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LS1 NOI DAU

Céc phudng phap hudng déi tugng, dédc biét la ldp trinh hudng dét twong duge xiy
dung dya trén nhiu khai niém méi va dugc hd trg bdi nhifu cdng cy, ngdn ngl 1ap
trinh ([2], [8]) rdt manh giip cho viée tao ra nhiing phin mém tng dung c6 chat
lugng cao, ngay cang dap dng tot hon yéu cAu cua nguoi su dung.

Ngén ngit Java do giing Sun (http:/Hava.sun.com) phat trién ti ddu nhing nam 90
da trd thanh ngdn ngi 1ap trinh hudng déi tuong rat duge ua chudng trong nhiing
nim gAn diy nhd mot sd dac diém hét sdc thich hgp véi mang Internet, hién di va
dang duge dung phé bi¢n trén toan thé gidi nham dap Gng cac yéu cdu phat trién céc
Uung dung trén mang phuc vu cho nhidu ngudi sd dung véi nhiing mo: tr uong thue
hién phin mém khéc nhau, Java 1a mét ngbn ngk lap trinh hoan chinh duge thiél k&
theo cich tidp can hudng d8i tugng va k& thira, st dung lai eé ning cip cha nhitng
ngdn ngd 14p trinh trude nd.

V& mat cd phap, Java rit gidng véi C*, mdt ngbn ngit lap trinh hudng d01 tugng
dang phd bign nhit hién nay, nhung loat di mbt s6 tinh kha dung (facilities) qua
manh nhung khé va it dung, hodc thua vé mat ngdn nga [1] nhu: leoal bo k& thua
nhiéu 16p, vi chung cé thé tao ra nhiing lige dd di lidu dang &6 thi va la nguyén
nhan chinh cé thé giy ra su phic tap va khéng dam bao tinh nhit quin, tinh ddng
dfn trong quan hé théng tin ([10], [11]); Java khéng cho phép thao tdc s8 hoc trén
kidu con tré vi day l1a ngubn gée ctia nhitng “con bo” rit khd phat hién ra khi bién
dich, v.v... Muc dich chinh cta Java la: don gian, thén thi¢n, hudng dot tugng va
cdch tan nhdm tgo ra nhitng phén mém ing dung ddc lap vdi mol trivong sw dung

({71, (8]).

Cubn sach nay gidi thitu vé lap trinh hudng d6i tugng su dung ngdn ngid 14p trinh
Java. Noi dung chinh clia cudn sach duge trinh bay trong muci chugng.

Chugng I trinh bay khai quat cach tiép can hudng chic nang va lip trinh hudng déi
tugng. Ngon ngit md hinh héa hé théing UML [2] duge su dung dé dac ta cac khai
niém cd ban ctia 1ap trinh hudng d6i tugng. Chuong II gidi thi¢u chu trinh phat trién
etia cac chudng trinh Java, qua trinh dich, théng dich vé JVM (Java Virtual
Machine) vii cac thé loai chuong trinh ung dung, nhit la dng dung nhung (applet)
cha Java. Chuong III va chudng IV trinh bay nhiing khii niém cd s4 nhit ctia mot
ngén ngit 14p trinh va néu cach xay dung, t§ chuic 1dp cac ddi tugng trong cac chuong
trinh tng dung. Cac 1énh dicu khién dong thue hién chuong trinh, dic bift la co ché
xit 1y ngoai 1& hd trg dé tao ra nhiing chuong trinh hoat déng tit trong mei tinh
hudng, thich ing duge véi moi didu kién trén cd sd kiém soat duge cae 181, cac linh



hudng c6 thé xay ra, dude gidi thiéu chi ti6t & chuong V. Chuong VI dé cap d&n mdt
s6 1dp co s0 nhit chia Java va cac kidu ciu trie di liéu phé dung nhu kidu tuyén tap
(Collection), kiéu tap hgp (Set), kidu danh sach (List), v.v. Van dé phat trién nhing
ang dung applet va st dung giao dign d6 hoa ctia Windows (AWT) dudi dang cac
trang Web véi nhicu vi du minh hoa duge gidi thiéu & chuong V1I{. Chuong VIII gidi
thiéu cac 16p xu 1y céc lubng dit ligu vaolra chudn va nhing vin dé c6 t& chie, doc,
ghi 1én céc loai tép di ligu. Chuong IX trinh bay vin dé k&t ndl cdc cd s dit ligu véi
JDBC nhim tao ra nhiing hé thong phdn mém tich hgp tu nhiéu loai h¢ théng théng
tin khac nhau trén mang. LAn tai ban nay duge bd sung thém chuong X gidl thidu
céc thanh phdn cua Swing, cho phép tac ra nhiing phdn mém ma ban “thiy va cam
nhan duge”. Trong cac chuong ¢6 nhidu vi d1_1' ]a nhitng chugng trinh hoan chinh,
minh hoa cho cach st dung nhitng khai niém da néu 3 trén.

Cuén sach dude bién soan dya trén kinh nghiém giang day glao trinh phan tich,
thiét k& va lap trinh huéng dbi tugng cua tac gia trong nhiéu nam tai cac khoa
cao hoc, dai hoc cia DH Quéc Gia Ha Noi, DH Béach Khoa Ha Nbi, PH Khoa Hoc
Hu#, v.v. Cubn sach ¢d thé dung lam gido trinh hge tap, (4 ligu tham khao cho sinh
vién cac hé k§ su, ¢t nhéan, hoc vién cao hoc CNTT va cic ban quan tim dén van dé
lap trinh hudng 461 tugng dé phat tridn nhitng ing dung doc lap vl mdi trucng, hay
dé xay dung cic Web Site trén mang.

Tac gid bay to long biét on chAn thanh téi cac ban déng nghiép trong Phong cac He
théng phin mém tich hdp, dic biétl cam on TS. Dang Thanh Phu, Vién Cong nghé
Théng tin, TT KHTN & CNQG, PTS.TS. D6 bic Giéo, Khoa Céng nghé, DH QG HN
da dong vién, gbp ¥ va gitip dd d& hoan chinh ndi dung cudn sach nay. Xin cam on
Nha xuét ban Khoa hoc va Ky thuat da hd trg va tao diéu kign 4é& cubn sach dude tal
ban.

Mie dit rat ¢d gang nhung tai liéu nay chic chén khong tranh khoi nhimg sai sot.
Ching toi rét mong nhan dugc cac y kién déng gop ctia ban doc @& cb chinh 1y kip
thot.

Thu gép ¥ xin gt vé: Nha xuit ban Khoa hoc va Ky thudt 70 Trin Hung Pao Ha
NGi.

Ha Noi, thdang 5 ndm 2005

Téc gia
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GIGI THIEU VE LAP TRINH
HUONG POI TUGNG

1.1. CAC CACH TIEP CAN TRONG LAP TRINH

Phuong phap lap trinh truyén théng ching ta van ap dung dé 1a Idp trink ¢é cdu
trize. Phuong phap lap trinh nay thuc hién theo cach ti€p can hwdng chiic ndng dua
chit yéu vao viée phdan tdach cde chite ndng chinh cla bai toan thanh nhiing chitc nang
don gian hon va thuc hién 1am min dén tr trén xudng (top-down). Theo cach tiép can
huéng chitc nang, chugng trinh duge xem nhu 14 mot tap cac ham chic nang, trong
dé dit lidu va cac ham 1a tach rdi nhau. D&l véi nhitng hé thdng 16n, phic hop, dé
phitc tap clia chudng trinh tang lén, sy phu thudc clia né vao cac kiéu dit ma né xi 1y
cling ting theo. Cac kiéu di lidu duge xt Iy trong nhiéu chiic nang bén trong chudng
trinh ¢6 cau tric, va khi c6 su thay d6i vé kiéu dit liéu thi ciing phai thuc hién thay
d8i & moi noi ma dit lidu d6 dude s dung. Mot nhuge diém niia cua lap trinh hudng
chtic nang 1a khi ¢6 nhiéu ngudi tham gia xdy dung chudng trinh, moi ngudi duge
giao viét mot s8 chiic nang (ham) riéng biét nhung lai phai sit dung chung di liéu.
Khi ¢6 nhu ciu can thay déi dit lieu s& anh hudng rat 16n dén céng viée cla nhiéu
ngusi, v.v.

Phudng phap lap trinh ma ngay nay ching ta nghe néi ta nhiéu d6 1a ldp trinh
hudng déi twong. Lap trinh hudng d6i tugng dua trén nén tang la cac doi twgng. D61
tugng (thue thé) duge xay dyng trén cd sé gin dii lidu véi cac phép toan sé thé hién
dugde déng cach ma ching ta suy nghi, bao quat vé chiing trong thé gidi thye [3], [5].
Chang han, & t6 ¢6 banh xe, di chuyén duge va hudng clia né thay 461 dude bang cach
thay d6i tay lai. Tuong tu, cAy 12 loai thuc vat ¢6 than gé va 1a. Cay khing phai 14 6
t6 va nhitng gi thyc hién duge véi 6 t6 sé khéng lam duge vai cay.

Lap trinh huéng d61 tugng cho phép ching ta k&t hgp nhitng tri thitc bao quat vE cac
qua trinh thye t& v6i nhitng khai niém triu tuong duge si dung trong may tinh.
Chudng trinh hay hé théng hudng d6i tugng dude xem nhu 1a tap cac 16p doi tugng
tudng tac v6i nhau dé thue hién cic yéu céu cua bai toan dat ra.
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Nhu vay, hién nay chung ta c¢6 hai cach tiép can cd ban dé phat trién cac hg théng
phan mém: d6 la cach tiép can hudng chitc ning (Function-Oriented) vi hudng doi
tudng (Object-Oriented). Ca hai cach tidp can nay déu ap dung mjt nguyén ¥ chung
d€ mé hinh héa hé thong (d¢ hidu hé thong) 1a thyc hién “chia dé tri”, phan chia bai
toan thanh nhiing don vi tudng déi don gian ma c6 thé d& dang quan 1y dudc chung
mbt cach c6 hidu qua.

D& hidu ré va ap dung hiéu qua nhing phuong phap lap trinh can lya chon, chung ta
can phin biét nhing déc trung cd ban nhat, danh gia nhiing mat manh, mat yéu cua
ching.

1.1.1. LAP TRINH HUGNG CHUC NANG (THU TYC)

Nhitng ngdén ngit lap trinh bac cao truyén théng nhu COBOL, FORTRAN, PASCAL,
C v.v..., duge goi chung 12 ngdn ngt 14p trinh Audng chize ndng. Theo cach tiép can
hudng chic nang thi mot hé thang phin mém duge xem nhu la déy cac cong vide
(chiic ning) cdn thuc hién nhu nhap di lidu, tinh toan, xu 1y, lap bao cdo va in &n
k&t qua v.v... Mbi cong viée d6 s¢ dude thuc hi¢n bdi mdt s6 ham nhdt dinh. Nhut vay
trong tam ctia cdch tiép cdn nay la cde ham chic ndng. Cau tric clia chudng trinh
dugc xay dung theo cach £1&p can hudng chic niang cé dang nhu hinh 1.1.

Chugng trinh chinh

MAIN ()
V v
Ham_1 Ham_2 Ham_3
I [
v v v
Ham_4 Ham_b Ham_6
VR |
Ham_7 Ham_8 Ham_8

Hinh 1.1, Cdu trite ciig chuong trink hudng chitc nang.

Lap trinh huéng chite nang (LTHCN) stt dung ky thudt phan rd cde chic nang tham}
theo cach tiép can top-down dé tao ra ¢du tric phan ¢ép. Chuong trinh dudge xay
dung theo cach ti€p can hudng chitc nang thyc chét 1a tdp cac chuong trinh con (cO

thé xem nhu 14 cac ham) ma theo dé may tinh can thuc hién d€ hoan thanh nhing
nhiém vu dat ra cta hé thong. -

Khi dat trong tam vao cac ham thi du liéu, nhitng cai ma céc ham st dung dé thuc
hién cong viée ctia minh lai #ré thanh thit yéu. Cai gl sé xay ra doil vai dit lidu va gan
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dit lidu v6i cdc ham nhu thé nao? cung nhidu van dé khac cAn phai giai quyét khi
chuing ta mudn xiy dung cac phuong phap phl hgp dé phat trién nhitng hé théng
phéan mém giai quyét nhiing yéu cAu dit ra cta thuyc t& Hon nita, hé thong luén la
mét thé thong nhét, do vay cdc ham trong mot chuong trinh phdi cé lién hé, trao dot
dutoc vdi nhau. Nhu ching ta da bift, cic ham (cac bé phan chic nang) chi co thé
trao d6i dude véi nhau thong qua cde tham s6, nghia la phdi s dung bién chung
(global). M&i ham cé thé c6 vung di liéu riéng con goi 1 di lidu cuc bé (local). Méi
quan hé giia dit liéu va ham trong chuong trinh huéng chiic ning dudc mé ta trong
hinh 1.2.

Dt liéu chung D ligu chung
(Global) (Global}
|
v v v
Ham_1 Ham_2 Ham_3
D li&u riéng Dirligu riéng Dir ligu riéng
{Local} {Local} {Local)

Hinh I.2. Quan hé gitta dit liéu va ham trong LTHCN.

Nhidu ham cé thé truy nhap, sz dung di liéu chung, lam thay d6i gid tri ctia ching
va vl vay rét kho kiém sodt. Nhat 1a d6i vdi cac chuong trinh 16n, phitc tap thi van dé
cang tré nén khé khan hon. Khi ching ta muén thay doi, bé sung cau trdc dit liéu
dung chung cho modt s& ham thi chiing ta phai thay d6i hdu nhu tat ca cac ham lién
gquan dén dit liéu do. Nhat 1a déi véi nhiing chuong trinh, dy an tin hoc 1én, phc tap
d51 hdi nhidu ngudi, nhidu nhém tham gia thi nhitng thay d6i etia nhiing bién di liéu
chung sé dnh huong 61 tat ca nhitng ai ¢6 lién quan tdi chung.

Mbt dic tinh nita ctia cach tiép can hudng chic nang dé nhan thay 1a tinh md (open)
ctia hé théng kém. Thi nhat, vi dua chinh vao chic ndng ma trong thue t€ thi nhiém
vy ctia hé théng lai hay thay ddi nén khi ¢6 mudn cho hé¢ théng dap tng cac yéu cau
thi phai thay déi lai cdu tric cua hé théng, nghia 13 phai thi€t k&, 14p trinh lai hé
théng. Thi hai, viée sit dung cac bién dit liéu chung trong chuong trinh lam cho cac
nhém chiic ning phu thudc vao nhau vé cdu trdc dit liéu nén cling han ché tinh mg
clia hé thong. Trong thue t&, cd cdu t8 chitc ¢ha moi t8 chite thudng it thay dét hon la
chiic néing, nhiém vu phai thuc hién.

Mat khac, cach tiép can hudng chiic nang lai tdch diz liéu khoi chite ndng x2 Iy nén
vin dé che gidu, bao vé théng tin trong hé théng 1a kém, nghia la van dé an todn, an
ninh dit liéu 1a rat phic tap.

Ngoai ra cach tiép can huéng chic nang ciing khéng hd trg viée sw dung lai va ké
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thiza nén chét luong va gia thanh cla cac phan mém rat kho duge cai thién. Nhiing
trd ngai ma ching ta da néu g trén sé lam cho m6 hinh duge xay dung theo cach tiép
can huéng chic nang khéng md ta dude diy d1, trung thyc hé thong trong thuc té.

1.1.2. LAP TRINH HUOGNG BOI TUGNG

Ngudec lai, 1ap trinh huéng d6i tugng (LTHDT) dat trong tam vao cdc déi tuong, yéu
t§ quan trong trong qua trinh phat trién chuong trinh va n6é khéng cho phép di ligu
tach biét, chuyén dong tu do trong hé théng. Dit liéu duge gin chit vl cac ham
thanh phin va chiang duge t8 chitc, quan 1y truy nhap theo nhidu mtc khac nhau.

LTHDT cho phép ching ta phén tich bai toan thanh tép cdc thue the duge goi la céc
lop déi tuong, sau d6 xay dung cac dit ligu thanh phdn cing véi cac ham thanh phan
thao tac trén cac dit Hidu 46 va trao ddi véi nhitng d8i tugng khac dé thuc hién nhing
nhiém vy dude glao.

Mot chuong trinh, mdt hé théng dude xem nhu 1& mot tap cac 16p déi tugng va céac dol
tugng do trao d8i vé6i nhau théng qua viée gui va nhan cac théng diép (message), do
vay mot chuong trinh hudng d6i tudgng thuc su cd thé hoan toan khéng cdn su dung
bign chung [1], {3].

Lap trinh hudéng d6i tugng dua chi; yéu vao cde doi tugng, nén khi ¢6 nhu ciu thay
@i thi ch cAn thay ddi & m6t s6 16p 6 lién quan, hoac c6 thé bd sung mdt sb 16p mdi
trén cd s3 k& thira va st dung lai nhidu nhat c6 thé. Mat khac, nhu trén da phén
tich, mot chuong trinh hudng d6i tugng co thé khéng st dung hoic han ché st dung
cac bién chung, do vay d& dang tao ra duge nhiing hé théng ¢6 tink mo cao hon.

Co ché bao boc, che gidu théng tin cua phuong phap hudng dbi tugng giup tao ra
duge nhiing hé thong an toan, an ninh cao hon cach ti6p can hudng chiic nang.

Hon nita, phuong phap hudng d6i tugng con hb trd rat manh nguyén 1y stz dung lai
nhidu nhét c6 thé va tao ra moi khd ndng dé ké thira nhiing 16p da duoc thidt k&, lap
trinh t&t 8 nhanh chéng tao ra duge nhiing phan mém c6 chét lugng, gia thanh ré

hon va dap Ung cac yéu cau clia ngudi su dung.

12. NHUNG KHAI NIEM CO BAN CUA LAP TRINH HUSNG DO
TUONG

Pé tién 1gi va phi hgp vi1 xu th& phat trién hién nay cla cbng nghé thong tin, chung
ta sé sit dung UML (Unified Modelling Language [2], [7) dé d#c ta nhitng khai
niém cd ban cha lap trinh hudng d6i tugng thong qua Rational Rose
(http://www.rational.com) . UML 1a ngon ngiz mo hinh héa hink thitc, théng nhdt va
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trze quan. Phan 16n cac thong tin trong md hinh duge thé hién béi cac ky hiéu db
hea, biéu db thé hién mai quan hé giita cac thanh phén cia hé thong mot cach théng
nhAt va ¢o logic chat ché.

UML duge st dung dé ddc td, xdy dwng va lam tai liéu cho cde tdc pham (Artifacts),
cde két qud chia clia ede pha phan tich, thiét ké va ldp trinh hudng dét tuong dudi
dang cac biéu db, ban mau hay cac trang Web.

UML 14 ngdn ngit chuan céng nghiép dé lap k& hoach chi ti&t phat trién phan mém.
Hién nay nhifu hing sdn xudt phdn mém 16n nhu: Microsoft, IBM, HP, Oracle,
Digital Equipment Corp., Texas Instruments, Rational Software, v.v., st dung UML
nhit 12 chuén cho ngén ngit md hinh héa hé théng phan mém.

Phuong phap huéng d6i tugng duge xay dyng dya trén mdt tap cac khai niém co s6:
Déi tugng (object),

Lap d6i tugng (class),

Tritu tugng héa dit lidu (Data Abstraction),

Bao boc va che gigdu théng tin (Encapsulation and Information Hiding),
M6 réng, k& thita gita cac 16p (Inheritance),

Da xa va nap chéng (Polymorphism and Overloading),

Lién két dong (Dynamic Binding),

® o o e

Truyén thong digp (Message Passing).

1.2.1. DO TUONG

D6i tugng 1a khai niém cd $d, quan trong nhét cla cach tiép can hudng 461 tugng.
D61 tuong 1a thue thé ctia hé thong, cia CSDL va duge xac dinh thoéng qua dinh danh
ID (IDentifier) cia chiing. M&i d6i titgng c6 tdp cde ddc trung bao gom ca cée phén
tai sdn thudng 1a cde di liéu thanh phdn hay cac thude tinh mo ta cac tinh chit va
cde phuong thite, cde thao tdce trén cdc di lidu dé xac dinh hanh vi cua d6i tugng dé.

D6i tugng la nhiing thue thé duge xac dinh trong thoi gian hé théng hudng d61 tuong
hoat déng. Nhu vay déi tuong cé thé biéu didn cho ngudi, vat, hay mét bang dit ligu
hodc bat ky mdt hang thic nao d6 cin xt 1y trong chudng trinh. P6l tugng cling cb
thé 14 cac dit 1iéu dudc dinh nghia bdi ngudi sit dung (ngudi lap trinh) nhu vector,
danh sach, céc record v.v... Nhiém vu cia LTHDT 14 phén tich bai toan thanh cac
d8i tudng va xac dinh duge ban chét clia sy trao déi thong tin gilta ching. Déi tugng
trong chudng trinh cdn phai duge chon sao cho né thé hién dudc mat cach gan nhit
vgi nhitng thuc thé c6 trong hé thong thyc.

Nhu vay, d6i tuong duge dinh nghia mdt cach triru tugng nhu la mot khai niém, majt
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cau tric gop chung ca phan di lidu (thude tinh) véi chc ham (phudng thite) thao tac
trén nhitng di licu dé va c6 thé trao déi vél nhing do1 tugng khac. Theo quan diém
cua ngudi lap trinh [3], d6i tuong duge xem nhu la ving b nhd duve phén chia trong
mdy tinh dé luu triv diz liéu va tap cde ham tdc dong trén di liéu gdn vdi ching. Boi
vi cic viing phan hoach bg nhé la dde lap véi nhau nén cac dé1 tugng cod thé s dung
b&i nhidu chuong trinh khéc nhau ma khéng anh hudng ldn nhau.

1.2.2. LOP DOI TUQNG

Ldp la ban mau hay mat kidu chung cho tdt cd nhiing ddi tuong c6 nhiing ddc trung
giéng nhau, nghia l1a c¢d cac thude tinh va hanh vi gidng nhau. Dél tugng chinh Ia thé
hién (ca thé) cia mot 16p xéc dinh. Trong jap trinh huéng dé1 tugng, 16p duge xem la
déng nhat voi kidu di lidu triu tugng (ADT - Abstract Data Type duge Barbara dé
xu#t vao nhitng nam 70).

Phuong phap lap trinh Awdng d6i tugng 1a cach phan chia chudng trinh thanh cac
don thé (cac 16p) bing cach tao ra cac viang bd nhd cho cA dit liéu 14n ham va ching
s& duge st dung nhu cac mau d8 tao ra ban sao ting d6i tugng khi ching duge tao ra
trong hé thong.

Nhiém vu cta ngudi 1ap trinh la tim cach xac dinh ddy du, chinh xac danh sach cac
16p dai dién cho tit ca cac thuc thé trong hé thdng va méi quan hé gidia cac 16p dai
tugng do [3), [5).

Nhu vay, 1dp chinh la tap cac 481 tugng c6 ciing cac thude tinh va hanh vi giong
nhau. Cac thanh phéan caa 18p c6 thé chia thanh ba vung quan ly chinh: cong khai
(public), duge bao vé (protected) va vung riéng (private). Trong ngdn ngd md hinh
héa théng nhit UML, cdu tric cua 16p thudng duge dac ta boi: tén cua 16p, tap cac
thudc tinh va tap cac ham.

E—

& Studento: Intager
oFNMmane | String
‘RQI_Name:String

DgetFNamal
SyetLName(
SgetSudentrlo §

Hinh {.3. Lép Student trong UML.

Ldp c6 tén 12 Student. Lop cb ba thude tinh: StudentNo cb kiéu Integer 1a s8 hitu
riéng (private), bi khoa; thudce tinh FName c6 kiéu String 1a cong khail {public) va
thuje tinh LName 1a duge bao vé (protected). Ldp Student ¢6 ba ham
getStudentNo(), getFName(), getLName() déu 1a cong khai
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1.2.3. TRUU TUQONG HOA DU LIEU

Tritu tuong hoa 1a cach bifu didn nhitng dic tinh chinh va bé qua nhing chi tiét.
Trizu tégng héa 14 sy mao rong khai mém kidu dit liéu va cho phép dinh nghia nhiing
phép toan tritu tugng trén céc di ligu truu tudng.

Dé xay dung céc 1dp, ching ta phai st dung khai niém tritu tucng hoa. Vi dy, chung
ta co thé dinh nghla mdt 16p 1a danh sach cac thude tinh triru tugng nhu 1a kich
thudc, hinh dang, mAu va cac ham xéc dinh trén cac thuge tinh nay dé mb ta cac doi
tugng trong khéng gian hinh hee. Trong lap trinh, 16p duge su dung nhu kidu dit liéu
tricu fugng.

Khi x4y ding phdn mém thi nguyén 1y triu tudng hoa dugde thuc hidn thong qua viée
tritu tugng héa cac-chic nang, ham (thuét toan) va triu tugng héa cac kiéu dit lidu
nguyén thiy.

1.2.4. BAO BOC VA CHE GIAU THONG TIN

Vide déng géi dir liéu va cde ham vao mét don vi cdu trie (goi 1a 16p) dude xem nhu
mot nguyén téc bao boc théng tin. K¥ thuat nay cho phép xac dinh cac vang dac
trung riéng, cong khai hay dude bao vé bao gdm ca dit Héu va che cdu lénh nham diéu
khién hodc han ché nhitng truy nhép tuy tién cua nhiing dél tugng khac. Dl Ligu
dude t6 chiic sao cho thé€ gidi bén ngoai (cac d6i tugng & 16p khac) khéng truy nhap
dugde vao nhitng thude tinh riéng va chi cho phép cac ham trong cung lép hodic trong
nhiing 16p c¢6 quan hé k& thiza véi nhau duge quyén truy nhap dén vung duge bao vé.
Vung céng khai cta 16p thi cho phép moi d&i tuang duge phép truy nhap.

Chinh cac ham thanh phén cong khai ctia Idp sé dong vai tro nhu la giao dién giua
cde d6i twong va véi phan con lai cda hé thong. Nguyén tic bao boc di liéu dé ngin
c&m su truy nhap truc tidp trong 1ap trinh dude gol 1a sy che gi@u thong tin.

Nguyén 1y bao boc che gidu théng tin ctia 16p ddi tugng duge md ta nhu trong hinh 1.4.

Viung private

D liéu riéng

Ham riéng |
Ving public 1 '

Dir liéu céng khai

Ham cdng khai

Hinh 1 4. Bao boc va che gidu théng tin ciia Idp doi tuong.
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1.2.5. SU M3 RONG, KE THUA GIUA CAC LOP

Nguyen 1y k& thita cho phép cac dél tugng cda 16p nay dude quyén st dung mot s6
tinh chéat (ca dii lidu va cac ham thanh phén) cna cac 16p khac. Mot 16p ¢6 thé 1a iép
con (Idp ddn xuat) cia mot 16p khae, nghia la co thé bd sung thém mot s tinh chit
dé thu hep pham vi xac dinh céac d6i tugng trong 16p méi cho phix hop v ngl canh
trong thyc t€.

Theo nguyén 1y chung clia k€ thita thi chi nhing thudce tinh, ham thanh phan dugce
béo vé va cong khai la duge quyén ké thita, con nhiing thuéc tinh, ham thanh phén
riéng la khong duge phép ké thiza. Nhiing thude tinh va ham duce ké thua tit idp cha
(lop co s¢) duge xem nhu la “tai san” cua chinh cac d8i tugng con chau, ching cb
quyén st dung ma khong cdn phai khai bao hay dinh nghia la1. Nhu vay, nguyén ly
k& thita trong lap trinh huéng d8i tugng hoan toan dong nhat véi nguyén ly k& thia
gia san trong xa hoi loal ngudi.

Phuong phap hudng d6i tugng néi chung ho trg hai nguyén 1y k& thita: k& thiza don
vé k¢ thiza boi. K& thita don 12 mét 16p c6 thé ké thita tit mdt 1dp cd 86, con k& thira
boi 14 mét 16p ¢6 thé k& thita tit nhiéu hon mét 16p co sd. Ngon ngit C++ hé trg cd hai
nguyén 1y k& thita, nhung Java chi k6 trg thue hién ké thita don [8].

Nguyén ly ké thua don hé trg cho viée tao ra cAu tric cdy phan cAp cac 1dp. Vi dy,
mét trudng dai hoc dao tao sinh vién cé ba khoa: Khoa X& hoi, Khoa Cong nghé
Théng tin va Khoa Toan. Ching ta ¢6 thé xay dung 16p Sink vién 1a 16p cd s6 dé tir
d6 xay dung tiép ba lép k& thia 1a: Khoa Xa hi, Khoa Todn va Khoa CNTT. Hé
théng s& duge thiét k€ thanh cac 16p k& thira va duge md ta trong UML nhu sauw:

] Knoa Xihgi

[
[ 1 i

Hinh 1.5. Cdu tricc phan cap cde lop theo quan hé ké thiza trong UML.

Trong LTHDT, khai niém k& thita kéo theo ¥ tudng su dung lai. Nghia la tu moét 16p
da dude xdy dung ching ta cé thé b3 sung thém mot s8 tinh chit tao ra mdt 16p méi
k& thita 16p cii ma khong 1am thay déi nhitng cai da co.

Khai niém k& thira duge hidu nhu co ch& sao chép do khong ddn diéu. Trong thyc té,
moi viée xay ra tya nhu nhiing 16p co sd déu dude sao vao trong ldp con (16p dan
xu&t) miac du diéu nay khéng duge cai ddt tudng minh (nén goi 12 sao chép 40) va
viée sao chép chi thyc hién déi véi nhiing théng tin chua dude xac dinh trong céac 16p
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co 55 (sao chép khong don diéu). Do vay, co thé dién dat co ché ké& thita nhu sau:

1. Lép A k& thira 1ép B s& ¢ (khong tudng minh) tit ca cac thudc tinh, ham da
duge x4c dinh trong B, & nhitng ving duge phép ké thiuta (duge bao vé, cong
khai),

9. B3 sung thém mot s6 thude tinh, ham dé mé ta duge ding cac hanh vi cia
nhiing d6i tugng ma 16p A quén 1y.

1.2.6. DA XA (TUONG UNG BOI) VA NAP CHONG

Mot khai niém quan trong nifa trong LTHDT la khai niém da xg tudng tu nhu trong
toan hoc. Pa xa 1a ky thuat duge st dung dé mo ta khd ndng gui mot thong diép
chung tdi nhiéu doi tugng ma moi déi tugng lai c6 cdeh xit Iy riéng theo ngit canh clia
minh.

Da xa déng mdt vai trd quan trong trong viéc tao ra cae dbi tuong cé cdu truc vl
nhitng noi dung thye hién khac nhau m4 lai ¢6 kha ning st dung chung mbt giac
dién (cang mét tén goi). Theo mot nghia nao d6, da xa 1a sy m3 rong khai niém sl
dung lai trong nguyén ly k& thita. Hinh 1.6 cho chdng ta thdy ham c6 tén la Ve() co
thé st dung dé vé cac hinh khac nhau phu thuge vao déi tugng la cac hinh khi goi dé
thuc hién.

Tam gidc, Hinh tron va Hinh chiz nhét 1a cac 14p con cia 16p Hinh. Ham Ve() 12 ham
da xa va né duge xac dinh tiy theo nglt canh khi st dung. Khi goi thyc hién a61
tudng la Tam gidc thi sé vé tam giac, néu d6i tugng 13 hinh tron thi vé hinh tron,
V.V

Hinh 1.6. Tuong ting boi ciia ham Ve().

Nap chéng (Overloading) 12 mét truong hdp cua da xa. Nap chéng 1a kha ning cla
mot khai niém (nhu cac phép toan chdng han) c6 thé dugdc st dung vl nhiéu noi
dung thuc hién khac nhau tuy theo ngi canh, cu thé 1a tuy thudc vao kiéu va s8 céc
tham s6 ctia chiing. Vi dy, ham Cong() co thé dude nap chdng dé cHng cac sd nguyén

(int), 88 thuce (float), s§ phic (Complex) hoac ghép chc xau ky tu (String), v.v.

int Cong(int, int}); /f Céng hai s0 nguyén
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float Cong{float, float); " Cong hai s6 thye
Complex Cong(Complex, Complex); / Cong hai s phic
String Cong(String, String); {f Ghép hal xdu

String Cong{(String, int); /f Ghép mat xau vl mot sé nguyén

1.2.7. LIEN KET DONG

Lién k&t théng thudng (Jién két tinh) la dang litn két duge xac dinh ngay khi dich
chuong trinh. Hdu hét cac chudng trinh duge viét bang Pascal, C déu la dang lién
kit tinh. Lién két déng 1a dang lién k&t cac ham, chiic nang khi chudng trinh thyc
hién cac 191 goi cac ham, chie nang d6. Nhu vay trong lién két dong, ndi dung cia
doan chuong trinh ing vi chic nang, ham sé khong duge xac dinh cho dén khi thue
hién 161 goi tél chic nang, ham d6. Lién k&t dong lién quan chit ché vl nhitng khai
niém da xa va ké thita trong lap trinh huéng d6i tugng. Chinh nhd khai niém lién
két dong ma nhiéu khai niém cta 1ap trinh hudng d6i tugng nhu khai niém da xa
thue hién duge.

Chiing ta hiy xét ham Ve() trong hinh 1.6. Theo nguyén 1§ k€ thita thi moi déi tugng
déu ¢6 thé sit dung him nay dé vé cac hinh cy thé khi hé théng thue hién. Ham Ve()
duge dinh nghia lal & trong cac 16p Qin xuAt dé vé tam giac, hinh tron hay hinh chi
nhit theo cac thuat toan tudng Ung. Khi thye hién, vi du: néu dai tugng Hinh la
Hinh tron thi hé thong sé lidn két véi ham Ve() duge dinh nghia trong 16p Hinh tron
dé vé hinh tron.

1.2.8. TRUYEN THONG DIEP

Chudng trinh hudng déi tugng (duge thist k& va lap trinh theo phuong phap huéng
d6i tuong) bao gém mdt tap cac doi tugng va m&i quan hé giita cac doi tugng do véi
nhau. Vi vay, lap trinh trong ngdén ngt hudng d6i tugng bao gbm cice budc sau:

1. Tao ra cac 1dp déi tugng va md ta hanh vi cua ching;

9. Tao ra cic d8i tugng theo dinh nghia ctia cac 16p;

2. Xac dinh su trao d6i thong tin gitta cac d6i tugng trong hé théng.

Céc d8i tugng gl va nhan thong tin trong hé théng hudng doi tugng cling giong nhu
con ngudi trao d8i véi nhau trong xa hoi. Chinh nguyén ly trao 461 thong tin bing
cach truyén thong diép cho phép ching ta 4 dang xAy dung duge hé thong md phong
gan hon véi thyc t& Truyén thong diép cho mét déi tugng tidce 1a bao cho né phai thuc
hién mét viée, mét yéu cAu (thinh cAu) nao dé. Cach dng xit cla dai tugng s& dude mo
ta o trong 1p thong qua cac ham cdng khai (hay con duge goi la 16p dich vu).
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Trong chudng trinh, théng diép gii dén cho mot d6i tuong chinh 1a dé yéu clu thuc
hién mot cong viéc cu thé, nghia 1a st dung nhiing ham tuong tng dé xi ly da liéu
da dude khai bao trong 16p d61 tugng d6. Vi vay, trong thong diép phai chi ra dude
ham can thuc hién ca d6i tudng nhan thong diép. Hon thé nia, thong diép truyén
di phai xac dinh tén d6i tugng, tén ham (théng diép) va théng tin truyén di. Vi du,
khi hé théng may tinh muén in mot tép dataFile thi may tinh hién thai (:Computer)
gui dén cho d6i tudng :PrinterServer moét yéu cdu Print(dataFile). B6 phan dich vu
may in sé kiém tra xem néu may in dang ban thi luu yéu ciu d6 vao hang dgi bing
cach gii cho (:Queue) thong diép 1a Store(dataFile), ngudce lai gii yéu ciu in
Print(dataFile) cho d6i tuong :Printer. Hoat dong trao d6i thong diép gitia cac déi
tugng trén c6 thé mo ta trong UML nhu hinh 1.7.

:Computer |

\f

I 1: PrintidataFile)

"l
-

-

3: Printtd ataF ile)

Printer l

S —

Hinl 1.7. Truyén thong diép giita cdc doi tuong.

M&éi do6i tugng chi ton tai trong thoi gian nhat dinh. D6i tugng dude tao ra khi né
duge khai bao va sé bi hity bd khi chuong trinh ra khoéi mién xac dinh cua déi tugng
d6. Su trao d6i thong tin chi ¢6 thé thuc hién trong thoi gian ton tai cua déi tugng.

1.2.9. CAC UU PIEM CUA LAP TRINH HUGNG DOI TUONG

Nhu trén da phan tich, 1ap trinh huéng déi tugng dem lai mot s6 1¢i thé cho ca nguoi
thiét k& 1an nguoi lap trinh. Cach tiép can hudng déi tuong giai quyét duge nhiéu
van dé ton tai trong qua trinh phat trién phAn mém va tao ra dude nhitng san phim
phan mém c6 chat lugng cao. Nhiing phuong phap nay md ra mot trién vong to 16n
cho nhiing ngudi lap trinh. Hy vong s& c6 nhiéu san phdm phin mém tdt hon, dap
tng dude nhiing tinh chat vé san phdm chét lugng cao trong Cong nghé phan mém
va nhat 1a bao tri hé thong it ton kém hon. Nhiing uu diém chinh cia LTHDT la:

1. Théng qua nguyén ly k& thita, ching ta c6 thé loai bé duge nhitng doan
chuong trinh lip lai, du thira trong qua trinh mé ta cac 16p va md rong kha
ning su dung cac 16p da duge xay dung.

2. Chuong trinh dude xAy dung tit nhiing don thé (d6i tugng) trao ddi véi

nhau nén viéc thiét k& va lap trinh sé duge thuc hién theo quy trinh nhat
dinh cht khong phai dua vao kinh nghiém va ky thuat nhu truée. Diéu
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nay dam bao rit ngin dude thoi gian x4y dung hé théng va tAng nang suit
lao dong.

3. Nguyén 1y che gidu thong tin gitp nguoi lap trinh tao ra dude nhiing
chudng trinh an toan khong bi thay d&i bdi nhing doan chuong trinh khac
mdt cach tuy tién.

4. (6 théd xay dung duge anh xa cac d6i tugng cia bal toan vao d6l tuong cua
chudng trinh.

[ ]

Cach tiép can thiét k& dat trong tadm vao di lidu, giup chung ta xay dung

duge md hinh chi tié’t va phu hop v6i thuc té.

6. Nhiing hé thong hudng dbi tuong dé& md rong, nang cip thanh nhing hé ldn

han.

7. Ky thuat truyén théng diép trong viéc trao déi thong tin gilta cac ol tugng
giup cho viéc mo ta giao dién véi cac hé thong bén ngoal trd nén don gian hon.
C6 thé quan ly duge dd phic tap ctia nhitng san phim phan mém.

Khéng phai trong hé thong hudng d&i tugng nao ciing co tat ca cac tinh
chit néu trén. Kha nang xay dung duge chudng trinh c6 cac tinh chat dé

, con phu thude vao linh vyc Ung dung cta dy an tin hoc va vao phuong
phap thyc hién cua nguds phat trién phan mém.

1 3. CAC NGON NGU LAP TRINH HUONG D01 TUONG

Lap trinh hudng d6l tuong khéng la dac guyén cua mot ngdn ngld nao dac bigt. Cang
gidng nhu lap trinh c6 cau trac, nhitng khai niém trong 1ap trinh hudng d61 tugng b
thé cai dit trong nhing ngdn ngd lap trinh nhu C hoac Pascal. Tuy nhién, d6i véi
nhiing chuong trinh 16n, phic hgp thi v&n d& lap trinh sé trd nén phtc tap, néu su
dung nhiing ngdn ngit khong phai 1a ngdn ngi hudng d61 tuong thi phai thyc hién
nhidu thoa hiép. Nhitng ngdn ngi duge thidt k& dac bigt, hd trg cho vige md ta, cal
dit cac khai niém cha phudng phap huéng ddi tugng duge goi chung 1a ngbn ngu
huéng dé1 tugng.

Dua viao kha ning dap dung cac khai niém v& huéng d6i tugng, ching ta ¢6 thé chia
ra lam hai loat:

1. Ngén ngi 1ap trinh dya trén d61 tugng (cbject-based},

2. Ngbn ngit 1ap trinh hudng do1 tugng (object-oriented).

Lép trinh dua trén doi tugng la kiéu 1ap trinh hé trg chinh cho viée bao boe, che gidu

théng tin va dinh danh cac déi tuong. Lap trinh dua trén d6i tugng c6 nhitng die
tinh sau:

»  Bao boc dit 1iéu,

» Co ché che gifu va han ché truy nhéap di liéu,
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» Ty dong tao lap va huy bo cac ddi tugng,

* Tinh da xa.

Ngdn ngit hd trg cho kic¢u lap trinh trén duge g0l 14 ngdn ngili 1ap trinh dua trén dai
tugng. Ngbn ngit trong lép nay khong hé trg cho viée thye hién k& thia va lién két
dong. Ada 1a ngdn ngi lap trinh dya trén déi tugng.

Lap trinh huéng déi tuong 14 kiéu lap trinh dua trén d8i tudng va bo sung thém
nhiéu cu tric dé cai dat nhitng quan hé vé k& thita va lién két dong. Vi vay déc tinh
cia LTHDT ¢6 thé viét mot cach ngén gon nhu sau:

Cde ddc tinh dua trén d6i tugng + ké thia + lién két dong.

Ngon ngl hé trg cho nhitng diic tinh trén dude goi 12 ngén ngit LTHDT, vi du nhu
Java, C++, Smalltalk, Object Pascal hay Eiffel,v.v...

Viée chon mdt ngdn ngit dé€ cai dat phan mém phu thude nhidu vao cac dic tinh va
yéu cau cua bai toan ing dung, vao kha ning sit dung lai clia nhiing chuong trinh da
¢6 va vao t0 chite ctia nhoém tham gia x4y dung phan mém. M6t trong nhing ngdn
ngi 1ap trinh hudng déi tugng thyc su duge st dung phd bién hién nay 13 Java [8] s&
dude gidi thiéu chi tiét ¢ cac chudng sau.

BAI TAP
1.1. Neéu céc dic trung cd ban cua cach ti€p can lap trinh huéng chiic nang va lap

trinh huéng 481 tugng,

1.2. Tai sao lai goi khai niém 16p la kiéu di liéu triu tugng trong lap trinh hudéng
déi tugng.

1.3. Néu nguyén ly hoat dong cta khai niém da xa, tudng tng béi trong lap trinh
huéng déi tugng, khai niém nay thuc hién duge trong lap trinh hudéng chie
ning hay khéng, tai sao?

1.4. Khai niém k& thita va sl dung lai trong lap trinh hudng d6i tugng la gi?, ngon
ngii 1ap trinh C++ va Java hd trg quan hé ké thita nhu thé nao?.

2.LTH-A
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2.1. GIOI THIEU CHUNG

Céc chudng trinh dich ctia cac ngén ngit lap trinh truyén théng nhu C / C++, Pascal
thuong dich cac tép chudng trinh nguén sang cac ciu lénh dic biét ma may tinh cua
ban hiéu duge. Nhitng ngén ngit nhu C/C++ duge xay dyng trén cd sd tao ra nhing
chudng trinh dich t8i wu v6i md may thyc hién hiéu qua, nhanh va linh hoat. Chu
trinh phat trién va thuc hién cla chudng trinh viét bang nhiing ngén ngii truyén
théng nhut C/C++ c6 thé dude md ta nhu sau

1 &—Chuong
! trinh ngudn Tép thu vién

/ (Object File)

Tép cai

(Header File)

{'| Tep chita chuong Tép ma dich

| T e . - SR a .

; trinh chinh (Object File) Teptazgdhf;g;“ﬂh

main{) , N
() Lién k&t {(Executable File)

Kiém tra

Chuang trinh (Ung dung
(Test)

hién thai

Hinh 2.1 Chu trinh phat trién va thuc hién cia chuong trinh C/IC++.

Tuy nhién dé t8i wu héa duge chucng trinh dich thi né phai duge thiyc hién dua trén
mét kién tric (tap cde lénh) xdr dinh, nghia 12 phu thudc vao ciu hinh caa may dich.
Dé tao ra duge sy doc lap tuong d6i thi chuong trinh cta ban phai dich lai dé€ phu
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hgp véi kién tric may méi mdi khi ban thay déi méi trudng thue hién chudng trinh,

Hién nay c¢6 nhiéu loai may tinh v6i nhiéu cau hinh khac nhau. Théng thudng véi
mdi loal ing dung chiing ta chon mot loai may tinh.va ciu hinh hop 1y dé phat trién
chuong trinh cho hiéu qua. Tuy nhién, khi diéu kién thyc hién chuong trinh thay déi
thudng giy rit nhiéu trd ngai cho ngudi sd dung. Do dé nhiing ngudi phat trién
chudng trinh dng dung (nguoi 14p trinh) mudn phat kién nhiing phucng thic lJam
vidc mdi ¢o thé doc lap duge véi nhiing thay ddi cia méi trudng va mong mudn cé su
hd trg ctia cAc ngdn ngit lap trinh.

Dic biét, mang Internet duge xem nhu 12 mang cta nhiéu mang khac nhau vé nhiéu
linh vuc, ca phan ciing lAn phan mém. Mang cung cap nhidu dich vu tién lgi cho
nhiéu ng dung khac nhau, nh4t 1a céc ng dung trén mang cla céng nghé Web. Dé
dua duge cac yéu td lap trinh 1én mang va két hgp vdi Web thi khong nén st dung
cac chudng trinh viét biang C/C++, boi vi:

1.  Van dé an toan, an ninh dit lidu trén mang khéng dam bao,

2. Quan trong hdn 12 cic chudng trinh C/C++ duge dich sang mét ma may c6 ciu
hinh ¢& dinh, vi vay khi duge nap tii trén mang xudng mét may cé cdu hinh
khac sé khoéng thyc hién duge. Vi du, mdt chuong trinh da dude dich &
Machintosh thi sé khéng thuc hién dude ¢ Windows va nguge lai.

Diéu ma ching ta mudn nhat hién nay 1a c¢in cé mot ngon ngi thong dich that manh
dé khédc phuc nhitng nhude diém trén, die biét dé phat trién duge d& dang cac ing
dung vii Web trén mang. Nhung theo nguyén 1y ciia chuong trinh théng dich
(Interpreter) thi né thuc hién kha cham. Né&u chuong trinh théng dich phai thuc hién
phan tich chuong trinh ngudén mdi khi thuyc hién thi cac chuong trinh Ung dung sé
rdt cham.

Java vugt qua duge cac nhuge diém trén bing cach dich cac chuong trinh ngudn sang
ngdn ngit may ao khéng phu thude vao chip (hé lénh cu thé) nao ca va sau dé khi cdn
thuc hién sé thong dich sang hé may cu thé. K&t qua ctia chuong trinh dich khong
phai 12 m& dich (Object Code) nhu két qua cla cac chuong trinh dich truyén thiong
ma & chudi cdc bytes co s6 bao gdm céc mé 1énh thuc hién (Opcode) va cac tham sd
cua may 1y thuyét (may ao). May nay dude goi 1a may Java ao (JVM - Java Virtual
Machine). JVM ¢6 thé nhing vao bat ky mét biéu didn, mdt mdi trudng cu thé ma
ban c6. Khi cai dit trén mdt méi trudng xac dinh (mdy c¢é edu hink cd dink) thi phin
mém duge thong dich va JVM trd thanh may cu thé dé ¢6 thé thuc thi tng dung cia
ban. Chuong trinh Java dugc thuc hién nhy sau:
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Chudng trinh Céac ma byte

ngudn »| (Byte Codes)
{Source Codes) Dich *

Tép cac Igp

olasy

(Compiler} Cac ma byte Kiém tra cac byte codes
Tép chuong trinh java {Byte Codes)
Java
i Bd nap (dp (class loader)

May Java ao
{Java Virtual Machine)

¢ Théng dich {Interpreter)
Phan ciing va hé diéu hanh ) )
(Hardware and CS) Ma thire hién
exe

Hink 2.2. Qud trinh dich va thong dich chuong trinh Java.

Céng nghé Java gidi quyét vin dé téc 46 bing céch dich chuong trinh nguén sang
cac ma byte (byte codes). Khi JVM thyc hién, né sé tim cac d8i tugng cAn tham chidu
cua céc 16p trong chudng trinh chinh (chuong trinh ting dung) & thai diém thuc hién
dé nap ching xudng. Qua trinh phat trién va thuc hién chudng trinh Java thyc hién
nhu sau:

L&p ung dung > Byte Codes Thu viégn
MyClass{} Dich Byte Codes

Kién tra va
théng dich

Gd 18I

Nap céc 16p
hi&

Chuong trinh tham chigu
g dung

hién hanh

Hinh 2.3. Qud trinh phdt trién chuong trink Java.

Nhu vay, Java 1a ngén ngit déng khong yéu clu moi thit phai sén sang (xac dinh) 3
lic dich ma JVM ¢6 thé nap céc 16p (cde d6i tigng) can thiét (tép .class) dé lam vise
khi thye hién chudng trinh {ng dung. Théng thudng, méi 1gp trong chudng trinh sé
duge dich sang mét tép cé dusi (phan mé rong) 1a .class. Theo cach t8 chic cta Java
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khéng cé sy phu thude gita cac tép ngudn trong qué trinh dich. Nghia 1a khi cac giao
dién (méi quan hé giita cde ldp) chua bi thay déi thi khéng cAn phai dich lai cac tép
chia ma ngudn cla nhiing 16p duge tham chiéu hodc cac 1ép tién ich, trit khi chinh
cac 16p nay bi thay d8i. Chung ta chi phai dich lai nhiing tép Jjava moi hoac nhing
tép da bi thay déi.

Tém lai, C/C++ va Java la nhiing ngdn ngi nhim nhiing muc dich khac nhau.

3+ D61 voi C/C++ cai chinh 14 toc &, manh mé va uyén chuyén trong 1ap trinh. Khi
thuc hién chudng trinh C/C++ thi moi viée cna hé théng déu phai bat dau va két
thic & mot chuong trinh con dac biét, ham main(). Chiing ta 6 thé sl dung thu

vién déng, nhiing thi yéu cau duge lién k&t lai khi cAn, nhung vé tong thé la
phéai dinh nghia va xac dinh ngay tu trude khi dich.

» D61 v Java muc dich chinh la: don gian, than thién, hudng d61 tugng va cach
tin nhAm tao ta nhitng phin mém ddc 1ap voi moi trudng. Khi chay mot chugng
trinh Gng dung Java thi cin chi ra nhiing 16p d61 tugng ma ban mudén ching
thyc thi nhitng céng viéc can thuc hién va JVM s& nap cac 16p dé xudng khi c6
nhu cdu. Véi co ché thong dich thi phﬁn 161 cac yéu cAu chi tiét s& duge xac dinh
3 thoi diém thuc hién, chi khang phai thoi didm khi dich. Do vay bd nhd duge
cap phat ddng hic thuc thi chuong trinh.

2.2. MOI TRUGNG JAVA

Nhu trén chiing ta da khing dinh, chudng trinh Java ¢6 thé dich va thuc hién trong
moi mdi trudng diéu hanh, mién 1a & d6 c6 chuong trinh thong dich (mdy Java ao -
JVM). Van dé dit ra la lam thé& nao dé két hop dude co ché thong dich Java véi cac
bs trinh duyét Web (Web Browsers). Nhing van dé lién quan la:

»  Coché xi 1y cac Web Site,
» Tai sao lai st dung Java cho cong nghé Web,
% T8 chiic thuc hién cac dy 4n tng dung vdi Java.

o X1y cac Web Site

Mt dic trung cia Java dude ddc biét chil ¥ 13 kh# ning nap xudng (downloaded)
Web theo yéu cdu va thuc hién chudng trinh Gng dung trén cac may khach. Trudce
khi Java xuat hién thi Web duge xem nhu 1a nguon cung cip cac tu liéu (document)
va chi thuin tay 1a cac tu liéu.

Web s& dude tang thém gia tri khi c6 thém cac dang chia thém théng tin b sung.
Tyude day cac tu lidu chi chita cac dif liéu thé, véi Java Web dude bd sung thém sy
lién k&t gitta cac mau dit liéu lién quan d& bi&n ddi nhitng dit liéu thd thanh nhitng
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théng tin.

Ban than Java la bién déi théng tin. Thay vi hién thi sd d6 da liéu, cac ko trinh
duyét dudge Java hé trg cho phép thao tac trén cac di l1éu, théng tin, thye hién phéan
tich, thay déi kich thude, pham vi x@ 1§ cac di liéu dé c6 nhitng théng tin sinh déng.

o dJava va Web

DE tra 13i duge cAu hoi tai sao cAn Java cho Web, chiing ta phai ndm bt dude cac die
diém cta Web.

(i) Déc lgp vdi moi truong (Platform Independent)

+ Trudce tién cac chuong trinh chay trén Web ddi héi phai khéng phu thude
vao mdi truong. Web phai md déi vt moi ngudi thong qua céc giao thitc
(protocol) chudn dé thuc hién trén mei méi trudng.

+ Ngbn ngit théng dich r&t phu hgp véi muc dich cha Web: Trinh duyét
théng dich cac 1énh cua HTML sang cac tu liéu c¢6 khudn dang dep sinh
ddng, dap (ng theo moi yéu ciu.

+ Khi thyc hién chudng trinh, JVM ndm gita phan cling va chuong trinh
ung dung, lam nhiém vy théng dich cac két qua d dang ma byte vao mbdi
trudng cia may khach d€ thye hién, do vay dém bao dude tinh doc lap.

(it} Dam bao an ninh (secure) théng tin

+ B0 dich Java ddm bac khéng nap céc chudng trinh virus vao chuong trinh
ing dung. Khi chuong trinh Java duge nap xuéng theo yéu cdu cia Web,
né kiém soat tat ca cic ma byte clia chudng trinh duge nap xudéng va dam-
bao rang ching phai tuin theo cac qui dinh, cac rang bubc cua ngén ngi.

+ Mait khae, 16i goi cAc phuong thiic trong ma dyte khong phai 1a cac dia chi
nhu trong cic ngén ngit truyén théng ma 1a cac tén got (thong qua dinh
danh déi twgng). Trong cic chuong trinh C/C++, céc 11 goi ham la cac dia
chi va rat kho kiém soat vi trong 46 cho phép cac phép nhay tu do téi bat
ky dia chi nao d6 khi thuc hién chudng trinh. Trong Java, cac d6i tugng
va cac phudng thitc md ta cac hanh vi cia cac d8i tugng déu duge xac dinh
bang dinh danh do vay d& dang kiém soat chtng va ddm bao an ninh cao.

(iii) Dam bdo an toan (safe)

+ Nhiéu khi sé rat la nguy hiém néu x4y ra cac su ¢§ tran by nhé, vugt qua
cac chi s gidi han. Java luén kiém soat duge céc tinh hudng do. Vi du,
clu tric di liéu mang (array) va String trong Java 1a cac lép ddi tuong
va do vay c6 cd ché dé ty kidm soat cac chi s6 va cac gidi han s dung cla
cac phan tl trong méng.
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+ Hon niia, Java khong si dung con tro (pointer) nén khong cho phép nhay
tu do dé thao tac thy ¥ ¢ cée vi tri bat ky trong bé nhd.

(iv) Thuc hién da luéng (multithreads)

+ Web 13 mbi trudng ma d d6 6 nhidu sy kién c6 thé xay ra ddng thoi. Ngon
ngit sit dung dé 1ap trinh Web phai hd trg dé dé dang cho nhiéu sy kién
c6 thé thuc hién cing mét lic.

+ Java dap ung dude tiéu chudn da ludng vi: Thi nh&t n6 cung cdp cac 16p
c6 thé thyc hién nhu la cac ludng duge diéu khién riéng biét. Thi hai la
Java tu thuc hién duge sy két hgp gitta cac phan di bd trong céac ludng vdi
nhau.

(v BPam bdo déng (dynamic)

+ Cac ldp khong nhat thist phai dich va lién két dé tao ra mot tép lon c6 thé
thyc hién ngay.

+ Thay vi d6, hic thuc hién Java ¢ thé xac dinh nhing 16p nao can thi nap
xudng, con nhitng 16p khac ¢ thé dé trén mang va sau d6 nap chung vao
méi trusng Java khi cdn thiét. Bdng phuong phap nhu trén, cac (ng dung
Java ¢6 thé gém nhiéu 18p duge t6 chite phén tan trén mang.

(vi) Pam bdo tuong déi nho va gon nhe

+ Y tudng cd sd cha Java la ing dung co6 thé dat 8 trung tAm phuc vu (may
chi) va sau d6 duge nap vé cac may tram khi cé yéu cAu dé thuc hién cong
viée. Do vay, cac ding dung phai dude t8 chiic sao cho dit nho dé viée trao
461 hiéu qua (nap vé nhanh) va dé st dung véi moi nguoi.

+ Chuong trinh Java c6 thé t6 chiic nhd duge vi chiing co thé t& chie theo

L]

nguyén ly “don bdy”, nghia 1 cac 1dp o thé t6 chic thanh cac gbi
(package) va ching sé duge nap vé khi ¢6 nhu ciu.

(vii) Chudn hod

+ Trong khi C/C++ la nhiing ngdn ngl chuin duge xiy dyng t&t, nhung
nhitng bé chudng trinh dich khéac nhau lai ¢é thé cho nhitng két qua kbac
nhau. Vi du, mét s§ b chuong trinh dich qui dinh riing ham main(} phai
13 ham co gia tri tra lai thi mét s8 khac lai cho phép gan mic dinh kiéu
int, hodc cac bd chudng trinh dich khac nhau cho phép danh s6 byte khac
nhau cho cac gia tri int.

+ Java la ngén ngit chudn va ludn cho cang méot dang cal dat.

o Té chiic cac du 4n @ng dung véi Java

Céc tép chuong trinh ngudn Java chi chita ding mét loai 1a nhitng mo ta vé cac 16p
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ma chung ta da thiét lap, khong cé cac bién toan cuc, khéng c6 ham méau (prototype).

Mot s6 1ap ¢d thé t&§ chic thanh cac goi nhu 14 cac hé théng con. Khi mot 16p mudn s
dung nhitng 16p duge dat trong mdt gbi nao do, vi dy khi cin s dung céc 16p dé két

ndi mang, ching ta phai nhap géi chia chung la goi java.net vao tép chia cac l0p
ing dung.

o Bo JDK (Java Developer Kit)

Hién nay c6 nhidu moi trudng hé trg dé phat trién phin mém véi Java nhu: Visual
J++, Symatec’s Cafe, Borland JBuilder, JDK, v.v. Bs JDK do Sun cung cdp thuc
hién dya chii yéu trén cac 1énh don dude nhép vao tii cac dong lénh va kha don gian,
tién loi. JDK dugce su dung phé bién con bdl 1€ moi nguoi cé thé dé doc duge tit Web
Site: http//java.sun.com [1]. Bd JDK cung cdp cic cbng cu va cée chuong trinh sau:

1. javac Chuong trinh dich chuyén ma ngudn sang ma byte.
2. java B& thong dich: Thye thi cdc dng dung dc lap, cac tép tin .class truc
t18p.

3. appletviewer BH thong dich: Thuyc thi cac Ung dung nhing {java applet) ti tép tin
HTML ma khéong cin st dung trinh duyét nhu Nestcape, hay
Internet Explorer, v.v.

4. javadoc B6 tao tai liéu dang HTML tit m& ngudn cang cac chu thich bén
trong. '
5. jdb Bo g8 161 (java debugger) cho phép thuc hién tiung dong lénh, dit

diém diing, xem gia tri cla cac bién, v.v.

6. javah B tao lap header cta C va cho phép chuang trinh C gol cac phuong
thite (ham) ctua Java va ngude lal

7. javap Trinh dich nguge Assembler. Hién thi cac phuong thie, di Lig¢u truy

nhap duge bén trong cta tép tin .class da duge dich va hién thi
nghia cua byte code.

