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Chuaong 1 . . , ~
LAP TRINH HUONG POI TUONG

Muc tiéu
K&t thic chuong, hoc vién co thé:

Dinh nghia Lap trinh huéng Ddi tugng (Object-oriented Programming).

Nhén thic vé Triu tugng héa DIT liéu (Data Abstraction).

Dinh nghia mét L&p (Class).

Dinh nghia moét Daéi tugng (Object).

Nhan thic dudc su khac biét gira L&p va Ddoi tugng.

Nhan thic dudc su can thiét ddi véi Thiét l1ap (Construction) va Huy (Destruction).
Dinh nghia tinh Bén virng (Persistence).

Hi€u biét vé tinh Thira k& (Inheritance).

Dinh nghia tinh Ba hinh (Polymorphism).

Liét ké nhirng thuén Igi cua phuadng phap huéng DaGi tugng.

YVVVVYVVYVYVYYVY

1.1 Gigi thiéu vé Lap trinh hudng Poi tugng (Object-oriented Programming)

L4p trinh huéng Dé&i tugng (OOP) 1a mdt phuong phép thiét k& va phat trién phan mém.
Nh{trng ngdon nglr OOP khéng chi bao gobm cu phap va moét trinh bién dich (compiler) ma
con cé moét moi trudng phat trién toan dién. Mdi trudng nay bao gdbm mdt thu vién dudc
thi€t ké tot, thuan Igi cho viéc sir dung cac doi tugng.

D4i v8i mot ngdn nglr 1ap trinh hd trg OOP thi viéc trién khai ky thuat Iap trinh hudng dsi
tugng sé dé dang han. Ky thuét 1ap trinh hudng déi tugng cai tié€n viéc phat trién cac hé
thong phan mém. Ky thuat ay dé cao nhan t6 chic nang (fucntionality) va cac méi quan
hé dir liéu.

OOP la phuong thirc tu duy méi dé€ giadi quyét vdn dé bang may tinh. D& dat két qua, 1ap
trinh vién phai ndn vdn dé thanh mot thuc thé quen thubc vdi may tinh. Céch tiép cén
hudng doi tugng cung cap mot giadi phap toan ven dé giai quyét van deé.

Hay xem xét mdét tinh hudng can dudgc trién khai thanh mét hé thédng trén may vi tinh:
viéc mua ban xe hgi. Van dé vi tinh hda viéc mua ban xe hdi bao gobm nhirng gi?

Nh{rng y€u t6 ro rang nhat lién quan dén viéc mua ban xe hdi la:
1) Céc ki€u xe hai (model).
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2) Nhan vién ban hang.
3) Khéch hang.

Nhitng hoat dong lién quan dén viéc mua ban:
1) Nhan vién ban hang dua khach hang tham quan phong trung bay.
2) Khach hang chon lya mét xe hai.
3) Khach hang dat hoa dan.
4) Khach hang tra tién.
5) Chiéc xe dugc trao cho khach hang.

M&i v&n dé dudc chia ra thanh nhidu yéu t6, dudc goi 1a cdc D8i tugng (Objects) hodc cac
Thuc thé (Entities). Chdng han nhu & vi du trén, khach hang, xe hdi va nhan vién ban
hang la nhitng d&i tugng hodc thuc thé.

Lap trinh vién luén luén cd gang tao ra nhitng kich ban (scenarios) that quen thudc vdi
nhitng tinh huéng ddi s6ng thuc. Budc th& nhat trong dudng hudng nay la lam cho may
tinh lién két v&i nhirng dG6i tugng thé gidi thuc.

Tuy nhién, may tinh chi 1d mdt cd mdy. Né chi thuc hién nhitng céng viéc dugc 1ap trinh
ma thoi. Vi thé, trach nhiém cua lap trinh vién la cung cdp cho may tinh nhitng thong tin
theo cach thi’c ma né cling nhan thic dudc cung nhirng thuc thé nhu ching ta nhan thic.

D6 chinh 1a lanh vuc cda ky thuat hudng ddi tugng. Ching ta str dung ky thuat hudng doi
tugng dé anh xa nhirng thuc thé chidng ta gap phai trong dgi séng thuc thanh nhirng thuc
thé€ tuong tu trong may tinh.

Phat trién phan mém theo ky thuat 1ap trinh hudng ddi tugng c6 kha nang gidm thi€u su
lan 16n thudng xay ra gilra hé thong va lanh vuc ('ng dung.

L4p trinh hudng d6i tugng dé cip dén dit liéu va tha tuc xir ly dit liéu theo quan diém la
mot d6i tugng duy nhét. Lap trinh hudng d6i tugng xem xét dif liéu nhu 1a mdt thuc thé
hay 1& mét don vi ddc 1ap, v38i ban chét riéng va nhitng dac tinh cua thuc thé dy. Bay gid
chuing ta hay khao sat nhirng han tur ‘déi tugng’ (object), ‘dir liéu’ (data) va ‘phuacng thic’
(method).

Cé nhiéu loai ddi tugng khac nhau. Ching ta cé thé xem cac bd phén khac nhau trong mét
cd quan la cac d6i tugng. Pién hinh 18 mdt co quan cé nhitng bd phan lién quan dén viéc
quan tri, dén viéc kinh doanh, dén viéc ké toan, dén viéc ti€p thi ... MGi bé phan c6 nhan
su’ riéng, cac nhan su dudc trao cho nhirng trach nhiém rd rang. Moi bé phan cling cé
nhirng di liéu riéng chdng han nhu théng tin cd nhan, bang ki€ém ké&, nhirng thé thirc kinh
doanh, hoac bat ky dir liéu nao lién quan dén chldc nang cua bd phan dé. R rang la mot
cd quan dugc chia thanh nhiéu b6 phan thi viéc quan tri nhan su va nhitng hoat dong
doanh nghiép dé dang hon. Nhén su cla cd quan diéu khién va x(r ly dit liéu lién quan dén
bd phan cua minh.

Chang han nhu bd phén k& todn chiu trdch nhiém vé luong béng ddi v3i cd quan. Néu mét
ngudi & don vi tiép thi cdn nhirng chi tiét lién quan dén Iuang béng clia don vi minh, ngudi
dy chi can lién hé v3i bd phén k& todn. Mdt ngudi ¢ thdm quyén trong bd phan ké todn sé

Chuwong 1: Lap Trinh Hwéng Bbi Twong 3



WwWw.updatesofts.com

cung cdp thdng tin can biét, néu nhu thdng tin 8y cd thé chia sé dugc. Mét ngudi khdng co
thdm quyén tir mot bd phén khéac thi khdng thé truy cép dir liéu, hodc khdng thé thay ddi
lam hu hdéng dir liéu. Vi du nay minh chirng cac déi tugng la hitu dung trong viéc phan cép
va té chirc dit liéu.

Hinh 1.1 Minh hoa c4u tric ciia mdt co quan dién hinh.

Phong Nhan , Phong K€ toan

su \
Phong Kinh

doanh
Hinh 1.1

Khai niém vé ddi tugng c6 thé dugc mé rong dén hau hét cac 1dnh vuc ddi séng, va
hon nira, d&n thé gidi 1ap trinh. B&t ky 'ng dung nao déu cé thé dudc dinh nghia theo han
tUr thuc thé hodc d6i tuong dé€ tao ra ti€n trinh x{&r ly md phong theo tién trinh xr ly ma
con ngudi nghi ra.

Phudng phap giadi quyét ‘top-down’ (tUr trén xudng) cling con dudc goi la ‘lap trinh
hudng cau tric’ (structured programming). N6 xac dinh nhirng chlfc nang chinh cia mot
chudng trinh va nhitng chifc nang nay dugc phan thanh nhitng don vi nho han cho dén
mUc do thdp nhat. Bang ky thuat nay, cac chuang trinh dugc cdu tric theo hé théng phan
cap cac module. Moi mot module cé moét dau vao riéng va mét dau ra riéng. Trong moi
module, su diéu khién c6 chiéu hudng di xudng theo cdu tric chr khdng cd chiéu huéng di
lén.

Phuong phap OOP c6 gang quan ly viéc thira k€ phirc tap trong nhitng van dé dgi thuc.
PE& lam dudc viéc nay, phuong thliic OOP che gidu mot vai théng tin bén trong céc dgi
tugng. OOP tép trung trudc hét trén dir liéu. RGi gan két cac phudng thic thao tac trén dir
liu, viéc nay dugc xem nhu la phéan thira ké cua viéc dinh nghia dir liéu. Bang 1.1 minh
hoa su khac biét gilra hai phudng phap:

Phudng phap Top-Down OOP
Ching ta sé xay dung mot khach | Chdng ta sé xay dung mot toa nha 10
san. tang v@i nhitng day phong trung binh,

sang trong, va mot phong hop I8n.

Chung ta sé thiét ké cac tang lau, | Chung ta sé xay dung moét khach san vdi
cac phong va phong hop. nhirng thanh phéan trén.

Bang 1.1 Mot vi du vé hai phuong phap giai quyét OOP va Structured
1.2 Triuru tugng hoéa dir liéu (Data Abstraction)

Khi mot 18p trinh vién phai phéat trién mét chuong trinh *’ng dung thi khéng cé nghia la
ngudi ay lap tic viét ma cho Ung dung ay. Trudc hét, ngudi ay phai nghién clu (’'ng dung
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va xac dinh nhitng thanh phan tao nén (ng dung. KE& ti€p, ngugi dy phai xac dinh nhiting
thong tin can thiét vé moi thanh phan.

Hay khao sat chuong trinh Ung dung cho viéc mua ban xe hdi ndi trén. Chudng trinh phai
xudt hda don cho nhitng xe hdi d& ban cho khach hang. D& xudt mot hda don, ching ta
can nhitng thong tin chi tiét vé khach hang. Vay budc th& nhat la xac dinh nhitng dac tinh
cua khach hang.

MOt vai dac tinh gdn két vdi khach hang la:

Tén.

Dia chi.
Tudi.
Chiéu cao.
Mau toc.

YVVVVY

TU danh sach k& trén, chiing ta xac dinh nhitng ddc tinh thiét yéu d6i véi ing dung. Bdi vi
chung ta dang dé cap dén nhirng khach hang mua xe, vi thé nhirng chi tiét thiét yéu la:

> Tén.
> Dia chi.

Con nhiing chi tiét khac (chiéu cao, mau tdc ...) la khéng quan trong ddi véi (ng dung.
Tuy nhién, néu chldng ta phat trién moét ’ng dung ho trg cho viéc diéu tra téi pham thi
nhitng thdéng tin chang han nhu mau téc la thiét yéu.

Bén canh nhitng chi tiét vé khach hang, nhitng thong tin sau cling can thiét:

> Kiéu xe dudc ban.
» Nhan vién nao ban xe.

Bén canh nhitng dac tinh cda khach hang, xe hgi va nhan vién ban hang, ching ta ciing
can liét ké nhirng hanh dong dudc thuc hién.

Cong viéc xuat hda ddn doi héi nhirng hanh déng sau:

Nhéap tén cua khach hang.

Nhap dia chi cia khach hang.

Nhap kiéu xe.

Nhép tén ctia nhan vién ban xe.
Xuat hoa don vdi dinh dang doi hoi.

YVVVVYY

Khung théng tin bén dudi cho thay nhitng thudc tinh va nhitng hanh dong lién quan dén
mot hda dan:

Cac thuoc tinh
Tén cua khach hang
Dia chi cua khach hang
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Kiéu xe ban
Nhan vién ban xe

Cac hanh dong

Nhap tén

Nhap dia chi

Nhap kiéu xe

Nhap tén nhan vién ban
xe

Xuat hoa dan

Pinh nghia

Su truru tugng hoéa dir liéu la tién trinh xac dinh va nhém cac thudc tinh va cac hanh
déng lién quan dén mot thuc thé didc thu, xét trong mdi tuong quan vdi ’ng dung dang
phat trién.

Ti€p theo, ching ta mudn Ung dung tinh toan tién hoa héng cho nhan vién ban hang.
Nh{trng thudc tinh lién két véi nhan vién ban hang cé tugng quan véi i'ng dung nay la:
> Tén.
> S0 lugng xe ban dugc.
> Tién hoa hong.
Nhitng hanh dong doi budc doi v8i cong viéc nay la:
> Nhap tén nhéan vién ban xe.

> Nhap sb lugng xe ban dugc.
> Tinh tién hoa hong kiém dugc.

Nhirng thudc tinh
Tén

S6 lugng xe ban dudgc
Tién hoa hong

Nhirng hanh dong

Nhap tén

Nhap s6 lugng xe ban dugc
Tinh tién hoa hong

Nhu thé, viéc triru tugng hoéa dir liéu tra dat ra cau héi ‘Bau la nhitng thudc tinh va nhitng
hanh dong can thiét cho mot van dé dat ra?’

1.2.1 Nhifrng thuan Igi cia viéc Truu tugng héa

Nhirng thuan Igi cta viéc Trutru tugng hoa la:
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» Tap trung vao van de.

» Xac dinh nhitng dac tinh thiét yéu va nhirng hanh déng doi hoi.

> Giam thi€u nhirng chi tiét khéng cén thiét.
Viéc triru tugng hoéa dir liéu 1a cén thiét, bdi vi khdng thé md phong tat ca cic hanh ddng
va cdc thudc tinh cia moét thuc thé. VAn d& méu chét la tap trung dén nhitng hanh vi cét
y€u va ap dung chung trong 'ng dung.

Chdng han nhu khach hang hodc nhan vién ban hang ciling cé thé thuc hién nhitng hanh
dong sau:

> Ngudi ay di lai.
> Ngudi dy noi chuyén.

Tuy nhién, nhirng hanh déng nay khong lién quan dén Ung dung. Viéc triru tugng hoa dir
liéu sé loai bd ching.

1.3 LSp (Class)

Trong 'ng dung mua ban xe, chung ta da xac dinh cac thudc tinh va cac hanh dong can
cé dé xudt mot hoa don cho mdt khach hang.

Cac hanh ddng va cac thudc tinh nay la chung cho moi khach hang mua xe. Vi thé, ching
c6 thé dudgc nhédm lai trong mét thuc thé don nhét goi 1a mot ‘16p’.

Hay khao sat I8p cdé tén la ‘khach hang’ dugi day. LEp nay bao gobm moi thudc tinh va
hanh dong doi héi déi v8i mot khach hang.

Lép Khach hang

Tén khach hang

Dia chi khach hang

Kiéu xe dugc ban

Nhan vién ban xe

Nhap tén

Nhap dia chi

Nhép ki€u xe dugc ban
Nhap tén nhan vién ban xe
Xuat héa daon

Pinh nghia

M6t I8p dinh nghia mdt thuc thé theo nhitng thudc tinh va nhitng hanh ddng chung. Hodc
Nhitng thudc tinh va nhitng hanh déng chung ciia mét thuc thé dudc nhdm lai d€ tao nén
mot dan vi duy nhat goi la mot 18p. Hoac

Mot 18p la mét su’ xac dinh cdp ching loai clia cac thuc thé gidng nhau.
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Mot 18p 1a mdt md hinh khai niém vé mét thuc thé. N6 mang tinh cach téng quat chd
khong mang tinh cach dac thu.

Khi dinh nghia mot I8p, ching ta mudn phat biéu rang mot I18p s& phai cé mot tdp hop cac
thudc tinh va cac hanh dong riéng. Chang han nhu mét dinh nghia I6p dudi day:

Lép Con nguai
Tén

Chiéu cao

Mau tdéc

Viét

Noi

L&p nay dinh nghia thuc thé ‘Con ngudi’. Moi thuc thé thudc ki€u ‘Con ngudi’ sé& déu cd
nhirng dac tinh va nhitng hanh dong nhu da dudc dinh nghia.

MOt khi mot I18p da dudc dinh nghia, chung ta biét dugc nhitng thudc tinh va nhirng hanh
déng cua nhing thuc thé ‘tréng gidng’ nhu I18p nay. Vi thé, tu ban chit mot Idp 1a mot
nguyén mau (prototype).

Mot vi du khac vé mot I18p lién quan dén viéc mua ban xe hai nhu sau:

Lép Nhan vién ban hang
Tén

SO lugng xe ban dudgc

Tién hoa hong

Nhap tén

Nhap s6 lugng xe ban dugc
Tinh tién hoa hong

L8p trén dinh nghia cac thudc tinh va cac hanh dong dac trung cho moi nhan vién ban xe
hai.

1.4 PG6i tudgng (Object)

Mot 18p 1& mot nguyén mau phac hoa nhitng thudc tinh va nhitng hanh ddng kha thé cda
moét thuc thé. D& cb thé sir dung thuc thé ma I8p dinh nghia, ching ta phai tao mét ‘dgi
tugng’ tir I6p dé. .

LSp la mot khai niém, con dG6i tugng la mot mau thuc dugc dinh nghia bdi 16p.

Hay khao sat I6p ‘Khach hang’ dudc dinh nghia trén. LSp nay dinh nghia moi thudc tinh
va hanh déng gan lién véi mot khach hang.

Khi mo6t ngudi mua mét xe hdi 8 mot cira hang, clra hang ay c6 mot khach hang mdi.
Vao thdi diém &y, mot ddi tugng giéng nhu I6p ‘*Khach hang’ dudgc tao ra. Ddi tugng nay sé
phai cé nhitng gia tri thuc ddi véi cac thudc tinh ‘Tén’, ‘Dia chi’, ‘Kiéu xe’ ...

Chdng han nhu mdt khach hang cé tén 1a ‘Mark’, s6ng & ‘London’ d& mua mdt xe ki€u
‘Honda Civic’ tir nhan vién ban hang tén la ‘Tom’. Nhu thé, ‘Mark’ la mét déi tugng cua
ki€u ‘Khach hang'.
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\ Pinh nghia: Mot dé6i tugng 1a mot truang hop cua mot 16p.

Mot d6i tugng la mét thuc thé cu thé (théng thudng ban cé thé s& cham, xem thdy va cam
nhan).

K& tir Itc mdt ddi tugng hién hitu, nhitng thudc tinh cia nd 1a nhitng gid tri xac dinh, va
nhitng hanh déng dudc dinh nghia cho do6i tugng nay dudc thuc thi.

Trong mdi mot d6i tugng, cac khia canh sau day dugc xac dinh rd:
> Tinh trang (state).
> Thai d6 (behavior).
> Chan tinh (identity).

Hinh 1.2 trinh bay hai d6i tugng ddi thuc.

Con ngudi Xe hoi
Tén: Jack Ki€u: Ferrari
Tudi: 28 Mau: Do
Trong lugng: 65 Nam: 1995
kgs

Hanh dong:
Hanh dong: Khéi dong
Di Ngung
NGi Chuyén dbong
Suy nghi

Hinh 1.2: M6t d6i tugng Con ngudi va mot déi tugng Xe hai

Mdi d6i tugng cé nhitng ddc tinh riéng mo ta ddi tugng &y 1a gi, hodc hanh dong ra sao.
Chéng han nhu nhitng thudc tinh cia mot ddi tugng *Con ngudi’ sé la:

> Tén.

> Tudi.

» Trong lugng.
Nhifng thudc tinh cia mot ddi tugng ‘Xe hai’ sé la:

> Mau séac.

> Kiéu xe.
> Nam.

Mot doi tugng cling thuc hién moét s6 hanh déng. Mot xe hai cé kha nang thuc hién nhitng
hanh dong sau:
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> Khdai dong.
» Ngung.
» Chuyén ddnag.

D& chuyén d6i gilta cac ddi tugng |ap trinh va cac ddi tugng ddi thuc, can phai k&t hgp cac
thubc tinh va cac hanh dong cua mot déi tugng.

1.4.1 Thuoc tinh
Chung ta xac dinh cac thudc tinh va cac hanh déng dé dinh nghia mét I16p.

MOt khi cac thudc tinh dudc gan cho cac gia tri, ching moé td mot déi tugng. Hay khao sat
IGp sau:

Cac thudc tinh cua Iép Khach
hang

Tén cua khach hang

Dia chi cuia khach hang

Kiéu xe dudc ban

Nhan vién da ban xe

Khi thubc tinh ‘Tén’ dudc gan cho gia tri ‘Mark’ thi nd6 mé ta mét déi tuong xac dinh dugc
tao tu I6p ‘Khach hang'.

Pinh nghia

Mot thuoc tinh la mot dac tinh mo ta mot doi tuong.

Nhu thé, cac thudc tinh ndm gilr cac gia tri dif liéu trong mot dbi tugng, ching dinh nghia
mot doi tugng dac thu.

B&i vi mot I8p 1& mot nguyén mau cho nén cac thudc tinh trong mot 18p khdng thé ndm
gilr cac gia tri. Mt thudc tinh cd thé dugc gadn mdt gid tri chi sau khi mdt d6i tugng dua
trén I8p dy dudgc tao ra.

PE& cb thé luu gilt nhitng chi tiét cha mdt khach hang, mét trudng hdp (d6i tugng) cua 16p
‘Khach hang’ phai dudc tao ra. Cac thudc tinh cua moét déi tugng hién hitu chi khi doi
tugng ay dudc tao ra.

Moi d6i tugng cia mot I8p phai cé cung cac thudc tinh.

Khao sat vi du sau:

Cac thugc tinh cua 16p Con nguoi Poi twgng dwrge tao tir I6p Con nguoi
Tén = | Mark

Chiéu cao = | 6ft 1lin.

Mau toc = | Black
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1.4.2 Hoat dong (Operation)

Cac hanh dong kha thi, nhu dugc dinh nghia trong mot I8p, dudc goi la ‘cac hoat dong’.

Pinh nghia

Mot hoat dong la mét dich vu dudc doi hdi cua mot doi tugng.

Cac hoat dong xac dinh cac hanh dong dugc doi hoi cia moét dbi tugng dudgc tao ra tor mot
I6p. Chdng han nhu ching ta khdng thé doi héi moét hoat ddng ‘Mua mét xe hai khac’ cua
mot doi tugng dugc tao ra tur I18p ‘Khach hang'.

Mot 18p chi 1d mdt nguyén mau. Vi thé&, trong mot I8p moét hoat ddng chi dugc dinh nghia.
Con viéc ap dung hoat dong ay chi xay ra ngi cac doi tugng riéng ré. Chdng han nhu hoat
dong ‘Nhap Tén’ ma I8p “Khach hang’ dinh nghia c6 thé dugc thuc hién ngi mot déi tugng
nao do.

Tap hop cac hoat ddng dudc yéu cau cho tat ca cac dobi tugng trong mot 16p.

1.4.3 Phuong thic (Method)

Cac hoat ddng dinh nghia cdc hanh ddng kha thi cé thé dugc yéu cau ciia mét ddi tugng.
Mot phuaong thirc la sy thuc thi thuc té€ cia mot hoat dong.

Pinh nghia

Phuong thirc la mot su xac dinh vé cach thi’c mot hoat dong dudc yéu cau dugc thuc thi.

Cac phudng thic xac dinh cach thirc thao tac trén cac dir liéu cia mot doi tuong. Bai vi
phuong thic 1a su thuc thi thuc t& mot hoat ddng, cho nén nd cé thé dugc ap dung cho
mot dGi tugng. M6t phudng thic la mot thuat toan tirng budc (step-by-step) xac dinh diéu
gi dudc thuc hién khi hoat dong ay dudc yéu cau.

Hay khao sat nhitng hoat ddng chung clia mét thuc thé thudc loai *Con ngudi’: Di, Noi. Chi
khi mdt ddi tugng cu thé cla loai ‘*Con ngudi’ dudc tao ra thi cdc hanh ddng ‘Bi’, ‘N6’ méi
dudgc thuc thi.

1.4.4 Thong diép (Message)

DE& yéu cdu mot hoat ddng cu thé nao dé dudc thuc hién, mdt thong diép dudc gdi téi ddi
tugng, thong diép nay dinh nghia hoat dong.

Pinh nghia

Mot thong diép la mot IGi yéu cau mot hoat dong.
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Khi moét dbi tugng nhan dugc moét thong diép, né thuc hién moét phudong thirc tuong ’ng.

Chdng han, mét d6i tugng dudc tao tur I8p ‘Khach hang’ dé nhdp tén clia ngudi s dung.
Khi dGi tugng nhan dudgc thong diép, nd tim va thuc thi phuong thirc *‘Nhap tén’.

Trong trudng hgp mot cdng ty, mdi bd phan dugc coi la mét déi tugng. Nhitng théng tin
dudc chuyén tdi va dugc ddn nhén tr méi bé phan (hodc qua théng bao lién bd phéan,

hoac qua nhitng chi thi miéng) tao nén nhirng théng diép gilta cac d6i tugng. Nhirng chi
thi nay cé thé dugc chuyén dich thanh nhitng I8i goi ham trong mét chuang trinh.

Phong ! Phong

Kinh K€ toan

doanh
$2000

Hinh 1.3 Cac d6i twong goi thong di¢p cho nhau

Trong hinh 1.3, ‘Kinh doanh’ va ‘Ké toan’ la hai boé phan khac nhau trong mot céng ty. Hai
bd phan nay dudc coi la hai d6i tugng khac nhau. Thong tin dugc truyén di va dudc dén
nhan gira cac b6 phan tao nén cac thong diép gilra cac doi tugng.

1.4.5 Su kién (Event)

MOt su kién 1a mét su viéc xay ra cho mot ddi tugng tai mot thdi diém. Pé dap Ung lai su
kién ay, dGi tugng sé thuc hién mot hoac nhiéu phuadng thic.

No6i cach khac, mét su kién la mot tdc nhan ma ddi tugng nay gay ra cho mot dbi tugng
khac. Chang han nhu click chudt trai trén mot nut.

D& hiéu rd hon cac su kién, hdy khao sat vi du sau tir ddi thuc:
‘MOt ngudi sé thét |én khi bi thoc bang mot vat nhon’.
‘Thoc’ la su kién gay ra su phan Ung la ‘thét Ién’.

Trong may tinh, mét ngudi sif dung nhan moét nat trén ban phim la moét su kién chung. Su
phan hdi ddi vdi su kién nay la viéc hién thi ky tu tuong ’'ng trén man hinh.

1.5 L&p va DPoi tucgng

Co6 mot su khac biét thuc su gitfta mot I16p va moét dbi tugng. Can nhan thic ro su khac biét
nay.

Mot 18p dinh nghia mét thuc thé, trong khi dé mot dbi tugng 1a mot trudng hgp cua thuc
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thé &y.

Doi tugng la mot mo hinh thuc, trong khi I16p la mot mo hinh khai niém - dinh nghia tat ca
cac thudc tinh va cac phuadng thirc dugc doi hoi cia mot doi tugng.

Tat ca cac doi tugng thubec vé cung mot I8p cé cung cac thudc tinh va cac phudng thirc.

Mot I8p 1& mot nguyén mau clia mot déi tugng. N xac dinh cdc hanh dong kha thi va cac
thudc tinh can thiét cho mot nhéom cac doéi tugng dac thu.

1.6 Thiét lIap (Construction) va Huy (Destruction)

1.6.1 Thiét lap

Mot I8p chi cung cdp nhitng dinh nghia vé cac thudc tinh va cac phuadng thirc kha thi. Cac
thudc tinh va cac phuong thirc cé thé dudgc truy cap chi khi mét ddi tugng dua trén mot
I8p dugc tao ra.

Khi mdt ddi tugng méi dudgc tao, cac thudc tinh clia nd trd nén hién thuc va cé thé dugc
gan gia tri. Tudng tu, cac phuong thic dugc dinh nghia cling dudc ap dung.

Pinh nghia
Thiét 1ap la moét tién trinh hién thuc héa mot déi tugng.
Ham thiét lIap la mot phudng thirc dac biét phai dudc goi trudc khi sif dung bat ky

phuong thic nao trong moét I6p. Ham Thiét 1ap khdi tao cac thudc tinh, va cap phat bé nhd
trong may tinh khi can thiét.

M&i mot 18p cd mot ham thiét I&p.

Khao sat lai trudng hgp clra hang ban xe hadi. Ngay tir lic dau chi dinh nghia cac I6p. Cho
dén khi mo6t khach hang mua moét xe hgi tai cira hang thi mot ddi tugng mdi giong nhu 16p
‘Khach hang’ méi dudc tao.

Khi d6i tugng nay dugc tao, mot s6 khoang tréng bo nhd dugc cap phat cho nhirng thudc
tinh cua nd dé luu trit cac gid tri dudgc gan cho cac thubc tinh &y (‘Tén’, ‘Bia chi’ ...). Ham
thi€t lap thuc hién viéc cdp phat nay. Vao luc nay, moi thudc tinh va phuong thirc cua déi
tugng san sang dé si dung.

Tudng tu nhu trudng hgp mot hoc sinh nhdp hoc tai mét trudng hoc. Khi mét hoc sinh
nhap hoc, mdt vai hanh ddng dudc thuc hién d€ nhan hoc sinh 8y vao trudng. D6 la:

> Xép I8p cho hoc sinh ay.
> Ghi tén hoc sinh 8y vao danh sach.
> XéEp cho ngoi.

Day la nhitng hanh dong déng loat dudc thuc hién ngay lic bat nhap hoc. Chiang tuong tu
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v@i nhitng hanh déng ma ham thiét 1ap cta mot doéi tugng thuc hién.
1.6.2 Huy
Khi moét dbi tugng khdong con can thiét nira thi nd sé bi huy bo.

Sé& lang phi tai nguyén, chdng han nhu bd nhd, néu nhu ti€p tuc dé cho mot d6i tugng ton
tai mot khi né khong con can thiét.

Pinh nghia
Ham Hay la mét phuong thirc dac biét dugec dung dé hiy bé mét ddi tugng.

Tién trinh Hay tiéu hay moét doi tugng va gidi phdng khoang trong bé nhd ma ham thiét
lap da cap phat cho nd. Ham Huy ciing triét tiéu kha nang truy cap dén doi tugng ay.

Mot khi mét ddi tugng bi huy thi cdc thudc tinh cliia nd khdng thé dudc truy cép, cling nhu
khdng mét phuong thirc nao cé thé dugc thuc thi.

Chang han, trong trudng hdp ban xe hai, mot khi nhan vién ban hang bo nghé, nhitng chi
tiét cua ngudi ay khong con lién hé. Vi thé, dbi tugng tudng ’ng sé bi huay. Diéu nay giai
phdng bd nhé dd cdp phat cho nhén vién ban hang dy. Khodng tréng nay gid day cd thé
dudc tai s dung.

Hay xem xét vi du vé trudng hoc trén day. Khi mot hoc sinh théi hoc, tén cta hoc sinh ay
bi loai ra khoi danh sach, va khoang tréng dudc giai phong cé thé dudc tai cdp phat.

Cac hanh déng dong loat nay tuong tu vdi cong viéc cua ham hay déi véi mot doi tugng.
1.7 Tinh Bén virng (Persistence)
Hay khao sat truéng hgp ban xe haoi. Nhitng chi tiét cua khach hang dugc Iuu trir ngay khi

xe hdi da dugc phan phéi.Viéc duy tri dif liéu van can thiét cho dén khi dif liéu dugc chinh
stfa hodac huy bo chinh thirc.

Pinh nghia

Tinh Bén virng la kha nang luu trit dit liéu cua moét d6i tugng ngay ca khi dbi tugng ay
khéng con ton tai.

Clra hang ban xe luu trir chi ti€t khach hang vao mot file. Nhitng chi tiét nay sé ton tai
trong file cho dén khi ching bi huy, hoac ban than file bi huy.

Chung ta dung cham tinh bé&n vitng mdi ngay. Hay xem viéc sdng tdc mot bai tho. Bai tho
la dir liéu ton tai trong tdm tri cua nha tho. Bao 1au nha thd con ton tai thi bay lau bai tho
con ton tai. Néu bai thd mudn ton tai ngay ca sau khi nha thd qua dgi thi né phai dugc
viét ra giay.

Bai thd dudc viét ra gidy tao nén su bén virng. Bai thd s€ ton tai bao lau van ban ay con
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dugc duy tri. Bai thd ay khong con ton tai khi td gidy dy bi xé rach, hoac chir nghia bi xéa
di.

1.8 Tinh Pong goi dir liéu

Tién trinh triru tugng héa dit liéu hd trg cho viéc xac dinh nhitng thudc tinh va nhitng
phuong thirc thiét yéu.

Thoéng thudng, cac d6i tugng st dung nhirng thubc tinh va nhitrng phudng thirc khong dudc
doi haéi béi ngudi sir dung doi tugng.

Chang han nhu trong trudng hgp I8p ‘Khach hang’. Ldp 8y cé6 mot phuang thiic xudt hoa
don. Gia sir rang khi hdoa don dudc xuat, mot trong nhirng chi ti€t dugc in ra trén hda don
la ngdy phan phdi. Tuy nhién chidng ta khdng biét thudc tinh ndo qua ddé ching ta cé thé
xac dinh thong tin nay.

Ngay phan phdi dugc phat sinh bén trong ddi tugng, va dudgc hién thi trén héa don. Nhu
thé ngudi si dung khéng nhén thiic vé cach thirc ma ngay phan phdi dugdc hién thi.

Ngay phén phéi cé thé dugc xir ly theo mét trong nhiing cach sau:

> Do 1a mot gid tri dugc tinh todn - Chang han, 15 ngay ké tir ngay dat hang.
> DO la mot gia tri c6 dinh - Xe hai dugc phan phéi vao ngay mung 2 moi thang.

DGi tugng si dung nhitng thudc tinh va nhitng phuong thirc mang tinh ndi bo. B&i vi
nhirng thudc tinh va nhitng phuong thirc c6 thé dugc che khudt khéi tAm nhin. Cac dgi
tugng khac va nhitng ngudi s dung khéng nhan thifc dugc cac thudc tinh va / hoac cac
phudng thidc nhu thé cé ton tai hay khong. Tién trinh che gidu cac thudc tinh, cac phudng
thic, hodc cac chi tiét caa viéc thi hanh dudc goi la ‘déng gdéi’ (encapsulation).

Pinh nghia

Pong goi la tién trinh che gidu viéc thuc thi nhitng chi tiét cia mot déi tugng doi vdi
ngudi s dung doi tugng ay.

Viéc déng goi phan tach nhitng khia canh cé thé truy cdp tr bén ngoai véi nhitng khia
canh chi dugc sir dung trong ndi bo cua déi tugng.

DPiém thuén Igi clia viéc ddng gdi la co thé tao ra bat ky thudc tinh hay phuong thirc can
thiét dé dap (ng doi hdi cdng viéc khi xdy dung mét I8p. Mat khac, chi nhitng thudc tinh
va / hodc nhitng phuang thirc cé thé dudc truy cdp tir bén ngoai I6p Ia trong thay.

MOt vi du khac vé viéc déng goi la I8p ‘Nhan vién ban hang’ da dudc dinh nghia & trén. Khi
phuong thic tinh tién hoa héng dudgc thuc thi, ngudi s dung khong biét chi ti€t clua viéc
tinh todn. T4t ca nhirng gi ho biét chi 1a tdng s& tién hoa hdng ma ho phai trd cho nhan
vién ban hang.

Mot trudng hop vé ddng goi ma ching ta gap trong doi séng hang ngay la viéc giao dich
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kinh doanh & mét cira hang. Khéqh hang yéu cau san pham X. Ho dudc trao cho san phdm
X, va ho phai tra tién cho san pham ay. Sau khi khach hang yéu cau san pham, ngudi ban

hang thuc hién nhitng hanh dong sau:

> Kiém tra mat hang trén ké hang. ,
> Giam s0 lugng mat hang trong bang kiém ké sau khi ban.

Tuy nhién, khach hang khong dudgc biét nhirng chi tiét nay.

1.9 Tinh thua ké

Hay khao sat cac I6p sau:

LSp Sinh vién LSp Nhan vién Lép Khach hang
Tén Tén Tén

Dia chi Dia chi Dia chi

Diém moén 1 Luong Ki€u xe da ban
Piém modn 2 Chirc vu Nhép tén

Nhap tén Nhap tén Nhéap dia chi
Nhép dia chi Nhap dia chi Nhép kiéu xe
Nhap diém Nhap chirc vu Xuat héa don
Tinh téng diém Tinh luang

Trong tat ca ba I8p, ching ta thay c6 moét vai thudc tinh va hoat dong chung. Chung ta
mudén nhom nhirng thudc tinh va nhitng hoat dong ay lai, va dinh nghia ching trong mot
I6p ‘Ngudi'.

Lép Ngudi
Tén

Dia chi
Nhap tén
Nhap dia chi

Ba I&p ‘Sinh vién’, ‘Nhan vién’ va ‘Khach hang’ tao nén I8p ‘Ngudi’. N6i cach khac, ba I6p
ay coO tat ca cac thudbc tinh va cac phuong thic cua I6p ‘NguGi’, ngoai ra ching con cé
nhirng thudc tinh va nhitng phudng thurc riéng.

Chung ta can phai dinh nghia I8p ‘Ngudi’ va st dung né trong khi dinh nghia cac I8p ‘Sinh
vién’, *‘Nhan vién’ va ‘Khach hang’.

Chung ta xay dung mot I6p ‘Ngudi’ véi nhirng thubc tinh va nhitng hoat dong nhu da trinh
bay & hinh trén. KE& ti€p, ching ta xay dung I8p ‘Khach hang’ bao gom I8p ‘Ngudi’ cOng vdi
nhirng thudc tinh va nhitng phudng thurc riéng.

Chung ta cé thé dinh nghia cac I6p ‘Sinh vién’ va ‘Nhéan vién’ theo cling cach thirc trén.
Nhu thé, ca ba I6p ‘Khach hang’, ‘Sinh vién’ va ‘Nhan vién’ déu chia sé nhirng thudc tinh
va nhirng phuadng thic ma I8p ‘Ngudi’ cung céap.
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LSp Sinh vién L6p Nhan vién Lép Khach hang
Di€ém mén 1 Luang Ki€u xe ban dudc
Diém modn 2 Chirc vu Nhap kiéu xe
Nha&p diém Nh&p chirc vu Xuét héa don
tinh téng diém Tinh luang

Theo ngon nglr hudng doi tugng, I8p ‘Khach hang’ dudgc goi la thira k€ I8p *Nguai'.

Pinh nghia: Tinh thira ké cho phép mot I6p chia sé cac thudc tinh va cac phuong
thdc dugc dinh nghia trong mot hoac nhiéu Iép khac.

Co hai khai niém quan trong khac lién két vdi tinh thua k€. LSp *Khach hang’ la I18p ‘Ngudi’
cong thém cadi khac. Nhu thé, 18p ‘Khach hang’ cé tat ca cac thudbc tinh va cac phuong
thic dugc dinh nghia trong I6p ‘Ngudi’ cong vdi cac thudc tinh va cac hoat dong cua riéng
no.

Trong vi du nay, I8p ‘*Khach hang’ dudc goi la ‘I8p con’ (subclass).

Pinh nghia: Lép thira hudng tir mot I6p khac dudc goi la Subclass.

Trong vi du trén, I6p ‘"Ngudi’ dudc coi la ‘I8p trén’ (superclass).

Pinh nghia: Mot Superclass la mot I8p ma cac dac tinh cia n6é dudc mot I6p khac
thua hudng.

Hay xem xét vi du vé I8p ‘Cac dong vat’ & hinh 1.4. ‘Cac dong vat’ la I8p trén cung ma cac
I6p khac ké thira. Chung ta c6 mot day cac I6p trung gian - ‘Con trung’, ‘Hru nhi’, ‘Bo
sat’, ‘Ludng cu’ - ma day cac I6p dudi ké thura.

Cac I8p 'Con trung’, ‘Hitu nhil’, 'BoO sat’, ‘Ludng cu”’ la nhirng I8p con cua I8p trén ‘Cac déng
vat’. Nhu thé, nhitng I8p nay cé tat cad nhirng thubc tinh va cac hoat dong cua I6p ‘Cac
dong vat’, cong thém nhirng thudc tinh va nhitng phuong thic clda riéng ching.

L8p ‘Hru nhi’ 1a I8p ma céac I8p ‘Con ngudi’ va ‘Khac con ngudi’ thira k€. Nhu thé, cac I6p
‘Con ngudi’ va ‘Khac con ngudi’ la cac I8p con cua I8p trén ‘Hiru nhi’.

Cac dong vat

Con trung H{ru nhi Bo sat

Con ngudi _ Khac con ngudi

LuGng cu
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Hinh 1.4 Tinh thira ké

1.9.1 Tinh Pa Thua ké

Trong tat ca cac vi du trén, mot I8p thua ké chi tir mot I16p. Ngay ca trong vi du thira k&€ vé
cac loai phuang tién di chuyén, moi I18p con chi cd mét I18p cha. Trudng hdp nhu thé goi 1a
‘thira ké dan’ (single inheritance).

Trong ‘da thira ké’, mot I6p con thira ké tur hai hay nhiéu I6p cha.

Hay khao sat vi du sau:

Lép Pudng L6p Pudng Lép Hinh anh L6p Vé mot
thang tron hinh

Khéi diém Ban kinh Hinh anh

Diém tan cling Tam diém V& hinh anh Nhan hinh vé
V& dudng thang V& dudng tron V& hinh

Trong hinh trén, chidng ta da xay dung mot I8p ‘Vé mot hinh’, 16p nay thira hudng ba 16p:
‘Dudng thang’, ‘Budng tron’, ‘Hinh anh’. Nhu thé I18p V& mot hinh’ két hop chlc nang cua
ba I6p trén thém vao chlc nang dugc dinh nghia bén trong né.

LSp ‘Vé& mot hinh’ 1a mot vi du vé tinh da thura k€.

C6 thé st dung tinh da thira k& dé xay dung mét I6p mdéi, 18p nay dan xuét chirc ndng cua
nd tUr moét vai I8p khac. Nhu thé, xét theo gdc canh cia ngudi st dung I8p mdi nay, chi
can mot I6p ma cung cap tat ca cac chic nang. Nhu vay, ho khéng can phai s dung
nhiéu doi tugng khac nhau.

Su thuén Igi quan trong nhét cua tinh thira k& 1a nd thic day viéc tai si dung ma chudng
trinh.

Trong vi du trén, ching ta c6 ba I8p ‘Budng thang’, ‘Budng tron’ va ‘Hinh anh’. Gia thiét
rang ba ngudi khac nhau xay dung ba I8p nay riéng biét. Bay gid, ngudi s’ dung can xay
dung mot I16p dé vé dudng thdng, v& dudng tron cling nhu hién thi hinh anh. Vi th& ho tim
ki€m xem co I6p nao dap i'ng moét hodc tat ca cac yéu cau dé. Néu cd nhitng I6p cung cap
chirc ndng thoa yéu cau thi ngudi sir dung sé thira k& nhirng I8p dé dé tao mét 16p méi.

GiG day ngudi st dung chi con phai viét ma chuong trinh cho nhitng dac tinh chua cé sau
ti€n trinh thira k€. Ngudi sir dung cé thé sir dung chinh ba I6p trén. Tuy nhién, su thira ké
cung cap mot bé nhirng chi’c nang hon dén trong mot 16p.

1.10 Tinh Pa hinh
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Trong moét chudng trinh cé cdu trdc (a structured program), mot phuong thdc chi Ung
dung cho mét ddi tugng. Chang han xét todn tl&r ‘*Céng’. Todn t& nay chi tinh téng cla hai
s& nguyén. Khi truyén hai gid tri 2 va 3 thi né hién thi 5. Chdng ta khéng thé cé mét loai
toan tir *Cong’ dé€ tinh tong cla hai gia tri vén ban (text) ‘Hello!” va ‘How are you?’ dé c6
dugc chudi van ban két qua ‘Hello! How are you?’

Trong hé th8ng hudng dbi tugng thi tinh huéng mo ta trén la kha thé.

Pinh nghia

Tinh da hinh cho phép mét phudng thic cé cac tac dong khac nhau trén nhiéu loai doi
tugng khac nhau.

V@i tinh da hinh, néu cung mot phudng thic ing dung cho cac doi tugng thudc cac I6p
khac nhau thi né dua dén nhirng két qua khac nhau. Ban chat cua su viéc chinh la phudng
thic nay bao gom cung moét s6 lugng cac tham sé.

Tinh da hinh la mo6t trong nhitng dac tinh quan trong nhat cta hé théng hudng doi tugng.
Mot vi du khac la phuong thic hién thi. Tuy thudc vao d6i tugng tac déng, phuong thic dy

cé thé hién thi mdt chuoi, hodc v& mdt dudng thdng, hodc hién thi mét hinh anh. Hay
khao sat hinh sau:

L8p: Hinh thé Cac I8p con

Di chuyén
Khai tao

Cac phuong
thic:

Hinh 1.5: Lép ‘Hinh thé’ va cac I18p con

Hinh trén cho thdy rdng V&' la mdt phuong thirc dugc chia sé gilra cac I8p con cua IGp
‘Hinh thé’. Tuy nhién, phuang thic V& dudc i’ng dung cho hinh hdp sé& khac vai hinh élip.

Tinh da hinh hd trg tinh déng goi.

Xét trén mdc dé ngudi s dung, ho chi cdn mdt phudng thirc V&’ cla I18p ‘Hinh thé’. Con
cach thirc ma phuadng thirc ‘W&’ dugc thuc thi cho cac trudng hgp khac nhau thi ho khéng
can biét.

1.11 Nhirng thuan Igi cua Phuong phap hudéng Po6i tucgng

L4p trinh hudng d6i tugng doi hoi mot su' chuyén hudng quan trong trong tu duy cla cac
l&p trinh vién. Phuong phdp nay lam cho t8c dd phat trién cac chudong trinh mdi nhanh
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han, va néu dugc st dung cach ding dadn phuong phap nay sé cai tié€n viéc duy tri, viéc tai
st dung va viéc danh gia phan mém.

Nhirng diém thuén Igi cia phuong phap hudng d6i tugng la:

>

Phuong phdp nay tié€n hanh tién trinh phan tich, thiét k€ va phat tri€én mét van dé
trong khuén khd nhitng khai niém va thuat nglr thudc lanh vuc &ng dung. Vi thé, co
mot su tuong hgp cao nhat gilra viéc phat trién ('ng dung va van dé thuc té.

Chéng han nhu trong trudng hgp ban xe hoi, 8 moi giai doan cla viéc phan tich,
thi€t ké va phat trién Ung dung, ludn ludn cé ti€éng ndi cua khach hang, cua nhan
vién ban hang ...

Phuong phap nay ho trg viéc chia sé bén trong mét (fng dung.

Phudng phap nay hd trg viéc tai st dung cac d6i tugng khi cac i'ng dung md&i dugc
phat trién. Day la su thuan Igi rat quan trong xét trong khia canh giam thiéu chi phi
c6 y nghia lau dai.

Chang han nhu hanh vi cia khach hang mét khi dugc md hinh hda trong mét (ng
dung thi c6 thé dudc s dung lai cho nhitng ing dung lién hé cé bao gdm mé hinh
khach hang.

Phuong phdp nay giam thiéu cac 16i va nhitng van d& lién quan dén viéc bao tri ing
dung do kha nang tai s dung cac doi tugng.

Phuong phdp nay téng toc ti€n trinh thiét k€ va phat trién, mét [an nita day la két
qua cua viéc tai sir dung cac doi tugng.
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Tom tat bai hoc

>

Lép trinh hudng DGi tugng la mot cach tu duy mdi dé giadi quyét van dé vdi may vi
tinh. Thay vi no luc dua van dé vao trong khuén kho quen thudc véi may vi tinh,
phuong phap hudng doéi tugng tim ki€m mot giai phap toan ven cho mét van de.

Su triru tugng hda dir liéu la ti€n trinh xac dinh va nhdm cac thudc tinh va cac
phuong thlc lién quan dén mot thuc thé dac thu, trong tuong quan véi mét ng
dung.

Mot I8p dinh nghia mdt thuc thé theo nhitng thudc tinh va nhitng phuong thic
chung.

Mot doi tuogng la moét trudng hop cia mot 6p.

M6t I18p dinh nghia mdt thuc thé, con ddi tugng la thuc thé hién thuc.

Ti€n trinh hién thuc héa mot d6i tugng dudgc goi la Thiét 1ap (Construction).
Ti€n trinh hay bd mot doi tugng dudc goi la Hay (Destruction).

Tinh bén virng 1a kha nang luu trir dir liéu cta moét dbi tuong vugt qua thdi gian tén
tai ctia do6i tugng do.

Viéc dong goi la tién trinh che gidu viéc thuc thi chi tiét cia moét déi tugng doi vai
ngudi sir dung doi tugng ay.

Tinh thira k& la ca ché cho phép moét I8p chis sé cac thudc tinh va cac phudng thirc
dugc dinh nghia trong mot hoac nhiéu 16p khac.

Tinh da hinh la moét thudc tinh cho phép mot phuadng thirc cé cac tac dong khac
nhau trén nhiéu déi tugng khac nhau.

Phuong phap hudng ddi tugng dua ra tién trinh phéan tich, thiét k& va phat trién (ing
dung trong khudn khé cac khai niém va cac thuat ngit thudc Ianh vuc 'ng dung.
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Kiém tra su tién bd

1. Su triu tugng héa dir liéu dong nghia vdi su che gidu dit liéu. Dang/Sai
2. Dinh nghia su Triru tugng héa dir liéu.
3. Viéc dong goi dit liéu che gidu nhirng chi tié€t thuc thi d6i véi nhirng doi tugng khac.
Pung/Sai
4. Tinh da hinh cho phép chung ta tao nhitng d6i tugng khac véi cung moét tén.
3 buang/Sai
5. MOi mé6t dG6i tugng cd mot va dugc xac dinh ro.
6. Tat cad cac do6i tugng cua mot I6p déu cd cung mot tadp hdp cac thudc tinh.
Pang/Sai
7. MOt ddi tugng dinh nghia mét thuc thé, trong khi mot I18p la thuc thé cu thé.
Puang/Sai
8. Dinh nghia tinh Da hinh.
Bai tap
1. Thiét ké cac thanh phan va cac hanh déng khi mot khach hang thuc hién moét giao
dich ATM (Automatic Teller Machine).
2. Liét ké nhitng thudc tinh va nhitng phuong thirc can cé dé vé& mdt hinh da giac.
Chuong 2
NHAP MON JAVA
Muc tiéu
> N&m dudc cac dac trung cua Java
» Céc kiéu chuadng trinh Java
» Dinh nghia vé may ao Java
» Cac ndi dung cua JDK (Java Development Kit)
> S0 ludc cac dac trung mdi cua Java2

2.1 Gidgi thiéu Java

Java la mot ngon ngit Iap trinh dugc Sun Microsystems gidgi thiéu vao thang 6 nam 1995.
Tu dd, nd da trd thanh moét cong cu lap trinh cua cac lap trinh vién chuyén nghiép. Java
dugc xay dung trén nén tang cua C va C++. Do vay né sir dung cac cu phap cua C va cac
dac trung hudng doéi tugng cia C++.

Vao nam 1991, moét nhém cac ky su cia Sun Microsystems cé y dinh thiét k€ mot ngbn
ngi 14p trinh d€ diéu khién cac thiét bi dién ti nhu Tivi, may gidt, 10 nudng, ... Méc du C
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va C++ c6 kha nang lam viéc nay nhung trinh bién dich lai phu thudc vao tirng loai CPU.
Trinh bién dich thudng phai t8n nhiéu thdi gian d€ xdy dung nén rat dat. Vi vy d€ moi
loai CPU cé moét trinh bién dich riéng la rat tén kém. Do dé nhu cau thuc té doi hdi mot
ngdn nglf chay nhanh, gon, hiéu qua va ddc |ap thiét bij tlc 1a cé thé chay trén nhiéu loai
CPU khac nhau, dudi cac moi trudng khac nhau. “Oak” da ra dGi va vao nam 1995 dugc
déi tén thanh Java. M&c du muc tiéu ban dau khdng phai cho Internet nhung do déc trung
khong phu thudc thiét bi nén Java da trd thanh ngén ngi Iap trinh cho Internet.

2.1.1 Java la gi

Java la ngén ngir 18p trinh hudng déi tugng, do vay khdng thé dung Java dé viét mot
chuang trinh hudng chiric nang. Java cé thé giai quyét hdu hét cac cong viéc ma cadc ngén
nglt khac cé thé lam dudc.

Java la ngdn ngi vira bién dich vira thong dich. Dau tién ma ngudn dudgc bién dich bang
cdng cu JAVAC dé chuyén thanh dang ByteCode. Sau d6 dudc thuc thi trén tirng loai may
cu thé nhd chudng trinh théng dich. Muc tiéu cla cac nha thiét k& Java |a cho phép ngudi
|ap trinh viét chuong trinh mdt [An nhung cé thé chay trén bat cf phan cliing cu thé.

Ngay nay, Java dudc st dung réng rai dé viét chuong trinh chay trén Internet. N6 1a ngdn
nglr 1ap trinh hudng doi tugng doc lap thiét bi, khong phu thubéc vao hé diéu hanh. N6
khéng chi dung dé viét cac ('ng dung chay don |é hay trong mang ma con dé xay dung cac
trinh diéu khién thiét bi cho dién thoai di ddng, PDA, ...

2.2 Cac dac trung cua Java
Dan gian
Hudng doi tugng
Doc 1ap phan ciing va hé diéu hanh
Manh
Bao mat
Phan tan
Pa ludng
bong

YVVVVYVYVYY

2.2.1 bon gian

Nhirng ngudi thiét k& mong mudn phat trién moét ngdén ngit dé& hoc va quen thudc véi da
s6 ngudi lap trinh. Do vay Java dudc loai bo cac dac trung phic tap cua C va C++ nhu
thao tac con tro, thao tac nap de (overload),... Java khéng s dung |énh “goto” cling nhu
file header (.h). Cau truc “struct” va “union” cling dudc loai bd khoi Java.

