo, cho thay ré né c6 duge gin lién hay khéng. Thong
thuong, doan code ngim dugce va dung hon code biét lap,
nhung kiéu tach block-scoping nay dé dién dat, va tv nhién
phu hop hon cach block-scoping hoat dong nhu trong cac ngén
ngt khac:

var foo = true;
if (foo) {
{ // <-- khbéi biét lap
let bar = foo * 2;
bar = something( bar );
console.log( bar );
}
}

console.log( bar ); // ReferenceError

Ta c6 thé tao mot block ngiu nhién cho 1t don gian bing cach
thém cip ( ..  bat et chd nao trong mot ca phap hop lé.

Trong truong hop nay, ban tao mot block biét 14p trong lénh if,
no6 gitup dé dang hon khi di chuyén trong qua trinh refactor ma

khong anh huéng vi tri va ngit nghia cua lénh if di kem.



Ghi chii: Cach khéc dé dién dat block scope ro rang c6 thé xem

phu luc B.

Trong Chuong 4, ta sé tim hiéu hoisting, viéc khai bao duoc

dua ra trude cho toan bo pham vi chda no.

Tuy nhién, khai bao dugc tao ra vdi 1et s& khong dua 1én trong
toan bo block n6 xuit hién. Basi viéc khai bao sé khong "ton tai"

cho dén khi c6 biéu thice khai bao.

console.log( bar ); // ReferenceError!

let bar = 2;

Gom rac
Ly do khéc cho block-scoping la su hitu ich lién quan dén
closures va gom rac dé 14y lai bo nhé. Toi s& minh hoa ngin &

day, co ché closure s& dugce giai thich chi tiét trong Chuong 5.

function process (data) {



// lam gi dé thu vi

}

var someReallyBigData = { .. };

process ( someReallyBigData );

var btn = document.getElementById( "my button" );

btn.addEventListener( "click", function click(evt) {
console.log ("button clicked");

}, /*capturingPhase=*/false );

Ham callback diéu khién c1icx khong can bién
someReallyBigbata g1 hét. Nghia la vé mit Iy thuyét, sau khi
process (..) chay, ciu trac dit liéu hao bo nhé duoc gom lai.
Tuy nhién, n6 kiéu giong nhu JS engine van giit ciu tric dau

do, khi ham c1icx ¢6 mot closure trén toan bo scope.

Block-scoping lam cho engine hiéu r6 n6 khong can giit

someReallyBigDataXUuUllg quanh:

function process(data) {
// lam gi doé

}
// bat ky khai bdo trong khdéi nay sé& "ra di" sau do!
{

let someReallyBigDhata = { .. };

process ( someReallyBigData );



var btn = document.getElementById( "my button" );
btn.addEventListener ( "click", function click(evt) {
console.log ("button clicked");

}, /*capturingPhase=*/false );

Khai béao cac khoi riéng biét cho bién rang budc cuc bo la mot

cong cu manh mé.

Vong lap let

Mot truong hop dic biét ma 1et tdéa sang la trong vong lip for.

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

}

console.log( 1 ); // ReferenceError

Khong chi ¢ 1et trong dau vong lip rang buoc i vao than ciaa
vong lip, ma con tai rang buoc né vao mdi Ian 1ip, ddm bao

gan lai gia tri ctia nd ti cudi cua lan Lip trude.

Dbay la cach khac d€ minh hoa hanh vi méi Ian Lip:

let 3



for (3=0; j<10; Jj++) {
let i = §; // chuyén qua mdi 1lan 1l&p!

console.log( i );

Ly do tai sao rang budc tung Ian lip lai hay sé thao luan ro &

Chuong 5.

Vi khai bao 1et dinh kém khai tuy y chit khong phai pham vi
ham bao quanh (hay toan cuc), n6 ¢6 thé tao duoc tai noi code
hién hitu c6 mot khai b4o 4n var trong function scoped, viéc

thay thé var bing 1et ¢6 thé can chi y khi refactor code.

vi du:
var foo = true, baz = 10;
if (foo) {

var bar = 3;

if (baz > bar) {
console.log( baz );



Code nay c6 thé dé dang refactor nhu sau:

var foo = true, baz = 10;
if (foo) {

var bar = 3;

//

}
if (baz > bar) {

console.log( baz );

Nhung cin than véi cic thay doi khi st dung bién trong block

scope:

var foo = true, baz = 10;
if (foo) {
let bar = 3;
if (baz > bar) { // <-- dung quén ‘“bar’ khi thay d&bi!
console.log( baz );

Xem phu luc B cho ki€u khac (cu thé hon) cta block-scoping,
c6 thé cung cdp mot huéng d€ bao tri/refactor code dé dang

hon.

const



Bén canh 1et, ES6 cling gidi thiéu const, cling la tao ra bién
trong block-scoped, nhung gia tri duge c6 dinh (constant -
hing s8). Bat ky y dinh thay ddi gia tri ctia n6 sé bi 19i.

var foo = true;
if (foo) {
var a = 2;

const b = 3; // block-scoped trong ménh dé& “if"
a = 3; // just fine!
b =4; // error!

}

console.log(

)y: // 3

a
console.log( b ); // ReferenceError!

On tap (TL;DR)

Ham la mét trong nhitng don vi thong thuong cia pham vi
(scope) trong JavaScript. Bién va ham dugc khai bao bén trong
ham khéc sé “4n” d6i véi “scope” bao ngoai nd, day la mot

nguyén tic thiét k& phan mém tét.

Nhung ham khong phai la don vi duy nhét coa scope.
Block-scope dé cap dén y tudng ring bién va ham c6 thé thuoc
mot block bat ky (chinh x4cla ¢...}) chi khong chi la ham trén

4

no.



Bit dau tir ES3, ciu tric try/catcn ¢ block-scope trong ménh

d\é catch.

Trong ES6, tir khoa 1t (ba con cta var) duoc gisi thiéu cho

phép khai b4o bién trong block batky. i (..) { 1et a = 2; }
s& khai b4o bién aring n6 gin lien chinh né trong ¢...) cia

ménh dé ir.

Mic du vy, block scope cling khong nén dugce thuc hién nhu

la thay thé hoan toan cho var trong pham vi ham. Ca hai déu c6
thé cuing ton tai, va nguoi 1ap trinh c6 thé st dung ca ky thuat
function-scope va block-scope dé phu hop véi viéc bao tri, doc

code.

You Don’t Know JS (tieng
Viéet)—Scope &
closure—Chwong 4:
Hoisting
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DPoc t6i chuong nay l1a coi nhu ban da thoai méai véi pham vi,
cach bién duge gin véi cdc pham vi & tang khic nhau, cdch n6
duoc khai bao. Ca pham vi ham (function scope) va pham vi
khéi (block scope) déu ¢6 chung nguyén tic: bién nao khai bao

& pham vi nao thi thudc vé pham vi do.

C6 mot chi tiét tinh t€ vé cach thdce dinh kem scope hoat ra sao

véi khai bao xuit hién & cac vi tri khac trong scope.

Ga hay trirng?
C6 thé ban nghi ring JavaScript dugce thong dich theo tirng
dong, ti trén xudng duéi khi thuc thi chuong trinh. Dang la

vay, nhung lai ¢6 mot phian gia dinh d6 sé dan dén suy nghi sai.

Xem doan code sau:

a = 2;
var a;

console.log( a );

Ban nghi no6 s& log ra céi gi trong 1énh console.10g(..)?



Nhiéu 14ap trinh vién s& nghi la undefined Vi var a xuat hién sau a
- 2, va duong nhién bién @6 s& duge dinh nghia lai theo tu

nhién, va sé 1a undefined. Nhung két qua 1a 2.

Xem doan code duéi day:

console.log( a );
var a = 2;

Dua theo doan code & trén kia thi c6 thé ban s& nghi ring 2 sé&
duoc in ra, kiéu nhu hanh vi tim kiém to trén xudng duoc t6i
thiéu hoa. Mot s6 ngudi thi nghi ring a duge goi truse khi khai

béo, nén két qua chic chin 14 referenceError.
Khong may, ci hai déu sai, két qua 1a undefinea.

Vay chuyén gi da xay ra? Cau chuyén ga va tring xuat hién. Cai

nao co6 trude? Tring hay ga?

Phan bién cua trinh bién dich
DE tra 16i cau hoi nay, chiing ta cin nguoc lai Chuong 1, va cau
chuyén trinh bién dich caa ching ta. Goi lai Engine sé bién dich

code trude khi dién gidi n6. Mot phan cia giai doan bién dich



la tim va két hop véi tit ca cac khai bao trong pham vi phu
hop. Chuong 2 da chi cho ta thiy d6 chinh 1a trai tim caa lexical
scope (pham vi t’ vung).

Vi vay, cach tot nhat @€ nghi vé hoisting la: cac khai bao bién

va ham do6 duoc x@ 1y trude khi thuce thi.

Khi ban thiy var a = 2;, ban ¢6 thé nghi n6 la mot cau lénh.
Nhung thuc t€ thi JavaScript hiéu n6 la hai 1énh: var a; vaa -
2;. Cau lénh dau tién, khai bao s& duoc xtt 1y trong giai doan
dich. Cau lénh tha hai, phép gan , duoc dit ding chd cho giai
doan thuc thi.

DPoan code diu cua ching ta c6 thé duoc viét nhu thé nay:

var a;
a = 2;
console.log( a );

...phan d4u la bién dich va phan sau la thuc thi.