2.3. CAC DANG CHUGNG TRINH NG DUNG CUA JAVA

C4 ba loai chuong trinh ¢6 thé phat trién véi Java:
¢ (Cac chuong trinh Ung dung dée iap,
e Céac chuong trinh {ng dung nhing (applet),

e (Cac chuodng trinh két hgp ca 2 loai trén.
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Bdi vi Java 1a ngdn ngit lap trinh hudng déi tugng nén chuong trinh Java la tap caa
mdt hay nhiéu 16p d6i tugng. M6i tép chuong trinh ngudn Java c6 thé chita mét hay
nhiéu dinh nghia 1dp va tén clia tép phai trang véi tén cia ldp céng khai va cé dudi
la “java”. M&i dinh nghia 16p trong tép ngudn khi dich sé duge dich va luu trif sang
cAc tép riéng trung tén véi tén 16p va c6 dudi “.class”. T4t ca cac 16p phai duge dich
trude khi thue hién.

D8 vidt chudng trinh Java ching ta 6 thé s dung nhiimg hé soan thao phé dung nhu
NotePad, WordPad, TextPad, Jereator v.v. Hé soan thao don gidn va thich hgp nhit
6 1é 1a TextPad. Ban c6 thé nap version méi nhat clia TextPad tit dia chi cua Web Site
trén Internet: http//www.texipad.com, nap Jereafor tit http://www. Jereator.com.

Sau diy ching ta xét miu chung dé phat trién céac loai chudng trinh Ung dung vdi
Java,

2.3.1. CHUONG TRINH UNG DUNG BOC LAP
Chuodng trinh tng dung doc 1ap 12 mét chuong trinh theo nghia théng thuong cua
chuong trinh: tép chudng trinh nguén ma sau khi dich ¢6 thé thue hién tryc tiép.

Dé tao lap mdt chuong trinh dng dung doc 1ap, ching ta phai dinh nghia mét lép cb
chta mdt phuong thic dic biét tén la main(). Chuong trinh déc lap bat ddu va két
thie thyc hién d main() giéng nhu trong chudng trinh C/C++.

Khi xay dung mét Gng dung doc 1ap edn luu y:

1. Tao lap mét 18p duge dinh nghia bdi ngusi sit dung ¢6 phuong thic main(} goi la
16p chinh va dam béo né duge dinh nghia ding theo mau qui dinh;

9. Kiém tra xem lidu tép chuong trinh c6 tén trang véi tén cia 16p chinh va dubi
“Java” hay khong;

3.  Dich t&p chuong trinh dé tao ra céc tdp ma byte code vdi cac dudi “.class” tuong vng;

4. S¥ dung chuong trinh thong dich ciia Java dé chay chuong trinh da dich.
Vi du 2.1. Chuodng trinh ing dung déc lap.

Bai todn: Xay dung 1ép CharStack 1a c&u tric Stack va ng dung dé dao ngude cac
xau k¥ tu.
{1 StandaloneApp.java

public class StandaloneApp{

public statie¢ void main(String argsl] } {
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CharStack stack = new charStack (80) ;// Tao ra ddi tuong stack

string str = "maN teiv ,iloN aH”; Jf Taora | xéu

int leng = str.length(}; /1 86 k¥ tur trong Xau

System.out.println(“Dao nguoc day ky tu”};

for{int k = 0; k < leng; k++) Jf Dira vao stack
stack.pushistr. charAt (K} );

while (!stack.isEmpty()) // Ly ra ti stack theo thi dao ngugc
System.out .print {stack.pop (1)

System.out.println{) ; {{ Xubng dong
}

J |

class CharStack {
private charll] stackArray; /f Mang cac Ky tu
private int topofstack; /f Dinh cna stack
private static int counter; H

// Todn tlt tao 1ap doi tugng

public CharStack{int capacity) { /(2)
stackArray = new char [capacity):
topofstack = -1;

counter++;

}
public void push{char e){stackArray[++topOfStack]: e;}
public char pep () {return stackArray[topOfStack——];}
public chaxr peek () {return stackArray [topofstack] ;}
public boolean isEmpty () {return topOfStack < 0;)
public boolean isFull() {
return (topofsStack == stackArray.length - 1)}

}

Tép chuong trinh StandaloneApp c6 tén trung v6i tén cta 16p StandaloneApp, trong
d6 6 ham main(). Ham nay ludn ¢ dang:
public static void main (String argsl}){
/{ Noi dung thye hién clia chuong trinh

}

Thudc tinh public caa main(} cho bidt 1a ham nay duge phép truy nhap 461 véi mol
16p tit bén ngoai cua 16p StandaloneApp va cho phép goi dé thyuc hién bdi chudng
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trinh théng dich Java. Tut khéa static khai bao ham nay phu thude vao ca 1dp, khong
phu thude vao déi tugng cu thé. do vay khi thue hién khong can phai tao lap dai
twong dé goi nhiing ham nhu thé. Ti void cho bi€t ham main() khong cin két qua
tra lai. Mot difu can luu y nita 1a ham main() c6 cac 481 s& 1A mang cic xAu (d6i
tugng) argsl] cua String.

Trong chudng trinh trén con dinh nghia 16p thit hai la CharStack. Ldp nay co cac
thude tinh: mang cac ky tu charl/ stackArray, bién kiéu int topOfStack va bd dém s
k¥ tu counter trong xau. Mé&i khi mét 461 tugng cua 1dp CharStack duge tao lap thi
toan tii tao lap (con dude goi la cdu ti) tudng minh (2) (duge dinh nghia héi ngudi su
dung) thuc hién dé gan cac gia tri cho cac tham s6 theo yéu cau cua bai toan.

Dich va thuc hién chuong trinh StandaloneApp.java

Chuong trinh nguén Java c¢6 thé s dung chuong trinh dich javac cua hd JDK:

javac StandaloneApp.java

K&t qua cna 1énh dich trén 14 hai tép StandaloneApp.class, CharStack.class chia ma
byte code cha hai ldp tuong ung. Nhiing tép 16p da duge dich ¢ thé thuc hién vdi
chudng trinh thong dich java nhu sau:

java StandaloneApp

Két qua thue hién clia chuong trinh:
Ha Noi, Vviet Nam
Luu y:

v Khi thye hién véi Java thi chi cin viét tén 1dp chita ham main() va khong cAn
dua thém dudi .class,

v Khi soan thao chuong trinh nén tao ra mdt thu myc riéng, vi du e \users\Lan dé
ghi chuong trinh nguén (StandaloneApp). T#t ca nhing tép 16p (.class) déu duge
tao ra & thu muc chita chuong trinh ngudn,

v Phai chi v thu muc chita cic chudng trinh dich, thong dich javac.exe, java.exe.
Thudng cac chuong trinh nay dude cal dat va duge luu 6 thu mue, vi du
e:\Njdk1.3\bin\java.

v Moi 16p trong Java déu mac dinh xem 1a 16p con cta 16p Object dude xay dung
san trong géi java.lang va gbi nay cing duge xem 12 mac dinh su dung ma khoéng
cAn nhap (import) vao nhu cac g6l khac khi si dung cac 16p chita trong do.
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2 3.2. CHUONG TRINH UNG DUNG NHUNG APPLET

Applet 1a loal chudng trinh Java dic biét ma khi thue hign phai duge nhung vao
chuong trinh Ung dung khac nhu cac trinh duyét Web Browser, hoiic appletviewer
ctia JDK. Ciing cdn luu ¥ 1a hau hét cac trinh duyét Web Browser: Internet Explore
déu hd trg dé thuc hién Java Applet.

Sau day chang ta xay dung mét applet tén 1a AppletApp thuc hién Netscape dao
nguge day cic ky tu nhu chuong trinh ing dung dbc 1ap ¢ viduy 2.1.

Vidu 2.2. Java Applet

Bai todn: Nhiém vu tudng td nhu bai toan & vi du 2.1 nhung thyc hién theo applet

// AppletApp.java _
import java.applet.Applet; // Nhap thu vién chira 16p Applet
import java.awt.Graphics; /{ Nhap thu vién chita 16p Graphics

// Moi chuong trinh appiet déu phai md rong (extends), k€ thira tir 16p Applet
public class ApplethApp extends appletf
CharStack stack;
String dayGoc, dayNguoc;
#/ Nap chéng lai ham nit() € thyc hién khi nap va thuc hién applet
public void init(}{ {1 (1)
stack = new CharStack {80} ;
dayGoc = new String("malN teiV ,1oN aH"};
int leng = dayGoc.length{); /1 So ky 1y trong xdu
// Dat cic ky tu cia dayGoce vao stack dé sau dé 18y ra theo thit tu ngurge lai
for{int k = 0; k < leng; k++} /! Phra vao stack
stack.push(dayGoc.charAt{k));
Hiﬂqcrathsuwktheothﬁ(gdﬁongu@cvaluuvﬁodayNguoc
dayNguoc = new Stringl}; /f Xau méi rdng
while (!stack.isEmpty{})
dayNguoc += stack.pop();
}

// Nap chéng ham paint() d¢ hién thi (v&) cic thong bao cha applet
public wvoid paint (Graphics g){ Ho2)
g.drawString ("Day ky tu dac nguoc:", 25, 25);
g.drawString {dayNguoc, 25, 45);:
}
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}
class CharStack {
private char[] stackArray; /i Mang cac ky tu
private int topOfstack; /f Binh cua stack

private static int counter;

{/ Toan tir tao 1ap déi tugng

public CharStack(int capacity) {
stackArray = new char (capacityl;

topOfstack = -1;

counter++;

}

public void push(char e){stackArray{++topOfStack]s= e;}
public char popl(){return stackArray [topofStack--1;}
public char peek() {return stackArray{topofStack] ;}
public boolean isEmpty() {return topofStack « 0;}
public boolean isFull() {

return (topOfStack == stackArray.length -1);]

}

Lép Applet (tén ddy db java.applet. Applet) trong thu vién cac 16p Java chuén (& gdi
Jjava.applet) cung cap khudn dang va céac chiic nang chinh dé phat trién cac applet.
Lép AppletApp md rong 16p Applet nén né ké thita tat ca cac chic néng cua Applet.
Trong 16p AppletApp cé hai ham thanh phén: init(), paint() duge k€ thira tir 18p
Applet nhung dudc nap chdng dé thuc hién viéc ddo nguge xdu va hién thi théng tin
cta applet dude tac ra trén man hinh. Hai lénh import 3 ddu chucng trinh lam
nhiém vu nhap hai géi thu vién Java chia cac 16p Applet va Graphics. Chu y thay ¢
day ham main() 1a khéng cdn thiét 41 véi applet.

Trude khi di tim hidu nguyén 1y hoat dong clia cic applet, chang ta hay dich va chay

thi vi du trén.

Dich va chay chuong trinh AppletApp

Dich chudng trinh AppletApp thyc hién hoan toan gidng nhu d8i véi chudng trinh
tng dung déc lap 6 vi du 2.1.

javac AppletApp.java

K&t qua chung ta ciing cé 2 t&p 16p AppletApp.class va CharStack.class.
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Chuong trinh applet khong thé thuc hién tryc ti€p thoéng qua chudng trinh thong
dich java nhu ddi véi chuong trinh Ung dung doc lap. Chuong trinh applet phai dugc
dua vao trang tu liéu dinh dang HTML (HyperText Markup Language) dé sau d6
nap duge xudéng théng qua Web Browser hoac appletviewer cua JDK.

Tép HTML chia cac thong tin tuong Ung vé tén tép 16p Ung dung applet va nhiing
thong tin khac cdn nap applet xubng dé thyc hién. Thong tin ti thiéu can phai co
dé1 véi 16p applet la:

e Tén cua tép 16p applet,
e Kich cd caa applet tinh theo pixel
Vi du: <applet code = “AppletApp.class” width = 200 height = 300 >
</applet>
Tép nay dudc soan bang hé soan thao bat ky Vé dugce ghi véi tén goi AppletApp.html.

Tép AppletApp.html c6 thé st dung Web Browser dé chay hoiic si dung
appletviewer duge JDK cung cAp nhu sau:

appletviewer AppletApp.html

Ké&t qua thuc hién cua chuong trinh applet:
=2 Applet Viewer

Day ky tu dao NQUOC:
Ha MNoi, Viet Nam

Applet started.

Hinh 2.4. Thuc hién chuong trinh applet véi chuong trinh thong dich appletviewer.

Chu trinh hoat dong cua applet

Chuong trinh ing dung applet dudc thuc hién nhu sau:
e Khi mét applet duge nap va chay bdi Web Browser thi né sé gui thong diép init()
cung véi cac dit liéu, kich thude ctia Window dé chuong trinh applet khoi dong.

o Khi b4t dau thuc hién, Web Browser thong béo cho applet bit ddu bang cach
goi phuong thic start().

e Khi roi khoi trang Web co chita applet thi chuong trinh applet nay nhan duge
thong diép stop() dé ding chuong trinh.
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Hoat dong cua chuong trinh applet duge md ta nhu trong hinh 2.5, trong dé:

+ init(); Phuong thic nay dude goi khi applet duge nap lan d4u va duge xem
nhu 1A todn ti taoc lap cho applet,

+ start(): Duge goi khi applet bat dau thyc hién, xudt hién khi:
- applet duge nap xudng,
- applet duge duyét lai.
+ stop(): Dude goi khi applet ding thyc hién, nhung chua bi x6a khdi bé nhg,

+ destroy(): Duge goi ngay trude khi applet k&t thic, khi trinh duyét Web
Browser tu déng lai va applet bi x6a khoi b nha.

Trinh duyét Web Browser

—_— ini —_p Applet dudc na
tim chugng trinh applet init() PP P

Applet
dudc hiy 44— destroy()

e g mm e Thoat khoi
trang web

KEt thuc
applet

Hinh 2.5. Chu trinh hoat dong cua applet.

2.3.3. CHUONG TRINH UNG DUNG & DANG APPLET LAN DANG BOC LAP

Java cho phép xay dung chuong trinh chay dude ca 6 Web Browser 1An nhu mdt dng
dung doc lap. Mot chuong trinh nhu thé phai:

» Dinh nghia ldp ting dung md rong, ké thita tit 16p Applet,

» Trong 18p ing dung phai c¢6 ham main().
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Vi du 2.3. Chuong trinh chay dude ca véi Web Browser va chay déc 15‘:1p
import java.awt.Graphics; /f XinChao.java
import java.awt .Frame;
import java.applet.Applet;
public class XinChao extends Applet|
public void init(}({
resize (200,160); ~ // Dat lai kich thuéc
}
public void paint (Graphics g){
g.drawstring(“Xin chao cac ban!”, 60, 25};
}
/fHénlmahﬁ)dénlbéochuongtﬁnhséchayduch@clap
public static void main(String args{]) {
XinChao h = new XinChao () ;// Taoramétddi tiong clia XinChao
h.init{};
Frame f = new Frame("Chao Mung va Applet”);
f.resize (200, 160);
f.édd(“Center”, h};
f.show(});

}

Chudng trinh nay st dung 16p Frame dé tao ra khung ¢d 200 x 160 khi né chay déc
lap. Chi tiét hon vé d6 hoa va cac chitc nang clia Frame sé duge dé cap chi tiét & cic
chuong VII. '

Luu y: T4t nhién dé chuong trinh XinChao chay dudc véi Web Browser thi phai dua
vao tép HTML (tép XinChao.html) tuong tu nhu vi du 2.2.

Tém lai chuong trinh viét bing Java ¢6 thé:

A\

La cac dng dung ddc lap,
»  La cac chuong trinh ting dung nhing applet,

» Hoac két hgp ca hai loai trén.

Tuy nhién giﬁa ung dung déc lap va applet cia Java cling ¢6 nhiéu diém khac nhau
vé cach khai bao va t8 chitc thyc hién nhy trong bang sau:

3.LTH-A
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-

Ung dung doc 1ap Java Applet —I

1

Khai bao L4 1ép con cda bét ky 16p nao trong cac Phai la 'dp con cla Applet

g6i thu vién cac I8p

Giao dién do hoa Tay chon . Do trinh duyét Web quyét dinh

Yéu cdu b nhd Bd nhd 18 thidu Ba nhd danh cho ca trinh duyét
va applet do

Cach nap chudng trinh | Nap bang dong lénh Thang qua trang Web

Dii liéu vao Théng qua cac tham s trén dang lénh Cac tham s dat trong tép HTML
gdm dia chi, kich thudc cla trinh
duyét

Gach thifc thyc hign Mai hoat dong duge bat dau va keét thic d | Gol cac ham: init(). start(}, stop(),

main{) nhu trong C/C++ destroy(), paint(}
Kiéu img dung - Ung dung trén cac may chd Server, Cac (ing dung trén Web

- Cohg cu phat trién phan mém,

| - Ung dun_g trén cac may khach i
BAI TAP
9.1. Phan tich su gidng, khac nhau cua qua trinh dich va chay chuong trinh trong

2.2,

2.3.

2.4.

2l5t

2.6.

2.8.

ngdn ngit lap trinh C/C++ va Java.

Néu nhitng dic trung cé ban cia ngdn nglt Java, tai ¢ao lai cAn st dung Java dé
phat trién cac chuong trinh Ung dung.
b

Chuong trinh ing dung Java doc 1ap va céc Gng dung nhing applet dudc thyc
hién nhu thé nao? ,

Néu céch sit dung cac chuong trinh cta JDK dé dich va thyc hién cac chudng
trinh Ung dung cua Java.

Viét chudng trinh dng dung doc 14p d€ hién thi thong bao: “Xin mol cac ban lap
trinh huong doi tuong voi Javal”.

Viét chuong trinh ng dung applet 48 hién thi thong bao: “Xin moi cac ban lap
trinh huong doi tuong voi Javal”.

. Viét chuong trinh dé thuc hién duge ca ting dung ddc 1ap 1an ung dung applet dé

hién thi thong bao: “Xin moi cac ban lap trinh huong doi tuong vei Javal™

So sanh su gié'ng, khac nhau cta chuong trinh tng dung déc lap va Ung dung
nhiing applet.

3LTH-B



CHUONG il

CAC THANH PHAN CO SO CUA JAVA

M

Chuong 111 trinh bay nhiing thanh phén co s cia ngdn ngit 1ap trinh Java, kiéu
nguyén thuy, cac phép toan va cac biéu thie tinh toan.

3.1. CAC PHAN TU CO SO CUA JAVA

(ii6ng nhu cac ngdn ngid lap trinh khéc, ngén ngd lap trinh Java dude dinh nghia
. bang tap céc qui téc dAn Xuit cna van pham cho phép kiém tra xem cac cau tric
dude xay dung ti cac phan ti cia ngdn ngii ¢6 hop 1& (chinh x4c vé mat cd phap) hay
khéng va thong qua cac dinh nghia vé mit nglt nghia dé kiém chung ¢ nghia cua
nhiing ciu tric da.

Pinh danh (Tén goi)

Tén goi cha cac thanh phan trong chudng trinh dude goi 1a dinh danh (Identifier).
Pinh danh duge st dung dé xac dinh cac phan ti nhu bién, kiéu, phuong thic
(method) hay con goi 1a ham, d&i tugng, 16p, v.v.

Trong Java dinh danh 13 mét day cac ky ty gdm céac chit cai, chil s& va mot s6 cac ky
hiéu nhu: ky hiéu gach dudi ndi cau °_, cac ky hiéu tién t& $, ¥, £, C, va khéng duge
bAt dAu bing chit sd.

Liu y: Java phén biét chi thudng va chi hoa, vi du Hoa va hoa la hai dinh danh
khéac nhau. D6 dai (s6 ky ty) cta dinh danh trong Java vé ly thuyét 1a khong bi gidi

han.

Vi du cac dinh danh sau la hgp 1&: so_nguyen, $My, danh_sachl2, HocSinh, con
nhitng tit sau khong phai la dinh danh 24gio, s6_nguyén, Hoce-sinh.

Xu th& chung hién nay la nén st dung cach dit tén theo mot chudn nhat dinh dé dé
phén biét duge cac loai khae nhau ctia cac thanh phan sd dung. Ching ta qui ude
cach dit tén thdng nhat nhu sau:

+ Dinh danh cho céc 16p: chiz cdi ddu ctia méi tiz trong dinh danh déu viét hoa, vi
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du MyClass, HocSinh, KhachHang 1a dinh danh cua cac 16p.

Dinh danh cho cac bién, phudng thic, 461 tuong: chit cdi ddu clia moi ti trong
dinh danh déu viét hoa triz ti déu tién, vi du myClass, hocSinh, khachHang 1a
dinh danh cla cac déi tugng (bién) thude cac 16p MyClass, HoeSinh, KhachHang
tudng Ung.

Cac tirkhoa

Cac tit khoa cia mdt ngdn ngd lap trinh la nhitng dinh danh dinh sfn duge dinh
nghia trudc ciia ngon ngit va khong thé sti dung cho nhing thyc thé khac. Cac tlu
khéa ctia Java cé thé chia thanh chin nhom.

1

T6 chite cdce ldp
package Xac dinh mot goi sé chita mdt s8 16p & trong tép ngudn.
import Yéu cau mot hay mot s 1dp 8 cac gbi chi dinh cAn nhap vao dé st

dung trong ung dung hién thai.

Dinh nghia cdc ldp

interface Pinh nghia cac bién, hing, phudng thic chung nhu 1a giao di¢n
c6 thé chia sé chung gilta cac 16p.

class Pinh nghia tuyén tap cac thuge tinh du lié, phucng thitc mé ta
cac dac tinh va cac hanh vi cua tap cac dbi tugng cé quan hé vél
nhau.

extends Chi ra mét 16p 1a md rong (k¢ thita) cha mot 16p khac, hay con

goi 12 18p con cua 16p cho trudc.

implements Xay dyng mdt 16p mdi cai dit nhitng phudng thic ti interface
xac dinh trude.

Cdc tir khéa cho cde bién va cde Idp

abstract Khai bao 1ép trizu tugng khdng cé thé hién cu thé.
public Khai bao 1ép, bién di liéu, phudng thic cong khail co thé truy

nhap & moi ndi trong hé théng.

private Khai bao bign dii lidu, phuong thiic riéng trong tung 16p va chi
cho phép truy nhép trong 16p do.

protected Khai bao bién dii liéu, phuong thic dudc bao vé, cho phép truy
nhap & 16p chiia ching va cac 16p con cua lép do.

static ‘Dinh nghia cac bién, phuong thie tinh ctia 18p, ding chung cho
141 cA cac d61 tugng trong mdt 16p.

synchronized Chirala g mai thai didm chi c6 mat déi tugng hodc mot 16p co
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volatile

final

native

long
int
short
byte
char

float

double

boolean

vold

false
true
this
super

null

6. Xuly ngoai lé
throw, throws
try
catech
finally

thé truy nhap dén bién di liéu, hodc phuong thic loai dé, nghia
la chiing duge dong bo hoa.

Bao cho chudng trinh dich bist 1a bién khai bao volatile ¢b thé
thay d6i di bo (tuy ¥) trong cac ludng (thread).

Chi ra cac bién, phuong thic khong dugc thay d6i sau khi da
duge dinh nghia.

Lién két mot phuong thic vil ma dia phuong (native code), m
dudge vidt trong nhiing ngon ngi lap trinh khac nhu C chang han

Cde kiéu nguyén thiy (don gian)

Kibu 8 nguyén 1én vol cac gia tri chifm 64 bit (8 byte).
Kiéu s6 nguyén véi cac gi tri chiém 32 bit (4 byte).

Kidu s nguyén ngan vdi cac gia tri chiém 16 bit (2 byte).
Kidu byte véi cac gia tri nguyén chiém 8 bit (1 byte).
Kiéu ky ty Unicode, mdi k§ tu chiém 16 bit (2 byte).

Kidu s6 thuc vdi cac gia tri bidu didn theo dang dau phdy dong
32 bit.

Kiéu s thie chinh xac gap doi véi cac gia tri bidu dién theo dang
dau phiy dong 64 bit (8 byte).
Kiéu logic véi 2 tri: true, false.

Kiéu tréng, st dung cho nhiing ham khéng tra lai gia tri.

Nhitng tiz khoa cho cdce gid tri va cdc bién

(i4 tri kiéu boolean (sai).

Gia tri kiéu boolean (ding).
Bi&n chi t4i d6i tugng hién thol.
Bién chi t6i d6i tugng d 1dp cha.
Chi ra d6i tugng khong ton tai.

Bé qua mot ngoai 1é dé xt 1y sau.
Thit thyc hién cho dén khi gap mot ngoai 1&.
D6n nhan mdt ngoai 1&.

Thuc hién mdt khéi 1énh dén cung bat chdp cac ngoail 1€ ¢6 thé
xXay ra.

7. Tao lap va kiém tra cdc doi tugng
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new Tao lap mot ddi tugng.

instanceof Kidm tra xem mot dd1 tugng cd nim trong mot 16p hay moét
interface hay khong.

8. Dong diéu khién

switch Chuyén diéu khién chuong trinh theo cac trudng hop G case.
_case Trudng hgp dude tuyén chon theo switch.

default Trudng hgp mac dinh.

break Thoat khoi che chu trinh.

if Lénh tuyén chon theo didu kién logic.

else R& nhanh theo diéu kién ngudce lal cua if.

continue Tiép tuc thuc hién trong chu trinh.

return Tra lai gia tri cho cic phudng thic.

do Thue hién mét chu trinh.

while K&t hop véi do dé tao ra mot chu trinh.

for Chu trinh for véi cac buée lap thusng 1a xac dinh.

9. Nhitng tic khéa chira duge stt dung

byvalue future outer
const genetic rest
goto inner var
cast operator

Cha thich (Comment)

Trong cac chuong trinh thudng cin phai cé nhitng doan tu Liéu giai thich cong viée
ho#c cach thuc hién dé nguol doc hidu va tién theo doi. Nhiing phén giai thich do chi
nham lam tu lidu va dude cac bo chuong trinh dich bo qua. Java cung cap 3 loai chl
thich trong chudng trinh:

0 Chi thich trén mot dong,
a Chi thich trén nhiéu dong,
O Chi thich trong tu lidu (avadoc).
Chi thich trén mét dong: TAt ca cac ky ty sau # cho dé&n cudi dong 1a chi thich.
/i Tit day dén cudi dong 1a chu thich

Chi thich trén nhiéu dong: Gidng nhu trong C, phin nim gitta /% va */1a chi thich.
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/% Mot chd thich
ghi trén
nhiéu dong

*f

Chu thich trong tu liéu: DAy 1a loai chi thich dac biét duge dat vao nhitng chd thich
hdp trong chuong trinh dé javadoc 6 thé doc va sit dung dé tao ra tu lidu dang
HTML cho chuong trinh. Ching dude dat vac truéc phan dinh nghia cac 16p,
interface, phucng thic va bién. Phan chu thich trong tu ligu dude bit dau bang /**
va két thic bang */.

‘,"k'k

* 1.6p nay cai dat giac dién Demo

* Tac gia: Tran An,

* Version 1.0

*f
Luu y: Khong nén su dung cac chi thich 16ng nhau. Vi du

// 8 @dy /* ¢6 su 1dng nhau */ thi phan chd thich bén trong khdng xéc dinh.

3.2. CAC KIEU DU LIEU NGUYEN THUY

M3i ngdn neit lap trinh déu dinh nghia sin mét s§ kiéu di lidu co ban duge goi l1a
kiéu nguyén thuy.

Céc kiéu nguyén thuy cla Java duge chia thanh 3 nhém:
¢  Kiéu nguyén gbm cac kiu s& nguyén va kidu ky tu.
Cac kiéu s8 nguyén gdm: byte, short, int, long biéu dién cho cée s6 nguyén.

Kidu ky tu dude thé hién bing kiéu char, biéu din cho cac ky tu mad Unicode gbm
che chit cai, chit s8 va cac ky tu dic biét. Kiéu char c6 65536 (2'°) k¢ tu trong tdp ma
Unicode 16 bit. M4 ctia 128 ky tu d4u cha tap Unicode hoan toan trang v6i ma cia
128 ky tu trong tap ma ASCII 7-bit vk mi cla 256 ky tu ddu hoan toan tudng Ung
v6i 256 ky tu cta tap ma ISO Latin-1 8 bit.

o Kiéu ddu phiy déng hay kiéu s8 thyc: Loai nay c6 hai kiéu float va double biéu
dién cho cac s& thap phén.

e Kiéu boolean: 1a kiéu boolean cb hai gia tri true (ding) va false (sai).

Hinh 3.1 cho chiing ta biic tranh khai quat vé cac kiéu nguyén thiy cta Java.
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Kiéu nguyén thily
Kiéu boolean (logic) Kiéu s6
Ki€u nguyén Kiéu sé thuc
Kiéu ky tu Kiéu s8 nguyén I
boolean char byte short int long float double
Hinh 3.1. Cdc kiéu nguyén thuy trong Java.
Luu y:
v Cac gia tri di lidu kiéu nguyén thiy 1a nguyén ti (khéng phan chia duge) va

khéng phai 1a cac ddi tugng.

MG&i kiéu dit liéu nguyén thuy c6 mién gia tri xac dinh va cac phép toan duce dinh
nghia trén cac gia tri 46 nhu trong bang 3.1, _

M?i kidu nguyén thity cé6 mot 16p bao boc (Wrapper hay cén goi 16p nguyén thuy)
tudng ang dé st dung cac gid tri nguyén thiy nhu 12 cac d8i tugng. Vi du dng v
kiu int c6 16p Integer, ting véi char la Char, v.v.

3.3. KHAI BAO CAC BIEN

Trong Java c6 bon loai biém:

Cde bién thanh phén 1a cac thanh phan ciia l6p va dude khdi tao gia tri m6i khi
mét d8i tugng cha 16p duge tao ra. Néi cach khac, t&t ca gia tri cia cac bi€n thanh
phén sé xac dinh trang thai dit ligu ctia mot dé1 tugng.

Cde bién tham chiéu déi tugng (Object Reference) goi tat 1a bién tham chiéu va
kiéu 16p con duge goi 12 kiéu tham chiéu, la céc bién duge st dung d& xit 1y cac
d6i tugng. Bién tham chigu phéi dude khai bao va khdi tao gia tri trudc khi si
dung.

HocSinh hs; //Khai bio bién hs tham chiéu tdi lop HocSinh.
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Luu y: khai bao nhu trén khong hé tao ra déi tugng cua 16p HocSinh. N6 chi tao ra
bi€n hs d€ c6 thé sin sang luu trit nhitng thong tin vé doi tugng cua HoeSinh. Mudn
tao ra déi tugng cho bién dé thudng phai st dung toan ti new. C6 thé k&t hgp khai
bao véi viée khdi tao gia tri cho cac bién.
HocSinh hs - new HocSinh(*Lan Anh”); //Khai bdo két hop dé khai tuo gid tri
o  Cde biéh tink (static) cing la cac thanh vién ctia 16p nhung khong phai dai dién
cho tirng déi tugng ma cho ca 16p.
e Cdc biéh cuc b6 (local) 1a nhiing bién dudc khai bao trong cac phudng thic va
trong cac khol. Trong Java cic bién local phai duge khai bao trude khi sui dung.

Bang 3.1. Cac gia tri cla céc kidu nguyén thliy

Kiéu Do rong Gia tri cyc tidu Gia tri cyc dai

dir liéu (bits)
char 16 Ox0 Oxfiff
byte 8 -128 (-27) +127 (27-1}
short 16 -32768 (-2%) 32767 {2'5-1)
int 32 - 2%, 0x80000000 + 231 1, Ox7HHI
long 64 . 953 4953 4
float 32 1,40129846432481707e-45 3.402823466385288602+38
double 64 4.94065645841246544e-324 1.79769313486231570e+308

Bi€n luu trit cac gia tri cua cac kidu dit lidu tudng ting. Mdi bién ¢6 tén, kidu dit Jidu
va gia tri duge gan. Viéc khai bao bién la rat don gian cling gidng tucng ty nhu trong
C/C++: tén kidu va sau d6 khai bao cac bién duge cach nhau bdi d&u phay ‘.

char b,

float giaBan,

int

tuoi,

c;

dienTich;

soCongTrinh;

Khi khai bao ciing c6 thé k&t hop dé khdi tao cc gia tri cho cac bién.

int 1 = 10,
siSe = 50; _
float pi = 3.1415F;
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3.4. KHOI TAO GIA TRi CHO CAC BIEN

Cde gid tri mdc dinh cho cde bién thanh phén

M&i ngon ngit lap trinh déu ¢6 qui dinh gan gia tri mic dinh cho cac bién khi da duge
khai bao va dinh nghia. Gia tri mac dinh cho cac bién kiéu diz liéu nguvén thuy
trong Java duge xac dinh nhu trong bang 3.2.

Bang 3.2. Cac gia tri mac dinh

Kigu dir liéu Gia tri mac dinh
boolean false
char “\w000d
byte, short, int, long 0
float, double +0.0F, +0.0D
Tham chigu d8i tugng null

Luu ¥ khi khai bao:

v Céac bién tinh trong 16p ludn duge khdi tao véi cac gia tri mac dinh néu ching
khéng duge gan gia tri tudng minh .

v Cac bién thanh phin ciing duge khéi tao mac dinh mdi khi ddi tugng cta 18p co
thanh phan d6 duge khdi tao néu ching khéng duge gia tri tudng minh,

v Bi¢n tham chidu dudc gan mic dinh 14 null néu khéng tac 1ap tuong minh theo
toan tit new va todn tu tao lap (constructor).

Vi du 3.1. //Light.java

class Light({
/{ Cac bién tinh
static int boDem; /1 Gi4 tri 0 duge gan mic dinh khi 1&p duoc nap
{/Céc bién thé hién
int soWatts =100; // Gantudng minh la 100
boolean bieuHien; // Ginmic dinh gid tri false
String viTri; // Gan mic dinh gid tri null

public static void main{String argsi]){
Light bl = new Light (} ;// Bién tham chiéu local

System.out .printin{*Bien tinh boDem: " +Light.counter};

System.out .println(*Bien thanh phan soWatts:” +b1l.soWatts) ;
System out.println{“Bienthanh phan bieuHien: 7 +bl.b ieuHicen) .
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System.out, printin(” Bienthanh phan viTri: ToabloviTri)
)
}
Lép Light gbm bién thanh phén tinh boDem kidu inf va cac bién thanh phan soWaits
kiéu int, bieuHien kiu boolean vi bién tham chi€u viTri kiéu String (xAu k¥ tu).
Lutu ¥ cae bién tinh duge khdi tao gia tri khi 16p dude nap lan dAu tién, con cac bién
thanh phan dude khéi tao gia tri mac dinb, néu khong gan tudng minh méi khi mét
d61 tugng cta 16p Light dude tao ra.

3.5. CAU TRUC TEP CHUONG TRINH JAVA

Tép chuong trinh Java cd thé c6 cae phan duge dic ta nhu sau:

1. Dinh nghia mét géi la tdy chon thdng qua dinh danh cha goi (package). TAt ca
céc 18p, cac interface duge dinh nghia trong tép chia géi nay déu thude goi dé.
N&u bé qua dinh nghia géi thi cac dinh nghia 4 tép nay sé thudc vao gél mic
dinh.

9. Mot s6 1enh nhap import {0 hodc nhiéu).
3. Mot s6 dinh nghia 16p va interfdce ¢ thé dinh nghia theo thi tu bat ky.
Cau tric chuong trinh Java vi vay ¢é thé khai quat nhu sau:

// Filename: NewApp.java

// Phin 1: Tuy chon
{/ Dinh nghia géi
package GoiNhaTruong;

// Phan 2: (0 hoac nhiéu hon)
/{ cac géi cn sir dung

import java.io.*;

// Phan 3: (0 hoic nhiéu hon)
// Binh nghia cc 16p va cic interface
public class NewApp{ ...}

class Cl§...}
interface I1{...}
I

class Cn {...}
interface Im{...}
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Luu v

v

Tép chuong trinh Java juén cé tén trung vdi ién cua mdt 18p cdng khai (16p chia
ham main{) néu la tng dung doc Jap) va ¢6 dudi la java.

Tép NewApp.java néu la chudng trinh dng dung dbc lap thi phai c6 mdt l6p cé
tén 1a NewApp va 16p nay phai c6 phuong thic main(). Phuong thic nay ludn co
dang:

public static void main(String args[]){

/f Noi dung cin thue hién cia chuong trinh tng dung

}
N6i dung ctia phuong thie main(} xac dinh tat ca cac cong viéc dé hé théng thuc
hién.
Khi dich (javac) thi mdi 16p trong tép chuong trinh sé duge dich thanh byte code
va duge ghi thanh tép riéng cd tén tring vdl tén cla 16p va c6 dudi .class. Nhiing
16p nay sé dude nap vao chuong trinh Iic théng dich va thyc hién theo yéu cAu.

Trong chuong trinh Java khong c6 cac khai bao bién, ham tach biét khai 16p va
chi 6 cac khai bao va dinh nghia céc 16p, interface. Nhu thé chuong trinh Java
dieoe xem nhat la tap cde 1dp, interface va cde dot tugng ctia chiing trao doi thong
diép vdi nhau (bing cdc loi goi ham) dé' thue hién cde nhiém vy cua ung dung.

Vi du 3.2. Chuong trinh hién thi cdc thong tin biét trude ciia sinh vién.

{/ Tep Display.java

import Java.io.*; /{ Nhap vao gdi java.io
class Display{ J/ Xay dung 16p Display dé hién thi thong tin
public static void main(Suring argsl]){
String hTen = "Lan Anh"; //Biéntham chi€u cuc bo dugc gdn tri ddu
int tuoi = 20; // Bién cuc bo dugc gin tri diu
float diem = B.5F; // Bién cuc bo kiéu float duge gdn tri ddu s6 thuc

// Hién thi cic thong tin biét tnide
System.out.println("Ho va ten: " + hTen);
system.out .println{®Tuci: " + tuoi);

System.out .println{"Diem thi: " + diem) ;

}
}

Tép chuong trinh trén c6 hai phan: phan 2 va phan 3. Phan 3 ¢6 mot 16p Display va
16p nay c¢6 mét ham main(). Trong ham main() cd cac bién cuc bd va st dung ham
System.out.println("Ho va ten: " + hTen) la phudng thic thude 16p System duge xay
dung sin & g6i java.io 1am nhiém vy hién thi xdu “Ho va ten: Lan Anh” la két qua
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cua phép ghép (+) hai xdu “He va ten: “ v4i xAu trong bién tham chidu hTen (d&
tugng cua 1ép String) trén man hinh (thiét bi vao/ra chuin). Ham
System.out.printin() hién thi va xudng dong.

Dich chudng trinh Display. java véi javac ching ta duge tép Display.class va sau dé
st dung java dé théng dich va hién thi théng tin néu trén.

Luu y: Céc hing s6 thue trong Java dude xem 1a gi tri (mac dinh) kiéu double.

float t=3.14;  //L6i vi khéng tuong thich kiéu
Gia tri 3.14 dude mac dinh 1a kiéu double va viée gan gia tri c6 dd chinh xéac g&p dai
cho bién kiéu float sé& din téi viée mat thong tin, do d6 hé thong s& thong baoc 16i. Vi
thé, hoic phai théng bao tudng minh 1a s8 thue kidu fAoat (3.11F):

float t = 3.14F;
heée phai thue hién ép sang kidu (Foaf)3.14,

[loat t = (float)3.14;

Vi du 3.3. Chuong trinh doc vao 2 s va hién thi gia tri trung binh cla s6 d6.
/f Tep InpustQutput.java
import java.io.*;
class InputQutput{
public static void main(String aregs|]){
float x, y;
String str;
{/ Poc dir liéu vio dudi dang | xau
DatalnputStream stream = new DataInputStream{System.in);
// Hién thi thong bdo **x = ** va khong xuéng dong
System.cut .print ("x = ");
try{ /f Thit thue hién
str = stream.readLine(); // Doc vao | day cic chif s& (xau)
}catch(IOException e) {stx="0.0";} // Dén nhan khi gip ngoai l¢
// Chuyén diy cic chit s6 v& sd thuc kiéu float
try{
// Chuyén day céc chit s sang gid tri kiéu float
X = Float .valueOf (str) .fleoatValue();
}catch (NumberFormatException e} {x = 0.0F;}
System.out.print{"y = ");
try{
str = stream.readline({);
}catch(IOException e) {str = "0.0F";}
// Chuyén diy cic chit s6 vé s6 thuc kiéu float
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ery{
Yy = Float.valueof(str}.ZloatValue(};
}catch{NumberFormatException e){y = 0.0F;}
System.out.println{“Gia tri trung bkinh cong cua v

+"va"+y+"la"+[x+y}/2};

}

Van dé nhap dit liéu vao tu ban phim tuong d6i phuc tap trong chuong trinh Java vi
muc dich chinh ctia cac tng dyng Java la d6c 1ap véi cac moi trudng. Dé doc cic gia
tri s& vao cho chuong trinh, ching ta cé nhigu cach khac nhau. Cach tudng dsi don
gian 1a khai bao mot bign tham chidu thudc 16p String v bién tham chiéu thude 16p
DatalnputSiream ¢ dang nhu saw

Siring str;

DatalnputStream stream = new DataInputStream(System.'m);

Van dé nhap di liéu vao tit ban phim ciing thudng gay ra nhidu ngoai 18, nhu thay vi
phai gb cac chit s6, chlt cAi lai g6 vao ky hidu diéu khién hay vuct pham vi xac dinh
ching han. Viéc kiém soat cac ngoal 18 véo/ra trong Java co thé thuc hién theo 1énh:
tryf
str = stream. readLine {) ;

}catch(IOException e){str = "o.0";}

Lénh nay thuc hién nhu sau: Doc vio mdt dong dit lidu bang phudng thic readLine()
caa 16p DatalnputStream va gan cho bién tham chidu str. Lép IOException lam
nhiém vu xu 1§ cAc ngoai 18 vao/ra. Khi gip ngoai 1€ vao/ra thi ghn mac dinh cho str =
“0.0". Cau lénh try [ ... leatch() 1a 1énh xi 1y ngoal 1& sé& dudc trinh bay chi tiét &
chuong 5.

3.6, CAC PHEP TOAN VA CAC BIEU THUC

Nhiém vy cta cac chuong trinh phan 165 1a thyc higén céc phép tinh toan dé xu ly dit
licu. D& 1ap trinh diing cac yéu cAu tinh toén, ching ta phai ndm viing duge cac tha
ty uu tién cing nhu cac qul tic két hop tinh toan ctia cAc phép toan trong ngdn ngu
1ap trinh.

36.1. THU TU UU TIEN VA QUI TAC KET HQP THUC HIEN CUA CAC
PHEP TOAN

Mitc wu tién va cac qui tie ket hop cha chc phép toan can phal duge xéc dinh dé tinh
toan cae bidu thitc. Cac mic uu tién va cac qul tc k6t hop cla cac phép toan trong
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Java dude xac dinh nhu trong bang 3.3.

Khi st dung cac phép toan ching ta hay luu 3

v 88 uu tién 12 ti 18 nghich véi mc wu tién thuc hién trong cac biéu thitc. Trong
biéu thitc, nhitng phép toan ¢ s& uu tién thap hon sé dude thyc hién trude.

v Nhiing phép toan cé ciing sd uu tién trong mat biéu thiic €& thuc hién theo qui
téc k&t hop tit trai qua phai ho#c tif phai qua trai nhu bang 3.3.

v D& thay ddi thi tu thyc hién theo ¥ mudn thi cé thé st dung cdp ngodc don (va)
gidng nhu trong toan hoc.

Bang 3.3. Cac phép toan trong Java

S uu Tén goi Cac phép toan Qui tic két hap
tien thuc hién

1 Phép toan 1 ngdi hau t3 | [} . (tham_so) exp++ exp-- Thuc hién tif trdi qua phai
(postfix}

2 Phép todn 1 ngdi tién t3 | ++exp —exp +exp -exp ~ | Thuc hiénti phai qua tréi
(prefix) !

3 Tao Iap d6i tugng va ép kifu | new  (type) Thue hién tir phai qua trai

4 Loai phép nhan . { % Thuc hién tf trai qua phai

5 Loai phép cong + - Thyc hién tif trai qua phai

6 Chuyén dich << >> »>> Thyc hién tif tréi qua phai

7 Phép toan quan hé < <= > Thue hién tir trai qua phai

»= instanceof

8 Phép so sanh déng thirc == 1= Thuc hién tif trai qua phéi

9 Phép va (AND) trén & Thyc hign tir trai qua phal
bitwise/boolean

10 Phép hodc loai trr (XOR) A Thug hién tif trai qua phai
trén bitwise/hoolean

11 Phép ho3c (OR) trén | Thue hién ti trai qua phai
bitwise/boolean

12 Phep va (AND) logic &8 Thye hién ti trai qua phai

13 Phép ho#c (OR} logic 1 Thuc hién tif trai qua phai

14 Phép toan diéu kién n Thuc hién ti trai qua phai

15 Cac phép gan = 4= -= *= /= | Thyc hién tir phai qua trai

%= <e= - s
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3.6.2. CAC QUI TAC CHUYEN BOI KIEU
Ep ki€u

Java la ngdén ngit rat chit vé kiéu, né thudng kiém soat chit ché sy tudng thich gitta
cac kidu trong cac ngii cdnh thye hign ngay tit liie dich chugng trinh. Tuy nhién, mot
<& kifm soat ciing chi thyc hién dude lac hé théng thuc hién, vi du nhu kidu (Idp) cua
cdc bién tham chiu hay cac trudng hgp thue hién cac phép gan ma 2 toan hang
khéng tuong thich véi nhau vé kidu (vi dy, gan gia tri kiéu double cho bién kiéu int).
Trong cic trusng hop nhu thé&, ngudi 14ap trinh phai su dung qui téc ép kidu. Qui téc
ép kidu 6 dang:

(<type>) <exp>

Liic thuc hién hé théng sé chuyén két qua tinh toan cta biéu thic <exp> sang kiéu
duge ép 14 <type>.

Vi du:
float f= (float} 100.15D; // Chuyéns6 100.15 dang kiéu double sang float
Luu y:

v Khong cho phép chuyén d6i gitta cac kiéu nguyén thuy vél kiéu tham chiéu, vi du
Kiéu double khong thé ép sang cac kiéu lép nhu HocSinh dugc.

v Kiéu gia tri boolean (logic) khong thé chuyén sang céc kiéu dii liéu sd va ngude
lai.

Viée chuyén 461 kidu theo qui téic ép kiéu nhu trén duge goi la chuyén dét (ép) kiéu
twong minh. Java ciing giéng nhu nhiéu ngdn ngi lap trinh khéae, ngoai cd ché ép
kidu tuong minh cén st dung co ché ép kidu khong tuong minh (mdc dinh), vi du c6
thé gan ky tu char cho bién kiéu int. Sau day ching ta xét hai cach chuyén déi md
rong va thu hep kiéu.

M& réng va thu hep kiéu

D& véi cac kidu Al liéu nguyén thiy, gia tri cua kiéu hep hon (chiém s& byte it hon)
¢6 thé duge chuyén sang nhiing kiéu rong hon (chiém s6 byte nhiéu hon) ma khong
tén that thong tin. Cach chuyén kiéu dé dude goi la md réng kiéu. Java cho phép
thue hién md rdng Kkiéu theo cae qui tAc duge md ta nhu trong hinh 3.2.

byte =~ -------- > short _

‘~..‘_> int oo-oooas > long-------- > float --—----- =.double

-
-
-
-

char -~
Hinh 3.2. Cdc qui tdc mo rong kiéu.
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Vi duy:

char ¢ = *A';

int kX = ¢; //m&rong kiéu char sang kiéu int (méac dinh)
Chuyén d6i kiéu theo chiéu ngude lai, tit kiéu rong vé kiéu hep hon duce goi 1a thu
hep kiéu. Luu y 1a thu hep kiéu cé thé dan téi mdt théng tin. Thuc t& 14 moi su
chuyén d8i kidéu dude phép ma khéng phai la md rong kiéu rthu hinh 3.2 thi déu la

thu hep kiéu. Nhu vy moi chuyén d6i gitta char va hai kiéu byte va short cing la
thu hep kiéu. Vi du:

int k = 10;

char ¢ = (char) k; //Thuhepkiéuciak véki€uclac
Théng thudng viée thu hep kiéu phai st dung qui téc ép kidu tudng minh nhu trén.
Cuéi cing ching ta ciing cin luu ¥ v& ngit canh phai thue hién chuyén déi kiéu:
< Thuc hién cic phép gan déi vdi céce bién kiu nguyén thiy hoic kiéu tham chiéu,

% Thuyc hién céc 15i goi ham (phuong thitc) vdi cac tham bién kiéu nguyén thiy
hay kiéu tham chigu,

< Thyc hién tinh toan cdc biéu thie s6 hoc,
% Ghép cac xau két hop cac déi tugng cna 16p String va cac kiéu dii liéu khac.

Sau day ching ta xét mot sd nhom céc phép todn quan trong trong cac biéu thie.

3.6.3. CAC PHEP TOAN SO HOC
Cac phép toan s& hoe dude chia thanh hai loai:
1/ Céc phép toan 1 ngdi (don nguyén): + (céng) va - (trit), cac phép ddi dau,

2/ Céc phép toan 2 ngdi (nhi nguyén): * (nhan), / (chia), % (14y modul - phép chia
14y s6 du), + (cong) va - (tri).

Céac phép toan (todn ti) s6 hoc dude st dung dé thiét lap cac biéu thic toan hoc nhu
trong dai s6. Cac toan hang (d6i s6) clia cac phép toan 1a cac bidu thite c6 gia tri kidu
s6. Riéng phép + (eéng) con dude sit dung nap chdng dé ghép cac xau néu c6 mot toan
hang la dé1 tugng cua 1dp Siring.

Luu
v Thu tu k&t hgp thyc hién chia cac phép toan s6 hoc don nguyén la tit phai qua
trat
int wval = - -20; /(- (-20)) cho 20

Chu y giiia hai phép toan don nguyén 1a phai c6 ddu cach.

4.1TH-A
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Thit ty k&t hgp thuc hién cta céac phép toan s8 hoc nhi nguyén 1a tit trai qua
phai:

int newval = 10 % 4 * 4. H{(10% 4)*d)ycho §
int ival = newval / 5; /{ Thue hién chia nguyén v cho két qua 1 1

Luc thye hién, céc toan hang phai dude tinh toan tu trai qua phai trude khi ép
duig voi phép toan. Khi 2 toan hang khac nhau vé kleu thi thiyc hién chuyén déi
kiéu nhu trén da dé cap.

Phép chia nguyén (2 toan hang déu la kiéu nguyén) doi héi sd chia phai khac 0.
int iv = 10 / o0; // Sinh 181 ngoai 1¢ s8 hoc: ArithmeticException

Phép chia sd thyc (it nhat mét toan hang kiéu s6 thue) cho phép chia cho 0 va két
qua phép chia cho 0.0 1a INF (s§ 16n vé6 ciing) hodc -INF (860 4m v6 cung), hai
héng dic biét trong Java.

float n, m = 4.5 / 0.0; // Cho m i INF
n=-4.5 /0.0: /{ Cho n A -INF

Trong Java, phép chia 14y s§ du % thue hién duge ca ddi véi s& thuc.
float m = 11.5 % 2.5; // Chom 1a 1.5

Khi st dung eac phép toan don nguyén déi véi cac d6j s kidu byte, short, hoac
char thi trude tién toan hang phai duge tinh r8i chuyén vé kiéu int va két qua Ia
kiéu int. V{ du:

byte b1, b = 4; / OK 8 4 ki€u int nhung cho phép thu hep kiéu mic dinh vé byte
b=1-b; // L6i vi 1 -b c6 két qud kidu int do vay thu hep kiéu doi
| // hoi phii tudng minh

bl = (byte) (1 - b); // Holn todn ding

short h = 30; // OK: 30 kiéu int chuyén vé short (miic dinh d6i véi hang nguyeén

h=h+4; /1 L3i ¥i h + 4 cho két qua kiéu int vi the khong thé gdn truc tiép
va // cho h kiéu short. Nhung,

h = (short) (h+4); //lai ding hoiic ¢6 thé vieth=h + (short)4;

3.6.4. CAC PHEP CHUYEN DICH <<, >>, >>>

Cac phép chuyén dich <<, >> >>> thyc hién dich dang biéu dién nhi phan cha toan
hang thit nhat sang trai, sang phai sd 14n bing gia tri 5 nguyén cla toan hang thit
hai. Cdc déi sd'ctia chiing luén la kidu nguyén.

4.LTH-B
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.’ . . ~ » . n* . n
Biéu dién nhi phan cua cac sd nguyén
Trudc tién chung ta luu ¥ rdng cae gia tri nguyén biéu didn cho ca gia trl duong va
gia tri Am. Java st dung phan bi 2 dé luu triz cde gid tri nguyén.

Cac bit trong dang bidu dién nhi phin cha gia tri nguyén (kiéu char, short, int, long)
duge danh s& tir phai qua trai va bat ddu bang 0. Bit cao nhat 1a bit d&u, 0 cho s&
dudng va 1 cho 88 4m.

Vi du: Bang 3.4 cho mét s6 biéu dién phan b1 2 clia cac 8 chidm 1 byte.
Luu y: Cach tinh phan b 2 thuc hién nhu sau:

Cho trudc gia tri nguyén duong, vi du 41. Biéu dién nhi phén cia -41 duge tinh nhu sau:

Biéu dién nhi phan Gia tri thap phan
Cho trudc gia tri 00101001 41
Lay phan bu 1 11010110
Cong thém 1 00000001
Két qua laphanbii 2 11010111 -41

Tuong ty nhu vay déi véi s6 am, 1ay phan bu 2 clia s6 4m sé& duge s6 duong.

Bang 3.4. Bi€u dién nhi phan cGa cac s8 chiém 1 byte

Gia tri thap Bigu dién nhi phan 8 bit Gia tri Hexa

phan

127 011114111 Ox7f
126 01111110 Ox7e
41 00101001 0x29
2 00000010 0x02
q 00000001 0x01
0 00000000 0x0
-1 11114111 Oxif
-2 11111110 Oxfe
-41 11010111 Oxd7
-127 10000001 0x81
-128 10000000 0x80
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Phép dich trai: <<

a<<n Dich tit ca cac bit cha a sang trai n 14n, dién s6 0 vao bén phal.
Vidu: inti=12;
intre=1<< 4 1192
Java s dung 4 byte dé luu tril 50 nguyén dol vay
12 << 4 = 00000000 00000000 00000000 00001100 << 4
= 00000000 00000000 00000060 11000000 = 192

C6 thé nhan thdy mdi 14n dich sang trai mét vi trf thi tuong duong v viée 14y gia
tri trude dé nhan véi 2 (vl diéu kién bit cao nhat dich ra ngoal phai la 0). Trong vi
dutrénre =127 2t =192,

Khi d&i 6 bén tral co kidu byte hodc short thi sé duge chuyén sang kiéu tuong dng
ctia d61 56 tht hai. Néu ddi s6 thi hai 13 int thi bit dau cta gia tri byte, short sé dudc
mé rong dé dién vio nhimng bit cao hon, vi du

byte b = -42; j/ 11010110
int re =b << 4; /1 -672

Khi gia tri byte 1a -42 dudgc chuyén sang int thi bit dau 1 sé duge dién vao céc bit cao
hon nhu sau:

b<<4 =1111111111111111 11111111 11010110 << 4
=11111111 11111111 11111101 01100000 = Oxfffffd60 = -672
=42 * 2*

Phép dich phai va dién bit dau; >>
a>>n Dich tat ca cac bit cia a sang phai n 14n, dién bit dffu vao bén trail.
Vidu: inti=12;
int re =1>> 2; i3
Java st dung 4 byte d8 luu trid s& nguyén do vay
12 << 4 = 0000000.0 00000000 00000000 00001 100 >> 2
= 00000000 00000000 00000000 00000011 = 0x00000003 =3

Mat khac c6 thé nhan thay m3i 1in dich sang phai 1 vi tr{ thi tuong dudng vl viéc
14y gia tri trude 46 chia cho hai (chia ddi va lam tron dusi). Trong vi du trén: re = 12
12t =3.
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Khi d6i s& bén trai c6 kiéu byte hoiic short thi s& dugde chuyén sang kiéu tudng ing
cia ddi s6 tht 2. Néu déi s8 thit hai 1a int thi bit d&u cla gia tri byte, short s duce
md réng dé dién vao nhitng bit cao hon, vi du

byte b = -42; A 11010110
int re =b >> 4; /-3

Khi gia tri byte 1a -42 duge chuyén sang int thi bit dau 1 sé& dude dién vao cae bit cao
hdn nhu sau:

b>>4 =11111111111113%1 1111111} 11010110 >> 4
=1113111311 11111311 11111141 11111101 = Oxfffifffd = -3

Phép dich phai va dién bit 0: >>>

a>>>n  Dich t4t ca cac bit clia @ sang phai r 14n, dién 0 vao bén trai.
Vidyu: byteb=-42; /11010110
int re = b >>> 4; /1 268435453 - khac két qua trén rat nhiéu

Khi gia tri byte 14 ~-42 duge chuyén sang int thi bit dau 1 s& duge dién vao cée bit cac
hon nhu sau:

b>>>4=11111111 11111111 11111111 11010110 >> 4
= 00001111 11111111 111113111 11111101 = OxOffffffd = 268435453

Luvu y:

¥ Gia trj clia d6i 8§ bén phai (& trén 1a n) ludn 14 s8 nguyén (duong) do vay déi s6
bén trai { 6 trén 1a a) néu la byte hoac short thi phai d6i sang kiéu int.
v Két qua cla cac phép chuyén dich vi vay s& ludn 1a inf (hodc 1a kidu long néu ddi

s8 thit nhat 1a long).

3.6.5. CAC PHEP GAN M3 RONG

Cac phép toan gan md rong cb ¢ii phap dang:
<var> <op>= <exp>;

trong d6 <var> la bién, <op> la mot trong s8 cac phép todn: +=, -=, *=, /=, %=, <<=
>>=, >>>=, &=, A=, |=va <exp> la bidu thite tuong ing véi cac phép toan di chon.

¥
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Cac phép gan s& hoc md rong

D61 véi cac phép gan s hoc m3 rong thi qui t4c cd phap trén tuong ducng ngit nghia
vél 1énh sau:

<var> = (<type>) (<var> <op> (<exp>));

trong &6 <type> la cac kidu s6 va <op> 1a phép toan sd hoc +, -, * [, %. Bang 3.5 mb
ta chi tiét hon cac phép gan s8 hoc md rong.

Bang 3.5. Cac phép gan s6 hoc mad réng

Cau lgnh gan Cho trudc kidu s8 T clia bign x va bidu thitc e
% += @; x=(T) (x+ (e}
% -= e =(T) (x - (e})
X *=e; x = {T) (x * (e}
xi=e; x=(T) (x/(e))
X %= e, x = (T) (x % (e

Do qui dinh cac phép gan s6 hoc md ring cO dang tuong duong vé mit ngit nghla nhu
trén nén thue chit 1a da co sy ép kiéu gitia cac k&t qua cua biéu thitc & vé phai vé
ku_eu T cta bién x. Vi du:

int 1=5;

(k= i42  //Tinhnhulai= Gnt G G2)

byteb=3; //Cic hiing nguyén cho phép thu hep kiéu nhu mac dinh

b +=4; // Tinh nhy 1a : b = (byte) {(int) b + 4);

b=b+4; // Sai vi vé phai c6 két qué kiéu int cdn b kidu byte doi ép kiéu

Cac phép gan logic md réng
Céc phép gan logic md r(fmg duge dinh nghia chi ti&t nhu trong bang 3.6.

Bang 3.6. Cac phép gan logic ma rong

C4ac 1énh gan Cho b va biéu thic e kidu boolean
b &=e; b= (b &(e)
b *=e; b=(b* (e

bi=e; b={b|(e):
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Vi du:
boolean bl = false, b2 = false, b3 = true;

b3 &=b3 & bl | be; // false vi b3 = ((b3 & b1) | b2);

Cac phép gan md réng trén bit (bitwise)
Cac phép gan mé réng trén bit c¢6 dang ng nghia tudng tu nhu cac phép gan s hoc
md rong, nghia 1a két qua cda bidu thic bén phai duge ép vé kiéu cla bién nhan két

qua (v& trai). Nhitng phép nay duoc dinh nghia nhu trong bang 3.7.