2.2.2 Hudng doi tugng

Java dudc thiét k& xoay quanh md hinh huéng ddi tugng. Vi vy trong Java, tiéu diém la
dir liéu va cac phudng phap thao tac I1én dir liéu d6. DI liéu va cac phuong phap mo ta
trang thai va cach ’'ng xur cia mot doi tugng trong Java.

2.2.3 Poc lap phan cirng va hé diéu hanh
DAy la khd ndng mét chuong trinh dugc viét tai mdt may nhung cd thé chay dugc bét ky
dau. Chung dudc thé hién ¢ mdc ma ngudn va muic nhi phan.
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O mic ma ngudn, ngudi 1&p trinh can Mo ta kiéu cho mdi bién. Kiéu di liéu trong Java
nhat quan cho tat ca cac hé diéu hanh va phén cirng khac nhau. Java co6 riéng mét thu
vién céc I8p cd sd. Vi vy chuadng trinh Java dugc viét trén mét may co thé dich va chay
tran tru trén cac loai may khac ma khong can viét lai.

O muc nhi phdn, mot chuang trinh d3 bién dich cé thé chay trén nén khac ma khong can
dich lai ma nguon. Tuy vay can c6 phan mém may ao Java (sé dé cap dén & phan sau)
hoat dong nhu moét trinh thong dich tai may thuc thi.

Hinh 2.1

Trinh bién dich s& chuyén cdc chuong trinh viét bédng C, C++ hay ngdn nglr khac thanh
ma may nhung phu thubc vao CPU. Nén khi mudn chay trén loai CPU khac, ching ta
phai bién dich lai chudng trinh.

Hinh 2.2

Mdi trudng phat trién cla Java dudc chia Iam hai phan: Trinh bién dich va trinh théng
dich. Khéng nhu C hay C++, trinh bién dich cta Java chuyén ma ngudn thanh dang
bytecode doc Iap vdi phan cliing ma cé thé chay trén bat ky CPU nao.

Nhung dé thuc thi chuang trinh dudi dang bytecode, tai méi may can phai cé trinh théng
dich cta Java hay con goi la mdy ao Java. May ao Java chuyén bytecode thanh m3 Iénh
ma CPU thuc thi dudc.

2.2.4 Manh mé

Java yéu cau chat ché vé kiéu dir liéu va phai mé ta rd rang khi viét chuong trinh. Ching
sé kiém tra luc bién dich va ca trong thdi gian thong dich vi vay Java loai bo céc ki€u dir
liéu de gay ra loi.

2.2.5 Bao mat

Java cung cdp mot s I6p dé ki€ém tra bao mat.

O I6p dau tién, dir liéu va cac phuong phap dugc dong goi bén trong I6p. Chdng chi dugc
truy xuat thong qua cac giao dién ma I8p cung cap. Java khéng ho trg con troé vi vay
khéng cho phép truy xuat bé nhd truc ti€p. N6 cling ngan chan khéng cho truy xuéat thong
tin bén ngoai cia mang bang k¥ thuat tran va cling cung cdp ky thuat don rac trong bd
nhg. Cac dac trung nay tao cho Java an toan va c6 kha nang co déng cao.

Trong I8p th(r hai, trinh bién dich ki€m sodt d& dam bao m3a an toan. L&p th ba dudc
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dam bao bdi trinh thong dich. Chung ,kié’m tra xem bytecode cé dam bao cé]c qui tdc an
toan trudc khi thuc thi. L8p th(r tu kiém soat viéc nap cac I8p I1én b nhé dé giam sat viéc
vi pham gidi han truy xuat trudc khi nap vao hé thong.

2.2.6 Phan tan

Java c6 thé dung dé xay dung cac &'ng dung c6 thé lam viéc trén nhiéu phan cl’ng, hé
diéu hanh va giao dién do6 hoa. Java dudc thiét ké cho cac ing dung chay trén mang. Vi
vay ching dudc st dung réng rai trén Internet, noi si dung nhiéu nén tang khac nhau.

2.2.7 Pa ludng

Chuong trinh Java st dung k¥ thuét da ti€n trinh (Multithread) d€ thuc thi cac cbng viéc
dong thdi. Chiung cling cung cap giai phap déng bd gilra cac tién trinh. Bac tinh ho trg da
tién trinh nay cho phép xdy dung cac 'ng dung trén mang chay uyén chuyén.

2.2.8 bong

Java dudc thiét k& nhu mot ngdn ngit ddng dé€ dap ¢’ng cho nhitng méi trudng md. Cac
chuang trinh Java b8 xung cac théng tin cho cac d6i tugng tai thdi gian thuc thi. Diéu nay
cho phép kha nang lién két dong cac ma.

2.3 Cac kiéu chuong trinh Java

Chuing ta cé thé x4y dung céc loai chuong trinh Java nhu sau:

2.3.1 Applets )

Day la chudng trinh chay trén Internet thong qua cac trinh duyét ho trg Java nhu IE hay
Netscape. Ban c6 thé dung cac cdng cu cla Java dé xay dung Applet. Applet dugc nhing
bén trong trang Web hodc file HTML. Khi trang Web hién thi trong trinh duyét, Applet sé&
dugc nap va thuc thi.

2.3.2 Ung dung thuc thi qua dong Iénh
Céac chuadng trinh nay chay tir ddu nhac Iénh va khdng st dung giao dién d6 hoa. Cac
théng tin nhap xuét dugc thé hién tai ddu nhic Iénh.

2.3.3 Ung dung d6 hoa
Pay la cac chudng trinh Java chay doc lap cho phép nguGi dung tuong tac qua giao dién
do hoa.

2.3.4 Servlet

Java thich hgp dé phat trién ('ng dung nhiéu I8p. Applet Ia chugng trinh d6 hoa chay trén
trinh duyét tai may tram. O cadc &ng dung Web, may tram gui yéu cau téi may chu. May
chu xur ly va gui ngudc két qua trd lai may tram. Cac chudng trinh Java API chay trén may
chu giam sat cac qua trinh tai may chu va tra IGi cac yéu cau cua may tram. Cac chudng
trinh Java API chay trén may chd nay md& rong kha nang cua cac i'ng dung Java API
chuén. Céc 'ng dung trén may chl nay dudc goi la cac Servlet. hodc Applet tai may cha.
Cac xU ly trén Form cua HTML la cach st dung ddn gian nhéat cua Servlet. Ching con cé
thé dugc dung dé xur ly dit liéu, thuc thi cc transaction va thudng dudc thuc thi qua may
chu Web.
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2.3.5 Ung dung co s& dif liéu
Céc (ng dung nay st dung JDBC API dé két ndi tdi ca sé dif liéu. Ching cé thé Ia Applet
hay 'ng dung, nhung Applet bi gidi han bdi tinh bao mat.

2.4 May ao Java (JVM-Java Virtual Machine)

May ao Java la trai tim ctia ngbén ngir Java. Moi trudng Java bao gom nam phéan tu sau:
Ngon nglr
Dinh nghia Bytecode
Cac thu vién I8p Java/Sun
May ao Java (JVM)
Cau truc cua file .class
ac phan tu tao cho Java thanh céng la
Dinh nghia Bytecode
Cau trac cua file .class
May ao Java (JVM)
Kha nang cc dong cua file .class cho phép cac chuong trinh Java viét mét Ian nhung chay
8 bat ky dau. Kha nang nay cé dugc nhd su gilp d3 cua may ao Java.

VVVQOVYYYY

2.4.1 May ao Javalagi?

Mdy ao la mét phadn mém dua trén co s may tinh do. N6 cd tap hop cac Iénh logic dé xac
dinh cac hoat ddng clia may tinh. Ngudi ta c6 thé xem né nhu mdt hé diéu hanh thu nha.
N6 thiét 1ap cac I8p triru tugng cho: Phan cing bén dudi, hé diéu hanh, ma da bién dich.
Trinh bién dich chuyén ma ngudn thanh tap cac Iénh cda may ao ma khdéng phu thuéc vao
phan c’ng cu thé. Trinh théng dich trén méi may sé& chuyén tap I1énh nay thanh chuong
trinh thuc thi. May ao tao ra mdt méi trudng bén trong dé thuc thi cac I1énh bang cach:

> Nap cac file .class

> Quan ly bé nhé

> Don “rac”

Viéc khéng nh&t quén clia phan clng 1am cho may ao phai st dung ngan x&p dé luu trir
cac thong tin sau:

> Cac “"Frame” chlra cac trang thai cta cac phuong phap.

> Cac toan hang cua ma bytecode.

> Cac tham s6 truyén cho phuong phap.

> Cac bién cuc bo.

Khi JVM thuc thi ma, mot thanh ghi cuc b6 cé tén “Program Counter” dudc s dung.
Thanh ghi nay tré téi Iénh dang thuc hién. Khi can thiét, cé thé thay déi ndi dung thanh
ghi d€ ddi hudng thuc thi cha chuong trinh. Trong trudng hgp thdng thudng thi tirng Iénh
mot naGi ti€p nhau sé dudgc thuc thi.

Mot khai niém thong dung khac trong Java la trinh bién dich “Just In Time-JIT". Cac
trinh duyét thdng dung nhu Netscape hay IE déu cé JIT bén trong dé ting téc dd thuc thi
chudng trinh Java. Muc dich chinh cla JIT la chuyén tép Iénh bytecode thanh m& may cu
thé cho tirng loai CPU. Céac Iénh nay s& dudc luu trit va s dung méi khi goi dén.

2.4.2 Quan ly boé nhé va don rac
Trong C, C++ hay Pascal ngudi 1ap trinh st dung phucng phédp nguyén thay dé cdp phat
va thu hoi b6 nhd & vung “Heap”. Heap la vung b6 nhé I16n dugdc phan chia cho tat ca cac
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thread.

D& quan ly Heap, bd nhé dudc theo ddi qua cac danh sach sau:

Danh sach cac vung nhdé ranh chua cap phat.

Danh sach cac vung da cap.

Khi cd mo6t yéu cau vé cadp phat bé nhd, hé thong xem xét trong danh sach chua cap phat
dé 18y ra khéi bd nhd dau tién cb kich ¢ sat nhat. Chién thuat cdp phat nay giam t&i
thi€u viéc phdn manh clta heap.

“Coalescing” 13 ky thut khac cling gidm thi€u viéc phdn manh cla heap bé ng céch
gom lai cac ving nhé chua dung lién nhau. Con k¥ thua t sap x&p lai cac phan da dung
dé tao vung nhd ranh I6n hon goi 1a “Compaction”.

Java sU dung hai heap riéng biét cho cdp phat vung nhg tinh va vung nhg dong. Mot heap
(heap tinh) chira cac dinh nghia vé I8p, cac hdng va danh sach cac phucong phap. Heap
con lai (heap dong) dudc chia lam hai phan dudc cadp phat theo hai chiéu ngudc nhau.
MOt bén chira dbi tugng con mot bén chilra con tro tré dén dodi tugng do.

“Handle” la cdu tric bao gom hai con tré. Mot tro dén bang phuaong phap cua doi tugng,
con trd th( hai tré dén chinh d6i tugng do. Chi y rang khi “compaction” can cap nhat lai
gia tri con tré cua cau truc “handle”.

Thuét todn don rac cé thé ap dung cho cac ddi tugng dat trong heap déng. Khi cé yéu

cau vé bd nhd, trinh quan ly heap trudc tién ki€m tra danh sach bd nhé chua cdp phéat.
Néu khéng tim thay khdi bo nhé nao phu hgp (vé kich c@) thi trinh don rac sé dugc kich
hoat khi hé thong ranh. Nhung khi doi hoi bd nhé cap bach thi trinh don rac sé dudc kich
hoat ngay.

Trinh don rac goi ham Finalize trudc khi don dep doi tugng. Ham nay sé don dep cac tai
nguyén bén ngoai nhu cac file dang md. Céng viéc nay khong dudgc trinh don rac thuc thi.

2.4.3 Qua trinh kiém tra file .class

Viéc kiém tra dugc ap dung cho tat ca cac file .class sdp dudc nap 1én bd nhd dé dam bao
tinh an toan. Trinh “Class Loader” sé& kiém tra tat ca cac file .class khéng thudc hé diéu
hanh va&i muc dich gidm sat su tuén thu cac nghi thirc d& phat hién cac file .class c6 nguy
cd gay hu héng dén bd nhd, hé thong file cuc bo, mang hodc hé diéu hanh. Qua trinh
kiém tra s& xem xét dé&n tinh toan ven toan cuc cua Iép.

File .class bao gom ba phan logic la:

> Bytecode

> Thong tin vé Class nhu phucng phap, giao dién va cac gia tri dugc tap hgp trong
qua trinh bién dich.

> Cac thudc tinh vé I6p.

Cac thong tin cua file .class dudc xem xét riéng ré trong cac bang sau:

> Bang Field chlra cac thudc tinh

> Bang Method chira cac ham cua class

> Bang Interface chilra cac giao dién va cac hang sé

Qua trinh kiém tra file .class dudc thuc hién & bdn mc:

> MUc dau tién thuc hién viéc kiém tra ci phadp d& dam bao tinh cdu tric va tinh toan
ven cu phap cua file .class dugc nap.

> MUc thd hai s& xem xét file .class d& dam bao cac file nay khdng vi pham cac
nguyén tac vé su nhat quan ngi nghia.

> MUc th ba s& kiém tra bytecode. Trong budc nay cac théng tin so sanh sé& la s6
théng s8 truy@n clia ham, kha ndng truy xuét sai chi s6 ciia mang, chudi, biéu thirc.

>  MUc th( tu s kiém tra trong thdi gian thuc thi d& gidm sat cac viéc con lai ma ba
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budc trén chua lam. Vi du nhu lién két t&i cac I8p khac trong khi thuc thi, hay kiém tra
quyén truy xuat. Néu moi diéu thoa man, I6p sé dugc khdi tao.

2.5 BO cong cu phat trién JDK (Java Development Kit)
Sun Microsystem dua ra ngdn ng{f 1p trinh Java qua san phdm cé tén la Java
Development Kit (JDK). Ba phién ban chinh la:

Java 1.0 - S dung lan dau vao nam 1995
Java 1.1 - Pua ra ndm 1997 v4I nhiéu vu diém hon phién ban trudc.
Java 2 - Phién ban mdi nhét

JDK bao gom Java Plug-In, ching cho phép chay truc ti€p Java Applet hay JavaBean
bang cach dung JRE thay cho s dung mdi trudng thuc thi ma c dinh cua trinh duyét.
JDK chira cac cong cu sau:

2.5.1 Trinh bién dich, 'javac'
Cu phap:
javac [options] sourcecodename.java

2.5.2 Trinh thong dich, 'java’
Cu phap:
java [options] classname

2.5.3 Trinh dich ngudgc, 'javap'
Cu phap:
javap [options] classname

2.5.4 Cong cu sinh tai liéu, 'jJavadoc'
Cu phap:
javadoc [options] sourcecodename.java

2.5.5 Chudng trinh tim 16i - Debug, 'jdb
Cu phap:
jdb [options] sourcecodename.java
OR
jdb -host -password [options] sourcecodename.java

2.5.6 Chuadng trinh xem Applet, 'appletviewer'
Cu phap:
appletviewer [options] sourcecodename.java / url

2.6 Java Core API
Nhén Java API dugc dua ra qua phién ban JFC 1.1. M6t s6 package thudng dung dudc liét
ké nhu sau:
2.6.1 java.lang

Ch(ra cac I18p quan trong nhét ctia ngdn ngit Java. Ching bao gém céc ki€u dit liéu ca ban
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nhu Character, Integer,... Chung ciing chra cac I8p 1am nhiém vu x{r ly 16i va cac 16p
nhap xuat chuan. Moét vai I6p quan trong khac nhu String hay StringBuffer.

2.6.2 java.applet

Day la package nho nhat chra mot minh I6p Applet. Cac I8p Applet nhiing trong trang
Web déu dan xuat tu I6p nay.

2.6.3 java.awt

Package nay dudgc goi la Abstract Window Toolkit (AWT). Chung chdra cac tai nguyén
dung dé tao giao dién d6 hoa. MOt s6 I6p bén trong la: Button, GridBaglLayout, Graphics.
2.6.4 java.io

Cung cép thu vién nhdp xudt chuén cliia ngdn ngit. Ching cho phép tao va quan ly dong
d{ liéu theo mot vai cach.

2.6.5 java.util

Package nay cung cap mét s6 cong cu hitu ich. Mot vai I8p cua package nay la: Date,
Hashtable, Stack, Vector va StringTokenizer.

2.6.6 java.net

Cung cap kha nang giao ti€p véi may tu xa. Cho phép tao va két néi v8i Socket hoac
URL.

2.6.7 java.awt.event

ChUra céc 18p dung dé xur ly céc su kién trong chuong trinh nhu chudt, ban phim.
2.6.8 java.rmi

Céng cu dé& goi ham tir xa. Chdng cho phép tao ddi tugng trén may khac va sir dung cac
dGi tugng dé trén may cuc bo.

2.6.9 java.security

Cung c8p cac cdng cu can thiét d& ma héa va dam bao tinh an toan cta dit liéu truyén
gilta may tram va may chu.

2.6.10 java.sql

Package nay ch(ra Java DataBase Connectivity (JDBC), dung dé truy xudt cc s& dif liéu
guan hé nhu Oracle, SQL Server.

2.7 Cac dac trung mdi cua Java 2
Cac phién ban trudc cta Java chi thich hgp dé viét cac i‘ng dung nhé trén Web haon 1a xay
dung cac i'ng dung chay trén mang dé dam nhiém toan bd cac cdng viéc clia cia mot
cong ty hodc hé théng phan tan. Java 2 dap Ung yéu cau nay. Mot vai dac trung cua
chung la:
- Swing
DAy la mét tp cac I8p va giao dién méi dung dé tao giai dién ('ng dung dd hoa bang thiét
k€ “Nhin va can giac” (Look and Feel)
- Kéo va tha
DAy 1a kha nang di chuyén théng tin gilta cdc &’ng dung hay cac phan khac nhau cua
chuang trinh.
- Java 2D API )
Chg\ra cac tap hgp cac I8p ho trg cho anh va do hoa hai chiéu.
- Am thanh

Tap hgp cac dac trung am thanh hoan toan mdi cho Java.

Chuwong 1: Lap Trinh Hwéng Bbi Twong 29



WwWw.updatesofts.com

- RMI

RMI (Remote Method Invocation) cho phép cac irhg dung goi cac phudng phap cua doi
tugng tai may tir xa va cho phép giao ti€p véi ching.

Tém tat

> Java la ngon ngir bién dich va thong dich
> Cac dac trung cua Java

Dan gian

Hudng doi tugng

Doc 1ap phan cing

Manh

Bao mat

Phan tan

Da ludng

bong

> May ao Java

> Java Development Kit

> Cac dac trung mdai cua Java 2

Bai t

Im>

P

Cai dat Java 2

G& cdc l1énh sau tai ddu nhac va liét ké cac tham s6 khac nhau cta chang:
javac

java

Chuong 3
NEN TANG CUA NGON NGU JAVA

Muc tiéu cua bai:
K&t thdc chuong nay ban co thé :
> Doc hi€u mdt chuong trinh viét bidng Java
Nam bat nhitng khai niém co ban vé ngdn ngir Java
Nhan dang céc kiéu dit liéu
Nhan dang cac toan tur
Dinh dang két qua xuét liéu (output) st dung cac chudi thodt (escape sequence)

YV V V VYV V

Nhén bié€t cac cau trac lap trinh cd ban
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3.1 Cau tric mot chuong trinh Java

Phan dau ciia mdt chuong trinh Java xac dinh théng tin mdi trudng. D& lam dugc viéc nay,
chugng trinh dugc chia thanh cac I6p hodc cac géi riéng biét. Nhitng géi nay s& dugc chi
dan trong chudng trinh. Théng tin nay dugc chi ra véi sy trg giup cua phat biéu nhap
“import”. Moi chudng trinh cé thé cé nhiéu hon moét phat biéu nhap. DuGi day la mét vi du
vé phat biéu nhép:

import java. awt. *;

Phat biéu nay nhap goi ‘awt’. Géi nay dung dé tao mdt d6i tudng GUI. O day java Ia tén
cua thu muc chilra tat ca cac gdéi ‘awt’. Ky hiéu “*” chi tat ca cac I8p thudc goi nay.

Trong java, tat cd cac ma,bao gom cac bién, va cach khai bao nén dudc thuc hién trong
pham vi mét I3p. Bdi vy, ting khai bdo 18p dudc tién hanh sau mét phat biéu nhéap. Mot
chuong trinh don gian co thé chi c6 mot vai I6p. Nhitng I168p nay cé thé md rong thanh cac
I3p khac. Moi phat biéu déu dugc két thuc bdi dau cham phay “;”. Chuadng trinh con cé thé
bao gobm cac ghi chu, chi dan. Khi dich, chuong trinh dich sé tu loai bo cac ghi chu nay.

Dang co ban cua mét I6p duodc xac dinh nhu sau :

Class classname

{

/* Day la dong ghi chu*/

int numi,num2; // Khai bao bién vdi cac ddu phay gilia cac bién
Show()
{

// Method body

statement (s); // Két thuc bdi ddu chdm phay

;
;

“Token” la don vi riéng |&, nho nhat, cé y nghia dG6i vdi trinh bién dich cua mot chucng
trinh Java. Mot chudng trinh java la tap hgp cua cac “token”

Cac “token” dudc chia thanh nam loai:

> Dinh danh (identifiers): Dung dé thé hién tén bi€n, phuong thic, hodc cac 18p.
Chuadng trinh bién dich sé xac dinh cac tén nay la duy nhat trong chudng trinh. Khi
khai bdo dinh danh can luu y cac diém sau day:
= Mbi dinh danh dugc bdt ddu bédng mot chit cdi, mot ky tu gach dudi hay dau
déla ($). Cac ky tu ti€p theo cé thé la chif cdi, chit s6, ddu $ hodc mét ky tu
dugc gach dudi.
= Mbi dinh danh chi dugc chira hai ky tu d3c biét, tic 1a chi dugc chlra mot ky
tu gach dudi va mét ky tu dadu $. Ngoai ra khéng dugc phép s dung bat ky
ky tu dac biét nao khac.

*= Cac dinh danh khéng dudgc sir dung dau cach “ ” (space).
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3.2

TU khod/tur du phong (Keyword/Reserve Words): Mot s6 dinh danh da dugc Java
xac dinh trudc. Ngudi lap trinh khéng dugc phép sir dung ching nhu mot dinh danh.
Vi du ‘class’, ‘import’ la nhirng tUr khoa.

Ky tu phan cach (separator): Thong bao cho trinh bién dich viéc phdn nhdm cac
phan tlr cua chudng trinh. M6t vai ky tu phan cach cda java dudc chi ra dudi day:

{ )5
Nguyén dang (literals): La cac gia tri khdng d6i trong chuong trinh. Nguyén dang cé

thé 13 cac s6, chudi, cc ky tu hodc cac gia tri Boolean. Vi du 21, ‘A’, 31.2, “This is a
sentence” la nhitng nguyén dang.

Cac toan tu: Cac qua trinh xac dinh, tinh toan dudc hinh thanh béi dir liéu va cac
dGi tugng. Java c6 mot tap I8n cac toan tur. Chung ta sé thao luan chi ti€t ¢ chucng
nay.

Chuang trinh JAVA dau tién

Ching ta hdy bat dau tur chuong trinh Java cd dién nhat véi mét ing dung don gian.
Chuang trinh sau day cho phép hién thi mét thong diép:

Chuong trinh 3.1
// This is a simple program called "First.java”

class First

{

b

public static void main(String args[])
{

System.out.printin("My first program in Java”);

Tén file dong vai tro rat quan trong trong Java. Chudng trinh bién dich Java chdp nhan
phan mé& rong .java. Trong Java cac ma can phai gom thanh cac I&p. Bdi vay tén I8p va
tén file cé thé trung nhau. Do dd Java phan biét rach roi chi in hoa va chif in thudng
(case-sensitive). N6i chung tén I8p va tén file nén khac nhau. Vi du tén file ‘First’ va ‘first’
la hai file khac nhau.

Pé bién dich ma ngudn, ta x& dung trinh bién dich java. Trinh bién dich xac dinh tén cua
file nguon tai dong Iénh nhu mo ta dudi day:

C:\jdk1,2,1\bin>javac First.Java

Trinh dich java tao ra file First.class chlta cdc ma “bytecodes”. Nhitng m& nay chua thé
thuc thi dugc. D€ chuong trinh thuc thi dugc ta cdn dung trinh théng dich “java
interpreter”

Lénh dudc thuc hién nhu sau:
C:\jdk1,1,1\bin>java First
K&t qua sé& hién thi trén man hinh nhu sau:
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My first program in Java
3.2.1 Phan tich chudng trinh dau tién

// This is a simple program called “First.java”

Ky hiéu “// " dung dé thuyé&t minh dong |&nh. Trinh bién dich s& bd qua dong thuyét minh
nay Java con hd trg thuyét minh nhiéu dong. Loai thuy&t minh ndy cé thé bat dau véi /*
va két thuc vaéi */

/*This is a comment that

extends to two lines*/

/ *This is

a multi line

comment */

Dong k€ ti€p khai bdo I68p co tén ‘First’. D& tao mot I16p thém ta bat dau vai tir khod
‘class’, k€ dén la tén I8p (va cling chinh la tén file).

class First

Tén 18p ndi chung nén bat dau bang chi in hoa.

TU khoa ‘class’ khai bao dinh nghia I8p. ‘First’ la dinh danh cho tén cua I8p. M6t dinh nghia
I6p tron ven khéng nam gilta hai ngoac méc (curly braces) déng va md. Cac ngoac nay
danh ddu bat dau va két thic moét khdi cac I8p dugc dinh nghia.

public static void main(String args| |)

Day la phuong thirc chinh, tir ddy chudng trinh bat dau viéc thuc thi cia minh. Tat ca cac
ng dung java déu sir dung mdt phuong phap “main” nay. Ching ta sé& tim hiéu tirng tir
trong phat biéu nay.

T khod ‘public’ Ia mét chi dinh truy xudt. N6 cho biét thanh vién cua I6p ¢ thé dudc truy
xudt tir bat c dau trong chuadng trinh. Trong trudng hdp nay, phuong thic “*main” dudgc
khai bdo ‘public’, bai vy JVM cé thé truy xudt phuong thirc nay.

T khod ‘static’ cho phép main dudgc goi téi ma khdng can tao ra mét thé hién (instance)
cua Iép. Nhung trong trudng hop nay, ban copy cua phudng thifc main dudgc phép ton tai
trén bé nhd, thdm chi néu khéng c6 mot thé hién cla I8p d6 dugc tao ra. Diéu nay rat
quan trong vi JVM trudc tién goi phuong thi'c main dé thuc thi chuong trinh. Vi ly do nay
phudng thi'c main can phai la tinh (static). N6 khéng phu thudc vao cac thé hién cua 16p
dudgc tao ra.

TU khod ‘void’ théng bdo cho may tinh biét rang phudng thic sé khong tra lai bat c gia
tri nao khi thuc thi chudng trinh.

Phuong thdc *‘main()’ sé thuc hién mét sd tac vu nao dd, nd 1a diém mdc ma tir d6 tat ca
cac Ung dung Java dudgc khai dong.

‘String args[]’ la tham s6 dung trong phuang thidc ‘main’. Cac bién sb trong dau ngoac
dan nhan ting théng tin dugc chuyén vao ‘main’. Nhirng bi€n nay 1a cdc tham sé cla
phuong thdc. Tham chi ngay khi khéng c6 mét théng tin nao dugc chuyén vao ‘main’,
phudng thifc van dugc thuc hién vai cac dir liéu rong — khong c6 gi trong dau ngoac dan.
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‘args[]’ 18 modt mang ki€u “String”. Cac déi s6 (arguments) tir cic dong Iénh dugc Ivu vao
mang. M3 nam giltra ddu ngodc mdc clia ‘main’ dugdc goi la ‘method block’. Cac phat
biéu dudc thuc thi trong ‘main’ can dudc chi rd trong khdi nay.

System.out.printin("My first program in Java”);

Dong lénh nay hién thi chudi “My first program in Java” trén man hinh. Phat biéu
prmtln() tao ra mot cong xuat (output) Perdng thirc nay cho phép hién thi mdt chudi
néu chudi dé dugc dua vao vdi su trg gilp cla ‘System out’. O day ‘System’ la mét I6p da
dinh trudc, né cho phép truy nhdp vao hé thdng va ‘out’ 1d moét chudi xudt dugc két ndi
véi dau nhéc (console).

3.2.2 Truyén dGi sb trong dong Iénh

Cac ma sau day cho ta thay cac tham s6 (argument) cia cac dong Iénh dudc ti€p nhan
nhu thé nao trong phuong thirc *‘main’.

Program 3.2

class Pass{

public static void main(String parameters([])

{

System.out.printin("This is what the main method received”),
System.out.printin(parameters [0 ]);
System.out.printin(parameters [1 ]);
System.out.printin(parameters [2 ]);

}

}
Hinh vé sau ddy mo ta cac doi tugng dugc thuc hién tai cac dong Iénh nhu thé nao

% | Command Prompk

D:~Temp>java Pass We Change Lives
Thiz iz what the main method received

Hinh 3.1 Passing command line arguments

Khi g8p mét d&u trdng (space), c6 thé hiu mot chudi dugc két thic. Nhung théng thudng
mot chudi dugc két thuc khi gap dau nhay kép. Hinh vé dudi day sé moé ta diéu nay.
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| Command Prompk

D:~Temp*java Pass "We Change Lives' 188 Percent
This is whag the main method received

Hinh 3.2 Passing a string argument
3.3 Co ban vé ngon ngir Java

Chuong trinh 1a tdp hdp nhitng hanh ddéng dugc sdp x€p theo moét trat tu nhat dinh gé
may tinh cé thé thuc hién dudc. Chudng trinh cé thé dugc coi nhu mot tai liéu hudng dan
c6 chlra cac thanh phan dudc goi la cac bién va danh sach cac huéng dan dugc goi la phat
bi€u. Cac phat bi€u noéi cho may tinh biét can phai lam gi véi cac bién.

Bién 1a cdc gia tri c6 thé dudc thay d6i phu thudc vao diéu kién hodc thdng tin dudc nhap
vao may tinh. Céc bién dugc xac dinh nhd cac kiéu dif liéu. Ki€u dit liéu 1a mot tap cac dir
liéu vd&i cac gia tri cé cac dac tinh da dudgc xac dinh trudc.

Cac phat biéu dang diéu khién quyét dinh viéc thuc thi tirng phén trong chuong trinh.
Chung con quyét dinh trat tu viéc thuc thi chuong trinh va s6é Ian chudng trinh can thuc
hién. Gia tri nap vao bién cé thé dinh hudng cho chudng trinh hoat ddng.

Chung ta hdy bat dau vdéi nhitng khai niém nén tang clia ngbn nglr Java nhu I8p va
phuong thirc, kiéu di liéu, bién, toan tur va cau triuc diéu khién.

3.4 Cac Iép doi tuogng trong Java

Trong ngdn ngit Java, I8p 1a mot don vi mau ¢ chira cac s6 liéu va cadc ma lién quan dén
mot thuc thé ndo d4. Chldng hinh thanh nén tang cua toan bd ngdn ngit Java. D{ liéu hodc
ma ngudn dudc viét ra ludn dat bén trong mot I6p. Khi xac dinh mot I8p, ban thuc chat
xac dinh moét kiéu dif liéu. Loai dit liéu mdi nay dudc sir dung dé xac dinh céc bién ma ta
thuang goi 1a “d8i tugng”. DEi tudng la cac thé hién (instance) cua I6p. Tat ca cac déi
tugng déu thudc vé mét 16p cé chung dac tinh va hanh vi. Moi I§p xac dinh mét thuc thé,
trong khi d6 moi déi tugng la mot thé hién thuc su.

Ban con cé thé dinh nghia mot I8p bén trong. DAy 1a mot I18p ki€u x&p 16ng vao nhau, cac
thé hién (instance) cua I&p nay ton tai bén trong thé hién cia moét I8p che phu ching. N6
chi phdi viéc truy nhap dén cac thé hién thanh phan cua thé hién bao phu chung.

3.4.1 Khai bao 16p

Khi ban khai bao mot I18p, ban can xac dinh dit liéu va cac phudng thirc xay dung nén I&p
do.
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Cu phap:
class name

{ var_datatype variablename;

met_datatype methodname(parameter_list)

}

Trong do:

class - Tur khoa xac dinh I6p

classname - Tén cua Idp

var_datatype - kiéu dit liéu cua bién

variablename - Tén cua bién

met_datatype - Ki€u dir liéu trd vé cua phuong thic
methodname - Tén cua phuong thuc

parameter_lits - Cac tham s6 duoc dung trong phuong thic

Hinh 3.3 md ta bang hinh anh I8p “Khach hang”. Nhitng ddc diém cua I6p xac dinh cac
khoan muc di liéu dudc Iuu cat, va cac hanh vi xac dinh cac phuaong thic dugc tinh dén.
DaGi tugng cua I8p nay sé luu lai cac chi tiét ca nhan cua khach hang.

U S UM ER
i| Customer name

|dergas

|Ear model

|Ealespgrsun name

Accept Customer Name
Calculate invoice Emount

Hinh 3.3
Trong I8p “Khach hang”, cac khoan muc dit liéu bao gom:
> Tén khach hang
> Dia chi
> Kiéu xe
> Tén ngudi ban hang
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Cac phuang thirc gom:
» Chap thuan cac chi tiét cua khach hang
> In cac hoa don

3.4.2 Cac I8p x€p 16ng vao nhau (nested classes)

Viéc dinh nghia moét I68p bén trong mot I8p khac dugc goi la I6p 16ng (nesting). L&p 16ng
chi nédm trong pham vi I8p bao quanh nd.Cé hai loai I8p 16ng:

> Lép kiéu tinh (static)

L&p kiéu tinh dugc dinh nghia véi tir khod static. L&p tinh c6 thé truy nhép vao cac thanh
vién cua I8p phu n6 thong qua mot dbi tugng. Do vay I8p tinh thudng it dudc s dung.

> LAp ki€u ddng (non static)

L&p bén trong (inner) thudc loai quan trong nhéat cua cac I3p ki€u 16ng. P4 1a cac I168p non-
static. Dinh nghia 18p bén trong chi cé thé xac dinh dugc trong pham vi I18p ngoai cung.
Lép bén trong cé thé truy nhdp tdt cad cac thanh vién cua I8p bao nd, song khéng thé
ngugc lai. Doan chudng trinh sau mo ta I18p dudc tao lap ra sao va s dung nhu thé nao:

class Outer
{
//Outer class constructor
class Inner
{
//Inner class constructor
}
}
Cu phap sau day cho phép truy nhap vao I8p bén trong
Outer.Inner obj=new Outer().new Inner();
3.5 Kiéu dir liéu
Céac 'ng dung luén yéu cdu mdt céng xudt (output). Cong nhép, cdng xuét, va két qua
clua cac qua trinh tinh todn tao ra cac dit liéu. Trong moéi trudng tinh toan, dir liéu dugc

phan 18p theo cac tiéu chi khac nhau phu thudc vao ban chat cia né. O mdi tiéu chi, dir
liéu c6 mot tinh chat xac dinh va cé moét kiéu thé hién riéng biét.

Java cung c&p mot vai kiu dif liéu. Ching dugc hd trg trén tat ca cac nén. Vi du, di liéu
loai int (integer) cla Java dudc thé hién bdng 4 bytes trong bd nh§ cla tat ca cac loai may
bat luan & dau chay chudng trinh Java. Bdi vay cac chudng trinh Java khdng can phai thay
déi khi chay trén cac nén khac nhau.

Trong Java ki€u dif liéu dudc chia thanh hai loai:
> Cac kiéu dir liéu nguyén thay (primitive)
» Cac kiéu dit liéu tham chiéu (reference)
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3.5.1 D liéu ki€u nguyén thuy

Java cung cdp tam kiéu di liéu nguyén thuy

Ki€u dir | Do dai | Pham vi MO ta
lieu theo s6
bit
byte 8 -128 dén 127 S8 liéu ki€u byte 1a mot loai
dién hinh dung dé€ luu trlr mot
gid tri bang moét byte. Chung
dugc sir dung rong rai khi x&r
ly mot file van ban
Char 16 "\uo000’ to ‘u\ffff ’ Ki€u Char st dung dé€ luu tén
hoac cac dir liéu ky tu .Vi du
tén ngudl lao dong
Boolean | 1 “True” hodc “False” D liéu boolean dung dé€ luu
cac gia tri “bung” hoac “sai”
Vi du : NguGi lao déng co dap
’ng dugc yéu cau cua cong ty
hay khong ?
short 16 -32768 dén 32767 Ki€u short dung dé Iuu cac sb
c6 gia tri nhé dudi 32767.Vi
du s6 lugng ngudi lao dong.
Int 32 -2,147,483,648 dén | Kiéu int dung dé Iuu mdt s6 ¢
+2,147,483,648 gia tri I&n dén
2,147,483,648.Vi du tdng
luong ma céng ty phai tra cho
nhan vién.
Long 64 - Kiéu long dudc st dung dé luu
9,223,372,036'854,775,8 | mbt s6 cO gia tri rat I6n dén
08 dén | 9,223,372,036'854,775,808
+9,223,372,036'854,775, | .Vi du dan s6 cua moét nudc
808
Float 32 -3.40292347E+38 dén | Kiéu float dung dé luu cac s6
+3.40292347E+38 thap phan dén
3.40292347E+38 Vi du : gia
thanh san phdm
double |64 - Ki€u double dung dé€ Iuu cac
1,79769313486231570E+ | sO thap phan cé gia tri I6n dén
308 dén
+1,79769313486231570E 1,79769313486231570E+308
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+308 Vi du gia tri tin dung clda ngan
hang nha nudc.

Bang 3.1 Dir liéu kiéu nguyén thuy
3.5.2 Kiéu diI liéu tham chiéu (reference)

Trong Java cé 3 ki€u dit liéu tham chiéu

Kiéu dir ligu Mo ti

Mang (Array) Tap hgp cac dif liéu cung loai.Vi du : tén sinh vién

LSp (Class) Tap hgp cac bién va cac phudng thdc.Vi du : 18p
“Sinhvién” chlra toan b0 cac chi tiét cia mot sinh vién
va cac phuong thirc thuc thi trén cac chi ti€t do.

Giao dién | L& mdt I8p triru tugng dudc tao ra dé€ bd sung cho cac
(Interface) k€ thira da I8p trong Java.

Bang 3.2 D liéu ki€u tham chiéu
3.5.3 Ep kiéu (Type casting)

C6 thé ban sé& gdp tinh hu6’ng khi cOng mot bién co dang mteger vGi mot bién co dang
float. D€ x(r ly tinh hudng nay, Java sU dung tinh nang ép kiéu (type castlng) cua cac
phan mém trudc dé C, C++. Lic nay mot ki€u dif liéu s& chuyén déi sang ki€u khac. Khi
s dung tinh chéat nay, ban cén than trong vi khi diéu chinh di liéu c6 thé bi mét.

Poan ma sau day thuc hién phép cong mét gid tri ddu phdy déng (float) v4i mét gid tri
nguyén (integer).

Float c=34.896751F;
Int b = (int)c +10;

Pau tién giad tri ddu phay ddong c dugc ddi thanh gid tri nguyén 34. Sau dé nd dudgc cdng
v@i 10 va két qua la gia tri 44 dugc luu vao b.

Su néi rong (W|den|ng) - qua trinh lam tron s6 theo huang ndi rong khong lam mat thong
tin v& dd 16n cua moi gia tri.Bi€n ddi theo erdng ndi réng chuyen mot gia tri sang mot
dang khac c6 dd rdong phu hgp hon so v3i nguyén ban.Bién déi theo hudng lai thu nho lai
(narrowwing) lam mét thong tin vé d6 I8n cua gid tri dugc chuyén d6i.Ching khong dugc
thuc hién khi thuc hién phép gan. O vi du trén gia tri thdp phan sau dau phay sé bi mat.

3.6 Cac bién

Céac (ng dung st dung cac bién dé luu trir cac dir liéu can thiét hodc cac dir liéu dudc tao
ra trong qua trinh thuc thi chuong trinh. Cac bién dudc xac dinh bdi mot tén bién va cé
mot pham vi tac déng. Pham vi tac dong cua bién dugc xac dinh mot cach rd rang trong
chudng trinh. Moi bién dudc khai bao trong moét khoi chuong trinh chi cé tac dong trong
pham vi khéi dé, khong cé y nghia va khong dudc phép truy nhap tir bén ngoai khoi.
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Viéc khai bdo mot bién bao gdbm 3 thanh phéan: kiéu bi€n, tén cta nd va gid tri ban dau
dudc gan cho bién (khdng bt budc). D€ khai bdo nhiéu bién ta sir dung ddu phdy dé phéan
cach cac bién, Khi khai bao bién, luén nhdé rang Java phan biét chir thudng va chi in hoa
(case -sensitive).

Cu phap:

Datatype indentifier [=value] [, indentifier[=value]... ];

DE& khai bdo mét bi€n nguyén (int) c6 tén la counter dung dé Iluu gia tri ban dau la 1, ta
c6 thé thuc hién phat biéu sau day:

int counter = 1;

Java cé nhitng yéu ciu han ché& dat tén bién ma ban c6 thé gan gid tri vao. Nhitng han

ché nay cling giéng cac han ché khi dat tén cho cac dinh danh ma ta da thao luan & cac
phan trudc cia chuaong nay.

3.6.1 Khai bao mang

Mang dugc dung dé luu trit cdc khoan muc (items) cua cung mét ki€u dir liéu trén nhiing
vung nhd lién tuc.Moi lan ta khai bdo kich thudc cuia mét mang , né sé khong bi thay
déi.D{ liéu trén mang cd thé 1a ki€u dir liéu nguyén thuy hodc ddi tugng.Cling nhu cac
bién ,ta cé thé gan cdc gid tri vao mang tai cdc phan tir dudc tao ra trong mang.Néu
nhirng gia tri nay khong ton tai , Java sé gan gia tri mac dinh vao tat ca cac phan t cla
mang phu thudc vao kiéu dif liéu.Vi du : néu ki€u dir liéu la nguyén (int) thi gid tri mac
dinh ban dau sé la “zero”.

Mang cé thé dugc khai bdo béng ba cach :

Cach khai bao | Mo ta Cu phap Vi du

Chi don thuan | Chi don thuan khai | Datatype identifier[] char ch[ ]:khai bao

khai bao bao mang mang ky tw co tén ch

Khai bao va |Khai bao va cép | Datatype identifier[] char ch[] = new

tao mang phat bd nhé& cho | =new datatype [size ] char [10 ];Khai b o
cac phan t mang moét mang ch va lwu
st dung tl “new’ trir 10 ky tw

Khai béo,kién | Khai bao mang,cép | Datatype identifier[] charch[]

tao va khéi tao | phat bé nhé cho n6 | = ={A’B,’C/D };

va gan cac gia tri | {value1,value2...valueN | khai bao mang ch va
ban dau cho cac |}; lwu 4 chi¥ cai kiéu ky
phan tlr clia mang tw

Bang 3.3 Khai bao mang

DE xac dinh tén va s6 phan tir cla mang ta can xem xét cac phan t& mang.S6 phan tir bat
dau vdi 0 cho phan t& dau,1 cho phan tur th hai va c(r ti€p nhu vay.

3.7 Phuadng thirc trong mot Iép (method)

Phuong thirc xac dinh giao dién cho phan I8n cac I8p. Trong khi d6 Java cho phép ban dinh
nghia cac I6p ma khéng can phudng thirc. Ban can dinh nghia phudng thic truy cap dir
liu ma ban da Iuu trong mot 16p.

Phuong thidc dugc dinh nghia nhu mét hanh dong hodac moét tac vu that su cda doi tugng.
N6 con dudc dinh nghia nhu mot hanh vi ma trén d6 cac thao tac can thiét dudc thuc thi.
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Cu phap

access_specifier modifier datatype method_name(parameter_list)
{ //body of method

}

Trong do:

access_specifier: Chi dinh truy cap vao phuong thuec.

modifier: Cho phép ban gan cac thuéc tinh cho phuong thuc.

datatype: Kiéu dir liéu ma gid tri cia né dugc phuong thic trg vé. Néu khéng cé
mot gia tri nao duoc tra vé, kiéu dir liéu co thé la void.

method_name: Tén cua phuong thuc

parameter_list: Chia tén cua tham sé duoc sU’ dung trong phuong thic va kiéu
dir liéu. D4u phdy dugdc dung dé phan cach cac tham sé.

Vi du khai bao phuaong thic trong mot Iép

Doan ma sau day dinh nghia I6p Temp chlra moét gia tri nguyén (int). L&p nay ch’a hai
phuong thuc la: show() va main(). Ca hai phudng thic déu cé kha nang truy cap bén
ngoai I8p khi ching dugc khai bdo nhu public. Néu ching khong tra vé mét gia tri nao,
ki€u dir liéu trd vé dugc dinh nghia nhu ki€u void.

Phudng th&tc show() hién thi mot gid tri cua bién x. O phuong thic main(), hai thi du
cua doi tugng thubc I6p Temp dudc khai bdo. B6i tugng thr nhat gom gia tri mac dinh
ctia bién x. Né dudgc hién thi ngay khi goi phuong thiic show() lan dau tién. Gia tri cla x
dudc thay déi dung cho cho d8i tugng th hai. Né dugc hién thi khi ta goi phuong thirc
show() lan th( hai.

Chuong trinh 3.3

Class Temp

{ static int x=10,//variable

public static void show()//method

{ System.out.printin(x);

}

public static void main(String args[])
{ Temp t = new Temp(),;// object 1
t.show(),;//method call

Temp ti1=new Temp(),// object 2
tix=20;

ti.show();

}
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3.7.1 Cac chi dinh truy xuat cta phuadng thirc

Céc chi dinh truy xudt dung dé gidi han kha nang truy nhdp vao mét phuang thirc. Java
cung cap cac chi dinh truy xuat sau day:

>

>

Cong cdng (Public): Phuang thic cé chi dinh truy xudt public c6 thé dugc nhin
thay tUr moi goéi hoac moi I6p.

Bao vé (Protected): Cac IQp md rong tu I6p hién hanh trong cung moét goi, hoac
tai cac géi khac nhau cé thé truy cap cac phudng thic sir dung chi dinh truy xuat
nay.

Riéng tu (Private): Phuong thic riéng tu c6 thé dugc truy cdp nhd phuong thirc
cong cdng trén cung mot I8p.

3.7.2 Cac bd nghia loai phuong thirc

Cac bd nghia loai phuang thi'c cho phép ta thiét Iap cac thudc tinh cua phudng thirc. Java
cung cap cac bd nghia sau:

>

>

Tinh (static): Cac trang thai ma phuadng thic cé thé dudc thay ddi ma khdng can
dén dGi tugng. N6 chi dudc sir dung ddi vdi cac dit liéu va cac phudng thirc tinh.
Trifu tugng (abstract): Ngu y rang phuadng thic khéng cé mdt ma cu thé (code)
va né sé dugc bd sung & cac I8p con (subclass). Loai phuang thirc nay dugc s dung
trong cac I8p k€& thura.

K&t thac (final): Phuong thirc khéng thé dugc thira k& hodc ghi dé (Overridden).
Tu nhién (native): Chi ra rang phan than cla phuong thic dugc viét trén cac
ngon ngir khac Java vi du C, hoac C++.

Pbong bo (synchronized): S dung véi phuong thic trong qua trinh thuc thi
threads. N6 cho phép chi mét thread dudc truy cp vao khi ma vao mot thdi diém.
Linh hoat (volatile): Pudc st dung v4i cac bién dé théng béo rédng gid tri cia bién
c6 thé dugc thay d6i vai lan khi thuc thi chudng trinh va gia tri cia né khdng dudgc
ghi vao thanh ghi.

Bang dudi day chi ra ndi ma céc bé nghia dudc s dung:

B6 nghia Phwong thirc Bién Lép

public Yes Yes Yes

private Yes Yes Yes (Nested class)
protected Yes Yes Yes (Nested class)
abstrac Yes No Yes

final Yes Yes Yes

native Yes No No

volatile No Yes No

Bang 3.4 S dung cac bd nghia
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3.7.3 Nap chong (overloading) va Ghi deé (overriding) phudng
thic

Nhitng phuong thic dugc nap chong (overload) la nhirng phudng thirc trong cung mot
I6p, c6 cung mot tén song cé danh sach cac tham sé khac nhau. St dung viéc nap chong
phuong thirc dé thuc thi cdc phuang thirc giéng nhau d8i vai cac kiéu dif liéu khac nhau.Vi
du phuong thirc swap() c6 thé bi nap chdng (overload) bdi cdc tham sb cua kiéu dit liéu
khac nhu integer, double va float

Phuong thirc dudc ghi de (overriden) la phudng thic cé mat & I6p cha (superclasss) cling
nhu & cac I16p k& thira. Phuong thirc nay cho phép mét I8p téng quat chi dinh cac phudng
thirc s& Ia phudng thic chung trong céc I18p con.Vi du I8p xac dinh phuong thirc tdng quat
‘area()’. Phuong thic nay cé thé dugc hién thuc trong mét I6p con dé tim dién tich mot
hinh cu thé nhu hinh chif nhat, hinh vudng ...

Phudng thdc nap ch6ong la mét hinh thifc da hinh (polymorphism) trong qua trinh bién
dich (compile). Con phuong thic ghi de la moét hinh thic da hinh trong qua trinh thuc thi
(runtime).

Doan chudng trinh sau m6 ta nap chong phudng thirc dugc thuc hién nhu thé nao
//defined once
protected void perfomTask(double salary){

System.out.prinin("Salary is : 7 + salary),

}

//overloaded -defined the second time with different parameters
protected void performTask(double salary,int bonus){

System.out.printin("Total Salary is: ” + salary+bonus);

}
Phuong thirc khdi tao (Contructor) cta I8p cé thé bi nap chéng (overload)

Phuadng thirc ghi dé (Overriden) dugc dinh nghia lai 6 cac I6p con. Doan ma sau day mo ta
phudng thirc ghi de.

O day ta dung tr khod “this” biéu thi dGi tugng hién hanh, trong khi dé ‘super’ dugc s
dung dé& chi d6i tugng I8p cha.

Phuadng thirc ghi de khong phai la phuang thic tinh (static). N6 la loai d6ng (non-static).
Cac doan ma sau day mo ta viéc thuc thi ghi de phudng thic trong Java.

class SupperClass // Tao I6p co ban

{
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int a;

Super(Class() // constuctor

{

}

SuperClass(int b) //overloaded constructor

{

a=b;

}

class Subclass Extends SuperClass {// derriving a class
int a;

SubClass(int a) {//subclass constructor

This.a;

}

public void message(){ // overiding the base class message()

System.out.prinin("In the sub class”);

;
;

Bay giG chung ta sé tao ra moét dbi tugng I8p cha va gan mot I6p nhd tham chiéu dén nod
nhu sau:

SuperClasss spObj=new Subclass(22);
Cau lénh ‘spObj.message’ thudc phudng thirc nhém con. O day ki€u ddi tugng dudc gan
cho 'spObj’ sé chi dudc xac dinh khi chuaong trinh thuc thi. Diéu nay dugc biét dudi khai
niém ‘lién két dong’ (dinamic binding).

3.7.4 Phudng thic khdéi tao I6p

Phuong thirc khdi tao 16p Ia mot loai phuong thic ddc biét rat khac véi cac ki€u khdi tao
cd ban. N6 khdng cé kiéu trd vé. N6 cb tén trung vdi tén cda I8p. Ham khdi tao 16p thuc
thi nhu mot phuaong thifc hoac moét chic nang binh thudng song né khéng tra vé bat clr
mot gia tri nao. Néi chung chung dudc dung dé khdi tao cac bién thanh vién cua mot I6p
va no dudc goi bat c Iuc nao ban tao ra d6i tugng cua I8p do.
Phuong thic khéi tao I8p cé hai loai:
> Tudng minh (explicit): Ban cé thé 1ap trinh nhitng phuong thirc khéi tao I8p khi dinh
nghia I8p. Khi tao mo6t dbi tugng cua moét I8p, nhirng gia tri ma ban truy‘én,véo phai
khdp vdi nhitng tham s6 cua phudng thirc khdi tao (s6 lugng, th tu va kiéu di liéu
cla cac tham s0)
> Ngam dinh (Implicit): Khi ban khéng dinh nghia mét ham khdi tao cho mét 16p, JVM
cung cap mot gia tri mac dinh hay mot phuaong thirc khdi tao ngam dinh.
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Ban cd thé dinh nghia nhiéu phudng thic khdi tao cho mét 18p. Gidng nhu cac phudng
thirc khac, phuong thic khdi tao 18p c6 thé bi nap chdng (overload)

Vi du mét phuong thic khdi tao:

Doan ma sau day dinh nghia mét phuadng thirc khdi tao tudng minh (explicit) cho mét I8p
Employee. Phudng thiric khdi tao bao gébm tén va tudi. Ching dugc coi nhu cac tham sé va
gan cac gia tri cua ching vao cac bién cua I8p. Chi y rang tir khoa ‘this’ dudc st dung dé
tham chi€u dén doi tugng hién hanh caa I8p.

Chuong trinh 3.4

Class Employee

{ String name;

int age;

Employee (String var name,int varage)
{ this.name = varname;

this.age = varage;

}

public static void main (String arg[])

{

Employee e = new Employee (‘Allen”.30);
’

;

3.7.5 Phuadng thirc khdi tao cla I8p dan xuét

Phuong thirc khai tao cia mot 16p dan xudt cé tén trung véi tén cua I6p dan xuét dé. Cau
lénh dung d€ goi phudng thirc khdi tao cia mot I8p dan xudt phai la cu Iénh dau tién trén
phudng thic khdi tao cua I16p con dé. Ly do la I18p cha hinh thanh trudc khi cé cac I6p dan
xuat.