Tuong tu, doan code thit 2 ¢6 thé ghi nhu sau:

var a;
console.log( a );
a = 2;



Do d6, mot cach suy nghi veé tién trinh nay theo cach an du
rang khai b4o bién va ham duoc “chuyén” dén noi chiing xuit
hién trong luong code dén dau code. bidu nay dan dén cai tén

“hoisting”

Noéi cach khéac, tring cé trudce ga.

Ghi chi: Chi c6 khai bao tu n6 duge hoist, trong khi cac phép
gan hay logic thuc thi khac duoc dit vao chd. Néu hoisting tu

sip x&p logic thuec thi cho code, n6 s& dan dén sv tan pha.

foo();

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

Khai bao ham foo duoc hosting (truong hop nay bao gom gié
tri ngu ¥ cia n6 nhu mot ham thuc t€), sao cho viéc goi ham &

dong dau tién c6 thé thuc hién duge.

Pong thoi cling rat quan trong dé chi ¥ rang hoisting theo ting
scope. Doan code trudc ctua ta don gian 1a n6 mot scope toan

cuc, ham oo (. .) ma ching ta thuc hién & day chinh n6 cho thay



var a duoc chuyén 1én trén cung cia foo (. .). Vi vay chuong

trinh c6 1& giai thich chinh xac nhv sau:

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

}

fool();

Khai bdo ham dvoc dua 1én trén nhung biéu thitc ham thi
khong.

foo(); // not ReferenceError, but TypeError!
var foo = function bar() {

/] ...
}s

Dinh danh bién roo duge dua 1én va gin véi scope cta toan bd
chuong trinh (toan cuc), vi vay foo () khong that bai véi 161
ReferenceError. Nhung foo lai chua cé gia tri nao (ma né phaico
vi n6 la khai bao ham ch& khong phai biéu thdc). Vi vay, khi

foo () co gél’lg tim glé. tI‘i undefined, thi 1al bl TypeError.

Va cling nhic lai ring cho du 1a mot biéu thitc ham duoge dit

tén, tén dinh danh cia n6 cting khéng ¢6 trong toan bo scope:



foo(); // TypeError

bar(); // ReferenceError

var foo = function bar () {
//

i

DPoan nay can dién dat chinh xéc (c6 hoisting) hon nhu sau:

var foo;
foo(); // TypeError
bar(); // ReferenceError
foo = function() {
var bar = ...self...
//

Ham truedéc

Ca khai bao va bién déu duoc hoist. Nhung c6 mot chi tiét tinh

v 2»

vi (c6 thé xuiat hién trong ma véi nhiéu khai b4o “trung lip”)

ring ham dugce dva 1én trude, sau mdi téi bién.

Xem:

foo(); // 1
var foo;
function foo () {

console.log( 1 );



foo = function() {
console.log( 2 );
i

1 duge in ra thay vi 2! Doan code nay duge dién dich bai

Engine nhu sau:

function foo () {

console.log( 1 );

}

foo(); // 1

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

}s

Dé y ring khai b4o var foo da tring lip (va bi bé qua), mic du
Il() dén truce khal béO function foo() ..., b(o)’l khla béO hém

duoc dua 1én trude cac bién thong thuong.

Trong khi khai bao var trung lip nhiéu Ian dugce bo qua thi khai

bao ham ti€p theo lai ghi dé 1én ham trude.

foo(); // 3

function foo () {
console.log( 1 );

}

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



}i
function foo () {
console.log( 3 );

}

Mic du ¢6 vé n6 khong c6 gi tha vi hon vé mit hoc thuat,
nhung n6 lam noi bat su trung lip trong cung mot scope va la

mot ¥ toi dan dén két qua kho hiéu.

Khai bdo ham xuit hién trong block binh thuong thuong duva
1én trén scope bao n6 hon la trong diéu kién nhu doan code

dudi.

foo(); // "b"
var a = true;
if (a) |
function foo() { console.log( "a" ); }

}
else {
function foo () { console.log( "b" ); 1}

}

Tuy nhién, cling quan trong d€ cht y ring hanh vi nay khong
tin c4y va c6 thé thay doi trong phién ban tiép theo cta
JavaScript, vi vay tot nhit 1a tranh khia b4o chic ning trong

khai.

On tap (TL;DR)



Chuang ta ¢6 thé thiy var a = 2; l1a mot cau 1énh nhung
JavaScript Enginelai khong. N6 thdy var a va a = 2 nhu'la hai
cau lénh riéng biét, cai dau la ¢ giai doan bién dich va cai tha

hai la giai doan thuc thi.

Diéu nay dian dén tat ci cic khai b4o trong scope du né ¢ dau,
cting duoc x1r 1y trude khi doan code dugc thuce thi. Ban ¢6 thé
hinh dung duoc diéu nay khi cac khai bao (bién va ham) dura

“doi” 1én dau cia pham vi tuong dng, goi la “hoisting”.

Ban than khai b4do da duoc hoist, nhung phép gan, ké ca gan
biéu thiic ham, thi khéng dugc hoist.

Can cin than cho khai béo trung lip, dic biét 1a sy pha tron
gitta khai bao var thong thuong va khai bao ham,nguy hiém

luén rinh rap.

You Don’t Know JS (tieng
Viét)—Scope &
closure—Chwong 5: Scope
Closure
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T6i chuong nay thi ta 3@ ndm ro scope hoat dong nhuv thé nao

roi.

Gio chiing ta chuyén qua cha y dén mot van dé vo cung quan
trong, nhung ciing rat kh6 nim bit, 1a mot phan cia ngdn ngi
va gan nhu'la truyén thuyét: closure. Theo nhu nhirng gi ta
tim hi€u vé lexical scope cho dén nay, thi lgi ich cta closure la
hién nhién. Nhung c6 mot nguoi ding sau biic man bi mat,
chiing ta sé phadi tim anh ta. Khéng, anh ta khong phai
Crockford dau(cha dé JS—nguoi dich)!

Tuy nhién, néu ban con thic mic vé lexical scope, t6t nhat 1a

nén quay vé Chuong 2 truée khi tiép tuc.

Khai sang

Vé6i nhitng ngudi ¢ kinh nghiém véi JavaScript, nhung c6 1&
chua bao gio nim bit day du khéi niém cta closure, viéc hiéu
closure c6 thé coi nhu dat canh gisi niét ban can phai ¢6 su

phan d4u va hy sinh méi dat duoc.

T6i nh¢ vai nam trude, khi t6i da@ nim vitng JavaScript, nhung

van khong hiéu closure 1a gi. C6 mot goi y chAm choc ring &



phia bén kia ctia ngén ngir, c6 nhiéu hia hen hon nhirng gi t6i
cO. Toi nhé t61 da doc hét source code ctia mot framework va co
ging hiéu n6 hoat dong ra sao. Téi nhé Ian dau tién céi gi d6
nhu “module pattern” da goi 1én trong tam tri. T6i nhd nhitng
khoanh khic a-ha!.

Nhiing gi t6i da khong biét sau do, cai gi da khién t6i cd nam dé
hiéu, va nhitng gi t6i hy vong truyén dit duoc cho ban la bi

mit: closure luoén ¢ xung quanh JavaScript, ban phai
nhan ra va nim bét 1dy né. Closure khéng phai cong cu dic
biét ma ban phéi hoc thém vé ct phap va pattern. Khong,
closure tham chi cling khéng phai vii khi ma ban phai hoc cach
lam chi nhv Luke da luyén trong The Force (xem Star

wars —nguoi dich).

Closure xay ra nhu la két qua cua viét code dua trén lexical
scope. D61 khi 1a n6 chi xay ra. ThAm chi ban con khéng thuc su
c6 y dinh tao closure @€ tan dung loi thé cua chiang. Closure
duoc tao ra sudt qua trinh code. Nhitng gi ban dang thiéu la

bdi canh d€ nhan ra, nim bat va dung nhv don bay cho y riéng.

Giay phut khai sdng hin la: oh, closure thyc sy xuit hién
sudt trong code cia minh, gio minh c6 thé thiy chang.

Hiéu closure giong nhu Neo thidy Ma tran Ian dau.



Thwc chat cta van deé
OK, tan phét du roi.

Gio 1a nhitng gi ban can dé biét, hiéu, nim bit closure:

Closure la khi mét ham c6 kha nang nhova
truy cap lexical scope cua n6 ngay ca khi
ham dé duoc thuc thi bén ngoai lexical

scope ctia no.

Hay xem vai doan code minh hoa.

function foo () {

var a = 2;
function bar () {
console.log( a ); // 2
}
bar () ;

}
foo ()



DPoan code nay nhin tuong tu nhu trong phian Nested Scope
(pham vi Iong nhau). Ham var () truy cdp dén bién a ¢ trong
pham vi bao ngoai vi quy tic tim kiém lexical scope (truomng

hop nay la mot tim ki€ém RHS)

bay phai “closure” khong?

Cha, vé ky thuat thi... ¢6 lé. Nhung nhitng gi ban cin biét nhu

& trén thi...khéng chinh xac. T6i nghi cach chinh xac nhat dé
giai thich bar () tham chiéu a théng qua quy tic tim kiém lexical
scope, va cac quy tic (quan trong!) dé chila mét phin cia

closure.