Bang 3.7. Céc phép gan md rong trén bit

Cac lénh gan ChoTla ki&’.l nguyén clia b
va biéu thic e
b &=e; b=(T) (b &(e));
b r=e; b=(T) (b * (e}
bl=e; b={(T) (b (e},
Vi du: mnt v = - 42;
char vl =9, y/41
byte v2 = 13;

vO &=15; //1..1101 0110 & 0...0000 1111 = 0...0000 0110 (=6)

D31 v6i nhitng phép gan md rong trén bit dude qui dinh nhu trong bang 3.7, do vay
khong can ép kiéu khi thu hep kiéu.

Cac phép gan chuyén dich mé réng

Cac phép gan dich chuyén mé rong: <<=, >>= >>>= duge dinh nghia nhu trong
bang 3.8.

Bang 3.8. Cac phép gan dich chuyén ma réng

Cac I&nh gan Cho T ia kiéu nguyén cla b
va biéu thirc e

b <<= g b=(T) (b <<(e));
h>»=g b=(T) (b>>(e));
b>>>=g; b= (T) (b »=>> (e));

Vidu: inti=-42; // Biéu dién -42 G dang nhi phan phédn b 2: 1...11010110
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1>>=4; 111010110 >>4 = 111111101 (= -3y
byte a = 12;
a <<= b; // Cho a =-128 vi a = (byte) {(int) a << 3)

a = a << 5: //Sai bai a << 5 Jakiéu int do vy doi hoi ép kiéu tudng minh.

3.6.6. CAC PHEP TOAN SO SANH DANG THUC

Céac phép toan so sanh <, <=, >, >= cta Java duge dinh nghia gidng nhu trong cc
ngon ngit Jap trinh khac (nhu C ching han). Trong d6 chi cdn luu y 12 2 d6i sé phai
ld cde bidu thite sé. Riéng phép so sanh ding thite (bdng) thi phic tap hon. Sau day
ching ta xét cac dang so sanh d&ng thic trong Java.

So sanh dang thirc trén céc gia tri kiéu nguyén thuy: ==, 1=

Cho trude hai toan hang a, b ¢6 kidu dit liéu nguyén thuy.
s==b @ vab cobing nhau khéng?, »ghia la néu chung cd cac gia tri kigu
nguyén thiy bing nhau thi cho k&t qua dung (true), ngude lai cho
sal (false).
a'=b avab cdkhac nhau khong?, nghia 14 néu ching cd cac gia tri kiéu
nguyén thay khong bang nhau thi cho két qua dang {(truc), ngudc
lai cho sai (false).
Luu y: Kiéu cac déi s6 c6 thé a cac kidu s5 hotic kidu boolean, nhung 2 ddi s6 phai
lubn c6 kidu tucng thich va sanh duge véi nhau. Vi du (<boolean value> == c) s&
khéng hop 18 néu ¢ c6 kiéu s6. Tuy nhién néu bidu thic c6 nhidu phép == két hop thi
phai than trong va cén cl vao thi ty thizc hién vi c6 thé tat ca cAc toan hang déu co
kidu 86 nhung biéu thic vin khong hgp 18, hodic nguge lai khi cac d6i sd cb kiéu khac
nhau nhung van hop 1é. Vi du:

int a, b, ¢;
a=b=c¢=10
boolean hl = a == b == ¢; // Sai b&i phai thyc hién a == b cho gid tri true,
/f sau d6 so véi ¢ (gid tri s6) thi 2 d6i s6 khac kiéu.

boolean hll = a == b == true; // Lai hopié.

So sanh d:‘:ing thic trén cac tham chigu doi tugng: ==, I=

Cho trude r va s 13 hai bi€n tham chigu. Cac phép so sanh ding thic trén cac bién
tham chifu dude xac dinh nhu sau:
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r==s Cho gia tri true néu r, s cang tham chiéu téi cung mdt tri (d6i
' tugng), ngude lai s& cho gia tri false.

ri=s Cho gia tri true néu r, s khong cung tham chiu tdi cung mot tri
(d61 tugng), ngude lai sé cho gia tri false.

Hai phép toan nay duge st dung dé kiém tra xem hai bién c6 chi t81 cung mot dé
tugng hay khéng.

Luu y: Cac toan hang phai c¢6 kiéu tuong thich (chuyén ddi gitta chiing duge méc dinh), néu
khéng thi phai thuc hién ép kiéu.

Vi du 3.4. So sanh gua tham chiéu

class SV{

String hTen;

int tuoi;

svi(string ht){ // Todn t&tao lap déi tugng mdi

hTen = ht;

}

public static void main(String(] args){
SV svl = new SV(“Lan Anh”}; // Taora | d6i tugng mdi
SV sv2 = new SV{(“Lan Anh”); // Taora 1 d6ituong moi

SV sv3 = new SV{“Tran Anh”); // Tao ra 1 dé1 tugng mdi
boolean tl = svl == sv2; /1 false

boolean t2 = &avl == sv3; /f false

SV své4 = 8V2;

boolean t3 = 8v4 == 8SV2; /f 1rue
System.out.println{(™ t1 = ” + tl};
System.out.println(® t2 = " + t2};
gystem.out.println(® t3 = 7 + t3};

}

3.7. TRUYEN THAM SO VA CAC LOI GOI HAM

Nhu phdn diu ching ta da dé cap, cac d8i tugng trong chuong trinh trao dsi vé
nhau bing cach trao ddi cac thong diép (message). Mot thong diép duoc cai ddt nhu
la 167 goi ham (phuong thitc) trong chuong trinh, goi t6i ham thanh phin clua déi
tugng dbi tac. Nhitng ham tinh ¢6 thé goi v6i tén cla 1gp. Cac tham s& trong cac lai
goi ham cung clp cach thuc trao déi thong tin gitta déi tugng gui va 461 tugng nhan
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théng diép.

Cu phap cac 131 goi ham ¢6 cac dang sau:
<Tham chitu déi tuwong > <Tén ham> (<danh sdch tham bién hién thoi>)
<Tén ldp>. <Tén ham tinh> (<danh sdch tham bién hién thoi>)

<Tén ham> (<danh sdch tham bién hién thoi>)

Vi du:
hinhTron.ve{); /{ hinhTron 13 déi tugng cua 1dp HinhTron
int i =java.lang.Math.abs(-4); // Goi day di tén ctia 16p Math
int ] = Math.abs(-4); // Goi theo tén cta 16p Math
someMethod(ofValue); J/ Déi teong hoidc 16p khong tudmg minh

Trong lap trinh, ching ta da quen v4i khai niém danh sdch tham bién hinh thic 1a
danh sach cac tham bién duge dinh nghia trong dinh nghia cac ham. Danh sdch
tham bién hién thoi 13 danh sach tham bign dude truyén vao cho cic 101 goi ham
tuong ving. Cac danh sach nay ¢6 thé 13 rdng. Hai danh sach hinh thizc vi hién thol
phai tuong thich véi nhaw

v S5 cac tham bién ciia danh sach hinh thite phai biing &6 cac tham bién cia danh
sich hién thoi.
v Kiéu cia cac tham bién hién thdi phal tudng thich véi kiéu cha tham bién hinh

thic tuong ing. Bang 3.9 tém tat cach truyén céac gia tri phu thude vao kiéu cta
cac tham bién hinh thic.

Bang 3.9. Truyén tham s&

Kiéu ciia tham bién hinh thic Gia tri dugc truyén
Cac kidu nguyén thiy Gia tri kiu nguyén thiy
Kidu l6p (class) Gia tri tham chiéu
Kidu mang (array) Gia tri tham chiéu

Luu ¥: Trong Java, mol tham bién déu duge truyén theo tham tri (passed by value).
- - . . g ~ 2
Truyén cac gia tri kieu nguyen thuy
Khi cac tham bién hinh thic ¢b kiéu 1a nguyén thuy thi gia tri cla cac bién duge sao

sang bién hinh thic trong cac 161 goi ham. Béi vi cdc'bién hinh thite la cuc bg trong
dink nghia cia mét ham nén moi thay déi cta bién hinh thic khong anh hudng dén
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cac tham bién hién thdt
Cac tham bién co thé 14 cac bidu thic va ching phai duge tinh trude khi truyén vao
161 gol ham.

Qui wdc chuyén déi kiéu gita tham bién hinh thic va hién théi ciing giong nhu da
duge thdo luan ¢ 3.6.2.

Vi du 3.5. Truyén cac gia tri nguyén thuy
class KhachHang1{ // Lép khdch hang
public static void main(Stringl[] arg) {
HangSX banh = new HangSX({}; /f Tao ra mot déi tuong
int giaBan = 20;

double tien = banh.tinh{10,giaBan};

System.out .println("Giaban: " + giaBan);// giaBan khong doi
System.out .println("Tienbanduoc : " + tien);
}
}
// Lép Hang san xudt

class HangSX{
double tinh{int num, double gia) {
gia = gia /2;
return num * gia; HThaydéiganhungkhéngénhhu&undigaBmﬁ

// nhung s6 tién vin bi thay déi theo

}
Khi thye hién chuong trinh sé cho k&t qua:
Gia ban: 20
Tien ban duoc: 100.0

Trong ham main() cua 16p KhachHang thyc hién:

+ Tao ra mdt bién 481 tuong banh cua 16p HangSX,

+ Pinh nghia bién thanh phéan giaBan = 20, _
+ Goi ham thanh phén ¢ink() phin clia banh d€ tinh s& tién ban duge 10 chiéc banh.

Mic dir trong ham finh() cha 16p HangSX da thay ddi tham s0 hinh thiic gia nhung
khi goi v6i tham s& hién thoi giaBan thi vigc thay 461 trén khong anh hudng tdi gia
trj cua giaBan.
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Chung ta ciing can luu v 14 kiéu cta tham bién hién thdi thi 2 cda ham tink() la int,
trong khi kiéu ciia bién hinh thiic tudng tng 1a double. Trude khi gid tri ctia bién
hién thdi duge sac cho bién hinh thue thi gid tri (sé 20) kiéu int pbai duge md réng
sang double theo mic dinh. Cd ché truyén tham bién 461 véi cac gia tri nguyén thuy
¢4 thé minh hoa nhu sau:

Lai goi ham Tham bién hién thai
double tien = banh.tinh( 10 | giaBan 20 )
i v
': 20.00
Dink nghia ham Y Tham bién hinh thac ___¥
. 10 20.00
double tinh(int  num , double gia ) {

Hinli 3.3. mo td co ché truyén tham bién doi voi cdc tri nguyén thiiy.

Truyén cac gia tri tham chiéu déi tugng

Khi bién hién thdi tham chiéu tdi déi tugng, thi gia tri tham chiéu cua d6i tugng sé
duge truyén cho bién hinh thtc. Nghia 13 ca bién hinh thic va bién hién thoi 1a hai
tén goi khéac nhau (bf danh) cla déi tugng duge tham chiéu téi trong 131 goi ham. Do
vay, moi thay d6i thuc hién d6i véi cac thanh phén cla déi tugng thong qua tham
bi&n hinh thic cing sé ¢6 hiéu qua ca sau 161 goi ham va tac ddng 1én bién hién thoi.
Vidu 3.6. Truyén theo gi tri tham chiéu

{/KhachHang2 java

class KhachHang2{ //Ld&p khich hang

public static void main(Stringl] arg) {

Banh banhMei = new Banhi}; /{ Tao ra mot d6i tuong (1)
System.out .println { "Nhoi thit vac banh treoc khi nuong: " + banhMoi.thit) ;
nucng (banhMoi) ; i (2)

System.out .println{"Thit cua banh sau khinuong:"+banhMoi.thit);
)

public static void nuong({Banh banhNuong) { i (3)
banhNuong.thit = “Thit vit™; // Ngudi nudng bdnh déi nhan thianh thit vit
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banhNuong = null: 7 (4)
}
}
class Banh{ // L.op Banh (3)

String thit = “Thit ga”; // Quidinh cla bdng 1am nhan binh bang thit ga
}

Khi thue hién chuong trinh sé cho két qua:
Nhoi thit vao banh truoc khi nuong: Thit ga

Thit cua banh sau khi nuong: Thit vit

Mot ddi tugng banhMoi duge tao ra & (1) véi nhan nhdi “Thit ga” nhu qui dinh ¢ (5).
Trong 18i goi ham nuong() & (2) gia tri tham chiéu dai tugng cua bién hién thai
banhMoi dude truyén cho bién hinh thic banhNuong cua ham nuong() duge dinh
nghia ¢ (3). Trong ham nay bién thit cia 16p Banh bi thay déi thanh “Thit vit”.
Nhitng thay ddi nay c6 anh hudng téi trang thai cla doi tugng duge tham chiéu.
Nhung viée thay doi ca déi tugng nhu dat banhNuong thanh null (khéng c6 déi
tugng) & (4) lai khong hé c6 tac dong déi véi d6i tudng tham chidu béi bign hién thoi.

Tham bién hinh thic

banhMoi: Ref(Banh)

i
sa0 gid tri tham chiéu i _ :Eianb .,
vil tao ra bi danh *' / thit =* Thit ga
banhNuong;Ref(Banh)
Tham bién hién thai
a/ Thuc hién Ioi goi ham
Tham bién hinh thitc
banhMoi: Ref(Banh)
\ ‘Banh
Sau 11 goi him, gid tri clia tham bién hién thei ky thit = * Thit vit’
hiéu cho cling déj tuong da bi thay d6i -

banhNuong:Ref(Banh} [~~~"====-=-=---- >|

Tham bién hién thei

b/ Ngay sau khi thyc hién 13i goi ham
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Tém lai, bién hinh thic chi c6 thé 1am thay d6i trang thai (cac thanh phin) cta ddi
tugng duge tham chiéu 63 trong 151 gol ham.

Truyén cac tham chiéu theo mang

Méang (array) trong Java duge xem nhu 1a d3i tuong. Cac phan tu cia mang c6 thé c6
kiéu nguyén thuy hoic kiéu tham chiéu (kiéu ldp). Chi tiét v& mang chung ta s& xét &
chuong sau. Sau day ching ta tim hidu vé o6 ché truyén tham chiéu kidu mang (chc
tham bi€n 1A mang).

Vi du 3.7. Truyén cic tham chiéu kiéu mang
/f Loc.java
class Loc{
public static void main (Stringll args){
int (] day = {8, 1, 4, 3, 2, 5}/ Khéi tao ming day va gdn tri dau
/f Hién thi cdc phan tir cha ddy trude khi loc
for {int i = 0; i < day.length; i++)
System.out.print(“ v+ dayl[il};
system.out.printin(); // Xudng dong méi
int maxIndex = 0;
//chraphﬁnl&cucdaivhduavécuﬁi
for (int index = 1; indeX < day.length; index++)
{
if (day[maxIndex] > day [index]}
doiCho (day, maxIndexX, index) ; H D
maxIndex = index;
}
// Hién thi diy sau khi loc .
for (int i = 0; 1 < day.length; i++)
System.out.print(“ » 4+ dayl[il};
System.out.println{];
}
public static void doiCho{int [] bang,int i, int xy{ [/ (2)
int tg = banglil; bang[i] = banglkl; bang (k] = tg;

)
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Két qua cua chuong trinh sau khi thyc hién:

Trong phan dinh nghia ham doiCho() 8 (2) bi&n hinh thuc bang 1a kiéu array (mdng).
Ham nay dudge goi trong ham main() ¢ (1), trong dé bifn hién thoi day cling 1a kiéu
mang. Vi trong Java cac 18i goi ham déu thuc hién theo tham tri (call-by-value) doi
v6i kidu nguyén thiy va tham chidu déi véi kiéu 1ép nén ham doiCho() nhu trén la
thay d61 dudc cac phan t& cha day (bién hién thoi).

Cdc tham bién final

Tham bién hinh thic c6 thé khai bao véi tit khéa final ding trude. Tham bién loai
nay duge goi 1a bién cudi “trang”, nghia 1a no khong duge khéi tao gia tri (1a tring)
cho dén khi né dude gan mdt tri nao dé va khi da duge gan tri thi gia tri d6 la cudi
cting, khéng thay ddi duge.

Vi du 3.8. Sit dung tham bién final
/fKhachHang3 java
class KhachHang3{ //Ldp khdch hang
public static void main(String(] arg){

HangSX banh = new HangSX(); /f Tao ra § d6i tuong
int giaBan = 20;
double tien = banh.tinh(10,giaBanj;
System.out .println{"Giaban: "+ giaBan); //giaBankhong déi

System.cut.printin("Tienbanduoc : " + tien);

}
}
// Lop Hing san xuat
class HangSX{
double tinh{int num, final deouble gia) {// (1)
gia = gia /2.0; (2
return num * gia; /f Thay d6i gia nhung khong anh hudng tdi giaBan,
// nhung s6 tién van bi thay ddi theo

)

Khi dich ham tink(), chuong trinh dich sé thong béo 181 va khong duge phép thay déi
gia tri cua bién final gia trong dinh nghia ham nhu & (2).
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Céc déi 56 ciia chuong trinh
Gisng nhu chusng trinh €, ching ta c6 thé truyén cac tham s cho chuong trinh trén
dong lénh, vi du

java TinhTong 12 23 45

Chuong trinh java thong dich 1dp TinhTong dé tinh tdng cac dGi sd 12, 23, 45.
Chuong trinh TinhTong c6 thé viét nhu sau:
Vi du 3.9. Truyén tham s& cho chuong trinh

J// TinhTong.java

class TinhTong{

public static void main{string argsl[l){
float 3 = 0.0F;
for {(int 1 = 0; 1 < args.length; i++)
8 += Float.valueof(args[i]).floatValue{);
// Chuyén diy chit s6 thanh s6
System.out.print(“Tong cua " + argsl0l);
for (int 1 = 1; i < args.length; 144}

System.out.print(“ + 7 + args[il);

gystem.out.println(® = “ + s);

)

Khi thic hién chucng trinh cho k&t qua

Tong cua 12 + 23 + 45 = 80.00

BAI TAP

3.1. Nhiing tir sau c6 phai la dinh danh hay khong?

a/ adz, b/ an2, ¢f _class,d/ My$100

3.2, Day /*../..* c6 phai 1a chu thich hay khong? tai sao?

Nhiing 1énh no trong sd cac 1énh sau 1a hop 1
(a)char a = “u0061";
(b)char 0064 = *a’;
(c) long phone = §235469L;
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(d}loat pi = 3.14159;
(eYdouble p=314.15%e-2;

3.3.

Nhitng khai b4o nao cua ham main() sau diy la ding

(a) static void main(String arg[]){ /* ... */}
{b) public static int main(String arg[1}{ /* ... */}

(¢) public static void main(String arg[D{ /* ... */}

(d) public static void main(String[] arg){ /* ... */}

(¢} final static public void main(String[J arg)}{ /* ... */}

8.4. Chudng trinh sau ¢6 181 hay khéng, n&u c6 16i thi hay sita cho ding
/MhietDo
PUBLIC CLASS nhietDo{

!

3.5.

)

public VOID main(String arg){
double fahre = 62.5;
deuble celsius = f2c¢c{fahre};
System,out.println(fahre + ‘F = °
}
double f2c(float f){
Return (f - 32) * 8 / 9.

Chuong trinh sau khi dich va chay sé cho cai gi?
public class MyClass{
public static veid main(String(] arg){
String a, b, c;
¢ = new String{*Chuot”);
a = new String({“*Mséo”);
b = a;
a = “Cho”;
c = b;
System.out.println{c);

3.6. Diéu gi sé xay ra khi dich va chay chudng trinh sau:

5.LTH-A

public class Proglf{

public static veid main(Stringl(] arg){

+ celsius +

\Cf};
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int k = 1;
int 1 = ++k + k++ + +k;

System.out .println{i);

}

3.7. Diéu gi s& xay ra khi dich va chay chuong trinh sau:
public class Prog2{

public static veid main(stringl] arg){

int X = 0;

int[l a = {3, 6};

alk] = k = 9; //Luuy mic uu tién cia |] cao hon phép gin =
System.out.println{i + * * + alo]l + ™ ™ + alll);

)
)

3.8. Cho biét két qua thue hién cua chudng trinh sau:
public class Prog3{
public static void main(stringl(]l arg){
int kK = 0, 1 = 0;
boolean r, t = true;
r = (t &0 < (1 += 1});
(t && 0 < (1 += 2)};
r ={t | 0 < (k+= 1)),
(£ || 0 < (k += 2));

System.out.println{i + * ™ + k);

H
I

r

)
)

3.9. K&t qua dich va chay chuong trinh sau la gi?
public class Proga|
public static void main(Stringf{] arg) {
int a = ¢, b = 0;
int[] bArr = new int[1]; barr{o] = b;

inci(a); inCz2(bArr);
System.out.println{*a =" +a+ *b="+Db+ "
barr = * + barr([0]);

}

public static void inCl(int x){ x++;};

5LTH-B
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public static void inC2(int{] x){ x[0)++;});

}
3.10. Viét chuong trinh nhap vio mét s§ nguyén va in ra dang nhi phan cia s6 dé.

3.11. Viét chuong trinh nhap vao ngay, thang, nam va in ra ngay tha bao nhisu dé
trong nam (365 hodc 366 ngay d6i véi nam nhuén).

3.12. Viét chuong trinh nhap vao mot s& nguyén va in ra tdt ca cac sd nguyén té nhd
hon ho#c bing s6 nguyén ds.

3.13. Viét chugng trinh nhap vao mot s6 nguyén n va in ra tat ca cac sd hoan thién
nhé hon hodic bang s6 n d6.



CHUONG IV

LGP VA CAC THANH PHAN CUA LGP
CAC DOI TUONG

4.1. DiINH NGHIA LGP

Pinh nghia mét 16p 1a dic td mot kidu di liéu mdi va mo ta cach cai dat kiéu dit lidu
d6. N6 c6 cd phap duge qui dinh nhu sau:
[«Pham vi hoic kiém so4t truy nhap>] class <Tén 16p>

[extends <Tén l6p cha>] [implements <Tén giao dién>]

<Céc thanh phan cua lop>
!

trong d6 class, extends, implements la cac tit khoa. Nhiing phén trong cip [
va ] 1a tuy chon. Nhiing phdn nay sé duge dé cap chi tiét & cac phan sau.

<Céc thanh phin ctia 18p> bao gém cac bién, caec phudng thitc (ham) thanh phan va
cAc todn ti tao lép (constructor). Khai bao cac bi&n thanh phan nhu da thao luan &
mue 3.3. Cac ham va toan t tao lap sé duge dé cap ¢ muc 4.2, 4.5 tiép theo. Than
etia mot 16p lai 6 thé chita cac khai bao ciia cac 18p, giao dién (interface) khac va
xem ching nhu 14 cac thanh phan cta 16p.

4.2. DINH NGHIA HAM THANH PHAN

Hanh vi clia cac d6i tugng ctia mot 16p dudge xac dinh bdi cac ham thanh phan cia 16p
d6. Cd phap dé dinh nghia cac ham c¢6 dang téng quat:

|<Pham vi hoac thuéc tinh kiém soét truy nhap>]<Kiéu tra lai> <Tén ham >(
[«Danh sich tham bién hinh thic>]) [<Ménh d€ throws>{

<Noi dung coa ham>
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<Kiéu tr lai> c6 thé Ja ki€u nguyén thity, kiéu 16p hodc khong ¢ gid tri tra lai (kiéu void).

<Danh sach tham bién hinh thic> bao gdm diy cdc tham bign (kiu v tén) phan cach vdi nhau boi
ddu phdy.

Vidu4.1. // Tép Demo java
public class Demof
public static veid main(String args(]) {
if (args.length == 0) return; /Ham kiéu void c6 thé sir dung return;
output (checkValue {args.length)} ;

static void output {(int value) {// Haim kiéu void khéng c4n st dung return
System.cut .println(value)};
}
static int checkValue{int 1)}{ //Ham khéc kiéu void phdi sit dung return dé tra
if (i » 3} return 1; /f lai gid .
else return 2;

!
}

4.2.1. NAP CHONG CAC HAM THANH PHAN

Mdi ham déu c¢6 phan dinh danh ham, bao gém tén cta ham, kiéu tra lai gia try va
danh sach cac tham bién. Trong lap trinh hudng do1 tugng cho phép si dung clung
mot tén ham nhung dinh nghia nhiéu néi dung thyc hién khac nhau. Nhitng ham
nhu thé dudge goi 13 ham nap chéng hay ham tai bdi (overioading).
Lyu y: Co ch€ nap chéng cho phép mét ham ¢6 cing mét tén goi nhung danh sach
tham bién khac nhau, do vay s& cé cac dinh danh khac nhau. Nhiing ham dugc nap
chdng véi cae dinh danh khéac nhau cé cie phan cai dit thue hién nhiing cong vige
khéac nhau va c6 kiéu tra lai khac nhau.
JDK API da xay dung rat nhiéu ham dude nap chong. Vi du, 16p java.lang. Math c6
ham nap chéng min() xac dinh gia tri cyc tiéu cla 2 s6:

public static double min{double a, double b)

public static flecat min(flocat a, float b)

public static int min(int a, int b)

public static long min{long a, long b)

Ciing cdn luu y 1a danh sach tham bién céia cac ham nap chong phéi khac nhau vé so
ludng hodc vé thi ti cac kiéu ctia cac tham bién. Vi du:
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public void methcdA{int a, double b){/* ...*/} M
public int methodA (int a) {return aj} 1 (2)
public int methodA(){return 1} H(3)
public long methodA(double a,int b} {return a*b]} IACY)

public long methodA(int a, double b){return a} //NoOK(5)

Cac ham trén c¢é cac dinh danh tuong tng la:

methodA{int, double) (1)
methodA {int) 127
methoda () (37
methoda (double, int) /1 4%)
methoda (int, double) /1 (37) giong hét nhu (1)

Bon ndi dung cai dit ddu cila ham methodA 1a duge nap chéng chinh x4c vi danh
sach cac tham bi€n khac nhau. Dinh nghia cho ham methodA(int, double) da c6 & (1)
va sau d6 lai bi lap lai & (5) do vAy phan cai d4t cudi cing nay khong cho phép. Mai
dinh danh ham chi c6 mdt ndi dung thuc hién dude cai dat. Lide dich, nhitng néi dung
cai dat chinh xac sé duge gin cho dinh danh ham nap chéng tusng {ng dé lién két
thuc hién cac loi goi ham.

Ngoai ¢d ché nap chéng cho cac ham con cé co ché viét dé (overriding) ciing cin phai
duige phén biét.

4.2.2. VIET BE CAC HAM THANH PHAN VA VAN DE CHE BONG CAC BIEN

Trong nhiéu trudng hop, mét 16p con cé thé vidt deé, thay ddi ndi dung thuc hién cda
nhing ham duge thiza k& tir 16p cha. Khi nhitng ham nay dude goi d€ thue hién di
v6i nhiing do1 tugng cua 16p con thi ndi dung duge dinh nghia méi & 16p con sé& duge
thuc thi. Sau day 14 mot s6 chd ¢ khi sit dung cd ché viét deé.

v" Dinh nghia méi ciia ham viét dé phai ¢6 cung dinh danh (tén goi va danh sach
tham bién) va ciing kiéu tra lai gia tri.

v" Dinh nghia méi ctia ham viét dé trong 1dp con chi ¢6 thé xac dinh tit ¢a hodc tap
con cac 16p ngoai 1¢ dude ké ra trong ménh dé cho qua ngoai )& (¢throws clause - sé
trinh bay & chuong 5).

v" Dinh nghia cua nhiing ham sé& viét dé khong dude khai bao final ¢ 16p cha.
Vi du 4.2. Viét dé va nap chéng cac ham thanh phan

// KhachHang.java

import java.ic.*;



72 Lap trinh hudng ddi tugng véi Java

class Den {
protected String loaiHoaDon = "“Hoa don nho: *; )

f

protected double docHoaDon(int giaDien}
throws Exception { (2}
double soGio = 10.0,
hoaDonNho = giaDien* soGio;
System.out .printin{lcaiHoaDon + hoaDonNho) ;

return hoalDonNho;

}

class DenTuyp extends Den {

public $tring lcaiHoaDon =“Hea don lon:”; // Bi che béng (3)
public double docHoaDon (int giaDien)
throws Exception |{ /f Viét d& ham (4)

double soGic = 100.0,
hoaDonlLon = giaDien* soGio;
system.out.println(loaiHoaDon + hoabonlLon) ;
return hoaDonlLon;
}
public double docHoaDon (H{
System.out .println(“Khong 'co hoa don!'”) ;

return 0.0;

}

public class KhachHang {

public static void main{String argsi])

throws Exception { i (6)
DenTuyp denl = new DenTuyp () ; i
Den den2 = denl; : /f (8)
Den den3 = new Den{); 1(9)
// Goi cac ham di viét de

denl .docHoaDon {1000} ; #(10)
den2 .docHoaDon (1000} ; /(L)
den3 .docHoaDon (1000) ; # (12)

// Truy nhap t6i cdc bién thanh phin da bi viét de (bi che béng)
System.out.println{denl.loaiHoaDon); (13
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System.out .println{den2.lcaiHoaDecn) ; 14y
System.out.println{denB.loaiHoéDon); H{15
// Goi cac haim nap chong
denl.docHeaDon () ;

}

Két qua thuc hién ctia chuong trinh KhachHang:
Héa don 16n: 100000.00
Héa don 16n: 100000.00
Héa don nho: 10000.00
Héa ddn 16n:
Héa don nho:
Héa don nho:

Khéng cé Héa don!

Ham docHoaDon() chia ldp cha Den duge dinh nghia & (2) va sau d6 duge viét de
trong 16p con DenTuyp & (4). Nhitng ham nay s€ b6 qua ngoai 18 Exception (16p thu
vién & géi java.io.*). Pham vi 16p cta docHoaDon() c6 thé thay d6i, vi du, chuyén t
protected sang public, v tham bién cling c6 thé khai béo final, vi du final int
giaDien. Loi goi ham docHoaDon() thuc hién d& véi déi tugng cua 18p con DenTuyp
va 18p cha Den & (10) va (11) tuong ung, két qua thuc hién néi dung da viét dé ¢ (4).
Lai goi ham doeHoaDon() ddi véi déi tugng cha 16p cha (16p Den) ¢ (12) tat nhién sé
thyc hién néi dung dudge dinh nghia & (2).

Luu y: Cac ham final, static khong duge phép viét de.

Co ché che béng cua céc bién

Vé nguyén tée, mot 16p con khong duge phép viét dé cac bién thanh phdn cua 16p
cha, nhung cé thé bi che khuit chung tuong tu nhu bién cuc bd trong 16p con. Ldp
con ¢6 thé dinh nghia lai (che) cac bién dd duge dinh nghia trong 16p cha. Khi d6 cac
bién nay cna 16p cha sé& khong thé truy nhap truc tiép theo tén d 16p con. Trong ham
clia 18p con c6 thé st dung toan tit super() (s& dé cap & muyc 4.5) dé truy nhap téi cac
bién cta lép cha bi che khu4t.

Trong vi du 4.2, bién loaiHoaDon duge dinh nghia lai & 18p con DenTuyp (3), do vay
véi 1énh (13) thi denl.loaiHoaDon sé cho k&t qua d3 dinh nghia lai & (3). Nhung 2 d6i
tugng den2, den3 lai thudc 16p cha Den do d6 van gilt nguyén loaiHoaDon cia l6p
cha duge dinh nghia & (1).
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Viét dé va nap chong Ia khac nhau
Trude tién cAn phan biét rd hai cd ché viét dé va nap chéng la khac nhau trong Java.

v Viét dé yéu cdu cung dinh danh ham (cung tén goi, cung danh sach tham s8) va
cting kidu tra lai két qua da duge dinh nghia tai 16p cha.

v Nap chéng yéu cAu khac nhau vé dinh danh, nhung gibng nhau vé tén gol cua
ham, vi thé ching sé khac nhau vé s6 lugng, kiéu, hay thi tu cia cac tham bién.

Ham c6 thé nap chéng & trong cung 16p hodc o cac 16p con chau.

T nhitng 16p con khi muén goi téi cac ham & 16p cha ma b vidt dé thi phai goi qua
toan tit dai dién cho 16p cha, dé 1a super(). D61 v6i ham nap chéng thi lai khéng can
nhu thé. Lai goi ham nap chéng duge xac dinh théng qua danh sach cac déi s& hién
thiii sanh véi 461 s& hinh thic dé xac dinh ndi dung tuong ung.

4.3. PHAM VI VA CAC THUQC TiNH KIEM SOAT TRUY NHAP CAC
THANH PHAN CUA LGP

Trong lap trinh huéng doi tugng, khai niém 1dp dugc st dung dé bao géi va che giflu
théng tin. Tuy nhién gilta cac d6i tugng phai thudng xuyén trao d8i thong digp vii
nhau dé thuc thi nhiing yéu cau cua hé théng. Vay v&n dé dat ra 1a cAe thanh phan
ctia 16p duge quan ly nhu the nao? Sau day ching ta xét nhiing luat quan Iy truy
nhap téi cac thanh phan (bién, ham) cua 1op trong Java. '

4.3.1. PHAM VI COA CAC THANH PHAN
Pham vi clia cac thanh phan co hai leai:

¢ Pham vi 1p cta cac thanh phén,

e Pham vi kh&i clia cic bién cuc bd (local) .
1/ Phamvildp

Pham vi lép xac dinh nhing thanh phan duge truy nhap bén trong cua mét 16p (ké
c& 16p duge k& thita). Quyén truy nhép cia ching thudng duge xac dinh théng qua
cac bé ngit (modifier): public, protected, private.

Bén trong dinh nghia cta 16p, cac bién tham chidu téi chinh 16p d6 va dude quyén
truy nhap téi tat ca cac thanh phan cua né ma khong cAn quan tam td1 cac bé ngi
cua chung.

Vi du 4.3. Pham vi 16p clia cdc thanh phin

class BongDen({
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{/Céc bién thanh phan

private int soWatts; {/ S6 watts cua bong den
private boolean batTat; }/ true - bong sdng, false - tat
private String viTri; /f Noi dat béng dén

/f Cac haim thanh phin

public void batDen() {batTat = true; }

public void tatDen() {onOff = false; }

public boolean tatHaySang(){return batTat; }

public BongDen nhanboi(BongDen bongCu) {
BongDen bongMoi = new BongDenf{) ;
bongMoi.sOWatts = bongCu.sOWatts;'
bongMoi.batTat = bongCu.batTat;

bongMoi.viTri = new String (bongCu.viTri);

}
}

Ham nhanDoil) & (1) cta 16p BongDen c6 tham bién bongCu va bién cuc bd bongMoi
d8u tham chiéu téi 16p BongDen. Mac di cac bién thanh phan sOWatts,
batTat viTri 1a private (sd hitu riéng) nhung ching vln cho phép truy nhap déi véi

¢4 2 tham chifu trén ¢ (2}, (3), va (4).

2/ Pham vi khéi

Trong chudng trinh, cac 1énh khai bao va céc 1¢énh thye hién co thé gop lai thanh
timg khéi (block) bang cach sit dung {, }. Cha y la than cta ham, cta 16p cing 1a mot
Khéi. Céac khéi 6 thé 16ng nhau va khi d6 luat pham vi duge ap dung cho cac bién
cuc bd. Lugt pham vi phat bidu t&ng quat 1a mot bién duge khai bdo G trong mat khéi
¢6 pham vi xdc dinh bén trong khéi va khong xdc dinh & bén ngoai khét do.

Luu y:

v Trong cing mdt pham vi khoéng thé khai bao mét bién hai ldn. Cac tham bién
cting khéong thé khai béo lai trong than cia ham. Luu y 1a trong cac khoi thi 1énh
khai bao 14 tu do, thi tu khéng quan trong, mudn khai bao d chd ndo ciing duge

mién 14 phai khai bao trude khi sit dung.

v Pham vi khé&i ctia bién duge xac dinh k& ti chd bat ddu khai bao cho dén két thic

khéi (gip dau ngoic ‘)’ tudng dng).

v (C6 thé c6 nhidu khi 1ng nhau nhung khong duge cdt nhau va nhing bién khai

// Bit dén
// Tat den

ALY

e
113
4

bao & khoi ngoai déu c6 pham vi xac dinh § trong moi kh6i bao bén trong nd.
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Vi du: hinh 4.1 minh hga cac tinh chat vé pham vi cila cac khéi.

public static void main(String args[]){ // Khéi |
/f String args =“7";  khong th¢ khai béo lai cdc tham bién (1)
char chuSo;

for (intk =0; k < 10; ++k) { // Khoi 2

switch(chuSe) { // Khai 3

case ‘I'ant1; //(2)

default: inti; //(3) Loi vi khai bdo lai i trong cting khai
Y/ switch

if (true){ // Khéi 4
int i; //(4) OK
int chuSo;// (5) Lai vi chuSo di duge khai bdo o khéi ngodi, khéi ]

int k; f/ (6) Lat vi k di duge khai bio & khéi ngoai, khai 2
}

int k; /f (6) OK

Hinli 4.{. Minh hoa pham vi ciia cdc khéi chuong trinh.

4.3.2. CAC THUOC TiNH KIEM SOAT TRUY NHAP CAC THANH PHAN CUA

LGP
Mot trong nhitng uu diém ctia phuong phap hudng 461 tudng 14 ¢6 thé té chite dit lieu
theo nguyén 1y bao géi va che gidu théng tin. Cac thude tinh va ham thanh phéan cua
16p c6 thé khai bao thém mét s6 bd ngit dé kidm soat quyén truy nhap ddi vdi nhiing
thanh phén dd. Khi thiét k&€ cac thanh phdn cta lép d6i tugng, ching ta ¢ thé su
dung nhitng bd ngit sau:

. public

= protected

*  mac dinh (khéng st dung thém b3 ngit khi dinh nghia lép)

. private

Ll statie

u final
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n abstract

] synchronized
] native

n transient

*  volatile

Trong phan thao luan sau diy ching ta st dung mét <6 k¢ hiéu cia UML (Unified
Modeling Language) dé minh hoa. UML k¥ hiéu ‘4’ cho thuéc tinh public, ‘# cho
pretected va ‘- * cho private.

{i) Cdc thanh phan public

Thubde tinh public xac dinh tinh c¢éng khai clia cac thanh phan. Thanh phan khai
bao cong khai (public) cho phép truy nhap met noi trong hé thing, cd dd1 véi cac 16p
eung géi (package) lan nhimg 16p 6 cac géi khac cling nhin thay duge.

Vi du 4.4. Tinh céng khai {public) ctia cac thanh phan

// Tép: SuperclassA_java (1)
package goin; /{ Binh nghia géi co tén gorA
public class Superclassh{
public int superclassVarAh; . /1 (2)
public void superclassMethoda{){ /* ...*/} /7 (3)

}

class SubclassA extends Superclasshf
void subclassMethodA () {srperclassVarh = 20; } // (4)
}
class AnyClassAf{
SuperclassA obj = new Superclasshl();
void anyClassMethoda() {
obj.superclassMethodA () ; /{ (5)

}
/f Tép: SuhclassB.java (6)
package goiB;
import geiA.*; // Nhip cic ldp di duge dinh nghia & goi ¢6 tén goiA.
public class SubclassB extends SuperclassAf(
void subclassMethodB () {superclassMethodA(};} [/ (7)

}

class AnyClassB{
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SuperclassaA obj = new Sup rclassAl();
void anyClassMethodB () {
obj.superclassVarA = 10; /7 18)

}

Vi du 4.4 c6 hai tép ngudn gom hai goi cac Idp dide dinh nghia g (1) va (6). Cac 1ép
trong g6i goiB c6 thé st dung (fruy nhap hay nhin thay duge) cac thanh phan public
ctia cac 18p trong goi goiA. Lép SuperclassA 6 goiA c6 2 1dp con (md rong hay k&
thita): mot 1a SubeclassA trong goiA va SubclassB trong gotB. Kha ning truy nhap téi
cac thanh phan public cia cic 16p trong 2 géi trén duge minh hoa ¢ hinh 4.2.

e Khachl: Tit16p con trong ciing gbi cd thé truy nhip toi bién superclassVarA cua
16p cha (4). vi cac bign khai bao céng khai ctia 16p cha duge ké& thita sang cho cac
16p con ctia né;

o  Khach2: Tu nhitug 16p khong k€ thia ctia 16p SuperclassA, nhung trong clung goéi
thi vAn c6 thé truy nhap duge téi thanh phan céng khai superclassMethod A{) nhu
6 (3%

o Khach3: Tit 16p con khéng trong ctung gél van cé thé truy nhap téi ham
superclassMethodA() (7). vi cac ham khai bao céng khai ctia 18p cha dude ké thua
sang cho cac 16p con cia né;

o Khach4: Tit nhitng lép khong k& thita ciia 16p SuperclassA va 6 khac goi thi van
¢6 thé truy nhap duge téi thanh phan cdng khai superclassVarA nhu G (8).

—_—m— T . B
sO1A O—— “import™  __________] gt

Khach3 Khach4

[ SuperclassA - SubclassB AnyClassB

+SuperclassVarAzint obj: SuperclassA

+SuperciassMethodA SubClassMethodB | | anyClassMethodB
: . J
]
Khach? Khachl
] AnyClassA SubclassA

obj:SuperClassA < Pugce phép truy nhilp

anyclassMethodA SubclassMethod A < Quan hé k& thira

Hinh 4.2. Khd nding truy nhdp doi véi cde thanh phan public.
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Tém lai cée thanh phin khai pubfic ¢6 mién xdc dinh rong nhét, ¢6 thé nhin thdy & moi not
trong hé thong.

(ii) Cde thanh phdn protected

Nhitng thanh phin duge bao vé protected cho phép truy nhép da1 vél tat ca cac 1op
trong géi chita 16p dé va tdt ca cac 18p con (co6 thé & nhing géi khac) cua 16p chua
ching. Néi cach khac. nhing 16p khong phai la 16p con va d nhiing géi khac thi
khéng duge phép truy nhap téi cac thanh phan khai bao protected.

Vi du 4.5. Thude tinh protected ctia cac thanh phan
// Tep: SuperclassA java {1
package goil; /f Dinh nghia géi o6 tén goiA
public class SuperclassA{
protected int superclassVarh {1(2)
protected void superclassMethodA Q7. .. %/} 73
t
class SubclassA extends SuperclassA{
vaid subclassMethodA () {superclassVarA = 20, } 14
¥
class AnyClassAd
SuperclassA obj = new SupcerclassA();
void anyClassMethodA () {
obj . superclassMethodA () (5

)
{/ Tep: SubclassB.java (6)
package goiB;

import goih. ™, // Nhap cic 1ép di duge dinh nghia o géi c6 tén goid.
public class SubclassB cextends SuperclassA{
SuperclassA objA = new SubclassB() 1T
SubclassB objB = new SubclassB() /1 (8)
void subclassMethodB () {
objB superclassMethodA () ; // Ding (9)
objA . superclassMethodA () /f Sai (10)
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class AnyClassB{

superclassA ob] = Dew superclassA{);

void anyClassMethodB () {

ob3j .superclassVarh = 10; //Khong cho phép(ll)

}

Kha nang nhin thay dudc cua cac thanh phén protected cla cac 16p & hai gd1 trén
dude minh hoa trong hinh 4.3.

| —

golA ‘(.__-__'-______i‘impqu’i ______________ goiB ‘\
- Khach3 Khach4
SuperclassA % SubclassB AnyClass
#SuperclassVarA: int obj: SuperclassA
#SuperclassMcthodA() é__\ SubclassMethodB anyClassMethodB
\VJ ]
Khach2 : Khachl J
—
AnyClassA SubclassA d—— Quan hé k€ thita
obj: SuperclassA «—— Dbuoc phép
anyClassMethod J SubclassMethod A : : Céim truy nhap

Hinh 4.3. Khd nang truy nhap cua cdc thanh phdn protected.

Phan tich hoat dong clia chuong trinh trén, ching ta nhan thiy:

Khachl: Ti 16p con trong cung ghi cb thé truy nhap tél bién superclassVarA (1),
vi cac bién khai bao protected cta 1ép cha duge ké thita sang cho cac 16p con cua
né;

Khach2: T 16p khong ké thua cta 16p SuperclussA, nhung trong cing go6i thi van
¢4 thé truy nhap dudc téi thanh phén protected superclassMethodA() nhu ¢ (B);

Khach3: T 18p con khﬁng trong cung gol vin ¢6 thé truy nhap tdi ham
superc‘lassMethodA() {(9), vi cac ham khai bao protected cua l6p cha dugc ké thua
sang cho cac 1dp con cia nd; nhung mot 461 tugng tham chidu objA cia SubclassB
dude tao ra theo SuperclussA st khéng thé nhin thay duge thanh phin dugde bao
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vé cha 16p cha § géi khac (10). Diéu han ché& nay dam bao réng nhiing dp con
nim 0 nhitng g6i khac vdi géi cia 16p cha chi ¢6 thé truy nhap duge t8i nhing
thanh phén protected tit 16p cha théng qua sy tham gia cla chiing trong ciu tric
phan c4p theo quan hé ké thira.

e Khach4: Tit 16p khong k& thita cia 16p SuperclassA va & khac géi thi khong thé
truy nhap dudc t6i thanh phan protected superclassVarA nhu 6 (11).

(iit) Cdc thanh phan private

Nhiing thanh phan s6 hitu riéng private duge bao vé chiat ché nhit, khong cho phép
k& thita va chi cho phép truy nhap d6i véi nhiing doi tudng trong cung 16p. Néi cach
khéc, nhitng 16p khac du 1a 8 cing mdt goi, ho#e 14 cac 1ép con chéau ciing khong dude
phép truy nhap truc ti€p tdi cac thanh phan riéng private.

Vi du 4.6. Thude tinh private cua cac thanh phéin
{/ Tép: SuperclassA.java (H
package goih; /{ Pinh nghia goi c6 tén goiA
public class Superclassa{
private int superclassVara; i €2)
private void superclassMethodA () {
superclassvard = 10;} i (3)
}
class Subclassh extends SuperclassA{
void subclassMethoda () {
superclassVarhA = 20;} /{ Khong dugc phép (4)
}
class AnyClassA{
SuperclassA obj = new Superclassh{];
void anyClassMethoda () {
obj .superclassMethodA() ; /f Khéng duge phép (3)

}

// Tép: SubclassB.java (6)

package goiB;

import goiA.*; // Nhap cic 1ép da duge dinh nghia & goi c6 tén golA.
public class SubclassB extends superclassaf

Superclassh objA = new SubclassB{); ' /G

SubclassB objB = new SubclassBl}; /il (8)

BLTH-A
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void subclassMethodB () {
objB.superclassMethodA();// Khongduge phép (9
objA.superclassMethodh();// Khongcho phép (10)
}
}

class AnyClassB{
Superclassh obj = new superclassAll;
void anyClassMethodB() {
obj .superclassVarh = 10; {f Khong cho phép (11)

}
}

Kha ning truy nhap téi cac thanh phén private cha cac 16p & hai goi trén duge minh
hoa trong hinh 4.4.

goiA e “import”  -------- L goiB
Khach3 Khach4
SuperclassA SubclassB F AnyclassB

SuperclassVarA: int obj: SuperclassA

SuperclassMethodA()

<
\
A\
Khach? ?z KhachiT \

AnyClassA SubclassA

Subclass AMethod B0 anyClassMethodB()

>R

Quan hé ké& thira

obj: SuperClassA DPugc phép truy nhip

PR

anyClassMethodA() SubclassMethod A() )
é% Cam truy nhip

Hink 4.4. Khd nang truy nhdp ctia cdc thanh phdn private.

Nhu nhan thay & trén, chi trong cung 14p duge phép truy nhap (nhin thay) cac thanh
phin private cia mt 16p, con cac 16p khac khong thé nhin thay dudc.

(iv) Cde thanh phdn mdc dinh

Nhiing thanh phan méc dinh (default, Khong khai bao thude tinh public, protected,
private) cua mot 16p chi cho phép truy nhap 461 vai nhiing 16p trong cung g6i chia

5.LTH-B
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16p d6, ké ca cac 18p con cda né. Néi cach khac, nhiing 16p ¢ nhiing géi khac thi
khéng duge phép truy nhap téi cac thainh phan mic dinh, nghia la cac thanh phan
mac dinh cing khéng duge phép k& thira. Nhu vay, cic thanh phin mac dinh sé ¢6
pham vi nhin thay dude rong hon eac thanh phian private, nhung hep hon cac thanh
phéan protected.

Luu y: Khi khong st dung 1énh dinh nghia goi
package tenGoi;

nhu trong cac vi dy 4.2, 4.3, 4.4, 4.5 thi tat c& cac 16p duge dinh nghia trong cung
mot tép chuong trinh sé dude xem nhu 1a g6i mic dinh.

Vi du 4.7. Thugc tinh mic dinh cla cac thanh phan

{/ Tép: SuperclassA . java (1)
package goiA; // Binh nghta g6i ¢6 tén goiA
public class Superclassa{
int superclassVarh; (2}
void superclassMethodA () {/*...*/} 1 (3)
}
class SubclassA extends SuperclassAh(
void subclassMethoda() {superclassVarA = 20; } /()
}
class AnyClassh({ _ _
Superclassa obj = new SuperclassA():
void anyClassMethoda () {
obj .superclassMethoda() ; /f (3)

}
}

{/ Tép: SubclassB.java (6)
package goiB;
import goia.*; // Nhap céc 16p da dugce dinh nghia & géi ¢6 tén goiA.
bublic class SubclassB extends Superclassaf
void subclassMethodB () {
objA.superclassMethoda(}; /f Khiong cho phép (7N
}
}

class AnyClassB{
SuperclassA obj = new SuperclassA{};
veid anyClassMethodB () {
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obj.superclassvVard = 10; {/ Khong cho phép (8)
}
!

Minh hoa cho kha nang truy nhap tdi1 cac thanh phdn mic dinh cua cac 14p ¢ hai géi
trong vi du 4.5 1a hinh 4.5.

PTG elsinluisiuinlaisint el ——— goiB
Khach3 Khach4
SuperclassA - SubclassB T AnyclassB
SuperclassVarA: int X obj: SuperclassA
SuperclassMethodA() SubclassMethodB()| | anyClassMethodB()
AV ]
JAY
KhachZ2 / Khacth \
AnyClassA SubclassA <¢—— Quan hé k€ thira

obj: SuperClassA < Duoc phép truy nhap

4% C#m truy nhap

Hinh 4.5. Khd ndng truy nhdp cia cdc thanh phdn mdc dinh.

anyClassMethodA() SubelassMethodA()

Tém lgi bon thude tinh trén dude si dung dé xac dinh kha nang truy nhéap 461 véi
céc thanh phin cia 16p déi tugng.

Thude tinh Cac thanh phan
public Cho phép truy nhap 8 moi ndi, dugc phép ké thua.
protected Cho phép truy nhap ddi véi cac 1ép trong cung gdi va nhing

16p con (md rong) d cac gbi khac. Budc phép ké thita.

Mac dinh (khong khai bao | Chi cho phép truy nhap déi vdi cac Idp trong cung goi, ké ca

thém bd ngi) . cac 16p con. Khéng cho phép k& thifa.
private Chi cho phép truy nhap d trong cung 1gp.Khong cho phép ké
thura. : ]

Ngoai cac thudc tinh xac dinh pham vi theo 16p nhu trén con c6 mdt s8 thude tinh
(bé ngit) md ta cac déc tinh ctia cac 1dp, ham, bién thanh phan.



Chuong V. L&p va céic théinh phén cla 1&8p cdc d8i tuong &5

(v) Cdc thanh phdn static

Khi khai bao cde thanh phdn ctia 16p ¢6 tinh chat tinh, nghia 13 nhiing thanh phén
@6 1a chung cho ca 18p chit khéng phai 1a thanh phin cfia ca thé nao ca thi sit dung
tit khoa static ding trude phan khai bao. Nhu vay cac thanh phén static sé& 14 chung
cho tit ca cac dél tugng trong mot lép, con nhitng thanh phin khéng static thi
thugng mdi bién déu co ban sao cac gia tri riéng caa titng doi tuong.

Vi du 4.8. Minh hoa vé& quan 1y truy nhap cac thanh phéan tinh static

// NhaKho.java
class BongDen{
/f Céc bién thanh phin
int soWatts; /1 S6 watts cia bong dén
boolean onOff; // true - béng sdng, false - tat
String viTri; // Noi dat bong dén
// Thanh phéan finh
static int demBong; // Dém 50 béng cla ca nha kho (1)

// Dinh nghia toin tir tao lap
BongDen () {
scWatts = 45; {/ Dt mac dinh béng mdi v6i cong sudt 45 watts
onQff = true; /{ Khi l4p béng m&i thi bat fudn
viTri = new String(“XYZ”};
++demBong; // Tang demBong 1én mdt khi 1ap méi (2)
}
/{ Ham thanh phdn tinh static
public static ghiBong(}{
System.out .println (*“So bong den cua nha kho: ” + demBong);// (3)
//System. out .println (“Cong suat cua bong den: ” + soWattsy;, // (4)

}

public class NhaKho{
public static void main(String args[]}{
BongDen.ghiBong{) ; // Goi ham finh theo tén 16p (3)
BongDen denl = new BongDen(}; //Taorabdng mdi
System.out.println (“Gia tri cﬁa bo dem: ” + BongDen.demBong); //  (6)
BongDen den2 = new BongDen({); //Taorabdng méi

den2.ghiBong () ; // Goi ham finh theo tén d&i tugng (7)
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System.out.println (“Gia tri cua bo dem: " + den2.demBong); //  {8)

}

Két qua thuc hién cua chuwdng trinh:

So bong den cua nha kho: 0
Gia tri cua bo dem: 1
So bong den cua ntha kho: 2
Gia tri cua bo dem: 2

L y:

v

Cac bién dit lidu tinh cha 16p nhu bién demBong khai bao 6 (1) s& dugde tu khai
tao gia tri {0 cho bién kiéu int) khi lép duge nap vao chudng trinh dé thuc hién va
chc gia tri cua ching la s dung chung cho ca 16p. Vi th&€ bién tinh demBong
khéng duge khdi tao tudng minh nhung duge mac dinh vi vay lénh tang gia tri
1én I nhu d (2) 14 thyc hién duge.

Truy nhap téi cac thude tinh dit liéu tinh co6 thé thuc hién theo hai cach:
+ Théng qua tén 18p nhu & (5), (6),
+ Thong qua tén doi tugng nhu 3 (7), (8);

Céac ham thanh phan tinh (vi du ham ghiBong() & (3)) chi dugde phép truy nhap 61
céc thanh phan tinh khac, vi du demBong; khong duge phép truy nhap téi nhiing
thanh phin khéng khai bao static, vi du soWatts & (4).

(vii) Cdc thanh phan final

Bién thanh phan final duge xem nhu 1a hing, gia tri cla né s& khong thé thay dai
duge ngay sau khi di duge khoi tao.

Nhu & chuong 3 chiing ta da biét, Java c6 hai loal kiéu: nguyén thay va tham chiéu.

D&i véi cac bién final kiéu nguyén thiy, khi ching duge khoi tao gia tri thi sé

khong thay d6i dugc,

D61 véi cac bién final kidu tham chidu (reference), gia tri tham chiu (& d61 tugng) sé
khéng thay d6i duge, nhung cac thanh phéan (trang thai) cha d6i tugng e6 thé
thay ddi duge.

Ngoai ra can luu y:

v

v

Céc bién final khéng cAn khdi tao gia tri khi khai béo va con duge goi la bién
“tring”. Song phai gan gia tri trude khi sit dung. Bién static khong cdn khdi tao
gia tri trude khi st dung ma né khdi tao gia tri mac dinh.

Céac ham khai bao final & trong 16p 1a ddy di (c6 di ndt dung can thyc hién) va
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khong thé vist dé § cac 16p con cua 16p db, nehia 1 khong thay déi duge.

v Cac bién final static duge st dung chung trong chudng trinh nhu céc hing
(constant) tuong tu nhu tu khéa const cua ngdn ngidt C. Thong thudng tén cua
bign hing duge viet hoa va gan gia tri ngay khi khai bao nhu § (1) trong vi du
4.9,

v Déi vai cac thanh phén final, chudng trinh dich 6 thé thuc hién duge 61 uu héa
trong viéc sinh ma.

v Ldp cling co thé khai bdo final. Lop final 1a khong md rong duge. N6i cach khac,
hanh vi (cac ham thanh phén) cta 16p final 13 khong thay ddi dugc 6 cac 16p con
cla né. Nhu vay c6 thé xem 16p final 1a loai 16p “ddy du” con 1p abstract (s8 dé
cap 6 phén sau) la khong diy d. Hién nhién mot 1ép khéng thé vita la final via
la abstract.

v Thu vién cha dJava APl c6 nhidu 16p final da duge xay dung, vi du

java.lang.String 1& loai 16p khong thé tao ra nhiing 16p déc biét la con chau cua
nd dudge.

Vi du 4.9. Minh hoa kha nang truy nhép cta cac thanh phén final cua lép
/f NhaKho.java
class BongDen{
/f Bién thanh phén final static (1)
final static double KWH_GIA = 500. 00:// Gid ban dién 500d/KWH
int soWatts;
// Ham thanh phan final
final public void datWatt(int watt ) {
soWatte= watt; // (2)
}
public void datLaiGia{){
KWH GIA = 400.00; // Sai vi khong cho phép thay déi lui bién final static (3)
} .
}

class DenTuyp extends BongDen{

// Khong thé nap chéng lai cic ham clia BongDen

public veid datWatt (int w) {// Thit viét d& ham final do vay chuong trinh
soWatts = 2 * wW; /1 dich s€ khong thyc hién - Sai (4)

}

}

public class NhaKho {
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public static void main(String args[1){

final BongDen den = new BongDen(}; . 3)
den.soWatts =100; // Puoc phép thay déi trang thai di tuong (6)

den= new BongDen();  //Sai vikhong cho phép thay doi déi twong (7)
} .
}

public static double KWH_GIA duge dinh nghia ¢ (1) nhu 1a hang trong chuong trinh
Java va do vay sau d6 khong thé thay d6i (3). Ham final datWait() o g {2) khéng cho
phép nap chéng, viét dé nhu 8 (4). Tuong tu nhu vay, d6i tuong tham chiéu final den
duge dinh nghia & (5) thi sau d6 khong thay d6i tham chiéu duge (7), nhung duge
phép thay d8i trang thai ctia d61 tugng d6 (thay d8i thanh phan).

(viii) Cdc ham thanh phén abstract
Ham thanh phan khai bao tritu tugng {abstract) co dang:

abstract <Kién tra lai> <Tén ham>([<Danh sach tham bién>})[<Ménh dé throws>1;
Ham abstract 14 ham prototype, chi khai bao phan dinh danh ham ma khong dinh
nghia noi dung thyc hién, do vay n6 la ham khong diy di. Ham abstract thudng chi
t8 chiic cho cac 18p abstract va né phai duge cai dit ndi dung thye hién & trong cac
16p con chau cla 16p chtta ham dé.
Luuy:
v Ham final khéng thé khal bao abstract va ngudgce lai.

v Céc ham trong interface déu la cac ham abstract.
(ix) Cdc ldp abstract

Lép duge khai bao abstract 1a 16p tritu tugng khong c6 thé hién. Cau tric nay thudng
duge st dung dé nhim thuc hién tdng quat héa nhiing khai niém, nhiing thyc thé cu
thé trong thuc t& Vi duy, ching ta co thé st dung 16p Vehicle (phudng tién giao
théng) nhu 1a lép triu tugng va lam 16p cd s0 dé tir d6 m3 réng thanh nhing 16p cu
thé (khong triru tugng) Car (6 t0), Bus (6 té bus), v.v.

Ldp abstract phai mdt ham abstract. Nhing ham nay sau d6 s& dugc cai dit ngi dung
thue hién trong cac 16p con chau cua 16p chita chung.