3.8 Cac toan tu

MOt chudng trinh thuc t€ bao ham viéc tao ra cac bién. Cac toan tur két hgp cac gia tri don
gidn hodc céc biéu thirc con thanh nhirng bi€u thirc mdi, phiic tap haon va cé thé tra vé cac
gia tri. Biéu nay cé ham y tao ra cac toan t luan ly, s6 hoc, quan hé va so sanh trén cac
bi€u thrc.

Java cung cap nhiéu dang toan tir.Ching bao gom:

Toan tur s6 hoc
Toan tu dang bit
Toan tr quan hé
Toan to luan ly
Toan tu diéu kién
Toan tr gan

VVVVYYVY
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3.8.1 Cac todn tu s6 hoc

Cac todn hang cla cac toan tr s6 hoc phai 6 dang sé. Cac toan hang kiéu Boolean khéqg
st dung dudc, song cac toan hang ky tu cho phép s dung loai toan tir nay. Mot vai kiéu
toan t dugc liét ké trong bang dudi day.

Toan tw Mo ta

+ Coéng.Tra vé gia tri téng hai toan hang
Vidu 5+3 tra vé kétquala 8

- Troy

Tra vé gia tri khac nhau gira hai toan hang hoac gia tri pha dinh cua toan
hang. Vi du 5-3 két qua la 2 va —10 tra ve gia tri &m cta 10

* Nhan
Tra vé gid tri la tich hai toan hang. Vi du 5*3 két quéa 1a 15
/ Chia

Tra vé gia tri la thwong cla phép chia
Vi du 6/3 két qua 1a 2

% Phép lay modulo

Gia trj tré vé 1a phan dw cla toan t& chia
Vidu 10%3 gi tri trd vé 1a 1

++ Tang dan

T&ng gié tri cGa bién lén 1. Vi du a++ twong dwong voi a= a+1
- Giadm dan

Giadm gié tri cia bién 1 don vi. Vi du a-- twong duwong véi a=a-1
+= Céng va gan gia tri

Coéng cac gia tri cta toan hang bén trai vao toan hang bén phai va gan
gia tri trd vé vao toan hang bén trai.

Vi du c+=a twong dwong c=c+a

-= Trir va gan gia tri

Trir cac gia tri cia toan hang bén trai vao toan toan hang bén phai va
gan gia tri trd vé vao toan hang bén trai.

Vi du c-= a twong dwong vél c=c-a

*= Nhan va gan

Nhan cac gia tri cia toan hang bén trai véi toan toan hang bén phai va
gan gia tri trd vé vao toan hang bén trai.

Vidu c *= a twong duwong véi c=c*a

/= Chia va gan

Chia gia tri cia toan hang bén trai cho toan toan hang bén phai va gan
gia tri trd vé vao toan hang bén trai.

Vidu c /= a twong dwong voi c=cla

%= Lay sb dw va gan

Chia gia tri cia toan hang bén trai cho toan toan hang bén phai va gan
gia tri s6 dw vao toan hang bén trai.

Vi du c%=a twong dwong v&i c=c%a

Bang 3.5 Cac toan tur s6 hoc

Chuang trinh sau mo ta viéc s dung toan tur s6 hoc
class ArithmeticOp {

public static void main(String args[]){
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int p=5,q=12,r=20,s;

s=p+q;

System.out.printin("p+q is”+s);

s=p%aq;

System.out.printin("p%gq is”+s);

s*=r;

System.out.printin("s*=r is”+s);
System.out.printin("Value of p before operation is”"+p);
p++;

System.out.printin("Value of p after operation is”+p);
double x=25.75,y=14.25,z;

Z=X-y;

System .out.printin(“x-y is” +z);

z-=2.50;

System.out.printin("z-=2.50 is “"+z);
System.out.printin("Value of z before operation is”"+z);
Z--

System.out.printin("Value of z after operation is”+z);
Z=X/Yy;

System .out.printin(“x/y is” +z);

}

}

Pau ra cua chuadng trinh la

p+q is17

p%q is 5

s*=rijs 100

Value of p before operation is 9.0
Value of z after operation is 8.0
x/y is 1.8070175438596429

3.8.2 Toan tur Bit

Cac toan tr dang Bit cho phép ta tao nhirng Bit riéng biét trong cac ki€u dir liéu nguyén
thuy. Toa',n tUr Bit dua trén co sé dai s6 Boolean. N6 thuc hién phép tinh trén hai déi so la
cac bit dé€ tao ra mot két qua mdi. Mét vai dang toan tur ki€u nay dudc liét ké dudi day

| Toantr | Mo ta |

Chwong 1: Lap Trinh Huéng Béi Twong 47



WwWw.updatesofts.com

~ Pht dinh (NOT) ,
Tra vé gia tri phu dinh ctia mét so. Vi du a=10 thi ~a=-10
& Toan t& AND

Tra vé gia tri 1d 1 néu cac toan hang la 1 va 0 trong céc truéng hop
khac. Vi du néu a=1va b=0 thi a&b tra vé gia tri 0

| Toan tr OR

Tré vé gia tri 1a 1 néu mét trong céc toan hang 1a 1 va 0 trong céc
tredng hop khac. Vi du néu a=1va b=0 thi alb tra vé gia tri 1

A Exclusive OR

Tra vé gia tri & 1 néu chi mét trong cac toan hang 1a 1 va trd vé 0
trong céc trwdng hop khéc. Vi du néu a=1va b=1 thi a’b tra vé gia tri 0
>> Dich sang phai

Chuyén toan bd céac bit cud mot sb sang phai mét vi tri, gilr nguyén dau
cla sb am. Toan hang bén trai Ia sé bi dich con sb bén phai chi s6 vi tr
ma cac bit can dich.

Vi du x=37 trc 1a 00011111 vay x>>2 sé la 00000111.

<< Dich sang trai

Chuyén toan bod céac bit cud mét sé sang trai mét vi tri, gitr nguyén dau
cud sb am. Toan hang bén trai 1a s6 bi dich con s& bén phai chi s6 vj tr
ma cac bit can dich.

Bang 3.6 Cac toan tir Bit
3.8.3 Cac todn tr quan hé

Cac todn tr quan hé kiém tra m&i quan hé gilta hai todn hang. K&t qua cia mdét bi€u thirc
c6 dung cac toan tur quan hé la nhirng gia tri Boolean (logic “dung” hoac “sai”). Cac toan
tir quan hé dudc s dung trong cac cdu trac diéu khién.

Toan tr | Mo ta

== So sanh bang

Toan t&r nay kiém tra sw twong dwong cla hai toan hang

Vi du if (a= =b) trd vé gia tri “True” néu gia tri clia a va b nhw nhau

I= So sanh khac

Kiém tra sw khac nhau clia hai toan hang

Vi du if(al=b) Tra vé gia tri “true” néu a khac b

> L&n hon

Kiém tra gia tri cia toan hang bén phai I&én hon toan hang bén trai hay
khéng

Vidu if(a>b) . Tra vé gia tri “true” néu a I&n hon b,ngwoc lai (nhd hon
ho&c béng ), trd vé ‘False’

< Nho hon

Kiém tra gia tri cha toan hang bén phai c6 nhé hon toan hang bén trai
hay khéng

Vidu if(a<b) . Tra vé gia tri “true” néu a nhd hon b , nguwoc lai (I¢n hon
hodc bang tra vé ‘False’

>= Lén hon hodc bang

Kiém tra gia tri cla toan hang bén phai ¢ I1&én hon hodc bang toan hang
bén trai hay khéng

Vi du if(a>=b) . Tra vé gia tri “true” néu a I&n hon hodc bang b , ngwoc
lai (nhd hon tra vé ‘False’

<= Nhé hon hodc bang
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Kiém tra gia tri cGia toan hang bén phai cé nhé hon hodc bang toan hang
bén trai hay khdong

Vidu if(a<=b) . Tra vé gia tri “true” néu a nhé hon hodc bang b , nguoc
lai (In hon tra vé ‘False’

Bang 3.6 Cac toan tir quan hé

Doan chudng trinh sau day mo ta viéc s dung cac toan tif quan hé
Chuong trinh 3.6

class RelationalOp {

public static void main (String args[]){

float a= 10.0F;

double b=10.0;

if (a= =b)

System.out.printin(a and b are equal”);

else

System.out.printin(“"a and b are not equal”);

}

}

K&t qua chuong trinh s& hién thj
a and b are not equal

Trong chuong trinh trén ca a va b la nhitng s8 cé ddu phdy ddng, dang dit liéu cd khac
nhau, a 1a kiéu float con b 13 ki€u double. Tuy vay ching khdng phai la cuing mét ki€u. Bdi
vay khi kiém tra gia tri cia cac todn hang, kiéu dif liéu can phai dugc kiém tra.

3.8.4 Cac toan tu logic

Céc toan tur logic lam viéc véi cac todn hang Boolean. Mot vai todn tr ki€u nay dudc chi ra
dudi day

Toan tr | Mo ta

& Va (AND)

Tra vé mot gia tri “Dung” (True) néu chi khi ca hai toan t& co gia tri “True”
Vi du: if(sciencemarks>90) AND (mathmarks>75) thi gan “Y” cho bién
“dwoc nhan hoc bbéng”

| Hoac (OR)

Tra vé gia tri “True” néu mot gia tri la True hoéc ca hai déu la True

Vi du Néu age category is ‘Senior_citizen’ OR special_category is
‘handicapped’ thi gidm gia tua |& hanh. Gia ciling sé dwoc gidm néu ca
hai diéu kién déu dwoc thda man

A XOR

Tra vé gia tri True néu chi mét trong cac gia tri la True, cac trwéng hop
con lai cho gia tri False (sai)

! Toan hang don tr NOT. Chuyén gia tri tlr True sang False va nguorc lai.
Vi du: Qua trinh thwe thi cac dong 1énh tiép tuc cho dén khi két thic
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| | chwong trinh.

Bang 3.8 Cac toan tur logic
3.8.5 Cac toan tur diéu kién

Toan tur diéu kién Ia mot loai todn ti dac biét vi né gdbm ba thanh phén cdu thanh biéu
thlrc diéu kién

Cu phap :

bi€u thlc 1?bi€u thirc 2: bi€u thirc 3;

bi€u thirc 1

Diéu kién luan ly (Boolean) ma né tra vé gia tri True hoac False
bi€u thirc 2

Gid tri trd vé néu biéu thirc 1 xac dinh 1a True

bi€u thic 3

Gid tri trd v& néu biéu thirc 1 xac dinh la False

Cau |énh sau day kiém tra cé nhitng ngudi di lam bang vé thang c6 tudi I6n hon 65 khdng
va gan moét tiéu chudn cho ho. N&u nhitng ngudi nay cd tudi Ia 55, tiéu chudn gan la
“Regular”

CommuterCategory=(CommuterAge>65)?”Senior Citizen”: "Regular”
3.8.6 Toan tr gan

Toan t&r gan (=) dung d& gan mot gid tri vao mot bién. Ban nén gan nhiéu gid tri dén
nhiéu bién cung mot luc.

Vi du doan Iénh sau gan mot gia tri cho bi€n num. Thi gia tri trong bién num dudc gan
cho nhiéu bién trén mot dong Iénh dan.

int num = 20000;
int p,q,r,s;
p=qg=r=s=num;
Dong Iénh cubi cung dudc thuc hién tUr phai qua trai. Dau tién gia tri & bién num dudc gan
cho 's’, sau dd gia tri cua ‘s’ dugc gan cho ‘r’ va cU ti€p nhu vay.
3.8.7 ThU tu uu tién cua cac toan tu

Céc biéu thirc dugc viét ra néi chung gdm nhiéu todn tur. Th tu uu tién quyét dinh trat tu
thuc hién cac toadn tlr trén cac bi€u thic. Bang dudi day liét ké th(r tu thuc hién cic toan
tur trong Java

Thir tw Toan tir

1. Cac toan tr don nhw +,- ++ -

2. Cac toan tir sd hoc va cac toan tir dich nhw * /,+ - << >>
3. Cac toan tr quan hé nhuy > < >= <= ===

4, Céc toan ti logic va Bit nhw &&,11,&,1,4
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| 5. | Cac toan tlr gan nhw =,*= /= += -=
Bang 3.9 Trat tu uu tién
3.8.8 Thay ddi th tu uu tién

DE thay déi th tu uu tién trén mét biéu thirc, ban ¢ thé sir dung ddu ngodc don (). Tung
phan cla biéu thic dugc gidi han trong ngodc don dudc thuc hién trudc tién. N&u ban sur
dung nhiéu ngodc dan 16ng nhau thi toadn tlr nam trong ngodc don phia trong sé& thuc thi
trudc, sau d6 dén cac vong phia ngoai. Nhung trong pham vi mét ngodc don thi quy tdc
thr ty vu tién van gilr nguyén tac dung.

3.9 Pinh dang dir liéu xuat dung chudi thoat (Escape sequence)

Nhiéu khi dit liéu xudt dugc hién thi trén man hinh,ching can phai dugc dinh dang.Viéc
dinh dang nay cén su trg giup cua chuoi thoat (Escape sequences) do Java cung cap

Chung ta hay xem vi du dudi day
System.out.printin("Happy\tBirthday”);

Cho ta dir liéu xuat nhu sau : Happy Birthday

Bang dudi day liét k& mot s6 chdi thoat va cong dung cua ching

Chuéi thoat Mo ta

\n Pwa con tré dén dong ké tiép (Bat ddu mot dong mai )

\r Puwa con tré vé dau dong (Gibng ky tw carriage return)

\t Puwa con tré dén vi tri Tab-Stop (Nhw vi tri Tab cud ky tw)
\\ In vach chéo nguwoc (backslash)

\ In ddu nhay don ()

\’ In du nhay kép (*)

Bang 3.10 Cac chudi thoat
3.10 DPiéu khi€n ludéng
T&t ca cadc mdi trudng phat trién ‘ng dung déu cung cdp mdt quy trinh ra quyét dinh
(decision-making) dudc goi 1a diéu khién ludng, nd truc tiép thuc thi cadc ing dung. Piéu
khién ludng cho phép ngudi phat trién phan mém tao mét ing dung dung dé kiém tra su
to tai cua mot diéu kién nao dé va ra quyét dinh phu hgp véi diéu kién dé.
Vong 13p 1a mdt cdu trdc chuong trinh gilp ban cé thé dung dé thuc hién viéc 1&p lai cac
hanh dong khi thuyc thi chudng trinh ma khong can viét lai cac doan chuong trinh nhiéu
lan.
Piéu khién ré nhanh

> Ménh dé if-else

> Ménh dé swich-case
vong lap (Loops)

> Vong lap while

> Vong lap do-while

> Vong lap for
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3.10.1 Cau lénh if-else

CAu lénh if-else kiém tra k&t qua cua mot diéu kién va thuc thi mét thao tac phu hgp trén
cG s& két qua doé. Dang cua cau lénh if-elsse rat don gian

Cu phap

If (conditon)

{ action 1 statements, }
else

{ action 2 statements; }

Condition: Biéu thirc Boolean nhu todn t so sanh. Biéu thlc ndy tra vé gid tri
True hoac False

action 1: Cac dong lénh dugc thuc thi khi gia tri tra vé la True

else: TU khoa xac dinh cac cau lénh tiép sau dugc thuc hién néu diéu kién tra vé
gia tri False

action 2: Cac cau Iénh dudc thuc thi néu diéu kién tra vé gia tri False

DPoan chuong trinh sau kiém tra xem cac s& la chdn hay I1é va hién thi thong béo phu hgp
Chuong trinh 3.7

Class CheckNumber

{

public static void main(String args[]

{

int num =10;

ifthnum %2 = =0

System.out.printin (num+ “is an even number”);
else

System.out.printin (num +”is an odd number”);

+}

O doan chuong trinh trén num dudc gan gid tri nguyén 1a 10. Trong cdu lénh if-else didu
kién num %2 tra vé gia tri 0 va diéu kién thuc hién la True. Thong bdo “10 is an even
number” dudc in ra. Luu y rang cho dé&n gid chi cé mot cdu Iénh tédc dong dudc viét trong
doan “if” va “else”, bdi vay khong can phai dugc dua vao ddu ngoac maéc.

Hinh vé dudgi day mo ta cach dung if-else

Tén Tom Else-if | John else | Henry
Diéu kién if | Giam d6c
Tang lugn

g g \// \// ><

Hinh 3.4 If-else
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3.10.2 Cau lénh switch-case

Phat biéu switch-case cb thé dudc s dung tai ciu Iénh if-else. N6 dudc st dung trong tinh
hu6ng moét biéu thic cho ra nhiéu két qua. Viéc si dung cau Iénh switch-case cho phép
viéc lap trinh dé dang va dadn gian han.

Cu phap

swich (expression)

{

case ‘value’:action 1 statement;
break;

case 'value’:action 2 statement;

break;

case ‘valueN’: actionN statement (s);

}
expession - Bién chra mot gia tri xac dinh

valuel,value 2,....valueN: Cac gia tri hang s6 phu hdp vdi gia tri trén bién
expression .

action1,action2...actionN: Cac phat bi€u dugc thuc thi khi mdt trudng hgp
tuong Ung co gia tri True

break: TU khod dugc s dung dé bd qua tit ca cac ciu lénh sau dé va gianh
quyén diéu khién cho cau tric bén ngoai switch

default: T khda tuy chon dudc s dung dé chi rd cac céu lénh nao dudc thuc
hién chi khi tat ca cac trudng hgp nhan gia tri False

default - action: Cac cau Iénh dudc thuc hién chi khi tat ca cac trudng hgp nhan
gia tri False

Doan chuang trinh sau xac dinh gia tri trong mét bién nguyén va hién thi ngay trong tuan
dudc thé hién dudi dang chudi. P& kiém tra cac gid tri nam trong khoang 0 dén 6

chudng trinh sé thong bao 16i néu ndm ngoai pham vi trén.
Chuong trinh 3.8

Class SwitchDemo

{

public static void main(String agrs[])

{
int day =4;
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switch(day)
{
case 0 : system.out.printin("Sunday”);
break;
case 1 : System.out.printin("Monday”);
break;
case 2 : System.out.printin("Tuesday”);
break;
case 3 : System.out.printin("Wednesday”);
break;
case 4 : System.out.printin("Thursday”);
break;
case 5 :System.out.printin(“Friday”),;
break;
case 6 :System.out.printin("Satuday”);
break;
case 7 :System.out.printin("Saturday”);
break;
default :System.out.printin(“Invalid day of week”);

;

}
}
Né&u gid tri ctia bién day |a 4 ,chuong trinh s& hién thi Thursday,va c( ti€p nhu vay .

3.10.3 Vong lap While

Vong lap while dugc sir dung khi vong lap dugc thuc hién mai cho dén khi diéu kién thuc
thi van la True. SO lugng vong lap khéng dudc xac dinh trudc song nd sé phu thudc vao
tirng diéu kién.

Cu phap
while(condition)

{

action statement;
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}

condition: Biéu thirc Boolean, nd trad vé gid tri True hodc False. Vong |3p s& tiép
tuc cho dén khi nao gia tri True dugc tra veé.

action statement: Cac cau |énh dudc thuc hién néu condition nhan gia tri True

Doan chudng trinh sau tinh giai thira cia s6 5.Giai thira dugc tinh nhu tich 5*4*3*2*1,
Chuong trinh 3.9
Class WhileDemo

{
Public static void main(String args[])

{
inta = 5,fact = 1,
while (a.>= 1)
{
fact *=a;
a--;
}
System.out.printin(The Factorial of 5 is “"+fact);
}

}

O vi du trén, vong I&p dudc thuc thi cho dén khi diéu kién a>=1 la True. Bi€n a dugc khai
bao bén ngoai vong lap va dudc gan gia tri la 5. Cudi moi vong lap, gia tri cua a giam di 1.
Sau nam vong gia tri cta a bang 0. Diéu kién tra vé gia tri False va vong lap két thic. Két
qua sé dugc hién thi ™ The factorial of 5 is 120"

Doan chudng trinh sau hién thi tong clia 5 s6 chan dau tién
Chuong trinh 3.11
Class ForDemo
{
public static viod main(String args[])
{
inti=1,sum=0,
for (i=1;i<=10;i+=2)
sum+=i;
System.out.printin (“sum of first five old numbers is "+sum);

J
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}

O vi du trén, i va sum la hai bién dugc gan cac gia tri dau a 1 va 0 tuong ng. Diéu kién
dudc ki€m tra va khi né con nhén gid tri True, ciu Iénh tac ddng trong vong lap dugc thuc
hién. Tiép theo gia tri cla i dudc tdng Ién 2 dé tao ra s6 chan tiép theo. Mét lan nita, diéu
kién lai dugc kiém tra va céu Iénh tac déng lai dugc thuc hién. Sau ndm vong, i tdng Ién
11, diéu kién tra vé gia tri False va vong lap két thdc. Théng bao: Sum of first five odd
numbers is 25 dudc hién thi.
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Tém tat bai hoc
e Phat bi€éu import dugc s dung trong chuang trinh dé€ truy cdp cac géi Java.
e Chuong trinh Java chfa mdt tdp hdp cac gdi. Chuang trinh cé thé chlra cdc dong
giai thich. Trinh bién dich sé bé qua cac dong giai thich nay.
e “Token” la thanh phan nho nhat cua chudng trinh. C6 nam loai “token”
Dbinh danh (identifiers)
Tt khoa (keywords)
Ky tu phan cach (separators)

Nguyén dang (Literals)
Céc toan tir

ANENENENEN

e Java c6 cac ki€u cdu tric dif liéu nhu ki€u nguyén thuy ma ta d& biét. Céc bién
dudc khai bao cho tiing kiéu dir liéu xac dinh. Hay than trong khi khai bao tén bién
dé loai trir kha ndng hon loan.

e Java cung cap cac chi dinh truy xuat sau day :

v' Coéng cong (public)
v' Bao vé (protected)
v Riéng tu (private)

e Java cung cép cac bd nghia (modifiers) sau day:

v Tinh (static)
v Triru tugng (abstract)
v Final

e Khdi tao ham c6 hai kiéu :

v Tudng minh (Explicit)
v" Ngam dinh (Implicit)

e Java cung cap nhiéu dang toan tu,chiung gom :

Céc toan tir s6 hoc
Céc toan tir dang bit
Cac toan tir quan hé
Céc toan tur logic
Toan tir diéu kién
Toan tur gan

ASANENENENEN

o Ung dung Java c6 mdt I8p chra phuong thirc main. Cac tham s& cé thé dugc truyén
vao phudng thdc main nhd cac tham s6 lIénh (command line parameters) .Trong
Java cung cap nhitng cau truc chuong trinh sau day

if-else
switch
for
while

do while

ASANENENEN

Kiém tra kién thidc cia ban
1. Trong Java, ki€u dit liéu dang byte ndm trong gidi han tir.......... dén............
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2.

U b

Hay chi cac danh dinh hgp |é trong :
a. Tel_num
b. Empl
c. 8678
d. batch.no

. Cai gi la output cua doan chudng trinh sau?

class me

{

public static void main(String srgs[ ])
{
int sales=820;
int profit=200;
System.out.printin(((sale +profit)/10*5);
b
b

e la su b6 sung (implementation) cua cac phép toan trén cac ddi tugng
. Phudng thic public c6 thé truy cap phuong thic private trong cung mot

I6p. True/False

. ‘Static’ ham y rdng phuong thirc khéng cé ma (code) va dugc b6 xung trong

cac I6p con True/False

. Khi ban khong dinh nghid mét ham khd&I tao cho mot 16p,JMV sé cung cap

mot ham mac dinh hodc mét ham khdi tao &n (implicit). True/False

. Vong lap while thuc thi it nhat mot 1an tham chi néu diéu kién dugc xac dinh

la False True/False

. Hay viét mét doan chuong trinh d& xudt dong chir :” Welcome to the world of

Java”

Hay viét hai ham kién tao md& (explicit) cho mdt I8p dung dé tinh dién tich
hinh chr nhat.Khi mot gia tri don dudc truyén vao ham khdi tao,né coé thé bj
ngd nhén réang d6 dai va chiéu cao giéng nhu bié€n dugc truyén vao.Llc do,
no sé tinh mot dién tich phu hgp.Khi hai gia tri dugc truyén vao ham,né sé
tinh dién tich hinh ch nhat.

. Viét mot chuong trinh thuc hién nhirng viéc sau day:

a. Khai bdo va gan gia tri dau cho cac bién m va n la 100 va 200 tudng
ng.

b. Theo cac diéu kién : néu m bdng 0, hién thi két qua tucong Ung.

c. N&u m I8n hon n , hién thi két qua tuong Ung.

d. Kiém tra cac gia tr| n 1a chan hay €.

. Viét mét chuang trinh hién thi tong cac bdi s6 ctia 7 nam gilra 1 va 100.
. Viét cerdng trinh dé€ cdng bay s hang clua day sau:
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Chuaong 4:

CAC GOI & GIAO DIEN

Muc tiéu bai hoc
Két thic chuong nay, cac ban hoc vién cé thé:
> Dinh nghia mot giao dién
Hién thuc mot giao dién
S& dung giao dién nhu 1a mét ki€u di liéu
Dinh nghia goi
Tao va sUr dung cac goi
Vai trd cua cac géi trong viéc diéu khién truy cap

YV V V V V V

Nhirng dac trung cua goi java.lang
> Nhifng dac trung cua goi java.util
3.11 Gidi thiéu
Géj va giao dién la hai thanh phan chinh cta chudng trinh Java. Cac goi dugc Iuu trir theo
kiéu phan cap, va dugc nhap (import) moét cach tudng minh vao nhirng I6p méi dugc dinh

nghia. Céc giao dién c6 thé dugc si dung dé chi dinh mét tdp cic phuong thirc. Cac
phuadng thic nay cé thé dugc hién thuc bdi mét hay nhiéu 13p.

MOt tép tin ngudn Java cé thé chira mét hodc tat ca bdn phén ndi tai sau day:

MOt cau Iénh khai bao goi. (package)

Nh{trng cdu lIénh nhap thém cac goi hoac cac I6p khac vao chuadng trinh (import)
Mot khai bao I8p cong cong (public) dan

YV V V VYV

MOt sb cac I8p dang riéng tu (private) cua goi.

Mot tap tin ngudn Java s& cb khai bdo I18p public don. T4t ca nhitng phat bi€u khac tuy
chon. Chuadng trinh cé thé dudc viét trong mét dong céc goi vai cac 1énh nhép (import), va
IGp (class).

3.12 Cac giao dién

Giao dién la mét trong nhitng khai niém quan trong nhat cia ngon ngir Java. N6 cho phép
mot I8p co nhiéu 18p cha (superclass). Cac chuong trinh Java c6 thé thira k&€ chi mét 16p
tai mot thdi diém, nhung cd thé hién thuc hang loat giao dién. Giao dién dugc si dung dé
thay thé€ mot I6p truu tugng, ndi ma khéng c6 mét su thuc thi nao dugc ké thua. Giao
dién tudng tu nhu céc I18p triru tugng. Su khac nhau & ché mét I8p triru tugng cd thé cb
nhirng hanh vi cu thé, nhung mét giao dién thi khéng thé cé mdt phuang thirc cu thé cé
hanh vi ctia cta riéng minh. Cac giao dién can dudc hién thuc. Mot 18p triru tugng cé thé
dugc mé roéng, nhung khdng thé dugc md ta bang mét vi du minh hoa cu thé.

Cac budc dé tao modt giao dién ducc liét ké & dudi diy:
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> Dinh nghia giao dién: Mot giao dién dudc dinh nghia nhu sau:
Chuong trinh 4.1
//Giao dién vdi cac phuong thuc
public interface myinterface
{
public void add(int x,int y);
public void volume(int x,int y,int z);
}
//Giao dién dé dinh nghia cic hdng
public interface myconstants
{
public static final double price=1450.00;
public static final int counter=5;
}
> Chudng trinh trén dudc dich nhu sau:
javac myinterface.java

> MOt giao dién dudc hién thuc vdi tu khod “implements”. Trong trudng hgp trén, giao
dién cho phép ir'hg dung maéi quan hé “is a” . Vi du:

class demo implements myinterface

> NEu nhiéu hadn mot giao dién dudc thuc thi, cac tén sé dugc ngan cach va@i nhau bdi
mot ddu phdy. Diéu nay dudc trinh bay nhu sau:

class Demo implements MyCalc, Mycount
Hay ghi nhd cac luu y sau trong khi tao mot giao dién:
> TA&t ca cac phuong thiic trong cac giao dién nay phai la ki€u public.
» Cac phuadng thirc dudc dinh nghia trong mét I8p ma I8p nay hién thuc giao dién.
3.12.1 Hién thuc giao dién

Céc giao dién khdng thé mé réng (extend) céc I8p, nhung chidng cé thé ma réng cac giao
dién khac. Néu khi ban hién thuc mot giao dién ma lam md rong nd, ban can ghi de
(override) cac phuadng thic trong giao dién mdi nay moét cach hgp ly nhu trong giao dién
cl. Trong vi du trén, cac phuong thic chi dudc khai bdo, ma khong dudc dinh nghia. Cac
phuaong thirc phai dugc dinh nghia trong moét I6p ma I8p dé hién thuc giao dién nay. Noi
mot cach khac, ban can chi ra hanh vi cua phudng thifc. Tat ca cac phudng thic trong
cac giao dién phai 1a ki€u public. Ban khdng dugc st dung cac bd nglr (modifers) chuén
khac nhu protected, private..., khi khai bao cac phucng thirc trong mot giao dién.

Doan ma Chuong trinh 4.2 biéu dién mot giao dién dugc thuc thi nhu thé nao:
Chuong trinh 4.2
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import java.io.*;
class Demo implements myinterface

{
public void add(int x,int y)

{
System.out.printin(" “+(x+y)),;

//Gia st phuong thuc add dugdc khai bao trong giao dién
}

public void volume(int x,int y,int z)

{
System.out.printin(" “"+(x*y*z));
//Gia su’ phuong thdc volume dugc khai bao trong giao dién

}
public static void main(String args[])

{

Demo d=new Demo(),
d.add(10,20);
d.volume(10,10,10);

;
;

Khi ban dinh nghia mét giao dién mdi, c6 nghia 1& ban dang dinh nghia mot ki€u tham
chiéu di liéu mdi. Ban cd thé sir dung cac tén giao dién & bat cf noi dau nhu bat ky tén
ki€u dir liéu khac. Chi c6 mét thé hién (instance) cla I6p ma I6p d6 thuc thi giao dién cb
thé dugc gan dén mot bi€n tham chiéu. Ki€u cua bién tham chi€u dé la tén cla giao dién.

3.13 Cac goi

Goi dugc coi nhu cac thu muc, dé la nai ban t8 chirc cac I18p va cac glao dién cua ban. Cac
chuang trinh Java dugc t& chldc nhu nhu’ng tap cua cac 90| M&i g6i gdbm cb nhiéu 16p,
va/hoac céac giao dién dudc coi nhu la cac thanh vién cda né. D6 la mot phudng an thuan
Igi d& Iuu trlf cdc nhdm cua nhitng I8p cé lién quan vdi nhau dudi mét cai tén ddc biét. Khi
ban dang lam viéc v8i mot chuong trinh Lrng dung, ban tao ra mét sé I8p. Cac I8p dé céan
dudc td chlirc mét cach hogp ly. Diéu do sé dé dang dé td chirc cac tép tin I8p thanh cac 90|
khac nhau. Hay terng tugng rang moi goi glong nhu moét thu muc con. Tat ca cac diéu ma
ban can lam la dat cac I6p va cac giao dién cd lién quan vdi nhau vao cac thu muc riéng,
v@i mot cai tén phan anh dugc muc dich cua cac I8p.

N6i tdm lai, cac gdi co ich cho cac muc dich sau:
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>

>

Ching cho phép ban té chic cac I8p thanh cac dan vi nho hon (nhu la cac thu
muc), va lam cho viéc xac dinh vi tri tré nén de dang va s dung cac tap tin cta I&p
mot cach phu hgp.

Gilp d3 dé€ tranh cho viéc dat tén bji xung doét (trung I3p dinh danh). Khi ban lam
viéc v8i mot s6 cac I8p ban sé cam thay khé dé quyét dinh dat tén cho cac I6p va
cac phuong thic. Doi luc ban mudn s dung tén gidong nhau ma tén dé lién quan
dén I8p khac. Cac goi gidu cac I8p dé tranh viéc dat tén bi xung dot.

Cac gdi cho phép ban bao vé céac I6p, dir liéu va phudng thic & muc rong hon trén
mot nén tang class-to-class.

Cac tén cla gdi cé thé dudc sir dung dé€ nhan dang céc 16p.

Cac gdi cling cé thé chira cac goi khac.

Pé& tao ra moét I8p la thanh vién cha godi, ban can bdt dau ma ngudn cua ban vdi mdt khai
bao gdi, nhu sau:

package mypackage;

Hay ghi nhé cac diém sau trong khi tao goi:

> Doan ma phai bat dau vSi mdt phat bi€u “package”. Diéu nay néi l1én rang I6p dudc
dinh nghia trong tép tin la mot phan cua goi xac dinh.

> M3& ngudn phai ndm trong cung mot thu muc, ma thu muc doé lai 1a tén gdi cua ban.

> Quy udc rédng, cac tén gdi sé bat ddu bang mdt chir thudng dé€ phan biét giira I16p va
goi.

» Cac phat biéu khac cé thé xuat hién sau khai bdo gdi 1a cac cdu Iénh nhép, sau
chiing ban c6 thé bat dau dinh nghia I6p cta ban.

> Tuong tu tat ca cac tap tin khac, moi I8p trong mot goi can dudc bién dich.

» DE& cho chudng trinh Java cla ban cé kha nang s dung cac géi dd, hdy nhép
(import) chding vao ma ngudn cua ban.

> Su khai bdo sau day la hdp 1€ va khong hop 1€ :

Hop Ié

package mypackage;

import java.io.*;
Khong hop I1é
import java.io.*;

package mypackage;

Ban co cac tuy chon sau trong khi nhap vao mét goi:

>

Ban ¢ thé nhép vao mét tép tin cu thé tir goi:

import java.mypackage.calculate

>

Ban c6 thé nhép (import) toan bd géi:

import java.mypackage. *;
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May ao Java (JVM) phai gilr lai mot track (ranh ghi) cua tat ca cac phan td hién hitu trong
go6i ma dudc khai bao.

Ban da san sang lam viéc v8i mot phat biéu nhép |mport - Java i0.*. Ban than Java da
dugc cai dat sdn mot tap cac goi, bang dudi day dé cap dén mot vai goi ¢ san clia Java:

Goi Mo ta

java.lang Khong can phai khai bdo moét cach rd rang. Goéi nay luébn dugc nhap
cho ban.

java.io Bao gdbm cac I8p dé trg giup cho ban tdt ca cac thao tac nhép va
xuat.

java.applet | Bao gdm cac I8p dé ban can thuc thi mot applet trong trinh duyét.

java.awt Hitu dung dé€ tao nén cac U'ng dung giao dién dd hoa (GUI).

java.util Cung cdp nhiéu I8p va nhiéu giao dién khac nhau dé tao nén cac
'ng dung, cac applet, nhu la cac cau trac dir liéu, cac lich biéu, ngay
thang, v.v..

java.net Cung cap cac I6p va cac giao dién cho viéc lap trinh mang TCP/IP.

Bang 4.1 Cac goéi trong Java.

Bén canh dd, Java con cung cdp thém nhiéu gdi dé phat trién cac ‘ng dung va cac applet
cua ban. Néu ban khdéng khai bdo cac goi trong doan ma cua ban, thi cac I8p va céc giao
dién cla ban sau khi két thdc sé nam trong moét géi mac dinh ma khong cé tén. Thong
thudng, goi mac dinh nay chi cé y nghia cho cac Ung dung nhd hoac cac Ung dung tam
thdi, nhu 1a cdc 'ng dung ma ban vira mdi bat dau dé phat trién sau nay. Khi ban bt dau
viéc phat trién cho mét (fng dung Ién, ban c6é khuynh hudng phat trién mot s6 cac 16p.
Ban cén t8 chirc cac I18p d6 trong cac thu muc khac nhau d& dé dang truy cip va van
dung. D€ lam dudc diéu nay, ban phai dat chiing vao cac géi da dat tén.

Phan 18n vé viéc lam vdi cac goi 1a ban c6 ddc quyén dé sir dung cac tén I8p giéng nhau,
nhung ban phai dat ching vao cac goi khac nhau.
3.13.1 Tao mot goi

Goi 1a moét phuang thirc hitu dung d& nhdm cac I8p ma trdnh dudgc cac tén trung nhau. Cac
I8p v&i nhitng tén gidng nhau cd thé ddt vao cac goi khac nhau. Cac I8p dudc dinh nghia
bdi ngudi sir dung cling cé thé dudc nho lai trong cac goéi.

Cac budc sau day cho phép tao nén mot gdi do ngudi dung dinh nghia:

> Khai bdo géi bdng cach sir dung cu phap thich hdp. Poan ma phai bat dau vdi khai
bado gdi. Diéu nay chi ra rang I8p dugc dinh nghia trong tap tin la mét phan cua goi
xac dinh.

package mypackage;
> SU dung phat bi€u import d& nhap cac gdi chuén theo yéu cau.

import java.util. *;
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> Khai bao va dinh nghia cac I8p sé nam trong goéi d6. Tat ca cac thanh phan cua goi
s€ la public, dé cé thé dugc truy cap tur bén ngoai. May o Java (JVM) gilr lai track
(rénh ghi) cla tat ca cac phan t&r nam trong gdi do.

package mypackage; //khai bao gdi
import java.util. *;
public class Calculate //dinh nghia mét I6p

{
int var;
Calculate(int n)
{
var = n;
//cac phuong thuc
/...
public class Display //dinh nghia mét I6p
{
...//Cac phuong thuc
}
’
’

> Luu cac dinh nghia trén trong mot tap tin véi phan mé rong .java, va dich cac I6p
dudc dinh nghia trong géi. Viéc dich cb thé thuc hién véi chiic ndng “-d”. Chlc néng
nay tao mot thu muc trung véi tén goi, va dat tap tin .class vao thu muc dudc chi
ro.
javac —-d d:\temp Calculate.java

Néu khai bao goi khéng cé trong chudng trinh, I8p hoac giao dién dd sé két thuc trong
mot gbéi mac dinh ma khong cé tén.Néi chung, géi mac dinh nay thi chi cé nghia cho cac
'ng dung nhd hoac tam thdi.

Hay ghi nhé cac diém sau day khi ban khai thac cac goi do ngudi dung dinh nghia trong
cac chuagng trinh khac:

» Ma nguodn cua cac chuadng trinh dé phai ton tai trong cung mét thu muc véi goi dugc
dinh nghia b&i ngudi s dung.

> DE cho cac chuong trinh Java khac st dung dugc cac gbi dd, hdy khai bdo ching
vao doan ma ngudn.

> DE nhap mdt I3p ta dung:
import java.mypackage.Calculate;
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> DE& nhép toan bd mét gdi, ta lam nhu sau:
import java.mypackage. *;

» Tao mo6t tham chi€u dén cac thanh phan cua goi. Ta dung doan ma don gian sau:
import java.io.*;
import mypackage.Calculate;
class PackageDemo{

public static void main(String args[]){
Calculate calc = new Calculate();

by

Né&u phat biéu import cho goi dé khdng dugc st dung, thi tén I8p phai dugcstr dung vai tén
goi ctia nd sao cho phu hdgp véi phudng thic trong I8p d6. Cu phap nhu sau:

mypackage.Calculate calc = new mypackage.Calculate();
3.13.2 Thiét 1ap dudng dan cho I8p (classpath)

Chuang trinh dich va chuong trinh thong dich tim ki€m cac I6p trong thu muc hién hanh,
va tap tin nén (zip) chlra cac tap tin class JDK. Diéu nay cd nghia cac tap tin class JDK va
thu muc ngudn tu déng thiét lap classpath cho ban.Tuy nhién, trong mot vai truéng hagp,
ban can phai tu thiét 1ap classpath cho ban.

Classpath 1a mot danh sach cac thu muc, danh sach nay trg giGap dé tim kiém cac
tap tin class tuong Ung. Thong thuong, ta khong nén thiét 1ap moi trudng
classpath mét thdi gian dai. N6 chi thich hgp khi thiét 1ap CLASSPATH dé chay
chuaong trinh, nhu khi ta thiét lap dudng dan cho viéc thuc thi hién thgai.

javac -classpath c:\temp Packagedemo.java

Th tu cua cac muc trong classpath thi rat quan trong. Khi ban thuc thi doan ma cua
ban, may ao Java sé tim ki€m cac muc trong classpath cua ban gidong nhu th( tu da dé
cap, cho dén khi no tim thay I6p can tim.

Vi du ciua mot goi
Chuong trinh 4.3
Package mypackage;
Public class calculate

{
public double volume(double height, double width,double depth)

{
return (height*width*depth);

}
public int add(int x,int y)
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{

return (x+y);

}

public int divide(int x,int y)

{

return (x/y);

}

}

Dé sir dung goi nay, ban can phai:
> Khai bdo I6p dudc s dung.
> Khai bdo toan bd goi.
> DEé cap dén cac thanh phéan cua goi.

Ban can dich tap tin nay. N6 c6 thé dudc dich vdi tuy chon -d, nhd do, nd tao mdt thu
muc v@i tén cla gdi va dat tap tin .class vao thu muc nay.

javac -d c:\temp calculate.java

Chuadng trinh bién dich tao mét thu muc dudc goi la “mypackage” trong thu muc temp, va
luu trir tap tin calculate.class vao thu muc nay.

Vi du sau biéu dién cach s dung mot goi:
Chuong trinh 4.4

import java.io.*;

import mypackage.calculate;

Class PackageDemo<{

public static void main(String args[]){
Calculate calc = new calculate();

int sum = calc.add(10,20);

double vol = calc.volume(10.3f,13.2f,32.32f);
int div = calc.divide(20,4);
System.out.printin("The addition is: "+sum);
System.out.printin("The Volume is: "+vol);

System.out.printin("The division is: "+sum);

}

}

Néu ban s dung mét I8p tir mot goi khac, ma khong s dung khai bao import cho géi do,
thi khi dé, ban can phai st dung tén I8p vdi tén goi.
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Mypackage.calculate calc = new mypackage.calculate( );
3.14 Goéi va diéu khié€n truy xuit

Cac goi chilra cac Iép va cac goi con. Cac Iép chira dir liéu va doan ma. Java cung
cap nhiéu mirc do truy cap thong qua cac Idp, cac goi va cac chi dinh truy cap.
Bang sau day sé& tom tat quyén truy cap cac thanh phén cua I3p:

public protected | No modifier | private

Same class Yes Yes Yes Yes
Same  packages | Yes Yes Yes No
subclass

Same package | Yes Yes Yes No
non-subclass

Different package | Yes Yes No No
subclass

Different package | Yes No No No
non-subclass

Bang 4.2: Truy cap dén cac thanh phan cua I16p.
3.15 Goi java.lang

Theo mdc dinh, mdi chudng trinh java déu nhap géi java.lang. Vi thé, khdng can phai khai
bdo mot cach rd rang gdi java.lang nay trong chuadng trinh.

Lé6p trinh bao boc (wrapper class)

Cac kiéu dir liéu nguyén thuay thi I§h6ng phai la cac doéi tugng. Vi thé&, ching khdng thé tao
hay truy cap cac phuong thic. Bé tao hay van dung kiéu dir li€u nguyén thuy,ta st dung
“wrap” tudng Ung véi “wrapper class”. Bang sau liét ké cac I6p trinh bao boc (wrapper).
Cac phuang thirc cua moi I8p nay cé trong phan phu luc.

Kiéu dif | L8p trinh bao
liéu boc

boolean Boolean

byte Byte

char Character

double Double

float Float

int Integer

long Long
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short Short

Bang 4.3: Cac I6p trinh bao boc cho cac kiéu dif liéu nguyén thuy.

Vi du mot vai phuadng thirc cua I16p wrapper:

Boolean wrapBool = new Boolean("false”);

Integer num1 = new Integer("31”);

Integer num2 = new Integer("3”);

Int sum = numl1.intValue()*num?Z2.intValue(),

//intValue() la moét ham cua Idp trinh bao boc Integer.

Chuong trinh sau ddy minh hoa cach s dung 18p wrapper cho kiéu dit liéu int
Chuong trinh 4.5

Class CmdArg

{
public static void main(String args[])

{

int sum = 0;

for(int i = 0;i<args.length;i++)

sum+= Integer.parselnt(args[i]),;/*parselnt():chuyen doi kieu du lieu chuoi sang so*/
System.out.printin("Téng la: "+sum);

;
;

Vvong 13p for dugc sir dung dé tim tdng cla cac s6 thoad man diéu kién (hgp quy céach) tai
dong lIénh. Cac s6 dé dudgc luu trir trong mang String args[]. Dac tinh “length” xac dinh s6
cac phan t trong mang args[]. Mang args[] 1a ki€u String. Vi thé&, cac phan tl phai dudc
déi sang kiéu di liéu int trudc khi cdng chidng. Qué trinh chuyén ddi dudc thuc hién véi su
giup d& cua Iép trinh bao boc “Integer”. Phuong thic “parselnt()” trong I6p “Integer” thuc
hién qud trinh chuyén déi cda ki€u di liéu chudi sang kiéu dif liéu s6.

Tat ca cac I6p trinh bao boc, ngoai trt I6p “Character” c6 mét phuong thic tinh
“valueOf()” dudc goi dé tach mdt chuoi, va tra vé mét gia tri s6 nguyén dudc bao
boc. Cac I8p trinh bao boc clua byte, int, long, va short cung cdp cac hang s6 MIN_VALUE
va MAX_VALUE. Cac I8p trinh bao boc cua double va long cling cung cdp cac hang
POSITIVE_INFINITY va NEGATIVE_INFINITY.

3.15.1 L&p String (16p chubi)

Céac chudi 13 hang loat cac ky tu. L8p String cung cap hang loat cac phugng thirc dé thao
tac vdi cac chuoi. N6 cung cap cac phudng thidc khdi tao (constructor) khac nhau. Dudi
day la mét vai phuong thic da dudc cho:

String str1 = new String();
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//strl chra moét dong tréng.

String str2 = new String(“Hello World”);

//str2 chira dong “Hello World”

char ch[] = {‘A’,’B’,’C’,’D’,’E’};

String str3 = new String(ch);

//str3 chira “"ABCDE"

String str4 = new String(ch,0,2);

//str4 chlra “AB” vi 0- tinh tir ky tu bat ddu, 2- 1a sb lugng ky tu ké tir ky tu bat dau.

Toan t& “+” dudc cung cap dé cong chudi khac dén mot chudi dang ton tai. Todn tor “+"”
nay dudc goi nhu 13 “thao tac ndi chudi”. O day, ndi chudi dudc thuc hién thdng qua Idp
“StringBuffer”. Chdng ta s& thao luan ti€n trinh nay ngay sau d6 trong chuong nay.
Phuong thdc “concat( )” cda I8p String cling cé thé thuc hién viéc nbi chuoi. Khéng gidng
nhu toan to “+”, phugng thic nay khéng thudng xuyén ndi hai chudi tai vi tri cu6i cung
cua chuoi dau tién. Thay vao do, phudng thdc nay tra vé mot chuéi méi, chudi mai do sé
chilra gia tri ctia ca hai chudi ban dau. Diéu nay cé thé dudc gan cho chudi dang ton tai. Vi
du:

String strFirst, strSecond, strFinal;
StrFirst = “Charlie”;
StrSecond = “Chaplin”;
//....b&ng cdch st dung phuong thiic concat( ) d€ gan vdi mét chudi dang ton tai.
StrFinal = strFirst.concat(strSecond);
Phuong thirc concat( ) chi Idm viéc vé&i hai chudi tai mot thdi diém.
3.15.2 Chudi m3c dinh (String pool)

Mot chuang trinh Java c6 thé chira nhiéu chu0| bang chr. “String Pool” dai dién cho tét ca
cac chir dugc tao trong chUdng trinh. M&i khi mot chudi bdng chit dugc tao, String Pool
tim kiém dé nhin thdy néu chudi béng chit ton tai. N&u nd ton tai, mot thé hién mdi dugc
gan dén mot chuoi mdi. Viéc nay sé chiém nhiéu khong gian bo nhé. Vi du:

String day = “"Monday”;

String weekday = “"Monday”;

O day, mot tljé’ hién cho bién “day”, bién dd co gia tri 1a “Monday”, dudc tao trong String
Pool. Khi chuoi bang chir “weekday” dugc tao, viéc luvu gilr cac gia tri gibng nhau nhu cla
bi€n “day”, mét thé hién dang ton tai dugc gan dén bién “weekday”. Vi ca hai bién “day”
va “weekday” cling déu nham chi vao chudi tudng tu trong String Pool. Hinh dnh sau minh
hoa khai niém cua “String Pool”.
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! Sunday
day 2 Monday
3 Hello
4 Aptech
Weekday N World

Hinh 4.1 Khai niém cua String Pool.

3.15.3 Cac phuadng thlc I8p String

Trong phan nay, chidng ta sé xem xét cac phudng thic cua I6p String.

> CharAt( )
Phuong thirc nay tra vé mot ky tu tai mot vi tri ddc biét trong mot chudi.
Vi du:
String name = new String("Java Language”);
char ch = name.charAt(5);
Bi€n “ch” chlra gia tri “L”, t&r d6 vi tri cac sd bat dau tr 0.

> startsWith( )

Phuong thirc nay trd vé gid tri kiu logic (Boolean), phu thudc vao chudi cé bat dau vdi
mot gia tri dac biét khéng. Vi du:

String strname = "“Java Language”;
boolean flag = strname.startsWith("Java”),;
Bién “flag” chira gia tri true.

> endsWith( )

Phuong thirc ndy tra vé& mot gia tri ki€u logic (boolean), cé ching phu thudc vao chudi két
thuc véi mot gia tri dac biét, Vi du:

String strname = “Java Language”’;
boolean flag = strname.endsWith(“Java”);

Bi€n “flag” chlra gia tri false.
> copyValueOf( )

Phuong thirc ndy tra vé mot chudi dudc rut ra tir mot mang ky tu dugc truyén nhu mot dai
s6. Phuaong thic nay ciling Iay hai tham s6 nguyén. Tham sb dau tién chi dinh vi tri tir ndi
cac ky tu phai dugc rat ra, va tham s6 th& hai chi dinh s6 ky tu dugc rat ra t&r mang. Vi
du:

char name[] = {'L’,’a’,’n’,’g’,’u’,"a’,’g’,’e’},
String subname = String .copyValueOf(name,5,2);
Bay gid bi&n “subname” chira chudi “ag”.

> toCharArray( )
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Phuong thirc nay 18y mot chudi, va chuyén né vao mét mang ky tu. Vi du:
String text = new String("Hello World”);
Char textArray[] = text.toCharArray( ),

> indexOf( )

Phugng thic nay tra vé thir tu cia mét ky tu dac biét, hoac moét chudi trong pham vi mot
chuoi. Cac cau lénh sau biéu dién cac cach khac nhau cua viéc si dung ham.

String day = new String("Sunday”);
int index1 = day.indexOf('n’);
//chda 2

int index2 = day.indexOf('z’,2);
//chda -1 néu “z” khéng tim théy tai vi tri 2.

int index3 = day.indexOf("Sun”);
//chtta muc 0 cua méu tu 1%
> toUpperCase( )
Phuang thirc nay tra vé chit hoa cla chudi thdng qua ham.
String lower = new String(“good morning”);
System.out.printin(“"Uppercase: “+lower.toUpperCase( ));
> toLowercCase( )
Phuong thirc ndy tra vé chif thudng cua chudi thong qua ham.
String upper = new String("APTECH”);
System.out.printin("Lowercase: “+upper.toLowerCase( )),;
> trim()

Phuong thic nay cdt bé khoang trdng trong d6i tugng String. Hay th doan m& sau dé
thdy su khac nhau trudc va sau khi cdt bé khoang trang.

String space = new String(" Spaces "),

System.ut.printin(spaces);

System.out.printin(spaces.trim()); //Sau khi cdt bé khoang tréng
> equals()

Phuong thirc ndy so sédnh ndi dung cua hai d8i tugng chudi.

String namel = “"Aptech”, name2 = "APTECH”;

boolean flag = namel.equals(nameZ2);

Bi€n “flag” chlra gia tri false.
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3.15.4 Ldp StringBuffer

L8p StringBuffer cung cdp cac phudng thdc khac nhau dé thao tac mot ddi tugng dang
chuoi. Céc ddi tugng cla I8p nay rdt mém déo, dd 1a cac ky tu va cac chudbi cé thé dudc
chén vao gilra ddi tugng StringBuffer, hodac ndi thém di liéu vao tai vi_tri cudi. Lép nay
cung cdp cac phuong thirc khdi tao nap chdng . Chuang trinh sau biéu dién lam thé& nao dé
sir dung cac phudng thirc khdi tao khac nhau dé tao ra cac déi tugng cua I18p nay.

Chuong trinh 4.6

class StringBufferCons

{

public static void main(String args[])

{

StringBuffer s1 = new StringBuffer();

StringBuffer s2 = new StringBuffer(20);
StringBuffer s3 = new StringBuffer("StringBuffer”);

System.out.printin("s3 = "+ s3);
System.out.printin(s2.length()); //chta 0
System.out.printin(s3.length()); //chuda 12
System.out.printin(s1.capacity()); //chta 16
System.out.printin(s2.capacity()); //chta 20
System.out.printin(s3.capacity()); //chta 28
}

b

“length()” va “capacity()” cua ddi tugng StringBuffer la hoan toan khac nhau. Phudng
thic “length()”dé cap dén sb cac ky tu ma doéi tugng dua ra, trong khi “capacity()” tra vé
téng dung lugng mac dinh cua mdt ddi tugng (16), va s6 cac ky tu trong ddi tugng
StringBuffer.