Tu goc @6 han 1am thuin tay, ham var () 6 trén duge giai thich
1a n6 cb closure trong pham vi cia foo () (va tham chi thuc ra la
trong phan con lai cia scope n6 c6 quyén truy cip dén, pham vi
toan cyc ching han). Con néi hoi khéc thi bar () déng kin trong
pham vi ciia foo (). Vi sa0? Vi bar () xuat hién Iong bén trong

foo (), don gidn thing duot rudt ngua.

Nhung, xac dinh closure theo cich nay khong truc tiép

observable (quan sat duoc), va ching ta cting khong thay



closure thé hién gi trong doan code trén. Ta thay ro lexical

scope, nhung closure van la gi 6 4n siu bén trong.

Hay xem doan code mang closure ra ngoai anh sang;:

function foo () {

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

}

return bar; // 14y ham bar nhu mdét gid tri va tra vé cho ham

foo

}

var baz = fool();

baz(); // 2 -- Whoa, thldy closure rdi nha cac me.

Ham var () ¢6 lexical scope truy cip vao scope cia oo (). Nhung
sau do, ta 1ay chinh ban than ham var (), va truyén n6 di nhu
mot gia tri. Truomg hop nay, ta return chinh ham bar nhu mot

tham chiéu.

Sau khi thuc thi oo (), ching ta gan gia tri tra vé (ham var ()
bén trong) cho mot bién goi 1a vaz, sau @6 ching ta goivaz (), va
di nhién n6 goi ham bén trong var (), chdng qua la theo cach

nhan dién tham chiéu khac ma thoi.



Chic chén var () duge thuc thi. Nhung trong truong hop nay,

no lai thuc thi bén ngoati lexical scope ma n6 da khai bao.

Sau khi oo () thue thi, thong thuong chiing ta cho ring toan bo
scope bén trong cta foo () S€ ra di, vi Engine st dung cong cu
Gom rac di kem va giai phong bo nhé khi n6 khéng con sir
dung. Vi duvong nhu ndi dung cta roo () da khong con st dung,

no cbd thé coi la mat.

Nhung “diéu ky diéu” cua closusre khong dé diéu nay xay ra.
Nghia la phan bén trong scope van dang “stt dung”, khong di

dau hét. Ai dung n6? Chinh ham var ().

Vivar () da duge khai bao nén noé c6 lexical scope closure qua
pham vi bén trong cta oo (), viéc nay da gitp cho var () ton tai

trong viéc tham chiéu vé sau.

bar () van ¢6 mot tham chiéu dén pham vi, va digu nay

duoc goi la closure.

Vi vy, vai micro gidy sau d6, khi bién vaz dugce goi (goi ham
par bén trong), n6 c6 quyén truy cap dén author-time coa

lexical scope, nén noé c6 thé tiép can bién a nhu ta mong mudn.



Ham duoc goi ngon lanh canh dao tr bén ngoai cua
author-time lexical scope. Closure cho phép ham tiép tuc truy

cap lexical scope da xac dinh tai author-time.

T4t nhién bat ky phuong cich nao ma ham c6 thé truyén di
xung quanhnhv mot gia tri, va duge vién dan & chd khéac, deu

la mo ta caa viéc observe/thuc hién closure.

function foo () {

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

}
bar( baz );

}
function bar (fn) {
fn(); // cha ma oi, tui thldy closure !

Ta truyén ham vaz bén trong cho var, va goi ham do6 (tdc la £n),
va nhu vay closure ciia n6 qua pham vi bén trong roo () duoc

observe bing cach truy cap a.

Céch truyén ham nhu vay c¢6 thé theo cach gian tiép.

var fn;

function foo () {



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

}

fn = baz; // gan ‘baz’ cho bién toan cuc
}
function bar() {

fn(); // closure day née!

}

foo ()
bar(); // 2

Du ching ta st dung phuong tién gi d€ van chuyén ham bén
trong ra ngoai lexical scope, n6 van gitt mot tham chiéu pham
vi tal noi n6 duge khai bao, va du ta thuc thi né & dau, closure

s& dugc thuc hién.

Gi® toi da thay

Céc doan code & trén ciing chi @€ minh hoa ciu tric cua viéc s
dung closure. Nhung t6i hia 1a né con hon ca mot dda tré co6
do choi méi. T6i hia 1a closure n6 luén hién hitu xung quanh

code. Hay xem doan code sau:

function wait (message) {
setTimeout ( function timer () {
console.log( message );
}, 1000 );
}

wait( "Hello, closure!"™ );



Ta ldy ham bén trong (timer) va truyén n6 vao setTimeout (. .).
Nhung timer c6 mdt pham vi closure qua wait (), va gitt mot

tham chiéu dél’l blél’l message.

Mot ngan mili giay sau khi ta thue thi wait (), scope bén trong
no6 sé thay vi mat di, nhung ham bén trong timer van c6 closure

trong pham vi.

bi sdu vao miu chét ctia Engine, ham tién ich dung sin
setTimeout (..)tham chi€u @&n vai tham s6, tam goi la snhay
func hay dai loai tuong tu vay. Engine sé goi ham do6, nghia la
ham timer bén trong duoc goi, va tham chiéu lexical scope van

nguyén ven.

Closure.

Néu ban da dung jQuery (hay bat ky JS framework nao):

function setupBot (name, selector) {

S( selector ).click( function activator () {

console.log( "Activating: " + name );



}
setupBot ( "Closure Bot 1", "#bot 1" );
setupBot ( "Closure Bot 2", "#bot 2" );

T61 khong chic ban viét code kiéu nao, con toi thi thuong viét

code c6 trach nhiém diéu khién toan bo “trang bi vii trang” caa

closure, nén vi du trén la thuc tién!

Vé co ban, bat ky khi nao va tai dau ban xt Iy ham (ham truy
vap vao lexical scope riéng cta chiing) nhu mot gia tri hang
nhat va truyén chang dau do, ban ¢6 thé thady ham d6 thuc
hién closure. La timers, event handler, goi Ajax, web worker,
cira s6 thong bao, hay bat ky nhiem vy dong bo, bat dong bo,

khi ban truyén trong mot ham callback, tic 1a da dung closure.

Ghi chii: Chuong 3 d4 gisi thiéu mau IIFE. C6 nguoi thuong
hay bao ban than IIFE 1a mot vi du cho thuc hién closure, dva

theo xac dinh & trén thi t6i c6 y kién khong dong y 1am.

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

P O



Code nay hoat dong, nhung n6 hoan toan khong phai la mot
observation cia closure. Vi sao? bdi vi ham 11re khong duoc
thuc thi bén ngoai lexical scope. N6 van goi ngay trong ciing
mot scope ma nd da duoc khai bao (scope bén ngoai c6 bién a).
a duoc tim thé theo céch tra ctu lexical scope thong thuong,

khong phai la qua closure.

Veé mit ky thuat, trong khi closure xay ra ¢ thoi diém khai bao,

IIFE khong phai nhu vay.

Mic du ban than ITFE khong phai la vi du caa closure, n6 lai
tao ra scope, va n6 la mot trong nhitng cong cu thong thuong
nhit d€ ta tao ra scope. Vi vy IIFE c6 mdi lién hé mat thiét véi

closure, mic du ban than n6 khong thue hién closure.

Va gio thi dung doc d may ban, t6i c6 nhiém vu cho ban day.
Gio ban md code cia ban 1én, coi coi ¢6 ham nao la closure hay

gia tri la ham khong.

Gio thi ro roi nhé!

Vong lap + Closure



Vi du dién hinh d€ minh hoa closure la vong lip for.

for (var i=1; i<=5; i++) {
setTimeout ( function timer () {
console.log( 1 );

}, 1i*1000 );

Ghi chu: Linter (trinh do 16i JavaScript —nguoi dich)
thuong canh bao khi ban dwa ham vao trong vong lip do nhiéu
1ap trinh vién chuva ndm dugc closure. T6i s& giai thich lam thé

nao tan dung toan bo siic manh cioa closure ¢ day.

Linh hon ctia doan code trén la diéu chiing ta mong muoén la

2K K

cacsd “17, “2”, .. “5” s& duoc in ra sau mdi gidy tuong ung.

Khi ban chay doan code nay, ban sé c6 két qua 1a “6” duoc in

ra 5 [an theo moi gidy.

Ha?



Trudce tién, t6i s€ giai thich ¢ & dau ra. bieu kién cham dut
vong lip khi ikhéng <=s. Truong hop dau tién cta viéc nay la i
bing 6. Vi vay dau ra phan 4nh gia tri cudi cung cta i sau khi

vong lip két thac.

biéu nay ¢6 vé ro rang, ham timeout callback déu chay ngon
sau khi hoan thanh vong lip. Trong thuc t€, khi bo dém thuc
hién, ké ca néu setTimeout (.., 0) cho mdi Ian Lip, tat ci cac

ham callback d6 déu chay dang sau khi hoan thanh vong lip,

do d6 no6 in s cho mdi Ian.

bi vao sau hon, code cua ta thiéu cai gi ma dang leé n6 phai thuc

hién dang nhu ta mudn?

Céi thiéu 1a cai chting ta dang c¢6 thuc hién ring mdi vong lip
bit 1 ban sao cua i tai thoi diém lip. Nhung theo cach hoat

dong cua scope, thi ta c6 5 ham duoc xac dinh riéng biét theo
modi [an Lip, tat cd déu duge dong kin béi cuing mot scope

toan cuc, va chi c6 mot i trong no.