Vi du 4.10. Minh hoa kha ning truy nhap cua 16p abstract
//NhakKho.java
abstract class BongDen{
{/ Cc bién thanh phén (1)
int soWatts; 4
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boolean batTat;
String viTri;
/f Ham thanh phan
public void batSang() {batTat = true; ]
public void tat(){batTat = false; }
public boolean sangTat () {return batTat; }
/f Ham abstract
abstract public double xacDinhGial()} ;;/ Khong cai dat n¢i dung
}
class DenTuyp extends BongDen(
/{ Bién thanh phéan
int doDai;
int mau;
// Cai dit ham abstract xacDinhGia()
public double xacDinhGia () {
return 500.00;

}

class NhakKho{
public static void main{String args[]){

DenTuyp denl = new DenTuyp(); /1(5)
System.out.println(“Gia dien: " + denl.xacDinhGia(});
BongDen den2; /1 Dugc phép khai bdo kiéu abstract (6)
BongDen den3= new BongDen(); //Sai vi 16p abstract khong c6 thé hién
}

)

(x) Cdc ham thanh phdn déng bé synchronized

Java hd trg chuong trinh thyc hién da ludng (multi threads). C6 thé c6 nhidu ludng
mudn thyc hién déng thdi trén mét 461 tugng nao dé. C6 nhing loai thiét bi, vi du

nhu may in, kénh truyén chang han, d6i héi phai c6 co ché& d€ chi mat ludng duge

thuc hién, nghia 1a phéi thyc hién déng bé. Tai mdi thoi diém, chi mét ludng (tién

trinh) duge khai bao déng bd synchronized duge thuc hién trén ddi tugng chi dinh.

Vi du 4.11. Minh hoa hoat dong ciia cc ham synchronized
class Stack{
private Object[] stackaArray;
private int topfofStack;
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synchronized public void push{Object elem){ // (1)
stackArray [++topOfstack] = elem;

}

synchronized public Object pop () { /] (2]
Object obj = stackArray [topOfStack] ;
stackArray [topOfStack]l = null;
return obij;

}

// Nhitng ham khdc

public Object peek(}{ return stackArray [topOfStack] ;
}

}

Hai ham push() va pop() trong 16p Stack la ddng bd synchronized. Do vay khi c6
nhidu ludng mudn ddy cac phan ti vao Stack (ham push()) hay mudn 14y ra cac phan
td (ham pop()) thi chl mot ludng duce phép thyc hién, con nhing ludng khéac s& phai
cho.

(xi) Cde ham thanh phan native

Ham khai bac native duge goi 13 ham ngoal. Noi dung thuc hign cua ham native
khong duge dinh nghia trong Java ma dinh nghia & nhiing ngén ngi 1ap trinh khac
nhu C/C++. Nhitng ham native chi cAn khai béo prototype nhu 1a cac thanh phén cua
Idp.

JNI (Java Native Interface) 1a mot loai AP1 (Abstract Programming Interface) cho
phép cac ham cla Java goi tdi ham ngoai dugce cai dat trong C.

Vi du 4.12. Minh hoa hoat dgng cua cac ham native
class Nativel{
/* KhdiMaﬁcnﬁydﬁnlbéotmjv@ncéchmnrmﬁveduqcnapxuﬁngtnu&:khi

chiing dugc goi.

*

static {
System.loadLibrary ("Nat iveMethodLib”) ;// Nap thu vién
}

native void nativeMethod(); //Ham prototype native

.

)

class Khach{
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public static void main(Stringl]l args}{
Native aNative = new Native():

aNative . nativeMethod () ;

(xii) Cdc bién thanh phdn transient

Cac déi tugng c6 thé luu tri tudn ty va viée tim ki€m ching sé trd nén don gian va
nhanh khi cac trang thai cia ching 14 nhat quan, c6 dinh.

Cé nhiing trudng hgp, gia tri tham chiéu cua d81 tugng trong 16p 14 khong nhat quan
(hay thay d6i) khi déi tugng duge luu trit. Nhitng bién ciia cac déi tugng nhu thé cé
thé khai bao véi thudc tinh transient dé chi ra rang gia tri clia né s& khong duge luu
trit khi d6i tugng ca 16p d6 duge tao ra tudn tu trong bd nhd.

Trong vi du sau, bién nhietDo clia 16p ThiNghiem dudgc khai bao transient & {1) béi vi
n6 la yé&u t& thay d6i nhiéu nhat khi lam thi nghiém & nhing ngay tiép theo. Bién
khoiLuong khai bao d (2) lai binh thudng, it thay ddi. Khi t8 chiic luu trit cdc két qua
ThiNghiem mdt cach tuan ty trong b nhé thi gia tri nhietDo sé khéng duge ghi lai
ma chi ghi lai cac gia tri khoiLuong.

class ThiNghiem implements Serializablef

/1
transient int nhietDo; //Gid tri hay thay déi
double kheoiluong; /f Gia tri ¢6 dinh

}

Luu ¥: Thude tinh transient khéng thé sit dung ciing véi bién static.
(xiii) Cdc thanh phdan volatile

Trong qua trinh thuye hién, mét sd ludng ¢6 thé thue hién che gifu nhing gia tri cia
cac bién thanh phén vi nhiéu 1y do khac nhau. Bdi vi mot s6 luéng c6 thé ciing chia
sé mét bién va khi d6 cac thao tac doc, ghi di liéu cho cac bién chung @6 ¢é thé din
tdi k&t qua khéng nhat quan. GiA tri cla nhing bién nhu thé ¢ thé thay d6i ma
khéng Iudng trude dudge. Java stt dung b8 ngit volatile dé khai bao cho nhiing bién ¢
thé thay ddi bat thudng va théng bao cho chudng trinh dich khéng nén thuc hién téi
uu déi voi nhitng bién nhu thé.

Vi du trong 16p DieuKhien dudi diy, bién docGio cla ddng hd c¢6 thé khai bao
volatile vi gia tri clia né cd thé thay d6i trong qua trinh diéu khién cia mét ludng
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dang thye thi cong viée ma cac ludng khac khéong biét duge va dam bao ludn doc duge
gia tri hién thdi ctia déng hé.
class Dieukhien{

Vo A

volatile long docGio;

// 2 1an doc lién ti€p sé cho két qua khic nhau

}

Tom lai, cac tit khéa md ta cic dic tinh cac thanh phan duge phép st dung cho 16p,
ham thanh phén, bién thanh phan va bién cuc bd dé xac dinh pham vi nhin thay cia
chiing trong hé théng. Ching ta tong két lai trong bang sau.

Tir khod Lop Ham thanh phin Bi&n thanh phén Bién cuc bd
abstract v v - -
static - v v -
public v v v -
protected v v v -
private - v v -
final v v v v
synchronized - v - -
native - v - ©o-
transient - - v -
volatile - - v ~

Trong d6 d&u ‘v’ nghia 1a duge phép si dung con ddu ‘- la khong duge phép su
dung.

4.4. CAC pOI 5O CUA CHUONG TRINH

Giong nhu chuong trinh ctia C/C++, ching ta ¢ thé truyén cac tham s& cho chuong
trinh trén dong lénh, vi du:

java Colors red green blue
Chudng trinh java thong dich 16p Colors dé xac dinh s6 cac chit cai trong cac dd1 88

red, green, blue Chuong trinh Colors cb thé viét nhu sau:

Vi du 4.18. Truyén tham s6 cho chudng trinh
// Colors_java
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class Colors{
public static void main(String args(]){
for {int i = 0; 1 < args.length; i++)
System.cut.printin(*boéiso: * + (i+1) + “{” + args[i])
+ “}ed " + args[i] .length{) + “kyitu”);
}
}

Khi thue hién chuong trinh cho két qua:

Déi 86: 1 (red) cé 3 ky tu
D31 s6: 2 (green) cé 5 ky tu
Dai s6: 3 (blue) c6 4 ky tu

4.5. TOAN TU TAO LAP POI TUONG

Muec dich chinh ctia toan tu tao lap (constructor) la dat cac gia tri khdi tao cho cée
déi tugng khi mét d8i tugng dude tao ra bing toan ti new.

Toan tu tao lap cé dang khai bao nhu sau:

[<Thuée tinh>] <Tén 16p> ({[<danh sach tham bign>]) {
// Noi1 dung can tao lap
Vo
Toén tu tao lap giéng nhu cac ham thanh phan va chi khac  phan d4u cha dinh
nghia. Phan [<Thudc tinh>] <Tén 16p> gém nhitng théng tin sau:

v <Thudc tinh> chi cé thé sit dung: public, protected, private hoic mic dinh nhu da
trinh bay & phan trén.

v <Tén ldp> ludn triang véi tén cua 16p chita toan ti dé.
M6t 56 lwu y d6i vdi ede todn i tao [ap:
v Khong sir dung cic bo ngit khic véi todn tit tao 1ap,

v" Toan t tao l4p la loai ham dic biét khéng cé kiéu tra lai, ngay ca kiéu void ciing khong dugc
str dung,

v" Todn ti tao lap chi st dung dude véi todn tlt new.

4.5.1. TOAN TU TAO LAP MAC DINH

To4n t tao 1ap méc dinh (default) 14 toan tit tao 1ap khéng 6 tham bién.
<Tén lgp> Q {/* ... */}
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Khi mét 16p khong dinh nghia mot toan tit tao lap nao ca thi hé thong s& tu dong
cung c&p toan td tao lap méc dinh khéong tudng minh. Toan td tao lap mic dinh
khéngtuﬁngnﬂnhtUUngdUGngvéidang

<Tén l6p> 0 {} // Khong lam gi ca

Vi du dudi day trong 16p BongDen khong dinh nghia toan ti tao lap va khi tao lap
d&tMQngthisﬁdungtoéntﬁtaolapkhéngtuﬁngnﬁnh
class BongDen{
// Bién thanh phan ()
int soWatts;
boolean batTat;
String viTri;
/{ Khéng dinh nghia todn tir tao lap
..
}
class Nhakho({
public static void main (String args (1) {
BongDen denl = new BongDen{);ffGQitoéntﬁtaolaplnéC(ﬁnh
..

}
}

ToéntﬁtaolaprnacdhﬂxkhéngtuangrnhﬂldUQCcungcﬁp:
BongDen{) {}

Nhut djnh nghia 6 trén, nd ching lam gi ca. Tuy nhién, khi stt dung véi toan tu new
dé tao ra 461 tugng thi cac bién kiéu nguyén thay nhu soWaits, batTat, viTri s& duge
khdi tao cac gia tri mic dinh tudng ung la 0, false, null.

Ching ta cling cé thé dinh nghia toan tu tao 1ap mac dinh tudng minh. Vidu
class BongDen{
// Bién thanh phan
(1)
int soWatts;
boolean batTat;
string viTri;
/f Dinh nghia todn ti tao 1ap mac dinh
BongDen () {
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soWatts = 40;
batTat = true;

viTri = new String(“XX");

}
..

}

class NhaKho{

public static voild main(String args[]){
BongDen denl= new BongDen()// Goi toin tir tao lip mic dinh tudng minh
e
}

}

Luu ¥: Khi trong mét 16p da dinh nghia mét hay nhiéu toan t tao 14p thi hé théng
sé khong cung c4p toan tu tao lap mac dinh khéng tudng minh. Do dé khi mudn su
dung toan tu tao lap méac dinh thi phai dinh nghia tudng minh toan td dé. Vi du:
class BongDen({
{/ Bi¢n thanh phan (1)
int soWatts;
boolean bhatTat;
String viTri;
// Dinh nghia todn tir tao lap khong mac dinh
BeongDen(int w, boolean s, String v} {
soWatts = w;
bPatTat = s;
viTri = new String(v};
}
...
}

class Nhakhof{
public static void main(String args(]){

BongDen dl=new BongDen({); /Saiwitodn tirtac iap mac dinh khong duce dinh nghia
BongDen d2 = new BongDen(100, true, “Nha bep”); // 0K
/..

}
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4.5.2. NAP CHONG TOAN TU TAO LAP

Gisng nhu cac ham thanh phan, cac toan ti tao lap c6 thé nap chong (tai boi -
overloaded) v6i nhiéu ndi dung thye hién khac nhau. Vi dy, trong 16p BongDen thi
toAn tl tao lap BongDen() c6 dinh nghia mac dinh tudng minh (1), va nap chong dé
khéi tao d8i tugng vdi cac gia tri xac dinh khac. Vi du,

class BongDen{
/{ Bién thanh phéan ()
int soWatts;
boolean batTat;
String viTri;

// Dinh nghia todn tir tao ldp mac dinh

BongDen () {
soWatts = 40;
batTat = true;
viTri = new String(“XX");
}

// Dinh nghia toén i tao 1ap khong méac dinh

BongDen (int w, boolean s, String v} {
soWatts = w;
batTat = s;

viTri = new String{v);

)
.

class NhaKho({

public static void main(String argsii){

BongDen dl=new BongDen(); /1 OK
BongDen d2 = new BongDen(100, true, "Nha bep”}; /{ OK
/e

}
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4.5.3. SUHOAN THANH cUA POI TUONG

Mot s6 ddi tugng 6 thé gdn véi nhiing tai nguyén (nhu tép, két ndi mang) va ching
doi hoi phai gidi phéng tuosng minh. Cod ché hoan thanh cua dél tugng cung cip méot
ké& sach dé mot dai tuogng ¢6 thé thue hién mét hanh déng bat ky trude khi bd nhé bi
giai phong. Bo don rac ty dong (Automatic Garbage Collector) gol ham finalize() da
duge xay dung trong 18p Object c6 dang:

protected void finalize() throws Throwable
dé tap hop rac lai (béd vao thiung rac) trude khi tiéu huy ching.

Ham nay ¢6 thé duge viét de d 16p con dé thuc hién nhiing cdng viée thich hgp trude
khi huy bo da1 tugng.

Vidu 4.14. S dung bd finalizer

/1 T¢p: Finalizer.java
class Dien{ /(1)
static int dem;
static int congChung;
prctected int lan;
public Dien{() {
lan = dem++;
++congChung;
}
protected void finalize({) throws Throwable { It (2)
super.finalize(};

- -congChung;

}
)

class TrinhDien extends Dien { (3

int [] fat;

public TrinhDien{int n) { i {4)
fat = new int [n];
System.out.println{lan + *: Hello”);

}

protected void finalize ()} throws Throwable { //(5)
System.out.println{lan + “: Bye");

super.finalize();

_TH-A
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}

public class Finalizer {
public static void main(sString args(1){ /(6
int scLan, thoiGian;
try
soLan = Integer.parselnt(args[0]k/ P4i déi so 1 thanh int
thoiGian = Integer.parselnt {argsl[l]};
}catch(IndexOutOfBoundsException e} {

System.err.println(“Usage: Finalizer <soLans <thoiGians");

return;

}
for (int 1 = 0; 1 < solLan; i++){ (T
new TrinhDien{thoiGian);

}

System.out.println{Dien.congChung+“:tieptuc"} ; ()

}
Sau khi dich va thyc hién 1énh
Java Finalizer 5 500000
Sé& cho két qua
0: Hello
1: Hello
1: Bye
2: Hello
2: Bye
3: Hello
3: Bye
4: Hello
1: tiep tuc
'Vi du trén minh hoa cach si dung finalize(). Chuong trinh tao ra mot s8 ddi tugng
(soLan) voi kich thude (thoiGian) dude dua vao dusi dang d61 s4 cua chuong trinh.

Chu trinh & (7) trong ham main() tao ra d6i tugng cua 16p TrinhDien, nhung khong
duge lyu trit dé truy nhép tiép. Viéc tao ra mdt do tugng eta TrinhDien dude thuc

7.LTHB
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hién bdi toan ti tao lap (4), xin c&p phat mang cac sd nguyén cho fat. Méi 1an tao ra
d6i tugng ctia TrinkDien & (4) lai in ra man hinh s6 len va “: Hello”. Ham finalize() 8
(5) duge goi trude khi d&1 tugng dudc dua vao thung rac. Méi 1an thyc hién né in ra
s6 lan, “ Bye” va sau d6 gol ham finalize() cua 16p Dien & (2). Két qua cha chudng
trinh cho th&y mét ddi tugng chua duge don va nd con tiép tuc heoat dong trong hé
théng. Luu ¥ k&t qua in ra man hinh (s& db1 tugng tao ra v duge don) phu thude
nhifu vio tham s8 thit hai, thoiGian cang 16n thi hau nhu chi c6 mot d61 tugng chua
duge don, thoiGian nhd nhu kKhodng nhé hon 9000 thi ca 5 ddi tugng sé van ti€p tuc
hoat dong.

4.6. QUAN HE KE THUA GIUA CAC LOP

Mot trong che ¢ ché cd ¢8 dé st dung lai dude cac doan chuong trinh trong lap trinh
huéng d6i tugng 1a cd ché k& thira. Tit mét 16p duge xay dung t6t, chiing ta c6 thé dan
xuit ra nhiu 16p méi, nhiu kiéu méi (duge goi la 16p con, 16p d&n xuit, hay 16p ké
thira). Lép cd s6 con duge goi 1a 16p cha, 1ép cha me. Ldp con c6 thé duge bd sung
thém mot 88 thude tinh va ham dé xac dinh thém céc tinh chat, hanh vi cua nhiing
d51 tugng cu thé hon hodc ¢6 thé thay dbi cac ham thanh phan duge ké thita (public,
protected, mic dinh nhu trinh bay & muc 4.3) tit 16p cha.

Java chi ké tro k& thita don (tuyén tinh), nghia la mét lop chi ké thita dude tiz mot Lop
cha. Do vay gifia cac 16p ¢o quan hé k& thita véi nhau c6 thé té chie thanh cdu tric
phén cip c6 thit bac. Trong Java 16p cd <3 nhit, 1am co s& (gbe clia cdu tric phan cip)
cho tat ca cac ldp ké thita 1a 16p Object.

Chung ta nhic lai 12 moi Idp cta Java déu la 1dp con chdu mdc dinh cua Object.

Vi du, cac 16p & vi du 4.8, 4.9, 4.10 cac 16p BongDen, DenTuyp, NhaKho cb thé md ta
quan hé k& thita theo k¢ phéap ciia UML nhu hinh 4.6.

Java.lang.Object
BongDen NhaKho
DenTuyp

Hinh 4.6. Quan hé ké thiva giita cdc ldp.
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Cid phap qui dinh quan hé ké thia trong Java 1a sy md rong clia 16p cha, ¢6 dang:
<Tén 1dp con> extends <Tén 16p cha> {
/f Céae thude tinh dit héu b8 sung
#/ Céc ham thanh phan b8 sung hay viét de
!

Luu y:

v Moi déi tugng cta 18p con cling s& 12 d61 tugng thude 16p cha. Do vay viéc gan mot
d6i tugng ctia 16p con sang cho bién tham chifu d6i tugng cua 16p cha la sy mé
rong kidu va do d6 khong cin ép kiéu.

v Ngudc lai gan mot doi tugng cia 1p cha cho bién tham chidu d6i tugng thude 16p
con sé phai thue hién ép kiéu. Luu § khi do6 sé c6 thé bi tén thit théng tin, Vi du,

class SuperClass {/* ... */}
class SubClasgss extends SuperClass {/* ... */
class UserClass {

H

publish static void main (String args []) {
SuperClass superl = new SuperClass (); {/ Tao ra doi tugng 1dp cha
SuperClass super2 = (SubClass) subl; //Thuhep kiéu nén phii ép kicu
SubClass subl = superl; //Md&rongkiéu
}

4.6.1. TOAN TU MOC XiCH GIUA CAC LGP KE THUA THIS() VA SUPER()
Cde todn ti tao lap khong thé viét dé ¢ cde ldp dén xudt (1dp con). Chiing c6 thé dugc

nap chéng nhung phdi trong ciing lop-

Trong Java c6 2 toan £ tao lap dac biét cé tén la this() va super() dude st dung dé
méc xich gitia cac 1dp co quan hé k& thita véi nhau.

Toan tif tao 1ap this()
Toan ti tao lap nay dude sit dung 8 tao ra d6i tugng cia l6p hién thai.

Vi du 4.15. Nap chéng toan tii tao 1ap
// Téep: NhaKho.java
class BongDen{
/{ Bién thanh phan (H
private int soWatts;
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private boolean batTat;
private String viTri;
/{ Binh nghia todn tir tao ldp mac dinh, s6 1 (2)
BongDen () {
soWatts = 40;
pbatTat = true;
viTri = new String(“XX");
System.out.println(ﬂbént&sél”h
}
// Dinh nghia toan t tao 14p khong mac dinh, s6 2 3
BongDen (int w, boolean s) {
soWatts = Wi
batTat = s;
viTri = new String(“XX");
System.out.printlnFTomnﬁsd2”x
}
// Dinh nghia toan tl tao }ap khong mac dinh, s6 3 nap chong 4)
BongDen (int soWatts, boolean batTat, String viTri) {
this.soWatts = soWatts;
this.batTat = batTat;
thig.viTri = new String{viTri);
System.out.printanTomumSSSU;
}
i
)

public class NhaKho {
public static void main{string args(l){

BongDen dl=new BongDen{) ; / OK

BongDen d2 = new BongDen (100, true, "Nha bep”); /OK
BongDen d3 = new BongDen (100, true); /f OK

/..

}
Trong 16p BongDen c6 3 toan ti tao 13p duoe nap chéng & (1), (2) va (3). Tham chiéu
this cing dugc st dung trong ham main() & (4) dé xac dinh cac doi & tuong ung doéi
cta toan tu tao lap.
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Vi du 4.16. S dung toan tu this()
/f Tép: NhaKho.java
class BongDen{
// Bién thanh phén N
private int soWatts;
private boolean batTat;
private String viTri;
/{ Dinh nghia todn tif tao 1ap mac dinh, s8 1 (2)
BongDen () {
this {40, true);
System.out .print1n{"“Toin trsd 17);
}
// Dinh nghia todn ti tao lap khong mic dinh, s6 2 (3)
BongDen {int w, boolean s) {
this(w, s, “XX");
System.out .println(“Toin tirsé 2");
}
// Dinh nghia todn tir tao 1ap khéng méc dinh, s6 3 nap chong @
BongDen(int scWatts, boolean batTat, String viTri) {
this.soWatts = soWatts;
this.batTat = batTat;
this.viTri = new String({viTri};
System.out.println(“Todn tif s6 37);
}
}

public c¢lass NhaKho|

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

BongDen dl = new BongDen({) ; /f OK

BongDen d2 = new BongDen (100, true, “Nha bep*) ; /1 OK

BongDen d3 = new BongDen(100, true); HOK
/...

}

Chuong trinh nay hoat dong giéng nhu chuong trinh & vi du 4.15, nhung khac la
trong dinh nghia 2 toan ti taoc 1ap 6 (1) va (2) ¢ st dung cau tu this() dé gan cac 461
s tuong {ng cho cac 461 tugng mdéi khi tao lap ra ching.
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Toan tir tao lap super()

Tean t super() dugce st dung trong cac toan tu tao lap cua 1dp con (subclass) dé goi

té1 cac toan tit tao lap caa 16p cha (superclass) truc tiép.

Vi du 4.17. St dung toan tu super(}
{f Tép: NhaKho.java
class BongDen{
// Bi¢n thanh phan (b
private int soWatts;
private boolean batTat;
private String viTri;

// Dinh nghia todn tir tao 14p mac dinh, s6 | (2)

BongDen {} {
this (40, true);
System.out .println( Todn trs6 1™);
}
// Dinh nghia todn tu tao lap khong mac dinh, s6 2 3)
BongDen{int w, boolean s){
this{w, s, “XX");
System.out .print1ln(“Todn tir s 27);
}
_ // Dinh nghia todn tit tao 1ap khong mic dinh, s& 3 nap chéng 4)
BongDen (int soWatts, boolean batTat, String viTri) {
this.soWatts = soWatts;
this.batTat = batTat;
this.viTri = new String{viTri};
System.out .println( Todn trs6 37);
) .
}

class DenTuyp extends BongDen ({
private int doDai;
private int mau;
DenTuyp {int leng, int cole){ i (3)
this(leng, c¢olo, 100, true, “Chua biet”);
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DenTuyp (int leng, int colo, int soWatt,

boolean bt, String noi) { // (6)
super {soWatt, bt, noi);

this.doDal = leng;

this.mau = colo;

public class NhakKho{
public static void main(string args{1){
System.out.printlnCﬂhorabongdenuwp“x
DenTuyp d = new DenTuyp (20, 5};

!
}

BongDen 1a 1p cha (truc tiép) ca 16p DenTuyp. Toan tit super() ¢ (6) la dai dién cho
toan tii tao lap cia 16p cha BongDen.

Mot s6'lwu ¥ khi stz dung super() va this(:
v Chiing chi s dung dé xay dung céc toan £ tao lap cha cac 16p va khi si dung thi
ching ludn phai 1a 1énh dau tién trong dinh nghia cta toén ti tao lap.

v this() duge stt dung dé méc xich vdi cing 16p chita né con super() lai duge si dung
d& moée xich véi 16p cha ¢ua 16p do.

4.6.2. QUAN HE KE THUA VA QUAN HE KET TAP

Van dé rit quan trong trong phat trién phan mém hudéng doi tugng 1a xay dyng dude
bidu dé 16p mo ta ddy dh méi quan hé gilta cac 19p clia hé théng ing dung [2]. Hai
16p c6 thé c6 cac quan hé sau:

v Quan hé lién két (Association),

v Quan hé két tap (Aggregation),

v Quan hé k& thua (Inheritance),
v

Quan hé phy thuge (Dependency).

Hai quan hé k& thita va két tap déu c6 dac diém chung 12 loai quan hé gitia “mot b3
phan” va phia “tong thé”. Quan hé k& thita 1a dang “is a” (1a mot thanh vién) con
quan hé két tap c6 dang “has a” (c6 mot thanh vién). Nhung ching cling c6 nhidu dac
trung khéc nhau. Van dé dit ra cho ngudi lap trinh 12 chon quan hé nao thich hop
cho bai toan can giai quyét. Ching ta hay xét biu dé 16p ciia UML duge cho nhu trong
hinh 4.7.
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. . t

Vi du 4.18. Chiing ta xét hé thdng gém cac 1dp nhu sau: nex
: g e p R
List dau Node |y |

Queue > >
duoi
duLieu
Stack Object

Hinh 4.7. Ké thira va két tap.

Trong d6 | A ®—1 B | ky higu cho quan hé két tap: Lép A chiia cac phan ti thudc

16p B thé hién méi quan hé gitia tong thé (bén chia hinh qua tram) va bén bd phéan.

Lép Queue & mot két tap cha List. List 1a 16p cd sd dé Stack ké thita va List lai 1a két
tap clia hai Node (dau, duoi). Tiép theo Node lai la két tap ca Object (duLieu).

Chuyén déi bidu db 19p trén sang Java ching ta nhan duge chudng trinh:

class Node |{ . I/ANGY
private Object dulieu; /f dulicu
private Node next; /f next node
public Node (Object obj, Node link) { // Constructor

duLieu = obj;
next = link;
}
/f Accessor
public void setDL(Object obj){duLieu = obj;}
public Object getDL{){ return dulieu;}
public void setNext (Node node) {next = node; }
public Node getNext () { return next;}
}
class List({ H o2
protected Necde dau = null;
protected Node duci = null;
public void insertInFront (Cbject obj){
if (isEmpty{(}) dau = duoi = new Node{obj,null};
else dau = new Node(obj,dau);
}

public void insertAtBack(Object obj){
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if (isEmpty()) dau = ducl = new Node{obj,null);
else { duoi.setNext (new Node{obj, dau}};
duci = duoil.getNext (};
}
}

public Object deleteFront () {
if (igBmpty(}} return null;
Node removed = dau;
if (dau == duoi) dau = duci = null;
else dau = dau.getNext(};
return removed.getDL{};

}

public boolean isEmpty(){ return dau == null;}
}
class Queune(
private List glist; /(3)
public Queue () {
glist = new List();
1
public void engueue (Object item) {
glist.insertAtBack(item) ;
}
public Object dequeue (}{
if {(empty(}) return null;
else return glist.deleteFront () ;
}
public Object peek(}{
Object obj = dequeue{);
if {(obj != null) glist.insertInFront (obj};
return obj;

}

public boolean empty(){ return glist.isEmpty(};}
}
class Stack extends List{ i1(4)
public void push(Object obj) {insertInFront (obj) ; }
public Object pop{}{
if (empty(})) return null;
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else return deleteFrcnt{)};
}
public Object peek(}{
return {(isBEmpty(} ? null : dau.getDL(})

}

public boolean empty() {return isEmpty();}

}

public class KhachHang{
public static void main(String args[]){
String xaul = “Chung ta dang xep hang!”;
int leng = xaul.lengthf);
Queue g = new Queue(};
for{int i = 0; 1 « leng; i++)
g.engqueue {new Character (xaul.charAt{i})};
while{!q.empty ()}
System.out .print { (Character)g.dequeue()}};
System.out .println();
String xau2 = “pex nagn o gnad at gnuhC”;
int leng2 = xau2.lengthf{);
Stack s = new Stack{);
for(int i = 0; 1 < leng2; 1++)
s.push{new Character (xau2.charAt(i)));
while(!s.empty(})
System.out .print { {Character)s.pop());
System.out.println();

}
}

K&t qua chuong trinh in ra:
Chung ta dang xep hang!
Chung ta dang o ngan xep

4.7. GIAO DIEN VA Sy MO RONG QUAN HE KE THUA TRONG
JAVA

Nhu trén chiing ta da thiy Java hd trg k& thita tuyén tinh dé tao ra nhiéu kiéu di
liéu mdi. Trong phuong phap hudng ddi tugng quan hé ké thira con réng hon. Ngoal
ké& thita tuyén tinh, con cé quan hé k€ thita bdi (multiple), nghla 13 mbt 16p ¢6 thé k&
thita tit nhidu hon mét 16p cha. V& quan hé k& thita bdi thi biéu db lép véi quan hé
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k& thiza khong con 14 c&u triac phén cap nhu da néu & trén ma s 1a 46 thi. Nhiéu van
dé & nay sinh nhu van dé sung dét kiéu, vin dé nhap nhang dit liéu, v.v., s& gay ra
rit nhidu tré ngai cho ngudi thist k& hé thong. Java khong hd trg true tiép loai ké
thita nay, song dé tranh nhiing tré ngai trén Java cung cdp khai niém interface va
cho phép k& thita bdi ddi véi cac interface.

Pinh nghia interface

interface dinh nghia mau hop dong thong qua vige phac thido cic ham mau
(prototype) va khong cai dat ndi dung thuc hién.
interface <Tén interface > {

<N6i dung cua interface >

}

<Noi dung cua interface> thudng chita danh sach cac ham miu v cac hang.

Giao dién interface 13 loai kiéu 16p d#c bigt, trong do {4t ca cac ham thanh phén déu
14 tritu tugng, do vy khong thé khéi tao duge gia tri, nghia 1a khong thé tao ra doi
tuong cua interface. Nhiing ham trong interface s& duge cai dat 6 nhiing 16p xay dyng
méi theo dang:

class <Tén lép> implements <Tén interface> {
// B sung cdc thanh phén;

// Cai dat cdc ham mau da cho trong <Tén interface>;

}

Su mé réng (ké thira) cua céc interface

Gidng nhu ciu tric 18p, interface cung cd thé dugc m3 rong tit nhiéu interface khac
bing ménh dé extends. Tuy nhién khéac vdi sy mé rong tuyén tinh cda cac 16p, cac
interface duge phép md rong khong tuyén tinh, nghia la c6 thé md réng nhiéu hon
mot interface. Vi du,

class MyClass implements Interfacel, Interface2 {

// Cai dat mot s6 ham méu cla Interfacel, Interface?;

}

interface Interfacel{

// Khai bdo cdc hang va ham mau;
}
interface Interface2{

// Khai bdo c4c hing v him miu;
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Vi du 4.19. Cach xay dung va st dung cac interface

interface IStack{ i/ ()

void push{Object item];
Object popl};

}

class StackImpl implements IStack { // (2)

protected Object[] stackArray; // Bé sung mang doi tuong
protected int tos; // B sung bién tos
public StackImpl{int capacity) {
stackArray = new Object [capacity];
tos = -1;
}
public void push(Object item) { // Cai dat ham push() (3)
stackArray [++tos] = item;
}
public Object pop(}) { // Caidat him pop()(4)
Object cobj = stackArrayltos];
stackArray[tos] = null;
tos--;

return cbj;

public Object peek(} { // B sung him peek() (5)
return stackArrayltoesl];
}

}

// Xay dung thém interface IsafeStack k€ thira Istack dé kiém tra cdc trang thai cua

/1 Stack dam bao an toan khi thao tic.

interface ISafeStack extends IStack { 1 (6)
boolean isEmpty(};
boolean isFull(};

}

/f Xay dung 16p dé cai dat cac ham ciia IsafeStack Hn

class SafeStackImpl extends StackImpl implements IsafeStack {
public SafeStackImpl (int capacity) {super{capacity};}
public boolean isEmpty() {return tos < 0;}
public boolean isgFull () {return tos == stackArray.length-1;)
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/f Xay dung 16p slr dung cdc 18p va giao di¢n dd cai dat & trén
public class StackUser ({
public static veoid main{String args(]){

SafeStackImpl safeil = new SafeStackImpl{80); // (8)
StackImpl sl = safel; /7 {9}
IsafeStack isafel = safel; /7 (10)
IStack i81 = safel;
Object obj = safel;
safel.push("Khoa CNTT")
81 .push("DHQG"},

System.out.println{iSafel.pop(}}; // (11}
System.out .println(isi.pop(}}; //o(12)
System.out .println{obj.getllass()); /7 (13)
}
}
K&t qua thuce hién chuong trinh:
bH QG
Khoa CNTT

class SafeStackImpl

Lép StackImpl cai dit interface IStack, trong d6 dinh nghia ndi dung thuc hién cua
cac ham mau push() va pop() & (3), (4) tuong ung. Giao dién interface ISafeStack md
rong IStack & (6). Lop SafeStackImpl thyc hién dong théi mé rong StackImpl va cai
dat giao dién ISafeStack & (7). Mjt d6i tugng clia 16p SafeStackImpl duge tao ra &
(8) va sau d6 c6 thé gan cho tit ca cac bién tham chifu cac 16p cha (9), giao dign cha
{(10) (dudc goi chung 1a kiéu cha). Lénh obj.getClass() & (13) cho lai tén cua 16p ma obj
1a dai dién.

Luu y:

v Cac ham mAiu cla interface dude mac dinh 1a abstract va khong duge khai bao
static,

v M3t 1dp ¢6 thé chon mdt s& ham miu dé cai dat, nghia la c6 thé chi cai dat mot
phéin cta giao dién interface;

v Mot giao dién c6 thé k& thita tit nhiéu hon mt giao dién;
v Mbt giao dién c6 thé k& thita tit nhiéu hon mot giao dién va 16p;

Ngoai ra cling cin chd ¥ thém ridng, cac giao dién interface ¢ thé dinh nghia cac
hing (constant). T&t ca cac thudc tinh dit lidu trong interface ludn dude xem mac
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dinh 14 public static va final, do vay khong cdn quan tim dé&n cac b8 ngit clia ching
mé luén xem ching la hang.

Vi du 4.20. Cac bién hang trong interface
/fTép: Tinh.java _
interface Constants {
double PI = 3.14;
String DON VI DT = “cm™;
String DON_VI CV = “cm”;

}

public class Tinh implements Constants {
public static veoid main(String args(]){
double banKinh = 15.00;
System.out .println ( “Dien tich hinh tron ban kinh® + banKinh  +
“la* + (PI * banKinh * banKinh) + DON_VI DT); /(1)
System.out .println (“Chuvihinhtron bankinh * + banKinh+ “[a®
+ (2 * PI * banKinh) + Constants.DON_VI _CV); //(2)

}

Cac bién trong interfuce mac dinh 13 public static final do vay khi truy nhap téi
chiing ¢6 thé truy nhap tryc ti€p (1) hodic thdng qua tén interface (2).

BAI TAP

4.1. Tim 181 cha chuong trinh sau va giai thich tai sao sai
public MyClass {
long var;
public void MyClass{long param) { /D
var = param;
}
public static void main(String args){ @
MyClass a, b;

a = new MyClass{); o (3)
b = new MyClass ({15} ; /AN CY)
}
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4.2. Chuong trinh sau c6 chd nao sai ?, tai sao

abstract class MyClass {
abstract void f£{};
final void g{){}; /(13
final void hi{}{};
protected static int 1i;
private int j;

}

final class YourClass extends MyClass {
YourClass{int n) {m = n; } i1 (2)
public static void main{String argl]){

MyClass mc = new YourClass{);

}

void f1{){}

void h{) {}

void k{}) {i++;} i (3)

void 1()} {j++;} /4
int m;

}

4.3, Cho biét két qua in ra man hinh caa chuong trinh sau
class Base {
int i;
Base {} {
aad{1l);
}
void add({int n){
i 4= n;
}
void print{){

System.out.println{i);

}

clags Ext extends Base ({
Ext () { add{2); }
void add{int n) { i += n *2; }
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public class Q3

public static void main{string argi(])
bibo (new Ext));

}

static void bibo(Base b) {
b.add(s8);
b.print{);

}

}

4.4. Cho trudc doan chuong trinh sau
class A {}
class B extends A {}
class C extends a {)
public class Q4{
public static void main(String args[]){

A X new A() ;

B y = new B(};
C z = new C{);

// Noi ciin chén cdc lénh thich hop (1)

}
}

Hay chon nhiing 1énh thich hop sau:

(a) X=y,
(b) = x;
(c) y =(B)x;
(d) z=(Q)y;
(e} y=@&vy

4.5. Cho biét két qua thyc hién ctia chuong trinh sau
public class Q5{
int a, b;
_ public veid £(){
a==>b= 0;
int{] ¢ = {0 };
g{b, c);

B.LTH-A
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System.out.println{a + ~ " + b + “ » 4 ¢Jl0]);
}
public void g(int b, int[] c){
a =b = 1;
clo} = 1;
}
public static void wain(String args(]) {
Q5 e = new Q5();
e.f();
}

}

4.6. Chuong trinh sau dich va chay cho nhitng két qua la gi?
public class Q6
public static void main(String args[}){
int i = a;
float £ = 4.3F:
double d = 1.3;

int ¢ = 0;

if(i == £) c++;

1f(((int) (£+d)) == ((int) f + (int) d4))
C += 2;

System.out .println(c)

¥

}

4.7. Chudng trinh sau c6 mét s8 161, hay sta cac 13i da!
import java.util.*;
package com.acme’ .
public class Exercl {
int ceounter;
void main(String args) {
Exercl ins = new Exercl():

ins.goc() ;

public void go(){
int sum, i = 0;

BLTH-B
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while (i < 100) {
if (1 == 0) sum = 100;
sum += 1i; 1++;

}

System.out.println{sum};

4.8. Viét chuong trinh nhap vao s6 nguyén va cho két qua 13 day cac chit 86 0, 1
biéu dién nhi phan cia sb dé.

4.9. Hay xay dung 16p SinhVien c6 cac thudc tinh riéng (private):
- 88 bao danh, '
- Ho va tén sinh vién,
- Dia chi,
- Mén hoc,
- Piém thi hoc ki I, II.
a/ Viét cac ham truy nhap t6i cac thanh phan di lidu VA céc toan til tao lap cho 16p
SinhVien.
b/ Viét chuong trinh chinh d€ tao ra danh sach SinkVien va hién thi thuc don:
1. Nhap vao théng tin vé sinh vién,
2. Xem thdng tin vé& sinh vién,
3. Tim sinh vién theo diém,
4. K&t thic chuong trinh,

¢/ Viét cdc ham thanh phén cla 1 18p dé thuc hién cic nhiém vu trén

4,10, Mot cong ty dude giao nhiém vu quan 1y cic phuong tién giao thong goém cac
loai 6t6, xe may, xe tai.

+ Modi phuong tién giao théng cdn quan 1y: md hinh, nAm san xuét, gia ban va

mau
+ Céac 6t cAn quan 1¥: s6 chd ngdi, kiéu déng co
+ Xe may: cOng suit ,
+ Xe tai: Trong tai
a/ Hay xay dung cac lép XeTai, XeMay va OTo k& thita tit 16p PhuongTienGT
b/ Xay dyng cac ham dé truy nhap, hién thi va kidm tra cac thudc tinh ctia cac 14p,

¢/ Phat trién 16p KiemKe dé quan ly t&t ca cac phudng tién (xe may, 6t0, xe tai),
trong d6 ¢6 ham chinh thuc hién theo thyc don:
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Nhap dang ky phuong tién,
Tim phuong tién theo md hinh,
Tim phuong tién theo mau,
Két thuc.

d/ Vit cac ham d€ thue hién nhiém vy trén.

S



CHUONG Vv

CAC LENH PIEU KHIEN DONG THUC HIEN
VA XU LY NGOAI LE

5.1. CAC CAU LENH BIEU KHIEN RE NHANH CHUONG TRINH

Java cung cép cac lénh ré nhanh (tuyén chon) dé c6 thé chon ciac phuong an khac
nhau trong qua trinh thyc hién clia chuong trinh. Cé ba loai 1énh ré nhanh dé thue
hién;: 1énh if don gian, if - else va switch.

Cau lénh if don gian

Céu lénh if don gidn (1énh if} c6 dang cd phap qui dinh:
if <Biéu thitc diéu kién>
<Cau lénh> ey,
Ngtt nghia thyc hién rat don gian: Trudc tién tinh gi4 tri cda <Biéu thic diéu kién>,
néu né ¢ gia tri true (ding) thi thue hién <Cau 18nh>, sau dé tié€p tuc thuc hién cac

1énh con lai cia chuong trinh. Trudng hop nhan gia tri false (sai) thi <Cau lénh> bi
b6 qua va tiép tuc thuc hién cic 1énh con lai cla chudng trinh.

Luu y: <Cau lénh> & (1) ¢6 thé la cAu lénh phitc (khéi chuong trinh) bao gém mét
day céc 1énh chita trong csp “{ va ‘).

Cau lénh if-else

Cu phap cua 1énh if-else c6 dang:
if <Biéu thic diéu kidn>
<Cau lénh 1> 11 (2)
else

<Cau 1énh 2> 11 (3)
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Tuong tu nhu trén, néu <Bidu thic didu kién> nhan gia tri true thi thie hién <Cau
lénh 1>, con goi la ciu lénh if, nguge lai thyc hién <CAu 1énh 2>, con goi la ciu 1énh
else, sau d6 tiép tuc thyc hién cac lénh con lai theo dong didu khién cta chuong trinh.

Luu ¥: <Cau lénh 1> & (2) va <Chu lénh 2> 8 (3) <o thé 14 céc cau lénh phic (khoi
chuong trinh).

Hinh 5.1 minh hoa hoat dong cta hai céu 1énh trén.

Biéju thiic [falsel Biéu thifc
diéu kién diéu kién
[true] [falsel
Cau lénh cna Cau lénh cua
khéi if khéi else
e -
gé —— — ()
a) b)

Hink S.1. @) Cdu lénh if dom gidn,
b/ Cdu Iénh if- else -
Lutu y: Céc cau 1énh if- else c6 thé 'léng nhau, nhung khi d6 ching phai 16ng nhau

thue sy va khong dudc cit nhau. Chding phai tudn theo qui tic sau:

Qui téc: Cau 18nh else ludn sanh véi cau lénh if gin nhat néu cau lénh d6 chua cd
1énh else tudng ung. Vi du:

if (nhietDo »= canTren) { /AN eY!
if (nguyHiem} baoDong; /I (2) Lénh if don gian
if (coNguyCol I3
tinhToan() ;
else /{ tng véilenb if & (3)
tatLoNhiet (};
} else /f tngvéilenhif (1)

choLoNhietChay{);

Cau lénh switch

Cau 1énh nay cho phép ré nhanh theo nhidu nhanh tuyén chon dua trén cdc gid tri
kidu nguyén cia bidu thic. N6 cbé dang:
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switch (<Biéu thitc nguyén>) {
case nhan 1: <Cau lénh 1>
case nhan 2: <Ciaulénh 2>

case nhan n: <Cau knhn>
default: <Caulénh>

}
Cach thyc hién nhu sau:
v" Trude tién tinh gia tri cua <Bidu thic nguyén>

v' 8o sanh gia tri tinh duge véi cac nhan 4, i=1,2, .. n. Néu gia tri d6 bing nhan_i
thi thuc hién nhanh cau énh <Cdu lénh i> tLtdng tng. Sau khi thyc hién xong thi

chuyén tidp t6i cac lénh sau dé theo diéu khién chudng trinh (néu c6 break thi
chuyén téi sau lénh switch).

Biéu thire
nguyén

[case nhan_1] [case default]

[case nhan_n]
Cau l@ Céau lénh n ‘ Cau lénh

Hinh 5.2. So do mo td hoat dong cia cdu lénh switch.

Cac cau Iénh switch ¢6 thé 1dng nhau. Béi vi mai 1énh switch dinh nghia cac khoi cuc
bd riéng nén cac nhan ciia cac case (trudng hop) bén trong khéng duge xung dot véi
v6i cac nhén § khéi ngoai. Cac nhan ¢6 thé dinh nghia lai bén trong nhung bién thi
khoéng cho phép khai bao lai.

Vi du 5.1. Cac 1énh switch 16ng nhau.
public class Mua {
public static void main(String argsl[]) {
int thang'z 9;
switch (thang) { // Khéi ngoai (1)
case 11:
case 12:

case 1:
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!

System.out.println{"Mua dong"};
break;
case 2: case 3: case &:
System.out.println{“Mua xuan") ;
break;
case 5: case 6: case 7
System.out.println(“Mua he") ;
break; _
case 8: case 9: case 10:
switch {thang) { // Khéi bén trong (2)
case 8:
SYstem.out.println[“Dau mua thu");
break;
case 9:
System.out.println{"Hoc sinh den truong);
break;
}
System.out.println["Mua thu la vang roii");
break;
default:
System.out.println{thang + " kKheng phai la thang") ;

K&t qua thyc hién cia chudng trinh Mua:

Hoc sinh den truong

Mua thu la vang roi!

5.2. CAC CAU LENH LAP

Cau 1énh 1ap (chu trinh) cho phép mot khdi cac cau lénh thyc hién mgt <& Yan lap lai
Bidu thite boolean dugdc s dung dé kidm tra xem khi nao chu trinh l4p két thic,
duge goi 1a diéu kién k&t thic chu trinh. Trong Java 6 ba cau tric diéu khién lap:

v Cau lénh while,

v Cau lénh do-while,

v Cau lénh for.
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Cau ténh while (chu trinh while)

Cau lénh while c6 dang:

while (<Diéu kién két thic chu trinh>}

«<Than chu trinh>

<Pidu kién k6t thic chu trinh> 1a bidu thie boolean duge tinh trudée khi thuc hién
<Thén chu trinh>. <Than chu trinh> sé dude lap lai cho dé&n khi <Diéu kién két thic
chu trinh> van con cé gia tri ¢rue. Khi <Piéu kién két thiic chu trinh> nhan tri false
thi chu trinh k&t thic va thue hién lénh dding sau tryc £16p cAu lénh chu trinh.

Luu y:

v (o6 thé <Than chu trinh> khéng dude thuc hién 14n nao, néu ngay tit dau <biéu
kién két thic chu trinh> c6 gia tr] false,

v <Pidu kién két thuc chu trinh> phai la biéu thiic boolean.

Déng diéu khién cda chu trinh while duge md ta nhu trong hinh 5.3.

Than chu
trinh

Hinh 5.3. Chu trinh while,

Piéu kién
két thic
chu trfinh

[false]

Cau lénh do-while (chu trinh do-whiie)
Cau 1énh do-while c6 dang:
do

<Than chu trinh>

while (<Diéu kién k&t thic chu trinh>)

<Didu kién két thic chu trinh> 1a bidu thic boolean duge tinh sau khi thuc hién
<Than chu trinh>. <Than chu trinh> s& duge lip lai cho dén khi <Diéu kién két thiic
chu trinh> vin cdn c6 gia tri true. Khi <Didu kién két thiic chu trinh> nhan tri false
thi chu trinh két thie va thyc hién 1énh dung ngay sau cAu lénh chu trinh do.

Luu ¥ (Théan chu trinh) phai thuc hién it nh4t mot 1an.

Hoat dong cta chu trinh do - while duge md ta nhu trong hinh 5.4.
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Than chu

N k&t thiic
trinh

chu trinh

[false]
Hinlt 5.4, Chu trinh do-while.

Cau 1énh for (chu trinh for)
Chu trinh for la dang téng quat nh&t cua cac cdu 1gnh Jap. N6 thudng dude st dung
dé diéu khién qua trinh lip khi sd cée lan lap duge biét trude.
Chu trinh for c6 dang:
for (<Biéu thic bt dau>; <Pidu kién 1ip>; <Biéu thic gia ting>)
<Than chu trinh>

<Bidu thic bit ddu> khai bdo vh gan cac gia tri khéi ddu cho cac bién didu khién
qué trinh l3p cua chu trinh.

<Didu kién lap> 1a biéu thiic boolean. Né&u <Diéu kién lap> con nhén tri frue thi chu

trinh con thuc hién, nguge lai, chu trinh s& k&t thuc va 1énh dung sau né sé& dude
thuc hién.

Sau méi 14n thue hién <Than chu trinh> thi <Biu thic gia tang> lai dude thyc hién,
Biéu thitc nay thudng phai lam thay d6i gia tri cia cic bién dieu khién s6 lan 1ap

cua chu trinh.

Luu y: <Biéu thic bét ddu> chi thye hién ding mdt 1n ngay khi cau lénh for bit
d4u thyc hién.

Hoat dng ctia chu trinh for duge mo ta nhu sau:

Biéu thiic bat Biéu thic gia

diu

[true] ] Than chu

trinh

Hinh 5.5. Chu trinh for.
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<Biéu thitc gia ting> co thé 13 danh sach cac biéu thiic (cac bigu thic duge phén cach
nhau bing d&u ), con <Biéu thic bt dau> lai ¢ thé 1a danh sach céc cau 1énh khai
bao hoac cac bidu thitc. Vi du, trong chu trinh for sau ¢6 ba 1énh khai bao va mot bidu
thiic trong <Biéu thic bét dAu> va hai biéu thic trong <Biéu thiic gia tdng> .

int [1[] sgMatrix = {{3, 4, 6}, {3, 7. 4}, {5. 8, 9}};

for (int i =0, ]

1l

sgqMatrix (0] .length-1, diago = 0;
j < sgMatrix.length; /{ Biéu thitc két thiic
T+, J++) /f Biéu thic gia tang
diago += sqMatrix[i} {jl;
Luu y:
v T4t ca céae bign duge khai bao trong <Bidu thiic bat ddu> déu 1a cyuc bod trong khoi
than cta chu trinh for.
v Céc thanh phdn cha chu trinh for la toy chon. Mgt trong <Bidu thuc bat ddu>,
<Biéu thitc gia tang>, <Diéu kién ké&t thuce> co thé trong. Trudng hop <Piéu kién

Kkét thiic> 13 tréng thi diéu kién lip cha chu trinh duge xem 1a true.

v for (;;) dugc st dung dé xay dung chu trinh 13p vo diéu kién.

5.3. CAC CAU LENH CHUYEN Vi

Java cung c&p bon cach dé chuyén diéu khién thyc hién cha chuong trinh:

= break

» continue
=  return

s try-catch-finally
Cau lénh break

Cau lénh break dugc st dung trong cac khéi duge gan nhan, trong cac chu trinh 14p

(for, while, do-while) va cau lénh switch dé
trinh ra khoi khéi trong cung chia nd.

chuyén diéu khién thye hign chudng

» Trong truong hop khdi duge géin nhan, khi gép 1énh break thi phan con lai cua
kh&i bi cho qua va chuong trinh tiép tuc thyc hién 1énh dung sau khéi do, -

% D&i véi cac chu trinh lap, khi gap 1énh break thi phan con lai cia than chu trinh
duge bd qua va két thic chu trinh dé,

» D& véi 1enh switch, khi gép 1énh break thi phdn con lai cia 1énh switch bi bo
qua v tiép tuc thuc hign 1énh ding sau 1énh switch dé.
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Vidu 5.2. Chudng trinh minh hoa cach s dung khéi duge gan nhan va 1énh break
// T¢p Label.java
class Label {

public static void main(String argsl[]){

int [11) sqMatrix = {{4,3,5},{2,1.6},{9,7.8}};

int sum = 0;
outer: // Gin nhan outer cho khoi
for (int i = 0; i < sgMatrix.length; i++)}{ /7 (1)

for({int j = 0; j < sgMatrixl[i]l.length; i++} {// (2}
if (i == §) break;/Kétthic chu trinh (2) va 1€p o (5)
System.out .println{*Bang["+i+","+j+"] = " +

sqMatrix [i] []1);
sum += sqgMatrix([i] [§];
if {sum >10) break outer; /f K&t thic khéi outer {ca
// hai chu trinh for) va chuyén téi (6)

1 /f Két thic for bén trong
i (5)
} /f K&t thiic for bén ngodi
/1 (6)
System.out .println("Tong sum = " + sum) ;
}
}
K&t qua thuc hién ctua chudng trinh:
Bang[1, 0] = 2
Bang[2, 0] = 9
Tong sum = 11

Cau lénh continue

Cau 1énh continue dudc st dung trong cac chu trinh lap for, while, do-while dé dimg
s thye hién ctia 14n lap hidn thai va bit dau l4p lai 14n ti€p theo néu diéu kién lap
con théa man (con frue).

D& v6i chu trinh  while, do-while, khi gap continue thi phén con lai cia than chu
trinh bi bd qua va tié€p tuc kiém tra diéu kién lip dé thuyc hién qua trinh lap t1ép
theo.
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Déi véi 1énh for, khi gip continue thi phén con lai cha than chu trinh bi bo qua va
tiép tue thuc hién <Biéu thic gia tang> sau dé thye hién lap lai néu <bidu kién két
thic> con frue.

Vidu 5.3. Chudng trinh minh hoa cach su dung lénh continue dé ngit lan lap hién
thoi. Chuong trinh in ra man hinh cdc s8 1, 2, 3 v 5 cing véi can bac 2 cta ching,
con vé1 1 = 4 thi khéng thuc hién.
class TiepTuc {
public static void main(String args[]){
for {(int i = 1; 1 <= 5; ++1)/{
if (1 == 4) continue;
// Phin cdn lai s& bi bb qua
System.out.printin{i + "\t" + Math.sqrt(i)};
/ Thuc hién ++i va kiém tra d€ 13p lai

}

Cau lénh return

Cau lénh return duge st dung dé két thic thuc hién cta ham hién thdi va chuyén
diéu khién chuong trinh vé lai sau 13i goi ham do. Lénh nay c6 hai dang st dung
tudng Ung v4i hai loai ham duge xac dinh nhu trong bang sau:

Dang lénh return Ham khai bao void Ham cé kiéu tra lai khac void
return Tay chen Khéng cho phép
return <Biéu thic> Khang cho phép Bat budc

Vi du 5.4. Chuong trinh minh hoa cac 1énh refurn: Kiém tra xem s6 cac d6i sé cia
chudng trinh ¢6 bang 0 va in ra s8 d6 néu 16n hon 3, ngude lai in ra s6 2 khi ¢6 d6i 6,
class Label
public static void main(String args[]){
if (args.length == 0) return;// Tay chon
cutput {check(args.length)) ;
}
static void output (int val) {//
System.out.println{val);
// return 1; Khong duge phép vi output() kiéu void



126 Lap trinh huéng di tugng véi Jova

}

static int check(int 1} {
if (i » 3) return i;

elgse return 2;// Néulareturn 2.0 sé saivi khong tuong thich kieu

}

Cau lénh try-catch-finally duge st dung chu yéu dé xii 1y cac ngoai 1&. Cau lénh nay
dudc dé cap chi tiét d muc sau.

5.4. XU LY NGOAI LE

Muc dich cla cong nghé phin mém la: Xay dyng cac module phin mém tot, ddm bao
ching lam vigc dude trong moi tinh hudng va dé dang thich ung v6i moi diéu kién.
Muén dam bao hé théng cb duge nhiing tinh chét trén thi phai ¢6 co ch& @é xu ly
dude tat ca cac ngoal 1é, cdc tinh huéng lién quan t6i pham vi xde dinh cua cdc phén
tiz trong cdc cdu tricc dit liéu.

Mot ngoal 18 (exception) trong chudng trinh Java 1a d&u higu chi ra rang cb sy xudt
hién mot diéu kigén khong binh thudng nao dé. Vi duy, chuong trinh yéu cau di liéu ti
mét tép ma tép 46 lai khoéng cd trén dia, hay chi s8 cia phén tu mang vuct ra ngoal
pham vi xac dinh, v.v. Van dé kidm soat tt e cac ngoal 18 nhu thé 1a rat phie tap,
nham chan va mat kha nhiéu thoi gian. Java cung cp mot cd ché& dé kiém tra mot
cach c6 hé thong cac didu kién ngoai 1&. P& xit 1y ngoai 18 trong Java, ching ta sit
dung khoi 1énh try-catch-finally.

5.4.1. GAC KHOI LENH TRY, CATCH VA FINALLY

Cé&u trdc try-catch-finally cho phép st dung dé xit 1y cac ngoal 1& c6 dang:

try |{ /1 Khi try
<Céc cau lénh>
} catch (<Kiéu ngoai 1& 1> <Tham bién 1>) | /1 Khéi catch

<Cic cau lénh x{ 1§ khi xuat hién kiéu ngoai 1& 1>

}

catch (<Kiéu ngoai l& n> <Tham bién n>) { /{ Khoi catch

<Cic cau 1énh xir Iy khi xust hién kiéu ngoai 1¢ n>
} finally {
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< Cic cau lénh phai thuc hién dén cung> / Khoi finally
}

Cac ngoai 1¢ s8 duge cho qua trong qua trinh thye hién khdi try va sé bi tom lai dé xu
1§ & cac khéi catch tudng Gng. Khéi finally phai thyc hién dén cing, bat luan ¢ gip
phai ngeai 1&€ hay khéng.

Hoat dong ctia cac khéi trén duge minh hoa nhu sau:

Thyc hién [Ngoai ¢} < Tim khi catch dé

khai try 1 L thuc hién

1 ] [Ngozi 1é n]
[Khﬁﬂg gap [Ngoai lé 1] . {Ngouile 1]
ngoai 1&] -
Thuc hién khoi

Thuc hién khoi
catch ung vé&i
ngoailé 1

Thuc hién khoi
catch ting vo1
ngoai & n

catch ing véi
ngoai 1é 2

Thue hién khéi
finally

!

Hinh 5.6. Khoi try-cateh-finally.

Khoi try

Khéi try xac dinh ngit canh cin xt 1y sy két thic thuc hién ctia mot khoi 1énh. Su két
thte thuc hién cid khoi 1¢nh xuat hién khi:

»  Gap phai mot ngoai 1€,

» Hoic thuc hién thanh céng khéi try (khéng gip ngoeai 18).

Thuc hién xong khéi try va xi ly xong cac ngoai 1¢ khi ching xuat hién thi phai thuc
hién khéi finally néu né duge chi ra trong céu trac dé.