Dung lugng clia bd dém chudi cé thé thay ddi v8i phuong thirc  “ensureCapacity()”dugc
cung cap trong I8p. DB4i s6 int da dudc truyén dén phuaong thic nay, va phu hgp véi mot
dung lugng mdi dudc tinh toan nhu sau:

New Capacity = OIld Capacity * 2 + 2

Trudc khi dung lugng cia bd nhdé trung gian dudc cap phat dung lugng dudgc tinh toan
md&i, diéu kién sau s& dudc kiém tra:

> Néu dung Ilugng mdéi I8n hon d6i s6 dugc truyén dén phudng thic
“ensureCapacity()”, thi dung lugng bd nhé dém dugc cap phat

MOt dung lugng dudgc tinh toan mdi.
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> NEéu dung Ilugng md&i nhdo hon db6i s6 dugc truyén dén phuong thic
“ensureCapacity()”, thi dung lugng bé nhd dém dudc cap phat gid tri cua déi s6
dugc truyén deén.

Chuang trinh 4.7 minh hoa lam thé nao dung lugng dudc tinh toan va dugc cap phat.
Chuong trinh 4.7

class test{

public static void main(String args[]){

StringBuffer s1 = new StringBuffer(5);

System.out.printin("Dung lugng cua bé nhéd dém = “+s1.capacity()); //chda 5
sl.ensureCapacity(8);

System.out.printin("Dung luong cua b6 nhéd dém = “+s1.capacity()); //chua 12
sl.ensureCapacity(30);

System.out.printin("Dung lugng cua bé nhéd dém = “+s1.capacity()); //chda 30
}

}

Trong doan ma trén, dung lugng ban dau cua s1 la 5. Cau Iénh
sl.ensureCapacity(8);

Thiét Iap dung Iugng cua s1 dén 12(5*2+2) bdi vi dung lugng trén ly thuyét la (8) thi nho
hon dung lugng dudgc tinh todn la (12) .

sl.ensureCapacity(30);
Thié€t 1ap dung lugng cua “s1” dén 30 bdi vi dung lugng trén ly thuyét la (30) thi I6n han
dung lugng dudc tinh toan (12*2+2).

3.15.5 Cac phudng thic I68p StringBuffer

Trong phan nay, ching ta sé xem xét cac phudng thlc cia I8p StringBuffer v&i mot
chuang trinh.

> append()

Phuong thirc ndy ndi thém mot chudi hodc mot mang ky tu tai vi tri cudi cuing cia mot
dGi tugng StringBuffer. Vi du:

StringBuffer s1 = new StringBuffer("Good”);
sl.append(“evening”);
Gia tri trong s1 bay gid la “goodevening”.

> insert()

Phuong thdc nay Idy hai tham sé. Tham s6 dau tién la vi tri chen. Tham s6 thir hai c6 thé
la mot chuoi, mét ky tu (char), mot gia tri nguyén (int), hay mot gia tri s6 thuc (float)
dugc chén vao. Vi tri chén sé& I8n hon hay bang dén 0, va nho hon hay bang chiéu dai cla
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déi tugng Stringbuffer. Bat ky d6i sé nao, tru ky tu hoac chudi, dugc chuyén vao biéu mau
chuodi, va sau do6 dugc chen vao. Vi du:

StringBuffer str = new StringBuffer(“Java sion”);
str.insert(1,’b’);
Bién “str” ch(ra chudi “Java sion”.

> charAt()

Phuong thirc nay tra vé mot gia tri ky tu trong doi tugng StringBuffer tai vi tri dudc chi
dinh.Vi du:

StringBuffer str = new StringBuffer("James Gosling”);
char letter = str.charAt(6); //chua “G”
> setCharAt()

Phuong thic nay dugc si dung dé thay thé ky tu trong mot StringBuffer véi nhitng cai
khac tai mot vi tri dudc chi dinh.

StringBuffer name = new StringBuffer(“Java”);
name.setCharAt(2,v’);
Bién “name” chira “Java”.

> setLength()

Phuong thidc nay thiét lap chiéu dai cua d6i tugng StringBuffer. Néu chiéu dai dudc chi
dinh nhd hon chiéu dai nguyén thuy ctda bdé nhd trung gian, thi cac ky tu thira sé bi cat
bSt. NEu chiéu dai chi dinh nhiéu hon chiéu dai nguyén thdy cua bd nhé dém, cac ky tu
null dugc thém vao tai vi tri cuGi cung cua bé nhé dém.

StringBuffer str = new StringBuffer(10);
str.setLength(str.legth() +10);
> getChars()

Phuong thic ndy dudc sir dung dé trich ra cac ky tu tir ddi tugng StringBuffer, va sao chép
ching vao mot mang. Phudong thic getChars() lIay bon tham sé sau:

Muc bat dau: vi tri bat dau, tir nci ma ky tu dugc I3y vao.

Muc két thuac: vi tri két thuc

Mang: Mang dich, ndi ma cac ky tu dudc sao chép.

Noi gdi tdi muc bat dau: Cac ky tu dudc sao chép trong mang dich t vi tri nay.
Vidu:

StringBuffer str = new StringBuffer("Leopard”);

char ch[] = new char[10];

str.getChars(3,6,ch,0);

Bay giG bi€n “ch” chira “par”
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> reverse()

Phuadng thiic nay ddo ngudc ndi dung cua mot dbi tugng StringBuffer, va trd vé moét doi
tugng StringBuffer. Vi du:

StringBuffer str = new StringBuffer("devil”);
StringBuffer strrev = str.reverse();
Bién “strrev” chlra “lived”.

3.15.6 Ldp java.lang.Math

L&p nay chlra cac phuong thirc tinh dé thuc hién cac thao tac todn hoc. Ching dugc mo ta
nhu sau:

$ Cu phap la toan hoc.<tén ham>
> abs()

Phuong thidc nay tra vé gia tri tuyét doi cua moét s6. B6i s6 dudc truyén dén nod céd t,hé’ la
ki€u int, float, double, hodc long. Ki€u dit kiéu byte va short dugc chuyén thanh kiéu int
néu chung dudc truyén téi nhu la mot doi s6. Vi du:

int num = -1;
Math.abs(num) //tra vé 1.
> ceil()
Phudng thlc nay tim thdy s6 nguyén I8n hon hodc bang d6i s6 dugc truyén dén ngay tlc
thai.
> floor()
Phudng thiic nay tra vé sé nguyén nhd hon hodc bdng d6i s6 dudc truyén vao ngay tdc
thai.
System.out.printin(Math.ceil(8.02)); //tra vé 0.9
System.out.printin(Math.ceil(-1.3)); //tra vé -1.0
System.out.printin(Math.ceil(100)),; //tra vé 100.0
System.out.printin(Math.floor(-5.6)); //tra vé -6.0
System.out.printin(Math.floor(201.1)); //tra vé 201
System.out.printin(Math.floor(100)); //tra vé 100
> max()

Phudng thifc nay tim gia tri I8n nhat trong hai gia tri dugc truyén vao. Cac ddi s6 dudc
truy@n vao cé thé l1a kiéu int, long, double, va float.

> min()

Phuadng thiic nay tim gia tri nhd nhéat trong hai gia tri dugc truyén vao. Cac do6i s6 dudc
truy@n vao cé thé l1a kiéu int, long, double va float.

> round()
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PhUGng thlrc nay lam tron d6i s6 cé ddu phdy ddng. Vi du, ciu I1énh Math.round(34.5) tra
vé 35.

> random()
Phuong thirc ndy tra vé mot s6 ngau nhién gitta 0.0 va 1.0 cua kiéu double.

> sqrt()

Phudng thifc nay tra vé binh phuong cia mot sb. Vi du, cdu lénh Math.sqrt(144) tra vé
12.0.

> sin()

Phuong thic nay tra vé sine cua mot s6, néu goc dudc truyén dén bang radian. Vi du:
Math.sin(Math.PI/2) tra vé 1.0, gia tri cia sin 45.

Pi/2 radians = 90 dd. Gia tri cla “pi” bat ngudn tr hang s6 dudc dinh nghia trong I6p
“Math.PI".

> cos()
Phuadng thiic nay tra vé cos cia mot sd, néu goc dudc truyén dén bang radian.
> tan()
Phuong thirc nay tra vé tan cia mét s, néu goc dudc truyén dén bang radian.
3.15.7 Ld&p Runtime (Thdai gian thuc hién chuong trinh)

L&p Runtime dudc goi gon trong moi trudng Runtime. L8p nay dugc sir dung cho viéc quan
ly b0 nhd, va viéc thuc thi cla cac qua trinh xUr ly gia tang. Moi chuong trinh Java cé mot
thé€ hién don cua I8p nay, d& cho phép 'ng dung giao ti€p véi méi trudng. N6 khdng thé
dudc khdi tao, khi ma mét 'ng dung khéng thé tao ra mot minh du cla riéng minh thudc
I6p nay. Tuy nhién, chidng ta cé thé tao ra mét minh du hién hanh trong lic thuc hién
chuadng trinh tu viéc dung phuong thirc Runtime().garbage

Bay gid, ching ta biét rang viéc thu gom céac dir liéu khéng thich hgp trong Java la mot
tién trinh tu ddng, va chay mét cach dinh ky. D& kich hoat mdt cach thd céng bd thu thap
dir liéu khdéng thich hgp, ta goi phuaong thic gc() trén minh du thgi gian thagi gian thuc
hién hanh. P& quyét dinh chi tiét cdp phat bd nhd, s dung caéc phuong thic
totalMemory() va freeMemory().

Runtime r = Runtime.getRunTime();

long freemem = r.freeMemory();

long totalmem = r.totalMemory();

r.gc();

Bang sau biéu dién mdt vai phuong thirc duge st dung chung cda I18p nay:

Method Purpose
exit(int) Dung viéc thuc thi, va trd veé gia tri cua doan ma dén
hé diéu hanh. Viéc ngat thong thuong tai 0; gia tri
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khac 0 cho biét viéc ngat khac thuong.

freeMemory() Quyét dinh sb lwong san c6 ciia bd nhé tréng dén hé
thong thoi gian chay cua Java trong gi6i han cua cac
byte

getRuntime() Tra vé thé hién thoi gian chay hién hanh.

gc() Goi nhitng bd phan thu thap dir liu v6 nghia.

totalMemory() Dé quyét dinh tong s6 luong bd nhd sin co cla
chuong trinh.

Exec(String) Thyc thi mot chuong trinh phan cach cua tén dugc
go1.

Bang 4.4 L6p Runtime
Chuong trinh 4.7
class RuntimeDemo

{
public static void main(String args[])

{

Runtime r = Runtime.getRuntime();
Process p = null;

try

{

p = r.exec("calc.exe”);

b

catch(Exception e)

{

System.out.printin(“Error executing calculator”);

;
;

J

Ban c6 thé dat dudc minh du thdi Runtime hién hanh théng qua phuong thic
Runtime.getRuntime().

Sau dd, ban cé thé tham chiéu dén chucng trinh thi hanh calc.exe, va Iuu trif trong mét
dGi tugng cua tién trinh.

3.15.8 L3p hé théng (System)

LSp System cung cdp cac diéu kién thuan Igi nhu 13, xut, nhap chuén va cac ludng 16i. N6
cling cung cdp mét gia tri trung binh dé€ cac thudc tinh truy cap dudgc két hgp vdi hé théng
thai gian chay cua Java, va cac thudc tinh méi trudng khac nhau nhu la, phién ban, dudng
dan, hay cac dich vy, v.v..Cac trudng cua I6p nay la in, out, va err, cac trudng nay tiéu
bi€u cho xudt, nhép va I0i chudn tuong 'ng.

Chuwong 1: Lap Trinh Hwéng Bbi Twong 77



WwWw.updatesofts.com

Bang sau mo ta cac phuong thic caa I8p nay:

Phudng thic Muc dich

Exit(int) Dung viéc thuc thi, va trd vé gia tri cla
doan ma. 0 cho biét cd thé thoat ra mot
cach binh thudng.

gc() Khéi tao tap hgp cac dir liéu v6 nghia.
getProperties() Trad vé thudc tinh dugc két hgp vdéi hé
thong thdi gian chay cua Java.
setProperties() Thiét l1ap cac dac tinh hé théng hién hanh.
currentTimeMillis() Trd vé thdi gian hién tai trong mili giay

(ms), dudc do ludng ldc nira dém vao
thang giéng nam 1970.

arraycopy(Object, int, | Sao chép mdt mang.

Object, int, int)

Bang 4.5 LGp System.
L&p System khdng thé khai bdo dé tao cac d6i tugng.

Poan ma trong chuong trinh sau truy luc va hién thi mot vai cac thudc tinh mdi trudng
lién quan dén Java.

Chuong trinh 4.9

Class SystemDemo

{
public static void main(String args[])

{
System.out.printin(System.getProperty(“java.class.path”));

System.out.printin(System.getProperty(“java.home”));
System.out.printin(System.getProperty(“java.class.version”));
System.out.printin(System.getProperty(“java.specification.vendor”));
System.out.printin(System.getProperty(“java.specification.version”));
System.out.printin(System.getProperty(“java.vendor”));
System.out.printin(System.getProperty(“java.vendor.url”));
System.out.printin(System.getProperty(“java.version”));
System.out.printin(System.getProperty(“java.vm.name”));

;
;

M&i thudc tinh ma dudc yéu cidu dé dudc in, dudc cung cdp nhu mdt tham sd chudi dén
phudng thic System.getProperty(). Phudng thidc nay lan lugt sé trad vé thong tin cé lién
quan dén phuong thirc System.out.printin().

Qua trinh xuat ra cua cac thao tac xr ly dugc tu dong tao ra sé trong giéng hinh dudi day:
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& | Command Prompk

D:~TempX*java SystemDemo

E;\Erugram Files~JavaSoft~JRE~1.3
Sun Microsystems Inc.

1.3

Sun Microsystems Inc.

1.3 .Hrc3

Java HotSpot<TH>» Client UM

D:~Temp>

Hinh 4.2 Lé8p System xuat

3.15.9 Ld&p Class

Cac minh du cua I8p nay bao boc trang thai thdi gian thuc hién cua moét doi tugng trong
mot 'ng dung Java dang chay. Diéu nay cho phép chung ta truy cap thoéng tin vé doi
tugng trong sudt thai gian chay.

Chung ta cé thé 18y mét déi tugng cla I8p nay, hodc mét minh du bdng mdt trong ba céch
sau:

S dung phudng thifc getChar() trong mot déi tugng.
» S dung phuong thirc tinh forName() cua I68p dé Iy mot thé hién cla I8p thdng qua
tén cua I6p dé.
> S dung mdt d6i tugng ClassLoader tuy thich d€ nap mét I6p mdéi.
Khong cé phuadng thic xay dung cho 18p.

Cac chuong trinh sau minh hoa lam sao dé& ban c6 thé sir dung phuong thirc cia mot 16p
dé truy luc thdng tin clta Idp doé:

Chuong trinh 4.10
interface A

{

final int id = 1;

final String name = "Diana”;
}

class B implements A

{

int deptno;

}

class ClassDemo

{
public static void main(String args[])
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{

Aa =newB();
B b = new B();
Class x;

X = a.getClass();

System.out.printin(“a is object of type: "+x.getName()),
x= b.getClass();

System.out.printin("b is object of type: "+x.getName()),;
x=x.getSuperclass(),

System.out.printin(x.getName()+ “is the superclass of b.”);
}

}
Qua trinh xuat ra cac két qua dudc mo ta nhu hinh dudi day:

=4 | L% Program Files', JCreator Pro®,GE2001.exe

a iz ohject of type: B

b iz object of type:- B
java.lang.0hjectis the superclass of h.
Preszz any key to continue..._

Hinh 4.3 Qua trinh xuat ra cac két qua cua Idp Class.

3.15.10 Ld&p Object

LSp Object la mot I8p cha cua tat ca cac I6p. Du la mét I8p do ngudi dung dinh nghia
khong md rong bat ky mot I18p nao khac, theo mac dinh nd md rong I18p doi tuong.

Mot vai cdc phudng thirc cla I8p Object dudc biéu dién bén dudi:

Phudng thic | Muc dich

equals(Object) | So séanh thé hién d8i tugng hién tai v3i ddi tugng da cho,
va ki€m tra néu chiing bdng nhau.

finalize() Mac dinh hinh th{c cua phudng thdc cubi cung. Thong
thuGng bi phu bdi I&p con.

notify() Thong bao dong (thread) ma hién thdi trong trang thai
dang chg trén man hinh cua déi tugng nay.

notifyAll() Thong bdo tat ca cac dong (thread) hién hanh trong
trang thai chg trén man hinh cua déi tugng nay.

toString() Tra vé mot chudi dai dién cho d6i tugng.

wait() Tao ra dong hién hanh dé€ nhap vao trang thai dang chd.

Bang 4.6 LAp Object.
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Trong chucong trinh sau, ching ta khong khai bao bat ky I16p hoac gdi nao. Bay gid, ching
ta cé thé tao bdng cach s dung phuong thic equals(). Bdi vi, theo mac dinh I8p
ObjectDemo md rong I8p Object.

Chuong trinh 4.11
Class ObjectDemo

{
public static void main(String args[])

{
if (args[0].equals("Aptech”));
System.out.printin("Yes, Aptech is the right choice!”);
}
’
3.16 Goi java.util

Géi Java.util cung cdp mot vai I6p Java hitu ich nhat, dudgc can dén thudng xuyén trong
tat ca cac loai chuong trinh ('ng dung. N6 gidi thiéu cac I6p phi triru tugng sau:

» Hashtable
» Random
» Vector
>

StringTokenizer

3.16.1 L&p Hashtable

LSp Hashtable md& réng I8p triru tugng Dictionary, 18p nay cling dudc dinh nghia trong goi
java.util. Hashtable dugc sit dung dé dnh xa cac khod dén cac gid tri. Vi du, né cdé thé
dudc sir dung d€ anh xa cac tén dén tudi, nhirng ngudi Iap trinh dén nhitng du an, cac tiéu
dé cong viéc dén cac luang, va cU ti€ép tuc nhu vay.

Hashtable m@& rong kich thudc khi cac phan ti dugc thém vao. Khi dé viéc tao moét bang
bam mdi, ban cé thé chi dinh mét dung lugng ban dau va cac yéu t6 nap vao. Diéu nay sé
lam cho hashtable tang kich thudc 1én, bat c lic nao viéc thém vao mot phan tir mdi sé
lam thay ddi gidi han cla hashtable cii. Gidi han ctia bang bdm la dung lugng dudc nhan
Ién bdi cac yéu t6 dugc nap vao.Vi du: moét bang bam véi dung lugng 100, va mét yéu té
nap vao la 0.75 s& c6 mét gidi han la 75 muc. Cac phuong thic xay dung cho bang bam
dudc biéu dién trong bang sau:

Constructor Purpose

Hashtable(int) Xay dung mot bang mdi véi dung lugng ban
dau dugc chi dinh.

Hashtable(int, float) | Xay dung moét I8p mdi véi dung lugng ban
dau dudgc chi dinh va y€u t6 nap vao.
Hashtable() Xay dung moét I6p mdi bang cach s dung
gia tri mac dinh cho dung lugng ban dau va
yéu td nap vao.
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Bang 4.7 Cac phuong thirc xay dung Hashtable.
Hashtable hash1l = new Hashtable(500,0,80);

Trong trudng hgp nay, Bang bam “hash1” sé Iuu trir 500 phan tu. Khi bang bam luu trir
vlra day 80% (mot yéu té nap vao cua .80), kich thudc téi da cua né sé dudc tang lén.

M&i phan tr trong mot hashtable bao gom mot khod va mot gid tri. Cac phan tir dugc
thém vao bang bam bang cach st dung phuong thic put(), va dudc truy luc bédng cach s
dung phuong thiric get(). Cac phan tr cé thé dugc xod tir mét bang bam véi phuong thirc
remove(). Cac phudng thirc contains() va containsKey() c6 thé dudgc sir dung dé tra clu
mot gia tri hoac moét khod trong bang bam. Mot vai phuong thirc cia Hashtable dugc tom
tat trong bang sau:

Phucong thirc Muc dich

clear() Xoa tat ca cac phan tu tir bang bam.

Clone() Tao moOt bang sao cua Hashtable.

contains(Object) Tra vé True néu bang bam chlra cac do6i tugng dudgc
chi dinh.

ContainsKey(Object) | Tra vé True néu bang bam chlra khoa dudc chi dinh.

elements() Tra vé mot bang liét ké cac yéu té trong bang bam.

get(Object key) Truy luc d6i tuong dudc két hgp vd@i khoad dudgc chi
dinh.

iSEmpty() Tra vé true néu bang bam tréng.

keys() Tra vé mot bang liét ké cac khoa trong bang bam.

put(Object, Object) Thém moét phan t& mdéi vao bang bam bang cach s
dung khoa va gia tri dugc chi dinh.

rehash() Thay d6i bang bdm thanh mdt bang bam Idn haon.

remove(Object key) | Xoa mét dGi tugng dugc cho bdi khoa dugc chi dinh.

size() Tra vé sO phan tu trong bang bam.

toString() Tra vé dai dién chubi dudc dinh dang cho bang bam.

Bang 4.8 Cac phucong thirc I6p Hashtable.

Chuang trinh sau s dung I8p Hashtable. Trong chudng trinh nay, tén cua cac tap anh la
cac khod, va cac nam la cac phan tu.

“contains” dudc s dung dé tra cllu phan tir nguyén 1969, dé thdy cé danh sach chra bat
ky cac tap anh tur 1969.

“containsKey” dudc st dung dé tim kiém cho khod “Animals”, d&€ nhin thdy néu tap anh dé
tao nén danh sach.

Phuong thirc “get()”dudc st dung dé truy luc tdp anh “Wish You Were Here” cé trong bang
bam khong. Phuong thic get() tra vé phan ti két hgp véi khoa, ca hai tén va nam dugc
hién thi tai di€ém nay.

Chuong trinh 4.12
import java.util. *;
public class HashTableImplementer

{
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public static void main(String args[])
{
//tao mot bang bam mdi
Hashtable ht = new Hashtable(),
//thém cac tédp anh tét nhét cua Pink Floyd
ht.put("Pulse”, new Integer(1995));
ht.put("Dark Side of the Moon”, new Integer(1973));
ht.put("Wish You Were Here”, new Integer(1975));
ht.put("Animals”, new Integer(1997));
ht.put("Ummagumma”, new Integer(1969));
//Hién thi bang b&dm
System.out.printin("Initailly: “+ht.toString()),;
//kiém tra cho b4t ky tdp énh ndo tir 1969
if(ht.contains(new Integer(1969)))
System.out.printin("An album from 1969 exists”);
//kiém tra cho tap dnh céc con thu
if(ht.containsKey(“"Animals”));
System.out.printin("Animals was found”);
//Tim ra
Integer year = (Integer)ht.get("Wish You Were Here”);
System.out.printin("Wish you Were Here was released in”+year.toString()),
//Xoa mét tap anh
System.out.printin("Removing Ummagumma\r\n”);
ht.remove("Ummagumma”);
//Di chuyén théng qua mét bang liét ké cua tét ca céc khod trong bang.
System.out.printin("Remaining:\r\n”);
for(Enumeration enum = ht.keys(); enum.hasMoreElements();)
System.out.printin((String)enum.nextElement());

J

}
Qua trinh hién thi két qua s& dugc md ta dudi day:
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= | Command Prompk

D:~Temp>java HashTablelmplementer

Initailly: {Pulse=19925, Animals=1997,. Dark Side of the Moon=1273, Wish You Yere
Here=1275,. Umnmagumma=196%3}

An album from 1969 exists

Animalsz was found

Wizh you Yere Here was releazed inl9?75

Removing Ummagumma

Remaining:

Pulze

Animals

Dark Side of the Moon
llizh You Were Here

D:~Temp>

Hinh 4.4 Qua trinh hién thi két qua cia HashTableImplementer

3.16.2 L3p random

LSp nay dai dién mot bd tao sd gid ngau nhién (pseudo-random). Hai phudng thic xay
dung dudc cung cap. M6t trong nhirng phucong thirc xay dung nay lay gia tri khgi dau nhu
mot tham s6. Phuong thirc xay dung khac thi khéng I3y gia tri nhu mét tham sg, va s
dung thgi gian hién tai nhu mét gia tri khdi dau. Viéc xay dung mot bd tao s6 ngau nhién
vG8i mot gia tri khdi dau la mot y kién hay, trir khi ban mudén bo tao s6 ngau nhién luén tao
ra mét tap cac gid tri gi6ng nhau. M3t khac, thinh thodng né hitu dung dé tao ra trinh tu
giéng nhau cua cac s6 random. Diéu nay c6 y nghia trong viéc g8 r6i mot chuang trinh.
M6t khi bd tao s& ngau nhién dudc tao ra, ban cé thé sir dung bt ky cac phudng thic sau
day dé€ truy luc mét gia tri tor né:

» nextDouble()
» nextFloat()

» nextGaussian()
> nextInt()

» nextLong()

Céc phuong thirc xay dung va cac phuong thic cta I6p Random dugc tom tat trong bang
sau:

Phuong thirc Muc dich

random() tao ra mot b tao s6 ngau nhién mdi
random(long) |Tao ra mdt bd tao s6 ngiu nhién mdi dua trén
gia tri khai tao dugc chi dinh.

nextDouble() | Trd vé mot gid tri ki€u double ké tiép gitta 0.0D
dén 1.0D tu bd tao s6 ngau nhién.

nextFloat() Tra vé mot gid tri ki€u float k& tiép gilra 0.0F va
1.0F tU bd tao s6 ngau nhién.

nextGaussian() | Tra vé ki€u double dugc phan ph6i Gaussian k&
ti€p tUr bo tao s6 ngau nhién. Tao ra cac gia tri
Gaussian sé cé mot gid tri trung binh cta 0, va
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mot do 1éch tiéu chudn cua 1.0.

nextInt() Tra vé gia tri kiu Integer k& tiép tir mot bd tao
s6 ngau nhién.

nextLong() Tra vé gia tri ki€u long ké ti€p tir mét bd tao sb
ngau nhién.

setSeed(long) | Thiét 1ap gid tri khai tao tir bd tao s6 ngau nhién.

Bang 4.9 Cac phuong thirc I6p Random.
3.16.3 LG&p Vector

MOt trong cac van dé véi mot mang la chidng ta phai bi€t né I16n nhu thé nao khi ching ta
tao nd. N6 thi khdng thé xac dinh kich thudc cia mang trudc khi tao né.

LSp Vector cua Java giai quyét van dé nay. N6 cung cdp moét dang mang véi kich thudc
ban dau, mang nay co6 thé tdng thém khi nhiéu phan tr dugc thém vao. Mét 16p Vector luu
tr{r cac item cla ki€u Object, né cé thé dung dé€ Iuu trit cac thé hién clia bat ky I8p Java
nao. Mot 18p Vector don lé cé thé luu trit cdc phén ti khac nhau, cdc phan t&r khac nhau
nay la thé hién cla cac 18p khac nhau.

Tai bat ky thdi diém, mét 18p Vector c6 dung lugng dé€ luu trlf mét sd nao dé cla cac phan
tir. Khi mot I8p Vector bi€t vé dung lugng cua nd, thi dung lugng cua nd dudc gia tang bdi
mot sé lugng riéng cho Vector dd. L8p Vector cung cdp ba phudng thifc xay dung khac
nhau ma cé thé chlng ta chi dinh dung lugng khdi tao, va tdng s6 lugng ciia mét Vector,
khi n6 dugc tao ra. Cac phuang thirc xay dung nay dudc tdm tat trong bang sau:

Phuadng thirc Constructor Muc dich

Vector(int) Tao ra mot I8p Vector mdi vdi dung lugng ban
d&u dudc chi dinh.

Vector(int, int) Tao ra mot I8p Vector méi véi dung lugng ban
dau dugc chi dinh, va tang so lugng.

Vector() Tao ra moét I18p Vector mdi véi dung lugng khdi
tao mac dinh, va tang s6 lugng.

Bang 4.10 cac phuadng thic xay dung cua I6p Vector.

M6t muc (item) dugc thém vao mot I6p Vector bdng cach sir dung ham addElement().
Tuong tu, modt phan tir cé thé dudc thay thé bdng cach sir dung ham setElementAt(). Mot
I8p Vector co tNhé’ tim ki€m bdng céch s dung phuong thiic contains(), phuong thiic nay
trong coé vé dé dang cho mot lan xuat hién cua moét d6i tugng (Object). Phudng thic
elements() thi h{tu dung bdi vi nd tra vé moét bang liét ké cua cac dbi tugng dugc luu trir
trong I8p Vector. Cac phuadng thic nay va cac phudng thic thanh vién khac cua I6p Vector
dugc tom tat trong bang dudi day:

Phuong thirc Muc dich

addElement(Object) Chén cac phan t& dugc chi dinh vao I6p
Vector.

capacity() Tra vé s6 phan t0r ma sé vua du cho phan
dudc cap phat hién thdi cua I6p Vector.

Clone() Bat chudc vector, nhung khdng phai la cac
phan tur cua no.

contains(Object) Tra vé True néu IGp Vector chla d6i tugng
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dudc chi dinh.

copyInto(Object [])

Sao chép cac phan tu cua I8p Vector vao mang
dudc chi dinh.

elementAt(int)

Truy luc phadn t dudc cap phat tai chi muc
dudc chi dinh.

elements()

Tra vé mot bang liét ké cua cac phan t trong
|IGp Vector.

ensureCapacity(int)

Chac chdn rang I16p Vector cé thé Iuu trir it
nhat dunglugng t6i thiéu dugc chi dinh.

firstElement()

Tra vé phan tr dau tién trong I6p Vector.

indexOf(Object)

Tim ki€m I6p Vector, va tra vé chi muc zero cg
ban cho khdép véi dGi tugng dau tién.

indexOf(Object, int)

Tim ki€m |8p Vector dang bat dau tai s6 chi
muc dudc chi dinh, va trd vé chi muc zero cg
ban cho khdp v@i dbi tugng ké ti€p.

insertElementAt(Object, int)

Thém céac doéi tugng dudc chi dinh tai chi muc
dugc chi dinh.

isEmpty() Tra vé True néu I8p Vector khong c6 phan tu.
lastElement() Tra vé phan t cuGi cung trong I8p Vector.
lastIndexOf(Object) Tim ki€ém 16p Vector, va tra vé chi muc zero co

ban cho khdép véi dbi tugng cudi cung.

lastIndexOf(Object, int)

Tim ki€m I8p Vector dang bat dau tai s6 chi
muc dudc chi dinh, va trd vé chi muc zero cg
ban cho khdép véi dbi tugng trudc.

removeAllElements()

Xoa tat ca cac phan tu tu I8p Vector.

removeElement(Object)

Xo0a dobi tugng dudc chi dinh tU I6p Vector.

removeElementAt(int)

Xo0a dobi tugng tai chi muc dudc chi dinh.

setElementAt(Object, int)

Thay thé do6i tugng tai chi muc dudgc chi dinh
v@i dbi tugng dudc chi dinh.

setSize(int)

Thiét 1ap kich thudc cua I8p Vector thanh kich
thudc mdi dugc chi dinh.

setSize(int)

Thiét lap kich thudc cua I8p Vector thanh kich
thudc mdi dugc chi dinh.

Size() Tra vé sO cua cac phan td hién thdi trong I6p
Vector. _
toString() Tra vé mot dai dién chuoi dudc dinh dang noi

dung cua I&p Vector.

trimToSize()

Pinh lai kich thudc cua 18p Vector dé€ di chuyén
dung lugng thira trong nd.

Bang 4.11 Cac phuong thirc I6p Vector

Chuang trinh sau tao ra mét I6p Vector “vect”. N6 chra 6 phan tu: “Numbers In Words”,
“One”, “Two”, “Three”, “Four”, “Five”. Phudng thi’c removeElement()dudc s dung dé xoa

cac phan tur tu “vect”.
Chuong trinh 4.13

import java.util. *;
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public class VectorImplementation

{
public static void main(String args[])

{

Vector vect = new Vector();
vect.addElement("One”);
vect.addElement("Two”);
vect.addElement("Three”);
vect.addElement("Four”);
vect.addElement(“Five”);
vect.insertElementAt("Numbers In Words”,0);
vect.insertElementAt("Four”,4);
System.out.printin("Size: "+vect.size());
System.out.printin("Vector “);

for(inti = 0; i<vect.size(); i++)

{

System.out.printin(vect.elementAt(i)+”, "),

}

vect.removeElement(“Five”),;
System.out.printin("”);
System.out.printin("Size: “+vect.size());
System.out.printin("Vector ");

for(int i = 0;i<vect.size();i++)

{

System.out.print(vect.elementAt(i)+ ", "),
;
;

}
Qua trinh hién thi k&t qua sé& dugc md ta nhu hinh dudi.
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= | Command Prompk

D:~Temprjava UectorImplementation
Cize: 7

Uector

Mumbersz In Yords .

Mumbers In YWords . One . Two . Three ., Four . Four .
D:~Tempr_

Hinh 4.5 Qua trinh hién thi két qua cta chuong trinh I6p Vector.
3.16.4 L3p StringTokenizer

Mot I6p StringTokenizer co thé st dung dé& tdch mot chudi thanh cac phan tl token cla
né. Vi du, moi tr trong moét cdu cé thé coi nhu 1a mdt token. Tuy nhién, I8p
StringTokenizer d& di xa hon viéc phén tdch clia cac cdu. D& tao nén mét ma théng bdo
ddy da theo yéu cau, ban cd thé chi dinh moét bd ddu phan cach token, khi 16p
StringTokenizer dudc tao ra. Dau phan cach khoang trang mac dinh thi thudng co kha
nang dé€ tach van ban. Tuy nhién, chldng ta cé thé sir dung tap cac todn tu todn hoc (+, *,
/, va -) trong khi phan tach mot bi€u thlc. Cac ky tu phan cach cé thé chi dinh khi mot
ddi tugng StringTokenizer méi dugc xay dung. Bang sau tém tat 3 phuong thirc xay dung
co6 san:

Phuong thirc xay dung Muc dich

StringTokenizer(String) Tao ra mot I6p StringTokenizer méi dua
trén chudi chi dinh dugdc théng bao.

StringTokenizer Tao ra mot I8p StringTokenizer méi dua

trén (String, String) chudi chi dinh
dugc thong bao, va mét tdp cac dau
phan cach.

StringTokenizer(String,  String, | Tao ra moét I8p StringTokenizer dua
Boolean) trén chuoi chi dinh dugc thong bao,
mot tap cac dadu phan cach, va mot co
hiéu cho biét néu cac dau phan cach
sé dudc tra vé nhu cac token.

Bang 4.12 Cac phuong thirc xay dung cua I8p StringTokenizer.
Cac phuadng thirc xay dung & trén dugc s dung trong cac vi du sau:
new StringTokenizer(“A Stream of words”);
new StringTokenizer(“4*3/2-1+4", “+/-", true);

”ow oy,

StringTokenizer st3 = new StringTokenizer("aaa,bbbb,ccc”, ",”),

StringTokenizer st1

StringTokenizer st2
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Trong cau lénh dau tién, StringTokenizer cia “st1” s& dugc xdy dung bdng cach sur dung
cac chuoi dugc cung cap va cac dau phan cach mac dinh. Cac dadu phan cach mac dinh la
khoang trdng, tab, dong mdi, va cac ky tu xuéng dong. Cac ddu phan cach nay thi hitu
dung khi phan tach van ban, nhu véi “st1”.

C4u Iénh th( hai trong vi du trén xay dung mot I8p StringTokenizer cho céc biéu thirc todn
hoc bang cach st dung cac ky hiéu *, +, /, va -.

Cau Iénh th 3, StringTokenizer clia “st3” s& thong bdo chudi dugc cung cdp chi bang cach
s dung ky tu ddu phdy nhu mét ddu phan cach.

LSp StringTokenizer thuc thi giao dién bang liét ké. Vi thé, né bao gom cac phudng thic
hasMoreElements() va nextElement(). Cac phudng thdc non-private cua I6p
StringTokenizer dugc tom tat trong bang sau:

Phucong thirc Muc dich
countTokens() Tra vé sO cac token con lai.
hasMoreElements() Tra vé True néu nhiéu phan tlr dang

dugc danh dau trong chudi. NS thi
giong hét nhu hasMoreTokens.
hasMoreTokens() Tra vé True néu nhiéu tokens dang
dugc danh dau trong chuoi. N6 thi
gidng hét nhu hasMoreElements.

nextElement() Tra vé phan tir ké ti€p trong chudi.
No thi gibng nhu nextToken.

nextToken() Tra vé Token k& ti&p trong chudi. N6
thi gibng nhu nextElement.

nextToken(String) Thay ddi bo ddu phan cach dén chudi

dugc chi dinh, va sau do6 tra vé token
ké ti€p trong chudi.

Bang 4.13 Cac phuong thirc I6p StringTokenizer.

H3ay xem xét chuong trinh d&8 cho & bén dudi. Trong vi du nay, hai d6i tudng
StringTokenizer d& dugc tao ra. Pau tién, “st1” dudc s dung d&€ phan tach mdt biéu thirc
toan hoc. Th& hai, “st2” phan tach moét dong cua cac trudng dudc phan cach bdal dau
phdy. Ca hai tokenizer, phudng thirc hasMoreTokens() va nextToken() dudc st dung dé
|3p di 13p lai thdng qua tdp céc token, va sau d6 dudc hién thi.

Chuong trinh 4.13

import java.util. *;

public class StringTokenizerImplementer

{
public static void main(String args[])

{

// dit mét biéu thic todn hoc trong mét chudi va tao mét tokenizer cho chudi dé.
String mathExpr = “"4*3+2/47;
StringTokenizer st1 = new StringTokenizer(mathExpr, ”*+/-", true);
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//trong khi cé cac token trdi, hdy hién thi mbi token
System.out.printin("Tokens f mathExpr: “);
while(st1l.hasMoreTokens())
System.out.printin(stl.nextToken()),;
//tao mét chudi cua céc trudng duoc phadn cédch bdi ddu phdy va tao mét tokenizer cho
chuoi.
String commas = “field1,field2,field3,and field4”;
StringTokenizer st2 = new StringTokenizer(commas,”,”, false);
//trong khi cé cac token trdi, hdy hién thi mdi token.
System.out.printin("Comma-delimited tokens : ");
while (st2.hasMoreTokens())
System.out.printin(st2.nextToken());

b

}
Qua trinh hién thij két qua sé& dudc md ta nhu hinh dudi.

=4 | Command Prompk

D:~Temp>java StringlokenizerImplementer
Tokens f mathExpr:

Hinh 4.6 Qua trinh hién thi két qua cua I8p StringTokenizer.
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Tém tat bai hoc

>

>

Kiém

Khi khéng c6 su thi hanh dé thira k& moét giao dién dudc s dung thay cho mdét I6p
ao.
Mot gdi la mét thu muc ma ban t8 chirc cac giao dién va cac I3p cua ban.

MOt CLASSPATH 1a mét danh sach cla cac thu muc dé giip d3 tim ki€m cho tap tin
I&p tuong Ung.

L&p java.lang.Math cung cép cac phuong thirc dé thuc hién cdc ham toan hoc.

Cac kiéu dir liéu nguyén thuy cé thé dudc van dung va dudc truy cdp thdng qua cac
I&p trinh bao boc cua ching.

Céac 18p String dudc sir dung dé tao va ché tac cac chudi, cac chudi cé thé dugc gan,
c6 thé dudc so sanh va dudc ndi vao nhau.

Mot chudi mic dinh dai dién cho tat ca cac chir da tao ra trong mdt chuong trinh.

LSp StringBuffer cung cap cac phu’dng thdc khac nhau dé van dung mot ddi tu’dng
chudi. Cac doi terng cua I8p nay thi linh dong. D6 1a, cac ky tu hodc cac chudi cé
thé dugc chén vao gilta ddi tugng StringBuffer, hoac dugc ndi vao vi tri cudi cung
cua chuoi.

LSp Runtime déng go6i moi trudng thdi gian chay.

LSp System cung cdp cac thudn Igi nhu 13, xuat, nhap chuén, va cac ludng 16i.
java.util chlra cac I6p phi triru tugng sau:

Hashtable
Random

Vector
StringTokenizer

L&p Hashtable cé thé dugc sir dung dé tao mét mang cla cac khod va cac gia tri.
N6 cho phép cac phan tur dudc tra clfu bdi khoa hoac gia tri.

LSp Random [& mdt bd tao s ngdu nhién gia ma cé thé trd vé cac gid tri kiéu
integer, ddu phay déng (floating-point), hodc Gaussian-distributed.

L&p Vector cb thé sir dung dé Iuu trit bat ky cac ddi tugng nao. N6 cd thé luu trir
cac doi tugng cua nhiéu han moét kiéu trong cac vector tudng tu.

LSp StringTokenizer cung cdp mot cd ché dong cho viéc phan tach cac chudi.

tra kién thidc cua ban

e sé€ luén dén dau tién gilra cac goi, cac khai bao va I8p trong chuong trinh

Java.
Mot giao dién cb thé chira nhiéu cac phuong thirc. True/False

. Trong khi viéc tao moét goi, thi ma ngudn phai hién c6 trong thu muc tuong tu, thu

muc dé chinh la tén cua goi ban. True/False
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4, MOt....oooovveeeens la mot danh sach cla cac thu muc, ma gilp dd tim ki€m cho cac tap
tin I16p tuong Ung.

5. L&p bao boc cho céac ki€u dir liéu double va long cung cp ................... (V2= TR cac
hang.

6. e phuong thirc dugc sir dung dé thay thé mot ky tu trong I8p StringBuffer,
v3@i mot ky tu khac tai vi tri dugc chi dinh.

7. MOt .dugc s dung dé€ anh xa cac khod thanh cac gia tri.

8. s Phuadng thirc cua I8p StringTokenizer tra vé s cua cac token con lai.

Bai tap

1. Tao mét giao dién va s dung nd trong mot chudng trinh cta Java dé hién thi binh
phuong va luy thira 3 cia mot sé.

2. Tao moét gdi va viét mot ham, ham dé tra vé giai thira cia mot déi s6 dudc truyén
dén trong mot chuong trinh.

3. Viét mét chuong trinh bang céch s dung cadc ham cla I8p Math dé hién thi binh
phuong cua cac s6 I8n nhat va nhd nhat cia mot tap cac s6 dudgc nhap vao bdi
ngudi s dung bang dong Iénh.

4. HA&y tao ra s6 ghi nhd clia chinh ban, ndi ma nhitng con s8 dudc nhép vao nhu sau:

Joy 34543

Jack 56765

Tina 34567
Bang 4.14

Chuong trinh phai lam nhu sau:

> Kiém tra xem s8 3443 c6 ton tai trong sé ghi nhé clia ban hay khdng.

> Kiém tra xem mau tin cta Jack cé hién hitu trong s& ghi nhd ctia ban hay khéng.

> Hién thi s6 dién thoai cua Tina.

> Xoa sb dién thoai cua Joy.

> Hién thi cdc mau tin con lai.

5. Viét mot chudng trinh ma nhap vao mot so dién thoai tai dong lénh, nhu mot chudi
c6 dang (091) 022-6758080. Chudng trinh sé hién thi ma qudc gia (091), ma vung
(022), va s6 dién thoai (6758080) (St dung I8p StringTokenizer).

Chuong 5

AWT

Sau khi hoc xong chuong nay, ban cé thé ndm dudc cac ndi dung sau:
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Hi€u vé AWT

S« dung cac Component

SU dung cac Container

S dung cac Layout Manager
XU ly su kién véi cac Component

YVVVVY

5.1 Gidgi thiéu vé AWT

Cac ’'ng dung phdan mém hién nay v6 cung than thién vi dudc trinh bay nhiéu man hinh
giao dién d6 hoa dep mat. Cac ngdn ngil Iap trinh hién nay dugc cung cdp cac dbi tugng
dd hoa, ching cé thé dugc diéu khién bdi ngudi Iap trinh vién, hay bdi ngudi si dung. Mot
trong s6 nhitng két qua quan trong nhat chinh la cac ngén ngitr hién nay dudc dua trén
Giao dién ngudi dung dé hoa (Graphical User Interface - GUI). Trong chudng nay, ta sé&
thao luan vé Java ho trg tinh nang GUI cung cac su thi hanh cua chung.

GUI cung cép chlic ndng nhép liéu theo cach than thién véi ngudi dung. GUI bién ddi tur
i'ng dung dén (ng dung va cé thé chlra nhiéu diéu khién nhu textbox, label, listbox hay
cac diéu khién khac. Cac ngdn ngilf Iap trinh khac nhau cung cip nhiéu cach khac nhau dé
tao GUI. Cac phan mém giéng nhu VB hay VC++ c6 thé cung cép chiic ndng kéo va tha
trong khi d6 phan mém giéng nhu C++ yéu cdu ngudi Iap trinh phai viét toan bd ma dé
xay dung mot GUI.

MOt phan tir (element) GUI dudgc thié€t 1ap bang cach s dung thu tuc sau:

» Tao element, instance, checkbox, label, hay listbox

> Xac dinh su xuat hién khéi dau cua cac phan tu

> Quyét dinh xem phan t&r dé cé nén chi€ém gilr vi tri dudc chi ra hay khdéng
> Thém phan tu vao giao dién trén man hinh

Mot thanh phéan (component) GUI la mo6t d6i tugng truc quan. Ngudi dung tudng tac vdi
doi tugng nay thong qua con tro chudt hay ban phim. Cac thanh phan nhu la button, label
V.V... ¢d thé dudc nhin thdy trén man hinh. B4t ky thao tdc nao 4p dung dén tat ca cac
thanh phan GUI déu dudc tim thdy trong 18p ddi tuong Component. D€ tao cac thanh phan
GUI nay, chung ta can st dung cac I8p ton tai trong goéi java.awt.

AWT c6 nghia la Abstract Windowing Toolkit. AWT la mét b0 cac I8p trong Java cho phép
chung ta tao mot GUI va chdp nhén cac nhap liéu cua ngudi dung théng qua ban phim va
chudt. AWT cung cdp céc item khac nhau dé€ tao mét GUI hiéu qua va 16i cudn ngudi sur
dung. Cac item nay cé thé la:

Thung chira (Container)

Thanh phan (Component)

Trinh quan ly cach trinh bay (Layout manager)
D0 hoa (Graphic) va cac tinh nang vé (draw)
Phong chir (Font)

Su kién (Event)

VVVVYYVY

Goi AWT chilra cac I8p, giao dién va cac gdéi khac. Hinh sau day mo ta mot phan nhé cua
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hé thong phan cap I16p AWT.

Object
CheckboxGroup MenuComponent BorderLayout
Component FlowLayout GridLayout

Hinh 5.1 Hé thong cAy phan cap 16p AWT
5.2 Container

Container 1a viing ma ban cd thé ddt cdc thanh phan cua ban vao dd. B4t clr vét gi ma ké
thira tir I6p Container sé la mét container. Applet la mét container, applet dugc dan xudt
tU panel, I8p panel lai dugc dan xuat tu I8p Container.

Mot container c6 thé chfa nhiéu phan tlr, cac phan tr nay cé thé dugc v& hay dugc td
mau tuy thich. Ban hdy xem container nhu mot clra s6. Ba la clra s6 thi phai cé khung
(frame), pane, latch, hook, va cac thanh phan cé kich thudc nho han.

Géi java.awt chra mot I8p goi la Container. L8p nay truc ti€p hay gian ti€p phat sinh ra
hai container dugc s dung phd bién nhét 1a Frame va Panel.

Frame va Panel 1a cdc container thudng dudc s dung. Frame 1a cac clra sé dugc tach
riéng nhau nhung ngudgc lai panel Ia cac ving dugc chira trong mét clra s6. Panel khdng cd
cac dudng vién, chung dugc trinh bay trong mét cua s6 do trinh duyét hay appletviewer
cung cap. Appletviewer 1a mét cdng cu dugc IDK hd trg dé xem cac applet. Frame la 16p
con clia Window. Chiing dudc trinh bay trong mét clra sd ddc 1ap, clra s6 nay cd chilra cac
dudng vién xung quanh.

5.2.2 Frame

Frame khdng phu thudc vao applet va trinh duyét. Frame cé thé hoat ddng nhu moét
container hay nhu mét thanh phan (component). Ban cé thé sir dung mdt trong nhitng
constructor sau dé tao mot frame:

> Frame(): Tao moét frame vO hinh (khdng nhin thady dugc)
> Frame(String, title): Tao mo6t frame vdéi nhan dé trong.

Chuang trinh 5.1 minh hoa cach tao mot Frame.
Chuong trinh 5.1

import java.awt.*;
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class FrameDemo extends Frame

{
public FrameDemo(String title)
{
super(title);
ks
public static void main(String args[])
{
FrameDemo f=new FrameDemo("I have been Frameed!!!”);
f.setSize(300,200);
f.setVisible(true);
ks
ks

L8p dugc dinh nghia Framedemo la mot I8p con cua I8p Frame. L8p FrameDemo nay co
mot constructor, trong contructor nay ta cho goi ham super(). Tién trinh nay sé lan luct
goi constructor cua I8p con (trong trudng hgp nay la frame). Muc dich cua super() la goi
constructor cua I8p cha me. Tién trinh nay sé tao moét doi tugng cua I8p con, I18p con nay
sé tao frame. Thém vao d6, no cling s& cho phép ddi tugng frame nhin thdy dudc théng
qua pham vi I8p. Tuy nhién, frame van khéng nhin thdy dudc va khéng cé kich thudc. DE
lam dugc diéu nay, ta si dung hai phuong thic nam trong phucng thi'c main: setSize()
va setVisible().

Két xudt cua chuadng trinh giéng nhu hinh 5.2

E"E,%I have been Frameedill - 10| x|

Hinh 5.2 Frame

5.2.2 Panel

Panel dugc si* dung d& nhom mdt sd cac thanh phan lai v8i nhau. Cach dan gidn nhat dé
tao mot panel la sif dung ham constructor cia nd, ham Panel().

Chuang trinh 5.2 chi ra cach tao mot panel:
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Chwong trinh 5.2

import java.awt.*;
class Paneltest extends Panel

{
public static void main(String args[])
{
Paneltest p=new Paneltest();
Frame f=new Frame("Testing a Panel”);
f.add(p);
f.setSize(300,200);
f.setVisible(true);
b
public Paneltest()
{
b
¥

Panel khéng thé dugc nhin thy truc tiép. Do dd, ching ta can thém panel dén mét frame.
Vi vay ta can tao mot frame mdi va thém Panel mdi dugc tao nay vao nd. Tuy nhién,
frame sé& khéng nhin thdy dudc, va khéng coé kich thudc. Chung ta s dung hai phuadng
thirc trong phudng thiic main - setSize() va setVisible() dé thiét 1ap kich thudc va hién thi
frame.

Két xuat cua chudng trinh:

] Testing a Panel - |O] =
=] E

Hinh 5.3 Panel

5.2.3 Dialog

LSp ‘Dialog’ tudng tu nhu I18p Frame, nghia la Dialog la I8p con cua I6p Window. D6i tugng
dialog dudc tao nhu sau:

Frame myframe=new Frame(“My frame”); // calling frame
String title = “Title”;
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boolean modal = true; // whether modal or not
Dialog dlg=new Dialog(myframe, title, modal);

S8 hang ‘modal’ chi ra rdng dialog sé& ngan chan bat ky tuong tac nao xay dén vai cac cua
s6 dudgc ma khac, trong khi dialog dang dugc hién thi trén man hinh. Kiéu hdp thoai nay
ngan chdn ngudi dung tuong tac véi cac clra s6 khac trén man hinh, cho tdi khi dialog
dugc dong lai.

5.3 Thanh phan (Component)
Mot component cd thé dudc dat trén giao dién ngudi dung, co thé dudc thay ddi kich
thudc hay lam cho nhin th8y dugc. Vi du dugc dung phé bién nhét Ia textfield, label,

checkbox, textarea v.v... Cac thanh phéan cao cdp khac nhu scrollbar, scrollpane va dialog
cling ton tai. Tuy nhién ching khéng dugc sir dung thudng xuyén.

TextField
—1 TextComponent —[
TextArea

— Button

— Label

— Checkbox

— List

— Choice

~3® 30T 300N

Panel Applet

Container T
Window Frame

— Canvas L
Dialog

— Scrollbar

[ ]

Hinh 5.4 Cac 16p ddi twong thanh phan
Bay gid ching ta hay xét moét s6 thanh phan thudng dugc sir dung.
5.3.1 Nhan (Label)

Lép nay dudc st dung d€ trinh bay mot String. N6 khong thé dugc sira d6i. Day la mot
chubi chi doc. S dung mét trong nhirng constructor sau day dé tao mot label:

> Label()
Tao mot Label trong.

> Label(String labeltext)
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Tao mot Label véi van ban dudc cho.
> Label(String labeltext, int alignment)
Tao mot Label v8i mét ché dd canh & alignment dugc cho, alignment cé thé 1a Label.LEFT,
Label.RIGHT hay Label.CENTER.