Theo cach nay, tat nhién tat cd cac ham déu c6 chung mot tham
chiéu dén cung mot i. Co gi d6 vé ciu trac vong lip lam ta boi

ol va nghi rang c6 gi do phic tap, nhung khong phai vay,



ching c6 gi khéc biét véi viee khai bao cac ham callback d6 5

lan tuin tu cai nay tiép cai kia ma khong dung vong lip.

Ok, vay, quay lai cau hoi ctia chiing ta. Cai gi thiéu? Ta cin
thém closure scope. Dic biét 1a chting can mot closure scope

mdi cho méi Ian lip.

Chuing ta da hoc trong Chuong 3 ring IIFE tao scope bing cach
khai bdo mét ham va thue thi né ngay lap tic.

Tht xem:

for (var i=1; 1i<=5; 1++) {
(function () {
setTimeout ( function timer () {
console.log( i );

}, 1i*1000 );



N6 c¢6 chay khong?

Khong. Nhung tai sao? R6 rang la c6 lexical scope. Mdi ham
timeout callback d6ng qua mdi Ian Lip scope cua riéng n6 duge

tao boi IIFE tuong dng.

B&i vi ham IIFE cia ta 1a mot scope rong ching lam gi ca. N6
can ¢6 gi d6 hitu dung hon, tic né cin mot bién riéng, 1a ban

sao cha gia tri i sau moi [an Lip.

for (var i=1; 1i<=5; 1++) {
(function () {
var j = 1i;
setTimeout ( function timer () {
console.log( J )

b, 3*1000 )7



Eureka! Pa chay!

Phién ban dugc va thich la:

for (var i=1; i<=5; i++) {
(function(j) {
setTimeout ( function timer () {
console.log( J );

b, 3*1000 )7

Céch dung IIFE trong mdi Ian lip tao ra mot scope mdéi cho
mdi [an lip, cho phép ham timeout call back co hoi d6ng théng
qua scope mdéi cho médi Ian lip, va n6 ¢6 bién trong méi Ian lip

giup ta try cap.

Van dé dugc giai quyét!



Gap lai block scoping

Xem xét can than cac phan tich & giai phap trén. Chung ta s
dung IIFE d€ tao ra scope cho mdi Ian lip. N6i cach khéc,
chiing ta can block-scope ciia mdi mdi Ian 1ip. Chuong 3 cho ta

thay khai bao 1et chiém mot block va khai bao mot bién tai @6.

Co bian né tao mét block trong scope d€ chiing ta c6 thé

dong no6.Vi viy doan code dudi day chay ngon:

for (var i=1; i<=5; i++) {
let j = i; // vang, block-scope cho closure!
setTimeout ( function timer () {
console.log( J );

b, 3*1000 )7

Nhung chua hét! N6 ¢6 mot hanh vi dic biét duge xac dinh cho
khai bao 1et duge st dung trén dau cta vong lip for. Hanh vi

nay cho biét ring bién s& dugc khai bao khong chi maot Ian cho



vong lip, ma con 1a méi lIan Lip. Va né duge khai tao tai moi
lan Iip véi gia tri ti cudi cho dén Ian lip trude. (mdi thay var

va 1et khac biét ro rét nhé - nguoi dich)

for (let i=1; 1i<=5; 1i++) {
setTimeout ( function timer () {
console.log( i );

}, 1*1000 );

Block scoping va closure da tay trong tay hoat dong cting nhau,
gidi quyét moi thit trén thé gici. Toi khong biét ban sao ché nd

lam cho toi vui véi JavaScript.

Module

C6 nhitng mau code st dung siic manh ciia closure nhung
khong xuat hién trén bé mit ma thuong la callback. Hay ki€m

tra mot trong nhitng kiéu manh nhat trong d6: mo-dun.

function foo () {



var something = "cool";

var another = [1, 2, 3]1;
function doSomething () {
console.log( something );

}
function doAnother () {
console.log( another.join( ™ ! "™ ) );

Hién tai, doan code trén chua c6 observable closure. Chung ta
chi co blé(n riéng something, another, va ham doSomething () va
doanother () bén trong, ca bién va ham déu co lexical scope bén

trong pham vi cta foo ().

function CoolModule () {
var something = "cool";
var another = [1, 2, 3];
function doSomething () {

console.log( something );
}
function doAnother () {
console.log( another.join( ™ ! " ) ),
}
return {
doSomething: doSomething,
doAnother: doAnother



var foo = CoolModule ()
foo.doSomething(); // cool
foo.doAnother(); // 1 ! 2 ! 3

bay 1a mau trong JavaScript goi 1a module. Cach thong thuong
nhit dé€ viét mot mau module thudng goi la “Revealing

Module”, cach viét nhu & trén.

Hay kiém xem c6 gi trong doan code trén.

Truée hét, cooimodule () chi la mot ham, nhung né phai dugce
goi @€ khoi tao mot module. Néu khong thue thi ham bén

ngoai, viéc tao scope bén trong va closure sé khéng xay ra.

Tiép theo, ham cooimodule () tra vé mot object, biéu thi bai ca
phap object-literal ; key: value, ... }.Object ma tatra co
tham chiéu trong n6 @n cac ham phia trong, git cho chiing 4n
va riéng biét. Ban nén nghi object nay tra gia tri nhu mot API

cong khai cia module.

Viéc tra gia tri cho object cudi cung gan cho bién bén ngoai foo,
sau @6 ta c6 thé truy cap nhitng phuong thiic theo API, vi du

foo.doSomething ().



Ghi chua: Khong nhat thiét 1a ta phai tra mot object (literal)
thuc t€ to module. Ta chi can tra truc ti€p ham bén trong.
jQuery la mot vi dy, diu sla mot API cong khai cia jQuery
module, nhung ban than no6 cling l1a mot ham (c6 thuoc tinh, va

cac ham deéu la object).

Ham dosomething () VA doanother () €O closure thong qua scope
bén trong cia module (c6 duge nhd goi coolmodule () ). Khi ta
chuyén ham trong lexical scope ra ngoai, ta thi€éu 1ap mot diéu
kién ring closure nao c6 thé duoc observe va thuc hién bing

cach tham chiéu vao object chiing ta tra.

Mo ta don gian hon, c6 hai yéu ciu cho mot module pattern

thuc hién:

1. N6 phaila ham bao quanh bén ngoai, va phai duoc goi
it nhat mot Ian (mdi [An goi tao nén mot module
instance).

2. Ham bén ngoai phai tra it nhat mot ham bén trong,
nho viy ham bén trong ¢6 closure thong qua scope
riéng biét, va c6 thé truy cap dé€ thay doi trang thai

riéng biét do.



Ban than mot object vdi thudce tinh ham bén trong n6 khéng
thuc su 1a mot module. Trong bdi canh observable, mot object
duoc tra to mot ham chi c6 cac thuoc tinh di liéu bén trong né

va khéng c6 ham closure nao thi khong thuc sula moét module.

Poan code & trén cho thidy mot trinh tao module doc 1ap goi la
CoolModule (), ¢O thé goi bao nhiéu Ian cling duoce, mdi Ian goi
thi n6 tao mot module tie thi. Mot thay d6i nho véi miu nay 14

khi ban quan tdm dén viéc chi ¢c6 mot Ian tao, day la mot dang

"sigleton":
var foo = (function CoolModule () {
var something = "cool";
var another = [1, 2, 3];
function doSomething () {
console.log( something );
}
function doAnother () {
console.log( another.join( ™ ! " ) ),
}
return {

doSomething: doSomething,
doAnother: doAnother
i
Py O
foo.doSomething(); // cool
foo.doAnother(); // 1 ! 2 ! 3



Ching ta da chuyén ham module thanh IIFE va goi n6 ngay lap
tdc va gan gia tri tra lai cia noé truc ti€p vao module instance

don foo.

function CoolModule (id) {
function identify () {
console.log( id );

}

return {
identify: identify
i
}
var fool = CoolModule( "foo 1" );
var foo2 = CoolModule( "foo 2" );

fool.identify(); // "foo 1"
foo2.identify(); // "foo 2"

Mot bién thé manh mé cia module pattern la @it tén object va

ban tra lai nhu mot API cong khai:

var foo = (function CoolModule (id) {

function change () {

// stta dbi API céng khai



publicAPI.identify = identify2;

}
function identifyl () {
console.log( id );
}
function identify2() {
console.log( id.toUpperCase() );
}
var publicAPI = {
change: change,
identify: identifyl
i
return publicAPI;
}) ( "foo module" );
foo.identify(); // foo module
foo.change () ;
foo.identify(); // FOO MODULE

Bing céch gitt lai tham chi&u bén trong object API cong khai

bén trong module instance, ban c¢6 thé sira @61 module instance

d6 t phia trong, bao gom phuong thic thém va bét thuodc

tinh, va thay doi gia tri.

Module hién dai

Vai trinh tai/quan Iy module phuy thuoc bao 14y mau module

thanh mot API gan giii hon. Thay vi ki€ém tra bat ky mot thu

vién cuy thé, toi s& gisi thiéu mot chitng minh don gian cho

khéai niém nay nhim myc dich minh hoa:



var MyModules = (function Manager () {

var modules = {};
function define (name, deps, impl) {
for (var i = 0; 1 < deps.length; i++) {
deps([i1i] = modules[deps[i]];
}
modules[name] = impl.apply( impl, deps );
}
function get (name) {
return modules[name];

}

return {
define: define,
get: get

I DNON

Mau chét cta doan code trén la modules [name] =
impl.apply (impl, deps). No sé Chay ham xac dll’lh bén IlgOéli dé
tao module, va luu gia tri tra lai (API cia module) thanh mot

danh sach cac module duoc theo doi theo tén.