Khdi catch

L&1 ra ciia khdéi try khi gip phai ngoai 1 ¢6 thé chuyén diéu khién chuong trinh dén
khéi catch. Khoi nay chi duge st dung dé xd 1§ ngoai 1&. Khi mét khéi cateh duge
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thuc hién thi cac khéi catch con lai sé bi bo qua.
Trong trudng hgp khéi finally khong xudt hién thi ching ta cd cAu tric try-catch.
Vi du 5.5. Cau tric try-catch

public c¢lass ChiaChokKhong {
public void chia{){

int nl = 20;

int n2 = @;

try {
System.out.println{nl+" / "+n2+" = "+(nl/n2));

} catch (ArithmeticException e) { // (1)
gystem.out.println{"Gap phai loi: "+e); // (2]

)

System.cut .println{"Ket thuc ham chia(}");

} /1 (3)
public static void main(String args|] ) {
new ChiaChoKhong() .chia()}; /7 (4}

System.out.println{"Quay lai tu ham main!"}; // (5}

}
}

Khi goi ham chiaf) 6 (4) thi n6 sé thuc hién phép chia n1/n2 (n2 =0), do d6 gap ngoai
1& chia cho O trong phép chia cua kidu int. Ngoai 18 nay duge cho qua va nd dude xu
1y bdi khoi cateh 6 (1), in ra 15i gap phai 6 (2). Sau d6 lai ti€p tuc thuc hién phan con
lai chia ham chia(), in ra “Ket thuc ham chia()” mac di da gép phai ngoai 1é chia cho
0. Thuc hién xong ham chia() cla d6i tugng duge tao ra ¢ (4), chuong trinh tiép tuc
thyc hién phén con lai 6 (5). K&t qua thuc hién cia chuong trinh ChiaChoKhong:

Gap phai loi: java.lang.ArithmeticException: /by zero

Ket thue¢ ham chia()

Quay lai tu ham main!
Khai finally

Khi khéi finally ¢6 trong dic ta khéi try-catch-finally thi n6 duge dam bao phai thuc
hién dén cung bat luan trong khéi ¢ry thue hién nhu thé nao.

Vi du 5.6. Ciu trie try-catch-finally

public class ChiaChoKhongl {
public void chial(){
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int nl1 = 20;

int n2 = 0;

try {
System.out .printin{nl+" / "in2+" - “+(ni/m2)}; /7 (1)

} catch (ArithmeticException e) { /7 (2)
System.out .println{"Gap phai loi: "ire) ;

}finally { : /7 (3)

System.out .println("Nhung viec can thuc hien"};

} _
System.out.println{"Ket thuc ham chia()"); /7 t4)

}

public static void main(String args(]) {
new ChiaChoKhongl().chia(); // (5)
System.out.printlin{"Quay lai tu ham main!"); /] 16)

)
}

KétquéthuckﬁéncﬁachUGngtﬁnh(HﬁaChoKhongk

Gap phai loi: java.lang.ArithmeticException: /by zero
Nhung viec can thuc hien

Ket thuec ham chial()

Quay lai tu ham main!

Vi du trén chi ra cach xit 1y ngoai 18 xuat hién d (1) théng qua khéi catch & (2). Sau
d6 khéi finally phai duge thuc hién (3) rdi méi ¢én phan con lai ctia ham chia() & (4).

Luu y: Khi khéng st dung khéi cateh d8 xi 1y cac ngoai 18 thi khéi finally vAn phai

duge thyc hién nhung sau d6 cac phin con lai ctia chuong trinh sé khéng duge thuc
hién néu xuat hién nhitng ngoai 18 té hai nhu chia cho 0.

Vidu 5.7. Ciu tric try-finally

public class ChiaChoXhongz |
public void chia() {
int nl = 20;

int n2 = 0¢;
try {

System.out.println{nl+" / "4n2+" = "+(ni/n2)); // (1)
}finally | /7 (2)

System.out .println{"Nhung viec can thuc hien");

9LTH-A
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System.out .println("Ket thuc ham chia()"}; //(3)

}

public static void main(String args [1){
new ChiachcKhong2().chial(); /7 (4)
system.out .println{"Quay lai tu ham main! ") ; [/ (5)

}
}

Két qua thue hién cta chudng trinh ChiaChoKhong?2:
Nhung viec can thuc hien
Gap phai loi: java.lang.ArithmeticException: /by zero
at ChiaChoKhong2.chia({ChiaChoKhong2.java)
chiaChoKhong2.main {ChiaChoKhong2.java)
Sau khi thue hién xong khéi finally, chuong trinh ChiaChoKhong?2 théng bao 101 gap
phai va nhitng vi trf (tén 16p, ham), tén tép ma 4 do 181 xudt hién. Luu ¥ khi khong
st dung khoi catch dé st 1y ngoai & nén chudng trinh két thie ngay khi gap 16 té
hai {chia cho 0) va sau khi da thyc hién khai finally néu cé.

Cau lénh throw

D& tam thdi bd qua ngoat 1& chung ta cd thé st dung cau 1énh throw. Cau 1&énh nay c6
dang nhu saw:

£hrow <Biéu thic tham chidu d&i tugng ngoai 1&>

<Biéu thitc tham chién ddi tudng ngoai 18> 1a biéu thie xac dinh mét d6i tugng cua
16p Throwable hodc clia mét trong cac l6p con cua nd. Théng thudng mot o tugng
ngoai 1& s& duge tao ra trong cAu lénh throw dé sau d6 chung sé duge tém lal va XU
1y & khéi catch. Vi du cdu lénh

throw new ChiaChoOException(” / by zero™);
Trong d6 16p ChiaChoOException 1a 18p con cua Exception cb thé dinh nghia don
gian nhu sau:
class ChiaChoOException extends Exception {
ChiaChoOException(String msg) {super(msg);}

}

Khi mdt ngoai 1& xuit hién va duge cho qua thi sy thyc hién binh thudng cua chudng
trinh s& bi treo lai dé di tim khéi catch tudng Ung va xtt 1§ ngoai 1& d6. Sau d6 khéi finally
duge thue hién néu 6. Néu khéng tim thay bé xit 1y ngoai 1é tuong Ung trong chuong
trinh thi ngoai 1& d6 duge xti 1y theo co ché xit Iy ngoai 1& méc dinh cfia hé thong.

9. TH-B
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Vi du 5.8. Cau lénh tam thoi cho qua ngoai 1&
class ChiaChoOException extends Exception {
ChiaChoOException(String msg) {super(msg);}
}
public class ChiaChoKhong3 {
public void chial() {
int nl = 20;

int n2 = 0;

try { 7
if (n2 == 0)throw new ChiaChoOException{*/ by 0“};  //(2)
System.out .printin{nl+" / "+n2+" = "+{nl/n2)); (3

Jcatch (ChiaChoOException er){ IECY)
System.out .println("Gap loi: " +Br};
}finally {
System.out .println("Nhung viec can thuc hien"); (3
}
System.out .println("Ket thuc ham chia{)"); (&)
}

public static void main(string args(l}{
new ChiaChoKhongl () .chia{);
System.out.println{"Quay lai tu ham main!"); H (D
}

}

Két qua thye hién clia chudng trinh ChiaChoKhongs:
Gap phai loi: ChiaChoException: /by zero
Nhung viec can thuc hien
Ket thuc ham chial()
Quay lai tu ham main!
Trong vi du 5.8, khéi try (1) trong ham chia() tam thoi cho qua ngoai 1& xuit hién 3

(2). Luu ¥ phan con lai (3) ctia khéi try khong duge thye hién. Khéi finally (5) duge
thuc hién sau do tiép tuc thyc hién binh thudng cac 1énh (6), (7).

Ménh dé throws

Khi thidt k& cac ham thanh phin, ching ta c6 thé sit dung ménh dé throws dé tam
thai cho qua ngoai 16 ma thyc hién mét s& cong viée can thiét khac. Nhitng ham nay
lai duge sit dung theo cu tric try-cetch-finally sau do dé xu 1§ cac ngoai 1& khi
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ching xuét hién nhu trén. Chucng trinh dich ¢6 thé cho qua nhiing 161 ngoai 1¢ da
phat hién néu trong dinh nghia cac ham c6 st dung k&t hgp vé1 ménh dé throws.
Dinh nghia ham véi ménh dé throws cé dang:
<Thuéc tinh cia ham> <tén ham>(<Danh sach cac tham bién>)
throws <Danh sach cae kiéu ngoai 1&> { /* ... */}

Trong dé <Danh sach cac kiéu ngoai 1&> 1a cac 16p x 1y ngoai 1& duge k& thira tiz 16p
Exception va dudge phén tach bai dau ‘). Vidy,

class A{
protected void classMethA{) throws FirstIException, Second Exception{
A

y

Vidu 5.9. M6 ta cach sit dung ménh dé throws trong dinh nghia ham
class ChiaChoOException extends Exception | M
ChiaChoOException (String msg} {super(msg);}
!
public class ChiaChoKhong4 {
public void chia{) throws ChiaChoOException H(2)
int nl = 20;
int n2 = 0;
if (n2 == 0)throw new ChiaChoOException(®/ by 0”); /{3
System.out.println(nl+" / "+n2+" = "+(nl1/n2)};
System.out.printin{"Ket thuc ham chia{})");
}
public static void main{String args([]){
try {
new ChiaChoKhong3{).chial(); 1/ {4)
}catch {ChiaChoOException er){
System.out.println{"Trong main() gap loi: " +er);
}finally {
System.out .println("Nhung viec can thuc hien"); //(3)
} .
System.out.println("Quay lai tu ham main!*); /(D
}
1

Chuong trinh thue hién va cho két qua:
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Trong main{) gap loi: ChiaChoOException: / by 0
Nhung viec can thuc hien
Quay lai tu ham maint

Trong vi du 5.8, ham main() goi ham chia(} duge dinh nghia § (2} cho qua ngoati 18 da
duge kiém tra thong qua ménh dé throws . Ham nay khéng xut 1y ngoai ¢ ngay khi
ching xuat hién ma dé lai xu ly 6 khéi try-catch-finally trong ham main(} & (1). T4t
nhién ham chia() duge dinh nghia nhu trén sé két thie thuc hién khi gap ngoai 18,
Luw y: Khi xay dung hé théhg thudng cé rat nhiéu loai 15i (ngoai 18) khac nhau c6
thé xdy ra. D& tién loi cho viée kiém soat ching, nguoi 1ap trinh nén dat tén cho ting
loai ngoai 1¢ d6 cho phu hop véi ngdt cAnh ma chung xudt hién va sao cho d& nhd.

Vi du 5.10, Xay dung Stack trong d6 c¢6 cae ham dude dinh nghia véi cd c¢hé kiém
soat ngoai 1& dé thue hién:
»  Dit thém cac phan t vio Stack néu con chd,
» LAy ra mé6t phan tli néu Stack khéng rong.
Dé tién lgi cho viée kidm soét cac ngoal 1¢ khi thyc hién hai nhi¢m vy trén, ching ta
nén dinh nghia hai lép ngoal lé tuong ting.
class EmptyStack extends Exception { }
class FullStack extends Exception { }
Thye chat hai dinh nghia trén 1a cach dit lai tén caa ldp Exception cho phu hgp vai
ngl canh xu4t hién cha ngoai 18.
Lép Stack dude dinh nghia nhu sau:
class Stack {
int doCao;
Object danhSachl[] :
Stack{}){ init{200};)
Stack(int n) { init(n);)

void init {int n}{

deCac = 0;
danhSach = new Objecy [n];
}
void push(Object x) throws FullStack {
if (danhSach.length == doCao) throw new FullsStack{);
danhSach[doCao++] = x;

}
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Object pop{} throws EmptyStack {
if (doCao == 0) throw new EmptyStack();

return {(danhSach({--doCaocl);

)
}

Sau d6 cé thé sit dung Stack dé phan tich cd phap cho cac bidu thic bing cach xay
dung 16p PTCuPhap.
class PTCuPhap {

void BieuThuc() {
Stack 8 = new Stack();

try {
g.push(x); //xlahang thic

} catch (FullStack e} {
System.err.println{*Stack rong"};
abort () ;

} catch (AnyOtherException er) |

Jf Xt 1y céc ngoai 1é khac

)

}

5.4.2. CAU TRUC PHAN CAP CUA CAC LGP XU LY NGOAI LE

Ngoai 18 trong Java 14 cac d6i tugng. T4t cA cic ngoai 18 déu duge dan xudt tir 16p
Throwable. Hinh 5.7 chi rd m6i quan hé giita cac 16p xU ly ngoai 1 trong cau trdc
phin cip cua ching.
Trong géi java.lang 16p Error c6 cac 16p con:

. LinkedError xit 1 cac tinh hudng ngoai 18 khi thyc hién lién két,

. ThreadDeath xi 1§ tinh hudng lién quan d&n sy sdng/chét cua cac ludng
(thread),

. VirtualMachineError xi Iy cac tinh huéng lién quan dén may ao.
Trong géi java.lang 16p Exception ¢ cac l6p con:

. ArrayIndexOutOfBoundsException xit 1j cic ngoai 1& khi chi s6 vugt khoi
pham vi xac dinh ctia mang,
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NullPointerException x{t 1§ cic tham chidu dén déi tugng chua duge khdi
tao,

- ClassCastException xd 1y cac 16i xuAt hién khi thyc hién ép kidu gitia cac
Iép,

] llegalArgumentException xi Iy céc 151 lién quan dén cac tham bién,

ArithmeticException xit 1y cac 181 8 hoe, nhu chia cho 0,

NumberFormatException x 1y cac 13i lién quan dén cic format cla cac sé.

Javalang
Throwable
! ]
Error Fxception java.io
[nterrupted Exceptio o RuntimeException OException
, >
ArithmeticException NullPointer Exceptio

Hinlt 5.7 Cau triic phdn cdp ciia cde Iop xit Iy ngoai lé,

Trong géi java.io 16p IOException cb cac 16p con;

" [OException xt 1y cac 16i vao/ra,

*  FileNotFoundException xit 1y cac 181 lén quan dén tép tén tai hay khéng tén

tal,

"  EOFException x1i |y cac tinh hudng khi da 8 cudi tép,

*  AWTException xit 1y cac ngoai 1¢ lién quan dén GUI (giao dién d6 hoa v6i ngudi sit
dung).

Ngoai ra con kha nhiéu 16p ngoal 1& khac duge dinh nghia trong Java, dac bigt trong
201 API.
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BAI TAP

5.1. Hay cho biét k&t qua khi dich va chay chuong trinh sau:
public class KiemTralF{
static public veid wmain(String args{]}{
if {(true)
if {(false)
System.ocut .println("Aa");
else

System.out.println("BB") ;

}

5.2. Hay cho biét két qua khi dich va chay chudng trinh sau:
public class BreakDemol{

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

int 1 = 0;

for{ ; i < 10; 1++)
for{i = 0; ; i++) break;
for{i =0; 1 < 10; )} i++;

System.out.println{i);

}

5.3. Hay cho biét k&t qua khi dich va chay chuong trinh sau:
public class BreakDemo2 {
static public void main{String args[]) {
int i = 0, k = 1;
for(int n = 0; n <= 10; n++) {
k++;
if(n == 4) break;

144
System.out.println{k + "," + i};

}

5.4. Hay cho biét k&t qua khi dich va chay chuong trinh sau:
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public class TryCatchDemo{
static public void main(String args[]){
int k = 0Q;
try {
int 1 = 5/k;
}Jcatch (ArithmeticException e) |
System.err.println(" Loi chia cho 0!");
}ecatch{(RuntimeException e} {
System.err.println({®* Loi khi thuc hien!");
}catch (Exception e} {
System.err.println(* Lol vao/ra!"};
}finally({
System.out.println{"Cong viec can thuc hien!");
}
System.out .println("Cuoi cung");
}
}

5.5. Viét chuong trinh tim cac s& nguyén t& nhd hon mét s6 n cho trudc,
a/ Chi s dung chu trinh for,
b/ Chi s1t dung chu trinh while.
¢/ Chi st dung chu trinh do-while.
5.6. Chiing minh rang chu trinh while 1a tuong ducng ngit nghia véi chu trinh do-while,

nghia 14 c6 thé bién ddi tit chu trinh while vé do-while ma vin dadm bio tuong
duong vé két qua tinh toin va ngudge lai.

5.7. XAy dung cau tric Queue thang doi) lam viée theo ché d vao trude / ra trude
(FIFO - First Input | First Output} ¢6 st dung ménh dé throws dé dinh nghia cac
cac ham thanh phén thuc hién dwa phén ti viao hang dgi hoiic 14y phan ti ra
khdi hang di.
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CcAc LGP cO SO VA CAC CAU TRUC DU LIEU

—_f-_—_J_——_———’_'___—_—_—/’——

6.1. CAU TRUC MANG TRONG JAVA

Trong cac ngdn ngi lap trinh truyén théng nhu C / G+, cAu tric mang (array) 1a
madt ciu tric dif lidu co kich thudc (s& phAn t) ¢d dinh cic phan tu cung kiéu. Bai vi
bé nhé gianh cho cau tric mang phai duge xac dinh ngay ti lac dich nén s6 phan ti
ctia né phai duge ¢d dinh trude (kkhdi tao béi hdng - constant).

C#u tric mang nhu thé co cic han ché:

« R4t kho kiém soat khi chi & cac phan tit vugt ra khéi pham vi xac dinh. Vi

dy, trong chuong trinh C/C++ khong thé c&m viée truy nhap dén phan ti 3
ngoai pham vi xac dinh nhu phan tit A[100] cia mang khai bao:
int Af[100];

Lizu y: Chi s6 cac phan tit cla mang trong C/C++ va Java dudge bat dau tit 0. Léi
vugt ra ngoai pham vi cua mang 12 rat kho kiém soat.

»  Viéc quan 1y bd nhd cha cac cAu tric mang cling rit phue tap, néu khong t&
chitc t5t thi chudng trinh 16n c6 thé d& bi diing vi thi&u bd nha.

Trong Java, cdu triic mang 1a mot 16p c6 bién dit liéu thanh phén céng khai (public)
length, xac dinh kich thudc ctia mang va cd cac phan ti véi kidu bat ky (nguyén thuy
hodc lép déi tugng).
Khai bac cac biénh mang
Cac bi€n mang ¢6 thé khai bao theo mot trong hai dang sau:

<Kidu cac phan tiu>[] <Tén mang>;

<Kidu cac phan tir> <Tén mang>[};

Trong d6 <Kiéu cac phén tu> c6 thé 14 kidu nguyén thiy hodc 12 kidu ldp (tén 16p).
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L y:
v Kich thude cua mang chua xae dinh khi khai bao,
v Diéu quan trong cin phan biét trong ciu tric mang ctia Java 1a viée khai bao
bién mang thi chua hoan toan tao ra cdu tric dé ma méi khai bao cfu tric dé
tham chiéu.
Vi du:

int mangInt[], bienInt; H

BongDen [] dayBong, hangBong; HA(2)

Bicn mang manglnt dude khai bao theo kiéu cac phidn t& 1a int (kiéu nguyén thiy),
hai bién mang dayBong, hangBong dudge khai bao véi cae phan tl ¢6 kidu tham chigu
l6p BongDen (6 chudng V).

Luu y: Khi ky hiéu [] ding ngay sau kiéu khai bao thi tit ¢& cac bién ding sau dé
déu 14 bién mang, vi du & (2), dayBong va hangBong dting sau BongDen{] déu la bién
mang.

Tao lap ddi tuong mang

D€ tao lap d6i tugng mang thi phai xac dinh s& phan ti cia mang d6 va phai su
dung toan tit new.

<Tén mang> = new <Kiéu cac phén t >[<S8 phén ti>];

Trong dé <Kiéu cac phan ti> 1a kiéu tuong thich véi kidu ma mang da khai bao. Gia
tri cyc tidu ctia <86 phan ti> 1a 0, nghia la trong Java c6 thé tao ra mang 0 phan ti.

Cac bién mang khai béao & (1), (2) ¢6 thé duge tao lap nhu sau:

mangInt = new int [100]; /f Mang 100 phén tr Ki¢u int (3)
dayBong = new BongDen[10] ; // Mang 10 déi tugng ciia BongDen (4)
hangBong = new BongDen[15]; // Mang 15 déi tugng ciia BongDen

Nhiéu khi chiing ta cé thé két hgp ca khai bao véi tao lap mang nhu sau:

<Kiéu chc phén t 1> <Tén mang>[] = new <Kiéu cac phan td 2>[<S& phan tit>];
Khai bao va tao lap mang <Tén mang> kiéu <Kiéu cac phén td 1> dé chia <88 phin
ti> cac phan t& c6 <Kiéu cae phdn ti 2>.
Luu y:
v <Kiéu cac phan t& 1> va <Kiéu cac phan ti 2> Ja hai kiéu tuong thich véi nhau.

Né&u mang dd 6 kiéu nguyén thiy thi hai kiu d6 phai trang nhau. Nguge lai, déi
v6i kiéu 16p thi <Kiéu cac phan t& 2> phai 1a 18p con clia <Kiéu cac phan ti 1>.
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Tat nhién mét 1ép ciing duge xem 14 1dp con cua chinh né.
v Khi mét mang dudge tao lap thi tat ca cac phin ti cia né duge khdi tao gia tri méc dinh (©
hoiic 0.0 déi vii kibu s6, false doi véi kiéu boolean, nidl cho kiéu 16p).
Vi du:
float mangFleoat (] = new float[20];
/f Cic phiin tr duge gin tri mic dinh 0.0
Object [] dayDen = new BongDen|[5];

/{ Ciic phan tir duoce gdn méac dinh null
Khdi tao cac mang
Java cung ¢&p co ché& cho phép khai bao, tao lap va gan ngay cac gia tri ban dau cho
cac phan tu cua mang:
<Kiéu cac phan ti >[] <Tén mang> = {<CAc gia tri ban daus};

Vi du:
int [] wangInt = {1, 3, 5, 7, 9};

Tao ra manglnt c6 5 phén ti véi phan ti ddu cé gia tri 1a 1 (nanglnt(0] = 1), phan tu
th hai la 3 (mangint{1]=23), v.v.

Object[] dayDT = {new BongDen(), new BongDen(), null};

Mang dayDT duge khai bao 1a mang cic dé1 tugng cua ldp Object, duge tao lap dé
luu gitt 3 déi tuong. Hai d8i tugng ddu duge khdi tao bdi toan tit tao lap déi tugng
cia 1dp BongDen, con phan tit thi ba la null.

char[l charArr = {a’, ‘b, ‘a’}; // mang 3 ky tu va hoan toan khac vdi “aba”

S dung mang

Toan b ciu tric mang dude tham chi€u théng qua tén ctia mang, ¢dn cac phan tu
ctia 16 ¢6 thé truy nhiap dude béi toan tit [].Chi s8 cAc phan ti cia mang nho nhat
14 0 va nhé hon kich thudc cta né la <Tén mdang>.length. Phan ti thi i cha mang I
phan t c6 chl s6'1 - 1 (<Tén mang>{i-1)).

Khi truy nhap dén cac phan ti ctia méng, Java sé tu dong kiém tra chi s6 ctia cac
phin tG xem c¢é nim trong pham vi xac dinh hay khéng, do vy ngudi lap trinh
khong phai ban tAm dén van dé vugt khoi pham vi cia mang nhu ddi véi cac ngdn
ngit khac, nhue C/C++. Néu chi s6 vugt ra ngoai pham vi xac dinh (nhé hon 0, hay 1dn
hon hoiic bing kich thude ctia mang <Tén mdng>.length) thi hé thong sé goi tél ham
xit 1y tinh hudng ngoai 1& ArrayIndexOutOfBoundsException dé cb thé tom lai va xu
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ly theo cdu tric try-catch-finally (Chuong V).

Vi du 6.1. M6 ta cach tao ra nam mang 15 cac phan ti ngau nhién va luu lai ndm
gia tri cuc tiéu cha ching dé in ra man hinh. Luu y, g day ching ta c¢6 thé sit dung
cac ham cla 16p Math dé tinh gia tri cue tiéu, sinh s& ngau nhién.

class Mang {
public static void main(String args 1)

// Khai bido va tao 13p mang

double (] mangl = new doublel5]; M

double[] mang2 = new double[15]; 2

for{int j = 0; j < mangl.length; ++3){ /(3)
randomize (mang2} ; / Tao 1ap mang ngau nhién
mangl[j] = cucTieu(mang2); // Tim gia tri cyc tiéu
}

// In céc gid tri cuc tiéu ra man hinh i)

for{int § = 0; j < mangl.length; ++3){
System.out.println{mangl[J]};
}
}
public static void randomize (double[] mang) { (S
for(int j = 0; j <« mang.length; ++])
mang[j] = Math.random{) * 100.0;

}

public static double cucTieu(doublel] mang} {  //(0)
double giaTriMin = mang[0];
for(int j = 0; j < mangl.length; ++7)
giaTriMin = Math.min{giaTriMin, mang [J]1 ) ;
return giaTriMin;

)

Mang nhiéu chiéu

Cécphﬁntﬁcﬁalnﬁngcéthéthan1dﬁéutéiuknméngkhéofﬁﬁngJava,mﬁngcﬁa

mang (mang nhidu chiéu) duge khai béo nhu sau: '
<Kidu cac phan t&>[1]...] <Tén mang>;

hodc

<Kiéu cac phin tit> <Tén mang>[l{]...[};
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Toan ti [] c6 thé st dung d ca hai vi trf, vidu
int [1 [] mangi; /f Mang hai chiéu
tuong dudng vdi
int mangll(] [1;
va cing tucng dudng vl
int [} mangll[];
Thong thudng chung ta c6 thé k&t hop ca khai bao véi thiét 1ap méng nhiéu chiéu
tudng tu nhu déi vél mang don.
int [1 [] mangA = new int {41 ([5]; /{ Ma tran ¢6 4 hang, 3 cot

Lénh trén thiét lap mang mangA c6 4 phén t1, mdi phan ti lai la mang mangAlif cb
5 phan tlt, v6ii =1, 2, 3, 4. Nhu thé mang hai chidu con duge goi 1a mang cla mang.
Phan t& thi j cha mangAlil, j = 1, 2, ..., 5 dude truy nhap bdi mangAfilljl. Do vay,
kich thude ciia mangA la mangA.length = 4 va mdi phin ti cla nd lai la mang cb
kich thudc la mangAlillength =5,1=1, 2, o 4.
Hon thé nita, mang nhiéu chiéu cé thé duge thidt lap va khéi tao tusng minh cac gia
tri ban dau nhu dé1 véi mang ddn.
double (] [1 maTran = {
11,2, 3, 4}, // hang 1
0, 2, 0, 0}, // hang 2
{0, 0, 3, 0}, // hang 3
(0, 0, 0, 4}, // hang 4
5
Luu y: Cac mang trong mang nhidu chidu khéng nhat thidt phai co s6 phdn ti giéng
nhau. Vi dy, mang dayDen sau c6 5 phén ti 12 cac mang c6 kich thude khac nhau.
BongDen(l [] dayDen = {
{new BongDen(), null, new songDen{) }, //Hangcé 3 phinur (1)

{null. new BongDen()}, /f Hang c¢6 2 phan wr (2)
{}. // Hang c6 0 phan tit (3)
{new BongDen{)}, /f Hang c6 3 phan tr (4)
{null} // Hang chua dugc tao 13p (5)

b

Khéng nén truy nhap dén nhiing thanh phén cia mang néu né chua dude xac dinh.
Vi dy, néu chua gan gi cho dayDen{4] thi s& nhan dude NullPointerException , néu
ban dinh truy nhap dén dayDen{4].length. Pé tranh 15i thi thudng ching ta nén
kiém tra trang thai ciia cac phan tiL.
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1f (dayDenl4] !'= null) {
// Truy nhip dén cic phin tir ciia dayDenl4]
}
Luw y: Nhu chung ta da khang dinh ti diu, t&t ca cac 16p déu 14 18p con cua Object,
trong d6 mang ctng 1a ldp con cha Object. Do vay, gitta mang va Object ¢ thé thyc
hién chuyén déi kiéu:
+ Chuyén tu kiéu mang vé Object (M3 rong kiéu),
+ Chuyén tit Object sang kiéu mang ( Thu hep kiéu).

Vi du:
class EpKieu{
static public void main{Stringl] args) {

int[] a = new int[5];
Obiect o©;
o = &; J/ int[] Y2 con cla Object
int (] b = new inti{s];
b = {int[])o; /qund&tmmgcﬁaOhﬁdJmulﬁnﬂnghnn
}

}

Ngoai ra ciing chn luu ¥ thém la ciu trac mang bao toan ciu tric phén cap gitta cac
16p, nghia 12 néu B 1a 16p con cha 16p A thi B/] cting 1a 16p con cua 16p Al].

6.2 CAC LOP CO BAN CUA JAVA

Phin nay dé cap dén nhing 16p cd ban, hay sii dung cua Java nhu: Object, cac 14p
Wrapper (16p bao g1 hay 16p nguyén thiy), Math, String va 16p StringBuffer. Nhiing 1p
nay dude xay dung trong géi java.lang ludn méac dinh duge nap vao chuong trinh. T4t
A déu 12 18p con ctia Object va dude xay dung theo c&u trie nhu trong hinh 6.1,

Object

T

[Boolean Character Void Number Math String StringBuffer -|*

il

Byte Short Integer Long Float Double

Hinh 6.1. Mt phén cdu tricc phdn cdp cde Iop trong goi java.lang.
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6.2.1. LOP OBJECT

T4t ca cac lap dude xay dung trong cac chudng trinh Java la trye tiép hodc gian t1ép
la md rong cua Object. Pay 1a 16p co sd nhat, dinh nghia hdu nhu tat ca nhing ham
thanh phén cd 6 dé cac 16p con chau clia né sk dung truc tiép hoac viét dé nhw da dé
cap 6 chuong 3.

Object cung cAp cac ham sau:

int hashCode()
Khi céc d6i tugng duge luu vio cac bang bam (hash table), ham nay co thé st
dung dé xac dinh duy nhét gia tri cho mbi déi tugng. Piéu nay dam bao tinh
nhat quan cua hé théng khi thyc hién chuong trinh.

Class getClass()

Tra lai tén 1dp cha d6i tugng hién thoi.

boolean equals(Object obj)
Cho lai két qua true khi déi tugng hién thai va obj 1a cung mot dé1 tuong, Ham
nay thudng duge viét dé & cac 1dp con cho phu hgp véi nglt canh so sanh bang
nhau trong cac 18p md rong da.

protected Object clone() throws CloneNotSupportedException
D6i tugng méi duge tao ra cb cling cac trang thai nhu déi tugng hién thoi khi su
dung clone(), nghia la tao ra ban copy mdi cia dé1 tugng hign thoi.

String toString()
Né&u cic 1dp con khéng viét dé ham nay thi né sé tra lai dang biéu dién vin ban
(textual) cta ddi tudng. Ham printin{) & 16p PrintStream sé chuyén cac dai sd
cua né sang dang vin ban khi st dung ham toString(}.

protected void finalize() throws Throwable

Ham nay duge goi ngay trude khi d8i tugng bi don vao “thung rac”, nghia la
trude khi d6i tuong dé bi huy ba.

6.2.2. CAC LOP NGUYEN THUY (WRAPPER)
Céc gia tri nguyén thiy khong phai 1a d6i tugng trong Java. Dé c6 thé thao tac duge
trén cdc gia tri nguyén thiy (gia tri s6 va gia tri logic) thi g6i java.lang cung cép chc

l6p bao gbéi (Wrapper) cho tung kiéu dit lidu nguyén thay (goi tat 1a 16p nguyén

10 LTH-A
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thuy). Cac I6p nguyén thay c6 nhitng dac tinh chung sau:

1. Cac toan tu tao lap chung. Cac 16p nguyén thay (trit 16p Character chi c6 mét
toan tu tao lap) déu c6 hal toan tu tao lap:

Toan ti tao lap st dung gia tri nguyén thiy dé tao ra déi tugng tuong Ung
Character charObj = new Character(‘a');

Boolean boolQbj = new Boolean{true};

Integer intoOb] new Integer(2002);
Float floatCbj new Float (3.14F);
Double doubleObj = new Double(3.14);

Toan ti tha hai: chuyén cac doi tugng 16p String bidu dién cho cac gia tri
nguyén thuy vé cac l6p tuong tng. Cac toAn ti nay sé cho qua
NumberFormatException khi tham bién kiéu String khang hgp 18.

Boolean boolObj

new Boolean(“true”) ;

Integer intObj
Float floatObj
Double doubleObj= new Double{™3.14"});

new Integer{“"20027);

new Float (“3.14F"};

2.  Cob cac ham tién ich chung: valueOf(String s), toString(), typeValue(), equals().

Ma3i 16p (trit 16p Character) déu dinh nghia ham static valueOf(String s)
tra lai d&i tugng tucong Ung. Cac ham niay déu cho qua
NumberFormatException khi tham bign kiéu String khong hop 1&.
Boolean boolObj = Boolean.valueOf (“true”) ;

Integer intObj = Integer.valueOf (“20027};

Float floatObj

Float.valueOf ("3 .14F");

Double doubleObj= Double.valueOf (™3.14");

Cac 16p viét dé ham toString() tra lai la cac d6i tugng String biéu dién cho
cac gia tri nguyén thuy ¢ dang x4u.

String charStr = charObj.tosStringl); // *a”
bocolObj.teString();// “true”
intObj.toString{); // 2002~

String deoubleStr = doubleObj.toString();// “3.14"

String boolStr

String intstr

Cac 16p dinh nghia ham ¢ypeValue() tra lal cac gia tri nguyén thay tudng
{ing v6i cac déi tugng nguyén thuy.

boolean b = boolObj.charValue(}; // true
int 1 = intobj.intvalue{); // 2002
float £ = floatObj.floatValueOf(}; // 3.14F
double d = doubleObj.doublevalueCf(); // 3.14

10.LTH-B
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char ¢ = charObj.charvalue(); /] ra’

. Cac 16p viét dé ham equals() dé thuc hién so sanh bing nhau cla cac déi
tugng nguyén thuay.

Character charCbj new Character({(‘a’};
boolean charTest = charObi.equals{(*b’'); // false

Integer intCbjl

Integer.valueOf (“2010") ;

booclean intTest = intObj.equals{intobjl); [/ false

LSp Boolean

[.6p nay dinh nghia hai d6i tuong Boolean. TRUE, Boolean.FALSE biéu dién cho hai
gia tri nguyén thuy true va false tuong Ung,

Lép Character

Lép Character dinh nghia hai gia tri cuc tiéu, cuc dai Character MIN_VALUE,
Character MAX_VALUE va cac gia tri kiéu ky tu Unicode. Ngoai ra 16p nay con
dinh nghia mot s6 ham static dé xi Iy trén cac ky ty:
static boolean isLowerCase {char ch) /ftrue néuch laky ty thudng
static boolean isUpperCase{char ch) //true néuch laky ty viét hoa
static boolean isDigit (char ch) /{ true néuch 1a chi s6
static boolean isLetter (char ch) /f true néu ch i chit cai
static boolean isLetterOrDigit (char ch)

/f true néu ch 1a chit hoac la s6

static char toUpperCase{char ch) /{ Chuyén ch vé chiy viét hoa
static char tolLowerCasel{char ch) // Chuyén ch vé chit viét thuding
static char toTitleCase{char ch) // Chuyén ch vé dang ticu dé.

Cac I8p nguyén thuy
Cac 16p Byte, Short, Integer, Long, Float, Double 1a cac 16p con cua 16p Number.
Trong cac 1dp nay déu xac dinh hai gia tri:
<Ldp nguyén thuy>MIN_VALUE
<L.8p nguyén thuy>MAX_VALUE
14 cac gidi han clia cac s8 trong kidu dé. Vi du,
byte minByte = Byte.MIN VALUE; //-128

int maxInt Integer .MaX VALUE; ff 2147483647

Trong mdi 16p nguyén thiy ¢ ham typeValue() dé chuyén cac gia tri clia cac déi
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tudng nguyén thly vé gia tri s¢:
byte bytevValue ()
short shortValue()
int intvalue{)
long longValue{)
float floatvalue()
double doublevValue ()
Trong méi 16p nguyén thay con c¢6 ham static parseType(String s) dé chuyén cac gia
tri duge bidu dién duéi dang xau vé cac gia tri s0:
byte valuel = Byte.parseByte(“16");
int wvalue2 = Integer.parselInt (“20027];
double value3 = Double.parseDouble{"3.14"};

Vi du 6.2. Viét chuong trinh dé nhap vao mot day sd tuy y va sap xép theo thi tu
tang dan.
import java.io.*;
class SapXep{
static int[] day;
static void nhap(){
String str;
int n = day.length;
DatalnputStream stream = New DataInputStream{System.in);
System.out.println{"Nhap vao " 4+ n + " so nguyen");
for {(int k = 0; k < n; k++) {

try{
system.out .print{k + ": "};
str = stream.readLinel(};

day[k] = Integer.valueof(str}.intValue();
}catch (I0Exception e){

System.err.println("I/0 Errori"};

}

static void hienThi (} {
:int n = day.length;
for {int k = C; k « nn; k++)
System.out .print (day (k] + ™ ");
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System.out.printin(};
}
static void sapXep () {
int x, max, k;
for(int i =day.length-1; i > 0; i--){
max = day([il;k = 1i;
for {(int j = 0; F <« i; J++)
if (max < day[j]){
max = day([3];

k = 3J;
}
day k] = daylil;
day[i] = max;

}
public static void main(String[] args){
String str;
int n;
DataInputStream stream = new DatalnputStream(System.in);
System.out .print ("\nCho biet bao nhieu so nhap vao: "):
try{
str = stream.readLine(};
}catch(IOException e) {
System.err.println{"I/C Error!"};
str = "0Q",;
}
n = Integer.valueOf (str}.intvValuel();
SapXep.day = new intIn];
nhap () ;
sapXep(};
System.out.println("Day so ducc sap xep: "};
hienThi () ; '

}
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Lép Void

1.4p nay ky hiéu cho d6i tuong cta 1dp Class bidu dién cho gia tri void.

6.2.3. LOP MATH

Lép final class Math dinh nghia mdt tap cide ham tinh dé thuc hién cac chic ning
chung clia toan hoc nhu cac phép lam tron s6, sinh s& ngAu nhién, tim s6 cyc dai, cye
tiéu, v.v. '

Lép final class Math con cung cap nhing hing s6 nhu sd e (ca s& cla logarithm), sb
pi thong qua Math. K va Math.PI.

Cac ham lam tron va xir ly cac gia tri gidi han

static int abs(int i)

static long abs{long [)
static float abs(float f)
static double abs(double d)

Ham abs() duge nap chéng dé tra lai gia tri tuyét ddi cua doi s6.

static double ceil(double d)
Ham ceil() tra lai gia tri nhd nhat kiéu double ma khing nhé hon ddi s va la
bing 56 nguyén. Vi du ceil(3.14) cho gia tri 4.0 1a s6 tran trén cla d6i so.

static double floor{double d)
Ham floor() tra lai gia tri 1én nhat kiéu double ma khong 16n hon dél s6 va lai
bing s6 nguyén. Vi du floor(3.14) cho gia tri 3.0 1a s6 san dudi cha doi s6.

static int round(float fd)

static long round(double d)

Ham round() duge nap chong dé tra lai s6 nguyén gAn nhit cha d6i s6.

static int max(int a, int b)

static long max(long a, long b)
static float max(float a, float b)
static double max(double a, double b)

Ham max() dude nap chong dé tra lai gia tri cyc dai cua hai doi sd.

static int min(int a, int b}

static long min(long a, long b)
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static float min(float a, float b)
static double min(double a, double b)

Ham min() duge nap chéng dé tra lai gia tri cuc tiéu cla hai d6i s6.
Cac ham luy thira
static double pow(double d1, double d2)

Ham pow() tré lai gia tri 1a liy thita ctia d1 va d2 (d1%).

static double exp(double d)

Ham exp() tra lai gia tri 1a luy thita cd s6 e va s6 mii d ().

static double log(double d)

Ham log() tra lai gia irila 16-ga-rit tu nhién (co sb ey cua d.
static double sqri(double d)

Ham sqrt() tra lai gia tri la can bac hai cta d , hodc gia tri NaN néu dé1 s6 am.
Cac ham lugng giac
static double sin(double d)

Ham sin() tra lai gia tri 1a sine cua goc d duge cho dudi dang radian.

static double cos(double d)

Ham cos() tra lai gia tri la cose ctia goc d duge cho dudi dang radian.

static double tan{double d)

Ham tan() trd lai gia tri 1a tangent cha goc d duge cho dudi dang radian.
Ham sinh s& ngau nhién

static double random()

Ham random() cho lai gia tri 1a s§ ngAu nhién trong khoang tit 0.0 dén 1.0.

6.3. LOP STRING

Viée x1 1y cac xdu ky ty trong Java dugc hé trg bdi hai 16p String va StringBuffer.
Lép String ding cho nhitng xau k¥ ty bat bién, nghia la nhiing x4u chi doe va ching
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dude tao lap hay khéi tao gia tri dAu tién sau dé khong thay ddi. Lop StringBuffer
dude sit dung d&i v6i nhitng xau k¥ tu dong, c6 thé thay dot tiy .

Tao lap va khdi tao cac xau

Lép final class String c6 mot sb toan tu tao lap va khéi tao gia tri cfia cac ddl tugng
cha 1dp String dua trén cac kiéu cua cac doi s8.
Riéng 481 vdi 16p String trong Java con st dung cach tao 1ap va khdi tao x4u theo
cach truyén thong (khong st dung toan tu tao 1ap) dya vao day cac k¥ tu nhu:
String str = “Dung dong den toi”;
Cac cach tao lap khac déu sit dung cac toan ti tao lap String() duge nap chéng theo
cac 461 s6
String(String s)
String{«<Kieus[] mang)
String(StringBuffer buf)
Vi du:
byte[] bytes = {97, 98,98,97};
char([] characters = {‘a’, 'b’, ‘b’,‘a’};
StringBuffer buff = new StringBuffer(“abba”);
String byteStr

1l

new String(bytes);// Chuyén ming bytes vé xau
String charStr = new String(charactes);

String buffsStr new String{buff);

String str

I

new String{“abba”);
Boc timg ky tu trong xau

int length()
Ham length() cho két qua la s§ cac ky tu trong xdu cén dudc gol 1a kich thudc
cua xau.

char charAtfint index)

Ham charAt(int index) cho lai k§ ty thit index (bat ddu tit 0) cia xau hién thoi
(0< index < length()). Néu index vugt ra khoi pham vi xac dinh thi hé théng sé
cho qua ngoai 1& StringlndexOutOfBoundsException.

Vi du 6.3. S dung cac ham length() va charAt() dé dém s6 1an lap clha cac ky tu
trong xau, ké ca d&u cach.

public class Dem{
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public static void main{stringl] args){

int [] mangDem = new int [Character.MAX VALUE];

string str = “Khong duoc dung den toil”;
for {int i = 0; 1 =< str.length{}); 1++) /7 (1)
ery{

mangDem [str.charAt (1) ]++; [/ (2}

}catch{StringIndexOutOfBoundsException e){

System.out.println{“Chi sc vuoct khoi gioi han”);

}
for (int 1 = 0; i « mangDem. length; i++)
if (mangDem(i] != 0}
System.out.println({char)i + " 4 mangDem{i]};

So sanh cac xau

Cac ky tu duge so sanh dya trén cac gi4 tri ma Unicode. Hai xéu dudge so sanh theo
thil tu ti dién biang cach so sanh hai k§ tu tuong ng cha hal xau d6. X4au “abba”
ding trude (nhé hon) xau “aha” vi ky ty thd hai cda xau “abba” 1a ‘b’ ding trude ‘W’
cua “aha”.

Trong 18p String c6 nhiing ham sau dudge su dung dé so sanh cac xau.

boolean equals(Object obj)

boolean equalsIgnoreCase(String str2)
Ham equals() dudc viét dé ¢ String dé kiém tra xem ddi tugng 16p String va do1
tudng ¢ tham s6 cé cung tip cac ky hieu hay khéng. Tuong ty ham

equalsignoreCase() thyc hién so sanh, nhung khéng phén bidt cac truong hgp
chii thuong, chit hoa.

boolean startWith(String str)
boolean endWith{(String str)

Hai ham nay cho két qua true néu xiu bét ddu (két thic) bing d6i s0 sir.

int compareTo(String str2)
int compareTo{Object obj)

Ham compareTof) diu thuyc hién s6 sanh hal xau va tra lai két qua dya vao két
qua d6i sanh:
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+ 0 néu xau hién thoi bang xau dé6i s6,
+ Gia tri nho hon 0, néu x4u dé nho hon xAu d&i s8 theo thi tu tir dién,
+ Giia tri 16n hon 0, néu xau dé 16n han xau d6i 88 theo thit tu tit dién,

Ham compareTo() tha hai thyc hign tuong tg nhu ham ddu néu d6i sé 1a chuyén
vé duge d81 tugng xau, ngudc lai sé cho qua dé x 1y ngoai 1é
ClassCastException.

Vi du:

String strA new String(“*Ha Noi, Viet Nam”):

String strB

new String{(“*Ha noi, Viet nam");
boclean bl = strA equals(strB}; // false
boolean b2 = strA equalsIgnoreCase{strB); //true

String strl = new String/{“abba”);

String str2 new String(“aha”);

int compvVal stri.compareTo(str2}; //Gidtr dm vistrl<str?

A', A‘?- - b r
Chuyén doi cac trudng hdp cda ky tu
Dé chuyén cac ky tu vidt thudng vé chit viét hoa hodc ngude lai, ching ta s dung
nhiing ham sau:

String toUpperCase()

String toLowerCase()

Luu y: Néu khong ¢6 ky ty nao phai chuyén ddi thi ham cho lai xau gdc, nguoe lai
khi ¢6 k¥ tu phai chuyén thi d8i tuong méi ela String duge tao ra va cho lai két qua
dé.
Vi du:

String strA

new String(“Ha Noi, Viet Nam”);

String strB new String(*ha noi, viet nam”);

String strl

strA.toUpperCase () ;
String str2

strB.toLowerCase () ;
boolean bl = strl == Strh; // false
String str2 = str2 == strB; // true

Gheép cac xau
Ghép hai xdu cho két qua 12 mét xau, trong do cac ky tu clia xau ddu ding trude céc

ky tu cha xAu thi hai. Phép ghép khong c6 tinh giao hoan. Nhu & cac phan trudc
ching ta da thay, phép + duge nap chong dé thuyc hién phép ghép ctia cac xau. Ngoai
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ra ching ta con ¢6 thé st dung ham thanh phéan cua ldp String:

Sstring concat (String str)

Vi du:
string tin = “Hoc lap trinh *;
tin = tin + “huong doi tuong ”;

tin = tin.concat{(*voli Javal!”);

K&t qua cho xau méi: “Hoc lap trinh huong doi tuong voi Java!”.

Tim cac ky ty va cac xau con

Nhitng ham sau duge nap chong d4é tim chi s& chia ky tu hay chi s8 bat du, chi b
cudi chia mot xau con. N&u khéng tim dudge cac ham nay sé cho két qua la -1.

int indexOf(int ch)

Tim chi s& ctia 14n xuét hién diu tién cua ch trong xau.

int indexOf(int ch, int fromIndex)
Tim chi s6 cta 1an xuat hién diu tién cua ch trong xau bat dau i fromIndex.
int indexOf(String str)
Tim chi s§ ctia 1an xuat hién ddu tién cha xau con str trong xau hién thoi.
int indexOf(String str, int fromIndex)
Tim chi 8§ ctia 14n xudt hién dau tién cha x&u con str bat dau t fromindex

trong xau hién thoi.

int lastindexOf{ int ch)

Tim chi s& ctia 1an xudt hién cudi cing cua k¥ tu ch trong xau.

int lastindexOf{int ch, int fromIndex)
Tim chi s6 cta 14n xust hién cudi cung cta ch bét dau tit fromIndex trong xau.
int lastindexOf(String str)

Tim chi s6 ctia 1an xuft hién cudi cing cua xau con sir trong x4u hién thoi.

int lastindexOf(String str, int fromIndex)

Tim chi s& cia lin xudt hién cudl chng clda xau con str bat dau tu fromindex
trong xau hién thoi.
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String replace(char cu, char moi)

Thay tit ca cac l4n xudt hién cna ky tu cu bang ky tu mol trong xau.
Trich ra cac xau con

String trim()
Ham nay dudc su dung dé tao ra mét xau mdi, trong do cac ky tu “trang” (nhiing
ky tu c6 gia tri nhé hon gia tri d&u cach * ) & trong xau déu bi loai bd.

String substring(int startIndex)

Cho k&t qua 14 mét xau con duge triét ra tir vi tri startIndex dén cudl cia xau.

String substring(int startindex, int endIndex)
Cho két qua 1a mot xau con duge triét ra tt vi tri startIndex dé&n vi tri endIndex

cua xau,

Né&u chi s6 khéng tuong thich (vugt ra ngoal pham vi xac dinh) thi cho qua ngoai 1€
StringIndexOutOfBoundsException.

Vi du:
String cau = “\t\n Java Applet \n\t”;
cau = cau.trim(}; /1 “Java Applet”
cau = cau.substring(5); {f “Applet”
cau = cau.substring(2,4); /f “ple”

Chuyén cac doi tugng cla Object vé String

Lép String viét dé ham toString() cua 16p Object dé tu tra lai dé1 tugng cua 1dp
String. Déng thdi no con ¢é cae ham nap chéng valueOf() dé chuyén cac gia tri s6 vé
dang xau ky tu.
static String valueOf(Object obj)
static String valueOf(char{] characters)

Hai ham nay duge nap chéng dé chuyén cac déi tugng obj va mang cac ky tu

characters vé xau ky tu.

static String valueOf(boolean b)
static String valueOf(char ¢ -

Ham diu dudc nap chong dé chuyén hai gia tri boolean: {rue, false vé xau ky tu
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“true”, “false” tuong Ung.

static String valueOf(int i)
static String valueOf(long U}
static String valueOfifloat f)
static String valueOf(double d}

Céc ham nay duge nap chdng dé chuyén cac gia tri s6 vé dang xau ky tu.

6.4. LOP STRINGBUFFER

Ngude lai véi 16p String, 16p cac xau chi cho doe, 16p StringBuffer lai cai dit cac xau
cho ca doc 1An ghi. Cac thanh phén trong xdu cua lép StringBuffer khong nhiing
dudge phép thay dédi ma kich thude clia nd cling ¢ thé thay ddi thy ¥.

Hai 6p String va StringBuffer 14 tudng doi gan nhau, song ching lai 1a hai l6p doc
lap.

Tao lap déi tugng StringBuffer

Lép final class StringBuffer c6 ba toan t tao lap dé tao lap, khdi tao va dat ¢o dai
(s6 ky tu) cho déi tugng cia 16p StringBuffer.
StringBuffer(String str)

Tao ra d6i tugng mdi cé ndi dung giong nhu xau d&i sb str. Luu ¥ kich thude cua
xau buffer duge dat bing kich thude cua xau str cong véi chd dé cho 16 ky tu
nhiéu hon,

StringBuffer(int length)
Tao ra doi tugng méi chua cd noi dung va dat kich thudc cua xau buffer bang doi
s6 length, néu d6i s& 1n han 0.
StringBuffer()
Tao ra d6i tugng mdi chua cé ndi dung va dat kich thudc cia xau buffer 14 16.
stringBuifer strBufl = new stringBuffer (“Java"); {f Kich thuée = 20

stringBuffer strBuf2 = new stringBuffer (10); /f Kich thugc =10
stringBuffer strBufl = new stringBuffer(}; /f Kich thudc = 16
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Poc va thay ddi cac ky tu trong StringBuffer

int length()
Cho s6 ky tu trong xau buffer.

char charAtfint index)
void setCharAtfint index, char ch)

Ham dau doc mét ky ty va ham thit hai thay d6i ky tu 6 vi tri index trong xau
buffer thanh ch. He théng $& cho qua ngoai 1¢
StringIndexOutOfBoundsException néu cac chi s6 khong tuong thich.

Chuyén StringBuffer sang String

Ldp StringBuffer nap chong ham toString() dé chuyén xau buffer vé xau cua 1dp cd
dinh String.

A', - hl - Il - -
B6 sung, chén va xoéa cac ky tu trong StringBuffer
Ham append() dugc nap chdng dé bd sung cac ky tu vao cudi cua xau.

StringBuffer append(Object obj)
DGi tugng obj duge chuyén vé& xau (bang ham String.valueOf)) va sau dé bb
sung vao xau buffer.

StringBuffer append(String str)

StringBuffer append(char(] str)

StringBuffer append(char(] str, int offset, int len)

StringBuffer append(char c)
Cac mang ky tu str va ky tu ¢ duge chuyén vé xau va sau dob b6 sung vao xéu
buffer.

StringBuffer append(boolean b)

StringBuffer append(int 1)

StringBuffer append(long l)

StringBuffer append(float f)

StringBuffer append(double d)

- » s . - n - & - » - 2 N -
Cac gia tri nguyén thily duge chuyén vé xau va sau d6 b sung vao xau buffer.

StringBuffer insert(int offset, Object 0bj)
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StringBuffer insert(int offset, String str)
StringBuffer insert(int offset, char{] str )
StringBuffer insert(int offset, char c)
StringBuffer insert(int offset, boolean b)
StringBuffer insert(int offset, int i)
StringBuffer insertf{int offset, long 1)
StringBuffer insert(int offset, float f)
StringBuffer insert(int offset, double d)

Ham insert() duge nap chéng dé chén déi s6 thi hai (sau khi duge chuyén vé
dang xau bang cach su dung ham String valueOf()) vao tit vi trf offset trong xdu

buffer.

StringBuffer delete(int index)
StringBuffer delete(int start, int end)

Ham dau xéa di ky tu § vi trf index, ham sau xéa di mét xau con k& tit vi trf

start dén end.

StringBuffer reverse()

N&1 dung ctia xu buffer duge dao ngudgce lai (soi guong).

Vi du:

// Sir dung phép bd sung, chén va x6a trong x4u,

StringBuffer buf = new StringBuffer(“Lan dem”);

buff = buff.delete(3,6) ;

buff = buff.append(i2);
buff = buff.insert (3, " co ");
buff = buff.setCharat(o,'T’);
buff = buff.reverse();

Kiém soat ¢ clia StringBuffer

int capacity()

//
/!
//
//
//

“Lan”
“Lanl2”
“Lan co 12*
“Tan co 12“

“21 oc naT*”

Cho lai kich thude (kha nang chia) cia xau buffer.

void ensureCapacity(int minCap)

Dam bao da ché cho it nhat minCap ky tu clia xau buffer.
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void setLength{int newLen)

Dat d6 dai cua xiu buffer 1a newlLen.

6.5. CAU TRUC TUYEN TAP BOI TUONG

C&u truc tuyén tap (Collection) cho phép tap hgp cac da1 tugng lai dé xu 1¥ nhu mét
don vi. Cac d6i tugng bat ky cé thé duge luu tri, tim kidm va dude thao tiac nhu la
céc phan t cla tuyén tdp va cdc phén 2 ciia no la khong thudn nhds.

Thiét k&€ mot hé thong thudng doi hdi phai xix Iy mét nhém cac déi tugng ¢ lién quan

v6i nhau. Cau tréc tuyén tap gidi thiéu mét tap cac 16p tién dung chuin phue vu cho

© viée x 1y trén cac tuyén tap. Nhiing ciu tric nay duge cung cap 4 goi java.util va

dudc chia thanh ba phan.

. (Giao dién 16t (Core interface) cho phép cac tuyén tap dude xu 1y dbe lap véi cai
dat (hinh 6.2).

*  Tap céc cai dat cha cac giao dién cung cap cau trdc dit lidu cho cac chuong trinh
c6 theé st dung (hinh 6.9),

= Tép cac thuat toan duge st dung dé thue hién cic phép toan trén ciac tuyén tap.

Phén giao dién 16i

GGiao dién (interface) Collection 1a cd s6 dé phat trién, md réng thanh cac giaco dién
khac nhu Set, List, SortedSet va Map 13 giao dién c¢ sé dé md rong thanh
SortedMap. Hinh 6.2 mé ta cau trdc phan c4p theo quan hé k& thua cha cac giao
dién 151,

<<interface>>

Collection <<interface>>
£|> Map
<<interface>> <<interface>> <<interfaces>
S{? List SortedMap
<<interface>>
SartedSet

Hinlt 6.2. Cdc giao dién loi ciia Collection.
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Cac giao dién 131 ca cdu tric Collection duge mé ta trong bang sau:

interface Mo ta

Collection interface cd sd dinh nghia t4t ¢4 cac phép toan co ban cho cac
I3p can duy tri thyc hién va cai dat chung

Set M3 rong Colfection d€ cai dat cau tric tap hop, trong do khong
¢ phan tU dugc 1ap va ching khdng dudc sép x&p

SortedSet Md réng Set dé cai dat cau tric tap hgp dude sdp, trong db
khong c6 phan t& duge lap va chang dugdc sAp xép theo thif ty

List Md rong Coflection dé cai dat ciu tric danh sach, trong dé cac
phan tir dugc sép x&p theo thir ty, va cé 13p

Map interface co s& dinh nghfa céc phép toan dé cac 16p sif dung va
cai dat cac dnh xa tif khda sang cac gia tri

SortedMap Md rong clia Map d& cai dat cac anh xa khda theo th(r tu

Phén cai dat

Gol java.util cung cdp tap cac 18p cai dat cac giao dién 16i dé tao ra nhimg cau tric
dit liéu thuong su dung nhu: Vector, HashTable, HashSet, LinkedList, TreeSet, v.v.
Nhitng 16p nay va giao dién 161 duge x4y dung theo cdu tric phén cip nhu trong

<< interface>>
- R ——— =
<< interface>> ! Map
Collection ' HashMap JAN
? HasTable |-----—- :_ << interface>>
| I _ Sorted Map
<< interface>> << interface>> - é}
Set List Tree Map
o H
l"_'! _____________ i 1!-" _____________ :' __________ |l
Hash Set << interface>> Array List Vector LinkedList
Sorted Set
Tree Set

Hinh 6.3 Cdc giao dién I6i va cde Iop cai ddt ching.

11.LTH-A
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Trong hinh 6.3, ky hiéu —> biéu dién cho quan hé k& thita va--L> biéu dién
cho co ch€ cai dat cac giao dién cla Java trong UML.

Phan thuat toan

Lép jova.util.Collection (cAn phén biét vdi giao dién Collection) cung cip mot s6 ham
static thye hién nhitng thuat toan da xa cho nhiing phép toan khac nhau trén tuyén
tap, ké ca sip xé&p, tim kiém va dich chuyén cac phéin té. Mdt s6 ham trong s8 dé la:

static int binarySearch(List list, Object key)

St dung thuat toan tim kifm nhi phan @€ xac dinh chi s6 ctia phan tl key trong
danh sach list.

static void fill(List list, Object obj)
Thay thé& t4t ca cac phén ti trong danh sach list bing obj.

static void shuffle(List list)
HoAan vi cac phan téi cia danh sach fist mot cach ngdu nhién,
static void sort(List list)

Sip x&p cac phan td trong danh sach list theo thi ty ting dén.

6.5.1. COLLECTION

Giao dién Collection duge xay dung nhu 13 miu hgp déng cho tdt ci cac ciu trie
tuyén tap cé thé dua vao @6 ma thye thi va cai dat. Géi jeva.util cung cép cac 16p
tuyén tap (hinh 6.3) cai dat hau hét cac ham cha Collection.

Cac phép toan cd sd
int size();
Xae dinh kich thude cha tuyén tap.

boolean isEmpty();

Tra lai true néu tuyén tap rbng, ngudc lai false.

boolean contains(Qbject obj);

Tra lai true néu tuyén tap chita obj, ngudc lai false.

boolean add(Object obj), /! Tity chon

11.LTH-B
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boolean remove(Object obj); /{ Tixy chon

Tra lai true néu tuyén tap thye hién thanh ¢éng vige b sung (loat bd) obj, ngugc
lai false.

Mot s& phép toan khac
Nhitng phép toan sau thyc hién trén tuyén tap nhu mot don vi clu tric dit lidu.

boolean cotainsAll(Collection c); /1 Ty chon

Kiém tra xem tuyén tap hién théi ¢ chita ca tuyén tap ¢ hay khéng,

boolean addAll(Collection c); /1 Tizy chon
Thuc hién phép hgp hai tuyén tap

boolean removeAll(Collection cl; /1 Ty chon

Thute hién phép trd hai tuyén tap

boolean retainAll(Collection c); /{ Tiy chon
Thuc hién phép giao hai tuyén tap

void clear() /] Ty chon

Hiy bé d6i tugng trong tuyén tip cac phép trén tra lai frue néu thuc hién
thanh céng. Két qua thue hién cic phép toan trén dude minh hea nhu trong
hinh 6.4, trong 46 a, b 14 hai tuyén tap bat ky.