Céc phuadng thirc dugc st dung phd bién cua label dudc trinh bay & bang bén dudi:

Phucng thic Chirc nang

setFont(Font f) Thay d6i phdng chit dang dudc chon cla Label
setText(String s) Thiét 1ap nhan cho Label

getText() LAy ndi dung hién hanh cua Label

Bang 5.1 Cac phwong thire cua Label
Chuang trinh 5.3 chi ra cach sir dung cua Label:
Chuong trinh 5.3

import java.awt.*;
class Labeltest extends Frame

{
Label labell=new Label(“This is just a label”);
public Labeltest(String title)
{
super(title);
add(labell);
b
public static void main(String args[])
{
Labeltest f=new Labeltest(“Label”);
f.setSize(300,200);
f.show();
b
b

labell=new Label(“Enter your details :");
Tao ddi tugng Label

add(labell); ,
Label s& hién thi chi khi né dudc thém vao container. O ddy, Frame la container ma thanh
phan Label dugc thém vao. Viéc nay dudc thuc hién bang cach s dung phuong thirc
add().

Két xuat cua chuang trinh dugc chi ra & hinh 5.5
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E‘g Label

Thiz is just a label

=10l x|

Hinh 5.5 Label

5.3.2 O van ban (TextField)

Mot textfield 1& mét ving chi chlra mdt dong don, trong d6 van ban cé thé dudc trinh bay
hay dudc nhdp vao bdi ngudi dung. Trong Java, mdt trong nhifng constructor sau cé thé

dudc st dung dé tao mot textfield:

>
>
>
>

Céc phuadng thic thudng dugc sir dung cla ddi tugng TextField dugc tom tat trong bang

Sau.

TextField(): Tao mot textfield mdi.
TextField(int columns): Tao moét textfield mdéi véi s6 cot dugc cho.

TextField(String s): Tao mot textfield méi véi chuoi van ban dugc cho.
TextField(String s, int columns): Tao mot textfield md&i v&i nhan va sé cét dudc cho.

Phuang thirc

Chilric nang

setEchoChar(char)

Thiét 1ap cac ki tu dudc trinh bay
trong dang cua moét ki tu dugc
cho.

setText(String s)

Thiét Iap nhan cho TextField.

getText()

Tra vé nhan cta TextField.

setEditable(boolean)

Xac dinh trudng cé thé dudc soan
thao hay khong. Trudng chi dugc
soan thao khi gid tri nay dugc dat
la True.

isEditable()

Xac dinh xem trudng cé dang
trong mode soan thao hay khong.
Gid tri trd vé kiéu Boolean.

Bang 5.2 Cac phwong thire ciia TextField

Chuadng trinh 5.4 chi ra cach s dung cua TextField:
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Chuwong trinh 5.4

import java.awt.*;
class TextFieldtest extends Frame
{
TextField tf1=new TextField(30);
public TextFieldtest(String title)
{
super(title);
setLayout(new FlowLayout());
add(tfl1);
ks
public static void main(String args[])
{
TextFieldtest f=new TextFieldtest(“"TextField”);
f.setSize(300,200);
f.show();
b
ks

Trong chuong trinh nay, ching ta sir dung phuong thirc setLayout() dé thay ddi cach trinh
bay clia cac thanh phan trén man hinh. Layout manager c6 chiic nang xap xép cac thanh
phan trong moét container.

Két xuat cua chuang trinh dugc chi ra & hinh bén dudi:

E2i TextField =101 x|

|Thi5 is great.

Hinh 5.6 TextField

5.3.3 Vung van ban (TextArea)

MOt Textarea dudc si dung khi van ban nhap vao trén hai hay nhiéu dong. Textarea co
moét scrollbar. Thanh phan TextArea |a mot trudng van ban cd thé dudc soan thao véi dac
tinh nhiéu dong.

D& tao mot Textarea, lam theo cac budc sau:
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1) Tao mot phan tu.

2) Chi ra s6 dong hay s6 cOt phan tu nay can co.
3) BO tri phan tr nay trén man hinh.

Trong Java, ban c6 thé sir dung cac constructor sau dé tao TextArea:

> TextArea(): Tao mot TextArea mdi.
> TextArea(int rows, int cols): Tao mot TextArea mdi véi sé lugng cot va dong dudc

cho.

> TextArea(String text): Tao mot TextArea mdéi véi nhan dugc cho.
> TextArea(String text, int rows, int cols): Tao mot TextArea mdi

va so cot dudc cho.

Cac phuadng thuc thudng dudc sir dung nhiéu nhat cua TextArea:

v@i nhan, s6 dong

Phuang thirc

Chirc nang

setText(String)

Thiét Iap nhan cho TextArea.

getText()

Tra vé nhan clia TextArea.

setEdiable(boolean)

Xac dinh xem trudng co thé’,dl.r(jc soan
thao hay khoéng. Trudng cé thé dugc soan
thao khi gia tri nay la True.

isEdiable()

Xac dinh xem trudng cé dang trong mode
soan thao dudc khdong. Tra vé gia tri la
ki€u Boolean.

insertText(String, int)

Chen String dudc cho vao vi tri index dugc
cho.

replaceText(String,
int)

int,

Thay thé€ vdn ban nam gilra vi tri int, int
dudgc cho.

Bang 5.3 Cac phuong thire cua TextArea

Chuang trinh 5.5 chi ra cach st dung cua TextArea:

Chuong trinh 5.5

import java.awt.*;

class TextAreatest extends Frame

{

Label Ibl=new Label(*Details”);
TextArea tal=new TextArea();
public TextAreatest(String title)

setLayout(new FlowLayout());

{
super(title);
add(lbl);
add(tal);

b
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public static void main(String args[])

{
TextAreatest t=new TextAreatest("TextArea”);
t.setSize(300,200);
t.show();

b

b
Két xuat cua chuang trinh dugc chi ra & hinh bén dudi:

=

Details

Programming with Java
Core Java
Adavanced Java|

Hinh 5.7 TextArea
5.3.4 Button

NUt nhdn hay con goi la nut Iénh la mét phan nguyén cua bat ky GUI nao. S dung button
la cdch dé nh&t dé chan cac tdc ddng clia ngudi dung.

DE tao mdt button, ban lam theo céc budc sau:
1) Tao phan tu button véi mot nhan chi ra muc dich cta button.
2) BO tri phan tir nay trén man hinh.
3) Hién thi phan t& trén man hinh.

S dung mét trong hai constructor sau dé tao cac button trong Java:

> Button()
> Button(String text)

S& dung setLabel() va getLabel() d€ thiét 14p va nhan vé nhan cla button.

Vi du don gian sau day sé tao ra 3 button dudc trinh bay trong chudng trinh 5.6:
Chwong trinh 5.6

import java.awt.*;

class Buttontest extends Frame

{
Button bl = new Button(“red”);
Button b2 = new Button(“*Green”);
Button b3 = new Button("Blue”);
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public Buttontest(String title)

{
super(title);
setLayout(new FlowLayout());
add(b1l);
add(b2);
add(b3);
¥
public static void main(String args[])
{
Buttontest t= new Buttontest(“Button”);
t.setSize(300,200);
t.show();
¥

by

Két xuat cua chuang trinh dugc chi ra & hinh 5.8.

=10l x|

E&fﬁ Button

Greenl Blue |

Hinh 5.8 Button

5.3.5 Checkbox va RadioButton

Checkbox dugc st dung khi ngudi dung ti€n hanh chon mot hay nhiéu tuy chon. Ngudi
dung phai click trén cac checkbox d& chon hay bé chon ching. Mét radiobutton ciing
tuong tu nhu mot checkbox. N6 dudc sir dung nhu mdt option button dé xac dinh cac chon
lya. Ban cd thé chi chon mét button trong nhém céc nut radiobutton, ngudc lai ban cé thé
chon nhiéu han mot checkbox tai mot thdi diém.

Lam theo céc budc sau dé tao cac checkbox hay radiobutton:

1) Tao phan tur.

2) Quyét dinh trang thai khdi dau cua phan t& (chon hay khéng chon).
3) BO tri cac phan t& trén man hinh.

4) Hién thi cac phan t trén man hinh.
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Thanh phan checkbox cé thé s dung mot I8p phu dugc goi la CheckboxGroup dé tao ra
cac radiobutton.

S dung céc constructor sau dé tao cac checkbox trong Java:

> Checkbox(): Tao mét checkbox trong.
> Checkbox(String text): Tao moét checkbox v@i nhan dugc cho.

Pé tao cac radiobutton, dau tién chung ta tao dbi twgng CheckboxGroup nhu sau:
CheckboxGroup cg=new CheckboxGroup();
Sau dé chung ta tao cac button, nhu chi ra dudi day:

Checkbox male=new Checkbox(“male”, cg, true);
Checkbox female=new Checkbox(“female”, cg, false);

Chung ta st dung cac phuong thirc setState() va getState() dé€ thiét 1ap va nhan vé trang
thai cua checkbox.

Chuang trinh 5.7 minh hoa cach sir dung cua cac checkbox va cac radiobutton:
Chwong trinh 5.7

import java.awt.*;

class Checkboxtest extends Frame

{
Label Il1=new Label("*CheckBoxes”);
Checkbox bl=new Checkbox(“red”,true);
Checkbox b2=new Checkbox("Green”, false);
Checkbox b3=new Checkbox("Blue”,false);
Label I2=new Label(“Radiobuttons”);
CheckboxGroup cb=new CheckboxGroup();
Checkbox b4=new Checkbox(“small”,cb,true);
Checkbox b5=new Checkbox(“*medium”,cb,false);
Checkbox b6=new Checkbox(“large”,cb,false);

public Checkboxtest(String title)
{
super(title);
setLayout(new GridLayout(8,1));
add(11);
add(b1l);
add(b2);
add(b3);
add(12);
add(b4);
add(b5);
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add(b6);

b

public static void main(String args[])

{

Checkboxtest t=new Checkboxtest(*Checkbox and radiobutton”);
t.setSize(300,200);
t.show();

by

Dau tién chung ta tao mot dbi tugng Frame, dbi tugng nay hoat déng nhu moét container
sé chla thanh phan checkbox ma ta da tao. Sau dé ta tao 5 checkbox, khong mot
checkbox nao dudgc danh d&u chon. D& lam dugc diéu nay, ta dua gid tri False nhu mét
tham s6 cho ham contructor Checkbox, ngoai ra con cd mét tham sé String la nhan cua
checkbox. Néu mudn hién thi cac diéu khi€én nay theo dang Iudi, ta phai thiét |ap cach
trinh bay dén dang GridLayout c6 6 dong va 1 cot. Cudi clung, ta tao mét bi€u hién cho 18p
Checkboxtest va thiét 1ap kich thudc cho frame. P& hién thi nd, ta cho goi phuong thirc
show().

Két xuat dudc chi ra & hinh bén dudi:

E%Eheckhuu and radiuhul:l::f:: =10/ x|

CheckBoxes

...........

|_ Green
|_ Blue

Radiobuttons
& small
" redium

" large

Hinh 5.9 Checkbox
5.3.6 Danh sach chon lua (Choice List)

Thinh thoang, rét can thiét dé trinh bay mét danh sach cac chon luva dén ngudi dung trén
mét GUI. Ngudi dung cd thé click vao mét hay nhiéu item tu danh sach. Mét danh sach
chon lua dugc tao bang cach sir dung mot s6 cac chudi (String) hay cac gia tri van ban.

DE tao cac danh sach chon Iua, hdy lam theo cadc budc dudc cho sau day:

1) Tao danh sach cac phan tu. y

2) Thém céc item (cé ki€u |a String) vao danh sach, moi Ian chi thém dugc mot item.
3) BO tri danh sach trén man hinh.

4) Hién thi danh sach trén man hinh.
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Java hd trg 18p Choice cho phép chung ta tao cac danh sach chlra nhiéu item. Khi danh
sach vira dugc tao ra, no sé rong.

Choice colors=new Choice();

Mi thdi diém chi thém dugc mot item béng cach sir dung phuong thirc addItem nhu dugc
chi ra bén dudi:

colors.addItem(“Red"”);
colors.addItem(“Green”);

Chuang trinh 5.8 minh hoa cach tao mot danh sach chon lua:
Chwong trinh 5.8

import java.awt.*;
class Choicetest extends Frame

{

Label I[1=new Label("What is your favorite color”);

Choice colors=new Choice();

public Choicetest(String title)

{
super(title);
setLayout(new FlowLayout());
add(l11);
colors.addItem(*White”);
colors.addItem(“Red”);
colors.addItem(*Orange”);
colors.addItem(*Green”);
colors.addItem(“Yellow”);
colors.addItem(“Blue”);
colors.addItem(“Black”);
add(colors);

b

public static void main(String args[])

{
Choicetest t=new Choicetest("Choice list”);
t.setSize(300,200);
t.show();

b

b

Két xuat dudc chi ra & hinh bén dudi:
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VWhatis your favorite calor | Green *I

Wiihite
Red
Qrange

el o
Blue
Black

Hinh 5.10 Danh sach chon lya

5.4 Trinh quan ly cach trinh bay (Layout manager)

Layout manager diéu khi€n cach trinh bay vat ly cla cic phan t&r GUI nhu 1a button,
textbox, option button v.v... M6t layout manager tu dong bé tri cac thanh phan nay trong
container.

Cac kiéu trinh bay khac nhau:

Flow layout
Border layout
Card layout
Grid layout
GridBag Layout

VVVVY

Tat ca cac thanh phan ma chdng ta viua tao st dung layout manager mac dinh. Cho vi du,
‘FlowLayout’ la cach trinh bay mac dinh cua mot applet. Layout manager nay sé tu dong
xap x€p cac thanh phan. Tat ca cac thanh phan dugc dat trong mot container, va dugc
xap x€p dén layout manager tuong 'ng. Layout manager dudgc thiét 1ap bang phuong thirc
dugc goi la ‘setLayout()’.

Bay gid ching ta s& tim hiéu chi tiét cdc cach trinh bay va cach bé tri cdc thanh phan cua
ta vao nhirng vi tri mong mudn.

5.4.1 FlowLayout manager

‘FlowLayout’ la layout manager mac dinh cho cac applet va cac panel. Cac thanh phan
dugc xap x€p tir goc trdi trén dén goc phai dudi cia man hinh. Khi mot sé thanh phén
dugc tao, chiing dudc xap xép theo hang, tu trai sang phai. Cac constructor cua
FlowLayout:

FlowLayout mylayout = new FlowLayout() // constructor

//constructor with alignment specified
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FlowLayout exLayout=new FlowLayout(FlowLayout.RIGHT);
setLayout(exLayout); //setting the layout to Flowlayout

Céc diéu khién cé thé dudc canh vé bén trdi, bén phai hay & gilta. D& canh cac diéu khién
vé bén phai, ban st dung cu phap sau:

setLayout(new FlowLayout(FlowLayout.RIGHT));

Chudng trinh 5.9 minh hoa vé FlowLayout manager. O day, contructor khong can dugc goi
mot cach tudng minh, bgi vi cau tlr nay dudc goi mac dinh cho mét applet.

Chwong trinh 5.9

import java.awt.*;

class Fltest extends Frame

{
Button bl=new Button(“Center Aligned Button 1”);
Button b2=new Button("Center Aligned Button 2");
Button b3=new Button(“Center Aligned Button 3");

public Fltest(String title)
{
super(title);
setLayout(new FlowLayout(FlowLayout.CENTER));
add(b1l);
add(b2);
add(b3);
b

public static void main(String args[])
{
Fltest t=new Fltest(“"Flow Layout”);
t.setSize(300,200);
t.show();
b
b

Két xuat cua chuang trinh chi ra ¢ hinh 5.11.
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‘Center Aligned Button 1 | -

Center Aligned Button 2 |

Center Aligned Button 3 |

Hinh 5.11 Flowlayout

5.4.2 BorderLayout Manager

‘BorderLayout’ 1a layout manager mac dinh cho ‘Window’, ‘Frame’ va ‘Dialog’. Layout nay
xap x€p tdi da 5 thanh phan trong mét container. Nhifng thanh phan nay cé thé dugc dat
8 cac hudng ‘North’, ‘South’, ‘East’, ‘West’ va ‘Center’ cua container.

NORTH - Dat & dinh cua container.
EAST - Dat phia bén phai cla container.
SOUTH - Dat & phia dudi cua container.
WEST - Dat phia bén trai cua container.
CENTER - Dat & gilra cua container.

YVVVVY

Dé& thém mdt thanh phén vao ving ‘North’, ban s dung ci phap sau:

Button bl=new Button(“North Button”); // khai bao thanh phan
setLayout(new BorderLayout()); // thiét lIap layout
add(b1,BorderLayout.NORTH); // thém thanh phan vao layout

Céac thanh phan van giif nguyén vi tri tuong d6i clia ching k& ca khi container bj thay ddi
kich thudc. Céac thanh phan dugc dat trong vung ‘North’, ‘South’ dudc dan nam ngang
trong khi d6 cac thanh phan dat trong ving ‘East’ va ‘West’ lai dugc dan thang ding. Cac
thanh phan dugc dat trong vung ‘center’ sé dugc dan déu vao nhiing khu vuc ndm gitra
cua container.

add(b2,BorderLayout.CENTER); // thém thanh phan vao vung ‘center’

Khi tat cad cac thanh phan dugc dat vao cac vung tudng Ung, lic dé Frame sé gibng nhu
sau:
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[E2 Flow Layout : - O] x|

! [ arth 5

West Center East
South

Hinh 5.12 BorderLayout
BorderLayout cd thé chra nhiéu hon 5 thanh phan. D& thuc hién diéu nay, chiing ta cé thé

sir dung cac panel clia cac layout khac nhau dé chira cdc thanh phan, va sau dé dat cac
panel nay vao trong border layout.

5.4.3 CardLayout Manager

CardLayout cé thé Iuu trif mdt ngdn x&p (stack) cac layout. Mdi layout gidng nhu mot
bang (card). Bang thudng la d6i tugng Panel. M6t thanh phan dbc 1ap nhu button sé diéu
khién cach trinh bay cac bang & I3p trén cung.

Dau tién, chung ta b tri tap hgp cac thanh phan dugc yéu cau trén cac panel tugng Ung.
Moi panel sé dudc bd tri vao cac layout khac nhau. Cho vi du:

panelTwo.setLayout(new GridLayout(2,1));

Panel chinh sé& chla nhitng panel nay. Chung ta thiét lap layout cua panel chinh la
Cardlayout nhu sau:

CardLayout card=new CardLayout();
panelMain.setLayout(card);

Budc ké ti€p la thém cac panel khac vao panel chinh:
panelMain.add(“'Red Panel”, panelOne);
panelMain.add("Blue Panel”, panelTwo);

Phuadng thic ‘add()’ s dung hai tham s6. Tham s6 dau tién la moét String lam nhan cua
panel va tham s6 th( hai la tén dG6i tugng Panel.

Chuadng trinh 5.10 minh hoa CardLayout:
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Chwong trinh 5.10

import java.awt.*;
import java.applet.*;
/*<applet code="CardLayoutDemo.class” width="300" height="100"></applet>*/
public class CardLayoutDemo extends Applet
{
Button back,next;
Label Ibl1,1bl2,Ibl3,Ibl4;
TextField otherl;
Panel p1,first,second,third,fourth;
CardLayout c1;
public void init()
{
back=new Button(“"Back”);
next=new Button(“Next”);
add(back);
add(next);

cl=new CardLayout();
pl=new Panel();
pl.setLayout(cl);// Set panel layout to CardLayout

Ibll=new Label(“First”);
Ibl2=new Label("Second”);
IbI3=new Label("Third"”);
Ibl4=new Label(“Fourth”);

//First panel
first=new Panel();
first.add(lbl1);

//Second panel
second=new Panel();
second.add(lbl2);

//Third panel
third=new Panel();
third.add(1bl3);

//Fourth panel
fourth=new Panel();
fourth.add(lbl4);

//Add panels to the card deck panel
pl.add(*1” first);
pl.add(*2”,second);
pl.add(*3”,third);
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pl.add(“4”,fourth);
add(p1);
b
b

Két xuat cua chuang trinh nhu sau:

g’g‘npplet ¥Yiewer: CardLayo - |I:I|5|
Applet

First

Applet started.

Hinh 5.13 CardLayout

Trong hinh bén trén, cac panel dugc thém vao panel chinh nhu la cac thé riéng biét. Vi thé
chi cé thé dau tién mdéi dugc thay trén man hinh. Nhung ngudi dung cé thé diéu hudng
sang cac panel khac st dung cac phudng thic cua CardLayout.

5.4.4. GridLayout Manager

‘GridLayout’ trg giup viéc chia container vao trong 6 lugi. Cac thanh phan dugc dat trong
cac dong va cac cot. Moi khung ludi nén chlra it nhat mét thanh phan. Mot khung Iudi
dugc sir dung khi tat ca cac thanh phan cé cung kich thudc.

Constructor GridLayout dugc tao nhu sau:
Gridlayout gl=new GridLayout(4,3);

4 la s6 dong va 3 la s0 cot.

Chuang trinh 5.11 minh hoa cach trinh bay Iludi:
Chuong trinh 5.11

import java.awt.*;
class Gltest extends Frame
{
Button btn[];
Strlng Str[]={“1", \\2", \\3", \\4", \\5", \\6II, \\7Il’ \\8", \\9"};
public Gltest(String title)
{
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super(title);

setLayout(new GridLayout(3,3));
btn=new Button[str.length];

for (int I=0; I<str.length;I++)

{
btn[I]=new Button(str[I]);
add(btn[I]);
b
b
public static void main(String args[])
{

Gltest t=new Gltest("Grid Layout”);
t.setSize(300,200);

t.show();
b
b
Két xuat chuang trinh nhu sau:
E%%Erid Layout _I- _||:| EI

1 2 3
4 3 B
7 a £]

Hinh 5.14 Grid Layout

5.4.5 GridBagLayout Manager

‘GridBagLayout’ hiéu qua va phiuc tap hon bat cU layout nao khac. Layout nay dat cac
thanh phan vao vi tri chinh xac. Véi layout nay, cac thanh phan khéng can cé cung kich
thudc. N6 tuong tu nhu GridLayout manager, khi cac thanh phan dudc xap xé&p trong ludi
theo dong va cOt. Tuy nhién, th( tu dat cac thanh phan khéng theo nguyén tic tl trai
sang phai va tu trén xuéng dudi.

GridBagLayout gb=new GridBagLayout()
ContainerName.setLayout(gb);

Dé sir dung layout ndy, ban can cung cdp thdng tin v& kich thudc va layout cia moi thanh
phan. L8p ‘GridBagLayoutConstraints’ ndm gilf tat ca cac théng tin ma I8p GridLayout can
dé€ bd tri va dinh kich thudc moi thanh phan. Bang sau liét ké danh sach cac bién thanh
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vién cla I8p GridBagConstraints:

Cac bién thanh vién | Muc dich

weightx, weighty Chi ra su phan phGi ciua khoang trong trong
GridBaglLayout. Gia tri mac dinh cho cac bién nay
la 0.

gridwidth, gridheight | Chi ra s6 lugng cac 0 (cell) bat ngang hay di
xudng trong vung hién thi cia mot thanh phan.
ipadx, ipady Chi ra Iugng lam thay d6i chiéu cao va chiéu réng
t6i thi€u cla thanh phan. N6 s& thém 2*ipadx
vao chiéu réng t6i thi€u va 2*ipady vao chiéu cao
t6i thi€u cua thanh phan. Gia tri

mac dinh cho ca hai la 0.

Anchor Chi ra cach xap x&p cac thanh phan trong cell.
Mac dinh sé dat vao gilra cell. Cac thanh vién dir
liéu tinh sau day cé thé dugc s dung:
GridBagConstraints.NORTH
GridBagConstraints.EAST
GridBagConstraints. WEST
GridBagConstraints.SOUTH
GridBagConstraints. NORTHEAST
GridBagConstraints. SOUTHEAST

gridx, gridy Chi ra cell can dat mot thanh phan. Khi thiét lap
gia tri cia gridx la ‘GridbagConstraints.RELATIVE'
thi thanh phan dugdc thém sé nam & vi tri bén
phai cia thanh phan cudi cung.

Fill Chi ra cach ma moét thanh phan dugc bo tri vao
cell thé nao néu nhu cell I6n han thanh phan. Mac
dinh kich thudc thanh phan lic dé khong thay
dai.

YVVVVVYVYYVY

Bang 5.4 Cac bién thanh vién ciia 16p GridBagConstraints

Bang sau day cung cap moét danh sach cac bién dir liéu tinh la cac gia tri cho bién fill:

Gia tri Mo ta

GridBagConstraints.NONE M3c dinh, khdng lam thay déi kich thudc
cua thanh phan.

GridBagConstraints. Tang chiéu rong cua thanh phan theo

chiéu ngang (HORIZONTAL) dé& lam cho
thanh phan khdép véi vun

GridBagConstraints.
GridBagConstraints.BOTH
Insets

Bang 5.5 Cac bién thanh vién dir liéu tinh ciia bién fill
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St dung phudng thirc ‘setConstraints()’ dé thiét 1ap cac hdng s& cho mdi thanh phan. Cho
vi du:

gblay.setConstraints(lbl, gbc);

‘gblay’ la d6i tugng cua I8p GridBaglLayout, Ibl Ia thanh phan ‘Label’ va ‘gbc’ la d6i tugng
cua Iép GridBagConstraints.

Chuang trinh 5.12 minh hoa mét vi du ctia GridBaglLayout va GridBagConstraints.
Chwong trinh 5.12

import java.awt.*;
class Gbltest extends Frame
{
TextArea ta;
TextField tf;
Button b1,b2;
CheckboxGroup cbg;
Checkbox cb1,cb2,cb3,cb4;
GridBagLayout gb;
GridBagConstraints gbc;
public GBltest(String title)
{
super(title);
gb=new GridBaglLayout();
setLayout(gb);
gbc=new GridBagConstraints();
ta=new TextArea(“Textarea”,5,10);
tf=new TextField(“enter your name”);
bl=new Button(“TextArea”);
b2=new Button(“TextField"”);

cbg=new CheckboxGroup();

cbl=new Checkbox(“Bold”, cbg,false);
cb2=new Checkbox(“Italic”, cbg,false);
cb3=new Checkbox(“Plain”, cbg,false);
cb4=new Checkbox(“Bold/Italic”, cbg,true);

gbc.fill=GridBagConstraints.BOTH;
addComponent(ta,0,0,4,1);

gbc.fill=GridBagConstraints. HORIZONTAL;
addComponent(b1,0,1,1,1);

gbc.fill=GridBagConstraints. HORIZONTAL;
addComponent(b2,0,2,1,1);

Chuwong 1: Lap Trinh Huéng Béi Twong 115



WwWw.updatesofts.com

gbc.fill=GridBagConstraints. HORIZONTAL;
addComponent(cb1,2,1,1,1);

gbc.fill=GridBagConstraints. HORIZONTAL;
addComponent(cb2,2,2,1,1);

gbc.fill=GridBagConstraints. HORIZONTAL;
addComponent(cb3,3,1,1,1);

gbc.fill=GridBagConstraints. HORIZONTAL;
addComponent(cb4,3,2,1,1);

gbc.fill=GridBagConstraints. HORIZONTAL;
addComponent(tf,4,0,1,3);
b

public void addComponent(Component ¢, int row, int col, int nrow, int ncol)
{

gbc.gridx=col;

gbc.gridy=row;

gbc.gridwidth=ncol;
gbc.gridheight=ncol;

gb.setConstraints(c,gbc);
add(c);

ks

public static void main(String args[])

{
Gbltest t=new Gbltest(“"GridBag Layout”);
t.setSize(300,200);
t.show();

ks

b

Khi mdt container bi thay ddi kich thudc va khi khoang trdng phu tén tai, cdc thanh phan
c6 chiéu réng I6n han sé chi€ém gilr nhiéu khoang tréng hon la cac thanh phén cé gia tri vé
chiéu réng nho haon.

Két xudt cua chudng trinh dudc chi ra & hinh 5.15
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[E: GridBag Layout - O] x|

Textarea | TextField |

(" Bold T Halic
(" Plain (@ Bolditalic

|enter3ﬂ:|ur name

Hinh 5.15 GridBagLayout
Giai thich doan ma trén:
gbc.fill=GridBagConstraints.BOTH;
Thanh vién fill ctia 18p GridBagConstraints chi ra thanh phan c6 thé dudc ma rdng theo
huéng ndm ngang va thang difng. CG phap sau mé ta thanh phan chi dugc mé rong theo
hudéng nédm ngang:
gbc.fill=GridBagConstraints.HORIZNTAL;
Cu phap sau sé thém vao thanh phan TextArea vdi s6 dong va s6 cot can chiém:
addComponent(ta,0,2,4,1);
0 - Khdi dau tur dong th(r 0
2 - Khdi dau tir dong thar 2
4 - ta chiém gilt 4 dong
1 - ta chiém 1 c6t

S& dung cu phap sau dé€ bé tri cac thanh phan vao trong dong va cbt nao dé:

gbc.gridx=col;
gbc.gridy=row;

O day (gridx,gridy) 1a cot va dong noi ma thanh phan co6 thé duoc dat vao.

S& dung cu phap sau dé chi ra s lugng cac cdt va dong ma céc thanh phan cé thé chiém
gilr:

gbc.gridwitdh=ncol;
gbc.gridheight=nrow;

O day, gridwidth xac dinh s6 lugng cdc cot ma mot thanh phan chiém gilt va gridheight
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xac dinh so lugng cac dong ma moét thanh phan chiém gilr.

Khi mét container bj thay ddi kich thudc va khi khoang trdng phu tén tai, cdc thanh phan
c6 chiéu réng I8n hon sé chiém gilr nhiéu khoang tréng haon la cac thanh phan cé gia tri vé
chiéu rong nho han.

5.5 Xt ly cac su kién

Cac hé théng GUI x{r ly cac tuong tac ngl:r‘di dung vai sy trg gilp cua moO hinh event-
driven. Tudng tac cua ngudi dung cé thé la di chuyén chth, nhan phim, nha phim
v.v...Tat ca cac thao tac nay thiét 1ap mot su kién cua mot vai kiéu nao dé.

Viéc xr ly nhirng su kién nay phu thudc vao i'ng dung. Abstract Windowing Toolkit (AWT)
XU ly mot vai su kién. MOi truGng ma cac U'ng dung nay dudc thi hanh vi du nhu trinh
duyét cling cb thé xur ly cac diéu khién khac. Ngudi 18p trinh vién cin phai viét mot ham
XU ly su kién.

Ung dung can déng ky mot ham x{ Iy su kién v8i mot dGi tugng. Ham xur ly su’ kién ndy sé
dugc goi bat cU khi nao su kién tudng 'ng phat sinh. JDK1.2 lam viéc theo m6 hinh xu' ly
su kién nay.

Trong ti€n trinh nay, &’ng dung cho phép ban dang ky cac handler, hay goi la listener vdi
cac doi tugng. Nhirng handler nay tu dong dudc goi khi moét su kién thich hgp phat sinh.

Mot Event Listener ldng nghe mét su kién nao d6 ma mét d6i tugng thiét 1ap. Nghia la sé
ludn phién goi phudng thic xur ly su kién. Moi event listener cung cdp cac phuaong thidc xur
ly nhitng su kién nay. L&p thi hanh listener can phai dinh nghia nhitng phuong thic nay.
P& sir dung md hinh nay, ban Iam theo cac budc sau:

> Thuc hién giao dién listener thich hgp. Cau trdc nhu sau:

public class MyApp extends Frame implements ActionListener

> Xac dinh t4t ca cac thanh phan tao ra su kién. Cac thanh phan cé thé la céc button,
label, menu item, hay window.

Cho vi du, dé dang ky mét thanh phan vdi listener, ta cé thé s dung:
exitbtn.addActionListener(This);

> Xac dinh t&t ca cac su kién dudc x(r ly. Cac su kién cd thé 1a mét ‘ActionEvent’ néu mot
button dugc click hay mo6t ‘mouseEvent’ néu nhu chudt dudc kéo di.

> Thi hanh cac phudng thic claa listener va viét ham xu ly sy kién tudng Ung véi cac
phuong thurc.

Bang sau day chi ra cac su kién khac nhau va mo ta vé chung:
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Ldp su kién

Mo ta

ActionEvent

Phat sinh khi mot button dudc nhan, mot item
trong danh sach chon lua dudc nhdp do6i hay
mot menu dugc chon.

AdjustmentEvent Phat sinh khi m6t thanh scrollbar dugc s dung.

ComponentEvent Phat sinh khi mét thanh phan dudc thay déi
kich thudc, dugc di chuyén, bi &n hay lam cho
hoat dong dugc.

FocusEvent Phat sinh khi moét thanh phan mat hay nhan
focus tU ban phim.

ItemEvent Phat sinh khi mot menu item dudc chon hay bo

chon; hay khi mot checkbox hay mét item trong
danh sach dugc click.

WindowEvent

Phat sinh khi mét clra s6 dudc kich hoat, dugc
déng, dugc mdé hay thoat.

TextEvent Phat sinh khi gia tri trong thanh phan text field
hay text area bi thay déi.

MouseEvent Phat sinh khi chudt di chuyén, dudc click, dugc
kéo hay bi tha ra.

KeyEvent Phat sinh khi input dugc nhan tir ban phim.

Céc giao dién dudc thi hanh dé xur ly mét trong s8 nhitng su kién nay la:

ActionListener
AdjustmentListener
ComponentListener
FocusListener
ItemListener
WindowListener
TextListener
Mouselistener

VVVVYVVYVYVYYYVY

KeyListener

Céac giao dién dinh nghia mét s& phuong thirc dé& xr ly mdi su kién. Nhitng phuong thirc

MouseMotionListener

nay sé dugc nap chdéng trong I6p ma thi hanh nhitng giao dién nay.

Chuong trinh sau day s dung mot ActionListener dé& xur ly cac su kién lién quan véi mét

button. ActionEvent c6 hai phudng thirc:
> getSource(): D€ tra vé ngudn cua su kién.
> toString(): Dé tra vé chudi tudong duong vdi su kién.

Chudng trinh 5.13 trinh bay cach tinh gap d6i cua mot s6 dugc nhap vao. Chuadng trinh
nay dudc thuc hién bang cach két hgp cac phuong thirc cta I8p, nghia la cac phuong thic
xU ly su kién va giao dién. Viéc click trén mot button sé lam khgi dong ActionEvent va goi
phudng thirc actionPerformed(). N6 sé& ki€m tra button dudc click véi su trg gilip cia ham

getSource va tra vé két qua thich hgp.
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Chwong trinh 5.13

import java.awt.*;
import java.awt.event.*;
class evttest extends Frame implements ActionListener
{
Label lab=new Label("Enter a number”);
TextField tf1=new TextField(5);
TextField tf2=new TextField(5);
Button btnResult=new Button(“Double is”);
Button ext=new Button(“exit”);
public evttest(String title)
{
super(title);
setLayout(new FlowLayout());
btnResult.addActionListener(this);
ext.addActionListener(this);
add(lab);
add(tfl);
add(btnResult);
add(tf2);
add(ext);
b

public void actionPerformed(ActionEvent ae)
¢ if (ae.getSource()==DbtnResult)
¢ int num=Integer.parselnt(tfl.getText())*2;
tf2.setText(String.valueOf(num));
% (ae.getSource()==ext)

{

)
)
public static void main(String args[])
{
evttest t=new evttest("Event handling”);
t.setSize(300,200);
t.show();

by

System.exit(0);

by

Két xudt cua chudng trinh dudc chi ra & hinh bén dudi:
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E‘g Event handling

Enter a number |45

Hinh 5.16 X ly su kién

Hinh 5.17 chi ra mo6t phan clda cdy phan cép cac I8p cua goi event.

Object

java.util.EventObject

Java.awt.Event

ActionEvent AdjustmentEvent ComponentEvent ltemEvent

|
| | | |

ContainerEvent InputEvent FocusEvent WindowEvent

KeyEvent MouseEvent

Hinh 5.17 Goi Event

Hinh sau chi ra th({ tu phan cdp cac giao dién cua cac event listener.
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— ActionListener

— AdjustmentListener

— ContainerListener

— FocusListener

— IltemListener

— KeyListener

— MouseListener

|-ch:sm-—~m—-r—-—~:sm<m|

— MouseMotionListener

— TextListener

—{ WindowListener

Hinh 5.18 Event Listener

Hinh sau la danh sach cac listener dugc s dung cho cac thanh phan chi ra.

ActionListener

Button

List

Menultem

TextField

Hinh 5.19 Action Listener

ItemListener

Choice

Checkbox

List
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Hinh 5.20 Item Listener

WindowListener

Dialog

Frame

Hinh 5.21 Window Listener

Cac listener cho I8p Component dudgc chi ra & hinh 5.22:

Component

ComponentListener

FocusListener

KeyListener

MouseListener

MouseMotionLIstener

Hinh 5.22 Cac Component

5.6 Thuc don (menu)

Ngén ngl Java c6 mot tdp hdp cac 16p d6i tugng dé tao cac menu. C6 hai loai menu - pull
down va pop-up. Menu lam cho 'ng dung ta xay dung dé si dung hdon. Chi duy nhat mot
thanh menubar dudc dat trong mot frame. Menubar la mot thanh ndm ngang dugc dat tai
dinh cda frame. N6 liét ké cac muc dugc chon khac nhau hay menu. M6t menu doc lap cé
thé chlra cdc muc chon con, cdc muc con nay dugc goi la menuitem. Java cung cép cac
checkbox menuitem, ching cé thé dugc bat hay md, phu thudc vao trang thai. Hinh 5.14
minh hoa cach s dung cia menubar, menu, menultem, va CheckboxMenultem.

Chuong trinh 5.14

import java.awt.*;
import java.awt.event.*;
class MyFrame extends Frame implements ActionListener, MouseListener

{
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Menultem exitltem;
PopupMenu optionsMenu;
Frame frame;

public MyFrame()

{

setTitle("Menu Example");
setSize(300,200);

MenuBar mbar=new MenuBar();
setMenuBar(mbar);

Menu fileMenu=new Menu("File");
mbar.add(fileMenu);
fileMenu.addActionListener(this);

Menultem newltem=new Menultem("New");
fileMenu.add(newltem);

Menultem openltem=new Menultem("Open");
fileMenu.add(openltem);
fileMenu.addSeparator();

Menultem saveltem=new Menultem("Save");
fileMenu.add(saveltem);

Menultem saveAsIltem=new Menultem("Save As");
fileMenu.add(saveAsitem);
fileMenu.addSeparator();

exitlitem=new Menultem("Exit");
fileMenu.add(exitItem);
saveAsItem.addActionListener(this);

Menu editMenu=new Menu("Edit");
mbar.add(editMenu);
editMenu.addActionListener(this);

Menultem cutltem=new Menultem("Cut");
editMenu.add(cutltem);

Menultem copyltem=new Menultem("Copy");
editMenu.add(copyltem);

Menultem pasteltem=new Menultem("Paste");
editMenu.add(pasteltem);
editMenu.addSeparator();

Menu helpMenu=new Menu("Help");
mbar.add(helpMenu);
helpMenu.addActionListener(this);

Menultem contentltemm=new Menultem("Content");
helpMenu.add(contentltem);

Menultem indexItem=new Menultem("Index");
helpMenu.add(indexItem);

Menu findMenu=new Menu("Find");
helpMenu.add(findMenu);
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addMouselListener(this);

Menultem nameltem=new Menultem("Search by Name");
findMenu.add(nameltem);

Menultem cacheltem=new Menultem("Search from cache");
findMenu.add(cacheltem);

optionsMenu=new PopupMenu("Options");

editMenu.add(optionsMenu);

optionsMenu.addActionListener(this);

Menultem readIltem=new Menultem("Read Only");
optionsMenu.add(readIltem);

optionsMenu.addSeparator();

Menu formatMenu=new Menu("Format text");
optionsMenu.add(formatMenu);

this.add(optionsMenu);

formatMenu.addActionListener(this);

CheckboxMenultem insertitem=new CheckboxMenultem("Insert",true);
formatMenu.add(insertItem);

CheckboxMenulte overtypeltem=new CheckboxMenultem("Overtype",false);
formatMenu.add(overtypeltem);

public void actionPerformed(ActionEvent ae)

{
if (ae.getActionCommand().equals("Exit"))
{
System.exit(0);
b

public void mouseEntered(MouseEvent m){}
public void mouseExited(MouseEvent m){}
public void mouseClicked(MouseEvent m)

{
b

public void mouseReleased(MouseEvent m){}
public void mousePressed(MouseEvent m){}
public static void main(String[] args)

{

optionsMenu.show(this,m.getX(),m.getY());

MyFrame frame=new MyFrame();
frame.show();
)
¥
Khi ban thuc thi chuong trinh trén, mot man hinh véi cac trinh daon File, Edit va Help dugc
hién thi. Khi ban click vao muc File, ban sé& th8y k&t xust sau day:
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[ Menu Example =10 x|
Edit Help

ey

Open

Save

Save Az

Exit

Hinh 5.23 Pull-down Menu

MOt menu cd thé chfa cdc menu con. Khi ban click vao trinh don Help, 3 muc con c6 tén
la Content, Index va Find s& xudt hién. Trong trinh don Find, c6 2 muc con la Search by
name va Search from Cache. Mat khac mot pop-up menu sé hién ra néu ban nhan chudt
phai trén man hinh:

[ Menu Example =10 x|

File Edit Help

Fead Only

Format text ld v Inzett
Orvertype

Hinh 5.24 Pop-up menu

Cac muc chon dudc trinh bay trén pop-up menu la Read-Only va Format text. Muc ‘Format
text’ ¢ 2 muc con 1a Insert va Overtype. Nhitng muc chon con nay thubc kiéu
Checkboxmenuitem. Khi ban click vao muc chon, né sé& dugc danh ddu va ban cé thé thdy
dau chon tucgng Ung trén muc dugdc chon dé. Ngbén ngi{r Java cung cap cac Iép khac nhau.
Nhitng 16p nay dugc s dung d& tao thanh Menubar, Menu, Menultem va
Checkboxmenuitem trong chugng trinh.

Tém tit

> GUI giup ching ta tao giao dién hinh anh cho mét &'ng dung. Mat khac né cling giup ta
phat trién cac ’ng dung ngudi dung nhiéu hiéu qua haon.
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> Thanh phan GUI la mét ddi tugng truc quan. Ngudi dung c6 thé€ s dung chudt hay ban
phim dé tudng tac vai déi tugng nay.

» Cac thanh phan GUI nhu cac button, label, checkbox va radio button ma dugc s dung
trong ‘ng dung hay applet thi cé thé dugc thdy trén man hinh. B&t c thao tdc ndo ma
lién quan tdi tat ca cac thanh phan GUI déu dugc tim thay trong I6p Component. Ta can
sir dung cac I8p ton tai trong goi java.awt dé€ tao cac thanh phan GUI nay.

> Hé théng GUI x{r ly tat cd cac tudng tac cua ngudi dung véi su hd trg cia méd hinh
event-driven. Mot su kién dudc kich hoat khi ngudi s dung tao mot hanh dong nhu la di
chuyén chuét, nh&n phim, nha phim v.v....

» Cac kiéu trinh bay khac nhau:

Flowlayout
BorderLayout
CardLayout
GridLayout
GridBagLayout

» Phuong thirc ‘setLayout()’ dudc sir dung dé tao mét layout.

> Flowlayout la Layout Manager mac dinh cho cac applet va cac panel. Cac thanh phéan
dugc xap x€p tir goc trdi trén dén goc phai bén dudi cia man hinh.

> Borderlayout xap xép cac thanh phan trong ‘North’, ‘South’, ‘East’, ‘West’ va ‘Center’
cua mot container.

> Gridlayout dat cac thanh phén trong cac dong va cac cét. Tat ca cac thanh phan déu cé
cung kich thudc.

> Cardlayout dat cac thanh phan trén dinh ctua cac thanh phan khac. N6 tao mot stack
clua mot sb thanh phan, thudng thudng la cac panel.

> Gridlayout bé tri cac thanh phan mot cach chinh xac han layout manager. N6 tudng tu
nhu grid layout. Su khac nhau duy nhat & day la thanh phan khong can cé cung kich
thudc va co thé dudc dat trong bat ky dong hay cdt nao.

> Trong mo hinh x{ ly su kién, &'ng dung cho phép ban dang ky cac handler dudc goi la
cac listener cho cac déi tugng.

> MOt Event Listener Iang nghe mot su kién dac biét nao dé6 ma moét dbi tugng thiét Iap.
N6 s€ goi lan Ilugt cac phudng thic xur ly su kién. L&p layout manager cung cap mot
phuong tién dé diéu khién cach trinh bay vat ly clia cac thanh phan GUI.

> Co6 hai ki€u menu - pull-down va pop-up.
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Chuong 6
APPLETS

Sau khi hoc xong chuong nay, ban cé thé ndm dudc cac ndi dung sau:
Hiéu dudc cac Applet cua Java

Phan biét applet va cac ing dung application

Tim hiéu chu trinh séng cua mot applet

Tao cac applet

Hién thi cac hinh anh s dung applet

Truyén tham s6 cho applet

Tim hiéu &ng dung cua applet trong GUI

VVVVYYVYY

6.1 Java Applet
Applet Ia mdt chuong trinh Java cé thé chay trong trinh duyét web. Tt ca cac applet déu
la cac I&p con cua IGp ‘Applet’.
L&p Applet thudc package ‘java.applet’. Lép Applet bao gém nhiéu phuong thirc dé diéu
khién qua trinh thuc thi cia applet. D€ tao applet, ban can import hai géi sau:
> java.applet
» java.awt

6.2 Cau tric cuia mot Applet

Mot Applet dinh nghia cau truc cua né tir 4 sy kién xay ra trong su6t qua trinh thuc thi.
DaGi v8i moi su kién, mot phuong thirc dudc goi mot cach tu dong. Cac phudng thic nay
dudc minh hoa trong bang 6.1

DPiéu quan trong la khdng phai Iic nao applet cling bat dau tir ban dau. Ma né bat dau tir
vi tri ti€p theo cua qua trinh thuc thi trudc do.

Ngoai nhitng phudng thifc cd ban nay, con cé nhitng phudng thiic ‘paint()’ va ‘repaint()’.
Phuong thirc paint() dung dé hién thi mét dudng thang (line), text, hodc mét hinh anh
trén man hinh. BG6i s6 cua phuadng thirc nay la d6i tugng cua I8p Graphics. Ldp nay thudc
gbi java.awt. Cau Iénh sau dudc dung dé€ import I8p Graphics:

import java.awt.Graphics;

Phudng thic | Chirc nang

init() Pudc goi trong qua trinh khdi tao applet. Trong qua trinh
khéi tao, nd sé& tao ddi tugng dé cung cép cho applet.
Phuong thirc ndy dugc dung dé tai cac hinh anh dé hoa, khdi
tao cac bién va tao cac doi tugng.

start() Pudc goi goi khi mot applet bat dau thuc thi.Mot khi qua
trinh khdi tao hoan tat, thi applet dugc khdi dong. Phuang
thirc ndy dugc dung dé khéi déng lai applet sau khi né da
ngung trudc doé

stop() budc goi khi ngirng thuc thi mot applet. Mot applet bi ngirng
trugc khi nd bi huy.
destroy() Pugc dung dé huy mét applet. Khi mot applet bi huy, thi bd
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nhd, thdi gian thuc thi cua vi xir ly, khong gian dia dudc tra
vé cho hé théng.

Bang 6.1: Cac phuong thirc cia mot applet

Phuong thirc ‘repaint()’ dudc dung khi clra s6 can clp nhéat lai. Phuong thic nay chi can
mot thong s6. Tham s6 nay la d6i tugng cua I8p Graphics.

Applet str dung phudng thirc ‘showStatus()’ dé hién thi théng tin trén thanh trang thai.
Phuong thirc cé tham s8 thudc ki€u dir liéu String. D& 18y cac thdng tin cua applet, user ¢
thé overide phuong thic ‘getAppletIinfo()’ cia I6p Applet. Phuong thirc nay tra vé 1 dai
tugng ki€u String.

Cac phuang thic cua applet init(), start(), stop(), destroy(), va paint() dudc thira ké tur
mot applet. Nhung mac dinh nhitng phudng thirc nay khéng thuc thi mot thao tac nao ca.
Day la vi du ddn gian cua applet. Cau Iénh sau tao mét I18p co tén la ‘Appletl’, I6p nay sé
k€ thira tat ca cac phuong thlc va bién cua I8p ‘applet’.

public class Appletl extends Applet
Phuong thirc init() va paint() thudng dugc dung dé thuc hién mot s6 ham dé khdi tao va
vé applet. Phuaong thirc ‘g.drawstring()’ chi ra vi tri ma doan van ban dudc vé & dau trén
man hinh.
Chuong trinh 6.1 hién thi mét chudi & dong 70 va cot 80:

Chuong trinh 6.1
import java.awt.*;

import java.applet.*;
public class Appletl extends Applet

{
int num;
public void init()
{
num = 6;
b
public void paint (Graphics g)
{

g.drawString (“"Hello to Applet. Chapter ”“ + num, 70, 80);

showStatus (getAppletInfo());

//Hién thi mdt chudi dudc tra vé tir ham getAppletInfo() trén thanh trang thai
b

public String getAppletInfo() //user overrides

{
return “Created by Aptech”;

b
b
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S dung cu phap sau dé dich mét Applet:
javac Appletl.java

D& thuc thi mot applet, ta cadn tao mot file HTML. File HTML nay s dung thé applet. Thé
applet nay lay tham s6 dau tién la dudng dan cua file applet.

Thé applet cé hai thudc tinh sau:

> Width
» Height

Dé truyén tham s6 vao applet, st dung param, sau dé la thé value. Sau day la vi du cla
thé applet:

<applet code=Appletl width=300 height=200>
</applet>

Ldc nay, ta cé thé thuc thi applet nay béng cach ding trinh xem applet. Day la céng cu
clia JDK. D€ chay file HTML trong trinh xem applet, ta gd cau lénh sau:

Appletviewer abc.html // ‘abc.html’ la tén cua file HTML

MOt tuy chon khac cua applet la ta thém thé applet nhu la mét dong chu thich trong doan
code. Luc d6, applet dugc dich, va thuc thi bdng céch st dung 1énh sau:

Appletviewer Appletl.java
Sau day la két qua cua chudng trinh trén:

2 Applet Viewer: Appletl - 10| x|
Applet

Hello to Applet. Chapter &

Created by Aptech
Hinh 6.1 Applet

6.2.1 Su khac nhau giiia Application va Applet
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Sau day la su khac nhau gilra application va applet:

> DE thuc thi cac application chidng ta dung trinh thdng dich Java, trong khi d6 applet
cd thé chay dudc trén cac trinh duyét (cé hd trg Java) hay s dung cong cu
AppletViewer, cong cu nay di kem vdéi JDK.

> Qua trinh thuc thi cua application bat dau tir phucng thirc ‘main()’. Tuy nhién applet
thi khong lam nhu vay.

» Cac application s dung ‘System.out.printin()’ d& hién thi k&t qua ra man hinh trong
khi d6 applet st dung phudng thirc ‘drawstring()’ dé€ xuét ra man hinh.

M6t diéu dang luu y 1a mét chuong trinh Java don 1é thi cé thé vira la application viura la
applet. Chlc nang cua applet dugc bo qua khi né dugc thuc thi nhu la mot application va
ngudgc lai.

Chudng trinh 6.2 sé& minh hoa diéu nay

Chuong trinh 6.2

import java.applet.Applet;
import java.awt.*;

/*
<applet code = "both" width = 200 height = 100>
</applet>
*/
public class both extends Applet
{
Button btn;
public void init()
{
btn = new Button ("Click");
b
public void paint (Graphics g)
{
g.drawString ("Applet", 70, 50);
b
public static void main (String args[])
{
both app = new both();
app.init();
System.out.printin("Application Main");
b
b

Sau khi bién dich chuong trinh, né cé thé dugc thuc thi nhu 1a mét applet bang cach sur
dung cu phap sau:

appletviewer both.java
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Két qua nhu sau:

r =101 %]

Applet

Applet started.
Hinh 6.2 Applet

N€u chay chudng trinh trén nhu mot application, thi s&r dung cu phap sau:
java both

Két qua la:

= | Command Prompt

D:sWorkingsTranslatesJavassrc>java hoth
Application Main

D:sUWorking~Translate~Javassrc?

Hinh 6.3 Application

Khi applet chay trén trinh duyét web, dac diém nay thuc su hitu ich khi ban muén tai
applet trong mot frame mdi. Vi du: trong applet dudc tao dé chat, mét s& website sir dung
mot clra sd chat riéng biét dé chat. Ban ciing c6 thé két hgp cac déc diém cua frame va
applet vao trong mot chuang trinh.

6.2.2 Nhirng gidi han bao mat trén applet

C6 mdt s6 han ch& ma applet khdng thé lam dugc. Béi vi cac applet clia Java cd thé pha
hong toan bd hé théng clia user. Cac Iap trinh vién Java cb thé viét cac applet dé xo4 file,
|ldy cac thong tin cac nhan cuaa hé thong...
Vi thé, cac applet cua java khdng thé lam cac viéc sau:

» Khéng thé doc hodc ghi file trén hé théng file cua user.

> Khdng thé giao ti€p véGi cac site internet, nhung chi c6 thé vdi cac trang web cé

applet ma thoi.
> Khéng thé chay bt cr chuang trinh gi trén hé théng cla ngudi doc.
> Khéng thé tai bat c chuong trinh dugc luu trif trong hé théng cua user.

Nh{rng gigi han trén chi dung khi cac applet dugc chay trén trinh duyét Netscape
Navigator hodc Microsoft Internet Explorer.
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6.3 Chu trinh song cua mot Applet

Chu trinh s6ng cua mét Applet dugc mo ta & so do dudi day:

Initalization

Hinh 6.4 Chu trinh s6ng cia mot applet

Trudc tién, applet dugc tao.

Budc ké ti€p la khai tao. Diéu nay xay ra khi mot applet dugc nap. Qua trinh nay bao gom
viéc tao cac d6i tugng ma applet can. Phuong thic init() dudc override d& cung cép cac
hanh vi d& khdi tao.