Va day la cach t6i c6 thé st dung dé tao module:

MyModules.define ( "bar", [], function() {

function hello (who) {

return "Let me introduce: " + who;



}
return {
hello: hello
i
b
MyModules.define( "foo", ["bar"], function (bar) {
var hungry = "hippo";
function awesome () {
console.log( bar.hello( hungry ) .toUpperCase () ):
}

return {
awesome: awesome
i
P
var bar = MyModules.get ( "bar" );
var foo = MyModules.get( "foo" );

console.log(

bar.hello( "hippo" )
); // Let me introduce: hippo
foo.awesome (); // LET ME INTRODUCE: HIPPO

Ca module “foo” va “bar” déu duoc x4c dinh bing mot ham tra
mot API cong khai. “foo” tham chi nhan duoc instance cua

“bar” nhu mot tham s6 phu thudc, va c6 thé st dung né tuy y.

Ban hay danh thoi gian d€ kiém tra doan code trén cho dén khi
hiéu hoan toan sic manh cta closure d€ phuc vu cho muc dich
cia minh. Khong c6 “ma thuat” nao trong trinh quan Iy module,
no6 dap tng hai dic tinh cia module pattern ma toi da liét ké ¢
trén: goi mot ham xac dinh bao ngoai, va tra gia tri nhu 1a API

cua module do.



No6i cach khac, module 1a module, ké ca khi ban tao mot cong

cu trén no.

Module twong lai

ES6 bo sung cit phap cao cip cho khai niém module. Khi dugc
tai boi hé thong module, ES6 xir Iy mot file nhu mot module
riéng 1&. Mdi module ¢6 thé vira nhap cdc module khac hoic
thanh vién API cu thé, dong thoi xuat cac thanh vién API cong

khai cua chinh n6.

Ghi chii: Module nén ham khong phai la nhan dang mau tinh
(cai ma trinh bién dich hi€u r6), vi vay API cta n6 s& khong
duoc nhan thay cho dén run-time. Vi thé, ban ¢6 thé thay doi
mot API cia module trong qua trinh run-time (xem thao luan

Ve publicaPI & trén).

Ngugc lai, ES6 API cia module la tinh (API khong thay doi tai
run-time). Do d6, trinh bién dich ki€ém tra trong qua trinh tai va
bién dich c6 mdt tham chiéu d@én thanh ctia moét API module da
nhap c6 thut su'ton tai. Néu tham chiéu API khong ton tai,

trinh bién dich béo 18i “truéc” trong thoi gian bién dich



(compiler-time) thay vi cho cho run-time (béo 16i, néu ¢6) theo

thong thuong.

ES6 module khong ¢6 dinh dang “truc ti€p”, n6 can duge xac
dinh theo cac file riéng 1¢ (v6i mdi module). Trinh
duyét/engine c6 mot trinh tai module mic dinh (c6 thé ghi de,
khong thudc van dé noéi téi ¢ day) dong bo tai module file khi

n6 duoc nhap (import).

Vi du:

bar.js

function hello (who) {
return "Let me introduce: " + who;

}
export hello;

foo.js

// nhdp minh "hello ()  tu module "bar"

import hello from "bar";
var hungry = "hippo";

function awesome () {



console.log (
hello ( hungry ) .toUpperCase ()
) ;
}
export awesome;
// nhép toan bd "foo" va "bar"
module foo from "foo";
module bar from "bar";
console.log(
bar.hello( "rhino" )
); // Let me introduce: rhino
foo.awesome(); // LET ME INTRODUCE: HIPPO

Ghi chu: Cac file riéng 1¢ “foo.js” va “bar.js” can dugc tao,
v6i ndi dung nhu hai doan code trén. Sau d6 chuong trinh cua
ban ¢6 thé tai/nhap cac module d6 d¢ sit dung chiing nhu da
trinh bay ¢ doan code tha ba.

import MOt hay nhiéu thanh vién ti API ctia module trong
pham vi gan nhét, méi cai 1a mot bién (ne110 trong truong hop
cua ta). module nhap toan bo API module thanh cac bién (oo,
bar trong truong hop vi du). exportxuit mot dinh danh (bién,
ham) thanh API c6ng khai cho module gian nhit. Cac biéu thic
nay c6 thé st dung nhiéu Ian trong viéc xac dinh module néu

can thiét.

No6i dung bén trong file module dugc xir Iy nhu mot scope

closure bén ngoai, cting nhu ham closure da xem & trén.



On tap (TL;DR)

Closure dugc xem nhu su giac ngd vé thé gisi bi 4n bén trong
JavaScript. Nhung no lai 1a mot tiéu chuin va ro rang khi
chang ta viét code trong moi truong lexical scope, ham va gia

tri ¢6 thé truyén xung quanh theo y mudn.

Khi mgt ham c¢6 thé ghi nhé va truy cép lexical scope
cia né ké ca khi né dugc goi ngoai lexical scope duoc

goi la closure.

Closure c¢6 thé lam ching ta sai s6t, vi du véi loop, néu ta khong
can than khi nhan biét chiing va cach chiing hoat dong. Nhung
no6 ciing la mot cong cu manh mé vo han, cho phép trién khai

cac mau (pattern) nhu moduletheo nhiéu dang khéac nhau.
Module doi hoi hai djc diém chinh:

1. Ham bao ngoai duoc goi dé tao scope bao ngoai.

2. Gia tri tra vé cia ham bao ngoai phai bao gom tham
chiéu dén it nhat mot ham bén trong dé sau @6 noé cod
closure thong qua pham vi riéng (private) bén trong

cua ham do.



Va ta ciing thay closure xuat hién lién tuc & trong code cta
minh, day la kha ning d€ nhan biét va tan dung chiing cho muc

dich ctia minh!

You Don’t Know JS (tieng
Viet)—Scope &
closure—Phu luc A: Scope
dong (dynamic scope)
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Trong chuong 2, ta da n6i vé “Dynamic Scope” la tuong phan
cua “Lexical Scope”, do 1a cach pham vi hoat dong trong

JavaScript (thuc t€1a nhiéu ngén ngit khac cling vay).

Chtng ta sé xem xét mot chiit nhe dynamic scope dé coi tuong
phén do ra sao. Nhung quan trong hon la dynamic scope thuc
t€1a con cb con ciu cia co ché khac (tnhis) trong JavaScript, ta

s& coi né trong phan "this & Nguyén mau déi tuong".

Nhu ta da biét trong Chuong 2, lexical scope 1a mot tap hop

cic quy tic vé cach tim kiém bién nhu thé nao va & dau caa
Engine. Dic diém chinh cua lexical scope la n6é duoc xac dinh
tai author-time khi code duge viét ra (gia dinh ban khong dung

eval () hOéC with dé dénh hE[’a)

Dynamic scope duong nhu 14 ngu ¥ ring c6 mot moé hinh ma
theo @6 pham vi c6 thé duge mo ta linh hoat tai runtime hon la

thu dong tai author-time. Xem vi dy minh hoa:

function foo () {

console.log( a ); // 2



function bar(

) |
var a = 3;
foo();
}

var a = 2;
bar () ;

Lexical scope giit tham chiéu RHS dén a trong oo () sé duoc xir

1y thanh bién toan cuc 2, va s& c¢6 két qua xuat ra la 2.

Ngugc lai, dynamic scope khong quan tam dén viéc khi nao, &
dau ham va scope duoc khai bao, ma ding hon la chang duoc
gol t dau. Noi cach khéc, chudi pham vi dya trén call-stack,

khong phai scope 16ng nhau trong code.

Vi vay, néu JS c6 dynamic scope, khi oo () duoe thue thi, vé
miit Iy thuyét thi doan code dusi day sé ra két qua 1a s.

function foo () {
console.log( a ); // 3 (khdéng phai 2!)

}

function bar () {

)
var a = 3;
fool();

var a = 2;
bar () ;



Sao lai vay? Boi vi khi foo () khong thé xit Iy tham chiéu bién
cho a, thay vi n6 di tiép 1én trén dén chudi scope duoc Iong
(Iexical) ti€p theo, n6 di tiép tdi call-stack dé tim xem foo ()
duoce goi goi tir dau. Khi foo () duge goi tr var (), n6 ki€ém tra

bién trong scope ciia bar () va tim thay a c6 gia tri bing s.

Trong gidy phut thi c¢6 thé ban nghi ring né ky la.

Thue ra 1a béi ban chi méi lam viée véi (it nhat 1a tim hiéu sau)
code dugc lexical scope, nén dynamic scope thiy c6 vé xa la.
Néu ban da tirng viét code ¢ ngdn ngit dynamic scope, thi day

1a binh thuong, con lexical scope mdi 1a xa la.

N6i thing duot, JavaScript khong ¢6 dynamic scope ma chi
¢ lexical scope. Nhung ma co ch€ this lai la mot kiéu dynamic

scope.

MA4u thuin then chét: lexical scope la
write-time/author-time trong khi dynamic scope (va
this!) la runtime. Lexical scope quan tam ham duoc khai bao

¢ dau, nhung dynamic scope quan tam ham dugce goi tirdau.