COY O o

a.addAll(b) a.removeAll(b) a.retainAll(b)

Hink 6.4. Cdc phép todn trén cde tuyén tap.

6.5.2. SET (TAP HQP)

Tap hgp Set 1a cdu trac di liéy, trong d6 khong c6 sy 14p lai va khéng c6 su s&p xép
caa cac phin ti. Giao dién Set khong dinh nghia thém cac ham méi ma chi giéi han
lai cac ham cha Collection dé khéng cho Phép cac phén tit clia né duge 1ap lai. Thue
chat cac ham nay la céc phép toan cla tap hgp trong toan hoc.
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Gia st @, b 1a hal tap hop (hai d6l tugng cua cac 16p cai dat Sef). K&t qua thyc hién
trén a, b c6 thé mo ta nhu trong bang sau:

Cac ham trong Set Cac phép hgp tuong tng
a.containsAll{b) bc a? (Tap con)
a.addAll(b) a=awvub (Hgp tap hap)
a.removeAll(b) a=a -b (Hiédu tap hgp)
a.retainAll(b) a=an b (Giao tap hgp)
a.clear() a =& (Tap rong)

Sau day chang ta xét mot s6 16p thuc thi cail dit giao dién Set.

HashSet

Mot dang cai dat nguyén thuy cua Set 1a 16p HashSet, trong dé cac phan ti cda né la
khéng dude sdp. Lép nay ¢ cac toan ti tao lap:
HashSet()

Tao ra mét tAp méi khoéng c6 phan tit nio ca (tap réng).

HashSet(Collection c)

Tao ra mdt tap mdi chita cac phan ti clia tuyén tap ¢ nhung khéng cho phép lip.

HashSet(int initCapacity)

Tao ra mot tdp mdéi rong co kich thude (kha nang chia) 14 initCapacity.

HashSet(int initCapacity, float loadFactor)

Tao ra mét tap méi réng cé kich thude (kha nang chia) la initCapacity va yéu
t6 duge nap vao 1a loadFactor.

Vi du 6.4. M6 ta cach tao ra cac tap hgp va kiém tra moi quan hé giita ching. Khi
thue hidn cac déi sd duge dua vao sau tén chuong trinh theo dong 1lénh. Chuong trinh
bat ddu véi tapl 1a réng va 18y cac ky tu clia 461 88 dAu tién dé tao ra tap2. So sanh
hai tap d6, théng bao két qua ra man hinh, sau d6 céng ddn tep2 vao tapl va lai tiép
tuc nhu thé déi vdi d61 so tiép theo cho dén hét. '

import java.util.x;

public class TapKT {

public static void main(String args(l) {



Chuong Vi. Céc 18p ¢o s va cde cdu tric di liéu 165

int nArgs = args.length; // S6 déi s6 chia chuong trinh
Set tapl = new HashSet () ; // Tao ra tp thi nhat la rong
for (int i = 0; 1 < nArgs; i++){

string arg = args[i];//Ldy titng d6i sé cha chuong trinh
Set tap2 = new HashSet(); //Taoratipthe?2
int size = arg.length{); //S6ky tutrong moi ddiso
for {int j = 0; j < size; j++) //Tapthi 2 chia cdc ky tu cha arg
tap2.add {new Character{arg.charAt(j)))};
// Tao ra tap tapChung chinh bing tap]
Set tapChung = new HashSet (tapl);
tapChung.retaindll (tap2); //tapChung=tapl M tap2
boolean b = tapChung.size(} == 0;
if (b}
System.out.println{tap2+* va "+tapl+" la roi nhau"};
else {
// tap2 c6 phii 1 tap con cla tapi?
boolean isSubset = tapl.containsall(tap2);
// tapl ¢6 phai 1a tap con ctia tap2?
boolean isSuperset = tap2.containsAll{tapl);
// tap! c6 bing tap2?
if (isSuperset && isSubset)
System.out.println(tap2 + " bang tap " + tapl};
else if (isSubset)
System.out.println{tap2+" la tap con cua v"+tapl);
else if {isSuperset)
System.out .println(tap2+" la tap cha cua "+tapl) ;
else
System.out.println{tap2 + " va " + tapl + " co "
+ tapChung + " la phan chung"};

}

tapl.addall{tap2);// hoptap2 vio tapl

}

Dich va thuc hién chudng trinh v6i cac doi s6 nhu sau:

java TapKT em vol em anh
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sé cho két qua:
[m, el va[}la roi nhau
[¥, 1, 0] va {m, €] 1a roil nhau
[m, €] la tap con cua [m, v, 1, e, 0]

[a, h,n] valm, v, i, e, 0] la rot nhau

6.5.3. LIST (DANH SACH)

Cau tric List la dang tuyén tap cac phan td dugc sip theo tha tu (con duge goi 1a
day tuan tu) va trong dé cho phép lap (hai phin t giong nhau). Ngoai nhitng ham
ma nd duge k& thita tit Collection, List cén b sung thém nhitng ham nhw:

Object get(int index)
Cho lai phan tit duge xac dinh béi index.

Object set(int index, Object elem) /] Tay chon
Thay thé phéan ti duge xac dinh bdi index bing elem.

void add(int index, Object elem) /1 Ty chon

Chén elem vao sau phan t dude xac dinh bdi index.

Object remove(int index) /! Tay chon
Bo di phan t& duge xac dinh bdi index.

boolean addAll(int index, Collectionc) ]/ Tiy chon

Chén cac phan ti cla tuyén tap ¢ vao vi tri duge xac dinh bdi index.

int indexOf{Object elem)

Cho biét vi tri 14n xudt hién dau tién clia elem trong danh sach.

int lestIndexOf{Object elem)
Cho biét vi tri 14n xudt hién cudi cing clia elem trong danh sach.
List subList(int fromindex, int toIndex)
L&y ra mot danh sach con tit vi tri fromIndex dén tolndex .
Listlterator listlterator()
Cho lai cac phén ti lién tiép bit ddu ti phdn td dAu tién.

Listiterator listlterator(int index)
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Cho lai cac phén tii lién tiép bét dau ti phan tit duge xac dinh béi index.

Trong 46 ListIterator 1 giao dién md rong giao dién Iferator da cd trong java.lang.

Céac 18p Arraylist, Vector va LinkedList

Ba 16p nay c6 nhitng toan t& tao lap dé tao ra nhiing danh sach méi rong hodc cb cac
phan tu 1lay theo cac tuyén tap khac.

Vector va ArrayList 14 hai 16p kiéu mang dong (kich thude thay 431 duge). Hidu suat
st dung hai 16p nay la tucng dudng nhau, tuy nhién néu xét theo nhiéu khia canh
khac thi ArrayList 14 cdu tric hiéu qua nhit dé cai dat cdu trnic danh séch List.

Vi du 6.5. Hé théng c6 mot day N_DIGIT (5) chit 6 bi mat. Hay viét chuong trinh
nhap vao N_DIGIT cha & dé doan xem cé bao nhiéu chit s6 trung va cé bao nhidu vi
tr{ cac chit s6 triing véi ddy s6 cho trude.
import java.util.*;
public class NhapDoanSo {
final static int N_DIGIT = 5;
public static void main(String args[}j{
if (args.length != N_DIGIT) ({
System.err.println("Hay doan " + N _DIGIT + " chu so!'");

return;
}
List biMat = new ArrayList{); // Taodanhsich biMat 1a réng
biMat .add("s"); /1 B sung cic s6 vao diy biMat

bhiMat .add("3");
bhiMat .add("2");
bhiMat .add("7");
biMat .add("2");
List doan = new ArrayList{); //Tao danh sich doan la réng
for{int 1 = 0; i <« N_DIGIT; i++)

doan.add (args[i]); //Duacic s6 tir d&i s6 chuong trinh vao doan
List lap = new ArraylList (biMat) ; //Luu biMat sang lap
int nChua = 0;
// Dém s6 céc chit s6 tring nhau, nghia la thuc hién duoc phép bo di remove()
for{int i = 0; 1 < N_DIGIT; i++)

if (lap.remove{doan.get (i1}) ++nChua;
int aviTri = 0;
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ListIterator kiemTra = biMat.listIteratoxr();
ListIterator thu = doan.listIterator();
/f Tim nhitng vi tri dodn tring trong hai ddy cd lap
while (kiemTra.hasNext ()) //Khicon phin trtiép theo
// Kiém tra xem ldn luot cdc vi tri cira hai ddy c6 triing nhau hay khong
if (kiemTra.next () .equalsi{thu.next{))) nvViTri++;
/{ Thong bio két qui ra man hinh
System.out .println{nChua + " chu so doan trung."});

System.out.println(nviTri + " vi tri doan trung.");

}
}

Dich va thyc hién chudng trinh:

java NhapDcanSec 3 2 2 2 7
sé& cho két qua:

4 chu so doan trung

1 vi tri doan trung

6.5.4. MAP (ANH XA)

Map dinh nghia cic 4nh xa ti cac khéa (keys) vao cac gia tri. Luu §: cac khoéa phai
12 duy nh4t (khong cho phép lip). Mé1 khoa duge anh xa sang nhiéu nhat mét gia tri,
dudc goi )& anh xa don.

Céc 4nh xa khéng phai 14 cac tuyén tap, giao dién Map cing khong phai 12 md rong
ctia cac Collection. Song, phép anh xa c¢6 thé xem nhu 12 mét loai tuyén tap theo
nghia: cac khoéa (key) tao thanh tap hgp va tuyén tap céc gia tri (value) hoic tap cac
cip <key, value>.

Giac dién Map khai bao nhiing ham sau:
Object put(Object key, Object value); /! Tty chon
Chén vao mét c¢dp <key, value>

Object get(Object key);

Doc gia tri duge x4c dinh boi key néu cé anh xa, ngudc lai cho null néu khéng cb
anh xa ung véi key.

Object remove(Object key); /! Ty chon

Loai bé anh xa duge xac dinh bdi key.



Chuong Vi, Cac 16p co s6 vé cdc cdu tric di liéu 169

boolean containsKey(Object key);
Cho gia tri true néu key duge Anh xa sang mot gia tri nao dé, ngudce lai 1 false.
boolean containsValue(Object value);
Cho gia tri frue néu value dudge Anh xa bdl mét key nao d6, ngude lai 13 false.

int size();

Cho s cac cap anh xa <key, value>.

boolean isEmpty();

Cho gia tri true néu anh xa réng, nguoc lai 1a false.
Mot s6 phép toan thudng dung

void putAll(Map t); /1 Tiy chon

Sao lal cac anh xa tu .

void clear{}; /1 Tuy chon

Xba di tat ca cac anh xa.

Set keySet();
Xac dinh tap céac khoa.

Collection values();

Xac dinh tuyén tap cac gia tri.

Set entrySet{);

Xac dinh tap cac anh xa <key, value>.

Cac I6p HashMap va HashTable

Hai 16p nay ca1 dat giao dién Map va dude xay dung trong jave.leng. Ching cho
phép tao ra cac anh xa méi ¢6 thé rdng hoic ¢6 nhiing kich thudc tuy ¥.

Vi du 6.6. Viét chuong trinh nhap vao cac trong lugng va in ra tan sudt cia cac
trong lugng dé trong cac nhém cach nhau 5 don vi (kg).

import java.util.*;

public class NhomTrongluong {

public static void main(String args[]} {
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// Tao ra mot dnh xa dé liu tin sudt clia mbi nhém
Map demNhom = new HashMap();
int nArgs = args.length;
/f Doc cic trong lugng duoce nhap vao tir d6i s6 va chia nhém cdch nhau 5 don vi,
for{int i = 0; i < nArgs; i++}{
double tronglL = Double.parseDouble(args[i]);
Integer nhomTL=new Integer{{int)Math.round (trongL/5)*5};
Integer demCu = (Integer}demNhom:get{nhomTL);
// Tang s6 14n trong luong trong cliing nhém, néu 1a ldn ddu (demCu = null) thi dat 1a 1.
Integer demMol = {demCu == null)?
new Integer (1): new Integer (demCu.intvalue()+1);
demNhom.put (nhomTL, demMoi) ;
}
// L8y ra tap cdc gia tri tir Anh xa demNhom
List keys = new ArrayList (demNhom.keySet ());
/{ Sép x€&p lai theo cdc nhém trong lugng
Collections.sort (keys) ;
ListIterator keyIlterator = keys.listIterator();

// Tim tan suft cta cac trong lugng duge nhap vao trong cic nhém

while (keyIterator.hasNext ()) {
Integer nhom = (Integer) keyIterator.next();
Integer dem = (Integer} demNhom.get (nhom);

int demInt = dem.intValue();

/f Sir dung ham fill() cha 16p Array dé tao ra xau gém demlInt cdc dau **’
char[] bar = new char[demInt];

Arrays.fill{(baxr, '*'};

System,out .println{rhom+"\t" + new String{bar));

}

Dich va chay chuong trinh NhomTrongLuong véi cac tham s8:
java NhomTrongLucng 75 72 93 12 34
sé& cho két qua:
10 *
35 *
75 * %
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S5+

Nhu vay, nhém 10kgeo 1, 35kgeo 1, 75 kged 2 va 95 kg cd 1.

6.5.5. SORTEDSET (TAP BUQC SAP) VA SORTEDMAP (ANH XA BUJC SAP)

Cac ciu tric tap hop (set) va anh xa (map) ¢6 giao dién déc biét la SortedSet va
SortedMap nhu trong hinh 6.5 dé cai dat nhiing cflu tric ¢é cac phan ti duge sép
theo thi ty chi dinh.

Giao dién SortedSet

SortedSet 14 giao dién md rong cua Set cung ¢dp cic ham dé xtt 1y cac tap duge sap.
SortedSet headSet(Object toElem);
Cho lai tap duge sidp gbm nhiing phdn t ding trude toElem.
SortedSet tailSet(Object fromElem);
Cho lai tap dude sdp gbm nhitng phan ti cuéi ding sau fromElem.
SortedSet subSet(Object fromElem, Object toElem);
Cho lai tap dudc sip gdm nhiing phén t& ké ti fromElem dén toElem.
Object first();
Cho lai phdn t& d4du tién (cyc tidu) cla tap duge sap.
Object lasi();

Cho lai phén t& cudi ciing (cuc dai) cia tap dugc sdp.

Comparator comparator()

Cho lai thi tu so sanh cta cdu tric duge sip, cho null néu cac phéin ti duge sip
theo tht tu tu nhién (tang dan)

Giao dién SortedMap

SortedMap 12 giao dién md roéng cia Map cung c&p cac ham dé x1t 1y céc anh xa duge
sép theo thit tu cia khéa (key).

SortedMap headMap(Object toKey);

Cho lai 4nh xa dugc sip gdm nhitng phéin tit ding trude toKey.
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SortedMap tailMap(Object fromKey);

Cho lai anh xa dugc sip gém nhiing phan ti cudi ding sau fromKey.
SortedMap subMap(Object fromKey, Object toKey);

Cho lai anh xa duge sdp gém nhitng phan t& k& tit fromKey dén toKey.
Object firstKey();

Cho lai phan t ddu tién (cue tiéu) cia anh xa dude sip.
Object lastKey();

Cho lai phén ti1 cudi cling (cye dai) ctia anh xa dude sip.

TreeSet va TreeMap

Hai 18p nay cai dit hai giao dién SortedSet va SortedMap tusng tng. Chung c6 ban
loai toan t tac 1ap nhu sau:

TreeSet()
TreeMap()
Tao ra nhitng tap hodc 4nh xa mdi va réng, duge sép theo thi tu ting din cta
cac phdn ti hodic cua khéa.
TreeSet(Comparator ¢}
TreeMap(Comparator c¢)
Tao ra nhiing tap hodc Anh xa mdi duge sdp va xac dinh thi tu so sanh theo c.
TreeSet(Collection ¢)
TreeMap(Map m)
Tao ra nhitng tap hoiic Anh xa mdi duge sdp va 6 cic phin ti 14y tit ¢ hoac tit m
tuong Ung.
TreeSet(SortedSet s)
TreeMap(SortedMap m)

Tao ra nhiing tap hodc Anh xa mdi dude sdp va ¢ cac phin td 14y tit s hodc tit m
tudng ding,
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BAI TAP

6.1. Xay dung 18p cac ma tran cdp n x m c6 cac ham:

+ Nhap, hién thi cac ma trén,
+ Thuye hién cae phép cong, tri, nhan hai ma tran,

+ Tinh dinh théc cia ma tran néu la ma tran vudng.

6.2. Xay dung l6p cac phén s6 (sd hitu t1) ¢6 cac ham:
+ Céc toan ti tao 1ap phan s8 c6 nghia (mau s§ khac 0, khéng c6 dau 4m a
mau 86, to1 gian, v.v

+ Thuc hién céc phép +, -, *, / trén cac phan so.

6.3. Nhiing lénh nio trong s6 cac 1énh sau 12 khéng hop 1¢?
a/ dint(} i01 = {{1, 2}.{1}.{}. {2, 2, 3}};
b/ int i[] = new int([2] {1, 2};
c/ int i) [] new int [} 01 {{1, 2, 3}, {4, 5, 6}};
d/ int i(10) {{1, 2}.new int[2]};
e/ int i[1 = {1, 2, 3, 4};

Il

6.4. Vidt chuong trinh tinh s& pi, biét rang

pi=4*(1-13+15-1T+..)

6.5. Xay dung 16p KhachHang c6 cac thude tinh md ta: ho va tén, dia chi lién h¢, cac
s& dién thoai, dia chi E-mail va cac ham thanh phén dé:
+ Nhap, hién thi cac théng tin vé khach hang,
+ Tim kiém theo ho hoac theo tén goi clia khach hang,

+ Tim theo dia chi va khéng phén biét chit viét thuong hay chit viét hoa.

6.6. Cho bi&t két qua thuc hién cua chudng trinh sau:
import java.util.*;
public class Sets {
public static void main(Stringl] args) {

List list = new ArrayList(});:
list.add(»1");
list.add{"2"};
list.add{1,*3");
List 1list2 = new ArrayList{list);
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}

list.addnll (1ist2);

list2 = list.subList({2,5);
System.out.printl {list2);
list2.clear();

System.out .printl(list);

6.7. Xay dung 16p VanBan dé x 1y cac van ban va 1dp nay cd cac ham:

+

+

Nhan mét xau ky ty va cho lai xau khong c6 ky ty nao bi lap lai,

Nhén mét xau bat ky va cho lai két qua 1a s cac ky tu chi xudt hién mot
l14n,

Nhan ba xau, thye hién tim va thay thé tat ca cac 1an xudt hién cua xau thi
hai trong x4u thi nhat bing x4u thit ba.
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LAP TRINH UNG DUNG APPLET VA AWT

7.1. LAP TRINH APPLET

Trong chuong IT ching ta da gidi thidu khai quat vé chudng trinh ing dung nhing
(applet). Applet 1a loal chuong trinh Java dic biét ma khi thyc hién phal dudc
nhang vao chudng trinh ng dung khac nhu céc trinh duyét Web Browser, hoac
chuong trinh théng dich appletviewer cua JDK.

Lép java.applet. Applet cung cdp moi chitc ning da dudc cai dit truée phuc vu cho
viéc thye thi ¢ia céce chuong trinh ing dung nhing applet. Trong ciu triic phin cip & hinh
7.2, 16p Applet 14 mdt thanh phan ctia AWT (Abstract Windowing Toolkit) nhung 16p
nay khéng nim trong géi jave.awt ma ndm & géi java.applet. Lép Applet cung cép
cac chiic néng sau:

» Cac thanh phin GUI (Graphics User Interface) va cac bd chia (Container)
duge nhing vao mot applet dé tao ra cac giao dién dd hoa cho itng dung dé.

* Céc thao tac thyc hién cta applet duge viét dé trong ham paint().

Pé chay dude cac chuong trinh applet thi cac théng tin vé cac tép chia cac lép doi
tugng da dude dich cua applet d6 phai duge dua vao tép HTML. Trong cic Version
trude ciia HTML 4.0, phan t& APPLET (hodc applet vi trong HTML khéng phin biét
chil thuong véi chit hoa) duge st dung dé diic ta cac théng tin vé applet. Trong cac
Version sau ciia HTML (sau 4.0) thi c6 thé si dung OBJECT dé thay th& cho
APPLET. Béi vi khéng phai tit ca cac Web Browser ¢éu hd trg OBJECT, vi vay &
d4y ching ta cin tim hiéu ca hai phdn tit APPLET va OBJECT ctia HTML,

Phan ti APPLET clia HTML

Phéin t& APPLET trong HTML cung c&p cac thong tin cho Web Browser dé xac dinh
khung ¢d 8¢ va thuc hién tng dung trén trang Web. Trang HTML c6 thé chita céc
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théng tin vé€ applet:
<HTML:>
<HEAD:>
<TITLE> Tén goi (tiéu dé) clia chuong trinh ing dung  </TITLE>
< /HEAD=>
<BODY >

«P> M0 ta vé chifc ning, nhiém vu ciia chuong trinh applet < /P>

<APPLET code = “AppletName.class”
width = w height = h > </APPLET>
</BODY >
<« /HTML>

Dang ci phap téng quat cua APPLET qui dinh:

<APPLET
CODE = ClassFile
WIDTH = w
HEIGHT= h

[CODEBASE = URLDirectory]
[ARCHIVE = JarFileName)
[OBJECT = SerializedAppletFilel
[NAME = AnotherAppletName]
[ALIGN = AligmentOnPage]
[HSPACE= HorizonSpace]
[VSPACE= VerticalSpace]
[ALT= TextMessagel>
[<PARAM NAME
[«PARAM NAME

param 1 [VALUE

paramValue_1] >]

param 2 [VALUE = paramvValue_2]>]

[<PARAM NAME
</APPLET>

param n [VALUE = paramValue n] »]

Trong d6, cac phin trong cip [ va ] 1a tuy chon. Cac gia trj cia cac thuje tinh dugc
cho dudi dang cac xau (string). Phan lén cac truvng hgp co phéan biét chit thuong vé
chii hoa nhu: tén tép, tén tham bién, cac gia tri ciia cac tham bién, v.v.

Luu ¥ : che phén tG PARAM chi duge xuat hién trong cép thé <APPLET> - </APPLET>,
¢on cac thude tinh khae duge sit dung bén trong thé <APPLET>.
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Phin to OBJECT cia HTML

Phén t& OBJECT trong HTML rdt gidng véi ca phap cia APPLET néu trén. Trang
HTML c6 thé chiia cdc thang tin vé applet:
<HTML >
<HEAD =
«TITLE> Tén goi (tieu dé) clia chuong trinh tng dung  </TITLE>
</HEAD>
<BODY >
<P> Mo ta vé chuc ning, nhiém vu ca chuong trinh applet </P>
<OBJECT classid = “AppletName.class”
width = w height = h » </OBJECT>
</BODY>
</HTML>

Diém khac co ban 1a OBJECT sit dung thuge tinh CLASSID dé xac dinh phan mé
cAn thyc hién, con APPLET st dung thude tinh CODE.

Dang ci phéap téng quat cia OBJECT qui dinh:

<OBJECT
CLASSID = ClassFile
WIDTH = w
HEIGHT= h

[CODEBASE = URLDirectoryl
[ARCHIVE = JarFileName]
[OBJECT = SerializedhppletFile]
[NAME = AnotherAppletName]
[ALTGN = AligmentOnPage]
[HSPACE= HorizonSpace]
[VEPACE= VeriticalSpace]
[ALT= TextMessagel >
[<PARAM NAME = param_1 [VALUE
[<PARAM NAME param_2 [VALUE

paramValue_1]>]

1l
u

paramValue_2]>]

[<PARAM NAME
< /OBJECT >

param n [VALUE

paramValue_nj »]

Céac thude tinh ctia applet dudc chia thanh hai nhém:
= Cac thudc tinh dé cap dén cach bai tri chia applet (trang Weh),

12LTH-A
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= Cac thube tinh d€ cap dén ma cha applet.

Cac thudc tinh dic ta cach bai tri chuong trinh applet

WIDTH va HEIGHT

Hai thudc tinh nay xac dinh d6 réng va chidu cao clia khung cho applet va dude
tinh theo pixel. Trong Web Browser, khung cna applet khong thay déi duge, chi
c6 Window caa trang HTML la duge thay déi chi khéng phai la kich thudc cia
applet. Tuy nhién, chuong trinh théng dich appletviewer lai cho phép thay déi
kich thudc cta applet. Trong chuong trinh c6 thé 1&y lai duge kich thude cla
applet bang cich goi ham getSize() dudc k& thiia tit 16p Component.

ALIGN

Thugc tinh nay la tiy chon, duge s dung d€ can 18 cho trang HTML. N6 cé cac

gl tri sau:

+ LEFT, RIGHT: Cac van ban hién thi dugc can tudng dng theo 1€ trai, hoic
phat ciia mét applet.

+ BOTTOM: Cac van ban hién thi duge cén tudng ing theo mép dudi (day)
cua applet. Day 1a gia tri méc dinh.

+ TOP: Cac van ban hién thi duge can tudng Ung theo mép trén (dinh) caa
applet.

+ MIDDLE: Céac van ban hién thi & giita (trung tam) cia applet.

Vi du:
<APPLET code = “MyApplet.class” width = 200 height = 300
align = TOP»
</APPLET>

HSPACE va VSPACE

HSPACE =xac dinh khodng tréng tinh theo pixel caa chiéu ngang ké tir mép
trai vd mép phai, VSPACE xéc dinh khodng tréng cla chidu doc ké tix mép
trén va mép dudi cia applet.

Vi du:
<APPLET code = “MyApplet.class” width = 200 height = 300
hspace = 10 vspace = 15>
</APPLET>

12.LTH-B
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Céac thudc tinh dic ta ma chuong trinh

CODE (APPLET) va CLASSID (OBJECT)

Thudc tinh nay xac dinh tén cua tép chita lép thyc hién applet da duge dich.
Tén tép dugde théng dich theo thu muc cua trang HTML hién thdi, néu khong
chi dinh cu thé bing thudc tinh CODEBASE. Khi thudc tinh CODEBASE duge
chi dinh, thi tén tép ClassName duge xac dinh theo thu muyc cuia CODEBASE
dé thong dich.

CODEBASE

Thudc tinh nay 1a tiy chon va c¢6 thé st dung dé xac dinh vi tri (thu muc) tit xa
URL chita ClassName dé théng dich.

Vi duy:
<APPLET codebase = “user/project”
code = “MyApplet.class“ width = 200 height = 300
hspace = 10 vspace = 15>
</APPLET>

Tép MyApplet.class & thu muc ./users/project duge théng dich va thuc hién, Mudn
doc lai thu muc goc dé thi goi ham getCodeBase().

ARCHIVE

T4t c& cac 18p va cAc tai nguyén cAn cho mét applet thuc hign c6 thé dat vao tép
JAR thong qua thude tinh ARCHIVE.

Vi duy:
<APPLET archive = “MyProject.jar”
code = “MyApplet.class” width = 200 height = 300
hspace = 10 vspace = 15>
</APPLET>

OBJECT (chi stz dung véi APPLET)

Cac d61 tugng trong Java ¢é thé thuc hién tuin tu ghi va doc théng tin théng
qua thude tinh OBJECT. Luu ¥, khi 43 si dung thugc tinh CODE thi khéng
duge st dung OBJECT va ngugc lai.

Vi du:

<APPLET object= “MyApplet.class” width = 200 height = 300
hspace = 10 vspace = 156>
</BPPLET>

NAME
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Thude tinh nay dude st dung dé xac dinh tén cua applet bén trong mot trang
HTML.

Vi du:

ALT

<APPLET code = “MyApplet.class” width = 200 height = 300
name = “My" =
</APPLET >

Thugc tinh nay dude st dung dé hién thj van ban TextMessage khi vi mét Iy
do nao dé6 ma applet khéng hoat déng dude va nguge lai né sé bi bo qua.

Vi du:

<APPLET code = “MyApplet.class” width = 200 height = 300
alt = “JVM co le khong hoat dong!” >
</APPLET>

Cac tham bién

Céc thong tin c6 thé cung cap cho applet théng qua céc tham bidn PARAM.

[<PARAM NAME = param_i [VALUE = paramvalue i) ]

Trong d6 NAME la phai chi dinh con VALUE thi 1a tuy chon. Luu y: cac NAME va
VALUE luén 14 cac xau ky ty. Khi thyc hién thi applet phai kiém tra tinh hgp 16 caa
cAc tén goi va gia tri tudng tng.

Vi du:

<APPLET code = “MyApplet.class” width = 200 height = 300
<PARAM NAME = ‘“background” VALUE = “DDFFBB” >
<PARAM NBME = “foreground” VALUE = “880000">

</APPLET>

Vidy 7.1. Mb ta cach st dung cac tham s cda applet.

// Tép AppletParam.java

import java.applet.*;

import java.awt.*;
public class AppletParam extends Applet

public void init (}{ // Doc haitham bién xac dinh mau
Color foreground = getColorParam("foreground") ;
Color background = getColorParam("background") ;
if (foreground != null) setForeground (foreground) ;
if {background != null) setBackground (backgound) ;
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}
private Color getColorParam (String paramName) {
/| Poc gid tri mau dudi dang xau ky tu
String paramvVal = getParameter(paramName);
try{ // Chuyén tham bi€én mau thanh gia tri nguyén hé hexa
return new Color(Integer.parseInt(paramVal, 16)) ;
} catch (NumberFormatException e) { return null;}
}
public void paint (Graphics gf) { // Napchéng ham paint()
gf.translate(getInsets(}.left,getlnsets().top};
gf.drawString("Toi thich mau nay!", 50,50) ;
}
// Cung cép céc thong tin dé hién thi trong hop thoai
public String getappletInfor () {
return "AppletParam Version 1.0 writtten by My Lan";
}
// Cung cip cic thong tin vé tham bién clia applet
public string(] [] getParameterInfo{) {return paramInfo;}
private Stringl] (] paramInfo = {
// Ten, kiéu va mo ta tham bién

{"foreground", "Hex RGB color value", "Foreground color"},
{"background", "Hex RGB color value", "Background coloxr"},
}od

}

Tap HTML c6 thé viét don gian:
/ Tép AppletParam.html

<applet code = "AppletParam.class" width = 300 height = 300>
</applet>

K&t qua thuc hién appletviewer AppletApp.html caa JDK la:

Toi thich mau nayl

Applet started.

Hinh 7.1. Applet véi cdc tham bién.
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7.2. CAC THANH PHAN CUA AWT

Cac 1dp co s6 caua Java (Java Foundation Classes - JFC) cung cAp b coéng cu lap
trinh trén Window triu tucng AWT (Abstract Windowing Toolkit) dé xay dung
nhitng tng dung dua trén giao dién d6 hoa véi ngudsi st dung (GUI- Graphics User
Interface).

Géi java.awt cung cAp cac chiic ning nguyén thiy cuia AWT dé:
» Quan Iy cach bai tri cac thanh phan bén trong cac ddi tugng chia,

= H3 trg d& xit 1§ cac sy kién cAn thiét cho sy tuong tac clia ngusi su dung vdi
hé théng théng qua GUI,

= Xt 1y d6 hoa trong giao dién GUI sii dung mau, font, hinh anh 4m thanh, v.v.
7.2.1. LOP COMPONENT VA CONTAINER
Hinh 7.2 mé ta mot phin c&u tric phan c&p cha cac 16p theo quan hé ké thira, trong

d6 cac 1ép con cla 16p chita Container s8 cung cip nhing chic ning chinh dé phat
trién cac ing dung dya trén GUIL.

java.lang Object

i

Component Céc thanh phin cu thé
{abstract } Grommmee diéu khién GUI
Container
[ l
i
Panel T Window

Java.applet. Applet I .
Dialog Frame

Hinh 7.2. Cdc thanh phdn cia AWT va cdc I6p con cria Container.
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Component

Lép tritu tuong eo sd clia tat ca cac thanh phin cung eip céac chiic nang @€ xa 1y
céac sy kién, thay ddi kich thude ctia thanh phdn, diéu khién fonf, mau va vé
cac thanh phan.

Container

Mot 16p chtta 12 mdt thanh phin. Né c6 thé bao gdm mot s6 cac thanh phén
khac va ciing c6 thé 1a cac 16p chiia khéac. Cac 16p chita (cac 16p con cua
Container) hé tr¢ dé xay dung nhiing giao dién dé hoa phdc tap vdi ngudi su
dung,.

Panel
Bang panel 13 mét thanh phan chia ly tudng dé nhom cac thanh phédn khac va
céc panel khac d€ tao ra cdu tric phan cdp cac thanh phéin.

Applet

Mot applet 1a mét loal panel dac bigt cd thé s dung dé phat trién nhiing
chuong trinh thyc hién trong Web Browser.

Window

Ldp Window dai dién cho Window & mdc dinh, trong dé khong chita tiéu dé,
thite don hoace cac dudng bién,

Frame

Mot khung (frame) 1a tuy chon duge s dung dé thay dai kich thude, dich
chuyén Window va trong d6 co thanh tiéu d€, thyc don, cac dudng bién.

Dialog
Lép Dialog dinh nghia mét window ddc lap, tuy chon, cé thé thay d6i lai duge

kich thude va trong do6 chi cé thanh tidu dé va cic dudng bién.

Lép Component
Lap Component cung cip cac ham tién ich chung cho cac 18p con cua né.

Dimension getSize()
void setSize(int width, int height)

void setSize(Dimension d)

Ham getSize() cho lai déi tugng thude 16p Dimension gbin width (chiéu rng),
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height (chidu cao) xac dinh kich thude cta mét thanh phan tinh theo pizel.
Ham setSize() dat lai kich thudc ctia thanh phan.

Point getLocation()
void setLocation(int x, int y)
void setLocation(Point p}
Ham getLocation() cho lai toa do (kidu Point) trén cung bén trai (toa dd ghic) cua

thanh phan dang xét. Ham setLocation() dat lai cac toa dg dudge chi dinh cho
mOt thanh phan.

Rectangle getBounds()
void setBounds(int x, int y)
void setBounds(Rectangle r)
Ham getBounds() cho lai dudng bién 1a hinh chit nhat Rectangle bao gdm toa

45 goc va chidu dai, chidu réng ctia hinh chlt nhat. Ham setBounds() dat lai
dudng bién cho mét thanh phan.

void setForeground(Color c)
void setBackground(Color c)
Ham setForeground() duge sit dung dé dat mau v& cho thanh phén dd hoa, con

setBackground() dat mau nén cho thanh phan d8 hoa. CAc tham s cua hai ham
nay 12 61 tugng ciia 16p Color sé dudc gidi thiéu 4 phéin sau.

Font getFont{)
void setFont(Font f)

Ham getFont() duge su dung dé bist dugc font cua cac chit dang xu 1y trong
thanh phan d6 hoa. Ham setFont() dat laifont chit cho mot thanh phin.

void setEnabled(boolean b)

Néu d6i s6 b ciia ham getEnabled() 1a true thi thanh phan dang xét hoat dong
binh thudng, nghia la c¢6 kha ning kich hoat (enable), ¢d thé tra 101 cac yéu ciu
cha nguol st dung va sinh ra cac su kién nhu mong mudn. Nguge lai, néu la
false thi thanh phin tuong ing s& khong kich hoat duge, nghia 1a khdng thé tra
18i duge cac yéu ciu cla ngudi sk dung. Luu y: T4t cd cac thanh phan giao dién
khi khéi tao déu duge kich hoat.

void setVisible(boolean b)

Mét thanh phéan do hoa ¢é thé duge hién thi 1én man hinh (nhin thiy dudc)
ho#c bi che gidu tiy thudc vao d8i 85 cua ham setVisible() 1a true hay false.
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L3dp Container

Ldp Container 1a 16p con cia 1dp truu tugng Component. Cac 16p chta (16p con cua
Container) cung cap tdt ca cac chic ning dé xay dung cac giao dién d6 hoa ting dung,
trong dé c6 ham add() dugc nap chéng dé b8 sung mdt thanh phan vao 16p chia cho
trude.

Lép Frame

Lép Frame 1a 18p con cua lép Window dugc st dung dé tao ra nhiing window cho cac
giao dién ng dung GUL Dai tugng ctia Frame thudng 13 diém khoi ddu cha mot ing
dung véi GUI va c6 thé chita mot s& bang Panel, trong do6 cd thé lai chia cac thanh
phén giac dién khéc.

Kich bdn chung dé xay dung giao dién {ing dung la:

I. Tao ra mét frame c6 tén, vi du “My Frame™ :

Frame guiFrame = new Frame ("My Frame”};

2. Xay dung mot c&u tric phin cip cac thanh phin bang cach st dung ham
add() & b8 sung thém panel hofic nhing thanh phan didu khién GUI vao clu
trac d6: _

guiFrame.add (new But ton{"0K") ; //Puavio motnit (Button) c6 ten “OK”
3. Dat Jai kich thude cho frame st dung ham setSize(): _
guiFrame.setSize (200, 300); /i Dat lai khung frame 4 200 x 300
4. Go6i khung frame @6 lai bang ham pack():
guiFrame.pack(};
5. Lam cho frame d6 nhin thay duge:

guiFrame.setVisible(true);

722 CAC THANH PHAN DIEU KHIEN CUA GUI

Céc thanh phan diéu khién cha GUI 14 cac 1dp giao dién dé hoa, cac 16p con cta 16p
Component cho phép tudng tac véi ngudi st dung. Bang 7.1 mo ta tom tat cac lop
giao dién d6 hoa nguyén thiy do.

D& st dung duce cac thanh phin giao dién d6 hoa, cin phai thyc hién theo ba budc nhu saw:

. Tao ra mdt thanh phén giao dién bang cach s dung toan ti tao lap tuong
@ng véi thanh phan do, vi dy:

Button guiComponent = new Button (“0K") ;
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2. BG sung thanh phan via duge tao ra vao thanh phdn chia (frame), vi du:

guiFrame.add (guiComponent) ;

3. Nhan va xlt Iy cac sy kién khi ching xuét hién, dac bigt 1a cac yéu c

ngudi su dung.

Bang 7.1. Cac thanh phan giao dién d¢ hoa trong AWT

Button Mot nut (button) véi tén goi xéc dinh, duge thidt ké
cho mét hanh déng va khi muén thuc hién no thi
nhan nit tuong ting.

Canvas Mot thanh phan téng quat dé vé va thist k& cac
thanh phan giao dién dé hoa méi.

Checkbox Mot hop kidm tra (Checkbox) c6 tén goi va duge st dung dé
danh dau chi ra 13 mét muye nao dé dugde kiém tra hay
khéng, tudng ting véi hai trang thai true hoac false,

Choice Cai dat thye don (menu) pop-up dé chon lya khi thue
hién, trong dé chi mot muc hién thdi 1a duge kich
hoat.

Label Nhan (label} 12 mdt thanh phdn duge hién thi trén
m{t dong va chi cho doc.

List Danh sach cae muc van ban.

TextField Truong chita cac dong van ban (text) soan thao
dude.

TextArea Thanh phan chita cac van ban soan thao duge.

au cua

Vidu 7.2. Tao ra ciac nmit va cach si dung ching.

import java.awt.x*;

import java.applet.*;

public class CheckboxApplet extends Applet{
public veoid init(){

CheckboxGroup amGroup = new CheckboxGroup (} ;

// Tao ra niit cé tén “Am cao™ va khéng duge chon

Checkbox amCao = new Checkbox ("Am cao", amGroup, false);

// Tao ra nit cé tén “Am trung binh™ va kich hoat né (dat true)

Checkbox amTBinh=new Checkbax ("Am trung binh", true, amGroup)

!

// Tao ra niit c6 1én “Am thap” va khéng duge chon
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Checkbox amThap = new Checkbox("Am thap", false);
amThap . setCheckboxGroup (amGroup) ;
// B6 sung cédc nit trén vao nhém cdc thanh phan
add (amCao) ;
add (amTBinh) ;
add (amThap) ;
}
}

Vi du 7.3. Tao ra mdt danh sach cac muc va chon lua mot trong s6 cac muc do.
import java.awt.*;
import java.applet.*;
public class ChoiceApplet extends Applet {
public void init () {

Choice muc = new Choice(); // Tao ra mot thuc don pop-up
muc.add ("Hoa don") ; // Bua muc “Hoa don” vao muc
muc.add ("Don hang") ; // BPua muc “Pon hang” vao muc
muc.add ("Tai khoan") ; // Pua muc “Tai khoan” vao muc
muc.add ("Mat hang") ; // Pua muc “Mat hang” vao muc
add (muc) ; // BDua muc vao khung tng dung
muc.select ("Don hang") ; // Chon muc “Don hang”

}

Dich va tao ra tép ChoiceApplet.html cé1énh don gian:
<applet code = "ChoiceApplet.class" width = 200 height = 200>
</applets>

Thuc hién ChoiceApplet.html trong Web Browser, vi du Window Explore sé nhan
duge két qua dang:

Hinh 7.3. Tao ra danh sdch cdc muc dé chon.
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7.2.3. THANH PHAN MENU

Ldp abstract class MenuComponent 1a 16p cd sd cho tat ca cac 16p thyc hién nhitng
vén dé lién quan dén thue don (menu).

Lép MenuBar cai dat thanh thuc don va trong d6 c6 thé chua cac thue don pull-
down.

Lép Menultem dinh nghia ting muc cla thuye don,

Ldép Menu cai dat cac thue don pull-down @€ c6 thé dua vio mét thuce don bat ky.
Lép PopUpMenu biéu dién cho thye don pop-up .

Ldp CheckboxMenultem chiia cac muc dude chon dé kiém tra trong cac muyc thue don.
Viée tao 1ap mdt thanh thue don cho mdt frame duge thite hién nhu sau:

1. Taora mdt thanh thue don,
MenuBar thanhThDon = new MenuBar () ;

2. Tao ra mét thuc don,
Menu thucbDon = new Menu("“Cac loai banh”) ;

3. Tao ra cac myc trong thuc don va dua vao thye don,
MenuItem muc = new MenuItem{“Banh day”) ;
thucDon.add (muc) ; // Dua muc vio thiueDon

4. Dua cac thue don vao thanh thye dan,
thanhThDon.add{thucDon); // PuathucDon vio thanhThDon

s

Tao ra mét frame va dua thanh thue don vao frame dé.

Frame frame = new Frame({*“Cac mon an”) ;
frame.add (thanhThDon); // DuathanhThDon vio frame

Vidu 7.4. Tao lap va st dung cac thuce don.
import java.awt.*;

import java.applet.*;

public class MenuDemo extends Applet|
public static void main(String args[]) {
MenuBar thanhThDon = new MenuBar () ;
Menu thucDon = new Menu("Cac loai banh"}) ;
MenulItem bl = new MenulItem("Banh day") ;
thucbon.add (b1} ;
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MenulItem b3 = new Menultem("Banh khoai") ;
thucDon.add (b3) ;
thucDon.addSeparatoxr () ; //Taoramoét thanh phan cich
MenuItem b4 = new MenuItem("Banh gio") ;
thucDon.add (b4) ;
// Tao ra muc “Banh ran” va ddnh d4u dé lua chon
thucDon.add (new CheckboxMenultem("Banh ran")) ;
thanhThDon.add (thucDon) ;
Frame frame = new Frame("Cac mon an");
frame.setMenuBar (thanhThDon) ;
frame.pack() ;
frame.setVisible (true) ;
}

}

Dich va thuc hién java MenuDemo sé cho két qua dang:

-_-M_-a Cac mon an

Hinh 7 4. Tao ra cdc thue don.

Trén day ching ta da xét cac thanh phan ctia GUIL Van dé quan trong trong chudng
trinh la phai xtt ly duge nhiing sy kién xay ra khi ngudi stt dung chon mét trong cac
thanh phan d6. Sau day chuing ta xét hai vi du don gian minh hoa cho viéc st dung
giao dién db hoa dé nhap va hién thi thong tin thuc hién dude ca hai ché dd, thuc

hién doc 1ap va thuc hién trong Web Browser.

Vi du 7.5. Viét chuong trinh c6 giao dién d6 hoa nhu sau:

=5 Trang Web gui tiet kiem . gk e O <1

So luong tien gui: I /o Nhap so tien ban gui

dé nhap vao sé tién gii tiét kiém va hé théng sé tinh va cho ra s6 tién lai, vdi 1ai
xudt vi du 10%. Nguoi st dung nhap xong s6 lugng gii, vi du 100, hé thong sé hién

thi Tién lai: 10.0.
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// LaiXuat.java
import java.awt.Label;
import java.awt.TextField;
import java.awt.Event;
import java.awt.Fréme;
import java.applet.Applet;
public class LaiSuat extends Applet{
Label 11 = new Label("So luong tien gui: ");
Label 12;
TextField t1;
int num = ©;
int getNum{) {
int n;
try{
n = Integer.valueCf(tl.getText()).intValue();
Jcatch (NumberFormatException e) {
n = 0;
}
return n;
}
public void init () {
resize (400,300); //Datlai khungapplet c6 kich thude 400x300
add (11); // B6é sung nhan 11 vao applet
tl = new TextField(&) ;
add(t1); {/ B6 sung trudng text th vao applet
12 = new Label {"Nhap so tien ban gui”);
add(12) ; // B6 sung nhin 12 vio applet
}
void showTotal {(int k) {
12.setText {("Tien lai " + String.valueOf{k* 0.1F}};
}
public boolean handleEvent {Event e} {
if (e.target instanceof TextField && e.id==Event .ACTICN EVENT)
{
num = getNum() ;
showTotal (num) ;

return true;
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}

return false;
}

public static void main (string args (1) {
LaiSuat gui = new LaiSuat () ;
gui.init();
Frame fr = new Frame ("Trang Web gui tiet kiem");
fr.resize (400,300); I/ Dml&kkhﬂnMCcﬁaﬁmne
fr.add("Center", gui); // Bdsungﬁamefrvﬁogﬁhtnmgapﬂet
fr.show() ;

}
}

Vi du 7.6. Viét chudng trinh ¢6 giao dién d6 hoa:

(R il =

So luong:

IV |
Thanh tien:

& nhap vao s6 lwgng hang bdn duge va gid bdn, hé thong sé tinh va hién thi sé'tién

bdn dwoe cha mdt mat hang nao d6 dugde tinh bang tich cua sé luong va gid ban.

Khi nhap xong s6 lwong, hay gid ban, ngudi st dung phai nhan phim ENTER bao

cho hé thong (truwong Text) biét d& nhan va xit 1y theo su kién nhap dit liéu vao

truong Text.

// BanHang.java

import java.io.*;

import java.awt .Label;

import java.awt.TextField;

import java.awt.Event;

import java.awt.Frame;

import java.applet.Applet;

public class BanHang extends Applet{
Label 11
Label 12
Label 13 = new Label ("Thanh tien:");
TextField t1, t2, t3;

new Label ("So luong: "y,

n

new Label ("Gia ban: ")
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int num = 0;
float price, total;
int getNum() {
int n;
try{
n = Integer.valueOf {tl.getText ()} .intvalue(};
}ecatch (NuﬁberFormatException e} {
n = 0; //Khisd nhap vio khong ding format thi dit 1a 0
}

return n;

}

float getPrice() {

float p;
try{
p = Float.valueOf (t2.getText(})).flcatvaluel!(};
}catch (NumberFormatException e} {
p = 0.0F;
}
return p;

}

public void init{){
resize {100,300} ;
add(11);
tl = new TextField (&) ;
add{ti);
add{l2);
t2 = new TextField(6);
add (t2};
add {13} ;
t3 = new TextField(s)};
add(t3);
!
void showTotal {int k, £loat p){
t3.setText {String.valuedf {(k*p));
}
public boolean handleEvent (Event e){ //Xuly cdc sukién nhap dif figu

if {(e.target instanceof TextField
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&& e.id == Bvent .ACTION_EVENT && num == 0 )

num = getNum(); // Chuyén day cdc chit s6 thanh s6
else if (e.target instanceof TextField

&k e.id == Event.ACTION_EVENT && num != 0){

price = getPrice(); /j Chuyén ddly cdc chit s6 thanh s6
showTotal (num, price)l: // Hién thi két qua & truong Text 3
num = 0;

return true;

}
return false;
} .
public static void main(string args ]} {
BanHang sale = new BanHang (};
sale.init () ;
Frame fr = new Frame ("Trang Web ban hang");
fr.resize(100,300);
fr.add ("Center", sale);

fr.ghow();

}
}

Luu y: Hai chuong trinh  trén chay dude ca dang ing dung doc lap lan ang dung

nhiéng. Chi tiét hon vé xit 1y céc su kién sé dude dé cap ¢ phan 7.5.

7.3. CAC LEP XU LY DO HOA

Ldp abstract class java.awt.Graphics cung cip giao dign hd trg dé xu ly db hoa déc
lap véi cae thiét bi (card) d6 hoa. Cac 16p con cla 1dp Graphics thyc thi cai dat cho
nhitng méi trudng va cac thiét bi d6 hoa khac nhau. D& xit 1y d6 hoa chung ta phai

xéc dinh va tao ra ngit canh cla d6 hoa may tinh.

Ngir canh doé hoa

»  Dich cta viée sit dung d6 hoa,

»  Mau dé vé va mau nén,

. Mode vE,

»  Font chit dudc chon dé viét (vé) chil,
= Vung gdc cha d8i tudng do hoa,

13.LTH-A
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»  Céac yéu 16 xac dinh chiéu dai, chiéu cao cla d8i tugng anh,

Ngit canh d6 hoa cung cap nhiéu ham khac nhau dé lam thay d8i cac trang thai
théng tin va dé vé db hoa. Cac chitc nang dé hoa gdm c6:

. V& cac dudng, vé (va t6 mau) cac hinh chii nhat, oval, da giac,

= X ly vin ban véi cac font, kiéu chit khic nhau trong ché do dé hoa,

*  Hién thi, cit dan, quay va cac thao tac khac d6i véi cac anh.
7.3.1. LOP GRAPHICS

Ngii canh d6 hoa khong thé tao ra duge true tiép bing cach s dung toan t tac lap
Graphics() vi 16p Graphics 1a triru tuong. D& xac dinh dude ngit canh dd hoa cé thé
thiuc hién theo hai each:

1) S dung mét déi tugng dd hoa c¢é sin dé tao ra d6i tuong mdi bang cach su
dyng ham create(} cua lé6p Graphics.

2)  Bdi vi mbi thanh phéan d6 hoa déu c¢6 ngit canh xac dinh va ngi canh cta mét
dd hoa c6 thé nhan dude bang cach goi ham getGraphics() cia 16p Component.

Luu y: B tao lap ngit cAnh d8 hoa phai dam bao 14 ham dispose() s& phai dude goi
dé giai phong cac thiét bi khi ngit canh dé khong con tiép tuc sit dung.

Mt khac khi v&8 mdt d6 hoa ching ta cling can phai xac dinh cic toa dd, kich thude
cta hinh d6 hoa cdn vé&. Hinh 7.5 mé t3 cac toa dd cua cac thanh phan dd hoa trén
may tinh.

X —>

N v

0.0) top

(top, left) \l/

----------------- x.y) right

bottom
)

0

(width - 1, height - 1)

Hinh 7.5. Céc toa d6 cuia cdc thanh phédn dé hoa.

13.LTH-B
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Ving vé trong mét thanh phan dé hoa khéong nhat thiét phai c6 kich thuédc gishg nhu
kich thudc ciia thanh phan d6. Kich thuée cda thanh phdn d6 hoa ¢é thé xac dinh
dude bang ham:

Dimension getSizel); // (30 rdng: w, chiéu cao: h)
Kich thuéc cha cac viung bién ¢6 thé nhan duge béi ham:

Insets getInsets(); // (top, bottom, left, right)

Tit d6 c6 thé xdc dinh duge kich thude cia ving vé dé hoa:
Dimension vungvVe = getSize(};
Insets vungBien = getlnsets(};

int chieuCac = vungVe.height - vungBien.top - vungBien.bottom;

int chieuRong = vungVe.width - vungBien.left - vungBien.right;

Moi nét vé, chii trong vung vé déu duge st dung véi mau, ché do vé va font chi hién
thok

7.3.2. LOP MAU COLOR

Ldp Color dinh nghia 13 mau cd ban véi cac hang cho trude nhu sau:

Color.black
Color.blue
Color.cyan
Color .darkGray
Color .gray
Color.green
Color.lightGray
Color.magenta
Color.orange
Color.pink
Color.red
Color.white

Color.yellow

/t Mau den

// Mau xanh da troi
/I Mau luc lam

/f Mau xam to1

H Mau xam

{/ Mau xanh 13 cay
/f Mau xam sang
/ Mau a6 tuoi

1 Mau da cam

/f Mau (hoa) hong
/I Mau dd

/l Mau trang

/f Mau vang

Cac toan tur tao lap cua Idp Color

Color(int r, int g, int b)

Tao ra mét mau thee mode RGB (Red, Green, Blue) v6i cac gia tri maur, g, &
trong khoang (0-255).
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Color{int rgb)

Tao ra mét mau theo mode RGB vdi cac gia tri mau rgb 1a td hop cua thanh
phin: mau @d dude xac dinh trong cac bit tit bit 16 dén 23, mau xanh ti bit 8 -
15 vA mau xanh da tréi ti bit 0 - 7.

Color(float r, float g, float b)
Tao ra mdt mau theo mode RGB (Red, Green, Blue) véi cac gia tri mau r, g, b

trong khoang (0.0-1.0).

Vidu 7.7. Mo ta cach st dung mau vé va mau nén trong d6 hoa.
import java.applet.*;
import java.awt.*;
public class ColorBApplet extends Applet {
public void init ()} { /{ Nap chéng ham fnit()
setForeground (Celor .blue} ; /f Dit man vE la hlue
setBackground {(new Color{127, 255, 212)) // Datmaunén
}
public void paint (Graphics g} {
g.drawString ("Ve chu mau xanh da troi (blue)!™, 75, 50);

}

7.3.3. CHU VA CAC FONT CHU TRONG PO HOA

Tuong tu nhu mau trong ché d6 dd hoa, font chit c6 thé duge xac dinh theo ngii canh
hosc theo cac thanh phédn cta d6 hoa.

Viét chil (van ban - text) trong d6 hoa cé thé st dung cac ham ctia l6p Graphics:

void drawString(String str, int x, int y)
Xau ky tu str duge vidt (vé) & ché d6 46 hoa véi mau (mau nét chit va mau nén)
va font chii hién thdi va ky tu diu tién dude viét d tea dd (x, y).

void drawChars(Char{] day, int offset, int len, int x, int y)
Xau ky tu ¢6 d6 dai len, bat ddu tir vi tri offset cua day (mang cac ky ty) duge
viét & ch€ d6 db hoa véi mau (v&, nén) va font chit hién thai va ky ty dau tién
dugc viét & toa dd (x, y).

void drawBytes(Byte[] day, int offset, int len, int x, int y)

Xau ky tu c6 d6 dai len, bat dau tit vi tri offset cla day (mang céac byte) duge
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viét ¢ ch€ d db hoa véi mau (vé, nén) va font chit hién thot va k¥ tu ddu tién
duge viét 6 toa do (x, y).
Font getFont()
Cho lai font dang vé (font hién thoi).
void setFont(Font f)
Dat font dé vé (font hién thai) 1a f.
Lép Font dinh nghia toan ti tao lap dé tao ra cac font khac nhau da ¢6 trong hé
thong:
Font(String ten, int kieu, int coChu)

Trong dé ten 1a tén goi chudn cla cac font chit cho moi méi trudng va dudge
chuyén tudng ing sang cac méi trudng xac dinh:

+ “Serif’ loai chit ¢6 chin Serif,

+ “SansSerif” loai chi khéng chan SansSerif ,

+ “Monospaced” leai chit don gian, font chit ¢d dinh,

+ “Dialog” loai chit cho hdi thoai,

+ “DialogInput” loai chit dé nhap vao héi thoai,

+ “Symbol” loal cht duge Anh xa sang font Symbol.
Bién kieu 1a mét trong cac hing xac dinh kiéu font chi:

+ Font.BOLD kiéu chit dam,

+ Font.ITALIC kiéu chit nghiéng,

+ Font.PLAIN kiéu chit théng thudng,

+ (Font. BOLD | FONT.ITALIC) Kiéu chﬁ ca ddm va nghiéng.

Bién coChu xéac dinh co chit dude tinh theo s6 diém (1 point = 1/ 72 inch).

Vidu 7.8. M3 ta cach stt dung font chii chudn trong d6 hoa.
import java.applet.*; :
impert java.awt.*;
public class FontApplet extends Applet {
public void init(}{
setBackground (Color.white) ;

setForeground (Color.black) ;



198 L&p trinh hudng déi tuong voi Java

public void paint (Graphics g) {-
g.setFont (new Font ("Serif", Font.BOLD, 20}};
g.drawString{"Serif", 50, 50);
g.setFont (new Font ("SansSerif", Font.ITALIC, 20));
g.drawString("SansSerif®, 50, 75};
//g.setFont (new Font ("Mcnospaced", Font.PLAIN, 20});
g.setFont (new Font ("DialogInput”,Font.BOLD|Font . ITALIC, 20));
.drawString{"Dialog", 50, 100);
.setFont (new Font {"DialogInput", Font .BOLD, 20)}};

g9

g

g.drawString{"DialegInput”, 50, 125)};
g.setFont (new Font ("Symbol®”, Font.PLAIN, 20)) ;
=

.drawString("\u03A4\u03A6\u03C4", 50, 150);

}

Sau khi dich duge k&t qua la FontApplet.class, ching ta tao ra tép HTML
(FontApplet.html) c6 1énh don gian:

<applet code = "FontApplet.class" width = 300 height = 300> <fapplet>

Thuc hién FontApplet.html trong mot trinh duyét, vi du Window Explore sé& cho két
qua:

Serif
SansSerif

Lyalog
Dialoginput
Tr

Hinh 7.6. Cic font chit chudn.