Mot khi applet dugc khdi tao, applet s& dudgc khdi ddng. Applet c6 thé khdi ddng ngay ca
khi n6é da dudc ngirng trudc do. Vi du, néu trinh duyét nhay dén moét lién két nao dé &
trang khac, lic do6 applet sé bi ngirng, va dudc khdi dong trd lai khi user quay vé trang
do.

Su khac nhau gilta qua trinh khdi tao va quad trinh khai ddng la mét applet cd thé khéi
dong nhiéu lan, nhung gua trinh khdi tao thi chi xay ra mét lan.

Phuong thirc ‘start()’ dugc override dé cung cép cac thao tac khai ddng cho applet.

Phuadng thirc ‘stop()’ chi dugc goi khi user khéng con & trang dé nira, hoac trang do6 da
dudc thu nhd lai & dudi thanh taskbar.

K€ ti€p la phudng thirc ‘destroy()’. Phuang thirc nay gilp applet don dep trudc khi né dugc
giai phong khoi vung nhd, hoac trudc khi truyét duyét két thac. Phuong thirc nay dugc
dung dé huy nhitng ludng (thread) hay qua trinh dang chay.

Phuadng thic ‘destroy()’ khac vdi phuong thirc finalize() la phudng thic destroy() chi dung
cho applet, trong khi finalize() 1a cach téng quat dé don dep applet.

Phuadng thic paint() cling la moét phuang thirc quan trong khac. Phudng thirc nay cho
phép ta hién thi mot cdi gi d6 trén man hinh. C6 thé€ la text, dudng thang, mau nén, hodc
hinh anh. Phuong thi’c nay xay ra nhiéu lan trong sudt qua trinh applet ton tai. Phuadng
thic nay thuc thi mét 1an sau khi applet dugc khdi tao. N6 sé& 13p di 13p lai khi di chuyén
tlr clra sd trinh duyét sang clra s6 khac. N6 cling xay ra khi cra sd trinh duyét thay déi vi
tri cia noé trén man hinh.
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Phuadng thic ‘paint()’ cé6 mét tham s6. Tham s6 nay la d6i tugng cua I6p Graphics. Lép
Graphics thudc I6p java.awt, ching ta phai import trong doan code cua applet. Chung ta
c6 thé sir dung doan ma sau:

import java.awt.Graphics;

6.4 Truyén tham so6 cho Applet

Trong chudng trinh sau, chidng ta sé truyén tham s6 cho applet. Thanh phan nat ‘bNext’
cb tén dudc truyén nhu 1d mot tham s6. Phuong thic ‘init()’ sé& kiém tra tham s& c6 thén
la *‘mybutton’. Sau d6, nd tao mét nut vdi chubi dé nhu 1a tén cua ndt. Néu khdng c6 tham
sO truyén vao, nut dé cé tén mac dinh la ‘Default’.

Bay giG ching ta dinh nghia thé <PARAM> trong doan ma HTML nhu sau:

/*

<applet code="Mybuttonl1l” width="100" height="100">
<PARAM NAME="mybutton” value="Display Dialog”>
</applet>

*/

Chuong trinh 6.3

import java.awt.*;

import java.applet.*;

/*

<applet code="Mybutton1" width="200" height="100">
<PARAM NAME="mybutton" value="Display Dialog">
</applet>

*/

public class Mybutton1 extends Applet
{
Button bNext;
public void init()
{
/*getParameter returns the value of the specified pareameter in the form of a String
object*/
String str = getParameter("mybutton");
//when no parameter is passed
if (str==null)
str = new String ("Default");
//when parameter is passed
bNext = new Button(str);
add (bNext);
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Sau day la két qua cua chuadng trinh trén:

Applet started.

Hinh 6.5: truyén tham s6 cho applet

Bay gid chiing ta s& sir dung I8p Graphics dé& vé cac hinh chdng han nhu: dudng thing, ,
hinh oval, va hinh ch{r nhat. Chung ta sé hoc I6p Font trong cac phan sau. Ldp nay cé thé
dung dé in van ban bdng bt c(r font nao.

6.5 LSp Graphics

Java cung cap géi AWT cho phép ta vé cac hinh do hoa. L8p Graphics bao gom tap hgp réat
nhiéu phuong thirc. Nhung phuang thic ndy dugc st dung dé vé bat cr hinh nao trong
cac hinh sau:

Oval
Rectangle
Square
Circle
Lines
Text

VVVVYYVY

Ban c6 thé v& nhitng hinh nay bang bt c* mau nao. Frame, Applet va canvas la cidc méi
trudng dé hién thi d6 hoa.

DE v& bt cr hinh anh nao chlng ta can phai c6 nén dd hoa (Graphical Background). D&
c6 dugc mot nén do6 hoa, ching ta goi phudng thirc ‘getGraphics()’ hay bat ci phucng
thifc nao trong cac phuadng thic sau day:

> repaint()

bugc goi khi can vé lai nhirng déi tugng da vé.

» update(Graphics g)

Dbugc goi mot cach tu dong bdi phuong thirc ‘repaint()’.

Phuong thic nay sé xoa nhirng ddi tugng da vé, va truyén né cho déi tugng cua I8p
Graphics d€ goi phuong thirc ‘paint()’;

» paint(Graphics g)

budc goi bdi phudng thirc update().

DPéi tugng dudc truyén cho phuong thic nay dudc dung dé vé. Phuong thirc nay dung dé
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vé cac hinh anh d6 hoa khac nhau.

Viéc goi phuong thurc paint() Idp di ldp lai théng qua phuadng thic repaint() s€ xoa di cac
hinh da vé& trudc do. D& v& cac hinh m&i ma van gilt lai nhitng hinh d& vé trudc dd, chiing
ta can override lai phudng thic upate().

Public void update (Graphics g)
{

by

O day, phuadng thic update() sé khong xo0& nhitng déi tugng da v&, nhung chi goi phuang
thic paint(). D& lam dugc diéu nay, nd truyén déi tuong cua I8p Graphics hoac
GraphicsContext cho phuong thiric paint(). O day, doéi tugng cua I8p Graphics la 'g’.

paint (g);

6.5.1 Vé cac chudi, cac ky tu va cac byte

Chuong trinh sau minh hoa cac vé cac chudi, ky tu va cac byte.
D& v& hodc in mot chudi, I8p Graphics cung cdp phuang thirc ‘drawString()’. Ca phap nhu
sau:

DrawString (String str, int xCoor, int yCoor);

Ba tham sd la:
> Chuoi can ve. .
> Toa dd X trén frame, nai chudi can dugc vé.
> Toa do Y trén frame, ndi chuoi can dudc vé.

D& v& hodc xudt cac ky tu trén frame, I8p Graphics cung cdp phuong thirc ‘drawChars’. CU
phap nhu sau:

DrawChars (char array[], int offset, int length, int xCoor, int yCoor);

Chu thich cac tham so:

Mang cac ky tu.

Vi tri bat dau, néi cac ky tu dugc vé.
SO céac ky tu can dudc vé.

Toa db X, ndi cac ky tu can dugc vé.
Toa db Y, naoi cac ky tu can dudgc ve.

VVVVY

L&p Graphics cung cdp phuadng thirc ‘drawBytes()’ dé€ vé hodc in céc byte ra frame. CU
phap cua phuaong thid'c nay nhu sau:

DrawBytes (byte array[], int offset, int length, int xCoor, int yCoor);
5 tham s6 cua phuadng thuc trén la:

> Mang cac byte.
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Vi tri offset hay vi tri bat dau.
SO byte can vé.

Toa do X.

Toa do Y.

YV VYV

DGi vdi mot ky tu hodc mot mang céc byte, ching ta cé thé in mét phan cia mang ma
théi. O day, toa d6 x va y la toa do tinh theo dong. Chuaong trinh 6.4 minh hoa cach vé
chuoi, cac ky tu va cac byte.

Chuong trinh 6.4

import java.awt.*;
public class DrawStrings extends Frame

{
public DrawStrings()
{
super ("Draw strings, characters, bytes");
setSize (300, 300);
setVisible (true);
public void paint(Graphics g)
{
g.drawString ("Good Morning", 50, 50);
g.drawString ("Good Afternoon", 50, 75);
g.drawString ("Good Night", 50, 100);
char ch[] = {};
b
public static void main (String args[])
{
new DrawStrings();
b
b

Chuong trinh trén vé chudi, ky tu tir moét mang ky tu, va vé& cac byte tir mang cac byte.
Ban phai import goi java.awt dé& sir dung cac phuong thirc d6 hoa cé sén trong géi nay. Ta
phai lam diéu nay vi I8p Graphics nam trong goi nay.

Sau day la két qua cua chuadng trinh trén:
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Egg[)raw strings, character:: ;IE'EI

Good Marning

Good Afternoan

Good Might

Hinh 6.6 Strings, characters va bytes

6.5.2 Vé dudng thang (Line) va Oval

Sau day la cl phap cla cac phuong thirc dudc st dung dé vé dudng thang va hinh oval:
drawLine (int x1, int y1, int x2, int y2);

drawOval (int xCoor, int yCoor, int width, int height);

setColor (Color c);
fillOval (int xCoor, int yCoor, int width, int height);

Y VVYVY

Phuong thic ‘drawLine()’ nhan cac tham s6 sau:

Toa dd X, nadi bat dau vé (x1).
Toa dd Y, noi bat dau vé (y1).
Toa db X, ndi két thuc vé (x2).
Toa db Y, naoi két thuc vé (y2).

YV VYV

Phuong thirc nay bat dau vé tai toa dd ‘x1’ va ‘y1’, va két thic tai toa dd ‘x2’ va ‘y2'. bé
v& nhung dudng thdng c6 mau, ching ta thiét 1ap modt mau nao dé. Phuong thirc ‘setColor’
dung dé thiét Iap mau cho hinh anh d6 hoa. Trong chudng trinh nay, ching ta sl dung
céu lénh sau dé& chon mau xanh:

g.setColor (Color.blue);

Phuong thic ‘drawOval()’ nhan 4 thong s6 sau:
Toa do X.

Toa dd Y.

Chiéu rong cua hinh Oval.
Chiéu cao cua hinh Oval.

YV VYV

DaGi va@i hinh oval réng, thi gia tri cua chiéu rong I6n han chiéu cao, va ngudc lai dbi vdi
hinh oval cao.

Phuong thic fillOval()’ nhan 4 thong s6, nhung né sé té hinh oval. SUr dung phuadng thic
setColor d€ td hinh oval;
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g.setColor(Color.cyan);

O day, hinh oval sé& dugc td v3i mau cyan. Lép Color cung cdp cdc mau khac nhau ma hé
théng co ho trg.

6.5.3 Vé hinh chir nhat (Rectangle) va hinh chir nhat bo goc
(Rounded Rectangle)

Sau day la cl phap cla cac phuong thiic dugc dung dé vé hinh chf nhat va hinh chit nhéat
bo géc:

» drawRect (int xCoor, int yCoor, int width, int height);

> fillRect (int xCoor, int yCoor, int width, int height);

» drawRoundRect (int xCoor, int yCoor, int width, int height, int arcwidth, int
archeight);

» fillRoundRect (int xCoor, int yCoor, int width, int height, int arcwidth, int archeight);

Phuong thirc ‘drawRect()’ dudc dung dé€ v& hinh chit nhit don gian. Phuong thirc ndy nhan
4 tham s6 sau:

> Toa do X

> ToaddyY

> Chiéu rong cua hinh chi{r nhat

» Chiéu cao cua hinh ch{r nhat

Phugng thdc nay vé& hinh chir nhat cé chiéu réng va chiéu cao cho trudc, bat dau tai toa
dd X, Y. Chlng ta cé thé thiét Iap mau cla hinh chit nhat. O day, ching ta chon mau do.
Cau lénh sé nhu sau:

g.setColor (Color.red);

Phuong thic ‘drawRoundRect()’ vé hinh chit nhat cé cac géc tron. Phuong thirc nay nhan
6 tham s, trong dé 4 tham s6 dau thi giong véi phudng thifc drawRect. Hai tham s6 khac
la:

> arcwidth cta hinh ch{r nhat
> archeight cua hinh chir nhat

O day, ‘arcwidth’ 1am tron géc trai va géc phai ctia hinh chif nhat. ‘archeight’ Iam tron goéc
trén dinh va géc day cua hinh chit nhat. Vi du, arcwidth = 20 c6 nghia la hinh ch{r nhat
dugc lam tron canh trai va canh phai moi canh 10 pixel. Tudng tu, archeight = 40 sé tao
ra hinh ch{t nhat dugc lam tron tu dinh dén day 20 pixel.

Pixel la don vi do. N6 la don vi nhd nhéat trong vung Vé.

DE td hay v& hinh chir nhat va hinh chit nhit bo gdc, ching ta sir dung phuong thirc
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‘fillRect()’ va ‘fillRoundRect()’. Nhirng phuong thirc nay nhan cac tham s6 giéng vdi
phudng thifc drawRect() va drawRoundRect(). Nhirng phuong thidc nay vé cac hinh anh
véi mét mau cho trudc hodc mdi mau hién hanh. Lénh sau dung dé€ v& hinh vdi mau xanh:

g.setColor(Color.green);

6.5.4 Vé hinh chir nhat 3D va vé hinh cung (Arc)
Sau day la cl phap cua cac phuang thirc dung dé vé hinh chit nhit 3D va hinh cung:

» draw3Drect (int xCoord, int yCoord, int width, int height, boolean raised);
» drawArc(int xCoord, int yCoord, int width, int height, int arcwidth, int archeight);
» fillArc(int xCoord, int yCoord, int width, int height, int arcwidth, int archeight);

Phudng thic ‘draw3Drect()’ nhan 5 tham sé. 4 tham s6 dau thi tucng tu véi phudng thirc
dé€ v& hinh chi{r nhat. Tuy nhién, gia tri cta tham s8 th{r 5 quyét dinh I1a hinh chir nah6t
nay co 3 chiéu hay khéng. Tham s6 th 5 cé ki€u dif liéu 1a Boolean. Gia tri nay True c6
nghia la hinh ch{t nhat la 3D.

Phuadng thic ‘drawArc()’ nhén 6 tham sé sau:

Toa do x

Toa dboy

Chiéu rong cua cung dudc veé.

Chiéu cao cla cung dudc Ve.

GOc bat dau.

DO rong cua cung so vdéi goc ban dau.

YVVVVVYYVY

Phuang thic *fillArc()’ cling nhan 6 tham s6 giéng nhu phudng thifc drawArc(), nhung né
vé cung va t6é cung vdi mau hién thdi.

6.5.5 Vé hinh PolyLine
Chudng trinh sau 18y cac diém tur hai mang dé vé mot loat cac dudng thang.
Cu phap cua phudng thic nay nhu sau:

» drawPolyline (int xArray[], int yArray[], int totalPoints);
» g.setFont (new Font("Times Roman”, Font.BOLD, 15));

Phuadng thic ‘drawPolyline()’ nhan 3 tham sé sau:
» Mang luu trif toa d6 x clia cac diém.
> Mang luu tri toa d6 y clia cac diém.
> Toéng s6 diém can vé.

DE v& cac dudng thdng ta I8y cac diém tir hai mang nhu sau:
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(array1[0], array2[0]) (arrayl[1], array2[1]) (arrayl[2], array2[2])....

S8 dudng thang vé dudc lubén nhd hon sd truyén vao théng s6 thr 3 cia phudng thirc
drawPoyline(). Vi du nhu: totalPoints - 1

Chuang trinh 6.5 minh hoa cac vé polyline.
Chuong trinh 6.5
import java.awt.*;

class PolyLines extends Frame

{
int x1[] = {50, 75, 95, 115, 135};
int yl[] = {50, 30, 60, 75, 60}%};
int x2[] = {67, 82, 95, 120, 135};
int y2[] = {150, 130, 160, 155, 180};
public PolyLines()//constructor
{
super ("Poly Lines");
setSize (300, 300);
setVisible (true);
ks
public void paint (Graphics g)
{
g.drawPolyline (x1, y1, 5);
g.setFont (new Font("Times Roman", Font.BOLD, 15));
g.drawString("Current Color is black", 100, 100);
g.setColor(Color.blue);
g.drawPolyline (x2, y2, 5);
g.drawString ("Current Color is blue", 100, 200);
ks
public static void main (String args[])
{
new PolyLines();
ks
ks

Két qua cua chudng trinh dugc minh hoa & hinh 6.7
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E;‘,g Poly Lines ;IE'EI

o

Current Color is black

A

Current Color is blue

Hinh 6.7
6.5.6 Vé va to da giac (Polygon)

L&p Graphics cung cdp hai phuong thirc dé€ vé da gidc. Phudng thirc gj‘énu tién r]hén mot doi
tugng cua I8p Polygon. Phudng thic thirc 2 1ay hai mang diém, va tong s6 diém can vé.
Chung ta sé& s dung phuong thic 2 dé vé da giac.

Cu phap cua drawPolygon() nhu sau:
drawPolygon(int x[], int y[], int numPoints);

Cu phap cua fillPolygon() nhu sau:
fillPolygon (int x[], int y[], int numPoints);

Chuong trinh dudi day 18y cac diém tir 2 mang dé vé da giac. Phuang thirc ‘drawPolygon()’
nhan 3 tham s6 sau gidong nhu phudng thic drawPolyline()

» Mang luu trit toa dd x clia cac diém.
> Mang luu trir toa d6 y cua cac diém.
» Tong s6 diém can Ve.

Chuong trinh 6.6

import java.awt.*;
class PolyFigures extends Frame
{
int x1[] = {50, 25, 40, 100, 80};
int x2[] = {80, 30, 50, 150, 100, 170};
int y1[] = {50, 70, 120, 120, 80};
int y2[] = {150, 170, 200, 220, 240,190};

public PolyFigures()
{
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super ("Poly figures");
setSize(300, 300);
setVisible (true);

b

public void paint (Graphics g)

{
g.drawPolygon (x1, y1, 5);
g.setColor (Color.cyan);
g.fillPolygon (x2, y2, 6);

b

public static void main (String args[])

{
new PolyFigures();

b

by

Sau day la két qua cua chudng trinh trén:

=

Hinh 6.8 Polygon

6.6 Piéu khién mau

Trong Java, ching ta diéu khi€n mau bdng cach dung 3 mau chinh I1a dé (red), xanh 13 cay
(green), xanh duong (blue). Java s dung mé ki€u mau RGB. D3di tugng cua Idp Color
chilra 3 s8 nguyén cho cac tham s6 red, green, blue. Bang sau trinh bay gia tri c6 thé co
cla cac mau do:

Thanh phan Phamvi
Red 0-255
Green 0-255
Blue 0-255

Bang 6.2 Pham vi gia tri ciia cac thanh phan mau
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S dung céc gia tri trén dé tao ra mdt mau tuy thich. Cl phap cia ham dung dé tao ra
moOt mau nhu sau:
color (int red, int green, int blue);

Bang sau hién thi cac gia tri cia cac mau thudng gap:

Mau Red | Green | Blue
White 255 | 255 255
Light Gray | 192 | 192 192
Gray 128 | 128 128
Dark Gray | 64 64 64
Black 0 0 0
Pink 255 | 175 175
Orange 255 | 200 0
Yellow 255 | 255 0
Magenta 255 | 0 255

Bang 6.3 Cac gia tri RGB

Cac d6i tugng mau khac nhau co thé dugc tao bédng nhitng gia tri nay. Nhiing d6i nay c6
thé dugc dung dé vé hoac t6 cac doéi tugng d6 hoa. Vi du, dé tao mau hong, ta dung Iénh
sau:

color ¢ = new Color (255, 175, 175);

Ta cb thé thiét I1&p mau béng cach dung 1énh sau:

g.setColor (c); //g la dG6i tugng cua I8p Graphics

S dung két hgp céac gia tri RGB dé tao ra mdt mau tuy y. D& cho dé han, 18p Color cung
cdp san mot s6 mau.

color.white color.black
color.orange color.gray
color.lightgray | color.darkgray

color.red color.green
color.blue color.pink
color.cyan color.magenta
color.yellow

Bang 6.4 Cac mau thudng gap
Doan ma sau minh hoa cach tao mét mau tuy y:

Color colorl = new Color (230, 140, 60);
Color color4 = new Color (90, 210, 130);
g.setColor (colorl);

int myred = colorl.getRed ();

int mygreen = colorl.getGreen ();

int myblue = colorl.getBlue();
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colorl
color4d

colorl.darker();
color4.brighter();

6.7 Piéu khién Font

Java cung cap I8p Font trong gdi java.awt cho phép st dung cac loai font khac nhau. Lép
nay bao gobm mot s6 phuadng thic.

D& sir dung font, chidng ta nén kiém tra xem hé théng cb hé trg hay khdng. Phucng
thirc’getAllFont()’ tra vé tat ca cac font ma hé théng ho trg.

Trudc tién, khai bao moét dGi tugng cua I8p GraphicsEnvironment nhu sau:

Graphicenvironment ge;
ge = GraphicsEnvironment.getLocalGraphicsEnvironment ();

D4i tugng nay s dung cl phdp sau dé |18y tat ca cac font cd trong mang Font:

Font f[] = ge.getAllFonts();

Phuadng thic getAllFont() dugc st dung & day. Phudng thirc getAllFont() thudc 16p 7
GraphicsEnvironment. Day la I18p triu tugng, do do6 ta khong thé khdi tao I16p nay. dé truy
cap phuadng thic getAllFont(), ching ta s dung phuadng thic
‘getLoacalGraphicsEnvironment()’ cua I8p GraphicsEnvironment.

ge = GraphicsEnvironment.getLocalGraphicsEnvironment ();

Tham chi€u dén I8p nay dudgc gan cho bién ge. Bién nay goi phudng thic getAllFont().
Chung ta s dung cdc font khac nhau dé hién thi cidc chudi khac nhau. Phuong thirc

getFont() tra vé font maéc dinh dung dé hién thi chudi, khi khong cé chon font nao ca.

Font defaultFont = g.getFont (); //g la doi tugng Graphics
g.drawString ('Default Font is ”, 30, 50);

Dialog la font mac dinh cua hé thong.

DéE thay ddi font madc dinh ciia hé théng thanh font khéc, ching ta tao ddi tugng cla I3p
Font. Ham dung cta Font 18y 3 tham s6 sau:

> Tén cua font. Ta cd thé I8y tén thdng qua phuong thlc getFontList().
> Kiéu cua font. Vi du: Font.BOLD, Font.PLAIN, Font.ITALIC.
> Kich thudc font.

CuU phap sau minh hoa nhitng théng so6 trén:

Font f1 = new Font ("SansSerif”’, Font.ITALIC, 16);
g.setFont (f1);
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Ba tham s6 dudgc truyén & day la: ‘SanSerif’ - tén cua font, Font.BOLD - kié’u, font, 14 la
kich thudc cua font. Nhirng thong s6 nay tao ra déi tugng f1. Chung ta co thé két hgp 2
ki€u font lai v8i nhau. Hay xét vi du sau:

Font f3 = new Font ("Monospaced”, Font.ITALIC+Font.BOLD, 20);

O day kiéu font cla f3 vira dam, vira nghiéng.

6.8 L6p FontMetrics

L8p nay xac dinh kich thudc cua cac ky tu khac nhau thudc cac loai font khac nhau. Xac
dinh kich thudc bao gobm chiéu cao (height), baseline, descent, va leading. Diéu nay rat
can thiét vi cac ky tu khi in déu chiém mot kich thudc riéng. Ban can tinh kich thudc can
thiét khi in cac ky tu dé tranh cac ky tu ghi dé 1én nhau.

> Height: chiéu cao cua font. ,

> Baseline (Dong cd s@): xac dinh ca s@ cua cac ky tu (khdong ké phan thap nhat cua
ky tu)

> Ascent: khoang cach tur dudng baseline dé€n dinh cua ky tu.

> Descent: khoang cac tu baseline dé day cua ky tu.

> Leading: khoang cach gilra cac dong chir in.

Chuang trinh 6.7 minh hoa viéc st dung cac phudng thic khac nhau ma I8p FontMetrics
cd. Trong chuong trinh nay, ching ta s dung cac phuong thirc khac nhau dé€ xem xét chi
tiét cac loai font khac nhau. L&p FontMetric la I8p triru tugng. Phudng thic
getFontMetrics() c6 tham s6 la d6i tugng cua I8p Font, vi FontMetrics di d6i véi mot font
nao do.

FontMetrics fm = g.getFontMetrics (f1);

Lénh nay tao doi tuong fm cua I8p FontMetrics, cung vdi dbi tugng f1. Bay gid, chung ta
st dung fm dé 18y chi tiét cua font.

Cac phuadng thic getHeight, getAscent(), getDescent(), va getLeading() tra vé chi tié€t clua
font. Phudng thic getFont() cua I8p FontMetrics tra vé Font ma két hgp vai dbi tugng cua
I8p FontMetrics. Phuang thic getName() cua I8p Font tra vé tén Font.

Chuong trinh 6.7
import java.awt.*;

class FontMetricsUse extends Frame

{
public FontMetricsUse()

{

super ("Detail oc Fonts");
setSize (400, 300);
setVisible(true);
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}

public void paint (Graphics g)

{
Font f1 = new Font ("Times Roman", Font.PLAIN, 22);
FontMetrics fm = g.getFontMetrics (f1);
String name = fm.getFont().getName();
g.drawString ("Details of Font " + name, 30, 50);
g.drawString ("Leading: " + String.valueOf (fm.getHeight()), 50, 75);
g.drawString ("Leading: " + String.valueOf (fm.getAscent()), 50, 100);
g.drawString ("Leading: " + String.valueOf (fm.getDescent()), 50, 125);
g.drawString ("Leading: " + String.valueOf (fm.getLeading()), 50, 150);

Font f2 = new Font ("Dialoglnput"”, Font.PLAIN, 22);

fm = g.getFontMetrics (f2);

name = fm.getFont().getName();

g.drawString ("Details of Font " + name, 30, 175);

g.drawString ("Leading: " + String.valueOf (fm.getHeight()), 50, 200);

g.drawString ("Leading: " + String.valueOf (fm.getAscent()), 50, 225);

g.drawString ("Leading: " + String.valueOf (fm.getDescent()), 50, 250);

g.drawString ("Leading: " + String.valueOf (fm.getLeading()), 50, 275);
}

public static void main (String argsl])

{
}

new FontMetricsUse ();

}

KEét qua cua chuong trinh trén:

Eﬁf’g Detail oc Fonts ;lglil

Details of Font Times Roman

Leading: 27
Leading: 21
Leading: 5
Leading: 1
Details of Font Dialoginput
Leading: 30
Leading: 23
Leading: ¥
Leading: 0

Hinh 6.9 L6p FontMetrics

Chuong trinh 6.8 minh hoa céch I18p FontMetrics dugc st dung dé in doan van ban nhiéu
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font, nhiéu dong. Trong chudng trinh nay, chung ta can in van b,én nhiéu font trén nhiéu
dong. L8p FontMetrics giup ta xac dinh khoang cach can thiét dé in mot dong van ban cho
mot font nao do. Diéu nay that can thiét, bdi vi dong th 2 dugc in ngay sau dong th(
nhat.

Trudc tién chung ta in msgl s dung font Monospaced. Sau do, chung ta xudt msg2 sur
dung font iaglogInput. D& lam dugc diéu nay, chiing ta can tinh khéng cach can thiét dé
xudt msgl. Phudng thirc stringWidth() cta I18p FontMetrics dugc dung dé tinh ra téng
khoang cach can thiét dé xuét msgl. khi chiing cdng thém khoang céch nay vao bién x,
chiing ta sé 1dy dudc vi tri ma ching ta bat dau in doan van ban ké ti€p, msg2. Phuong
thirc setFont() dudc dung dé thiét 1ap font dé€ in van ban.

K& d6, chung ta xudt msgl va msg2 trén cac dong khac nhau su dung chung 1 font
Monospaced. O day, ching ta can biét khoang cach chiéu cao cua font, dé in dong k€ tiép.
Phuong thirc getHeight() dudc dung dé 1am diéu nay.

Chuong trinh 6.8

import java.awt.*;
class MultiFontMultiLine extends Frame

{

public MultiFontMultiLine()

{
super ("Multiline Text");
setSize (450, 200);
setVisible (true);

b

public void paint (Graphics g)

{
Font f1 = new Font ("MonoSpaced", Font.BOLD, 18);
Font f2 = new Font ("DialogInput", Font.PLAIN, 14);
int x = 20;
inty = 50;
String msgl = "Java Language";
String msg2 = "A new approach to programming";

FontMetrics fm = g.getFontMetrics(f1);
g.setFont(f1);

g.drawString (msgl, X, y);

X = X + fm.stringWidth(msg1l);
g.setFont(f2);

g.drawString (msg2, X, y);
g.setFont(f1);

y = 100;

X = 20;

int height = fm.getHeight();
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g.drawString (msgl, X, y);
y += height;
g.drawString (msg2, X, y);

b
public static void main (String args[])
{
new MultiFontMultiLine ();
b

by

Két qua cua chudng trinh trén:

E%Multiline Text =g

Java Language.a. new approach to prograsaning

Java Language

A new approach to programming

Hinh 6.10 Van ban dugc xuat nhiéu font, nhiéu dong

6.9 Chon mode dé vé

Céc ddi tugng dugdc vé bang cach sir dung mode vé. Khi mot ddi tugng mdi dugc vé, nd sé
de Ién cac hinh da vé trudc day. Tudng tu, khi cac doi tuong dudc vé di vé lai nhiéu lan thi
chiing s& xod cac d6i tugng da vé& trudc do. Chi hién thi ndi dung cua d6i tugng méi. DE
lam cho ndi dung cu va ndi dung mdi déu hién thi trén man hinh, I18p Graphics cung cap
phuong thifc setXORMode (Color c);

Chudng trinh 6.9 minh hoa tién Igi cia cla viéc sif dung phuang thirc setXORMode(). &
day, chlng ta sir dung phudng thirc setXORMode() dé td cac hinh d6 hoa khac nhau, ma
khéng dé 1én cac hinh khac. K&t qua 13, khi sir dung mode XOR thi hi€n nhién |a tat ca cac
hinh d&u hién thi day du. Piéu nay cé nghia la cac hinh mdi khdng dé 1én cac hinh cu.
Thay vao dd, phan chung gilta cac hinh s& dudc hién thi thanh mét mau khac. Nhung khi
khéng s dung mode XOR, hinh mdi hoan toan che khuat nhirng hinh trudc do.

Chuong trinh 6.9

import java.awt.*;
class PaintMode extends Frame

{
public PaintMode()

{
super ("Paint Mode");

setSize (300, 300);

Chwong 1: Lap Trinh Huéng Béi Twong 149



www.updatesofts.com

setVisible (true);
b
public void paint (Graphics g)
{
g.setPaintMode ();
g.setColor (Color.blue);
g.fillRect (50,50,40, 30);
g.setColor (Color.pink);
g.fillOval (70, 65, 30, 60);
g.setColor (Color.cyan);
g.filRoundRect (90, 80, 70, 50, 20, 30);
g.setColor (Color.blue);
g.fillRect (50, 150, 40, 30);
g.setXORMode (Color.yellow);
g.fillOval (70, 165, 30, 60);
g.setXORMode (Color.magenta);
g.filRoundRect (90, 180, 60, 40, 50, 20);

public static void main (String args[])

new PaintMode();

KEét qua cua chuong trinh trén:

[: Paint Mode -0 x|

Hinh 6.11 Paint mode

Tom tat
> Applet la chudng trinh Java chay trong trinh duyét web.
> Chuong trinh Java dan |é c6 thé vira 1a applet, vira la application.
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» L8&p Graphics nam trong goéi AWT, bao gébm cac phuong thic dudc s dung dé vé
cac hinh d6 hoa nhu oval, hinh chif nhat, hinh vudng, hinh tron, dudng thing va
van ban.

Java s dung bang mau RGB.

L8p Font trong gdi java.awt cho phép s dung nhiéu font khac nhau.

LSp FontMetrics xac dinh kich thudc cua cac ky tu.

YV VV

Chuong 7

XU LY NGOAI LE (Exception Handling)

Sau khi két thidc chuong nay, ban cé thé ndm dudc cac ndi dung sau:

Dinh nghia mot ngoai 1€ (exception)

Hiéu dudc muc dich cla viéc x{r ly ngoai 1&

Hi€u dugc cac kiéu ngoai I& khac nhau trong Java

M6 td mo hinh xur ly ngoai Ié

Hi€u dugc cac khdi Iénh chira nhiéu catch

M0 ta cach s dung cac khai ‘try’, ‘catch’ va ‘finally’
Giai thich cach sur dung cac tu khoa ‘throw’ va ‘throws’
Tu tao ra cac ngoai lé

VVVVVYVYVYYY

7.1 Gidi thiéu

Exception 1& mot 16i ddc biét. L6i nay xudt hién vao lic thuc thi chuong trinh. Cac trang
thai khéng binh thudng xay ra trong khi thi hanh chuong trinh tao ra cdc exception.
Nhifng trang thai nay khong dudc biét trudc trong khi ta dang xay dung chuadng trinh. Néu
ban khéng phan phdi cac trang thai nay thi exception co thé bi két thic dét ngdt. Vi du,
viéc chia cho 0 sé tao moét 16i trong chudng trinh. Ngon ngi{r Java cung cdp bd may dung
dé xir ly ngoai 1é rat tuyét vgi. Viéc xir ly nay lam han ché t8i da trudng hop hé théng bi
phd v3 (crash) hay hé théng bi ngat dot ngdt. Tinh ndng nay lam cho Java la mot ngdn
ng(r lap trinh manh.

7.2 Muc dich cua viéc xtr ly ngoai lé

MOt chuadng trinh nén cé cd ché xu ly ngoai |é thich hgp. Néu khong, chudng trinh sé bi
ngat khi mot exception xay ra. Trong trudng hdp dd, tat cad cac ngudn tai nguyén ma hé
thong trudc kia phan phdi sé dugc di dGi trong cung trang thai. Diéu nay gay lang phi tai
nguyén. D& tranh trudng hop nay, tat cd cidc ngudn tai nguyén ma hé thdng phan phdi
nén dudc thu hoi lai. Tién trinh nay doi héi ca ché xi ly ngoai |é thich hgp.

Cho vi du, xét thao tdc nhép xuét (I/0) trong mot tap tin. Néu viéc chuyén d6i ki€u dir
liéu khéng thuc hién dang, moét ngoai 1€ s€ xay ra va chuadng trinh bi huy ma khéng déng
lai tép tin. LUc do tap tin dé bi hu hai va cac ngudn tai nguyén dudc cap phat cho tap tin
khong dugc thu hoi lai cho hé thong.
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7.3 XU ly ngoai lé

Khi mot ngoai 1é xay ra, dbi tugng tudng Ung vdi ngoai |é dé dudc tao ra. D4i tugng nay
sau do6 dudc truyén cho phudng thic la ngi ma ngoai |é xay ra. D6i tugng nay chilra thong
tin chi ti€t vé ngoai Ié. Thong tin nay cé thé dudc nhan vé va dugc x{ ly. Cac mdi trudng
runtime nhu ‘IllegalAccessException’, ‘EmptyStackException’ v.v... c6 thé chdn dugc cac
ngoai |&. Poan ma trong chuong trinh déi khi cé thé tao ra cac ngoai 1é. L&p ‘throwable’
dugc Java cung cap la I8p trén nhat cua I8p Exception , I8p nay la I8p cha cla cac ngoai Ié
khac nhau.

7.4 MO hinh xtr ly ngoai lé

Trong Java, md hinh xUr ly ngoai 1é kiém tra viéc xU ly nhitng hiéu Ung & (16i), dudc biét
dén la m6 hinh ‘catch va throw’. Trong mo hinh nay, khi mét 16i xay ra, mot ngoai |1€ sé bi
chan va dudc dua vao trong mot khoéi. NguGi Iap trinh vién nén xét cac trang thai ngoai Ié
doc 1ap nhau tur viéc diéu khién thdng thudng trong chudng trinh. Cac ngoai & phai dugc
bat gilt n€u khdong chuadng trinh sé bi ngat.

Ngdn ng{r Java cung cép 5 tir khod sau dé€ xur ly cac ngoai lé:

try
catch
throw
throws
finally

YVVVVY

Dudi day la cau trdc cia mo hinh x&r ly ngoai lé:

try

{
// place code that is expected to throw an exception

b

catch(Exception el)

{
// If an exception is thrown in ‘try’, which is of type el, then perform
// necessary actions here, else go to the next catch block

b

catch(Exception e2)

{
// If an exception is thrown in, try which is of type e2, then perform
// necessary actions here, else go to the next catch block

b

catch(Exception eN)

{
// If an exception is thrown in, try which is of type eN, then perform
// necessary actions here, else go to the next catch block

b
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finally
{

by

// this book is executed, whether or not the exception is throw.

7.4.1 Cac vu diém cta mo hinh ‘catch va throw’

Md hinh ‘catch va throw’ cé hai vu diém:

> Ngudi Iap trinh vién phai phan phdi trang thai 16i chi vao nhitng naci can thiét. Khong
can phai thuc hién tai moi mdrc.
> MOt thdng bdo 16i 6 thé dudgc in ra khi tién hanh xur ly ngoai lé.

7.4.2 Cac khoi ‘try’ va ‘catch’

Kh&i ‘try-catch’ dudc st dung dé thi hanh md hinh ‘catch va throw’ cla viéc x ly ngoai l€.
Khéi ‘try’ chfa mét bd cac 1énh cb thé thi hanh dugc. Cac ngoai I& cd thé bi chén khi thi
hanh nhitng céu Iénh nay. Phuong thirc dung dé chdn ngoai 1é cé thé dudc khai bdo trong
khéi ‘try’. M6t hay nhiéu khéi ‘catch’ cé thé theo sau khéi ‘try’. Cac khéi ‘catch’ nay bat
cac ngoai |Ié bi chan trong khdi ‘try’. Hay nhin khai ‘try’ dugi day:

try

{
doFileProcessing(); // user-defined method
displayResults();

b

catch (Exception e) // exception object

{

System.err.printin(“Error :” + e.toString());
e.printStackTrace();

by

O day, ‘e’ 1a ddi tugng cla I8p ‘Exception’. Chlng ta cé thé sir dung ddi tugng nay dé in
cac chi tiét vé ngoai 1&. Cac phuong thirc ‘toString’ va ‘printStackTrace’ dudgc si dung dé
moO ta cac exception phat sinh ra. Hinh sau chi ra két xuat cla phudng thic
‘printStackTrace()’.

%] Command Prompt -0 x|

C:wcore javarjava Exd
Error :java.lang.ArithmeticException: .~/ hy zero
java.lang.ArithmeticException: ~ hy zero

at Exl.main<Exl.javaz:8>

Ciscorejavar

Chwong 1: Lap Trinh Huéng Béi Twong 153



WwWw.updatesofts.com

Hinh 7.1 Khéi Try va Catch
DE bt gilr bat cr ngoai 1é nao, ta phai chi ra ki€u ngoai |& |a ‘Exception’.
catch(Exception e)

Khi ngoai 1& bj bat gilt khdng biét thudc kiéu nao, chiing ta cé thé s dung I3p ‘Exception’
dé bat ngoai & dé.

Kh8i ‘catch()’ bat gilt bt cir cac 16i xay ra trong khi thi hanh phuong thic
‘doFileProcessing’ hay ‘display’. Néu mot [0i xay ra trong khi thi hanh phudng thic
‘doFileProcessing()’, lGc d6 phuong thirc ‘displayResults()’ s&€ khong bao gi¢ dugc goi. Su
thi hanh sé& tiép tuc thuc hién khd&i ‘catch’. D€ cd nhiéu 16p x{& ly I6i hon, nhu la
‘LookupException’ thay vi mét ddi tugng ngoai 1€ chung (Exception e), 10i that sy sé la
mot instance cua ‘LookupException’ hay moét trong s6 nhitng I8p con cia né. Loi sé dudc
truyén qua khéi ‘try catch’ cho t&i khi ching bat gdp mot ‘catch’ tham chi€u tdi nd hay
toan bd chuadng trinh phai bi huy bo.

7.5 Cac khoi chira nhiéu Catch

Cac khdi chra nhiéu ‘catch’ xr ly cac kiéu ngoai 1& khac nhau mét cach ddc 1ap. Ching
dugc liét ké trong doan ma sau:

try
{

doFileProcessing(); // user defined mothod
displayResults(); // user defined method

by

catch(LookupException e) // e - Lookupexception object

{
b

catch(Exception e)

{

b
b

Trong trudng hop nay, khdi ‘catch’ dau tién s& bat gitr mot ‘LockupException’. Khdi ‘catch’
th( hai s& xtr ly ki€u ngoai 1& khac v3i khdi ‘catch’ th nhét.

handleLookupException(e); // user defined handler

System.err.printin(“Error:” + e.printStackTrace());

Mot chuong trinh cling cé thé chira cac khdi ‘try’ I16ng nhau. Vi du doan ma dudi day:

try

{
statement 1;
statement 2;
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try
{

statementl;
statement2;

b
catch(Exception e) // of the inner try block

{

ks
ks
catch(Exception e) // of the outer try block

{
b

Khi stif dung cac ‘try’ 16ng nhau, khaGi ‘try’ bén trong dudc thi hanh dau tién. Bat ky ngoai
& nao bi chan trong khdi ‘try’ s& bj bat gilt trong céc khdi ‘catch’ theo sau. Néu khdi
‘catch’ thich hgp khong dudc tim thay thi cac khdi ‘catch’ cia cac khdi ‘try’ bén ngoai sé
dudc xem xét. Néu khong, Java Runtime Environment x(r ly cac ngoai lé.

chuaong trinh 7.1 minh hoa cach st dung cac khdi ‘try’ va ‘catch’.
Chuong trinh 7.1

class TryClass

{

public static void main(String args[])

{
int demo=0;
try
{

by

catch(ArithmeticException a)

{

b
b

System.out.printin(20/demo);

System.out.printin(*Cannot Divide by zero”);

by

Két xudt cua chudng trinh:

Chuwong 1: Lap Trinh Hwéng Bbi Twong 155



WwWw.updatesofts.com

& | Command Prompt

C:swcorejavarjava TeryClass
Cannot Divide by zero

C:wcorejavar

Hinh 7.2 ArithmeticException

Trong chuong trinh nay, mot s6 dudgc chia cho 0. Bay khéng la toan tir sbé hoc hgp Ié. Do
doé moét ngoai & bi chdn va dugc bat gilr trong khGi catch. Khi ngudi 1ap trinh vién nhan
bié€t dugc loai ngoai 1€ nao co thé xay ra, anh ta hay cd ta viét mét cau Iénh trong khéi
‘catch’. O day, ‘a’ dudc sir dung nhu mot ddi tugng cua Arithmaticexception dé in cac chi
ti€t vé cac toan t’ ngoai € ma hé théng cung cdp. NEu ban thay thé Iénh
‘System.out.printin’ ca khéi ‘catch’ bdng Iénh ‘System.out.printin(a.getMessage())’
thi két xuat cua chuadng trinh nhu sau:

= | Command Prompt

C:wcorejavarjava TryClass
s hy zero

Ciscorejavar

Hinh 7.3 Cau théng bio 16i

Khi cac khoi ‘try’ dudc s dung ma khong cé cac khéi ‘catch’ nao, chuaong trinh sé bién
dich ma khéng gadp su cd nao nhung sé& bi ngat khi thuc thi. B&i vi ngoai 1&é d3 xay ra khi
thuc thi chuang trinh.

7.6 Khai ‘finally’

Khi mét ngoai 1& xuét hién, phuong thirc dang dugc thuc thi cé thé bi ditng ma khéng
dugc thi hanh toan ven. Néu diéu nay xay ra, thi cac doan ma (vi du nhu doan ma vdi
chlfc nang thu hoi tai nguyén cé cac lénh déng lai tap tin khai bao cubi phucng thirc) sé
khéng bao gid dugc goi. Java cung cép khdi ‘finally’ dé€ gidi quyét viéc nay. Khéi ‘finally’
thuc hién tat ca cac viéc thu don khi mdt ngoai 1é xay ra. Khdi nay cé thé dudgc s dung
két hgp vdi khéi ‘try’. Khéi ‘finally’ chra cac cau lénh thu hoi tai nguyén vé cho hé thdng
hay Iénh in ra cac cau théng bao. Cac Iénh nay bao gom:

> Dodng tap tin.
> Dodng lai bd két qua (dudc s dung trong chuong trinh cd sé dif liéu).
> Dodng lai cac két nbi dugc tao trong co sé dir liéu.
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try
{

b
finally

{
b

Phuong thirc ‘cleanup()’ dugc goi néu phuang thic
‘doSomethingThatMightThrowAnException()’ chan mot ngoai Ié. Mat khac ‘cleanup()’ cling
dugc goi ngay khi khdong cé ngoai Ié nao bi chan va thi hanh ti€p tuc sau khai 1é€nh *finally’.

doSomethingThatMightThrowAnException();

cleanup();

Khai ‘finally’ la tuy y, khéng bat bubc. Khéi nay dudc dat sau khdi ‘catch’. Hé thdng sé
duyét tir cau Iénh dau tién cua khai ‘finally’ sau khi gap cau lénh ‘return’ hay Iénh ‘break’
dudc dung trong khai ‘try’.

Khéi ‘finally’ bdo dam luc nao cling dugc thuc thi, bat chap cé ngoai € xay ra hay khong.

Hinh 7.4 minh hoa su thi hanh cua cac khai ‘try’, ‘catch’ va ‘finally’.

try block

No Exception v Exception occurs

/ /
finally block catch block

/
finally block

Hinh 7.4 Khoi 1énh ‘try’, ‘catch’ va “finally’

Hinh 7.2 st dung kh8i ‘finally’. & day, khéi ‘finally’ dudc thi hanh bat chap
‘ArithmeticException’ c6 xay ra hay khong. Khdi nay khai bao cac hoat dong thu don.

Chuong trinh 7.2

class FinallyDemo
¢ String name;
int nol,no2;
FinallyDemo(String args[])
{
try
{
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name=new String(“Aptech Limited”);
nol=Integer.parselnt(args[0]);
no2=Integer.parselnt(args[1]);
System.out.printin(name);
System.out.printin("Division Result is” + nol/no2);

catch(ArithmeticException i)

{
System.out.printin(*Cannot Divide by zero”);
b
finally
{
name=null; // clean up code
System.out.printin(“Finally executed”);
b
b
public static void main(String args[])
{
new FinallyDemo(args);
b

by

Két xudt cua chudng trinh:

=\ | Command Prompt

C:wcorejavarjava FinallyDemo 12 2
Aptech Limited

Divizion Hesult iz 6

Finally executed

C:iscorejavar

Hinh 7.5 Khoi Finally

Trong vi du nay, cac cau Iénh trong khdi ‘Finally’ luon luén thi hanh, bat chap ngoai Ié cé
xay ra hay khong. Trong két xuat bén trén, khdi ‘finally’ dugc thi hanh mac du khéng cé
ngoai Ié xay ra.

7.7 Cac ngoai lé dugc dinh nghia v@i Iénh ‘throw’ va ‘throws’

Cac ngoai l€ bi chan véi su trg giup cua tu khoa “throw’. TU khoéa ‘throw’ chi ra mét ngoai
|é vira xay ra. Toan tu cua throw la mot d6i tugng cua I8p, I6p nay dudc dan xuat tu

‘Throwable’.

Doan Iénh sau chi ra cach st dung cua Iénh ‘throw’:
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try

{
if (flag<0)
{

throw new MyException(); // user-defined
b
b

MOt phuong thic don cé thé chdn nhiéu ngoai 1&. D€ x& ly nhitng ngoai 1& nay, ta can
cung cap mot danh sach cac ngoai 1€ ma phuong thdc chan trong phan dinh nghia cua
phuong thirc. Gia st rang phuadng thic ‘*x()’ goi phuong thirc ‘y()’. Phuong thic ‘y()’ chdn
mot ngoai |é khong dugdc xur ly. Trong trudng hgp nay, phuadng thirc goi 'x()’ nén khai bao
viéc chan cung mo6t ngoai 1€ v@i phudng thdc dudc goi ‘y()’. Ta nén khai bao khdi ‘try
catch’ trong phudng thic x() dé dam bao rdng ngoai 1& khéng dugc truyén cho céac
phudng thifc ma goi phudng thic nay.

Poan ma sau minh hoa cach s dung cua tir khod ‘throws’ dé xu ly nhiéu ngoai 1é:

public class Example

{
// multiple exceptions separated by a comma
public void exceptionExample() throws ExException, LookupException
{
try
{
// statements
b
catch(ExException exmp)
{
b
catch(LookupException lkpex)
{
b
b
b

Trong vi du trén, phuong thic ‘exceptionExample’ khai bao tir khoa ‘throws’. TU khoa nay
dudc theo sau bdi danh sach cac ngoai Ié ma phuong thirc nay cé thé chdn - Trong trudng
hop nay la ‘ExException’ va ‘LookupException’. Ham xu ly ngoai 1€ cho cac phuadng thic
nay nén khai bdo cac khdi ‘catch’ d& co thé xur ly tat ca cac ngoai 1é ma cac phuang thic
chan.

L&p ‘Exception’ thuc thi giao dién ‘Throwable’ va cung cdp cac tinh ndng hitu dung dé
phan phéi cadc ngoai 1&. Uu diém cua nd la tao cac I8p ngoai 1é dudc dinh nghia bdi ngudi
dung. D€ lam diéu nay, mdt I8p con cla I8p Exception dugc tao ra. Uu diém cda I18p con 1a
mot ki€u ngoai Ié mdi cd thé bj bat gilr déc 1ap tir cac loai Throwable khac.
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Chuang trinh 7.3 minh hoa ngoai |é dudc dinh nghia bdi ngudi dung ‘ArraySizeException’:
Chuong trinh 7.3

class ArraySizeException extends NegativeArraySizeException

¢ ArraySizeException() // constructor

{
b

super(“You have passed an illegal array size");

b

class ThrowDemo

{
int size, array[];
ThrowDemo(int s)

{
size=s;
try
{

b
catch(ArraySizeException e)

{
b

checkSize();

System.out.printin(e);

by

void checkSize() throws ArraySizeException
{
if (size < 0)
throw new ArraySizeException();
else
System.out.printin(*The array size is ok.”);
array = new int[3];
for (int i=0; i<3; i++)
array[i] = i+1;
b

public static void main(String arg[])
{
new ThrowDemo(Integer.parselnt(arg[0]));
b
¥

L8p dudc dinh nghia bdi nguGi dung ‘ArraySizeException’ la I8p con cua I6p
‘NegativeArraySizeException’. Khi mot d6i tugng dudc tao tur I8p nay, thong bao vé ngoai
|& dudc in ra. Phudng thic ‘checkSize()’ dudc goi dé chdn ngoai 1é ‘ArraySizeException’ ma
dudc chi ra bdi ménh dé ‘throws’. Kich thudc cia mang dudc kiém tra trong ciu tric ‘if'.
Néu kich thudc la s6 am thi déi tugng cua I8p ‘ArraySizeException’ dugc tao. Phudng thirc
‘call()’" dugc bao quanh trong khdi ‘try-catch’, la ngi ma gia tri cia d6i tugng dudgc in ra.
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Phuong thirc ‘call()’ cdn dudc bao trong khéi ‘try’, dé cho khdi ‘catch’ tudng 'ng c6 thé in

ra gia tri.

Két xuat cua chuang trinh dugc chi ra & hinh 7.6.

= | Command Prompt

C:wcorejavarjava ThrowDemo 9
The array size is ok.

C:scorejavarjava ThrowDemo —8

ArraviizeException: You have passed an

C:wcorejavar

illegal array size

Hinh 7.6 Ngoai I¢ tu dinh nghia

7.8 Danh sach cac ngoai lé

Bang sau day liét ké mot s6 ngoai lé:

Ngoai lé

LAp cha cua th& tu phan cap ngoai
1é

RuntimeException

LSp cd sG cho nhiéu ngoai Ié java.lang

ArthmeticException

Trang thai 16i vé s8, vi du nhu ‘chia cho
OI

IllegalAccessException

Lép khdng thé truy cip

IllegalArgumentException

Phudng thi'c nhdn moét d6i s6 khoéng
hop 1€

ArrayIndexOutOfBoundsExeption

Kich thudc cia mang I8n han 0 hay Idn
han kich thudc that su cia mang

NullPointerException

Khi mudn truy cép déi tugng null

SecurityException

Viéc thiét lap cd ché bao mat khodng
dugc hoat dong

ClassNotFoundException

Khéng thé nap 18p yéu cau

NumberFormatException

Viéc chuyén d6i khong thanh cong tur
chuoi sang s6 thuc

AWTEXxception Ngoai I1é vé AWT

I0OException LSp cha cua cac ngoai lé I/0O
FileNotFoundException Khéng thé dinh vi tép tin
EOFException KEt thuc mot tap tin
NoSuchMethodException Phudng thirc yéu cau khong ton tai

InterruptedException

Khi mot lubng bi ngat

Bing 7.1 Danh sach mot s6 ngoai 1¢
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Tém tit

> B4t c khi ndo mot 16i xuat hién trong khi thi hanh chudng trinh, nghia 18 mét ngoai 1&
da xuat hién.

> Ngoai I€ phat sinh vao luc thuc thi chuong trinh theo trinh ty ma.

> Moi ngoai 1& phat sinh ra phai bi bét gilt , néu khéng ('ng dung sé bi ngat.

> Viéc xr ly ngoai |1é cho phép ban két hgp tat ca tién trinh x ly 10i trong mo6t ngi. Luc
ddé doan ma cua ban sé ro rang hon.

> Java s dung cac khdi ‘try’ va ‘catch’ d&€ xur ly cac ngoai |1&. Cac ciu lénh trong khdi ‘try’
chan ngoai Ié con khdi ‘catch’ x(r ly ngoai |€é.