Con this thilai quan tam viéc ham duoc got nhu'thénao, day
la mé&i lién hé cta co ch€ this véi ¥ tudng dynamic scope.
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Trong Chuong 3, ching ta kham phéa Block Scope. Ta thiy ring
ménh de with va catcn déu la hai vi du nho caa block scope ton

tai trong JS to ES3.

Khi ES6 gidi thiéu 1et cudi cung ciing cung cip day da kha
ning maé rong cua block-scoping cho code cua chiang ta. Co rat
nhigu diéu hap dan, cd ham va phong cach code ma block

scope sé& cho phép.

Nhung néu nhu ching ta st dung block scope trong moi
truong truée ES6.

Xem doan code sau:

let a = 2;

console.log( a ); // 2



console.log( a ); // ReferenceError

V6i méi truong ES6 thi doan nay choi ngon, nhung véi ban

trude ES6 catch sé 1a cau tra 1oi.

try |
throw 2
} catch(a) {

console.log( a ); // 2

console.log( a ); // ReferenceError

Whoa! Code nhin x4au vai ca di. Ta thay try/catcn xuat hién dé

ép viéc ném ra 16i, nhung "error" chi quing ra gié tri 2, va sau



A

d6 khai bao bién s& nhan gia tri bén trong ménh dé catcnh (a). BE

nao.

bung vay, ménh @é catcn cb block-scoping cia nd, nghia la n6
c6 thé st dung nhu mot polyfill cho block scope trong moi
truong tién ES6.

“Nhung...ching ai mudn viét code xau vay!” bang vy, cling
giong viéc chang ai viét code theo phong cach code duoc phién

dich tir CoffeeScript ca. Nhung day khong phai van de.

Van deé l1a cong cu nay c6 thé chuyén code ES6 c6 thé lam viéc
v6i moi truong tien ES6. Ban ¢ thé viét code theo
block-scoping véi nhitng ich 1gi tir n6, roi d€ cho cong cu &
buée built lo phian chuyén doi gitp code ¢6 thé lam viéc ngon

lanh khi trién khai.

E hém, day la 161 di va thich cho moi ngudi trong viéc chuyén
doi ES6: sit dung mot trinh phién dich code d€ chuyén code
ES6 thanh code tuong thich ES5 trong qua trinh (cac trinh
duyét—nguoi dich) hoan chuyén tir tién ES6 sang ES6.



Traceur

Google bao tri mot du &n tén la “Traceur” Google Traceur, vdi

nhiém vu chinh x4c la chuyén cac tinh ndng ES6 sang tién ES6
(hau hét 1a ES5, nhung khong phai tat ca!) d€ st dung chung.
Uy ban TC39 dua vio céng cu nay (va cac cong cu khac) dé

ki€ém tra ngt nghia cta céc tinh nang ho chi dinh.

Traceur tao gi trong doan code cta ta? Ban doan roi do!

try {

throw undefined;

} catch (a) {


http://traceur-compiler.googlecode.com/git/demo/repl.html

console.log( a );

}

console.log( a );

Vi viée stt dung céc cong cu nhu vay, ching ta bit dau khai
théc loi thé ctia block scope bat ké ta ¢c6 nhim dén ES6 hay
khong, bdi vi try/catcn da ton tai va lam viéc theo cach nay tu

hoi ES3.

Khoi ngam vs. minh bach

Trong Chuong 3, chiing ta nhan dién vai cam bay tiém tang véi
tinh béo tri/refactor ctia code khi gisi thiéu vé block-scoping.
Cb cach nao khac dé tan dung loi thé cta block scope ma giam

thi€u nhuoc diém nay?



Xem xét hinh thdc thay thé cta 1et, goi la "let block” hay "cau
lénh let" (tuong phéan vdi "khai bao let").

let (a = 2) {
console.log( a ); // 2
}
console.log( a ); // ReferenceError

Thay vi ngam chiém 14y block hién hiru, 1énh let tao mot block
ro rang cho rang budc scope ciia n6. Khong chi lam noi bat cac
block minh bach hon, ma c¢6 1& thiét thuc hon trong viéc
refactor code, n6 tao ra gi @6 sach hon vé mit ngit phap, buoc
tat ca cac khai b4o 1én trén dau block. N6 lam cho bay ky block

nao ciing dé thiy va scope gi cia né hay khong.

La mot khudn mau, n6é phan 4nh céch tiép cian cta nhiéu nguoi
trong viéc scope hoa ham khi ho tv doi/hoist tat ca khai bao

var 1én trén dau ham. Lénh let @it chang 1én dau block theo y



dinh, va néu ban khong st dung khai bao 1et rai rac, khai bao

block scoping cta ban sé dé dang nhan dién dé bao tri hon.

Nhung lai ¢6 mot van de, dang 1énh let khong c6 trong ES6. Va

ca Traceur cting khong chip nhan dang code nay.

Ta c6 hai lwa chon. Ta c6 thé bing bing cach st dung ci phap
ES6 hop 1é va mot chiit khuén phép:

/*let*/ { let a = 2;

console.log( a );

}

console.log( a ); // ReferenceError

Nhung cac cong cu ton tai dé€ gidi quyét van dé caa ching ta. Vi
vay lua chon khac 1a viét cac khoi 1énh let ro rang va d€ cong cu

chuyén ching thanh code hop 1é.



Vi vay t6i da xay dung mot cong cu goi la let-er d€ xir Iy van dé
nay. let-er 1a mot trinh phién dich code ¢ bude build, nhiém vy
duy nhét cta n6 la tim dang 1énh let va phién dich , nhitng dang
code khac n6 van @€ nguyén, ké ca khai bao let. Ban ¢6 thé st
dung let-er mot cach an toan nhu 1a buée phién dich ES6 ban
dau, sau d6 chuyén code cta ban qua gi @6 nhu Traceur néu

can thiét.
Hon nita, let-er c6 mot co cau hinh (configuration flag) --ess,
c6 thé bat (mic dinh 1a tit), thay déi kiéu code duoc tao. Thay

vi dung try/catch, let-er s&é chuyén doan code tuan thu ES6 day

di ma khéng phai hack gi ca:

let a = 2;

console.log( a );

}

console.log( a ); // ReferenceError


https://github.com/getify/let-er

Ban c6 thé dung let-er ngay bay gio va quan trong nhat 1a, ban
c6 thé st dyng dang lénh let mét cach thich hop va ro
rang mic du né khong (chua) phai la phan chinh thdc caa ES.

Hiéu suat

T61 néu nhanh vé hiéu suit try/catch mot chat dé€ giai thich cau

hoi "tai sao st dung ITIFE d€ tao scope?"

Trude tién, hiéu suat ciia try/catch chdm hon nhung lai khong
c6 mot gia dinh hop 1y ring phai dung cach nay, hay n6 von
phai vay. T khi TC39 chinh thitc chdap nhan trinh phién dich
ES6 st dung try/catch, nhoém Traceur da yéu cau Crome cai
thién hiéu suat cia try/catch, va ro rang la ho c¢6 dong co dé

doi hoi.

Tiép dén, IIFE khong phai 1a cach so sanh ngang bing véi
try/catch, Vi bat ky doan code nao duge bao bdi ham déu thay

doi y nghia bén trong code, ¥ nghia cia this, return, break, va



continue. IIFE khong phai la mot thay thé phu hop. N6 chi ¢
thé dung tha cong tuy truong hop.

Cau hoi cy thé 1a: ban ¢6 thuc sw mudn block-scoping hay
khong? Néu ¢6 thi cong cu cho ban mot phuong 4n. Néu

khong, hay cd dung var va tiép tuc code thoi.

You Don’t Know JS: Scope &
Closures—Phu luc C:
Lexical-this



' O R E I LLY “Ryie's way of critically thinkieg about every Siny B of the .

Faniuane will creep ik your mindset and gensrat workflow”
~SHANE HUDSON freelance frontent wabsite develaper

KYLE SIMPSON |

SCOPE &
CLOSURES




Du tiéu dé nay khong nhim dén co ché tnis gi ci, nhunf day la
mot dé tai kha quan trong cia ES6 ma this ¢6 lién quan dén

lexical scope.

ES6 b6 sung mot dang ci phap quan trong cho viéc khai bao

ham goi Ia “ham miii tén” (arrow function). Trong nhu sau:

var foo = a => {

console.log( a );

foo( 2 ); // 2

N6 con duoc goi la “miii tén bu”, thuong duge goi y nhu la

dang viét tit cta tir khda function thaa thai ruom ra.

Nhung c6 van dé quan trong hon khi dung ham mdi tén ngoai
viéce tiét kiém go phim khi khai bdo. Ngin gon thi doan code

dudi day co6 truc tric:

var obj = {

id: "chuén",



cool: function coolFn () {

console.log( this.id );

b

var id = "chua chuédn";

obj.cool(); // chuén

setTimeout ( obj.cool, 100 ); // chua chuan

Van dé ¢ day la mat rang budc this tai ham coo1 (). C6 vai cach
dé xir Iy vu nay, nhung thuong thi dung giai phap var seif -

this;.

var obj = {
count: O,
cool: function coolFn () {

var self = this;
if (self.count < 1) {
setTimeout ( function timer () {
self.count++;
console.log( "chudn chua?" );
b, 100 )



obj.cool(); // chuédn chua?

Khong phai dung co (cin sa) qua nhiéu vi quéa 4o, “giai phap”
var self = this chi phan phéi cho toan bo viéc hiéu va dung
dang rang budc this, va quay vé cai gi d6 ma chung ta cam thiy
thoai mai: lexical scope, se1f tré thanh mot dinh danh c6 thé
giai quyét thong qua lexical scope va closure, khong quan tam

nhitng gi xay ra vdi rang budc this trén duong di.