7.3.4. VE CAC HINH HOC NGUYEN THOY

Ldp Graphics cung cdp cac ham dé vé céc dudng théng, vé hofic td mau céc hinh chit
nhat, oval, cung va cac da gidc. Hiu hét cac hinh hoc nguyén thuy, trit dudng thang
déu t6 mau duge. D& vé cac hinh hoc nguyén thiy chung ta thudng sit dung ham
thanh phin cla 16p Graphics ¢6 tén bit ddu bang draw va ti€p theo 1a tén goi ngin
gon cua cac hinh, nhu drawLine, drawRect, v.v. Tuong tu nhu vay, dé t6 mau mot
hinh ching ta thudng s dung ham bat ddu bing fill sau dé 1a tén ngin gon cua
hinh dinh t& mau, vi du fillRect, fillRoundRect, v.v.
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vé dudng thing

void drawLine(
intx1, intyl1, /f Tirtoa do (x1,y1)
int x2, int y2) /f Dén toa do (x2, y2)
V& dudng thing tu toa do (x1, y1) dén toa d6 (x2, y2) su dung mau hién thai,

Vé hinh chir nhat

void drawRect(
int x, int ¥y, /| Géc trén bén trai tir oa dd (x, y)
int width, int height) // Chiéu rong width va chiéu cao height
V& hinh chit nhat c6 goc trén bén trai 5 toa do (x, ), c6 do rdng width, chiéu
cao height va st dung mau hi¢u thai.
void fillRect(
intx, inty, /f Géc trén bén trai tir toa do (x, y)
int width, int height) // Chiéu rong width va chiéu cao height
T6 hinh chii nhat duge x4c dinh nhu trén véi mau hién thai.

void drawRoundRect(
int x, int y, /{ Géc trén bén trai tir toa 40 (X, ¥)
int width, int height, J/ Chiéu rong widih va chiéu cao height
int areWidth, int arcHeight) /Do rongva chiéu cao clia cung xdc dinh géc tron
Vé hinh chit nhat c6 géc tron bét diu ti dinh trén bén trai 4 toa do (x, y), o dé
rong width, chiéu cao height véi d6 rong arcWidth, chiéu cao arcHeight cua
cung xéc dinh dd tron ctia géc va st dung mau hién thoi.

void fillRoundRect(
int x, int y, /{ Géc trén bén trai tirtoa do (x, ¥)
int width, int height, /{ Chiéy réng width va chiéu cao height

int arcWidth, int arcHeight) [/ Do rong va chidu cao clia cung x4c dinh géc tron

T6 hinh chii nhat cé gée tron dude xac dinh nhu trén véi mau hién thoi

void-draw3DRect(
int x, int y, // Géc trén bén tedi tir toa do (X, )
int width, int height, J{ Chiéu rong width va chiéu cao height
int areWidth, int arcHeight, // Do rong va chiéu cao clia cung xdc dinh goc tron
boolean raised) // Do ndi hay chim cla hinh

V& hinh chit nhat 3- chidu (3-D) duge xac dinh nhu trén. Bi&n raised duge ding
d4é chi ra 12 hinh ndi hay chim tiy thuée gia trj la true hay false.
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Vi du 7.9. M6 ta cach st dung cac ham cta 16p Graphics dé vé, t6 mau cac hinh.
// Cac hinh chir nhat
import java.applet.*;
import java.awt.*;
public class RectangleApplet extends Applet {
public void paint (Graphics g) {
// V& hinh chit nhat va té mau hinh vuong
g.setColor (Color.orange) ;
g.drawRect (25, 10, 50, 75);
g.fillRect (25, 110, 50, 50);

// V& hinh chit nhat va té mau hinh vuéng ¢6 géc tron
g.setColor (Color.blue) ;

g.drawRoundRect (100, 10, 50, 75, 30, 50);
g.fillRoundRect (100, 110, 50, 50,20, 20) ;
// V& hinh chit nhat va hinh vuéng 3D

g.setColor (Color.red) ;

g.draw3DRect (175, 10, 50, 75, true);
g.draw3DRect (175, 110, 50, 50, false);

// T6 mau hinh chi¥ nhat va hinh vuéng 3D

g.setColor (Color.green) ;

g.fill3DRect (250, 10, 50, 75, true);
g.f£fill13DRect (250, 110, 50,50, false) ;

}

Sau khi dich duge k&t qua la RectangleApplet.class, ching ta tao ra tép HTML
RectangleApplet.html c6 1énh don gian:

<applet code = "RectangleApplet.class" width = 400 height = 200>
</applet>

Thuc hién appletviewer FontApplet.html s& cho két qua:

()
o

Hinh 7.7. V€ cdc hinh chit nhdt.

|
|

Applet started.
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Vvé hinh oval

Lép Graphics cung cAp ham thanh phén dé ve, t6 mau cac hinh oval (ellipse). Hinh
oval dude vé ndi tiép bén trong hinh chit nhat nhu hinh 7.8.

height

Hinh 7.8. Hinh oval néi tiép trong hinh chit nhdt.

void drawQual(
intx, int y, | J/ Géc trén bén trdi tir toa do (x, y)
int width, int height) // Chiéu rong width va chiéu cao height ciia hinb chit nhat

Vé hinh ovel ndi tiép trong hinh chit nhat ¢ géc trén bén trai o toa do (x, y), ¢d
46 réng width, chiu cao height va si dung mau hién thoi.

void fillOval(

int x, inty, /f Géce trén bén trai tir toa do (X, y)
int width, int height) [/ Chidu rong width va chicu cao height ciia hinh chif nhat

T6 mau hinh oval ndi tiép trong hinh chi nhat duge x4c dinh nhu trén theo
mau hién thoi.

Vé cac cung
Lép Graphics cung cip ham thanh phan dé v&, t6 mau cic cung, cac goc canh quat
etia hinh ellipse. Cac cung ctia hinh ellipse ndi tiép bén trong hinh chit nhat dugc vé

nhu trong hinh 7.9.

Géc cha cung (arcAngle)

2oz 2% Cung (arc)
oval Lo
Ve

Pudmg chit nhat bao quanh i iy

Hink 7.9. Hink oval noi tiép trong hinh chit nhdt.
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void drawAre(
int x, int y, /f Gée trén bén trdi tir toa do (x, y)
int width, int height, // Chiéu rong width va chiéu cao height clia hinh chir nhat
int startangle, // Géc bit ddu cha cung
int arcangle) // Gée cia cung (cdnh quat)

V& mét cung duge xae dinh nhu hinh 7.9 v4i mau hién thai.

void fillArc(
int x, int y, // Gie trén bén trdi tir toa do (x, y)
int width, int height) // Chiéu rong width vii chiéu cao height cia hinh chir nhit
int startangle, /{ Géc bit ddu cua cung
int arcAngle) // Gée cla cung (cinh quat)

T6 mdt cung dude xac dinh nhu hinh 7.9 theo méau hién thai.

Vi du 7.10. Vé va t6 mau cac cung.
/1 ArcApplet.java
import java.applet.*;
import java.awt.*;
public class ArcApplet extends Applet {
public void paint (Graphics g) |
// V& mot cung va t& mau blue (xanh da troi)
g.setColor (Color.blue) ;
g.drawArc (10, 10, 50, 50, 30, 300};
g.fillarc {70, 10, 50, 50, 30, 300);
// V& mot cung ellipse va to mau red (do)
//Bliiptical arc
g.setColor {Color.red) ;
.drawaArc {150, 10, 30, 75, 40, 210);
.fillarc{iso, 10, 30, 75, 40, 210);
.setColor (Color.magenta) ;

.drawArc {250, 10, 95, 75, -30, 60);
.drawRect (350, 10, 95, 75);
LEil1Are (350, 10, 95, 75, -30, &0);

u 0 Qo u o

}

.drawRect {250, 10, 95, 75); //V&hinhchilnhitmiumagenta
/f V& mdt cung

Sau khi dich duge két qua la ArcApplet.class, ching ta tao ra tép HTML
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ArcApplet.html c6 1énh don gian:

<applet code = "ArcApplet.class" width = 400 height = 200>
</applet>

Thuc hién appletviewer ArcApplet.html cua JDK sé cho két qua:

Applet started.

Hinh 7;.10. Vé va té mau cdc cung.

Vé cac hinh da giac (Polygon)

Hinh da giac 1a day khép kin cac doan théng. Cho truéc mot day céc diém (goi la cac
dinh), cac doan théng néi lién tiép cac dinh cho dén dinh cudi va ti dinh cudi lai néi
ti€p véi dinh diu tién.

Lép Polygon c6 toan tu tao lap sau:

Polygon(int[] xpoints, int[] ypoints, int npoints)

Tao ra hinh da gidc c6 cac dinh dugec xac dinh bdi cac toa do lién tiép
(xpoints[i], ypoints[i]) véii =0, 1, ..., npoints.
Lép Graphics c6 hai ham dé vé hinh da giac:

void drawPolygon(int[] xpoints, int[] ypoints, int npoints)
V& hinh da giac c6 cac dinh duge xac dinh bdi cac toa do lién tiép la (xpoints/[i],
ypoints[i]) v6ii= 0, 1, ..., npoints.

void drawPolygon(Polygon p)
Vé hinh da giac p.

void fillPolygon(int[] xpoints, int[] ypoints, int npoints)

T6 mau hinh da gidc c6 cac dinh duge xac dinh bdi cac toa do lién tiép
(xpoints[i], ypoints[i]) v6ii=0, 1, ..., npoints theo mau hién thoi.

void fillPolygon(Polygon p)
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To mau hinh da gidc p theo mau hién tho,

Viduy 7.11. V& cac hinh da giae.
/{ V& va td mau hai hinh da giac
import java.applet.*;
import java.awt.*;
public class PolygonhApplet extends Applet {
public void paint (Graphics g) {
/{ Tao ra hai mang céc dinh cla da giic
int [1 xPoints = {10, 30, 40, 50, 70, 50, 40, 30};
int [1 yPoints = {40, 30, 10, 30, 40, S0, 70, 50};
int nPoints = xPoints.length;
/{ Tao ra hinh da gidc v v& hinh dé
Polygon hinhDaGiac= new Polygon (xPoints, yPoints, nPoints);
g.setColor (Color.red) ;
g.drawPolygon {hinhDaGiac} ;
/{ Pat hinh da gidc vao trong hinh chit nhat
g.setColor (Color.black) ;
Rectangle bounds = hinhDaGiac.getBounds () ;
g.drawRect (bounds.x,bounds.y, bounds.width, bounds.height);
// T6 mau hinh da gidc ¢ tip cdc dinh tuong v nhu trén, chi khdc 13 céc toa
// 46 gdc cua x duge chuyén qua phai 70 diém
g.setColor (Color.darkGray) ;
g.fillPolygon (
new int[] {80, 100, 110, 120, 140, 120, 110, 100},
new int[] {40, 30, 10, 30, 40, 50, 70, 50},8);
} .
}

Sau khi dich duge két qua 1a PolygonApplet.class, chung ta tao ra tép HTML
PolygonApplet. héml c6 lénh don gian:

<applet code = "PolygonApplet.class™ width = 400 height = 200>
</applet>

Thuyc hién eppletviewer PolygonApplet.html cua JDK sé cho két qua:
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Applel started.

Hinh 7.11. Vé va to mau hai hinh da gidc.

St dung cac hinh hoc nguyén thiy, két hgp véi cac phuong phap vé va td mau theo
cécbuéckhécnhaucéthétaoranh@ulﬁnhénhkhéshﬂ1d©ng

Vi du 7. 12. V& hinh xoén dc.
import java.applet.Applet;
import java.awt .Graphics;
import java.awt.Color;
public class HinhOc extends Applet {
int nAppletHeight, nAppletWidth;
float fLTightness;
public void init() {
resize( 300, 300);
nAppletHeight = nAppletWidth = 300;
fLTightness =0.7F;
}
public void paint (Graphics g) {
int nCenter = nAppletHeight / 2;
float fLRadius = nAppletHeight / 2;
int nDirection = 1;
for( int nI = 0; nI < 10; nI++) {
int x = (nAppletHeight / 2) - (int) fLRadius;
int y = nCenter - (int) fLRadius;
for( int nJ = 0; nJ < 3; nJ++) {
if( 0 !'= (nJT + ((1+nDirection) / 2))0-%52)
g.setColor ( Color.orange) ;
else g.setColor Color.magenta) ;
g.fillArc[x,y,z*(int)fLRadius,z* (int) fLRadius,
90 + (nDirection * nJ * 60) ,nDirection * 60);
}
g.setColor ( Color.black );
g.drawArc( x, Y, 2 * (int) fLRadius,
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2* (int)fLRadius, 90, nDirection * 180 ) ;
nCenter += (int) ( nDirection * (int)fLRadius *

( 1 - fLTightness ) );

fLRadius *= fLTightness;

nDirection *= -1;

}

Sau khi dich duge két qua la HinhOc.class, ching ta tao ra tép HTML HinhOc.html
c6 lénh don gian:

<applet code = "HinhOc.class" width = 400 height = 200>
</applet>

Thuc hién appletviewer HinhOc.html cta JDK sé cho két qua:

Applet started.

Hinh 7.12. Hinh xodn éc.

Cac mode vée

Mode (mét) vé cua dé6i tugng d6 hoa dude mic dinh 1a viét de. Trong ché& do d6, thi cac
diém vé sau sé vé dé 1én bé mit cta anh. D& thay déi mode vé ching ta c6 thé su
dung:

Graphics.setPaintMode()

bat lai mode vé 1a Mode vé de.

Graphics.setXORMode(Color c1)
bDat mode vé 1a XOR (Mode loai tru), trong dé nhiing bé mit chung cia cac
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hinh 1& bi loai trit gita mau hién thoi va mau chi dinh c¢l. D61 tugng anh d
mode XOR dé xtt 1y cac hinh hoc nguyén thuy, van ban va cac anh duge vé trén
chc bé mit theo mode loai trit nhau. Ba mau ¢d ban dude té hgp lai dé xac dinh
mau vé nhu sau:

colorAfterRendering(x, y) = colorBeforeRendering(x, y) ® graphics.foregmund(?olor
® graphics.alternateColor

Trong d6, ® 1a phép toan hoiic loai trit trén bit, alternateColor duge xac dinh chi khi
& mode vé XORMode. Vi du, hinh 7.13 minh hoa cach su dung cach pha mau va cac
m&t vé dé tao ra cac hiéu tng khac nhau.

Vi du 7.18. Cac mode vé trong ch& do db hoa
import java.applet.*;
import java.awt.*;
public class XORModeApplet extends Applet|
public void paint (Graphics a){
// Dat mau nén 12 yellow (mau vang)
setBackground{Color.yellow};
// Dat mau vé& (mau hién thoi) 1a blue (xanh) va vé& hinh vuéng & dinh trén
g.setColor{Color.blue};
g.fillRect (50,10,50,50};
J/ D4t mau vé (mau hién thdi) 1a cyan (luc lam) vi v& hinh vuong & dinh dudi
g.setColor (Color. cyan) ;
g.fillRect {110,60,50,50);
// Dat mau loai trr 1a blue
g.setXORMode (Color .blue} ;
// St dung mau hién thii 1a cyan va v& hinh vuéng & gitra
g.fillRect (75,35,50,50);
}
}

Sau khi dich dugc két qua 14 XORModeApplet. class, ching ta tao ra tép HTML
XORModeApplet .html cd1énh don gian:

<applet code = nXORModeApplet .class" width = 400 height = 200>
</applet=>

Thye hién XORModeApplet .html trong Web Browser s& cho két qua:
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Hinh 7.13. Cdc mode vé trong dé hoa.

Vi du sau minh hoa cach st dung XORMode dé vé cac hinh oval .

Vi du 7. 14. Vé cac hinh oval trong mét XORMode.

import java.applet.BApplet;
import java.awt.Graphics;
import java.awt.Color;

public class Ovals extends Applet {

int nAppletHeight, nAppletWidth;

float fLTightness;
public void init() {

resize( 300, 300);
nAppletHeight = nAppletWidth =

)

public void paint (Graphics g)

300;

float fLLongAxisLength = nAppletWidth;
float fLShortAxisLength = nAppletHeight / 2;

boolean flLongAxisVertical = true;

g.setColor( Color.white );

for( int nI = 0 ; nI < 10 ; nI++) {

int x, y, width, height;

if ( fLongAxisVertical ) {

x = (nAppletwidth / 2) -

(int) (fLShortAxisLength / 2);
y = (ﬁAppletHeight b Rlar

(int) (fLLongAxisLength / 2);

width = (int)fLShortAxisLength;
height = (int)fLLongAxisLength;
} else

X = (nAppletwidth / 2)

(int) (fLLongAxisLength / 2);
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y = (nAppletHeight / 2) -
(int](fLShortAxisLength w2
width = (int) fLLongAxisLength;
height = (int)fLShortAxisLength;}
_setXORMode ( Color.blue);
filloval( x, y, width, height) ;
.setPaintMode () ;

w @ u u

.drawOvall x, Y. width, height);

fLLongAxisLength *= 0.75;
fLShortAxisLength *= 0.75;
fLongAxisVertical = ! fLongAxisVertical;}

return;

}

Sau khi dich duge két qua la Ovals.class, ching ta tao ra tép HTML
Ovals.html c6lénh don gian:

<applet code = novals.class" width = 400 height = 200>
</applet>

Thyc hién chuong trinh trén véi appletviewer ching ta co két qua:

‘Applet started.

Hinh 7.14. V€ cdc hinh oval trong cdc mode XOR.

7.3.5. XU LY HINH ANH VA AM THANH

Applet cb thé xi 1y cac anh dang format GIF, JPEG va cac tép am thanh (audio)
dang AU, AIFF, WAV va MIDI.

14.LTH-A
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X(r 1y anh

Ldp Image cung cip cac giao dién dé x{ Iy 4nh trén man hinh déc lap véi mai trusng.
Mbt anh muén hién thi 1én man hinh thi trude tién phai nap duge xudng t ndi chia
anh d6 hoic phai duge tao ra bing mot cach nao dé.

Lép Toolkit cung c&p cac ham duge nap chéng dé doc va nap cac tép anh dude luu
theo format GIF hodc JPEG. Vi du: doc mot tép d6 hoa ¢d tén Covergif vao déi
tugng imagel cua lép Image:

Toolkit currnetTK = Toolkit.getDefaultToolkit () ;

Image imagel = currnetTK.getImage({“Cover.gif”);

Déi v6i nhitng tép anh & trén mang thi phai st dung 16p URL:
URL urll = new URL{“http://www.example.com/Cover.gif”);

Image image2 = currnetTK.getImage(urll) ;

Lép Applet ¢6 ham getImage() dude nap chong dé doc cac tép d6 hoa va ham
drawlImage() dé vé Anh.

Image getImage(URL url)
Image getImage(URL url, String name)

url la dia chi cua URL, name 12 t&n cna tép anh.

boolean drawImage(Image img, int x, int y, ImageObserver ob)
Vé anh ¢6 tén la img & toa dd (x, y). D31 tugng ob duce st dung dé théng bao ¢
nhiéu anh duge phép st dung. N&u doc duge anh va nap thanh céng thi tra lai
true, nguge lai 1a false. Vi du sau minh hoa cach nap va hién thi anh.

Vi du 7.15. Hién thi anh cia Graham duge luu § tép graham.gif,
import java.applet.*;
import java.awt.*;
public class ImageRApplet extends Applet{
Image img;
public void imit () {
img = getImage (getDocumentBase{), "graham.gif");
}
public void paint {(Graphics g){
g.drawImage (img, 10, 10, this);
}
}

Sau khi dich duge két qua 14 ImageApplet.class, ching ta tao ra tép HTML

14.LTH-B
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ImageApplet.html c6 lénh don gian:

<applet code = "ImageApplet.class" width = 550 height = 400>
</applet>

Thuc hién ImageApplet .html trong Web Browser sé cho két qua:

Hinh 7.15. Hién thi hinh dnh.

Luu y: Tép anh graham.gif phai c6 6 thu muc hién thoi cung véi thu muc chita cac
tép ImageApplet .html, ImageApplet.class.

XU ly am thanh
Giao dién AudioClip khai béo cac ham mau va dudc cai dat dé xt 1y Am thanh:

void loop()
void play()
void stop()

Ham loop() dude st dung chay lap lai mot doan am thanh (audio clip), play(
chay mo6t doan Am thanh va néu doan Am thanh dang chay thi c6 thé st dung
stop() dé ding lai.

Lép Applet cung cdp ham getAudioClip() dé tim cac tép Am dugc xac dinh boi URL.

AudioClip getAudioClip(URL url)
AudioClip getAudioClip(URL url, String fileName)

url 1a dia chi tuyét d6i (dia chi hién thdi noi chia tép cac 16p chudng trinh)
ho#c dia chi tit xa duge xac dinh bdi URL va fileName 1 tén tép chita cac doan
am thanh can xu ly.

void play(URL url) _
void play(URL url, String fileName)

Ham play() duge nap chéng dé tim va chay mot doan am thanh luu 6 tép
fileName va dugc xac dinh bdi URL.
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Vi du 7.16. Chuong trinh dao mgt ban nhac
import java.applet.*;
import java.awt.*;
public class SoundApplet extends Applet{
audicClip audico;
String msg = "Hay nghe nhac!";
public void init{){
String audicFile = getParameter ("audiofile");
if{audioFile !'= null) {
audio= getAudioClip (getDocumentBase(), audioFile};
msg = "Hay lang nghe!";
}
else(
showStatus ("Audic file cannot be found!");

msg = "Hiyimlang!";

}

public void start(){
if{audic != null) audio.loop();
}
public void stop(){
iffaudio !'= null) audio.stop(};
}
public void destroy(}{
audioc = null;
}
public void paint (Graphics gfx) {
gfx.translate(getInsets().left,getInsets () .top);
gfx.drawsString{msg, 50, 50);

}
}

Dich xong chudng trinh trén thi tao ra tép .html c6 dang:

<title>SoundApplet </titles

<applet archive = "JavaClass.jar" code = "SoundApplet.class”
width = 200 height = 200>

<param name ="audiofile" value = "music.au’>

</applet>
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Trong d6 tép am thanh “music.ar” duge luu trit & thu mue hi¢én thdi, ndi chia
SoundApplet.html.

74. BO TRi VA SAP XEP CAC THANH PHAN GIAO DIEN TRONG
CAC UNG DUNG

Khi thiét k& giao dién dé hoa cho mét ung dung, ching ta phai quan tam dén kich
thuée va cach bd tri (layout) cde thanh phén giao dién nhu: Button, Chechkbox,
TextField, Menu, v.v. sao cho tién gl nhat d6i véi ngudi st dung. Java cé cac 16p dam
nhiém nhiing cong viéc trén va quan 1y cac thanh phén giao dién GUI trong cac

phén tit chda. Bang 7.2 cung cép bon 16p quan ly leyout (cach b tri va shp xé&p) chc
thanh phan GUIL

Bang 7.2, Cac idp quan ly cach t8 chic cac thanh phan giao dién

Tén lop Mb ta

FlowLayout X&p cac thanh phan giao dién trude tién theo hang tit trai qua
phai, sau dé theo c6t tu trén xudng dudi. Cach sép x&p nay la
mic dinh doi voi Panel va Applet.

GridLayout Cac thanh phin giao dién dude sép x&p trong cac & ludi hinh chit
nhat 14n lugt theo hang ti trai qua phai va theo cot tu trén
xubng dudi trong mot phan tu chia. Mbi thanh phén giao dién
chda trong mot .

BorderLayout | Cac thanh phén giao dién (it hon 5) duge dit vao cac vi tri theo
cac huéng: north (bdc), south (nam) west (tay), east (déng) va
center (trung tam)). Cach sép x&p nay la mic dinh d6i véi 16p
Window, Frame va Dialog.

GridBagLayout | Cho phép dit cac thanh phén giao dién vao luéi hinh chi nhat,
nhung mdt thanh phén c6 thé chiém nhiéu 6.

Cac phuong phap thiét ké layout

Dé biét layout hay dé dat lai layou‘t cho chudng trinh {tng dung, ching ta ¢ thé st
dung hai ham cua ldp Container:

LayoutManager getLayout();

void setLayout(LayoutManager mgr);

Céc thanh phin giao dién sau khi d4 dugc tao ra thi phai duge dua vao mot phan tu
chita nao d6. Ham add() cha 16p Container duge nap chong dé thuc hién nhiém vu
dua cac thanh phan vao phén ti chia.
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Component add(Component comp)
Component add(Component comp, int index)
Component add(Component comp, Object constraints)

Component add(Component comp, Object constraints, int index)

Trong d6, ddi s6 index dude sit dung d& chi ra vi tri cia 6 cAn dat thanh phan giao
dién comp vao. Dé1 s6 constraints xac dinh cac hudng dé€ dua comp vao phén ti
chia.

Ngudgc lai, khi can loai ra khéi phan t& chia mét thanh phén giao dién thi s dung
cac ham sau:

void remove(int index)

void remove(Component comp)

void removeAll()

Luu y: Néu khéong sit dung cac 16p quan 1y layout dé bd tri sip xép cac thanh phén
giao dién cta tng dung theo mét layout ¢6 dinh thi khi thay d8i kich thudc cda
khung chudng trinh (frame), nhitng thanh phan dé ¢6 thé bi thay d6i, bi x& dich lung
tung khong theo thit tu cdn thiét.

Vi du 7.17. Minh hoa vé cac thanh phin cé thé bi thay d4i khi thay ddi kich thudc

frame.

import java.awt.*;

import java.applet.*;

public class FlowLayoutApplet extends Applet({

public void imit(}{
CheckboxGroup nhom = new CheckboxGroup() ;
Checkbox cbl = new Checkbox{"Loai to", true);
Checkbox cb2 = new Checkbox{"Loai trung", false);
Checkbox cb3 = new Checkbox{"Loai be", false);
add{cbl) ;
add{cb2) ;
add (cb3) ;
}

}

Sau khi dich duge két qua la FlowLayoutApplet.class, chiing ta tao ra tép
HTML FlowLayoutApplet.html c¢6lénh don gian:

<applet code = "FlowLayoutApplet.class" width = 200 height = 200>
</applet=>
Thuyc hién appletviewer FlowLayoutapplet.html s&cho két qua:
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I~ Loaitrung [ Loaibe

%Applet started.

Hinh 7.16. Cde thanh phdn giao dién c6 thé thay doi.

Nhung trong chudng trinh trén, cac thanh phan giao dién (Button) chua dude sap
xép theo mot layout ¢6 dinh nén khi thay 46 kich thuée cua khung applet, nhu thu
hep chiéu rong thi cac nut ctia Checkbox sé bi di chuyén. Vi dy, khi thu hep lai chiéu
rong cua hinh 7.16 sé& cho hinh 7.17.

\Appletstarted. |

Hinh 7.17. Thay déi lai kich thudc ciia khung chuwong trinh.

Lép FlowLayout

Lép FlowLayout cung cip cac ham tao lap dé sip hang cac thanh phan giao dién:
FlowLayout()
FlowLayout(int aligment)
FlowLayout(int aligment, int horizongap, int verticalgap)
public static final int LEFT
public static final int CENTER
public static final int RIGHT
D6i s6 aligment xac dinh cach sip theo hang: tit trai, phai hay trung tam,

horizongap va verticalgap 12 khoang cach tinh theo pixel giita cac hang cac
c6t. Trudng hgp méc dinh thi khoang cach gilta cac hang, cot 1a 5 pixel.

Lép GridLayout
Lép GridLayout cung c4p cac ham tao lap dé sp hang cac thanh phan giao dién:

GridLayout()
GridLayout(int rows, int columns)
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GridLayout(int rows, int columns, int hoiongap, int verticalgap)
Tao ra mdt ludi hinh chit nhat c6 rows x columns & c6 khoang cach giita cac
hang cac cot 1a horizongap, verticalgap. Mot trong hai déi s6 rows hodc
columns cé6 thé 1a 0, nhung khong thé ca hai, GridLayout(1,0) la tao ra luéi c6
mot hang.

Vi du 7.18. M6 ta cach st dung GridLayout

import java.awt.*;

import java.applet.*;

public class GridLayoutApplet extends Applet {

public void init () {

//Cread a list of colors
Label xLabel
Label yLabel
TextField xInput = new TextField(5);
TextField yInput = new TextField(5);

new Label ("X coordinate: ");

new Label ("Y coordinate: ");

// Tao ra luéi hinh chit nhat c6 4 6 va dat layout dé sip xép cdc thanh phén
// xLabel, xInput, yLabel, yInput

setLayout (new GridLayout (2,2));

add (xLabel) ; // Dit xLabel vao 6 thit nhat

add (xInput) ; // Dat xInput vao 6 thit hai

add (yLabel); // Dat yLabel vao 6 thit ba

add (yInput) ; // Dat ylnput vao 6 thit te

}

Sau khi dich duge két qua la GridLayoutApplet.class, ching ta tao ra tép
HTML GridLayoutApplet.html c6 1énh don gian:

<applet code ="GridLayoutApplet.class" width =200 height =60>
</applets>

Thuc hién GridLayoutApplet.html trong Wek Browser sé cho két qua:

Hinh 7.18. Tao ra lu6i 4 6 dé sdp xép cdc thanh phén giao dién.
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L&p BorderLayout

L.6p BorderLayout cho phép dat mgt thanh phan giao dién vao mot trong bén hudng:
bic (NORTH), nam (SOUTH), déng (EAST), tay (WEST) va ¢ gita (CENTER).

BorderLayout()
BorderLayout(int horizongap, int verticalgap)

Tao ra mdt layout méac dinh hoac ¢6 khoang cach gilia cac thanh phan (tinh
bing pixel) 12 horizongap theo hang va verticalgap theo cot.

Component add(Component comp)

void add(Component comp, Object constraint)
public static final String NORTH

public static final String SOUTH

public static final String EAST

public static final String WEST

public static final String CENTER

Trudng hop mic dinh 12 CENTER, ngudc lai, ¢6 thé chi dinh hudéng dé dit cac
thanh phan comp vao phan ti chia theo constraint la mot trong cac hang trén.

Vi du 7.19. Dat mot nat Button co tén “YV§” & trén (NORTH), truﬁmg van ban “Hién
thi thong bao” & dudi (SOUTH) va hai thanh trugt (SCROLLBAR) 6 hai bén canh
(WEST va EAST).
// Tép BorderLayoutApplet.java
import java.awt.*;
import java.applet.*;
public class BorderLayoutApplet extends applet {
public void init{) {
/{ Tao ra trudng text
TextField msg = new TexﬁField("Hien thi thong bao");
msg.setEditable(false);
// Tao ra nit Button: nutVe
Button nutVe = new Button({"ve');
J/ Tao ra vungVe dé vé& tranh
Canvas vungVe = new Canvas();
vungVe.setSize (150, 150); //Dit kich thuéc cho vungVe v€ tranh-
vungVe.setBackground{ Color.white)}; // Ditmau nén 12 tring
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Scrollbar sbl=new Scrollbar (Scrollbar.VERTICAL,0,10,-50,100);
Scrollbar sb2=new Scrollbar (Scrollbar .VERTICAL,0,10,-50,100);

// Dit layout theo BorderLayout

setLayout (new BorderLayout());

add (nutVe, BorderLayout.NORTH) ; //DatnutVe & trén (NORTH)
add (msg, BorderLayout.SOUTH); //Datmsg &duéi (SOUTH)

add (vungVe, BorderLayout . CENTER) ; // Dat vungVe & giita (CENTER)
add(sbl, BorderLayout.WEST); //Datsbl &bén trdi (WEST)

add (sb2, BorderLayout.EAST); //Datsb2 & bén phai (EAST)

)

Sau khi dich duge két qua 1a BorderLayoutApplet.class, ching ta tao ra tép
HTML BorderLayoutApplet.html c6 lénh don gian:

<applet code ="BorderLayoutApplet.class" width =200 height =60>
</applet>

Thuc hién appletviewer BorderLayoutApplet.html sé cho két qua:

Hinh 7.19. Sdp xép cdc thanh phdn giao dién theo cdc hudng.

7.5. XU LY CAC SU KIEN

Cac tung dung v6i GUI thudng duge huéng dan bdi cac su kién (event). Viéc nhan mot
niat, md, déng cac Window hay go cac ky tu tit ban phim, v.v. déu tao ra cac su kién
(event) va dugc gui téi cho chuong trinh dng dung. Trong Java cac su kién dude thé
hién bang cac déi tugng. Lop cd sd nhit, 16p cha cla tit ca cac 16p con cla cac su
kién 1a 16p java.util. EventObject. Tap céc 16p xu 1y cac su kién tao thanh céu tric
phan c4p nhu hinh 7.15.
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Java.lang. Object
java.utit. EventObject
java.awt. AWTEvent
{abstract }
Jjava.awt.event T
ActionEvent AdjustmentEvent ComponentEvent TternEvent TextEvent
AN
_ InputEvent _ .
ContainerEvent FocusEvent PaintEvent WindowEvent
' {abstract}
KeyEvent MouseEvent

Hinh 7.20. Céc ldp x1t Iy céc sw kién,

Cac 16p con cua AWTEvent dude chia thanh hai nhém:

1. Cac 16p md ta vé ngit nghia cla cac su kién,

2. Cac 18p sy kién & mic thap.

7.51. CAC LOP NGU NGHIA
a/ ActionEvent

Sy kién nay duge phat sinh bdi nhiing hoat thuc hién trén cac thanh phan ctia GUL

Cac thanh phan giy ra cac sy kién hanh déng bao gém:

» Button - khi mot mit button duge khich hoat,
* List - khi mdt muc trong danh sach dude kich hoat dup,

* Menultem - khi mt muc trong thyc don dude chon,
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* TextField - khi gd phim ENTER trong trudng van ban (fext).

Lép ActionEvent ¢ cac ham:

String getActionCommand()

Cho biét tén clia lénh tudng dng véi sy kién xay ra, 1a tén clia nit, muc hay
text.

b/ AdjustmentEvent
Thanh phan giy ra sy kién cin chinh (adjustment):

* Scrollbar - khi thue hién mét lan c¢in chinh trong thanh trugt Serollbar.
Ldp nay c¢6 ham:

int getValue()

Cho lai gia tri hién thoi dude x4c dinh béi 14n céin chinh sau cung.

c/ ltemEvent
Cac thanh phan caa GUI gay ra cac su kién vé cac mue gém cé:

» Checkbox - khi trang thai ctia hop kiém tra Checkbox thay déi,

* CheckboxMenultem - khi trang thai clia hop kiém tra Checkbox {ing véi muc
cua thye don thay déi,

* Choice - khi mdt myc trong danh sach cac thanh phén duge chon hoie bi loai bé,
* List - khi m6t muyc trong danh sach duge chon ho#c bi loai bé.

Lap ItemEvent c6 ham:

Object getltem()

Cho lai d6i tugng duge chon hay vita bi loai bd.

d/ TextEvent

Céac thanh phén cta GUI gay ra céc su kién vé fext gdm cé:
= TextArea - khi két thic bing nh4n nit ENTER,
» TextField - khi két thic bing nhan nit ENTER.
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Bang 7.3. Cac ham x{I Iy ngl nghia cac sy kién

Ki€u su kian Nguén gay ra suf kién Cac ham d6n nhan va di dai Giao dién Listener
cac su kign tuogng Ung
AcitionEvent Button addComponentlistener AcitionListener
List remove ActiontListener
TexField
AdjustmentEvent Scrollbar addAdjustmentListener AdjustmentListener
removeAdjustmentlistener
itemEvent Choice additemListener itemListener
Checkbox removeltemListener
CheckboxMenultemn
List
TextEvent TextArea addTexListener TextListener
remove TextListener
TexField

7.5.2. CAC SU KIEN G MUC THAP
a/ ComponentEvent

Sy kién nay xudt hién khi mét thanh phédn bi che gisu, hién thi hay thay d6i lai kich
thude. Lép ComponentEvent ¢6 ham:

Component getComponent()

Cho lai d6i tugng tham chidu kiéu Component.

b/ ContainerEvent

Sy kién nay xudt hién khi mét thanh phan duge bd sung hay bi loai bd khoi phan tu
chita (Container).

¢/ FocusEvent

Sy kién loai nay xu4t hién khi mét thanh phan nhan duge mot phim tit ban phim.

d/ KeyEvent

Lép KeyEvent 13 16p con cna 18p tritu tugng InputEvent duge si dung dé x1t 1y céc
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sy kién lién quan dé€n cic phim cua ban phim. Ldp nay ¢6 cac ham:

int getKeyCode()

D61 véi cac sy kién KEY_PRESSED hosac KEY_RELEASED, ham nay duge si
dung dé nhan lai gia tri nguyén tudng tng véi ma cia phim trén ban phim.

char getKeyChar()

P&l v6i cace su kién KEY_PRESSED, ham nay dude st dung d€ nhan lai gia tri
nguvén, ma Unicode tudng (ing vdi ky ti cua ban phim.

e/ MouseEvent

Ldp MouseEvent 12 16p con cua lép tritu tugng InputEvent duge st dung dé xt Iy cac
tin hidu cua chudt. Lép nay co6 ciac ham:

int getX()
int getY()
Point getPoinit()

Cac ham nay duge st dung dé nhan lai toa d6 x, ¥ cia vi tr{ lién quan dén sy
kién do chudt gay ra.

void translatePoint(int dx, int dy)

Ham translate() duge st dung dé chuyén toa do cta sy kién do chudt gay ra
dén (dx, dy).

int getClickCount()
Ham getClickCount() dém s6 lan kich chudt.

fI PaintEvent

Su kién nay xuét hién khi mét thanh phan goi ham paint()/ update() dé vé.

g/ WindowEvent
Su kién loal nay xuét hién khi thao tac véi cac Window. Lép nay c¢d ham:

Window getWindow()

Ham nay cho lai déi tuong cda 16p Window tng vdi sy kién lién quan dén
Window da xay ra.

Bang sau md ta cac ham x 1y cac sy kidén 6 mc thap.
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Bang 7.4. X ly cac sy kién & mirc thap

removeWindowListener

Kidu suf kién Nguén gay ra Cac ham dén nhan va di ddi cac Giao dién Listener tudng
sif kién su kién mg
ComponentEvent Component addComponentListener  ComponentlListener
removeComponentListener
ContainerEvent Container addCaontainerListener Containerlistener
removeContainertistener
FocusEvent Component addFocuslistener FocusListener
removeFocusListener
KeyEvent Component addkeylistener ' KeylListener
removeKeyListener
MouseEvent Component addMouseListener MouseMotionListener
remoMouseListener
addMouseMotionListener
remoMouseMotionListener WindowListener
WindowEvent Window addWindowListener

Vi du 7.20. M¢t vi du ddn gian minh hoa cach st dung niit Next Shape va khi nhan
lién tuc thi chudng trinh vé dwong théng, hink chir rhét, hinh chit nhdt géc tron,
hinh oval, hinh da gide va t6 mau hinh da gide sau d6 lap lai.

{/ Tép ShapeApplet.java

import java.awt.¥;

import java.applet.*;

public class ShapeApplet extends Applet{

int shape;

Button button;

public void init()/{

shape = 0;

button

}

new Button("Next Shape");
add(button) ;

// Nap chong ham paint() dé v& cdc hinh nguyén thiy
public void paint {(Graphics g){

int x[] = {35, 150, 60, 140,60, 150, 35};

!
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int y[l = {50, 80, 110, 140, 170, 200, 230)};
int numPts = 7;
switch (shape) {
case 0: g.drawLine(35,50,160,230); break;
case 1: g.drawRect (35,50,125,180); break;
case 2: g.drawRoundRect (35,50,125,180, 15, 15);
break;

case 3: g.drawOval(35,50,125,180); break;

case 4: gldrawArc{35,50,125,180, 90, 180); break;
case 5: g.drawPolygon(x, y, numPts); break;

case 6: g.fillPolygon(x, y, numPts); break;

}
/I Xt 1y céc su kién khi nhan niit Next Shape
public boolean action(Event event, Object arg) {
++shape;
if (shape == 7)
shape = 0;
repaint () ;

return true;

}

Sau khi dich duge két qua la ShapeApplet.class, ching ta tao ra tép HTML
ShapeApplet.html c6 1énh don gian:

<applet code ="ShapeApplet.class" width =200 height =60>
</applets

Thyc hién ShapeApplet.html trong Web Browser va sau d6 nhan nit Next Shape
bon 14n chuong trinh sé& cho két qua dang:

Hinh 7.21. Nhdn nit Next Shape dé vé cdc hinh nguyén thiiy.
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Tiép theo chung ta c6 thé xay dung ung dung c6 giao dién d6 hoa duge bé tri theo
thiét k& dinh trude va xit 1y cac sy kién tuong ing véi cac giao dién do.

Vi du 7.21. Xay dung tng dung c6 giao dién d6 hoa GUL:

Hinh 7.22. Giao dién dé hoa ctia chuong trinh tmg dung.

Chuong trinh duge thyc hién nhu sau:

+ Nguoi st dung co thé danh dau cac nut (Button) cé tén: Hinh vudng
(Square), Hinh tron (Circle), Hinh Ellipse dé vé cac hinh tuong ing 6 vung
vé tranh.

+ Tai cac dong: Toa dé x (X Coordinate), Toa dj y (Y Coordinate) ngudi su
dung c6 thé nhap vao toa do goc cua hinh.

+ Trong thuc don Kich thude (Size): nguci st dung c6 thé chon cac muc: nho
(Small), trung binh (Medium) va ldn (Large) cho cac hinh duge hién thi.
Kich thudc cia ching dude cho trudc.

+ Sau khi da xac dinh ddy da cac thong tin thi nhén ndt Hay vé (Ve) dé co6
hinh theo yéu cAu. Néu nit 76 mau (fill) duge danh ddu thi hinh vé sé dudge
t0 mau.

Sau day la chuong trinh duge xay dyng trén cd s6 stt dung cac chic nang cua giao
dién d6 hoa GUI va AWT dé thuyc hién cac yéu cAu néu trén.

// DemoApplet.java

/*DemoApplet: Demonstrating GUI + EVENT HANDLING*/

import java.awt.*;

import java.awt.event.*;

import java.applet.¥*;

interface IGeometryConstants { // Dinh nghia Interface gom cic hing cho trude

int SQUARE = 0;
int CIRCLE = 1;
int ELLIPSE = 2;

string[] shapeNames = {"Square", "Circle" , "Ellipse"};

15.LTH-A
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}

int SMALL = 0;
int MEDIUM = 1;
int LARGE = 2;
String[] sizeNames = {"Small", "Medium" , "Large"};

// Dinh nghia lép DemoApplet ké thira [dp Applet va st dung cdc hiing trong giao dién trén
public class DemoApplet extends Applet implements

IGeometryConstants {

// Khai bdo mot Panel dé chita cdc Checkbox tuong tmg vdi cdc loai hinh shape

Panel shapePanel; // Khai bio mét Panel

CheckboxGroup shapeCBG; // Khai bdo mét CheckboxGroup

Checkbox squareCB; // Khai bio mot Checkbox tmg véi hinh vuodng
Checkbox circleCB; // Khai bio mot Checkbox ttng vdi hinh tron
Checkbox ellipseCB; // Khaibio mot Checkbox tng vdi hinh ellipse
// Khai bao mot Panel dé chita cdc Label va cic TextField

Panel xyPanel; // Khai bdo mot Panel xyPanel

Label xLabel; // Khai bdomdt Label xLabel

TextField xInput; // Khaibdomodt TextField xInput

Label vLabel; /f/ Khai bio médt Label ylabel

TextField yInput; // Khai bdomot TextField yInput
// Khai bao mot Panel dé chita céc Label , Choice va Checkbox
Panel sizePanel;
Label sizelabel;
Choice sizeChoices;
Checkbox f£illCR;
// Khai bdo mot Panel dé chia shape, coordinates, size and fill Panel leftPanel
Panel leftPanel;
// Khai bso mot Panel dé chita Massage display, draw button and canvas
Panel rightPanel;
Button drawButton;
DrawRegion drawRegion;
TextField messageDisplay;
/{ Dinh nghia lai ham init()
public void init{) {
makeShapePanzl () ;
makeXYPanel () ;
makeSizePanel () ;

makelLeftPanel () ;

i5.LTH-B
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makeRightPanel ()} ;
// Goi ham x(r 1§ cédc su kién
addListeners|();
/{ Pua cdc Panel vao hé thong
add(leftPanel) ;
add (rightPanel) ;

}

/{ Dua cic thanh phédn vé cdc shape vio shapePanel
void makeShapePanel{) {

shapePanel = new Panel();

shapeCBG = new CheckboxGroup() ;
squareCB = new Checkbox {shapeNames [SQUARE} , shapeCBG, true);
circleCB = new Checkbox (shapeNames [CIRCLE], shapeCBG, false);

ellipseCB = new Checkbox{shapeNames [ELLIPSE], shapeCBG, false);
shapePanel . setLayout {new FlowLayout{));
shapePanel .add (squareCB} ;
shapePanel .add (circleCB) ;
shapePanel.add (ellipseCB) ;
}
// Pua cdc thanh phin vé céc X,y coordinates vao xyPanel
void makeXYPanel{} ({

xyPanel = new Panel();

xLabel = new Label ("X Coordinate:"};
yLabel = new Label {"Y Coordinate:");
xInput = new TextField(5};
vInput = new TextField(5);

xyPanel.setLayout (new GridLayout({2,2});
xyPanel .add (xLabel) ;
xyPanel.add (xInput) ;
xyPanel .add (yLabel) ;
xyPanel .add (yInput};
}

/f Pua céc thanh phan vé€ size va fill vao sizePanel

void makeSizePanel() ({
sizePanel = new Panel({();
sizeLabel = new Label("Size:");

sizeChoices = new Choicel();
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sizeChoices.add (sizeNames [0]};
sizeChoices.add(sizeNames[1]};
sizeChoices.add(sizeNames [2]);
£i11CB = new Checkbox ("Fill", false);
sizePanel.setLayout (new FlowLayout (});
sizePanel.add{sizeLabel);
sizepPanel.add{sizeChoices);
sizePanel.add (£i11CB);
}

/f Pua cac thinh phéin vao leftPanel

void makeLeftPanel () {
leftPanel = new Panel{);
leftPanel.setLayout (new BorderLayout (}) ;
leftPanel.add (shapePanel, "North");
leftPanel .add (xyPanel, "Center™) ;
leftPanel.add{sizePanel, "South");
}

// Pua céc thanh phén vao rightPanel

void makeRightPanel {} {
rightPanel = new Panel () ;
messageDisplay = new TextField ("MESSAGE DISPLAY");
messageDisplay.setEditable(false};
messageDisplay.setBackground[Color.yellow};

drawButton = new Button("Draw");

drawButton.setBackground[Color.lightGray];

drawRegion = new DrawRegion();
drawRegicn.setSize (150, 150]) ;
drawRegion.setBackground(Color.white);
rightPanel.setLayout (new BorderLayout ()} ;
rightPanel.add{drawButton, BorderLayout .NORTH) ;
rightPanel.add(messageDisplay, BorderLayout . SOUTH) ;
rightPanel.add (drawRegion, BorderLayout .CENTER) ;
!
/1 Xix 1y céc sy kién tuong {ing véi cdc viéc thyc hién trén cdc thanh phdn d6 hea
void addListeners{){
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drawButton.addActionListener (new ActionListener() {
public void actionPerformed(ActionEvent evt){
int shape, xCoord, yCoord, width;
messageDisplay.setText ("");
if (squareCB.getState(})
shape = SQUARE;
else if {circleCB.getState())
shape = CIRCLE;
else if (ellipseCB.getState())
shape = ELLIPSE;
else ({
messageDisplay.setText ("Unknow shape") ;
return;
}
try{
xCoord = Integer.parseInt (xInput.getText{));
yCoord = Integer.parselnt (yInput.getText(});

}catch (NumberFormatException e)

messageDisplay.setText ("Illegal coordinaten};

return;

}
switch(sizeChoices.getSelectedIndex()) {

case SMALL: width = 30; break;

case MEDIUM: width = 60: break;

case LARGE: width = 120; break;

default: messageDisplay.setText ("Unknow size®);

return;

)

messageDisplay . setText {"Drawing. . . "+shapeNames [shape] ) ;

drawRegion.doDraw{shape, xCoord, yCoord,

fillCB.getState(),width) ;

1) ;
xInput.addTextListener {new TextListener () {
public void textValueChanged (TextEvent evt) {
checkTF (xInput) ;
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)
yInput.addTextListener (new TextListener () |
public void textValueChanged{TextEvent evt) {
checkTF (yInput) ;

1)
}// Két thic ham addListener()
void checkTF(TextField tf) {
messageDisplay.setText ("");
try(
Integer.parselnt (Ef.getText (}));
}catch (NumberFormatException e) {
messageDisplay.setText ("Illegal coordinate”);

)

}
// Dinh nghia 16p DrawRegion md rong 16p Canvas va sl dung céc hang & giao dién
class DrawRegion extends Canvas implements IGeometryConstants{
private int shape,xCoord, yCoord;
private boolean fillFlag;
private int width;
public DrawRegion() {
setSize {150, 150);
setBackground(Color.whitej;
!
// Dinh nghia him doDraw() dé v&
public void doDraw(int h, int x, int y, boolean £, int w){
this.shape = h;
this.xCoord = x;
this.yCooxd
this.fillFlag = f;
this.width = w;
repaint () ;
}

public void paint (Graphics g) {

n
=

switch{shape) {
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case SQUARE:
if (fi11Flag) g.fillRect (xCoord, yCoord, width,width) ;

else g.drawRect (xCoord, yCoord, width,width);
break;

case CIRCLE:
if (fi11Flag) g.filloval (xCoord, yCoord, width,width) ;

else g.drawOval (xCoord, yCoord, width,width) ;
break;

case ELLIPSE:
if (fillFlag) g.filloval (xCoord, yCoord,width,width/2) ;
else g.drawOval (xCoord, yCoord, width,width/2);
break;

}

Vi du 7.22. Viét chuong trinh mé phéng may tinh s6 hoc (Calculator) thuc hién
dude cac phép: +, -, *, / c6 giao dién nhu sau:

 f25 Calcvlator

Hinh 7.23. Mé phong Calculator.

Dé thuc hién duge cac phép tinh +, -, *, / s6 hoc, ngudi st dung c6 thé thuc hién:
+ Nhén chudt 6 cac 6 chit s6 dé nhap vao déi s6 thit nhat,
+ Nhén chuft 6 cac 6 +, -, *, / tuong tng véi phép cac phép toan muén thuc
hién, ' ‘
+ Nhan chudt & cac 6 chit s6 dé nhap vao déi s6 thit hai,
+ Nhan chudt & c6 ddu = dé biét két qua. Nhan vao 6 6 chit ‘C” dé xé6a két qua
khoi bd nhé.
Chuong trinh nay duge viét trén co sd tao ra giao dién duge bd tri nhu hinh 7.23 va
xt 1y cac sy kién nhan chudt vao cac nit tuong ing.
/] Tép Calculator.java

import java.io.*;
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import java.awt.*;
import java.awt.event.*;
class CalculatorFrame extends Prame implements
Actionlistener {
Calculator engine; /f/class Calculator duge dinh nghia sau
TextField display;
{// Tao ra dot twong ciia WindowAdapter xir 1y cdc tin Window
WindowListener listener = new WindowAdapter () {
public void WindowClosing{WindowEvent e) {

System.exit (0) ;// Thodt ra khoi chuong trinh

}i

CalculatorFrame (Calculator e){
super ("Calculator");
Panel top, bottom;
Button b;
engine = e;
top = new Panel () ;//Ving dé hién thi s& liéu
top.add(display = new TextField(20));
bottom = new Panel ()
bottom.setLayout {new GridLaycut(4,4));
bottom.add{b = new Button{"1"));
b.addactionlListener(this);
bottom.add({b = new Button("2"));
b.addactionlListener{this);
bottom.add{b = new Button("3"));
b.addActionListener (this);
bottom.add({b = new Button("4"});
b.addActionListener (this);
bottom.add({b = new Button("5"}};:
b.addActionListener (thisg);
bottom.add (b = new Button("e"));
b.addActionListener (this) ;
bottom.add{b = new Button{*7"))};
b.addactionListener (this) ;
bottom.add (b = new Button{"s*));
b.addactionlListener (this) ;
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}

bottom.add (b = new Button("9"));
b.addActionListener (this);
bottom.add{b = new Button({"+"});
b.addActionListener (this) ;
bottom.add (b = new Button("-"});
b.addActionListener (this);
bottom.add (b = new Button{"*"}};
b.addActionListener{this};
bottom.add (b = new Button{("/"}};
b.addActionListener{this};
bottom.add (b = new Button("="});
b.addActionlListener (this};
bottom.add (b= new Button("C"})};
b.addactionListener (this);
bottom.add{b= new Button("0"});
b.addActionListener (this);

{// Dat layout cho chuong trinh

setLayout {new BorderLayouti{});
add ("Noxth", top ):

add ("South", bottom);
addWindowListener (listener);
setSize( 180, 160);

show() ;

/1 Xir 1y céc sy kién khi nhan chudt vao e¢ic nit

public void actionPerformed(ActionEvent e) {

char ¢ = e.getActionCommand(} .charit (0);
if (c=='+'}tengine.add(});

else if (c=='-'} engine.subtract();

else if (c=='*') engine.multiply(};

else if (c=='/') engine.devidel();

else if (c>='0'4& c<='9') engine.digitic - '0');

else if {c=='=') engine.computel();

else if (¢=='C') engine.clear();

display.setText (new
Integer{engine.display(}}.toString()};
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public static void main(String argll)
Calculator e = new Calculator(};

new CalculatorFrame(e) ;

}
/f Dinh nghia 16p Calculator
‘class Calculator(
int value;
int keep;
char tcDo;
void binaryCp(char op){
keep = value;
value = 0;
teDo = op;
}
void add () {binaryop('+');} /f Thuc hién phép cong
void subtract{} {binaryop('-');} // Thuc hién phép trir
void multiply{) {binaryOp('*'};} // Thuc hién phép nhan
void devide () {binaryop('/');} // Thue hién phép chia
void compute () {
if{toDo =='+"')
value += keep;
else if(toDo =='-"')
value -= Keep;
else if {toDo =='*"'})
value *= keep;
else if (toDo =='/")
value = keep / value;
keep = 0;

)

// Ham tinh gid tri ctia s6 nguyén khi nhap cac chit sé vao

void digit (int x){

value = value * 10 + X;
}
/f Ham xéa b6 nhd cGa Calculator

void clear() {
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value= 0;
keep = 0;
}
int display(){

return (value);

}
//Constructor
Calculator {) {clear(};}
} \
BAI TAP

7.1. Hay mo phéng mét thing thu ty dong. Thung thu nay cb thé chita dugc mdt s6
lugng buu pham c6 gidi han. C6 hai loai buu phém:
»  Thu: gia cude van chuyén la 2000 d, néu cAn chuyén nhanh thi phai tra
thém 3000 d.
=  Buu kién: gia cude van chuyén la 5000 d, khong phan bigt dd 16n hay
trong lugng.
Hiy viét mdt chuong trinh cho phép tinh tu ddng gia tién van chuyén cua tat
cA céc buu phdm chita trong thung thu. Chuong trinh phai ¢é cac chic nang
sau:

1. Khdi tao mét thung thu cé chita mot so buu phdm (gdm ca hai loal nhu
trén},

2. B& buu phAm vio thung thu,

3. In ra toan bd cac buu phém cé trong thing thu v6i cac thong tin: loai buu
phdm (néu la thu thi phén biét lodi gl thudng va loal gui nhanh), gia
cudc van chuyén.

(D# thi cao hoc cta IFI (Vién Tin hoc Phap ngit) 2002)

7.2. Mot trung tam Tin hoc cAn quan Iy cac phuong tién giao thong gbm cac loai 6 to
va xe mAy. M&i loai phuong tién (6 t6 va xe may) cAn quan ly: mau xe, gid
thanh va héng sén xudt. Ngoai ra, d6i vdi 6 to thi phai biét thém: s6 ghé, logi
mdy (déng cd); cdn xe may thi phai biét thém: cong sudt. '

1. Xay dung cac 18p cho cac phudng tién, trong dé 16p 6t6 va xe may 1a duge ké
thira tit 16p phudng tién giao thong néi chung,

2. Viét chuong trinh thyc hién theo cac menu sau:
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1/ Déng ky loai phuong tién méi
2/ Tim theo hang san xudt

3/ Tim theo mau

4/ Thoat khoi hé théng

Ngudi st dung co6 thé chon mdt trong cac mue néu trén. Néu chon 1/ thi hé théng sé
hoi 14 nh&p mdi 6 td6 hay xe may, chon 2/ thi hé thong sé héi tén hang san xuét cin
tim, v.v.

7.3. Phong qudn 1y sinh vién ctta Dai hoc QG cdn quan 1y cac cac théng vé sinh vién
ctia Trudng. Mai sinh vién can quan 1y: ho va tén, s6"bdo danh, ngay thdng ndm
sinh, dia chi, nganh hoc va khod hoc.

Viét chuong trinh thyc hién dée lap ¢6 cac menu sau:
1/ Nhap théng tin cua sinh vién mdi
2/ Tim theo s6 bao danh
3/ Hién thi tat ca danh séch cac sinh vién
4/ Thoat khdi hé théng
Ngudi sit dung ¢6 thé chon mot trong cic muc néu trén. N&u chon 1/ thi ngudi sit
dung cé thé nhap vio mot sinh vién méi, chon 2/ dé tim theo s& bao danh v.v.

7.4. Viét chuong trinh ting dung applet thuc hién cic néi dung cda bai 7.3.

7.5. Viét chuong trinh cé giao dién db hoa gém:
+ Coé hai nut Checkbox: Tim kiém va niat Vé dude dit ¢ hang trén,
+ Cé Ving thong bdo dit & dudi dé hién thi cac théng tin tim thdy,

+ Co trudng nhap di liéu dé nhap tén cia hinh: Hinh tron, vudng, chit nhdt,
oval, da gide,

+ Cé Vitng vé dé hién thi cac hinh dugde chon, khi nhén nit V.



CHUONG viii

CAC LUONG VAO/RA
VA CAC TEP DU LIEU
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8.1. CAC LUONG VAO/RA

Géi java.io cung cdp cac 16p thu vién dé x Iy vaoira (I/0) chuén va doc/ghi 1én tép.
Java st dung cac ludng Stream nhu l1a c6 ché chung dé xt 1y 1/0. C¢ hai loai
Stream: Stream dude st dyng dé xi 1y cac byte va Stream dé xit ly cac ky tu. Lép
InputStream duge st dung dé doc, nhéap dit liéu vao chuong trinh va OutputStream
dude st dung dé ghi dit lidu tudn ty 1én tép.

G6i java.io con hd trg dé truy nhap ngiu nhién vao tép va c6 cac giao dién (interface)
dé tuong tac dudgc véi hé thong tép cla cac may cha.

8.2. LOP FILE

Lép File cung cdp giao dién chung dé xi Iy hé thang tép ddc lap véi méi truong cia
cac may tinh. Mot ing dung ¢6é thé sit dung cac chic ning chinh cta File dé xi 1y tép
hoic cae thu mue (directory) trong hé théng tép. D& xit Iy cac nél dung cua cac tép thi
st dung cac 1op FileInputStream, FileQutputStream v RandomAccessFile.

Lép File dinh nghia cac thuge tinh phu thudc vao méi trudng (platform) duge su
dung dé xit 1y tép va tén goi cac dudng dén trong cac thu muc mét cach dé6c lap véi
mdi trudng.

public static final char separatorChar

+

public static final String separator

DPinh nghia cac ky hiéu hoic cac xdu si dung dé ngan cach cac thanh phan
trong tén cha dudng dan. Ky hiéu */ dé ngan cach cho Unix, V' duge s dung
dé ngan cach cac muc ctia dudng din trong Window.

Vi du: C:\book\chuong! 1a tén dudng din trong Window.
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public static final char pathSeparatorChar
public static final String pathSeparator

Binh nghia cac ky hiéu hodc cac xau s dung dé ngan cach cac tép hodc tén thu
mue trong danh sach cba cac dusng din. Ky hidu ngin cach ’ cho Unix, ¢
duge s dung dé phan cach cac dudng din trong Window.

Vi du: C:\book; C:\Java; D:\Users\Lan; A:\Text 1a danh sach cac dudng din trong
Window.

File(String pathName} .
Gan dudng dan c6 tén pathName cho dbi tugng cia iép File. pathName c¢6 thé
1a dwong dén tuyét déi (c6 dn ca tén 6 dia, tén cla tit ca cac muc 14n lugt theo
cdy thu mue) hoac dwong dan twong déi (bit ddu ti thu muc hién thdi).

Viduy:

File ch1 = new File(File.separator + “book” + File.separator + “chuongl™);

File(File direct, String filename)
Gan tép c6 tén filename & thu muc direct cho doi tugng caa 16p File. Néu direct
la null thi filename duge xu 1y 6 thu muc hién thai, nguge lai tén dudng din sé
12 d61 tugng direct ghép véi separator va filename.
Vi du:
File mucNhap = new File{("book” + File.separator + “duThao”);
File ch2 = new File(mucNhap, “chuongl”);

Lép File c6 thé sit dung dé truy van vao cac hé théng tép a8 bist dudc cac théng tin
vé tép va cac thu muc.

Lép File cung c&p cac ham dé nhan duge cac bidu dién phu thude vio mai trudng clia
dudng din va cac thanh phan clia dudng din.

String getName()

Ham getName() cho lai tén cua #ép trong thu muc chi dinh. Vi du, tén cda
“C:\javalbin\javac” 1a “javac”.

String getPath()

Ham getPath() cho lai tén cua dudng dan (tuyét d6i hodc tucng d6i) chiia tép
chi dinh.