» Cac khdi chra nhiéu catch c6 thé dugc sir dung dé xir ly cac kiéu ngoai I1é khac nhau
theo cach khac nhau.

> TU khoa ‘throw’ liét ké cac ngoai Ié ma phudng thirc chan.

> TU khod ‘throw’ chi ra mét ngoai 1é vira xuat hién.

> Khdi *finally’ khai bao cac cau Iénh tra vé ngubn tai nguyén cho hé théng va in nhirng
cau thong bao.

ChlOng 8
OA LUONG (Multithreading)

Muc tiéu:
Sau khi két thic chuong nay, ban cé thé:
Dinh nghia mét ludng (thread)
MO ta da ludng
Tao va quan ly luéng
Hiéu dudc vong ddi clia ludng
M6 tad mot ludng hiém (daemon thread)
Giai thich thiét l1ap cac lubng uu tién nhu thé nao
Giai thich dudc su can thiét cua su dong bo
Hi€u dugc cach ap dung vao cac tir khod ddng bd nhu thé nao (how to
apply synchronized keywords)
Liét ké nhitng diém yé&u cua su déng bd
Giai thich vai tro cua cac phudng thic wait() (dgi), notify() (thong bdo) va
notifyAll().
> MO ta mot diéu kién bé tac (deadlock condition)

VVVVVVYYVY

YV VvV

8.1 Gidi thiéu
MOt ludng la mot thudc tinh duy nhat cda Java. N6 la don vi nhd nhéat cia doan ma
cd thé thi hanh dugc ma thuc hién mét céng viéc riéng biét. Ngdn ngilr Java va may ao
Java ca hai la cac hé théng ducc phan lubng

8.2 Paludng
Java hé trg da ludng, ma c6 kha ndng lam viéc véi nhiéu luéng. M6t U'ng dung co
th€ bao ham nhiéu ludng. Méi ludng dudc dang ky mot céng viéc riéng biét, ma ching
dugc thyc thi dong thdi vdi cac lubng khac.
Pa ludng gilr thdi gian nhan roi cua hé thdong thanh nho nhat. Biéu nay cho phép
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ban viét cac chudng trinh c6 hiéu qua cao vé@i sy tan dung CPU la téi da. M&i phan cua
chuang trinh dugc goi mot luéng, moi luéng dinh nghia mét dudng dan khac nhau cua su
thuc hién. Day la moét thiét ké chuyén dung cua su da nhiém. y

Trong su da nhiém, nhiéu chuong chuadng trinh chay dong thdi, moi chudng trinh co
it nhdt mot ludng trong nd. Mot vi xUr ly thuc thi tat ca cac chuong trinh. Cho du né cé thé
xudat hién ma cac chuong trinh da dudc thuc thi dong thdgi, trén thuc té bo vi xr ly nhay
qua lai gilra cac tién trinh.

8.3 Tao va quan ly luong
Khi cac chudng trinh Java dudc thuc thi, lubng chinh ludon luén dang dudc thuc hién.
Pay la 2 nguyén nhan quan trong déi véi ludng chinh:
» Cac lubng con sé dudc tao ra tur no.
> NO la lubng cudi cung két thuc viéc thuc hién. Trong choéc lat ludng chinh
ngung thuc thi, chuong trinh bi cham dut.
Cho du luéng chinh dudc tao ra moét cach tu dong vdi chuang trinh thuc thi, né cé
thé dugc diéu khién thdng qua mét ludng ddi tugng.
Cac ludng co thé dudc tao ra tur hai con dudng:
> Trinh bay I6p nhu la moét I8p con cua I8p ludng, ndi ma phuaong thic run() cuaa I6p
lubng can dudc ghi de. Lay vi du:
Class Mydemo extends Thread

{
//Class definition
public void run()
{
//thuc thi
b
b
> Trinh bay mét I6p ma I8p nay thuc hién I8p Runnable. R6i thi dinh nghia phudng
thirc run().
Class Mydemo implements Runnable
{
//Class definition
public void run()
{
//thuc thi
b
b

Chuong trinh 8.1 sé chi ra su diéu khién ludng chinh nhu thé nao
Chuong trinh 8.1

import java.io.*;

public class Mythread extends Thread{

/**

* Mythread constructor comment.

*/

public static void main(String args[]){

Thread t = Thread.currentThread();
System.out.printin("The current Thread is :" + t);
t.setName("MylavaThread");
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System.out.printin("The thread is now named: " + t);
try{
for(inti =0; i <3;i++){
System.out.printin(i);
Thread.sleep(1500);

b
Ycatch(InterruptedException e){

System.out.printin("Main thread interupted");
b

ks
b
Hinh sau day sé chi ra két qua xuat ra man hinh cta chuong trinh trén

Output

The current Thread i= :Thread[main.5.main] ‘:J
The thread i= now named: Thread[HyJavaThread,5 main]

1]

1

2

. o

Hinh 8.1 Ludng
Trong két qua xudt ra & trén

[main, 5,

» Nhém lubng ma né phu thudc vao

» Quyén wu tién dwoc dat béi JVM

» Tén cua ludng

M&i ludng trong chudng trinh Java dugc d8ng ky cho moét quyén uu tién. May ao
Java khdng bao gid thay dGi quyén uu tién clda ludng. Quyén uu tién van con la hdng s6
cho dén khi ludng bi ngat.

MOi lubng c6 moét gid tri uu tién nam trong khoang cia mot Thread.MIN_PRIORITY
cua 1, va mét Thread.MAX_PRIORITY cua 10. MGi ludng phu thuéc vao mét nhém luéng,
va moi nhém ludng cé quyén uu tién cta chinh nd. Mai ludng dugc nhdn mét hang sé uu
tién cua phudng thic Thread.PRIORITY la 5. Moi lubng mdi thira k€ quyén uu tién cua
lubng ma tao ra noé.

L8p ludng cé vai phudng thic khéi dung, hai trong s6 cac phudng thic khéi dung
dugc dé cap dén dudi day:

> public Thread(String threadname)

Cau trdc mot ludng vdéi tén la “threadname”

> public Thread()

Cau trdc mot ludong véi tén “Thread, dugc rang bubc véi mot sb; lay vi du, Thread-
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1, Thread-2, v.v...

Chuang trinh bat dau thuc thi ludng véi viéc goi phuong thlc start(), ma phuong
thifc nay phu thudc vao I8p luéng. Phuong thic nay, lan lugt, vién dan phuadng thic run(),
noi ma phuong thiic dinh nghia tac vu dudc thuc thi. Phuong thirc nay cé thé viét dé 1én
I8p con cua I8p ludng, hoac vdéi mét dbi tugng Runnable.

8.4 Vong dgdi cua Ludong

sleep()

= —y

= ’[ blocked
I suspend() |
new Thread A

= = wait()

| resiimel )
grarhl b |

F

— ™ runnable |

Y

: stop() notify()
dead 4 =

khi mot
Hinh 8.3 Vong ddi cua luong

8.5 Pham vi cua luéng va cac phuong thirc caa Iép luéng

M6t lubng d& dudc tao mdi gan day la trong pham vi “sinh”. Luéng khoéng bat dau
chay ngay lap tdc sau khi né dudc tao ra. N6 dgi phuong thic start() cua chinh né dugc
goi. Cho dén khi, né la trong pham vi “san sang dé chay”. Ludng di vao pham vi “dang
chay” khi hé théng dinh r6 vi tri ludng trong bd vi x{r ly.

Ban cd thé sir dung phudng thic sleep() dé€ tam thdi treo su thuc thi clia ludng.
Ludng tré thanh san sang sau khi phudng thic sleep két thuc thdgi gian. Ludng Sleeping
khong sur dung bd vi xt ly. lubng di vao pham vi “waiting” (dgi) lubng dang chay goi
phudng thirc wait() (dai).

Khi cac luéng khac lién két vai cac d6i tugng, goi phuang thurc notify(), ludng di vao
trg lai pham vi “ready” (san sang) Luéng di vao pham vi “blocked” (khdéi) khi n6 dang thuc
thi cac phép toan vao/ra (Input/output). N6 di vao pham vi “ready” (san sang) khi cac
phuong thic vao/ra né dang ddi cho dén khi dugc hoan thanh. Ludng di vao pham vi
“dead” (chét) sau khi phuong thidc run() da dudc thuc thi hoan toan, hoac khi phuaong
thic stop() (dirng) cua nd dudc goi.

Thém vao cac phuong thic da dugc dé cap trén, LSp ludng cling cé cac phuadng
thic sau:

Phucong thic Muc dich

Enumerate(Thread t) Sao chép tat ca cac lubng hién hanh vao mang
dugc chi dinh t& nhém cua cac lubng, va cac
nhdm con cua nd.

| getName() Tra vé tén cua lubng
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isAlive() Tra vé Bbung, néu ludbng van con ton tai (s6ng)
| getPriority() Tra vé quyén uu tién cua ludng
setName(String name) | Dat tén cua lubng la tén ma ludng dudc truyén
nhu la mét tham s6.
join() Dgi cho dén khi lubng chét.
isDaemon(Boolean on) | Kiém tra néu ludng la lubng mdt ludng hiém.
resume() Danh dau lubng nhu la lubng hiém hoac ludng
ngudi s dung phu thudc vao gia tri dudc truyén
vao.
sleep() Hoan ludng mot khoang thai gian chinh xac.
start() Goi phuong thirc run() dé€ bt dau mot ludng.

Bang 8.1 Cac phucong thic cua mét Iép luéng

Bang k& hoach Round-robin (bang ki€n nghi ky tén vong tron) lién quan dén cac ludng
v@i cung quyén uu tién dugc chi€ém hi{tu quyén uu tién cua moi lubng khac. Chung chia
nho thdi gian mot cach tu dong trong theo kiéu k& hoach xoay vong nay.

Phién ban mdi nhat cla Java khéng hé trg cdc phuong thlic Thread.suspend() (tri
hoan), Thread.resume() (phuc hé6i) va Thread.stop() (dirng), nhu la cac phudng thic
resume() (phuc h6i) va suspend() (tri hoan) dudc thién vé su dinh tré (deadlock), trong
khi phudng thiric stop() khong an toan.

8.6 Thdi gian bié€u ludng

Hau hét cac chuaong trinh Java lam viéc v@i nhiéu luong. CPU chlra dung cho viéc
chay chuadng trinh chi moét ludng tai mot khoang thai gian. Hai lubng c6 cung quyén uu
tién trong moét chuong trinh hoan thanh trong mét thagi gian CPU. Lap trinh vién, hoac may
ao Java, hodc hé diéu hanh chac chan rang CPU dugc chia sé gilta cac lubng. Diéu nay
dudc biét nhu la bang thdi gian biéu ludng.

Khong cé may &o Java nao thuc thi ranh mach cho bang thgi gian bi€u ludng. Mot
s& nén Java hé trg viéc chia nho thdi gian. O dady, moi ludng nhdn moét phan nho cua thdi
gian bd vi xr ly, dudc goi la dinh lugng. Ludng cé thé thuc thi tdc vu cda chinh né trong
subt khoang thgi gian dinh lugng day. Sau khoang thdi gian nay dudc vugt qua, ludng
khéng dudgc nhdn nhiéu thdi gian dé ti€p tuc thuc hién, ngay ca néu né khdéng dudc hoan
thanh viéc thuc hién ctia nd. Ludng k€& ti€p cua ludng cé quyén uu tién bdng nhau nay sé
|&y khoang thdi gian thay d6i ctia bd vi xr ly. Java |a ngudi |ap thdi gian biéu chia nhd tét
ca cac lubng co6 cung quyén uu tién cao.

Phuong thlc setPriority() 18y mdt s nguyén (integer) nhu 1a mét tham s8 cé thé
hiéu chinh quyén uu tién cta mét ludng. Day 1a gid tri c6 pham vi thay ddi tir 1 dén 10,
mac khac, phudng thidc dua ra mot ngoai 1€ (bay 10i) dudc goi la IllegalArgumentException
(Chap nhan tham s6 trai luat)

Phuong thirc yield() (Igi nhuédn) dua ra cac ludng khac mot kha nang dé thuc thi.
Phudng thic nay dudgc thich hgp cho cac hé thdng khdng chia nho thdi gian (non-time-
sliced), noi ma cac luéng hién thgi hoan thanh viéc thuc hién trugc khi cac luéng c6 quyén
uu tién ngang nhau ké€ ti€p ti€p quan. O day, ban sé goi phudng thuc yield() tai nhitng
khoan thdi gian riéng biét dé€ c6 thé tat ca cac lubng cd quyén uu tién ngang nhau chia sé
thdi gian thuc thi CPU.

Chuadng trinh 8.2 chrng minh quyén uu tién cua luéng:

Chuadng trinh 8.2

class PriorityDemo {
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Priority t1,t2,t3;

public PriorityDemo(){
tl = new Priority();
tl.start();
t2 = new Priority();
t2.start();
t3 = new Priority();
t3.start();

b

public static void main(String args[]){
new PriorityDemo();

ks
class Priority extends Thread implements Runnable{
int sleep;
int prio = 3;
public Priority()<{
sleep += 100;
prio++;
setPriority(prio);
¥
public void run(){
try{
Thread.sleep(sleep);
System.out.printin("Name "+ getName()+" Priority = "+
getPriority());
}catch(InterruptedException e){
System.out.printin(e.getMessage());
¥
¥
ks
¥
K&t qua hién thi nhu hinh 8.4

Output

Hame Thread-Z2 Priority
Hame Thread-0 Prioritwy
Hame Thread-1 Priority

nwonon
O

. o

Standard n

-l

Hinh 8.4 Quyén uu tién luong

Chuwong 1: Lap Trinh Hwéng Bbi Twong 167



WwWw.updatesofts.com

8.7 Ludng hiém

Mot chuang trinh Java bi ngét chi sau khi tat ca cac ludng bi chét. C4 hai kiéu ludng
trong mot chudng trinh Java:

» Cac lubng ngudi str dung

> Ludng hiém

Ngudi s dung tao ra cac lubng ngudi si dung, trong khi cac luéng dudc chi dinh
nhu 1a ludng “background” (nén). Ludng hiém cung cdp cac dich vu cho cac ludng khac.
Mdy ao Java thuc hién tié€n trinh thoat, khi va chi khi ludng hiém van con séng. My ao
Java c6 it nhdt mét ludng hiém dugc biét dén nhu la ludng “garbage collection” (thu lugm
nhirng d{r liéu vo6 nghia - don rac). Luéng don rac thuc thi chi khi hé thong khdng cé tac
vu nao. N6 la mét ludbng cé quyén uu tién thdp. LEp ludng cé hai phuong thic dé thoa
thudn véi cac ludbng hiém:

» public void setDaemon(boolean on)

> public boolean isDaemon()

8.8 PDa ludng vai Applets

Trong khi da ludng la rat hitu dung trong cac chuadng trinh ('ng dung doc lap, né
cling dang dudc quan tam vdi cac Ung dung trén Web. Da ludng dudc s dung trén web,
cho vi du, trong cédc trd choi da phudng tién, cac blic anh day sinh khi, hién thi cac dong
chit chay qua lai trén bi€u ngit, hi€n thi déng hd thdi gian nhu 1a moét phan cla trang Web
v.vv... Cac chlrc ndng nay cau thanh cac trang web lam quyén rii va bat mat.

Chuang trinh Java dua trén Applet thudng s dung nhiéu han mot luéng. Trong da
lubng vé&i Applet, I8p java.applet.Applet la 168p con dudc tao ra bdi ngudi s dung dinh
nghia applet. TUr d6, Java khdng hé trg nhiéu k& thira véGi cac I8p, né khdng thé thuc hién
dugc truc ti€p I8p con cua I8p ludng trong cac applet. Tuy nhién, ching ta s’ dung mot
dGi tugng cua ludng ngudi si dung da dinh nghia, ma cac lubng nay, lan lugt, dan xuat tur
I8p lubng. MOt ludng don gian xudt hién sé dudc thuc thi tai giao dién (Interface)
Runnable

Chuang trinh 8.3 chi ra diéu nay thuc thi nhu thé nao:

Chuong trinh 8.3

import java.awt.*;
import java.applet.*;
public class Myapplet extends Applet implements Runnable {

inti;

Thread t;
/**
* Myapplet constructor comment.
*/

public void init(){
t = new Thread(this);

t.start();
b
public void paint(Graphics g){
g.drawString(" i = "+i,30,30);
b

public void run(){
for(i = 1;i<=20;i++){
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try{

repaint();

Thread.sleep(500);
Ycatch(InterruptedException e){

System.out.printin(e.getMessage());
b

by

Trong chudng trinh nay, chidng ta tao ra mot Applet dudc goi la Myapplet, va thuc
thi giao dién Runnable dé& cung cdp kha nang da ludng cho applet. Sau dé, chidng ta tao ra
mot thé nghiém (instance) cho I8p ludng, vdi thé nghiém applet hién thgi nhu la mét tham
s§ dé thiét 1ap (khéi dung). ROi thi chung ta vién dan phuong thirc start() cua luéng thé
nghiém nay. Lan lugt, r6i sé vién dan phudng thdc run(), ma phuong thirc nay thuc su la
diém bat dau cho phudng thirc nay. Ching ta in s6 tir 1 dén 20 vdi thdi gian kéo tré la
500 miligidy gilta moi s&. Phuang thirc sleep() dudc goi d€ hoan thanh thdi gian kéo tré
nay. bay la mot phudng thic tinh dugc dinh nghia trong I8p lubng. N6 cho phép ludng
nam yén (ngu) trong khoan thdi gian han ché.

Xuat ra ngoai cé dang nhu sau:

foplel started.

Hinh 8.5 Pa luong v@i Applet

8.9 Nhom luong

M6t I8p nhdm ludng (ThreadGroup) ndm bat mét nhdm cua cac ludng. L3y vi du,
mot nhdm ludng trong mét trinh duyét cd thé quan ly tat ca cac ludng phu thudc vao mot
dan thé applet. Tat ca cac ludng trong mdy &o Java phu thudc vao cac nhém ludng mac
dinh. MGi nhdm lubng c6 mdét nhém ngudn cha. Vi thé, cac nhédm tur mot cau trdc dang
cdy. Nhédm ludng “hé théng” la gbc clia t&t ca cdc nhdm ludng. MOt nhdm ludng cb thé 1a
thanh phan cua ca cac luéng, va cac nhéom ludng.

Hai ki€u nhém ludng thiét 1ap (khdi dung) la:

» public ThreadGroup(String str)

O day, “str” 1a tén cua nhom ludng mdi nhat dudc tao ra.
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> public ThreadGroup(ThreadGroup tgroup, String str)

O day, “tgroup” chi ra lubng dang chay hién thgi nhu la luéng cha, “str” la tén cla
nhom ludng dang dudgc tao ra.

MOt s6 cac phudng thic trong nhom luéng (ThreadGroup) dudc cho nhu sau:

> public synchronized int activeCount()

Tra vé sO6 lugng cac ludng kich hoat hién hanh trong nhém ludng

> public sunchronized int activeGroupCount()

Tra vé so lugng cac nhdm hoat dong trong nhom ludéng

> public final String getName()

Tra vé tén cta nhém lubng

> public final ThreadGroup getParent()

Tra vé cha cia nhom luéng

8.10 Su dong bo luong
Trong khi dang lam viéc véi nhiéu ludng, nhiéu hon mdt luéng cé thé mudn tham
nhdp clng bién tai cung thdi diém. L&y vi du, mot ludng cb thé c§ gang doc di liéu,
trong khi ludng khac cd gdng thay ddi dit liéu. Trong trudng hop nay, dit liéu cd thé bi
sai lac.

Trong nhitng trudng hgp nay, ban can cho phép mot lubng hoan thanh tron ven tac
vu cua né (thay ddi gid tri), va roi thi cho phép cac ludng ké tiép thuc thi. Khi hai hodc
nhiéu haon cac lubng can tham nhép dén mot tai nguyén dugc chia sé, ban can chac chan
rang tai nguyén do sé& dugc s dung chi bdi mét ludng tai mot thdi diém. Tién trinh nay
dudc goi la “su ddéng bd” (synchronization) dudc st dung dé luu trif cho van dé nay, Java
cung cép duy nhét, ngdn ngit cdp cao hé trg cho su ddng bd nay. Phuong thirc “ddng bd”
(synchronized) bdo cho hé théng dat mot khdéa vong mot tai nguyén riéng biét.

Mau chét cua su dong bo hoa la khai niém “monitor” (su quan sat, giam sat), ciling
dugc biét nhu la mot bang ma “semaphore” (bang ma). Mot “monitor” la moét dbi tugng
ma dugc si dung nhu' la mot khéa qua lai duy nhat, hoac “mutex”. Chi mét luéng co thé
cd riéng né mot su quan sat (monitor) tai moéi thdi diém dudc dua ra. T4t ca cac ludng
khac c6 gang tham nhap vao monitor bi khda sé bi tri hodn, cho dén khi lubng dau tién
thoat khoi monitor. Cac lubng khac dudc bao chd dgi monitor. Mot lubng ma monitor cua
riéng nd co thé thAm nhép trd lai cuing monitor.

Ma dong bo

Tat cad cac dobi tugng trong Java dudgc lién két v8i cac monitor (su gidam sat) cua
riéng nd. D& dédng nhédp vao monitor cha mét ddi tugng, 1ap trinh vién s dung tir khda
synchronized (ddng bd) dé€ goi mét phudng thic hiéu chinh (modified). Khi mdt lubng
dang dudgc thuc thi trong pham vi mét phudng thic dong bé (synchronized), bat ky luéng
khac hodc phuong thic ddng bd khac ma ¢ gdng goi nd trong cung thé nghiém sé& phai
dai.

Chuong trinh 8.4 chfng minh su’ 1dm viéc cla tir khda synchronized (su déng bd). O
day, 18p “Target” (muc tiéu) cé mdt phuong thdc “display()” (hi€n thi) ma phuong thirc
nay I8y mét tham sé ki€u s6 nguyén (int). S6 nay dudc hién thi trong pham vi cac cép ky
tu "< > # s6 # <>". Phudng thic “Thread.sleep(1000) tam diUng luéng hién tai sau khi
phudng thirc “display()” dudc goi.

Thiét lap (khgi dung) cua litp “Source” Idy mot tham chi€u dén mot déi tugng “t”
cua I8p “Target”, va mot bién s6 nguyén (integer). O day, moét lubng mdi cling dudc tao
ra. Ludng nay goi phudng thirc run() ctia déi tugng “t”. L&p chinh “Synch” thé nghiém I3p
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“Target” nhu la “target (muc tiéu), va tao ra 3 déi tugng cua I&p “Source” (ngudn). Cung
dé6i tugng “target” dudc truyén cho moi dbi tugng “Source”. Phuadng thic “join()” (gia
nhép) lam ludng dugc goi dgi cho dén khi viéc goi ludng bi ngat.

Chuadng trinh 8.4

class Target {

/**
* Target constructor comment.
*/
synchronized void display(int num) {
System.out.print("<> "+num);
try{
Thread.sleep(1000);
Ycatch(InterruptedException e){
System.out.printin("Interrupted");
b

System.out.printin(" <>");

by

class Source implements Runnable{
int number;
Target target;
Thread t;
/**
* Source constructor comment.
*/
public Source(Target targ,int n){
target = targ;
number = n;
t = new Thread(this);
t.start();
ks
public void run(){
synchronized(target) {
target.display(number);
ks

by

class Sync {
/**

* Sync constructor comment.
*/
public static void main(String args[]){
Target target = new Target();
int digit = 10;
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Source s1 = new Source(target,digit++);
Source s2 = new Source(target,digit++);
Source s3 = new Source(target,digit++);
try{

sl.t.join();

s2.t.join();

s3.t.join();
Ycatch(InterruptedException e){

System.out.printin("Interrupted");
b

b
} v
KEét qua hién thi nhu hinh cho dudi day:

=

File Edit ‘Workspace Programs Window  Help

0y v

All Programs

lrrEi_I,lr'u::. main(] [12/26/2002 3:21:49 PM)

=]
i o
=]

Clutput

< 10 <»
¢r 11 <
r 12 <

i o

Standard In

f o
|

Hinh 8.6 Két qua hién thi cua chuong trinh 8.4
Trong chuong trinh trén, c6 mét “day s6” dang nhap dugc hién thi “display()”. Diéu
nay cé nghia Ia viéc thdm nhdp bi han ch& mét ludng tai moi thdi diém. Néu tir khoda
synchronized dat trudc bi bd quén trong phuang thirc “display()” cua I8p “Target”, tat ca
lubng trén c6 thé cung Iic goi cung phuong thic, trén cung dbi tugng. Diéu kién nay dudc
biét dén nhu la “loai diéu kién” (race condition). Trong trudng hgp nay, viéc xuat ra ngoai
sé dudc chi ra nhu hinh 8.7
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Hinh 8.7 Két qua hién thi cua chuong trinh 8.7 khéng cé su déng bé

S« dung khoi dong bo (Synchronized Block)

Tao ra cac phudng thuc synchronzed (déng bd) trong pham vi cac I6p la moét con
dudng dé dang va cd hiéu qua cua viéc thuc hién su dong bo. Tuy nhién, diéu nay khoéng
lam viéc trong tat ca cac trudng hagp.

Hay xem mot trudng hdp ndi ma lap trinh vién mudn su dong bé dugc xam nhap
vao cac doéi tugng cua I8p ma khong dugc thi€t ké cho tham nhap da lubng. Tdc la, I16p
khong sif dung cac phudng thic dong b6. Han nifa, ma nguon la khéng cé gia tri. Vi thé tu
khod synchronized khéng thé dugc thém vao cdc phuong thic thich hgp trong pham vi
IGp.

DE ddng bd thdm nhdp mot ddi tugng cla I8p nay, tat ca ching goi cdc phuong
thifc ma I8p nay dinh nghia, dudc dat bén trong mot khdi déng bd. Tat ca chidng sur dung
chung mét cau Iénh déng bd dudc cho nhu sau:

synchronized(object)

{

be

O day, “object” (ddi tugng) 1& mot tham chiéu dén d6i tugng dudc déng bd. DEu
ngoac moc khong can thiét khi chi mét cau Iénh dugc dong bo. Mot khoi ddng bo bao dam
rang nd goi dén moét phucng thirc (ma la thanh phan cda déi tugng) xudt hién chi sau khi
lubng hién hanh da dugc tham nhap thanh cong vao monitor (su' quan sat) cua ddi tugng.

Chuang trinh 8.5 chi ra cau Iénh dong b6 sif dung nhu thé nao:

Chuong trinh 8.5

// cac cau lénh dong bo

class Target {

/**
* Target constructor comment.
*/
synchronized void display(int num) {
System.out.print("<> "+num);

try{
Thread.sleep(1000);

}catch(InterruptedException e){
System.out.printin("Interrupted");
b

System.out.printin(" <>");
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¥
ks
class Source implements Runnable{
int number;
Target target;
Thread t;
/**
* Source constructor comment.
*/
public Source(Target targ,int n){
target = targ;
number = n;
t = new Thread(this);
t.start();
¥
// déng bd goi phuadng thic display()
public void run(){
synchronized(target) {
target.display(number);
¥
¥
ks
class Synchblock {
/**
* Synchblock constructor comment.
*/
public static void main(String args[]){
Target target = new Target();
int digit = 10;
Source s1 = new Source(target,digit++);
Source s2 = new Source(target,digit++);
Source s3 = new Source(target,digit++);
try{
sl.t.join();
s2.t.join();
s3.t.join();
}catch(InterruptedException e){
System.out.printin("Interrupted");
¥
¥
X

O day, tU khoéa synchronized khong hiéu chinh phuong thic “display()”. TU khéa
nay dudc su dung trong phudng thidc run() cua I8p “Target” (muc tiéu). K&t qua xuat ra
man hinh tuong tu v@i két qua chi ra & hinh s6 8.6
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Su khong thuan Igi ciia cac phuong thirc dong bo

Ngudi 18p trinh thudng viét cac chuong trinh trén cadc don thé ludng. T&t nhién cac
trang thai nay chac chan khéng Igi ich cho da ludng. L3y vi du, luéng khdéng tan dung viéc
thuc thi cda trinh bién dich. Trinh bién dich Java tir Sun khong chira nhiéu phuong thirc
dong bo.

Cac phudng thic dong bo khong thuc thi tét nhu la cac phucdng thdc khéng dong
bd. Cac phudng thifc nay cham hadn tir ba dén bdn lan so vdi cac phuong thic tucng 'ng
khong dong bd. Trong trang thai ngi ma viéc thuc thi la cé gidi han, cac phudng thic dong
bd bi ngan nglra.

8.11 Ky thuat “wait-notify” (dgi — thong bao)

Lubng chia cac tac vu thanh cac dan vi riéng biét va logic (hgp ly). Diéu nay thay
thé cac trudng hgp (su kién) chuong trinh 13p. Cac lubng loai trir “polling” (kiém soat
vong).

MOt vong 13p ma 13p lai viéc mdt s8 diéu kién thudng thuc thi “polling” (kiém soat
vong). Khi diéu kién nhan gia tri la True (ddng), cac cau lénh phuc dap dugc thuc hién.
Pay la tién trinh thudng bd phi thaGi gian cua CPU. Lay vi du, khi mot luéng sinh ra moét s6
dir liéu, va cac luong khac dang chi phdi né, lubng sinh ra phai dgi cho dén khi cac lubng
st dung né hoan thanh, trudc khi phat sinh ra dit liéu.

DE trénh trudng hop ki€m sodt vong, Java bao gdm mét thiét k& t6t trong tién trinh
ky thuat truyén théng s dung cac phuaong thirc “wait()” (dgi), “notify()” (théng bao) va
“notifyAll()” (thong bao hét). Cac phuong thiic nay dugc thuc hién nhu la cac cac phuadng
thirc cudi cung trong I8p d6i tugng (Object), d&€ ma tat ca cac I18p co thé thAdm nhép
ching. T4t ca 3 phuong thic nay cé thé dudgc goi chi tir trong pham vi mét phuang thic
dong bd (synchronized).

Cac chilrc nang cua cac phudng thic “wait()”, “notify()”, va “notifyAll()” la:

> Phudng thifc wait() ndi cho viéc goi lubng trao cho monitor (su giam sat), va

nhap trang thai “sleep” (chd) cho dén khi moét sé lubng khac tham nhap cung
monitor, va goi phuang thuc “notify()”.

> Phudng thic notify() danh thic, hoac théng bdo cho lubéng dau tién ma da goi

phudng thirc wait() trén cung déi tugng.

> Phuadng thic notifyAll() danh thiic, hodac thong bao tat ca cac luong ma da goi

phuaong thirc wait() trén cung déi tugng.

> Quyén uu tién cao nhat ludng chay dau tién.

Cu phap cua 3 phudng thic nay nhu sau:

final void wait() throws IOException
final void notify()
final void notifyAll()

Céac phudng thic wait() va notify() cho phép mét déi tugng dudc chia sé dé tam
ngirng mot luéng, khi déi tugng trd thanh khdong con gia tri cho lubng. Chung cling cho
phép ludng ti€p tuc khi thich hgp.

Cac ludng ban than nd khdng bao gid kiém tra trang thai clia ddi tugng da chia sé.

Mot dbi tugng ma diéu khién cac ludng khach (client) cua chinh né theo kiéu nay
dugc bi€t nhu la mot monitor (su gidm sat). Trong cac thuat ngilr chat ché cua Java, mot
monitor la bat ky dGi tugng nao ma cé moét sé ma dong bo. Cac monitor dugc s dung cho
cac phuong thic wait() va notify(). Ca hai phudng thi'c nay phai dudc goi trong ma doéng

Chwong 1: Lap Trinh Huéng Béi Twong 175



WwWw.updatesofts.com

bo.

Mot s6 diém can nhd trong khi st dung phudng thirc wait():
> Ludng dang goi dua vao CPU
> Ludng dang goi dua vao khoa
> Ludng dang goi di vao vung dgi cua monitor.
Céc diém chinh can nhé vé phuong thidc notify() )
> MOt ludng dua ra ngoai vung dgi cua monitor, va vao trang thai san sang.
> Ludng ma da dudc thong bdo phai thu trd lai khéa cua monitor trudc khi nd co
thé bat dau.
> Phuong thirc notify() la khdng chinh xac, nhu la né khong thé chi ra dugc ludng
ma phai dudc thdng bdo. Trong mdt trang thai da tron lan, ludng co thé thay déi
trang thai cua monitor trong mot con dudng ma khong mang lai két qua t6t cho
lubng da dudc dua thong bao. Trong moét s6 trudng hdp nay, cac phudng thic
cua monitor dua ra 2 sy dé phong:
o Trang thai cua monitor sé& dudc kiém tra trong mét vong 1&p “while” t6t
hon la cau Iénh if
o Sau khi thay d6i trang thai cia monitor, phuong thiic notifyAll() s& dugc
st dung, tét han phudng thirc notify().
Chuong trinh 8.6 bi€u thi cho viéc sir dung cac phuong thirc notify(0 va wait():

Chuong trinh 8.6

import java.applet.*;
import java.awt.*;
import java.awt.event.*;
/*<applet code = "mouseApplet” width = “100” height = “100”> </applet> */
public class mouseApplet extends Applet implements MouseListener{
boolean click;
int count;
public void init() {
super.init();
add(new clickArea(this)); //doi tuong ve duoc tao ra va them vao
add(new clickArea(this));//doi tuong ve duoc tao ra va them vao
addMouselListener(this);

public void mouseClicked(MouseEvent e) {

¥

public void mouseEntered(MouseEvent e) {

b

public void mouseExited(MouseEvent e) {

by

public void mousePressed(MouseEvent e) {
synchronized (this) {
click = true;
notify();
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count++; //dem viec click
Thread.currentThread().yield();
click = false;

by

public void mouseReleased(MouseEvent e) {

ks
} //két thuc Applet

class clickArea extends java.awt.Canvas implements Runnable{
mouseApplet myapp;
clickArea(mouseApplet mapp){
this.myapp = mapp;
setSize(40,40);
new Thread(this).start();
b
public void paint(Graphics g){
g.drawString(new Integer(myapp.count).toString(),15,20);

b
public void run(){

while(true){
synchronized (myapp) {
while(!myapp.click){
try{
myapp.wait();
Ycatch(InterruptedException ie){
b

b
b
repaint(250);
b

}//end run
)

Khéng can cac phuong thic wait() va notify(), ludng birc v& (canvas) khdng thé biét
khi ndo cap nhap hién thi. K&t qua xudt ra ngoai cla chuong trinh dugc dua ra nhu sau:
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-l -l =loix
Applet Applet Applet

1] ] 1 ] 1 2
Applet started. Applet started. Applet started.

Hinh 8.8 Két qua sau méi Iin kich chudt

8.12 Su bé tat (Deadlocks)

Mot “deadlock” (su bé tat) xay ra khi hai lubng c6 moét phu thudc vong quanh
trén mot cap dbi tugng dong bo; 1ay vi du, khi mo6t lubng tham nhap vao monitor trén doi
tugng “ObjA”, va mot lubng khac tham nhdp vao monitor trén dGi tugng “ObjB”. NEu
lubng trong “ObjA” c6 gang goi phuong thlrc dong bé trén “ObjB”, mét bé tét xay ra.

NS khé dé gd 16i mét bé tat bsi nhirng nguyén nhén sau:

> NGO hiém khi xay ra, khi hai ludng chia nhé thdi gian trong cing mét con dudng

> NG co thé bao ham nhiéu han hai ludng va hai ddi tugng ddng bd

NEu mot chuong trinh da ludng khda kin thudng xuyén, ngay lap tdc ki€m tra lai
diéu kién bé tat.

Chudng trinh 8.7 tao ra didu kién bé tat. Ldp chinh (main) bat dau 2 ludng. Mdi
lubng goi phudng thirc dong bd run(). Khi luong “t1” danh thdc, né goi phudng thirc
“synchlIt()” cua doi tugng deadlock “dlk1”. T d6 lubng “t2” mot minh gidam sat cho “dlk2”,
ludng “t1” bat dau dgi monitor. Khi lubng “t2” danh thlc, ndé c6 gang goi phuong thirc
“synchlt()” cua ddi tugng Deadlock “dlk2”. Bay gig, “t2” cling phai dgi, bgi vi day la
trudng hgp tuong tu vai ludng “t1”. Tu dd, ca hai lubng dang dgi lan nhau, ca hai sé danh
thirc. Day la diéu kién bé tat.

Chuong trinh 8.7

public class Deadlock implements Runnable{

public static void main(String args[]){

Deadlock dlkl1= new Deadlock();
Deadlock dlk2 = new Deadlock();
Thread t1 = new Thread(dlk1);
Thread t2 = new Thread(dlk2);

dlkl.grablt = dlk1;
dlk2.grablt = dlk2;
tl.start();
t2.start();
System.out.printin("Started");
try{

t1.join();

t2.join();
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Ycatch(InterruptedException e){
System.out.printIn("error occured");
¥

System.exit(0);
b
Deadlock grablt;
public synchronized void run() {
try{
Thread.sleep(1500);
}catch(InterruptedException e){
System.out.printin("error occured");

b
grablt.synclIt();
b
public synchronized void synclt() {
try{
Thread.sleep(1500);
System.out.printin("Sync");
}catch(InterruptedException e){
System.out.printin("error occured");
b
System.out.printin("In the syncIt() method");
b
b
K&t qua cua chuadng trinh nay dudgc hién thi nhu sau:
Cukput
Started ﬂ
Sync
In the =yncIt() method
Sync

In the =yncIt() method

f o

Standard In

Hinh 8.9 Su bé tat

8.13 Thu don “rac” (Garbage collection)

Thu don “rac” (Garbage collection) cai tao hoac lam tréng bé nhé da dinh vi cho céac
dGi tugng ma cac doi tugng nay khong s dung trong thdi gian dai. Trong ngdn nglr lap
trinh hudng ddéi tugng khac nhu C++, lap trinh vién phai lam cho bé nhé tréng ma da
khéng dugc yéu cau trong thdi gian dai. Tinh trang khéng hoat ddng dé bd nhd tréng cé
thé 1a két qua trong mot s6 van dé. Java tu ddng tién trinh thu don rdc dé cung cdp giai
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phap duy nhat cho van dé nay. M6t ddi tugng tré nén thich hgp cho su don rac néu khéng
c6 tham chi€u dén no, hodc néu nd da dang ky rong.

Su don rac thyc thi nhu Ia mét ludng riéng biét cé quyén uu tién thap. Ban co thé
vién dan mét phudng thiic gc() cua thé nghiém dé vién dan su don rac. Tuy nhién, ban
khéng thé du dodn hodc bao dam rdng su don rac sé& thuc thi mot cach tron ven sau do.

S& dung cau Ién sau dé tat di su don rac trong ¢'ng dung:

Java —noasyncgc ....

N&u chung ta tat di su don rac, chudng trinh hdu nhu chéc chdn rang bi treo do bdi
viéc dé.

Phuong thirc finalize() (hoan thanh)
Java cung cdp mdt con dudng dé lam sach mot tién trinh trudc khi diéu khién trd lai
hé diéu hanh. Diéu nay tuong tu nhu phudng thdc phan huy cia C++
Phuong thic finalize(), n€u hién dién, sé€ dudc thuc thi trén moi déi tugng, trudc khi
su' don rac.
Cau lIénh cua phuadng thuc finalize() nhu sau:

protected void finalize() throws Throwable

Tham chi€u khéng phai la su don rac; chi cac déi tugng méi dudc don rac
L&y thé nghiém:

Object a = new Object();
Object b = a;
a = null;

O day, n6 sé sai khi néi réng “b” 1a mot ddi tugng. N6 chi la moét déi tugng tham
chi€u. Han nira, trong doan ma trich trén mdc du “a’ dugc dat la rong, n6é khdng thé dugc
don rac, bdi vi né van con c6 mét tham chi€u (b) dén no. Vi thé “a” van con vai dén dudc,
that vay, nd van con cé phan vi s dung trong pham vi chudng trinh. O day, n6 sé khong
dudc don rac.

Tuy nhién, trong vi du cho dudi day, gia dinh réng khéng cé tham chi€u dén “a” ton
tai, dGi tugng “a” trd nén thich hgp cho garbage collection.

Object a = new Object();

a = null;

MOt vi du khac:

Object m = new Object();

Object m = null;

Déi tugng dudc tao ra trong su bat dau cé hiéu luc cho garbage collection

Object m = new Object();

M = new Object();

Bay gid, dbi tugng can nguyén co hiéu luc cho garbage collection, va mot déi tugng
md@i tham chi€u bgi "m” dang ton tai.

Ban c6 thé chay phuadng thirc garbage collection, nhung khéng cé band ddm rang
nod sé xay ra.

Chuong trinh 8.8 dién hinh cho garbage collection.
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Chuong trinh 8.8
class GCDemo

{
public static void main(String args[])
{
int i;
long a; ,

Runtime r=Runtime.getRuntimeO;
Long valuesD =new Long[200];
System. out. print In ("Amount of free memory is" + r.freeMemoryO);
r.gcO;
System.out.printin("Amount of free memory after garbage collection is
" + r.freeMemoryO);
for (a=10000.i=0,i<200;a++.i++)
{

by

System.out.printin("Amount of free memory after creating the array
" + r.freeMemoryO);

for (i=0;i<200;i++)

{

¥

System.out.printin("Arnount of free memory after garbage collection is
" + r.freeMemoryO);

by

Chung ta khai moét mang gébm 200 phan tu, trong dé kiéu dir liéu la kiéu Long.
Trudc khi mang dudc tao ra, ching ta phai xac dinh rd s6 Iugng bd nhd tréng, va hién thi
nd. Réi thi chdng ta vién dan phudng thirc gc() cua thé nghiém Runtime (thdi gian thuc
thi) hién thdi. Diéu nay cb thé hodc khdng thé thuc thi garbage collection. Rdi thi chiing ta
tao ra mang, va dang ky gia tri cho cac phan tr cia mang. biéu nay sé giam bdt s lugng
bé nhd tréng. DE lam cdc mang phan ti thich hgp cho garbage collection, ching ta dat
chiing rong. Cudi cung, ching ta st dung phudng thic gc() dé vién dan garbage collection
lan nira.

Két qua xuat ra man hinh cua chudng trinh trén nhu sau:

values[i] =new Long(a);

values[i] =null;

Ta CAWINHT \Syetem 3T omd exe

EzvCouprses Core—java ~Hodulel > java GCDemo

fimount of Fres monory iz 16839112

fAimount of Free memory after garbage collection is 1924984
fimmunt of free memory after craating array iz 1921368
fmount of Fres memory after garbagen collection iz 1920744

BE:vCourgessGora—javasModulaB>

Hinh 8.10 Garbage collection
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Tong két
> MOt lubng la don vi nho nhat cua doan ma thuc thi dugc ma moét tac vu riéng
biét.
> Pa ludng gilt cho thd&i gian rdi 1& nhd nhat. Piéu nay cho phép ban viét cac
chuadng trinh cé kha nang s dung t6i da CPU.
> Ludng bat dau thuc thi sau khi phuong thirc start() dugc goi
> Lap trinh vién, may ao Java, hodc hé diéu hanh bao dam rédng CPU dudc chia sé
gilra cac luong.
> C6 hai loai lubng trong mét chuang trinh Java:
o Lubng ngudi dung
o Ludng hiém.
> MOt nhdm ludng la mét I8p ma nam bat mot nhdm cac ludng.
> DOng bbé cho phép chi mét lubng tham nhap moét tai nguyén dugdc chia sé tai
mot thdi diém.
> DE trdnh kiém sodt vong, Java bao gdom mot thiét k& tdt trong tién trinh ky

thuat truyén thong s dung cac phudng thic “wait()” (dgi), “notify()” (théng
bao) va “notifyAll()” (thong bdo hét).

> MOt “bé tat” xay ra khi hai ludng cé mot phu thudc xoay vong trén moét phan cua
cac doi tugng dong bo

> Garbage collection 1& mét ti€n trinh nhd dé bd nhd dudc dinh vi dé cac d6i tugng
ma khong sir dung trong thdi gian dai, cé thé cai tao hodc lam ranh bd nhé.

Ki€m tra lai su hi€u biét cua ban

1. M&t &'ng dung c6 thé chlra dung nhiéu ludng Pbuang/Sai
2. Cac ludng con dudgc tao ra tir ludng chinh Puang/Sai
3. Mbi ludng trong mQt chuadng trinh Java dugc dang ky mot quyén uu tién ma may ao
Java co thé thay doi. Piang/Sai
4. Phuang thirc cb thé tam thdi ngirng viéc thuc thi ludng
5. Mdac dinh, mot ludng c6 mot quyén uu tién mot hdng s6 cla
. lubng dugc dung cho cac lubng “nén”, cung cap duch vu cho lubng
khac.
. Trong ludng déng bd, mot la mét déi tugng ma dudc s dung nhu la

mot khéa riéng biét 13n nhau.

thudng thuc thi bdi mdt vong 13p ma dudgc st dung dé 13p lai viéc
ki€m tra mot s6 diéu kién.

Bai tap:
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1. Viét mot chudng trinh ma hién thi mot sy dém Iui tirng gidy cho dén khéng, nhu
hinh sau:

o

Applet

CourtDown Dema 2949

Applet started.

Ban dau, s6 300 s& dudgc hién thi. Gia tri s& dudc giam dan cho dén 1 dén khi ngoai
gia tri 0. Gia tri sé dudc tra lai 300 mot lan nira giam dén tré thanh 0.
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2. Viét mét chudng trinh ma hién thi nhu hinh dudi day:

ol

File Edit ‘Workspace Programs Mindow Help

Dy By

Hew thread: Thread[Fir=st.5.main] :J
Hew thread: Thread[Second.5. main]
Hew thread: Thread[Third.S5.main]
Fir=st:§

Second: 5

Third:&

Fir=t:4

Second : 4

Third:4

Third:[]

Fir=st:3

Second: 3

Third: 2

Fir=st:2

Second : 2

Third:1

Third exiting.

Second: 1

Fir=st:1

Second exiting.

Fir=st exiting.

Main thread exiting.

i o

Tao 3 ludng va moét ludng chinh trong “main”. Thuc thi mdi lubng nhu Mot chuong
trinh thyc thi. Khi chuong trinh két thiac, cac cau Iénh thoat cho mai luéng sé& dugc hién
thi. SU dung ky thuat ndm bat 10i.

Chuaong 9

LUONG I/0 (I/0 Streams)

Muc tiéu
K&t thic chuong, ban cé ¢ thé :

Dé cap dén cac khai niém vé ludng

MO ta cac I8p InputStream va OutputStream
Mo ta I/0 mang Byte

Thuc hién cac tac vu dém I/0 va loc

Dung I6p RandomAccesFile.

MO ta cdac tac vu chuoi I/0 va ky tu

VVVVYYVY
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> Dung I8p PrinterWriter

Gigi thiéu

Trong budi hoc trudc, ching ta d3 hoc vé cdc dong Synchronized. ngdn cac dong
xay ra viéc chia s& (dung chung) cac dbi tugng mot cach ddng thdi. Toan bd ti€n trinh nay
dudc quan ly bdi ca ché dgi thong bao (wait-notify). Phuang thifc wait() bao cho dong goi
tlr bd monitor va nhap vao trang thai ngd cho dén khi cac dong khac nhdp vao cung
monitor va goi phuang thic notify(). Phuang thic notify() va notifyAll() tao ra dong théng
bao cho cac dong khac goi phudng thic wait() cia cung doéi tugng. Trong bai hoc trudc,
ching ta cling hoc vé cac diéu kién bé tac la gi va cach tranh ching.

Chudng nay gidi thiéu khai niém vé lubng. Chung ta ciing thao ludn cac I8p khac
nhau trong gdi java.io trg gilp cac tac vu nhap xuat.

Cac luong

Theo thuat nglf chung, ludng 1a mét dong luu chuyén. trong thudt ngir vé ky thuét
lubng la mot 16 trinh ma di liéu dudgc truyén trong moét chudng trinh. Mot i'ng dung vé cac
lubng ma ta da quen thudc dé la ludng nhap System.in .

Ludng la nhitng dan &ng (pipelines) dé& guii va nhan thdng tin trong cac chuang trinh
java. Khi moét luong dir liéu dudc gui hoac nhan, ta tham chiéu né nhu dang “ghi” va “doc”
mot ludng theo tha ty néu trén. Khi mét luéng dugc doc hay ghi, cac dong khac bi phong
toa. N&u cdé mét 10i x8y ra khi doc hay ghi ludng, mdt I0exception dudc kich hoat. Do vay,
cac cau lénh ludong phai bao gom khdi try-catch.

LSp ‘java.lang.System’ dinh nghia cac luéng nhap va xuét chuén. chiang la
cac Iép chinh cua cac luong byte ma java cung cap. Chiing ta ciing da s« dung cac
ludng xuat dé€ xuat dir liéu va hié€n thi két qua trén man hinh. Luéng I/0 bao
gom:

> L&p System.out: Ludng xudt chudn dung dé hién thi két qua trén man hinh.

> L&p System.in: Ludng nhdp chudn thudng dén tir ban phim va dudgc dung dé€ doc
cac ky tu dir liéu. .

> L&p System.err: DAy Ia ludng 16i chuén.

Cac I8p ‘InputStream’ va ‘OutputStream’ cung cap nhiéu kha nang I/O khac nhau. Ca
hai I6p nay c6 cac I6p con dé thuc hién I/0 théng qua cac vung dém bd nhd, cac tap
tin va 6ng dan. Cac I8p con cua I8p InputStream thuc hién dau vao, trong khi cac I6p
con cua Iép OutputStream thuc hién két xuat.

Goi java.io

Cac ludng hé thdng rat cé ich. Tuy nhién, ching khéng du manh dé dung khi (ng phd vdi
I/0 thuc té€. Goi java.io phai dugc nhap khdu vi muc dich nay. Ching ta sé thao luén tim
hi€u vé cac I8p thudc goi java.io.

9.3.1 Lép InputStream

Lép InputStream la mot I18p triu tugng. N6 dinh nghia cach nhan dir liéu. Piém quan
trong khdng nam & ché dif liéu dé tir ddu, ma la nd cé thé truy cdp. LSp InputStream cung
cdp mét s6 phuong phap dé doc va dung cac ludng dir liéu dé€ l1am dau vao. Cac phuong
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thdc nay giup ta tao, doc va xr ly cac lubng dau vao. Cac phudng thlc dugc hién trong
ban 9.1

Tén phuodng thirc Mo ta

read() Doc cac byte dir liéu tir mot ludng. Néu nhu khong
dir liéu nao la hgp 1€, né khod phuadng thic. Khi mot
phudng thuc dugc khod, cac dong thuc hién dugc
chd cho dén khi dir liéu hgp €.

read (byte []) tra vé byte dugc ‘doc’ hay -1, néu nhu két thic cua
mot ludng da dén. nd kich hoat IOException néu Ioi
Xay ra.

read (byte [], int, int) | N6 cling doc vao mang byte. N6 tra vé s6 byte thuc
su dugc doc. Khi két thuc cua mét ludng da dén. no
kich hoat IOException néu 10i xay ra.

available() Phuong phap nay tra vé s lugng byte cé thé dudc
doc ma khéng bi phong toa. N6 tra vé s6 byte hgp
€. N6 khbéng phai la phudong thidc hgp Ié dang tin
céy dé€ thuc hién tién trinh xr ly dau vao.

close() Phuong thic nay déng lubng. N6 dung dé phdéng
thich moi tai nguyén két hgp v@i luong. Ludn ludn
ddéng ludng dé chdc chan rang ludng xir ly dugc két
thuc. N6 kich hoat IOException néu I0i xay ra.

mark() Danh dau vi tri hién tai cua ludng.

markSupporte() trd vé gid tri boolean néu rd ludng c6 hd trg cac kha
nang mark va reset hay khéng. N6 tra vé ding néu
ludng ho trg né bang khéng la sai.

reset() Phuong thidc nay dinh vi lai lubng theo vi tri dudc
danh diu chét. N6 kich hoat IOException néu I0i
Xay ra.

skip() Phuong thidc nay bo qua ‘n’ byte dau vao. ’'-n’ chi

dinh s byte dugc bo qua. N6 kich hoat IOException
néu l0i xay ra. Phudng thdc nay st dung dé di
chuyén tdi vi tri d3c biét bén trong lubng dau vao.

Table 9.1 InputStream Class Methods

9.3.2 LGp OutputStream

LSp OutputStream ciing la I8p triru tugng. N6 dinh nghia cach ghi cac két xuat dén ludng.
N6 cung cap tap cac phuong thlc trg giup tao ra, ghi va xur ly két xuat cac luébng. Cac
phudng thifc bao gom:

Tén phuodng thirc Mo ta
write(int) Phuong thirc nay ghi mét byte
write(byte[]) Phudng thdc nay phong toa cho dén khi mot byte

dugc ghi. lubng chg cho dén khi tac vu ghi hoan tat.
N6 kich hoat IOException néu I0i xay ra.

write(byte[],int,int) Phuong thic nay cling ghi mang cac byte. Lép
OutputStream dinh nghia ba dang qua tai cula
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phuong thic nay dé cho phép phuong thic write()
ghi mot byte riéng |&, mang cac byte, hay mot doan
clua mét mang.

flush() Phuong thirc nay xa sach ludng.
dém dir liéu dugc ghi ra lubng két xudt. N6 kich
hoat IOException néu I0i xay ra.

close() Phuadng thirc déng ludng.
N6 dugc ding dé giai phong moi tai nguyén két hgp
V@i ludng. N6 kich hoat IOException né€u I0i xay ra.

Bang 9.2 Cac phuong thirc I6p OutputStream
9.3.3 Nhap va xuat mang byte

Cac I68p 'ByteArrayInputStream’ va ‘ByteArrayOutputStream’ si dung cac dém bd
nhd. Khong can thiét phai dung ching vdi nhau.