Nguodi ta khong thich viét céi gi dai dong, dic biét 1a khi ca
phai lip lai mai. Bsi vay, mot dong luc cia ES6 1a hd giam bét

hoan cinh nay, thuc t&€1a siamot van dé ban chat, nhu 1a cai

\

nay.
Giai phap ham mii tén cta ES6 gisi thiéu mot hanh vi goi 1a
“lexical this”.
var obj = {
count: O,
cool: function coolFn () {
if (this.count < 1) {

setTimeout ( () => { // gl vay, ham mii tén?



this.count++;
console.log( "chudn chua?" );

}, 100 );

}s

obj.cool(); // chuédn chua?

Giai thich ngin gon & trén cho thidy ham miii tén khong hanh
X1 tat ca nhu ham thong thuong khi néi dén rang budc this.
N6 loai bo tat ca cac quy tic thong thuong cia rang buoc this,
va thay vao d6 1dy ngay gia tri tniscua lexical scope bao ngoai,

bat ké no 1a gi.

Vi vay, trong doan code trén, ham mii tén khong nhin duoc
loai bo rang buoc tnis cia né theo mot s6 cach khong doan
duoc, n6 chi "ké& thiwa" rang budc this cia ham coo1 () (diéu nay

ding néu ta goi n6 nhu da trinh bay).



Trong khi n6 lam cho code ngin hon, quan diém cuaa t6i 1a ham
mii tén chi thuc su chi lam cho code thanh mot ca phap gay sai
Iam thuong thay cho lap trinh vién nham 14n va pha tron quy

tic “this binding” véi quy tic “lexical scope”.

Nguoec lai véi quan diém trén: tai sao lai di gip ric roi va
ruom ra bing cach s dung moé hinh tnis, chi can cit b6t va
tron n6 véi tham chiéu lexical. Viéc ndm bit mot trong nhiing
cach tiép can cho bat ky doan code ma khong phai tron ching

trong cung mot doan code c6 vé tu nhién hon.

Ghi chti: mot nhuge diém khac cia ham mdi tén 1a ching vo
danh. Xem Chuong 3 d€ biét 1y do tai sao ham v6 danh it
duge chi trong bang ham dinh danh.

Theo quan diém cta t6i véi van dé nay thi nén nim bt va st

dung co ch€ tnis mot cach chinh xac.

var obj = {
count: O,

cool: function coolFn () {



if (this.count < 1) {
setTimeout ( function timer () {

this.count++; // “this’® an toan nhod
‘bind(..) "

console.log( "cang chudn" );

}.bind( this ), 100 ); // xem kia, “bind() !

i

obj.cool(); // cang chuédn

Du ban thich ham miii tén véi hanh vi lexical-this hon, hay ban
thich st dung nind () hon, diéu quan trong can ghi cha la ham
mili tén khong chidon thuin la @5 mat cong goé chit "function”.
N6 ¢6 mot si'khac biét vé hanh vi ¢6 chi dich ma chiing ta can

hoc va hiéu, néu ta chon.

Gio ban da hiéu lexical scope (va closure), hiéu lexical-this

cing khong phai la thia!



You Don’t Know JS: this &
Nguyén mau doi
twong—Chwong 1: this hay
la That?

Mot trong nhitng co ché hai huing nhat cia JavaScript 1a tu
khoa this. N6 la mot tr khoa nhan dang dic biét tu dong xac
dinh trong scope cia moi ham, nhung ngay ca lap trinh vién
JavaScript day dan cling phai diéu ding vdi cau chuyén chinh

xac no la gi.

Cong nghé tién tién véi phép thuat khong phan biét
duoc. — Arthur C. Clarke

Co ché ciia tnis khéng hian ghé gém nhu ciu trén, nhung cac
lap trinh vién thuong dién gidi trong tAm tri bing cach thém tur
"phdc tap" hodc "mo ho", this ¢6 thé xem la sy huyén diéu

trong cai hoang mang.



Tai sao lai la this?

Néu co ch€ this qua phdc tap nén ngay ca doi véi 1ap trinh
vién JavaScript day dan van c6 thé thic mic tai sao né lai hitu
dung? Hay n6 chi dem lai ric rdi? Trude khi tim hiéu nhu'thé

nao, ching ta nén xac dinh vi sao

Hay thir minh hoa dong luc va tién ich cda this:

function identify () {
return this.name.toUpperCase();

}

function speak () {
var greeting = "Hello, I'm " + identify.call( this );
console.log( greeting );

}

var me = {

name: "Kyle"
i
var you = {

name: "Reader"

i

identify.call( me ); // KYLE
identify.call( you ); // READER
speak.call( me ); // Hello, I'm KYLE
speak.call( you ); // Hello, I'm READER



Néu nhu'thénao cia doan code nay van con lam ban béi réi,
dung lo! Chiing ta s& tim hiéu n6 cu thé ngay sau dy. Chi can
dit cau hoi nay qua mot bén, nhu vay ta méi ¢6 thé nhin ro tai

sao hon.

Doan trich nay cho phép ham identify () va speak () dugc tai st
dung cho object trong nhiéu ngir cdnh (me va you) thay vi su

dung nhiéu phién ban khac nhau cia ham cho mdi object.

Thay vi st dung this, ban ¢6 thé thong qua object mot cach ro

rang trong ngi canh cho ca identify() Va speak().

function identify (context) {
return context.name.toUpperCase() ;

}

function speak (context) {
var greeting = "Hello, I'm " + identify( context );
console.log( greeting );

}

identify( you ); // READER

speak( me ); // Hello, I'm KYLE



Tuy nhién, co ché this cung cip phuong thic tao nha hon theo
ki€u ngam truyén mot doi tuong tham chiéu, huéng téi thiét

ké& API r6 rang hon va dé s dung hon.

M6 hinh ban st dung cang phic tap, ban sé cang thay ro viéc
dung mot tham sd cu thé tén tudi thuong réi rim hon dung
this. Khi ban khdm phé object & prototype, ban sé thay su hitu
dung ctia mot tap hop ham c6 thé tv dong tham chiéu véi

object ngt canh thich hop.

Cac nham lan
Chuing ta s& sdm giai thich this thuc sirhoat dong ra sao,
nhung trude tién chiing ta phai xo4 tan nhitng hiéu nham vé

nhitng gi n6 khong thuc su dang.

C4i tén “this” tao ra mot s6 nham 1an khi céc 1ap trinh vién c¢o
ging nghi vé n6 theo nghia den qua. C6 hai ¥ nghia thuong dua

ra nhung ca hai déu sai.

Chinh no6



Cam do phd bién dau tién 1a gia dinh ban than this nhu mot

ham. It nh4t, @6 14 mot suy luan c6 Iy vé miit ngi phap.

Tai sao ban muén tham chiéu mot ham bén trong chinh n6?
Mot so 1y do pho bién la thi gi @6 nhu kiéu dé quy (goi ham tur
bén trong n6) hoic c6 mot ham xir 1y su kién (event handler)

ma c6 thé tu huy trong Ian goi dau tién.

CAc 14ap trinh vién méi lam quen véi co ché caa JS thuong

tham chi€u ham nhv mot object (vi tit ca cac ham trong JS déu
l1a object!) cho phép ban luu trit state (gia tri bén trong thudc
tinh) khi goi ham. Mic du diéu nay la chic chin va c6 mot so
han ché st dung, phin con lai cia cudn sach sé mo ta trén
nhiéu mo hinh khéc cho vj tri tot hon dé luu trit state bén canh

mo6 hinh object ham.

O day chting ta tim hiéu van dé nay mot chat, @& minh hoa this
khong cho mot ham tham chiéu 1én chinh n6 nhu chiing ta gia

dinh nhu thé nao.

Xem doan code duéi day, chiing ta thu theo doi bao nhiéu Ian

ham roodugc goi:

function foo (num) {



console.log( "foo: " + num );
// theo d&i bao nhiéu ladn “foo' duogc goi
this.count++;
}
foo.count = 0;
var 1i;
for (i=0; 1i<10; i++) {
if (1 > 5) {
foo( i );

}

// foo: 6
// foo: 7
// foo: 8
// foo: 9

// bao nhiéu 1l&n “foo ' duoc goi?
console.log( foo.count ); // 0 -— WTEF?

foo.count V?ll’l la 0, méc du qua b61’1 lﬁn console.log da chi ra ro
rang foo (. .) la sw kién duge goi bon Ian. Su thit vong bit

nguon tr su dién dich qua truc nghia cia this (this.count++).

Khi foo.count = 0 dugc thye thi, thuc chat 1a n6 thém mot
thudc tinh count vao ham foo. Nhung véi this. counttham chiéu
trong ham, tniskhong tré dén ham chat nao, va mic du tén
thuoc tinh giong nhau, object goc lai khac nhau, va sy nhim

1an x4y ra.

Ghi chua: Mot lap trinh vién ¢6 trach nhiém sé ph4i hdi & chd

nay “néu toi da thém mot thudce tinh count nhung no lai khéng



phai cai t6i mong mudn, vay count ma toi da thém la cai nao?"
Thuec t&, néu dao siu thém, ban s& thiy ring vo tinh ban da tao
mot bién toan cuc count (xem Chuong 2 dé biét n6 da xay ra
nhu'thénao), va hién tai n6 c6 gia tri nan. Tt nhién, mot khi
ban da nhan thiy két qua dic biét nay, cau ta sé c6 mot cau hoi
tong quan hon: "No6 toan cuc nhu thé nao? va tai sao no lai két

thiic bing nanthay cho mot gié tri d&m duoc?" (Xem Chuong 2)

Thay vi ding tai diém nay va dao sau vao ly do tai sao tham
chiéu this c6 vé khong thoa ky vong, va tra 101 cia nhitng cau
hoi khé nhung quan trong nay, nhiéu lap trinh vién don gian
tranh 161 nay, va kham phé giai phap khac, vi dy nhu tao mot

object dé giit gia tri count:

function foo (num) {

console.log( "foo: " + num );
// theo d&i “foo' dugc goi bao nhiéu lan
data.count++;
}
var data = {
count: 0
}i
var 1i;
for (i=0; 1i<10; i++) {
if (1 > 5) {
foo( i );

// foo: 6



// foo: 7

// foo: 8

// foo: 9

// bao nhiéu 1lan “foo ' dugc goi?
console.log( data.count ); // 4

Trong khi r6 rang cach tié€p can nay “giai quyét” van de, khong
may no lai bé qua mot van dé thuc su— thiéu hiéu biét y
nghia cua this va cach n6 lam viéc -- thay vao dé6 la rat lui vao

mot co ché gin gii hon: lexical scope

Chu y: Lexical scope 1a mot co ché t6t va hitng dung; Trén moi
phuong dién thi t6i khong coi thuong viée st dung n6 (Xem
“Scope & Closures”). Nhung lac nao cing dodn st dung this
nhu thé nao, hodc thuong xuyén hi€u saithi day khong phai la
1y do tot @€ chuyén qua s dung lexical scope va khong bao gio

hoc vi sao tnis 1an tranh ban.

D¢ tham chi€u mot ham bén trong chinh né, ban than tnis
thuong khong day da, ban cin ¢6 mot tham chi€éu dén ham

thong qua mot dinh danh goce (bién) @€ tro vao no.

Xem 2 ham dudi day:

function foo () {

foo.count = 4; // “foo' tham chiéu dé&n chinh né



}
setTimeout ( function () {

// ham vé danh, khéng thé tham chiéu d&én chinh né.
Y, 10 )7

Trong ham thd nhat, goi 1a “ham dinh danh”, foo 1a mot tham

chiéu c6 thé st dung d€ tham chiéu d@&&n ham bén trong no.

Nhung trong vi du thd 2, ham callback qua setTimeout (. .)
khéng ¢6 nhin dang tén (con goi la "ham vo danh"), do d6

khong ¢6 cach nao tham chiéu d&n object ham bai chinh n6.

Ghi cht: C6 mot phuong thic cti bi bai bo 1a arguments.caliee
tham chiéu bén trong mot ham ciing tré vé object ham cta ham
dang duoc thuc thi. Cac tham chiéu nay thuong la cach duy
nhat @€ ti€p can mot object ham v6 danh bén trong né. Tuy
nhién, cach ti€p can t6t nhat 1a tranh s dung chiéce ning an
danh hoan toan, it nhat 1a doi véi cdc ham can mot tham chiéu
chinh no, thay vao do6 la tao ham c¢6 tén (bi€u thic).
arguments.calleekhOng duge st dung nita va cting khong nén

st dung.



Do d6 mot giai phap khac cho vi du ciua chung ta la st dung
nhan dién foonhv mot tham chiéu object ham tai mdi vi tri, va

khoéng st dung this nita, né sé hoat dong.

function foo (num) {

console.log( "foo: " + num );
// Kiém tra bao nhiéu 1lan “foo ' duoc goi
foo.count++;
}
foo.count = 0;
var 1i;
for (i=0; 1i<10; i++) {
if (1 > 5) {

foo( 1 );

}

// foo: 6
// foo: 7
// foo: 8
// foo: 9

// Bao nhiéu 1lan “foo ' duoc goi?
console.log( foo.count ); // 4

Tuy nhién, cich tiép can nay tuong tu cac budce thuc suhiéu

this va dua hoan toan vao lexical scope cua bién foo.

Céach khac d€ tiép can van dé 1a budc this thuc su tro vao foo

object ham:

function foo (num) {



console.log( "foo: " + num );
// theo d&i bao nhiéu ladn “foo' duogc goi
// Ghi chu: gid “this® thuc sy la “foo ', dua vao
// “~foo' duoc goi nhu thé ndo (xem bén dudi)
this.count++;
}
foo.count = 0;
var 1i;
for (1i=0; 1<10; 1i++) {
if (4 > 5) {
// st dung “call(..) >, ching ta ch&c chd&n "this’
// tu ndé trd vao object ham ( foo')

foo.call( foo, i );

}

// foo: 6
// foo: 7
// foo: 8
// foo: 9

// bao nhiéu 1lan “foo ' duoc goi?
console.log( foo.count ); // 4

Thay vi tranh né tnis, chiing ta bao ldy né. Chung ta sé
giai thich cac ky thuat nay hoat dong t6t hon nhu thé nao, vi

vay dung lo ling néu ban van con mot chiat ban khoan!

Pham vi (Scope) cua né
Quan niém sai IJam pho bién ti€p theo vé y nghia cia this la

bang c4ch ndo d6, n6 tham chiéu dén scope cia ham. Day 14



mot cau hoi khéo, vi xét vé mit nao d6 la ding, nhung & khia

canh khac né la sai.

Mot cach ro rang thi tnis khong tham chiéu dén mot lexical
scope cua ham. Dung la xét vé noi bo, scope 1a mot dang giong
nhv object ¢6 thudc tinh cho mdi object dinh danh s&n c6.
Nhung scope "object" khong thé truy cap vao JavaScript code.
N6 la phan bén trong thuc thi cia Engine.

Xem doan code da c6 (va that bai!) vuot qua ranh gisi va st

dung tnhis d€ ngaim tham chiéu vao lexical scope cta ham:

function foo () {
var a = 2;
this.bar();

}

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

}
foo(); //undefined

Co6 nhiéu sai sot trong doan code nay. Doan code ban thiy la su
trich tach to mot doan code thuc t&€ duge trao doi trong céc

dién dan cong dong ho trg. N6 1a mot minh hoa tuyét voi (néu



khong dang buon) cho viéc hiéu sai this cho gia dinh duoc dit

ra.

Dau tién, mot su ¢d ging duoc tao ra dé€ tham chiéu ham var ()
thong qua this.var (). Hiu nhu chic chin ring v6 tinh n6 hoat
dong, nhung chtng ta sé giai thich vi sao sau. Cach tu nhién
nhat @€ goi bar () 1a bd qua ddu méi tnis va chi can tao mot

tham chiéu lexical @én ham dinh danh.

Tuy nhién, 1ap trinh vién nao da viét doan code trén dang c6
ging st dung tnhis dé tao ra mot ciy cau giita cic lexical scope
cla foo () Va bar (), t d6 bar () €6 thé ti€p can bién 2 trong scope
clia foo (). Chdng c6 cai cau nao xay ra. Ban khong thé st
dung tnis d€ tham chiéu va tim mot tha gi d6 trong lexical

scope. Hoan toan khong thé.

Mbi khi ban caAm thdy minh muén pha tron viéc tim kiém véi

this, ludn nhé ring: khéng cé cdy cau nao hét

this la gi?
Vi cac gia dinh sai s6t khac nhau, gio chiing ta chuyén qua

viéc chi ¥ co ché hoat dong thuc su cia this.



Chung ta da nhic tnis khong phai la mot rang buoc
author-time ma la mot rang budc runtime. N6 dva trén ngg
canh cta diéu kién goi ham. Rang buoc tnis khong lién quan
vdi noi ma ham duogce khai bao, thay vao d6, moi thi lién quan

dén cach goi ham.

Khi mo6t ham dugce goi ra, mot ban ghi kich hoat hay con goi la
ngit canh thuc thi duoc tao ra. Ban ghi nay chia thong tin vé
noi ma ham duoc goi (call-stack), cdch ham da duoc goi, tham
s0 nao duge truyén,v.v...Mot trong nhu thudc tinh cta tham
chiéu cta ban ghi nay 1a tnis, la cai dugce st dung trong sudt

qué trinh thue thi ham.

Trong chuong tiép theo, ta sé hoc cach tim mot call-site cla
ham dé xac dinh viéc thuc thi cia n6 sé rang budc thisnhu thé

nao.

On tap (TL;DR)
Rang buoc tnis la mot dé tai gay boi roi cho nhiéu 1ap trinh
vién JavaScript chua bé thoi gian tim hi€u co ché cta n6 thuc

chit hoat @ong nhu thé nao. Viéc doan, thir va sai, sao chép mu



quang tu cac cau tra 101 tir Stack Overflow khong phai la cach

hiéu qua dé tan dung co ch€ this quan trong nay.

Cho du bat ky gia dinh hay quan niém sai Iam nao dan 16i, dé
hoc this, ban phai hoc cai khong phaila this. Ban than tnis
khong phaila mot tham chi€u dé€n ham, hay la mot tham chiéu

dén lexical scope ctia ham.

this chi thuc su 1a mot rang budce duoce tao ra cho dén khi ham
duoc goi, va cai gi n6 tham chiéu déu duoc xac dinh basi

call-site tai noi ham duoc goi.