> LGp ByteArrayInputStream B
LSp nay tao lubng dau vao tU bo nhd dém. N6 la mang cac byte. L8p nay khéng ho trg cac
phudng thirc mdi. Ngudc lai nd chay deé cac phudng thic cua I18p InputStream nhu ‘read()
', ‘skip()’, ‘available()’ va ‘reset()’".

> LG&p ByteArrayOutputStream
L&p nay tao ra ludng két suét trén mét mang cac byte. NS cling cung cdp cac kha néng bd
sung dé& mang két sudt tdng trudng nhdm muc dich chira chd cho mang dudc ghi. L3p nay
cling cung cdp cac phudng thic ‘toByteArrray()’ va ‘toString()’. Ching dugc dung dé
chuyén ddi ludng thanh mét mang byte hay ddi tugng chudi.
LSp ByteArrayOutputStream ciling cung cap hai phuadng thic thiét 1ap. Mot chap nhan mot
déi s6 s6 nguyén dung dé &n dinh mang byte k&t xuit theo mét kich c¢d ban dau. va tha
hai khong chap nhan d6i s6 nao, va thiét 1ap dém két xuat vdéi kich thudc mac dinh. I6p
nay cung cap vai phuong thic bé sung, khéng dudc khai béo trong OutputStream:

= reset()

Thiét 1ap lai két xudt ving dém nham cho phép tién trinh ghi khdi dong lai tai dau vung

dém.

= size()
Tra vé sO byte hién tai da dugc ghi téi vung dém.
= writeto()

Ghi néi dung ctia ving dém két xuat ra ludng xuét da chi dinh. D& thuc hién, né chép
nhan mot d6i tugng cua I8p OutputStream lam doi so.

Chuong trinh 9.1 s dung I8p ‘ByteArrayInputStream’ va ‘ByteArrayOutputStream’ dé
nhap va xuat:

Program 9.1

import java.lang.System;
import java.io.*;

public class byteexam

{

public static void main(String args[]) throws IOException

{
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ByteArrayOutputStream os =new ByteArrayOutputStream();
String s ="Welcome to Byte Array Input Outputclasses”;
for(int i=0; i<s.length( );i++)

os. write (s.charAt(i) ) ;

System.out.printin("Output Stream is:" + 0s);
System.out.printin("Size of output stream is:"+ os.size());
ByteArraylnputStream in;

in = new ByteArraylnputStream(os.toByteArray());

int ib = in.available();

System.out.printin("Input Stream has :" + ib + "available bytes");
byte ibufl ] = new bytel[ib];
int byrd = in.read(ibuf, 0, ib);

System.out.printin("Number of Bytes read are :" + byrd);
System.out.printin("They are: " + new String(ibut));

Hinh 9.1 Xuat hién két xuat cua chuong trinh:

I C:AWINNTAS yetem32\ cmd. exee

evasModuled>java butessan
Ou lelcomnn to Byte Rrrdy Input- Outputelasses
Bdze of oubpi am Assdi » : =4 . PRI
Input Strear has 4iavailable butez’ '
Humber 'of Bytes read:aro 241 X : s
The_q.al Hedcome to:Byte Array Inpot: Outputelagaes ] 0 200

EzxCoureesCope—javasModuled s,

| z
Hinh 9.1: sr dung 1 s dung I8p ‘ByteArraylnputStream’ va ‘ByteArrayOutputStream’ cho
nhap va xuat.

9.3.4 Nhap va xuat tap tin
Java ho trg cac tac vu nhap va xuat tap tin vai su trg giup cac I8p sau day:

> File

> FileDescriptor

» FileInputStream

> FileOutputStream B
Java cling ho trg truy cdp nhap va xudt ngau nhién hodc truc ti€p bang cac I6p
‘File’,’FileDescriptior’, va ‘RandomAccesFile’.

> LGp File
Lép nay dugc s dung dé truy cp cac di tugng tép tin va thu muc. Cac tép tin dat
tén theo qui uGc dat tén tap tin cia hé diéu hanh chu. Cac qui udc nay dudc goi
riéng bang céc hang I6p File. Lép nay cung cdp cac thiét lap cac tap tin va cac thu
muc. Cac thi€t Iap chap nhan cac dudng dan tap tin tuyét déi lan tuong doéi cung
cac tap tin va thu muc. Tat ca cac tac vu thu muc va tap tin chung dugc thuc hién
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théng qua cac phuang thirc truy cap cua I8p File.
Cac phudng thuc:

» Cho phép ban tao, x0a, d6i tén céc file.

= Cung cap kha nang truy cap tén dudng dan tap tin.

= Xac dinh d6i tugng cé phai tap tin hay thu muc khong.

= Kiém tra su cho phép truy cap doc va ghi.
Gibng nhu cac phudng thirc truy cap, cac phudng thirc thu muc cling cho phép tao,
x0a, dat tén lai va liét ké cac thu muc. Cac phuong phap nay cho phép cac cay thu
muc dang chéo bang cach cung cdp kha nang truy cap cac thu muc cha va thu muc
anh em.

> LGp FileDescriptor

LSp nay cung cap kha nang truy cap cac mo ta tap tin ma hé diéu hanh duy tri khi cac
tap tin va thu muc dang dudc truy cap. L8p nay khong cung cap tam nhin dGi véi thong
tin cu thé do hé diéu hanh duy tri. N6 cung c8p chi mét phuong thic cé tén ‘valid()’,
giup xac dinh mot déi tugng mo ta tap tin hién c6 hgp 1€ hay khéng.

> L&p FileInputStream

LSp nay cho phép doc dau vao tur mét tap tin dudi dang mét luéng. Cac doi tugng cua
I6p nay dudgc tao ra nhd dung mot tap tin String, File, hodc moét doéi tuong
FileDescriptor lam mot dbi s6. L8p nay chong |én cac phuong thdc cua I8p
InputStream. N6 cling cung cap cac phuadng thitc ‘finalize()’ va ‘getFD()".

Phuong thic ‘finalize()' dugc dung dé déng ludng khi dang dugc bd gém rac Java x{ ly.
Phuong thirc ‘getFD()’ tra vé ddi tugng FileDescriptor bi€u thi su két ndi dén tap tin
thuc té€ trong hé tap tin dang dudc ‘FileInputStream’ sir dung.

> LGp FileOutputStream

LSp nay cho phép ghi két xudt ra mot luéng tap tin. Cac ddi tugng cua I6p nay ciing
tao ra s dung cac doi tugng chuoi tén tap tin, tap tin, FileDesciptor lam tham s6. Lép
nay chéng Ién phudng thic cua I6p OutputStream va cung cap phuaong thic ‘finalize()’
va getFD().

Chuong trinh 9.2

import java..io.FileOutputStream;
import java.io.FileInputStream;
import java.io.File;

import java.io.IOException;
public class fileioexam

{

public static void main(String args[ ]) throws IOException
{
// creating an output file abc.txt
FileOutputStream os = new FileOutputStream("abc.txt");
String s = "Welcome to File Input Output Stream " ;
for(inti = 0; i< s.length( ); + +i) .
os. write(s.charAt(i));
os.close();
IT opening abc.txt for input
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b

FileInputStream is = new FileInputStream("abc.txt");
int ibyts = is.available( );
System.out.printin("Input Stream has " + ibyts + " available bytes");
byte ibuf[ ] = new byte[ibyts];
int byrd = is.read(ibuf, 0, ibyts);
System.out.printin("Number of Bytes read are: " + byrd);
System.out.printin("They are: " + new String(ibuf));
is.close();
File fl = new File("abc.txt");

fl.delete();

b

Hinh 9.2 hién két xuat cia doan ma nguon trén:

R CAWINNTAS ystem 32\ cmd exe

ExxCourzezsCore—javasHodule®>java fileioexan
Input Styean has 35 wwailable hytes
Hunher of Bytes read are :z 35

The

E=%

y are: bWelcome to File Tnput Output Stveam

Cou psessBore=java~Module?>

Hinh 9.2 sif dung FileInputStream, FileOutputStream, va cac Iép File

9.3.5 Nhap xuat da loc

MOt ‘Filter’ 1a mot ki€u ludng stra ddi cach diéu quan mot ludng hién ton tai. Cac I8p, cac
lubng nhép xuat da loc cla java sé giup ta loc I/O theo mot s6 cach. Vé co ban, cac bo loc
nay dung dé thich (ng céc ludng theo cac nhu cdu cua chuadng trinh cu thé.

BO

loc nédm gilta mot ludng nhap va mot ludng xudt. N6 thuc hién x&r ly moét ti€n trinh dac

biét trén cac byte dugc truyén tir ddu vao dén két xudt. Cac bd loc cd thé phéi hdp thuc
hién day tuan tu cac tuy chon loc & dé moi bd loc tac dong nhu két xuat cta mot bd loc
khac.

> LGp FilterInputStream

bay la I8p triu tugng. N6 la cha cua tat ca cac I8p ludng nhap da loc. Lép nay cung
cép kha nang tao ra mdt ludng tir ludng khac. Mdt ludng cd thé dugc doc va cung cép
dudi dang két xudt cho ludng khac. Bién ‘in’ dugc s dung dé lam diéu nay. Bién nay
dudgc dung d& duy tri moét d6i tugng tach biét cia I68p InputStream. L&p
FilterInputStream dugc thiét k& sao cho c6 thé tao nhiéu bd loc két xich [chained
filters]. D€ thuc hién diéu nay chldng ta dung vai tdng 16ng ghép. dén lugt moi I6p s&
truy cap két xuat cta I8p trudc do vdi su trg giup cua bién ‘in’.

> L&p FilterOutputStream

L&p nay 1a mot dang b6 trg cho I8p FilterInputStream. NO 1a I8p cha clha t&t ca cac I6p
lubng xudt da loc. L&p nay tudng tu nhu 18p FilterInputStream & chd nd duy tri ddi
tugng cua I8p OutputStream lam mot bién ‘out’. DT liéu ghi vao I8p nay co thé sira doi
theo nhu cdu dé& thuc hién tac vu loc va sau dé dudc chuyén gui tdi d6i tudng
OutputStream.
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9.3.6 I/0 cé lap vung dém

Vung dém la kho luu trr dif liéu. Chang ta cé thé 18y dif liéu tir ving dém thay vi quay tré
lai ngudn ban dau cua dif liéu.

Java sU dung cd ché& nhép/xuét cé 1ap ving dém dé tam thdi Iap cache dit liéu dugc doc
hoac ghi vao/ra mé6t luéng. N6 giup cac chuong trinh doc/ghi cac lugng dir liéu nhé ma
khéng tac dong ngudc Ién kha nang thuc hién cua hé thong.

Trong khi thuc hién nhép cé 1ap vung dém, sé lugng byte 18n dudc doc tai thdi diém nay,
va luu trlr trong mot vung dém nhap. khi chuang trinh doc ludng nhap, cac byte di liéu
dudc doc tir vung dém nhap.

Tién trinh 1ap vung dém két xuat cling thuc hién tudng tu. khi dir liéu dugc mot chudng
trinh ghi ra mot luéng, dir liéu két xuat dugc luu trif trong moét vung dém xudt. DI liéu
dugc luu trlr dén khi vung dém trd nén day hodc cac luong két xuat dudc xa trong. Cudi
cung két xudt cé 1ap vung dém dugc chuyén gli dén dich cua ludng xuét.

Céac bd loc hoat dong trén vung dém. Viung dém dudc phédn bd ndm gilta chuang trinh va
dich cua ludng cé lap vung dém.

> LO&p BufferedInputStream .
Lép nay tu ddng tao ra va chira dung vuing dém dé ho trg ving dém nhap. Nhé dé
chuong trinh cé thé doc dif liéu tirng luéng theo byte mét ma khdng anh hudéng
dén kha nang thuc hién cua hé thong. Bdi I6p 'BufferedInputStream’ la mot bo
loc, nén cé thé ap dung né cho moét sé ddi tuogng nhat dinh cta 16p InputStream
va ciing c6 thé phdi hgp véi cac tap tin dau vao khac.
L&p nay s dung vai bién dé thuc hién cdc co ché 1a4p vung dém dau vao. Cac bién nay
dudc khai bdo |a protected va do d6 chuong trinh khdng thé truy cép truc tiép. Lép nay
dinh nghia hai phuong thic thiét Iap. Mot cho phép chi dinh kich ¢@ cua vung dém nhap
trong khi dé phuadng thic thiét lap kia thi khong. Nhung ca hai phudng thic thiét lap déu
ti€p nhan doéi tugng cua I8p InputStream va OutputStream lam ddi s6. I6p nay chdng Ién
cac phudng thiuc truy cap ma InputStream cung cap va khong lam nay sinh bat ki phuong
thdc mdi nao.
LSp BufferedInputStream. L&p nay ciling dinh nghia hai phudng thic thiét 1ap. né cho phép
chi dinh kich c@ cua vung dém xuat trong moét phuadng thic thiét Iap cling nhu cung cap
mot kich ¢ vung dém ngam dinh. N6 chong Ién tat ca cac phudng thirc cia OutputStream
va khéng lam ndy sinh bét ki phuong thirc nao.

Chuang trinh 9.3 dudi day mo ta cach dung cac lubng nhap/xuat co6 lap vung dém:

Chuagng trinh 9.3

import javalang. * ;

import java.io.BufferedInputStream;
import java.io.BufferedOutputStream;
import java.io.FileInputStream;
import java.io.SequencelnputStream;
import java.io.IOException;

publicl class buff exam

{
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¥

{

// defining sequence input stream
SequencelnputStream Seq3;

FileInputStream Fis 1 ;

Fisl = new FileInputStream("byteexam.java");
FileInputStream Fis2;

Fis2= new FileInputStream("fileioexam.java");
Seq3 = new SequencelnputStream(Fisl, Fis2);
// create buffered input and output streams
BufferedInputStream inst;

inst .= new BufferedInputStream(Seq3);
BufferedOutputStream oust;

oust= new BufferedOutputStream(System.out);
inst.skip(1000);

boolean eof = false;

int bytcnt = 0;

while(!eof)

{
int num = inst.read();
if(num = = -1)

{
b

else

{

eof =true;

oust.write((char) num);
+ + bytcnt;

by

String bytrd ;=
bytrd + = "bytes were read";
oust.write(bytrd.getBytes(). 0, bytrd.length());

/!

by

close
inst.close();
oust.close();
Fisl.close();
Fis2.close();

by

Hinh 9.3 hién két xuat cua chucong trinh trén:

public static void main(String args[ ]) throws IOException

all

String.valueOf(bytcnt);

streams.
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£ .rl_l'.!.i'_.j-?.ll 1:—1:4'-”1";-7.!. :-'-':r-' Tabe
s.avallabled >;

Buntan.ont printin"Input BEtraan hag " »

byta 4bufl 1 = new hytelibvts13
int hyed = dz.preaddlbof: 8. ibyto)i

€ ""Munber
"Thay are:

Hinh 9.3 S dung cac I8p vung dém ludng nhap va xuat.
9.3.7 L8p Reader va Writer B
DAy la cac I8p tru tugng. Chang nam tai dinh cda hé phan cach I8p, ho trg viéc doc
va ghi cac lubng ky tu unicode.java 1.1 thuc té da gidi thi€u cac I6p nay.
> LG&p Reader
L&p nay ho trg cac phuong thic:

= read()

= reset()

= skip()

» mark()

* markSupported( )
= close()

LSp nay cling hd trg phudng thdc goi ‘ready()’. Phuong thlrc nay tra vé gid tri ki€u
boolean néu rd tac vu doc k€ ti€p cd ti€p tuc ma khéng phong toad hay khong.

> LGp Writer
LSp nay ho trg cac phudng thirc:

= write()
= flush( )
= close()

9.3.8 Nhap/ xuat chudi va xau ky tu

Cac I6p ‘CharArrayReader’ va ‘CharArrayWriter’ cling tuong tu nhu cac I6p
ByteArrayInputStream va ByteArrayOutputStream & ché ching ho trg nhap/xuét tur cac
vung dém nhdg. Cac I8p CharArrayReader va CharArrayWriter ho trg nhap/ xuat ky tu 8
bit.

CharArrayReader khong hd trg b6 sung cdc phuong phédp sau day vao cac phudng thic
clia I8p Reader cung c8p. Lp CharArrayWriter bé sung cdc phuong thic sau ddy vao cac
phuong thirc caa I8p Writer.

> reset()

thi€t Iap lai vung dém

> size()

tra vé kich c@ hién hanh cua vung dém

» toCharArray( )

Tra vé ban sao mang ky tu cua vung dém xuat
> toString( )
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Chuyén d6i ving dém xuét thanh mot d6i tugng String
> writeTo( )
Ghi vung dém ra mot ludng xuat khac.

LSp StringReader trg gitp ludng nhap ky tu tir mot chudi. N6 khdng bd sung phudng thirc
nao vao Iép Reader.

L8p StringWriter trg gilp ghi lubng két xuat ky tu ra moét doéi tugng StringBuffer. LEp nay
bé sung hai phudng thic cé tén la ‘getBuffer( )’ va ‘toString()’ . Phudng thirc ‘getBuffer(
)’ tra vé déi tugng StringBuffer tudng (ng vé6i vung dém xudt, trong khi d6 phuong thirc
toString( ) tra vé mot bang sao chuodi ctia vung dém xuat.

Chuang trinh 9.4 dudi day thuc hién cac tac vu nhap/xuat mang ky tu:

Chuong trinh 9.4

import java.lang.System;
import java.io.CharArrayReader;
import java.io.CharArrayWriter;
import java.io.IOException;
public class testl

{
public static void main(String args[ ]) throws IOException
{
CharArrayWriter ost = new CharArrayWriter( );
String s = "Welcome to Character Array Program";
for(int i= 0; i<s.length( ); ++i) ;
osi.write(s.charAt(i));
System.out.printin("Output Stream is: " + ost);
System.out.printin("Size is: " + ost.size( ));
CharArrayReader inst;
inst = new CharArrayReader(ost.toCharArray( ));
int a= 0;
String Buffer sbl = new String Buffer(" ");
while((a = inst.read( )) !'= -1)
sbl.append((char) a);
s = sbl.toString( );
System.out.printin(s.length() + "characters were read");
System.out.printin("They are:" + s);
b
b

Hinh 9.4 Hién két xuat chuong trinh:
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Hinh 9.4 Cac tac vu nhap va xuat mang cac ky tu
Chuang trinh 9.5 M6 ta ti€n trinh nhap/xuat chuoi.

Chuong trinh 9.5

import java.lang.System;

import java.io.StringReader;
import java.io.StringWriter;
import java.io.IOException;
import java.io. * ;

public class strioexam

{

public static void main(String args[ ]) throws IOException

{
StringWriter ost = new StringWriter( );

.String s = "Welcome to String Input Output Program";

for(int i= 0; i <s.length( ); + +i)
ost.write(s.charAt(i)) ;
System.out.printin("Output Stream is: " + ost);
StringReader inst;

inst = new StringReader(ost.toString( ));

inta= 0,
StringBuffer sb1 = new StringBuffer(" ");
while((a = inst.read( )) ! = -1)

sbl.append((char) a);
s = sbl.toString( ); ,

System.out.printin("No of characters read: " +s.length( ));

System.out.printin("They are: " + s);

b
b

Hinh 9.5 Hién két xuat chuong trinh:

Chwong 1: Lap Trinh Huéng Béi Twong

195



www.updatesofts.com

5 CAWINNT \Sprtem 32\ cmd ene

E:\CourzeasCore-Java' Hodule? > java strioexam

Dutpitt Strean iz: Uslcome to Stejing Input Output Progran
Ho of characterz read = 39

Thay are @  Welcome to Btrdng Input Oucput - Progran

E: %ConroessCore=javasModula®y_

Hinh 9.5 Nhap va xuat sau chuoi
9.3.9 L8p PrinterWriter

Lép ‘PrintStream’ thuc hién viéc két xuit dir liéu. LEp nay cé cac phucong thirc bo
sung, trg giup cho viéc in an dir liéu co ban.

L&p PrinterWriter’ 1a mot thay thé cla I8p PrinterStream. N6 thuc té cai thién I8p
PrinterStream bang cach dung d&u tach dong phu thudc nén tang dé€ in cac dong thay vi
ky tu *\n’. L&p nay ciling cap ho trg cac ky tu Unicode so v@i PrinterStream. Phu‘dng thl:'rc
‘checkError( )’ dugc st dung kiém tra két xuét dudc xa sach va va dugc ki€m ra cac 16i.
Perdng thirc setError( ) dudc sir dung dé thiét Iap 16i diéu kién. Ldp PrintWriter cung cap
viéc ho trg in &n cac kiéu dir liéu nguyén thuy, cdc mang ky tu, cac sdu chudi va cac doi
tuong.

9.3.10 Giao dién Datalnput

Giao dién Datalnput dugc sir dung d€ doc cac byte tir ludng nhi phan va xdy dung lai cac
ki€u dir liéu dang nguyén thuy trong Java.

DatalInput cling cho phép ching ta chuyén déi dif liéu tir dinh dang stra d6i UTF-8 tdi dang
sdu chubi. Chudn UTF cho dinh dang chuyén ddi Unicode. N6 1a ki€u dinh dang dat biét
gidi ma cac gia tri Unicode 16 bit . UTF lac quan & muc thap gid lap trong hau hét cac
truéng hgp, muc cao 8 bit Unicode sé la 0. Giao dién Datalnput dugc dinh nghia la s6 cac
phudng thirc, cadc phuong thic bao gém viéc doc cac ki€u dif liéu nguyén thuy trong java.

Bang 9.3 tém Iugt vai phuong thic. Tat ca cac phuong thic duge kinh hoat IOException
trong trudng hgp 10i:

Tén phudng thic Mo ta

boolean readBoolean( ) Doc moét byte nhap, va trd vé dung néu byte
dé khong phai la 0, va sai néu byte dé la 0.

byte readByte( ) Doc mot byte

char readChar( ) Doc va trd vé mot gia tri ky tu

short redShort( ) Doc 2 byte va tra vé gia tri short

long readLong( ) Doc 8 byte va tra vé gia tri long.

float readFloat( ) doc 4 byte va tra vé gia tri float

int readInt( ) Doc 4 byte va tra vé gia tri int

double readDouble( ) Doc 8 byte va tra vé gia tri double

String readUTF( ) Doc mot sau chudi

String readLine( ) Doc moét dong van ban

Bang 9.3 Cac phuong thirc ciia giao dién DataInput

9.3.11 Giao dién DataOutput
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Giao dién DataOutput dudc sir dung dé xay dung lai cac kiéu dir liéu nguyén thuy
trong java vao trong ddy cac byte. n6 ghi cac byte nay Ién trén luéng nhi phan.
Giao dién DataOutput cling cho phép ching ta chuyén déi mét sdu chudi vao trong java
dudc slra d6i theo dinh dang UTF-8 va ghi nd vao ludng.

Giao dién DataOutput dinh nghia s6 phuaong thirc dugc tdm tat trong bang 9.4. Tat ca cac
phuaong thirc sé kich hoat IOException trong trudng hgp |0i.

Tén phudng thirc Mo ta

void writeBoolean(Boolean b) Ghi mot gia tri Boolean vao lubng

void writeByte(int value) Ghi gia tri 8 bit thap

void writeChar(int value) Ghi 2 byte gia tri ki€u ky tu vao ludng

void writeShort(int value) Ghi 2 byte, bi€u dién lai gia tri dang short
void writeLong(long value) Ghi 8 byte, bi€u dién lai gia tri dang long
void writeFloat(float value) Ghi 4 byte, biéu dién lai gia tri dang float
void writeInt(int value) ghi 4 byte _

void writeDouble(double value) | Ghi 8 byte, biéu dién lai gia tri dang double
void writeUTF(String value) Ghi mot sau dang UTF téi ludng.

Bang 9.4 Cac phucong thirc cia giao dién DataOutput
9.3.12 Lép RandomAccessFile

LSp RandomAccessFile cung cdp kha nang thuc hién 1/0 theo mot vi tri cu thé bén trong
moét tap tin. Trong I&p nay, di liéu cd thé doc hodc ghi & vi tri ngau nhién bén trong mot
tap tin thay vi mét kho luu trlr théng tin lién tuc. hon thé nira I6p nay co tén
RandomAccess. Phudng thuc ‘seek( )’ ho trg truy cdp ngau nhién. Két qua la, bién tro
tuong (ng vdi tap tin hién hanh cé thé &n dinh theo vi tri bat ky trong tap tin.

L6p RandomAccessFile thuc hién ca hai viéc nhap va xuét. Do vay, cé thé thuc hién I1/0
bang cac ki€u dir liéu nguyén thuy. LSp nay cling ho trg cho phép doc hodc ghi tép tin co
ban, diéu nay cho phép doc tép tin theo ché d6 chi doc hoac doc-ghi. tham s6 ‘r’ hoac ‘rw’
dugc gan cho I6p RandomAccessFile chi dinh truy cap ‘chi doc’ va ‘doc-ghi’. L8p nay gidi
thiéu vai phudng thdc mdi khac vdi phudng phap da thira ké tu cac I6p Datalnput va
DataOutput.
Cac phuadng thuc bao gom:

> seek()

Thiét 1&p con trd tap tin tdi vi tri cu thé bén trong tap tin.

> getFilePointer( )

Tra vé vi tri hién hanh cua con tro tap tin.

> length()

Tra vé chiéu dai cta tap tin tinh theo byte.

Chuadng trinh dudi day minh hoa cach dung I8p RandomAccessFile. N6 ghi mot gia tri
boolean, mot int, mot char, mot double t&i mot file cd tén ‘abc.txt’. N6 s dung phudng
phap seek( ) dé€ tim vi tri dinh vi 1 bén trong tép tin. Sau dé né doc gia tri s6 nguyén, ky
tu va double tur tap tin va hién thi chdng ra man hinh.
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Chuaong trinh 9.6

import java.lang.System;

import java.io.RandomAccessFile;
import java.io.IOException;
public class mdexam

{

public static void main (String args[ ]) throws IOException
{
RandomAccessFile rf;
rf= new RandomAccessFile("abc.txt", "rw");
rf. writeBoolean(true);
rf. writelnt( 67868) ;
rf.writeChars("J");
rf. writeDouble(678.68);
/ / making use of seek( ) method to move to a specific file location
rf.seek(l);
System.out.printin(rf.readint( ));
System.out.printin(rf.readChar( ));
System.out.printin(rf.readDouble( ));
rf.seek(0);
System.out.printin(rf.readBoolean( ));
rf.close( );
b
b
Hinh 9.5 Hién két xuat chuong trinh:

Ca CAWINNTAS petemI P emd axn

ErwCoaursessCore~favasModuleY > Java rndexan

E:%CourseasCore—javoHodule®

Hinh 9.6: L6p RandomAccessFile

Goéi java.awt.print
bay la géi mGi ma java IJDK 1.2 cung cap. N6 thay thé kha nang in cua JDK 1.1. N6 bao
gom day cac giao dién:

> Pageable

> Printable

> PrinterGraphics
Giao dién ‘Pageable’ dinh nghia cac phudng thic dugc s dung cho do6i tugng mo ta lai cac
trang sé dudgc in. N6 cling chi dinh s6 lugng trang sé€ dudc in cling nhu sé dudc in trang
hién hanh hay mét mién trang.

Giao dién ‘Printable’ chi dinh phudng thic print( )dugc dung dé€ in mét trang trén mot ddi
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tugng Graphics.

Giao dién ‘PrinterGraphics' cung cap kha nang truy cap déi tugng ‘PrinterJob’. N6 cung cap
cac I6p sau day:

> Paper

> Book

> PageFormat

> Printerjob
L&p ‘Page’ dinh nghia cac ddc tinh vat ly cua gidy in. Ngoai ra n6 cling cung cdp khd gidy
va vlung Veé.
LSp ‘Book’ la mot I6p con claa doi tugng duy tri mot danh sach cac trang in. L8p nay ciing
cung cép cac phudng thic d& bd sung va quan ly cac trang cling nhu thuc thi giao dién
Pageable.

L8p ‘PageFormat’ dinh nghia Ié cua trang nhu cac Ié ‘Top’, ‘Bottom’,’Left’ vé, ‘Right’. N6
cling chi dinh kich c& va hudng in nhu ‘Portait’ (khé doc) hodc ‘Landscape’ (khé ngang).

L&p ‘Printerjob’ 1a mét I8p con cla ddi lugng khdi tao, quan ly, va diéu khién yéu cdu may
in. L8p nay ciing chi dinh cac tinh chat in.

Dudi day 1a ngoai 1& va 16i ma gdéi java.awt.print kich hoat:
> PrinterException
> PrinterIOException
> PrinterAbortException

‘PrinterException' ma& rdng I8p java.lang.Exception nhdm cung cdp mdt I18p co sé dé€ in cac
ngoai lé lién quan.

‘PrinterIlOException’ m& rdng 18p ‘PrinterException’ néu rd mot 16i trong 1/0.

‘PrinterAbortException’ la I18p con cua I8p PrinterException néu ré khéi in da dudc bo
ngang.
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Tom tat bai hoc

>
>

M6t ludng 1& mot 16 trinh qua dé dir liéu di chuyén trong mét chuang trinh java.
Khi mot lubng dir liéu dugc gui hoac nhan.Chung ta xem né nhu dang ghi va doc
mot ludng theo thi tu néu trén.
Luéng nhap/xuat bao gom cac I8p sau day:

o L&p System.out

o Ld&p System.in

o L&p System.err
LSp InputStream la mot I8p triru tugng dinh nghia cach nhéan dir liéu.
LSp OutputStream cling la I18p triu tugng. N6 dinh nghia ghi ra cac lubng dugc két
xuat nhu thé nao.
LSp ByteArrayInputStream tao ra mot lubng nhép tUr vung dém bd nhd trong khi
ByteArrayOutputStream tao mot ludng xuat trén mot mang byte.
Java hd trg tdc vu nhép/xudt tap tin v4&i su trg gilp cla cac File, FileDescriptor,
FileInputStream va FileOutputStream.
Cac 16p Reader va Writer 1a 18p triru tugng hd trg doc va ghi cac ludng ky tu
Unicode.
CharArrayReader, CharArrayWriter khac el ByteArrayInputStream,
ByteArrayOutputStream hd trg dinh dang nhap/xudt 8 bit, Trong khi
ByteArrayInputStream, ByteArrayOutputStream ho trg nhap/xuét 16bit.
L&p PrintStream thuc thi mot k&t xuét. I8p nay cé phudng thic bd sung, gilp ta in
cac ki€u di liéu co ban.
LAc’Sp RandomAccessFile cung cdp kha ndng thuc hién I/0 tdi vi tri cu thé trong mét
tap tin.
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Ki€m tra midc do tién bd

1, -----om--- la cac dan 6ng (pipelines) dé€ gli va nhan théng tin trong cac chuang trinh
java

2. mmmmmmmmee- la ludng 16i chuan.

3. Phudng thic ------------- doc cac byte dir liéu tir mot ludng.

4. Phuong thic ------------- trad vé gid tri boolean, néu r& ludng cd hd trg cac kha ndng
mark va reset hay khéng.

5. Phudng thic ------------ Xa sach ludng.

6. Nhap/xuat mang byte sif dung cac I6p ------------ VA mmmmmmmmmmmm oo

7. L8p --------------- dudc s dung truy cap cac déi tugng thu muc va tap tin.

8. —mmmmmmmmmee- la mdt khi chua dé€ luu gilt dit liéu.
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Bai tap
1. Viét chuang trinh nhdn mét dong van ban tir ngudi dung va hién thi doan van ban
doé 1én man hinh.
2. Viét chuadng trinh sao chép ndi dung moét tap tin téi tap tin khac.
3. Viét chudng trinh tao ra mot tap tin truy cdp ngau nhién. k&t xuat hién thi phia dudi

day.
=% Random Accers File
:Hllli g 1n] i —
rHames Tegns
miad mat 7B
Extarnal marks TG
| Projact wiark 1)

e i | s Seiancet V1T l!

Cac ban ghi nén dugc luu & dang tap tin ‘.dat’, vi vay ngudi dung truy cdp ching
nhanh hon.

ChlOng 10
THOC THI BOO MIOT

Muc tiéu bai hoc:

Cudi chuong nay ban cé thé

Mo ta vé cong cu JAR

Tao va xem mot file JAR, liét ké va trich rdt noi dung cua file.

S{r dung chi ky dién tir (Digital Signatures) dé nhan dang Applets
Tao bo céng cu khoa bao mat (Security key)

Lam viéc vé&i ching chi s6 (Digital Certificate)

Tim hiéu vé goi Java.security

YVVVVYY

10.1 Gidi thiéu

Trong phan nay, chlng ta s& tim hiéu chi tiét vé bdo méat Java applet. Ching ta ciing thao
ludn vé& mé hinh bao mat JDK 1.2 dap (ng nhu ciu ngudi dung va nha phat trién.

Java la mot ngdn ngir Iap trinh dau tién gdi cac chuong trinh khéng tudng tac nhu cac file
van ban, file anh va cac thong tin tinh thdng qua World Wide Web. Cac chudng trinh nay,
khong gidbng nhu chudng trinh CGI, dugdc chay trén hé thGng cua ngudi dung, han la chay
trén may chu Web (Web server). Bao mat Java Applet la sy quan tam chinh gilta ngudi
dung va nha phat trién applet. Thiét tinh bao méat trong applet cé thé dan tdi sira déi hodc
phai bay cac dit liéu nhay cam. M6 hinh bao mat cua Java 2, hoac JDK 1.2 rat hitu ich cho
ngudi dung, cling nhu cho nha phat trién. N6 gilp ngudi dung duy tri m{c d6 bao mat
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cao. Trong chudng nay, chung ta sé hoc mé hinh bdo mat JDK 1.2.

10.2 Cong cu JAR

Mot file JAR la mot file luu trir dugc nén do céng cu luu trif Java tao ra. File nay tudng tu
nhu chudng trinh PKZIP. N6 chla nhiéu file trong moét file luu trir. Di€éu nay cho phép tai
trong trinh duyét hiéu qua. Dung mdt jar vSi mot applet cai tién dang ké kha ndng thuc
hién cua trinh duyét. Vi tac ca cac tat ca cac file dudgc bién dich trong mot file don, trinh
duyét chi can thiét l1ap két nGi HTTP v3i web server. Nén file giam 50% thdgi gian tai file.
D& khai ddng cong cu JAR, dung cau |énh sau tai ddu nhic Iénh:

jar [options][manifest] jar-file input-file(s)

Tuy chon MO ta

Tao ra mot luu trlr mdi

Ghi vao bang ndi dung cho Iuu trir

Trich dan file cé tén tu luu trit

Xac dinh tén file luu trit

C

t

X ~

v Tao ngudn xudt da dong (verbose output) trén mot 16i chuén
f

m

Bao ham thdng tin chirng thuc tu cac file chirng thuc xac dinh

Luu trr chi ‘use no zip’ nén

0
M Khoéng tao cac file chiring thuc cho cac muc (entries).
Bang 0.1. cong cu jar

Mot file ching thuc chlra thong vé cac file luu trir. File nay la mot tuy chon. Tham chi file
khong xac dinh thi JAR cling tu dong tao ra. File jar dugc dung nhu cac luu trir. File nay
phai c6 phan ma rong la *.jar’ dugc xac dinh tai dong Iénh. File dau vao (input-file) la danh
sach phan cach cac file dugc dat trong luu trir. Netscape Navigator va Internet Explorer ho
trg file JAR.

Cau lénh sau luu trir tat ca cac file class va file java bao gébm trong mét thu muc xac dinh
vao mot file jar goi la ‘pack’

jar cf pack.jar *.class *.java
| ~ Tén cau lénh
_ Tao mot luu trir
> Xac dinh lwu triy
» Tén file

»  Cac file duac luu trt

Hinh 10.1 Iénh jar

Dung Iénh sau tai ddu nhac liét ké cac file trong file ‘pack.jar’
jar tf pack.jar

Tuy chon nay dwoc str dung cho bang ndi dung lwu triv

»
»

»

»  Tuy chon xac dinh tén file luu trir
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Hinh 10.2 Liét ké cac file trong file pack.jar

DE gdp file luu trir ‘pack.jar vao trong mot applet, mé trang HTML, va thém thudc tinh
ARCHIVE='pack.jar’ vao thé applet, nhu sau:

<applet code="exr7.class” ARRCHIVE="pack.jar” height=125 width=350></applet>
Thudc tinh s& chi cho trinh duyét nap luu trit ‘pack.jar’ dé€ tim file ‘exr7.class’
Cau lénh sau trich rut cac file dugc nén trong file pack.jar:
jar xvf pack.jar
Muc chon ‘x’ cho phép ban trich rit ndi dung cua file.
10.3 Chir ky dién tir (Digital Signature) dé dinh danh cac applet

Trong java, bao mat applet trén web la phan rat quan trong. Hacker cé thé viét cac applet
nguy hiém xuyén thing hang rao bado mat. Vi thé, applet han ché su can thiét cla céc
ngon ngir. Applet khong ho trg mét s6 nét dat trung sau:

> Doc va ghi file tir hé théng nai applet dang chay.

> Lay thong tin vé mot file tir hé thdng

> Xoa mot file tir hé thong.
Java 2 c6 thé thuc hién t&t ca cac déc diém trén, vdi cac applet cung cép tir mot nha
cung cap applet tin cay, va dudc ky danh sé (digitally signed).
Hinh sau minh hoa qua trinh ma hoa khoa

Feceiver’s Fuhblic key

mends plain text

< Enciyption Encrypted Text

mends plain text

Eeceiver’z Private ey

Hinh 10.3. Ma hoa dua trén cac khoa

Trong hinh trén, khoa cong cong (public keys) dugc dung ma hoa va giai ma. Cung y
tudng dudc st dung cho chit ky s8, thém cac tinh ndng bd sung.

Mot chir ky s6 la mot file ma hoa cung cap chudng trinh nhan dang chinh xac ngudén géc
cla file. Khda bi méat tinh gid tri ti file applet. Ngudi gilt khod bi mét kiém tra ndi dung
cua dai tugng.

Trong dinh danh s&, mdt khoa riéng (private key) dugc st dung d€ ma hda, va khod cdng
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cong, dudgc dung giai ma. Trong khi ky danh (sign) moét ddi tugng, ngudi ky danh dung
thudt todn tdm lugc thdng bdo nhu MD5 @€ tinh bang tém lugc clia d6i tugng. Bang tom
lugc dudc dung nhu la dau tay cho d6i tugng. bang tédm lugc lan lugt dudc ma hoa dung
khéa riéng, dua ra chir ky dién ti cha d6i tugng. Khoa cdng cdng clia bd ky duyét dung dé
ma hod chi ky va kiém tra ching. K&t qua cla su giai ma, gia tri tdm ludc dugc dua ra.
Gia tri tdm ludc cta dbi tugng dugc tinh va so sanh vdi gia tri tdm lugc dugc giai ma. Néu
gia tri tom lugc (digest) cua doi tugng va gia tri tdm lude dudc ma hoa khdp véi nhau, chir
ky dudc dudc xac nhan. Tai liéu mo ta chir ky dudc goi la “"Ching thuc” (Certificate)
Thiét 18p su uy thac (trust), nhan dang applet dudc chirng nhén. Chirng nhén cac thuc thé
cac s dung khda cong cong dat biét. Quyén chitng thuc (a certificate authority) dugc
dung thuc hién ching nhan. Nhan dudc dudc ching thuc tr moét CA (Certificate
Authority), applet phai dé trinh tai liéu chirfng thuc su nhan dang cua né.
Hién gid cac cong ty dua ra cac dich vu xac nhan chirng thuc sau:

» VeriSign

> Ching thuc Thawte
Ban cé thé thiét I1ap cdc mulrc bdo méat khac nhau. MOt applet cé thé dua ra su uy thac
hoan toan, hodc khéng uy thac, véi su giup d8 cua tap cac I6p goi la “Quyén”
(Permissions). Nhung nhin chung, moi applet dugc gidi han moét cach day du, tri khi nha
phat trién ky danh applet. Diéu nay thiét 1ap cho nha phat trién dang tin cay.

10.4 Khoa bao mat Java (Java Security key).

Chung ta can tao 3 céng cu, tén Ia, “jar’, ‘jarsigner’, va ‘keytool’, trudc khi dung cac applet
ky danh. Chlang ta can tao cap khda cong céng/riéng, va lam cho né tré nén san sang vdi
cOng cu jarsigner.

Bay gid, chung ta sé tao cac cong dung cua keystore.
> Keystore (Luu trir khoa)
Keystore la mét co sé dif liéu khoa, chlra cac chiing thuc s6 dung d€ nhan dang cac gia
tri khod cong cong.

> Keytool (Cong cu khoad)

Keytool 1a cong cu khod bao mat cua java, tao va quan ly khdéa cong cong, khoa riéng, va
cac chiing thuc bao mét. Né cling cé thé thuc hién:

o Quan ly cap khoa cbng cong/riéng

o Luu trit cac khoa céng codng

o Dung céc chirng thuc dé xac thuc chirng thuc khac.

o Xac thuc (Authenticate) di li€u nguodn.
Tat ca thong tin ma keytool quan ly dudc Iuu trir trong co sé dit liéu goi la keystore. Sun
c6 mot keystore mat dinh dung moét dinh dang file méi goi la JKS (java key store Luu trit
khod java). P& kiém néu hé théng ban cé mdt keystore dudi dinh dang nay, thuc hién ciu
lénh sau tai ddu nhéc lénh:

Keytool -list
Théng b&o 16i sau xuat hién néu ban khéng cé gi trong keystore cta ban.

Keytool error: keystore file does not exist: c:\windows\.keystore
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JDK tim keystore chinh trong thu muc C:\windows\. Day la moét vi tri chung cho céc file hé
théng quan trong trén windows 95, 98 va NT systems.

Tuy chon keystore cling cé thé dugc st dung trong 1énh keytool, nhu sau:
keytool -list keystore c:\java\try

Cau lénh nay chi cho JDK tim keystore trong file dudc goi la ‘try’ trong thu muc
‘C:\java\try’. Néu khdng tim thdy, s& hién thi théng bdo 16i nhu trén.

Muc ‘-genkey’ c6 thé dugc s dung cung vdi cdu Iénh keytool dé tao cdp khod cdng
cdng/riéng. Ban ciling cé thé dung mét s8 cac tuy chon khac. Dang don gidn nhit nhu sau:

keytool —genkey —-alias "I"”

Bi danh (alias) c6 thé dugc dung luu trit, thay thé hodc xoa cdp khoa. Cac bi danh keytool
khong phan biét chitr hoa. Trong Iénh trén, ching ta khéng s dung tuy chon keystore.
NEéu cung cau lénh s dung tuy chon keystore, sé dugc viét lai nhu sau:

keytool —genkey —-alias "I"” —keystore "store”

Trong Iénh trén, cdap khod sé dudc luu trit trong keystore ‘store’, va khéng luu trong
keystore mat dinh cua hé thdong.

Sau khi nhép 1énh trén vao, va nhén phim enter, keytool nhdc ban nhdp vao mét khau
(password) cho keystore, nhu sau:

Enter keystore password

Nhép vao ‘password’ nhu yéu cau.
Ti€p theo, keytool nhac ban nhép vao cac théng tin bd sung nhu:

What is your first and last name? (Tén va ho)

[unknown]

what is the name of your organization unit?

[unknown]: software Development.

What is the name of your organization? (Tén cua té chdrc)

[Unknown]: ABC Consultants (tu van ABC)

What is the name of your city or Locality? (tén thanh phé hoac dia phuong cua
ban)

[Unknown]: California

What is the name of your State or Province? (tén bang hoac tinh cua ban)
[Unknown]:United States of America

What is the two-letter country code for this unit?(Ma quéc gia vdi 2 ky tu)
[Unknown]: US

Khi ban da nh&p vao cac thdng tin, keytool hién thi thdng tin sau:
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Is <CN=Bob Fernandes, OU=Software Development, O=ABC Consultants,
L=California, ST=United States of America, C=US>correct?

[no]:
Cudi cung, keystool nhic ban nhdp vao mét kh&u cho khoa riéng cua ban, nhu:

Enter key password for <I>
(RETURN if same as keystore password)

Théng tin trén dudc s dung dé két hop su phén biét tén (name) X500 vai bi danh (alias).
Thong tin trén cling cé thé dudc dua vao truc ti€p tir muc chon ‘-dname’

Mat kh&u sau cung phan biét vdi mat khiu keystore. N6 dugc dung truy cdp khod riéng
clia cép khod cdng céng. Mat khdu co thé truc ti€p chi rd badng cach s dung tuy chon -
keypass’. Néu méat khdu khdng chi rd, mét khdu keystore dugc sé dudgc dung. Tuy chon '-
keypasswd’ dung thay ddi méat kh&u. Tuy chon ‘-keyalg’ chi rd thut toan tao c3p khoa.

Khi ban tao mot khoa va bd sung nd vao trong keystore, ban cé thé dung tuy chon -list’
cua keytool dé xem khoa cé trong keystore hay khong.

D& x0a cdp khoa tir co sé liéu, dung Iénh sau:
keytool —-delete —alias aliasName
‘aliasName’ chi tén cua khoa dugc xoa.

Bay gid, ching ta tao cap khoa riéng/cong cong cho file JAR, ching ta hay ky danh né.
Lénh jarsigner dung dé ky danh mét file JAR. Nhép lénh sau vao ddu nhic DOS:

jarsigner —keystore keyStore —storepass storePassword -keypass keyPassword

Bang sau cung cap danh sach cua JARFileNames va bi danh:

Tuy chon MO ta

keyStore Tén keystore s dung
storePassword Mat khau keystore
keyPassword Mat khdu khoa riéng
JARFileName Tén cua file JAR dugc ky danh
Alias Bi danh cua b6 ky danh

Bang 10.2 JARFileNames va bi danh

PE& ky danh file JAR ‘pack.jar’, v3i keystore ‘store’, va mét khdu dé Iuu trit va cac khoa
riéng la ‘password’, dung lénh sau:

jarsigner —keystore store —storepass password -keypass password pack.jar pk
‘pk’ nghia la tén bi danh.
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Néu tuy chon ‘-keystore’ khéng chi ro, thi keystore mat dinh dugc dung.
D& chi rd chit ky cta file JAR dugc dinh danh, ding tuy chon ‘-verify’.
jarsigner —verify pack.jar

‘pack.jar’ chi tén file JAR. Néu chir ky khdong hgp 1€, thi ngoai 1€ sau dugc ném ra
(thrown).

Jarsigner:java.util.zip.ZipException:invalid entry size (expected 900 but got 876
bytes)

Ngugc lai, xuat hién thong bao “jar verified” (jar dugc xac minh)
Qua trinh xac thuc kiém tra theo céc budc sau:

> Co file *.DSA’ chura chit ky hop 1€ cho file chr ky .SF khong.
» Cb cac muc trong file chit ky la cac tédm lugc hgp Ié cho moi muc tuang Ung file ké
khai (manifest file)

10.5 Chir ky dién tu (Digital Certificates)

Cho dén bay gid, chung ta da hoc cach tao va ky danh mot file JAR. Bay giG, ching ta sé
hoc cach xudt cac chir ky dién t&r (digital certificates), s& sir dung dé xac thuc chit ky cua
céac file JAR. Chulng ta cling s& hoc cadc nhép chit ky dién tir tir cac file cac.

Chir ky dién tor la mot file, mét dGi tugng, hodac mot thong bao dugc ky danh bdi quyén
ching thuc (certificate authority). The CA (Certificate authority) cap chirfng nhan gia tri
cac khod céng cdng. Chirng nhén X.509 cua td chiic International Standards Organization
la mét dang chiing nhén s6 phé bién. Keytool hd trg nhitng chirng nhan nay.

Keytool & budc dau tién can nhan dudc moét ching nhén (certificate). Chung ta dung
chirtng nhan dé tao cap khod ‘cong cong/riéng’ (private/public). Keytool nhédp vao cac
chrng nhan d3 dudc tao va dudc ky danh. Keytool tu ddng gan (bundle) khod céng cdng
mdi v8i mot chirng nhdn mdi. Cung thuc thé da tao khoa cdng cdng ky danh chifng nhan
nay. D6 dudc goi la ‘self-signed certificates’ (Ching nhan tu ky danh). Cac chirfng nhan
nay khdng phai 1a chirng nhan dang tin cdy cho dinh danh. Tuy nhién, ching can dé tao
cac yéu cau ky danh chirng nhan (certificate-signing request).

Keytool va tuy chon dudc s dung dé€ tao cac chrng nhan trén. Cau lénh sau gilp tao cac
ching nhan trén:

keytool —keystore store —alias mykey —certreq —file mykey.txt

Cap khoa dugc tao la ‘mykey’. Tuy chon ‘-file’ chi tén file, ma yéu cau ky danh ching
nhan dung dé€ luu.
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Dung Iénh ‘-export’ xuat cac ch’rng nhan nay nhu sau:
keytool —export —keystore store —alias pk -file mykey

CAu lénh trén hién thi ddu nhic sau:

Enter keystore password

Ching nhan da luu trir trong <mykey>

Dé& nhap cac chi’ng nhan khac vao keystore clia ban, nhap céu |Iénh sau:

keytool import —keytool keystore —-alias alias —file filename

Tén dudc chi nhu la tén file chira chirng nhan dudc nhap vao (imported certificate).

Cau Iénh sau chi tén bi danh 1a ‘alice’ d& nhap chldng nhan trong file ‘mykey’ vao keystore
‘MyStore’:

keytool —import —keystore MyStore —-alias alice —file mykey

Cau lénh trén hién thi ddu nhic sau:

Enter keystore password (Nhdp vao mat khau keystore)

K&t qua xudt ra hién thi hai tuy chon -Owner va Issuer. N6 hién thj tén cong ty, nghé
nghiép, td chirc, dia diém, bang va tién té. N6 cling hién thi s6 serial va thdi gian cé gia
tri. Cubi cung, nd hoi c6 la chirng nhan uy thac khéng. Chirng nhan dugc chap thuan cho
su’ uy thac cua riéng ban.

Dung lénh *-list’ liét ké ndi dung cua keystore nhu sau:

keystool -list —keystore Store

Cau Iénh trén yéu yéu password keystore

DUng tuy chon ‘-alias’ liét k& mét muc. Dung |énh -delete dé& xod bi danh trong keystore,
nhu sau:

keytool —delete —keystore Store —-alias alias

Dung Iénh *-printcert’ in chi'ng nhan dugc Iuu trir trong file, theo cach sau:
keytool —printcert —file myfile

Dung Iénh ‘-help’ nh&n vé danh séch t4t ca cac Iénh keytool hd trg:

keytool -help
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10.6 Cac goi bao mat java (JAVA Security packages)

Cac goi bao mat Java bao gom:
» java.security
Day la gbi API nhan bao mat (the core security API package). Chira cac I6p va giao dién
(interface) ho trg ma hoa (encryption), tinh bang tédm Iugc tai liéu va chir ky dién tur.
» java.security.acl
Ch(ra cac giao dién dung cai dat cac chinh sach diéu kién truy cép
» java.security.cert
Cung cép su hd trg cho chirng nhan X.509
» java.security.interfaces
binh nghia cac giao dién truy cap thuat toan chir ky dién tu (the digital signature
algorithm)
» java.security.spec
Cung cép cac I8p doc lap va phuc thudc vao thuat toan cho cac khoa.

Tom tat:
> Né&u kha ndng bdo mét trong applet khdng ddm bao, cac dit liéu nhay cdm cé thé
dugc sita d6i hodc phai bay.
> Muc dich chinh cta JAR la két nGi cac file ma applet sir dung trong mot file nén don.
Diéu nay cho phép cac applet nap vao trinh duyét mot cach hiéu qua.
> Mot file ké khai (manifest file) chra thong tin vé cac file Iuu tri.
> Chir ky dién tr 18 mét ma hoa kém vdéi chuong trinh d€ nhan dién chinh xac ndgi
nguon goc cua file.
Keystore la mot cd s& dif liéu cua cac khoa.
Keytool la cong cu khoa bao mat cua java.
chi’ng nhan dién t& l1a mot file, hoac moét déi tugng, hodac mot thong bdo duge ky
danh bdi quyén chirng nhan (certificate authority)

YV VYV V

Kiém tra kién thic:

1. File la file luu trr dudc nén.

2. Tuy chon , khi dung vd@i céng cu jar, trich rat tén file tr moét luu tri (file)

3. JAR tu dobng tao file ké khai, tham chi né khéng dudc chi ra true/false

4. Thudc tinh ,khi dung trong thé applet, chi cho trinh duyét nap file jar luu trit
cu thé, va tim file class dudc nhap vao.

5. Trong chit ky dién tu, dugc dung cho ma hoa va dugc dung cho
giai ma.

6. Tat cd cac thong tin keytool quan ly, dudc luu trir trong moét cd sd dir liéu goi la

7. keytool & budc dau tién can nhan dudc mot chirng nhan true/false
8. Goi chlra giao dién (interfaces) dung cai dat cac chinh sach diéu kién truy
cap

Tao cac cau lénh java thuc hién cac hanh déng sau:
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Tao mot file jar ‘core-java.jar’ chlra céac file 16p (class file) va cac file nguon.
Liét ké noi dung cua file jar.

Tao file html cho file CardLayoutDemao.class,file I8p dugc chlra trong file jar.
trich rut (extract) file jar

Dung Iénh keytool vdi tén bi danh va keystore dé€ tao ra cdp khod cdng cdng/riéng
mgi

Ky danh file jar mdi dugc tao

Xac minh chit ky (signature).

Xuat cac chL'rng nhan (certificate)

Liét ké ndi dung cua keystore

0 In cac ching nhan dudc luu trong file.

mhwheE

SOaNE
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