String getAbsolutePath()
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Ham getAbsolutePath(} cho lai tén cla dudng dén tuyét déi chia ép chi dinh.

long lastModified()

Ham nay cho lai thai gian dang sd long cia lan stia 461 tép 14n cudi eung.

long length()

Ham nay cho lai kich thudc cua tép tinh theo byte.

boolean equals(Object obj)
Ham nay so sanh tén cac dudng din caa cac d8i tugng #ép, cho k&t qua true néu
ching déng nhat véi nhau.

boolean exists()

boolean isFile()

Hai ham nay cho két qua true néu tép do ton tai trén dudng din hién thoi

boolean isDirectory()

Ham nay cho két qua frue néu thu muc do6 ton tai trén & dia hién thoi.

boolean createNewFile() throws IOException

Mot tép méi 1a réng duce tac ra ¢ thu muc hién thoi chi khi tép nay chua co.
boolean mkdir()
boolean mkdirs()

Tao ra cAc dutng din duge xac dinh trong ddi tugng cla File.

boolean renameTo(File dest)
Ham nay déitén tép hién thoi thanh dest.
Stringl] list()
Ham nay hién thi danh sach cac #p d thu muc hién thai.
boolean delete()
Ham nay xéa tép hién thoi.
Vi du 8.1. Viét chudng trinh @& doc va hién thi cic tép trong mot thu muyc.
import java.io.¥*;

public class DirectoryLister(

public static void main(String args (1} {



240 Lép trinh hudng ddi tugng véi Java

File entry;
if (args.length==0) {

System.exrr . .println({"Hay chc biet ten duong dan?");
return;

}
entry = new File{args[0]); / Taoraddi tugng cia File 1dy tén tir agrs[0]
listDirectory{entxry); //Hién thicdc muc trong danh muc chi dinh

}

public static void listDirectory({File entry) {

try {
if(tentry.exists()) {
System.out .println(entry.getName () +"not found."};
return;
}

if (entry.isFile()){
// Néu d6i 56 clia chuong trinh 1 mot tép thi hién thi tép do
System.out .println{entry.getCanonicalPath!});
} else if(entry.isDirectory({}){
// Néu déi s6 clia chuong trinh 14 mat danh muc thi doc ra (list())
String[] fileName = entry.list();
if (fileName ==null)return;
for {int i = 0; i<fileName.length; i++){
// Tao ra d6i tugng clia File dé xir 1y tmg muc
File item = new File{entry.getPath(}, fileName[i]);
// Goi dé qui ham listDirectory()dé hién thi tig tép.
listDirectory{item)};

}
}catch(IOException e} {System.out.println("Error:" +e);

)

Dich xong c6 thé chay trong méi trugng DOS:
java DirectoryLister c:\users\lan

Tat ca cac tép trong danh muc c:\users\lan s& duge hién 1én.
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8.2. CAC LUONG VAO/RA XU LY THEO BYTE

Cac 16p triu tuong InputStream va OutputStream la hai 16p gdc cua hai nhanh
trong cdy phan cap c6 thi bac theo quan hé ké thwa (hinh 8.1), 1am co sd dé xay
dung nhitng 16p con chau lam nhiém vy doc va ghi tung byte 1&n tép. Cac 16p con cat
dat cae ham hoac duge viét de dé:

1. Poc tung byte tu tép:

int read{} throws IOException

int read(byte(]l b) throws IOException

int read{byte[] b, int off, int len) throws IOException
Doc tirng byte, nhung cho lai gia tri kiéu int. Céc byte doc duge s& duge gan vao
8 bit thap cta kiéu inf, nhing bif con lai dude gan tri 0. Cac ham read() sé
nhan -1, khi doc dén cudi tép. Ham read (byte[] b} doc cac byte vio mang

b, ham read (byte[] b, int off, int len) doc len byte vao mang b
ké tit vi tri tuong 461 off.

2. Ghi tiing byte vao tép:

void write(int b) throws IOException

void write (byte[] b) throws IOException

void write{byte(l b, int off, int len) throws IOException

Ham dau tién ghi gia tri kiéu int va nhing gia tri kidu int d6 duge lam trom,
14y 8 bit thdp (1 byte) dé ghi 1én tép. Ham write (byte[1Db) ghi mang cac
byte b, ham write (bytel]l b, int off, int len) ghi mangd gbm
len byte ké tit vi tri off.

3. Déng tép:
void close{) throws IOException

void fiush{() throws IOException

Ham close() duge st dung dé déng tép. Khi déng tép thi cac dit lidu & buffer
tuong tng sé duge tu dong dua vao tép, hoac c6 thé goi cu thé ham flush() aé
thuc hién cong viée do.

Luwu y: Khi xt1 Iy v6i tép xong thi phdi déng tép d€ khoi mat dix lidu va dam bao cho
hé thong hoat dong binh thudng.

Bang 8.1 md ta cac 16p d6i tugng xU 1y cac chic ning doc di lidu ti tép vao chuong
trinh tng dung va bang 8.2 md ta céac 16p ghi dit liéu lén tép.

16 LTH-A
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Lép trinh hudng déi tuong vai Java

- i InputStream
<interface> 4 <interface> P
Datalnput ObjectInput {abstract
5 Ja)
? L l |
f ObjectInputStream FilterInputStream FileInputStream
! [ | I
ObjectInputStream ObjectInputStream
<interface> <interface> OutputStream
DataOutputStream [K———— DataOutputStream {abstract}
e : 2
: P l
1
i ObjectOutputStream FilterOutputStream
j
:'
| FileOutputStream
I
i |
DataOutputStream BufferedOutputStream PrintStream

Hinh 8.1. Cde Idp xik Iy tép theo eéc byte,

Bang 8.1. Cac Idp doc di? ligu

Tén cac I3p doc dit ligu
theo byte

Ndi dung
(@it liéu dudc doc tif mang cac byte phai dugc xac dinh)

FilelnputStream

Dt ligu duge doc dudi dang byte tir déi tuong File va tén tép kidu String.

FilterinputStream

Lép cd 50 cla tat ca cac 1dp lam nhiém vu nhu ta cac bé loc (filfer) clia cac ludng
input.

BufferedlnputStream

Ldp dugc sirdung d8 chla cac byte doc dudc va dua vao ving dém (buffer),

DatalnputStream

Ldp dugce s dung dé doc cac gia tri kiu nguyén thily duge biéu dién dudi dang
nhi phéan.

QObjectinputStream

Ldp dugc stt dung dé& doc cac dsi tuong cla Java va céc gia tri kiSu nguyén thiy
dugc bidu dién dudi dang nhj phan.

SequencelnputStream

Cho phép doc tun ty tit hai hay nhigu han cac ludng vao.

~1ELTHB
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Bang 8.2. Cac I8p ghi dit ligu lén tép

Tén cac 18p ghi dir liéu theo byte N&i dung

(dif lidu dudc ghi vao méng cac byte phai dugc xac dinh)

FileQutputStream Dir lidu tif di tugng File va tén tép dang String dudc ghi vao
dudi dang cac byte .

FilterQutputStream Ldp co sd cla tat c& cac Idp lam nhiém vu nhu la cac hd loc
{filter) clia cac ludng output.

BufferedQutputSiream Lap dugc sif dyng dé ghi cac byte tir ving dém (buffer) vao
tép.

DataOutpuiStream Lép duge sU dung dé ghi cac gia tri kigu nguyén thiy dugc
biéu dién dudi dang nhi phan,

ObjectOutputStream Lép dudc st dung & ghi cac ddi tuong cla Java va cac gia tri
kidu nguyén thly dugc biéu dién dudi dang nhi phan,

SequenceQutputStream : Cho phép ghi tudn tu tif hai hay nhiu hon céc ludng vao.

- LA 7 - -~
Cac 1dp xu'ly tép

Cac 18p FileInputStream, FileOutputStream dinh nghia cac lubng cua cac byte
vao/ra cho cac tép. Chiing c6 cae toan ti tao 1ap nhu saw:

FileInputStream(String name) throws FileNotFoundException

FileInputStream(File file) throws FileNotFoundException
FileInputStream(FileDescriptor fd0bj)
Tao ra mdt tép cb tén name, mdt doi tugng tép file hodc d6i tugng fdObj cua
FileDescriptor doc tung byte. Néu tép d6 khéng ¢6 trén dia thi cho qua ngoal 1&
FileNotFoundException dé sau d6 c6 thé dén nhan va xd 1y theo titng ngit canh
ing dung.

FileOutputStream(String name) throws FileNotFoundException

FileOutputStream(String name, boolean append) throws FileNotF oundException

FileOutputStream(File file) throws IOException

FileOutputStream(FileDescriptor fdObj)
Tao ra mdt t&p c6 tén name, modt doi tugng tép file hodc doi tugng fdOb) cua
FileDescriptor ghi tiung byte. Né&u tép dé khong cé trén dia thi tao ra tép méi 6
thu muc hién thai.

Vi du 8.2. Viét mot chuong trinh CopyFile dé sao mdt tép sang t&p khac duge thuc
hién theo 1énh dang:
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java CopyFile <«Tep_cu> <Tep moix

/* copy a File

Thyc hién theo ciu I¢nh: java CopyFile <fromfile> <to-file>

*/

import java.io.*;

class CopyFile{
public static void main{String args([]) {
FileInputStream fromFile;
FileOutputStream toFile;

// L8y céc déi s8 tir chuong trinh main() va gén cho c4c tép

try {
fromFile = new FileInputStream{args{0]); /(1)
toFile = new FileOutputStream{args[1]); /(2)

} catch(FileNotFoundException e} {

System.err.println("File could not be copied:"+e);
return;
} catch(ArrayIndexOutOfBoundsException e) {
System.err . printin("Usage:CopyFile <fromFiles <toFiles");

return;

}
// Sao timg byte tir fromFile sang toFile

ery{
int i = fromFile.read(); //Doc mot byte tir fromFile
while (i (= -1} { // Kiém tra xem da cudi tép chua?
toFile.write{i}; // Ghi mét byte vio toFile
i = fromFile.read(}; // Docmdt byte tir fromFile
}
} catch (IOException e) /f Xirly ngoai lé khi gip
System.err.println("Error reading/wring...");
)
/{ Péng tép
try {

fromFile.close ()} ;

toFile.close();

} catch (IOException e) {// Xir Iy ngoai 1¢ khi khong déng duge tép
System.err.println("Error closing file.");
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}

Cau lénh (1) tao ra d6i tugng 1a bién tép: fromFile, c6 tén 18y tit d6i s6 agrs[0], lénh
(2) tao ra d6i tugng 1a bién tép: toFile, c6 tén 14y tit di s& agrs[1).

Cac 16p doc, ghi dir ligu nguyédn thiy: DatalnputStream,
DataOutputStream

Géi java.io cung cap hai giao dién Datalnput va DataOutput dé cai dit cac ham
doc/ghi dang nhi phin cta cac gia tri nguyén thuy (boolean, char, byte, short, int,
long, float, double). Cac ham doc duge bat ddu bing read, cic ham ghi bit ddu bing
write va sau d6 tén clia cac kiéu nguyén thiy véi chit cai dau tién duge viét hoa. Hai
ham readUTF() va writeUTF() dude s dung dé€ doc, ghi cac xau ky tu, trong d6 UTF
la chuén dé xit Iy Unicode. Cac ky tu Unicode thudng st dung ma UTF8 la chuin
Universal Character Set Transformation Format), cung loai véi ASCII.
" D& ghi dang nhi phan cla cac gia tri nguyén thay 18n tép chung ta thyc hién
nhu sau;
1. Tao ra mdt ddi tugng outFile cha FileOutputStream:

FileOutputStream outFile = new FileOutputStream(“primitives.data’);

2. Tao ra modt doi tugng cia DataOutputStream dé ghép véi outFile:
DataQutputStream outStream = new DataQuiputStream(outFile);

3. Ghi céc gia trl nguyén thiuy vao outStream:

outStream.writeBoolean(true); ‘ {/ Ghi gid tri: true vao outStream
outStream.writeChar('A’); // Ghiky tr ‘A’ vio outStream
outStream.writeByte(Byle MAX_VALUE);  }/ Ghi Byte MAX_VALUE vio outStream
outStream.writeShort(Short MIN_VALUE) ; /{ Ghi Short MIN_VALUE vio outStream
owtStream.writelnt(41); // Ghi gi4 tri 41vao outStream
outStream.writeLong(Long MAX VALUE); // GhiLong MAX_VALUE vio outStream
outStream.writeFloat(Float MIN VALUE); // Ghi Float MIN_VALUE vao outStream
outStream.writeDouble(Math.PI); // Ghi Math.PI vao outStream

4, Doéng tép

outStream.close();

* D& doc dang nhi phén ca céc gia tri nguyén thiy tit tép ching ta thue
hién nhu sau:



246 Lap trinh hudng déi tuong véi Java

1. Tao ra mdt dbi tLIQng. inFile cua FileInputStream:
FileInputStream inFile = new FileInputStream (“primitives.data”);
2. Taora mdt d8i tugng cia DatalnputStream dé ghép véi inFile:

PataInputStream inStream = new DataInputStream{outFile);
3. Ghi cac gia tri nguyén thly vao inStream.:

booleanb = inStream.readBoolean();

char ¢ = inStream.readChar();

byte  bt=inStream.readByte(};

short s =inStream.read Short();

int i =inStream.readIni(};

long { SinStream.read Long();

foat  f =inStream.read Floot(Float MIN VALUE);
double d = inStream.readDouble(Math.PI);

4. Déng tép

inStream.close();

Doc, ghi di liéeu thong qua buffer: BufferedinputStream,
BufferedOutputStream

Hai 16p BufferedInputStream, BufferedOutputStream dude si dung dé doc, ghi dit
lidu theo tlitng khoi cac byte, chit khéng phat titng byte nhu hai 18p DatalnputStream,

DataOutputStream. T4t nhién khi doc, ghi thong qua buffer thi tdc d6 thiytc hién sé
nhanh han.

Dé ghi theo buffer cac byte ching ta phai tao ra bién tép outBuffer:

FileQutputStream outFile = new FileOutputStram(“primitives.data”);
BufferedOutputStream outBuffer = new BufferedOutputStream{outFile);
DataOutputStream outStream = new DataQuitputStream(outBuffer);

Sau d6 st dung cac ham tuong Gng nhu trén dé ghi (uriteX()) cac gia tri kiéu
nguyén thuy vao outStream.

D& doc theo buffer cac byte chung ta phai tao ra bién tép inbuffer:

FileInputStream inFile = new FileInputStream(*primitives.data”);
BufferedInputStream inBuffer = new BufferedinputStream(outFile);
DatalnputStream inStream = new DatalnputStreamf{outBuffer);

Sau d6 st dung cac ham tudng Gng nhu trén dé doc (readX()) cac gia tri kiéu
nguyén thuy tit inStream.
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8.3. POC, GHI CAC KY TU: READER, WRITER

Cac chuong trinh chda Java st dung ma Unicode dé€ biéu dién cho tap cac ky tu.
Nhung trong cac chudng trinh Ung dung ¢ha ban chay trén nhitng may khac nhauy,
¢6 thé st dung nhitng mé khac nhau, vi du nhu ma ASCII, chéng han. Phén 16n
nhitng tap ma d6 chi 12 tap con ciia Unicode.

Java cung cip cac 1ép tritu tugng Reader, Writer 1am co s dé md rong thanh cac 1dp
con lam nhiém vu doc, ghi cac ky tu cia Unicode.

Ldp Reader st dung nhiing ham sau dé doc cac k¥ tu Unicode:
int read() throws IOException

int read(char cbufll) throws IOException
int read(char cbufl], int off, int len) throws IQException

Doc cac ky tu Unicode cé6 mi trong khoang 0 - 65535 (0x0000 - 0xFFFF). Cac
ham nay nhan tri -1 khi & cudi tép.

long skip(long n) throws IOException
Chuyén dau doc di n ky tu.
Lép Writer sit dung nhiing ham sau d€ ghi cac ky tu Unicode:

void write(int ¢) throws IOException

Ghi 1&n tép 16 bit thdp cna gid tric kiéu int (32 bit).

void write(char cbuf{]) throws IOEx‘ception

void write(char cbufl], int off, int len) throws IOException
void write(String str, int off, int len) throws [OException
void write(String str) throws IOException

Ghi cac k¢ tu ti mang cac ky tu hay xau ky tu 1én tép.
Ghi cac tép vén ban

Khi vidt van ban (fext) vao tép ma sit dung cac ma ky tu mac dinh, chung ta c6 thé
su dung mdt trong cac cach saw:

=  Khdi tao d6i tugng cla PrintWriter dda trén OutputStreamWriter va dudc két
ndi vdi FileQuitputStream.:

1. Tao ra d6i tugng cla FileOutputStream c6 tén tép “info.txt”:
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FileOutputStream outFile = new FileOutputStream{“info.txt”);
2. Tao ra d6i tugng cia OutputStreamWriter dé lién két véi outFile:
OutputStreamWriter outStream = new OutpuiSireamWriter(outFile);
3. Tao ra d6i tugng PrintWriter dé lién két véi outStream:
PrintWriter printWriter = new PrintWriter(outStream, true).
. Khdi tao PrintWriter dua trén FileOutputStream:
1. Tao ra d6i1 tudng cia FileOutputStream:
FileQutputStream outFile = new FileQutputStream(“info.txt”);
2. Tao ra 461 tugng cia PrintWriter dé két ndi véi outFile:
PrintWriter printWriter = new PrintWriter(outFile, true).
=  Khoai tao 461 tudng cla PrintWriter dua trén 16p con cua QuiputStreamWriter:
1. Tao ra d6i tugng cua FileWriter, 1p con cua OutputStreamWriter:
FileWriter fileWriter = new FileWriter(*info.txt”);
2. Tao ra d6i tugng PrintWriter dé lién két vdi fileWriter:
PrintWriter printWriter = new PrintWriter(fileWriter, true).

Khi doc van ban (fext) tit tép ma st dung cic ma ky tu mac dinh, ching ta c6 thé sl
dung mdt trong cac cach sau:

*»  Khdi tao d6i tugng cia InputStreamReader d8 k&t néi véi FileInputStream:
1. Tao ra d&i tugng cia FilelnputStream c6 tén tép “info.txt”:
FileOutputStream inFile = new FileOutputStream(“info.txt”);
2. Taora &1 tugng cua InputStreamReader dé lién két véi outFile:

InputStreamReader reader = new InputStreamReader (inFile);
»  Khdi tao déi tugng ciia FrleReader dya trén 16p con cua InputStreamReader:

Tao ra d61 tugng cua FileReader, Idp con cua QutputStreamWriter:
FileReader fileReader = new FileReader{(“info.txt”);

Vi du 8.3. Sl dung cac 16p Reader va Writer dé doc, ghi cde k¥ tu theo cac ma
chuén.
import java.io.*;
public class CharEncodingDemo {
public static veoid main(String args|[])
throws IOException, NumberFormatException {
// Ghi lén tép cdc ky tu theo mi chuin ISO8859_1.
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FileQutputStream outputFile = new FileOutputStream(“info.tx "
OutputStreamdriter writer = new
OutputStreamWriter{outputFile,“8859_;"];
pufferedWriter bufferedWriterl = newW pufferediriter (writer) ;
PrintWriter printWriter = new printWriter (pufferedWriterl, true) ;
System.out.println("Ghi len tep theo ma chuan:® +
writer .getEncoding{]};
/f Ghi cdc gi tri nguyén thiy lén tép theo titng dong )
printWriter.println(true};
printWriter.println{'A');
printWriter.println(Byte.MAX_VALUE);
printWriter.println{Short.MIN#VALUE);
printWriter.println(Integer.MAX_VALUE];
printWriter.println(Long.MIN_VALUE];
printWriter.println[Float.MAX_VALUE);
printWriter.println(Math.PI);

/ Dong €p (3}
printWriter.close(};
/{ Tao ra d&i tugng cua BufferedReader st dung ma 1SO8859_1 (4)

FileInputStream inputFile = new FileInputStream{“info.txt“};
ﬁptstrearrﬂeader Treader-—new hptstraa'lm(mle, *ggs9 1) ;
puf feredReader bufferedreader = new BufferedReader {reader) ;
sﬁmamom;gﬁmmhﬂ“&x:ﬂmnrmidmfm:"+ reader .getEncoding()) ;
// Doc ra cdc gid tri nguyén thuy tir tép (5)
hxﬂaﬂlv'=Ilifenxmeaia;raxﬂﬁnen.amB&sPTIUEW? true : false;
char «¢C = bufferedReader.readLine().charAt(O);

byte b= (byte)Integer.parselnt(bufferedReader.readLine(}];
ghort s = {short}Integer.parselnt{bufferedReader.readLine{)};
int i= Integer.parselnt{bufferedReader.readLine{}];

long 1= Long.parseLong{bufferedReader.readLine(]);

float f = Float.parseFloat{bufferedReader.readLine(]];
double d = Doﬁble.parseDoUble(bufferedReader.readldne{}};
/{ Dong t&p

bufferedrReader.close();

// Hién thi cac gid tri ra man hinh

System.out.println(“Cac gia tri duoc doc ra:");

System.out.println[v);
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System.out .printlnle);
System.out.println(b) ;
System.out.println(s);
System.cut .println{i) ;
System.cut .println(l);
System.out .println(f) ;
System.out.println(d) ;

}
}

Vao / ra trén cac thiét bj chuan

Thiét bi chudn d€ dua dit liéu ra 12 man hinh thuong dude thuc hién bdi d&i tugng
System.out cta PrintStream. Thiét bi chudn dé nhap dit liéu vao 1a ban phim va
thudng duge thyc hién bdi d6i tugng System.in cta InputStream. Céc 16i chufn
vao/ra ¢6 thé st dung d81 tugng System.err cua 16p PrintStream dé xt 1y.

Dé doc va chuyén cac ky tu vé cac gia tri tuong ing mét cach chinh xac va hiéu qua

thi 461 tugng System.in phai duge két hgp véi InputStreamReader thong qua buffer:
InputStreamReader inStream = new InputStreamReader(System.in);
BufferedReader stdInStream = new BufferedReader(inStream);

Ngoai ra Java con cung cap 16p java.text. NumberFormat 36 xtt 1y cac dit liéu theo cac format
cua ting ving, nhu java.util. Local US - theo format dit liéu dia phudng cua My,

Vi du 8.4. Viét chuong trinh nhap dit lidu vao tit ban phim va hién thi 1én man hinh
theo format cua My (Local US).
import java.io.*;
import java.text.*;
import java.util.x;
/f Xay dung 16p d€ nhap dit liéu tir ban phim va hién thi chiing 1én man hinh
public final class Stdin {

// Tao ra doi tuong cla BufferedReader k€t néi vé1 InputStreamReader

private static BufferedReader reader = new BufferedReader | HD

new InputStreamReader (System.in));
/] Doc vao mét dong va két qua nhan duge 14 xau
public static String readline(} {
while (true) try {
return reader.,readLine() ;

} catch(IOException ice) {
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reportError (ioe) ;

}
/f Poc vio mot s6 nguyén
public static int readInteger(} {
while(true) try {
return Integer.parseInt{reader.readLine()];
} catch(IOException ice) {
reportError{ioe);
} catch{NumberFormatException nfe) {

reportError (nfe) ;

}
}

// Boc vio mot s6 double
public static double readDouble({} {
while(true) try {
return Double.parseDouble[reader.readLine{]);
} catch({IOException ice} {
reportExrror(ioe};
} catch{NumberFormatException nfe) {

reportError (nfe) ;

}

}

// Hién thi mot thong bido 16

private static void reportError (Exception e) {
gsystem.err.println{"Loi nhap du lieu:" + e);
System.err.println{"Hay nhap lai du lieu!");

}

// Chuong trinh chinh

public static void main(String argsil) {
System.out.print ("Nhap vao mot xau: "y ;
String str = Stdin.readline();
System.out .print ("Nhao vao so nguyen: "} ;
int i = stdin.readInteger();
System.out.print ("Nhap vac so double: ")} ;
double d = Stdin.readDouble(}:
// Tao ra format dé hién thi theo qui dinh clita My (java.util.Local US)
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NumberFormat formatter = NumberFormat.get Instance (Locale . US) ;
System.out.println({"Data read:"};
System.out.println(str);
System.out.println({formatter.format (i)} ;

System.out .println{formatter.format{d)};

8.4. TRUY NHAP TEP NGAU NHIEN

Lap RandomAccessFile cho phép truy nhap truc ti€p (ngau nhién) vao cae tép, nghia
14 ¢6 thé doc, ghi cac byte & bat ky mét vi tri nao dé trong tép.

Tép mudn duge truy nhap ngiu nhién thi phai duge tao lap va gan cho bién tép
_ tudng {ing trude khi st dung.

RandomAccessFile(String name, String mode) throws IOException
RandomAccessFile(File file, String mode) throws IOException
Tép dude xac dinh bdi tén name hoic bdi d6i tuong File. Ddi s§ mode 6 thé la
“r’ dé doc, “rw” dé doc va ghi.
Luu y: Mét tép dude md dé doc, ghi thi ndi dung clia tép do sé khéng bi x6a gifng
nhu tép md chi dé ghi.
long getFilePointter() throws IOException

Cho lai vi tri hién thoi ciia con tro tép.

long length() throws IOException
Cho lai s& byte (d6 dai) cua tép.

void seek(long offset) throws I0Exception
Chuyén con trd tép di offset vi tri ké tir dAu tép.

void close() throws IOException
Khi tép khang con cdn dé truy nhap ngiu nhién nita thi phai déng lai.

Vi du 8.5. Mé tép dé ghi, doc dit liéu nghu nhién.
import java.iloc.*;
public class RandomAccessDemo {

static String fileName = "daySo.data";
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final static int INT_SIZE = 4;
public static void main(String argsl[l]) {
try {

RandomAccessDemo random=new RandomAccessDemo () ;
random.createFile();
random.readFile () ; // Doc ldn thit nhat
random.extendFile{);
random. readFile () ; // Doc lan thit hai
} catch (IOException ex) {

System.err.println{ex);

}

!

// Tao ra céc s6 la binh phuong clha cdc sé lé tr 1161 9.

public void createFile()throws IOException {
File dataFile = new File (fileName);
RandomAccessFile outputFile = new RandomAccessFile (dataFile, "rw");
for (int i = 0; i<10; i++)

outputFile.writeInt (i*i};

outputFile.close () ;

}

// Doc céc s6 1a binh phuong cla céc s6 18 tir 11619 dd duge ghi lén tép

public void readFile() throws IOException {

File dataFile = new File{fileName};

RandomBccessFile inputFile = new RandomAccessFile (dataFile, "r");

System.out .printin("Binh phuong cua cac so le tu tep:"};

long length = inputFile.length();

for (inmt i = INT SIZE; i < length; i += 2* INT_SIZE} {
inputFPile.seek(i};
System.out.println(inputFile.readInt{));

}

inputFile.close();
}
// Mé& rong cac s6 1a binh phuong clia céc s6 1€ tir 10 dén 19.
public void extendFile ()throws IOException {
RandonBccessFile cutputFile = new RandomhccessFile (fileName, "TW") ;
outputFile.seek{outputFile.length(});

for (int i= 10; 1i<20;i++)
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cutputFile.writeInt (i*i);

cutputFile.close () ;

}

8.5. TRUY NHAP TEP TUAN TU DUA TREN POI TUONG

Su tudn tu héa doi tusng cho phép mdt d8i tugng cé thé chuyén thanh mét diy cac
byte va sau d6 c6 thé tai tao lai thanh déi tugng goe.

Lép ObjectOutputSiream cai dat giao dién ObjectOutput, cung cip cdc ham dé ghi
cic d61 tugng dudi dang cac byte, text va cdec gid tri nguyén thuy. Tuong ty, lép
ObjectInputStream cai dat giao dién ObjectInput, cung cap cac ham dé doc cac déi
tugng tit tép dang cac byte, text va cdc gid tri nguyén thuy.

Lép ObjectOutputStream

Ldp ObjectOutputStream cb toan tit tao 1ap:
ObjectOutputStream(OutputStream out) throws I0Exception

Vi dy, dé luu trit cac ddi tugng vao tép cb tén “khoDT.dat” thi trude tién phai md
tép:

FileOQutputStream outFile = new FileQutputStream(“khoDT.dat’);
ObjectOutputStream outStream = new ObjectOutputStream(outFile);

Dé ghi cac d6i tuong vao tép da duge md, ching ta si dung:

final void writeObject(Object obj) throws IOException
Ham writeObject() dudc sit dung dé ghi moét déi tuong bat ky, ké ca mang hay x4u
k¥ tu.

Lép ObjectinputStream

Lép ObjectInputSiream cé toan ti tao lap:
ObjectInputStream(InputStream in) throws IOException,StreamCorruptedException
Vi du , dé doc cac d6i tugng tir tép cb tén “khoDT.dat” thi trude tién phai md tép:

FileInputStream inFile = new FileInputStream(“khoDT.dat”);
ObjectInputStream inStream = new ObjectInputStream(inFile);

Dé doc céc d6i tugng tit tép da duge md, ching ta sit dung:
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final Object readObject() throws IOException, OptionalDataException, IOException

Ham readeObject() dudc si dung dé doc mét 46l tugng bat ky, ké caA mang hay xau
ky tu.

Vidu 8.6. Mdtép dé doc, ghi cac d6i tuong tudn tu.
import java.io.*;
public class ObjectSerializationDemo {
void writeData(} {
try {
/{ Mé tép @€ ghi theo d6i tuong
FileOutputStream cutputFile = new
FileOutputStream("DT.dat");
ObjectoutputStream cutputStream = new
ObjectOutputStream(outputFile);
/i Ghi dit liéu lén tép
string[lhoTen = {"Ha", "Lan", "Anh"};
long soBD = 20452;
int [] ngayNamSinn = {19, 1, 1984} ;
float diem = 7.5f;
string monHoc = "Lap trinh Java®;
outputStream.writeObject(hoTen};
outputStream.writeLong(soBD);
outputStream.writeObject(ngayNamSinmh);

outputStream.writeObject(monHoc);
outputStream.writeFloat(diem};

// Déng tep d3 md dé ghi
outputStream. flush{);
ocutputStream.close () ;
Jcatch (IOException ex) {
gsystem.err.println{ex); J/ Néu gap ngoai 1¢ thi thong bao
}
}

/{ Doc dit liéu theo cdc déi tugng
void readbata () {
try{
{/ M tep dé doc dit ligu
FileInputStream inputFile = new
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FileInputStream("DT.dat") ;
ObjectInputStream inputStream = new
ObjectInputStream(inputFile};
// Boc dit liéu
string[} hoTen= (Stringl]) inputStream.readObject();
long soBD = inputStream.readLong(};
int [] ngaySinh = {(int[l) inputStream.readObject();
String monHoc = (String) inputStream.readObject();
float diem = (float} inputStream.readFlecat();
/f Hién thi thong tin ra man hinh
System.out.print (*Ho va ten: "};
for(int i = 0; i<hoTen.length;i++) {
System.out .print (hoTen[i]l + "\t");
}
System.out .print {"\nNgay sinh: *);
for{int i = 0; i< ngaySinh.length; i++) {
System.out.print (ngaySinh[i] + "\t");
}
System.out .print ("\nSo the : ")y
System.out .println(scBD];
System.out .printin(};
System.out .println("Mon hoc : " + monHoc) ;
System.out .println("Ket gua : " + diem);
// Béng tép 33 m& dé doc
inputStream.close();
}catch (Exception ex) {

System.err.printin{ex);

}

}

public static void main(String argsl[]) {
ObjectSerializationDeme demo = new
ObjectSerializationDemo (};
demo.writeDatal(};

demo.readbatal() ;

!
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BAI TAP

8.1. Mst trung tam Tin hoc cdn quan 1y cac phuong tién giao théng gdm céc loai 6 t&
va xe may. M&i loai phudng tién (6 t& va xe may) cdn quan ly: mau xe, gid
thanh va héng sén xudt. Ngoai ra, d8i véi 6 to thi phai biét thém: s6 ghé, logi
mdy (déng co); con xe may thi phai biét thém: cong sudt.

. Xay dung cac 16p cho cac phuong tién, trong d6 16p 6t6 va xe may la dugc
k& thita tit 16p phuong tién giao thong néi chung,

2. Viét chuong trinh thyc hién theo cac menu sau:
1/ Dang ky loai phuong tién mdi
9/ Xéa di mot loai phudng tign
3/ Tim theo hdng san xuft
4/ Tim theo mau
5/ Thoat khoi hé thong

Ngudi sit dung co thé chon mdt trong cac muc néu trén. Né&u chon 1/ thi hé théng sé
hoi 12 nhap méi 6 t6 hay xe may, chon 2/ dé x6a di mot muc da dang ky, 3/ thi hé
thong sé héi tén hang san xudt can tim, v.v.

Viét chuong trinh thyc hién céc chilc nang trén. Thong tin vé cac loai phudng tién
giao thdng khi nhap vao phai dugc ghi 1én tép dé sau d6 duge doc ra dé tim kiém
theo hang hay theo mau.

8.2. Phong quan 1§ sinh vién cda Dai hoc QG cdn quan 1y cac cac théng vé sinh vién
cha Trudng. M&i sinh vién can quén 1y: ko va fén, s6 bdo danh, ngay thdng nam
sinh, mon hoc va diém mén hoc.

Viét chudng trinh thuc hién theo cAc menu sau:

1/ Nhap thong tin cta sinh vién méi
2/ Tim theo s6 bao danh
3/ Hién thi t4t ca danh sach cac sinh vién
4/ Thoat khoi hé thing
Ngudi st dung c6 thé chon mdt trong cac muyc néu trén. Néu chon 1/ thi ngudi su

dung cé thé nhap vao mét sinh vién mdi, chon 9/ dé tim theo s6 bao danh v.v.

Viét chuong trinh thuc hién cac chic nang trén. Thong tin vé sinh vién khi nhap vao
phai dugc ghi 1én tép dé sau d6 duge doc ra dé tim kiém hay hién thi danh sach.

A7LTH-A



CHUONG IX

KET NOI CAC €O G DU LIEU VOI JDBC
VA LAP TRINH TREN MANG

9.1. GIOI THIEU TONG QUAN VE ODBC VA JDBC

Xu thé& phat trién hién nay cta cong nghé phdn mém la xAy dung nhing ing dung
tich hop, dua trén nhitng co 88 di ligu (CSDL) khac nhau dudge thiét 1ap ¢ nhiéu noi
khac nhau trén mang. ODBC (Open DataBase Connectivity) ciia Microsoft va JDBC
(Java DataBase Connectivity} cua Sun la nhiing céng cu phd dung hb trg dé phat
trién nhing hé thong nhu the.

ODBC

ODBC 13 mét trong nhiing giao dién CSDL duge st dung ph8 bién nhét hién nay
trén cac may PC. ODBC cung cip cac chic nang cua mdt ngdn ngd lap trinh aé
tuong tac v6i cac CSDL nhu: b8 sung, cap nhat, x6a nhiing di liéu khéng can thiét
va nhan duge nhiing théng tin chi tiét v& cac bang, cac chi 88 hay khung nhin cla
cac phan dit lidu trong mét hé CSDL.

Mét ting dung ODBC thuong duge & chiic theo nam tdng: tdng tng dung, giao dién
ODBC, ting quan ly cac bd diéu khién, bd diéu khién va ting ngudn di li¢u,

= Ting ting dung cung cip GUI va céc chic nang xit 19 nghiép vu duge viét
bing nhiing ngén ngt 14p trinh nhu Java, Visual Basic, hay C++. Chuong
trinh {ng dung cua ban cé thé st dung nhiing chic ning ODBC trong giao
dién ODBC dé tuong tac vdi caec CSDL.

» Tang quan ly cac bo diéu khién (Driver Manager) 12 mot bd phan cia
Microsoft ODBC. N6 lam nhiém vy quan 1y cac bd diéu khién ¢6 mat trong hé
thong dé nap hay chon duge nhitng b diéu khién thich hop va cung cap cho
nhitng bd diéu khién d6 nhitng théng tin cén thigt. Béi vi mot chudng trinh
ting dung c6 thé két néi véi nhidu hon mdt CSDL, nén Driver Manager phai
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dam bao ring chinh hé QTCSDL (Quan Tri CSDL) cia hg¢ CSDL tuong fing
s& nhan dude tAt ca cac 181 goi ham hudng téi né dé xit 1y va cac ngudn dit lidu
dudc chuyén ding téi chuong trinh ng dung theo yéu cdu.

= Téng bd didu khién (Driver) 1a thanh phén cho biét cu thé vé cac CSDL cdn
k&t néi. D6 1a nhitng bd diu khién duge gén cho nhitng hé¢ CSDL tudng tng
nhu: Access Driver, SQL Server Driver, va Oracle Driver, v.v. Giao dién
ODBC c6 tap cac ham nhu cie 1énh SQL, quan 1y su két néi, cac thong tin vé
CSDL, v.v. Déi véi nhitng CSDL & trén mang cuc b hay trén Internet, tAng
Driver con dam nhiém ca chic ning xi Iy su trao d6i thong tin trén mang.

= Trong ngft canh cia ODBC, nguén dit liéu (Data Source) c6 thé 1a hé CSDL
nhd, don gian cha MS Access hay nhiing kho dit lidu (Data Warehouse) 16n co
hang chuc gigabyte.

JDBC

JDBC 1a giao dién dé két ndi véi CSDL, gbm mat tap cac lop d6i tugng hb trg dé xi
Iy CSDL quan hé va d8 twong tac véi cac ngudn dit ligu khac nhau. ODBC la giao
dién cia ngdn ngit C, va rat khé chuyén d8i tuong dng sang dudc Java, con JDBC la
giao dién cta Java va hoan toan théng nhit v6i nhitng thanh phin khéac cia hé
thong Java.

JDBC API (Application Programming Interface) duge JavaSoft phat trién va la mdt
phén cta tat ca cac cii dat Ung dyng ena JVM. JDBC APl cung cép cac chic ning
o ban dé truy nhap (thudng d mic trung gian) téi hau hé&t cac hé CSDL théng qua
SQL (Structural Query Language). Ching ta ¢6 thé truy nhap va tim kiém mei
thong tin, k€ ca dit liéu vé am thanh, hinh Anh dong tit nhidu ngudn khac nhau trén
mang bing cach st dung JDBC API dé nap chdng vio cac d6i tugng clia Java va sau
d6 xi 1y cac théng tin d6. Ban co thé nap JDBC tit dia chi:
http://splash.javaSoft.com/idbc.

Kién trac cia JDBC

M&3i CSDL déu c6 mot API riéng va mudn tudng tac véi CSDL do6 thi phai biét duge
ki&n tric cla ching. Mudn st dung duge cac thong tin, dit liéu ti nhiéu CSDL trén
mang, ching ta phai st dung nhing giao dién lap trinh (ng dung (APD dé k&t ndi va
truy van vao cac CSDL.

Tuong tu nhut ODBC, JDBC cta Sun nhim tao ra nhiing giao dién trung gian giida
CSDL va Java. Véi JDBC API, ching ta cé thé thyc hién duge nhitng chic nang cd
ban d6i véi CSDL:
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»  Thuc hién cac truy v&n vao mot CSDL,

= X ly k&t qua tU truy van,

»  Xac dinh cac thong tin v€ c8u hinh hé théng.
Cac lop trong JDBC API dudge si dung dé thuc hién nhiing chiic nang trén dude td
chite theo kidn tric nhu trong hinh 9.1.

JDBC dinh nghia cac d6i tugng API va cac ham dé tudng tac v6i nhing CSDL da
dude chi dinh. Chuong trinh dng dung Java k&t ndi cac CSDL ¢6 thé duge té chic
nhu sau:
s Trudc tién la tao ra d6i tugng két néi vao mot CSDL,
= Taora d6i tugng d& xu 1y cac cau 1énh,
= Truyén tham s& cho cac lénh SQL trong cac hé quan tri CSDL (DBMS) va
chc d6i tugng xit 1y cac céu 1énh do,

= Tim kiém cac théng tin la cac két qua truy van.

ResultSet ResultSet ResultSet
| |
Statement PreparedStatement CallableStatement
|
Connection
Chuong trinh
éng dung DriverManager
| | |
Oracle Driver IDBC- ODBC Sybase Driver
I Bridge |
D
ODBC Sybase

Database

Hink 9.1. Kién tritc cita JDOBC.
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Cac 16p JDBC duge té chitc trong géi java.sql. Cac 16p JDBC va céc chuong trinh
tng dung Applet hay ing dung doc ldp cla Java c thé:

= D& cac may khéch,
* Hoi#c ciing ¢6 thé nap xudng tit mang.

Nhung t5t nhat 1a ching ta dé cac 16p JDBC & may khach, con cac DBMS (hé quan
tri CSDL) va cac di liéu ngudn cé thé dat 6 may phuc vu 6 dau d6 trén mang.

Mbt chuong trinh mudn két ndi caec CSDL thong qua JDBC thi phéi si dung b diéu
khién dit lidu géc theo giao dién tuong ting véi titng hé DBMS (hinh HS-1). Déi véi
cdu ndi JDBC - ODBC trong Windows thi nén st dung JDBCODBC.DLL. Chuong
trinh {ng dung cta Java ¢o thé trao d81 v6i may phuc vu, hay cac ting dung khac
théong qua céc giao thic RPC hoac HTTP [4]

JDBC - ODBC Bridge

JavaSoft cung cip bd diéu khién JDBC dé truy nhap vao cic ngudn dit lidu dya vao
ODBC, tic la tao ra cAu néi gita ching.

Cau néi JDBC - ODBC dude t6 chite thanh 16p JdbecOdbe va thanh thu vién ngoai dé
truy nhap theo bd didu khién ODBC (thu vién dong JDBCODBC.DLL).

Véi cAdu néi JDBC - ODBC thi JDBC ¢6 vu diém néi trdi 1a c6 kha ning truy nhép téi
hAu nhu tat ci cac CSDL phd bién, tusng ty nhu cac b didu khién chaa ODBC.

9.2. CHUONG TRINH UNG DUNG JDBC

Dé xit 1y duge dit lidu tit mét CSDL, chudng trinh Java phai thyc hién 14n lugt theo
cac bude sau:

1. Truée tién 12 goi ham getConnection() dé nhan duge d6i tugng cua 16p
Connection;

2. Tao ra mat déi tugng cua 16p Statement;

3. Chuén bi mot 461 tugng dé xi 1y 1énh cha SQL va truy van vao dit liéu theo
yéu cAu; Cau 1énh SQL c6 thé thyc hién truc tiép thong qua dé1 tugng cua
Statement hofic c¢6 thé duge bién dich théng qua d8i tugng ciha
PreparedStatement hay goi mdt thu tuc dé luu lai théng qua
CallableStatement.

4. Khi ham executeQuery() duge thyc hién, thi k&t qua duge cho lai 14 d6i tugng
ctia 10p ResultSet bao gdm céac dong dit lidu va c6 thé st dung ham next() de
xac dinh cac di liéu theo yéu ciu.
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Sau day ching ta xét mdt val chuong trinh tudng d61 don gian dé truy van, cap nhat
vao mdt CSDL.

Trude tién, chung ta hay tao ra mot CSDL theo md hinh quan hé, trong do, moi muc
dit lidu duge xem nhu mdt dong tin vé déi tuong dude hutu trit. Moi dong sé chira mdt
8 cot, duge goi 1a truong dit }iéu. Dic 4iém chinh cia md hinh quan hé la di lidu
duge luu tri phai 1a thuan nhét, nghia 1a s& trudng cla tat ca dong dit lidu phai
bang nhau. Mat s cac dong va cac trudng dit lidu dudge t6 chdc thanh bang quan hé
(bang dit lidu) md ta vé mot thyc thé hay mét mdi quan hé nao dé cua hé théng Ung
dung. Nhiéu bang dit igu nhu thé& s& tao thanh CSDL.

Khi cac CSDL quan hé trd nén phé bién, cac chuyén gia CSDL mong mudn c6 mdt
ngdn ngii CSDL van nang d& thao tac trén cac dit ligu va SQL chinh 1A ngbn ngit dap
Gng dude cac yéu doé. SQL c6 nhing cdu truc lénh dé tao lap, cap nhat, x6a bo cac
bang, dong hay cac trudng di ligu trong hé théng. Ngoai ra SQL con hd trg dé quan
1§ quyén truy nhap téi cac phéin ti dit liéu, quan 1y ngudi st dung, hay thyc hién sao
chép dit lidu, v.v. SQL cé thé st dung két hop véi nhitng ngdn ngit 1ap trinh nhu
Java, C++, v.v., dé xit 1y dit liéu va tuong tac véi cac hé QTCSDL.

Gia sif chung ta c6 mot CSDL bao gdm nhiing bang dit lidu v& sinh vién va cac mon
hoc ctia sinh vién. Vi du: Bang Student gbm ba truong : StudentNo c¢6 kidu s0
nguyén, FName, vd LName ¢6 kidu xau k¥ tu, trong do StudentNo 1a khoa.

Bang 9.1. Bang dir ligu Student

[ StudentNo FName LName j
1 Vi vVan An
2 Tran Anh Tuén
3 Lé Hoa Lu

|4 Nguyén Céng Tuyén |

Bang Subject cb hai truong SubjectNo va SubjectName ciung c6 kidu xau ky tu,
SubjectNo la khoa. '

Bang 9.2. Bang dif lidu Subject

ﬁSubiectNo SubjectName j
M1 Lap trinh Java
M2 Ca sd ditliéu
M3 Toan rdi rac
w4 Phan tich, thiét k& hé thdng J
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T4t nhién cac bang dii liéu trong mdt hé CSDL phai duge lién két véi nhau thong
qua cac khéa ngoai . D€ bang Student lién két dude véi bang Subject, chiing ta phai
tao thém bang mdi, vi du: badng Student_Subject c6 ba trudng: StudentNo,
SubjectNo va Marks (diém thi mén hoc cla sinh vién ¢6 kidu s§ thyc) xac dinh méi
quan hé giita hai bang dit liéu trén va luu diém thi titng mén cla sinh vién,

Bang 9.3. Bang dif lidu Student_Subject

StudentNo SubjeciNo Marks
9 M2 6
2 M3 7
3 M1 5
4 M4 8

Chiing ta c6 thé st dung MS Access dé tao ra cac bang trén chaa CSDL
StudentDB.mdb.

Nhu vay, trude khi viét chudng trinh JDBC, chiing ta cAn phai biét duge thong tin vé
ngudn dit litu. Chinh ham getConnection() sé cho lai tén mién cua ngudn di ligu
(DSN), ID cla ngudi sit dung va mat khdu (password) dé truy nhap vao ngudn dit
lidu cdn két ndi. DE két ndi duge véi mot CSDL thi né phai dang ky vao Data Sources
théng qua Control Panel/Administrative Tools va khai bao dudng dan, tén cia
nhitng CSDL can két noi (ddi véi Window).

Vi du 9.1. Doc ldn lugt cic truong cia mot bang dit liu trong CSDL.

Trong vi du nay ching ta mudn liét ké tat ca ho (FName) va tén sinh vién (LName)
tit bang Student trong CSDL StudentDB (StudentDB.mdb dugc tao ra bang Access)
su dung lénh SELECT cta SQL. '

// Mot vi du don gidn stt dung JDBC dé doc dif liéu tir CSDL: JDBCSample.java.

import java.sdql.*;

public class JDBCSample({

public static void main(Stringl[] args) {
try!{// Nap Driver JdbcOdbcDriver

Class.forName ("sun.jdbc.odbc.JdbcOdbeDriver”) ;
}catch (ClassNotFoundException e)
System.out.println{"Khong nap duoc lop Driver");
return;

}

try{// Moi truy nhap vio CSDL déu thyc hién trong kho6i try - catch
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j} X4c dinh tén cia CSDL, tén ngudi sir dung v mat khau
Connection con =
DriverManager.gethnmecticn{"jdbc:cdhc:StudentDB","“,"“};
J{ Thiét 1ap va thuc hién cic 1énh cua SQL
Statement stmt = con.createstatement (Y
ResultSet rs = t:nt.exemltegﬂyt"sELEET Fieme,
{Name FROM STUDENT") ;
// Hién thi k€t qua sau khi 43 sir dung céc lenh chia SQL dé truy vin
while (rs.next {3 }{
System.out.print (rs .getString("FName“ Y+ N )i
System.out .printlnirs .getsString (nLName")) i
}
/f Dong lai cdc ngudn dif ligu da duge m&
rs.close ()
atmt .closel)
con.closel)
}catch[SQLExqeption se) {
System.out .pri.nt].n(“Loi o SQL: "+ se.getMessage());
se .printStackTrace {gystem. out};

}

Pay 1a chudng trinh Java don gian s% dung JDBC APL Chuong trinh nay minh hoa
che bude co s6, can thigt dé truy nhép vao cac bang dit lidu va ligt k& mot sO trudng
dit lidu tix cac bang da liéu dé.

Sau day chung ta xét mbt 88 giao dién, mbt s§ 16p trong goi java.sql va mot 6 ham
chinh ctia chung [41.

L&p DriverManager

Lép DriverManager chiu trach nhiémnap cac bd didu khién JDBC va tao ra sd két
nd1 giita cac 361 tuong cua CSDL. Trude khi sit dung mot bd diéu khién (Driver) thi
né phai dude dang k¥ véi DriverManager. Didu nay thyc hién dudc bing cach su
dung ham forName() cna 16p Class:
try{
Class.forName(“sun.jdbc.odbé.JdchdbcDriver“};

Class.forName(“com.oracle.jdbc.OracleDriver"};
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}catch (ClassNotFoundException e) {
/{ Xt 1§ ngoai 1& khi khong nap duge
}

Sau d6 chudng trinh phai sit dung DriverManager.getConnection(String url) dé
tao ra tiing sy két ndi véi CSDI.

B6 digu khién JDBC st dung lép JDBC URL (Uniform Resource Locator) dé xac
dinh va két néi v6i mot CSDL. Dang tdng quat cita bd didu khién url la:

Jdbedriver:databaseName

Giao dién Connection

Giao dién java.sql.Connection phuc vu cho viée két néi cac CSDL. Déi tugng caa cac
16p Statement, PreparedStatement va CallableStatement c6 thé st dung ham
DriverManager.getConnection() dé thiét lap mét két néi:

Connection con =
DriverManager .getCormmection("url”, "userName", "password") ;

Trong d6, url la déi tugng cua JDBC URL xac dinh tén caa CSDL can truy
nhip, userName tén cla ngudi sd dung vA mat khiu password. D8l véi nhiing
CSDL khi md khong yéu cAdu khai bao tén ngudi sit dung va mat khau thi cac tham
bién d6 c6 thé 1a réng.

Connection con = DriverManager.getConnection("url®, "», "nr);
Sau khi da thiét lap dude 481 tugng con dé két ndi, ching ta c6 thé st dung cac ciu
lénh cha SQL dé truy van vao CSDL. Trong JDBC ¢é ba 16p xit 1y cac cau lénh dé.

Ngoat ra Connection c¢dn cd cac ham:

public abstract void commit() throws SQLException;

public abstract boolean getAutoCommit() throws SQLException;

public abstract void setAutoCommit(boolean autoCommit) throws SQLException;
public abstract String getMetaData() throws SQL Exception;

public abstract void setCatalog(String catalog) throws SQLException;
public abstract void setReadOnly(boolean readOnly) throws SQLException;
public abstract boolean isReadOnly(} throws SQLException;

Giao dién Statement

Giao dién Statement dé thyc hién cac lénh cla SQL. D6i tugng cha Statement phai
duge tao ra bang 1énh createStatement() cia Connection.
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connection con =
DriverManager .getCormection ("url", "userName", "password") ;

Statement stmt = cm.createStatementH;

Trong Statement c6 cac ham: executel), executeQuery(), executeUpdate() va
executeBatch{), v.U. nhan cac tham & 13 cac cau lénh cna SQL dé thuc hién. Nhiing
lénh caa SQL thuc hién duge vol cac lénh trén la: CREATE, DROP, INSERT,
UPDATE, DELETE, v.v. va c0 thé x1 1y theo 10.

D& thuye hién mot giao tac (transaction) ma can sti dupg nhiéu lénh thi cAn gol ham
setAutoCommit(false) 4& néu co mot lénh nao do khong thuc hién thanh cong thi
khdi phuyc duge phan thong tin con lai. Sau d6 ¢d thé st dung executeUpdate() dé cap
nhat:
try{
con. setAutoCommit {(false};
stmt.executeUpdate(“UPDATE STUDENT SET FNRAME = ‘Tran Aoh’
WHERE STUDENTINO = 107} ; /f Thuchién lenh Update(}
con.comuit (};
}eatch (SQLEXception e){
con.rollback(}; /f Khoi phuc lai ket qua khi thyc hién Khong thanh cong.

}

Luu y: sau Khi thyc hién cap nhat dit liéu thi phai goi ham commit() dé uy quyén
thay d6i nhing k&t qua da cap nhat, néu khong thi nhitng thay 16 trong qua trinh
cap nhat sé khong duge thuc thi.

Trong JDBC 2.0, cac két qua truy van duge T mdt CSDL cé thé chi cho phép doc,
nghia la khong cho phép thay ddi diz lidu hoac dudc phép cip nhit, thay doi dugc du
liéu. Dé c6 thé thay 48 dude dit lidu két qua thi cén phai truyén tham s6 cho lénh
createStetament() nhu saw |

Statement stmt = con.createStatement{

ResultSet. TYPE_SCROLL__SENS ITIVE,
ResultsSet. CONCUR__UPDATABLE) ;

ResultSet s = Sm.mmry(“m * FROM STUCENT") ;
rs.first ()
rs.updatelnt (1, 2);
rs.updateRUr-'() ;
Né&u khong truyén tham <3 cho createStatement () thi ching ta nhan dudc k&t qua

¢hi dude doc (read-only). Sau khi thyc hién cép nhat cac trudng di liéu thi phai gol
ham updateRow() dé ghi lai nhing thay 461 da duge thuc hién.
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Ham addBatch() cia Statement con cho phép chiing ta thue hién cap nhat céac
truong dit lidu véi nhidu 1an nhung duge thyc hién ciing mét lic. Vi du: c6 thé bs
sung vao bang Student trong CSDL StudentDB.mdb mét s6 ban ghi nhu sau:

con. sethutoConmit (false) ;

Statement stmt = con.createStatement (};

stmt . addBatch (“INSERT STUDENT VALUES (18, ‘Haong Trung’,’Thao’)*) ;

stmt . addBatch (“INSERT STUDENT VALUES (19, ‘Ngo Quang’, ‘Trang’}“);

int{] upCounts = stmt.executeBatch() ;

qosn.conmit();

Trude khi thue hign mét giao tac theo 16 (batch) véi CSDL chiing ta thudng phai thyc
hign uy quyén (commit) dé ddm bao c6 thé khoi phuc lai di lidu khi c6 mot thao tac
nao dé that bai. Sau moét s lin thyc hién addBatch() thi phii goi ham
executeBatch () dé chuyén cac 1énh SQL thyc hién theo 16 trong CSDL. Lénh nay tra
lai két qud 14  mAng céc s6 dong da dude cap nhat theo 16.

Giao dién PreparedStatement

Giao dién PreparedStatement cho phép chuong trinh thuc hién tién xit ¥ cac ciu
lénh ctua SQL dé tang hiéu qui xd ly. Ching ta c6 thé nhén duge déi tugng cua
PreparedStatement thong qua ham preparedStatement() cia Connection. Tham s&
cia ham nay la ciu 1énh cha SQL trong dé cé thé sit dung ky tu *? & cdc trudng di
liéu.

Connectt®on con =

DriverManager .getComnection ("url®, "userName", "password") ;
con. setAutoComit (false) ;
PreparedStatement stmt = con.preparedStatement {
“INSERT INTO STUDENT VALUES(?, ?, ?)”};

Sau d6 chiing ta c6 thé cap nhat ting trudng dit lidu véi doi tugng stmt nhu sau:

stmt .setInt (1,20); /f Dat gid tri 20 cho cot 1 (StudentNo 6 kiéu int)
stmt.setString(2,”Doan Van”); //Thay “Doan Van” vao cgt 2 (FName c6 kiéu String)
stmt.setString(3,”Trung”); //Thay “Trung” vio cot 3 (LName c6 kiéu String)

stmt .addBatch() ;

int[] wpCounts = stmt.executeBatch();

con.comit () ;
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Giao dién ResultSet

K&t qua cla cac cdu lénh xu ly véi SQL duge luu trd va xu ly théng qua déi tudng
ctia  ResultSet. Cac dé1 tuong cla ResultSet cb thé duge tao ra nhd cac lénh:
execute(), executeQuery(), executeUpdate() vi mdt 6 ham cua MetaData.

Khi thuc hién truy vin vdl execute@Query() thi khai bao
ResultSet 15 = st . executeQuery ("SELECT * FRCM STUCENT") ;

Chon ra t&t c cac dong caa bang STUDENT va géan két qua cho déi tugng rs cua
ResultSet. Chiing ta ¢6 thé xem ResultSet nhu la d6i tugng chia nhiing k&t qua truy

v&n vao CSDL theo ciu 1énh SELECT cta SQL.

Béang 9.4. Cac kidu dir ligu tuang Ung clia Java, SQL va cac ham getXXX()

Kiéu ctia SQL

Kiéu cua Java

Ham getXXX().

CHAR String getString()
VARCHAR String getString()
LONGVARCHAR String getString()
NUMBERIC java.math.BigDecimal getBigDecimal()
DECIMAL java.math.BigDecimal getBigDecimal(}
BIT Boolean (boolean) getBoolean()
TINYINT Integer (byte) getByte()
SMALLINT I'nteger (short) getShort()
INTEGER Integer (int) getInt(}
BIGINT Long (long) getLong()
REAL Float (float) getFloat()
FLOAT Double (double) getDouble()
DOUBLE Double (double) getDouble()
BINARY bytell getBytes(}
VARBINARY bytel] getBytes()
LONGVARBINARY  bytell getBytes()
DATE java.sgl.Date getDate()
TIME java.sql. Time getTime()
TIMESTAMP java.sgl. Timestamp getTimestamp()

Dé doc gia tri clia cac cdt (trudng dit liéu) cb thé st dung ham dang getXXX(), trong

d6 XXX dude thay thé tuong ing bing tén céc l6p, nhu getStr

ing(), getByte(), getint(),

v.v. thy thudc vao cac kidu cta cac trudng di ligu. Ham next() cho phép doc dong du
liéu ti&p theo va thong qua ham dang getXXX() dé doc ra ting trudng dit liéu.
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while(rs.next ()){

System.out.println{rs.getString("FName"));

}

Luu y: Gia tri tra lai cia ham getXXX(args) la dit liéu cua trudng co tén la args cia
cac dong dit liéu da duge chon ra. Ngoai ra ciing cAn phan biét cac kiéu cia Java véi
cac kiéu di liéu cia SQL. Mét s8 bd diéu khién khéng cho phép thye hién chinh xac

nhu trong Bang B9.4, Vi dy, ham getString() tra lai déi tugng cua lop String biéu
dién cho moi kiéu di lidu.

Statement con c6 ham executeUpdate() d¢é cap nhat di liéu va cho lai két qua 1a s8
nguyén chi ra s6 dong ciia CSDL da dugce két nodi, ham execute() duge st dung dé thyc
hién cdc lénh caa SQL.

Luu y: Lép java.sql. Types dinh nghia cac hang nguyén biéu didn cho cac kidu di
liéu ctia SQL chuan.

Dé thuc hién dugdc cap nhat, thudng chiing ta phai thuc hién chuyén dich ddu doc
qua cic hang cia bang di liéu k&t qui. Giao dién ResultSet cung cdp cac him dé
chuyén téi hang cAn cap nhat.

Bang 9.5. Bang cac ham chuyén dich theo cac hang trong bang két qua

Ham Nbi dung thuc hién

boolean first(} Chuyén vé hang dAu tién

boolean last() Chuyén vé hang cuéi ciing

boolean next() Chuyén sang hang tiép theo

boolean previous() Chuyén sang hang truée dé

void beforeFirst() Chuyén vé phia truéc hang dau tién

void afterLast() Chuyén vé phia sau hang cudi

boolean absolute(int n) Chuyén dén hang n, n 12 nguyén dudng

boolean relative(int n) Chuyén di vé phia trudc hay v& phai sau n
hang, tiy thude n 12 Am hay duong

vold moveToCurrentRow | Chuyén t\c'ii hang hién thai

vold moveTolnsertRow() | Chuyén t6i hang dé chén thém

boolean isFirst() Kiém tra xem c6 phai 1a hang dau khong

boolean isLast(} Kiém tra xem c6 phai 12 hang cudi khéng
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Ngoai nhitng théng tin nhan dugde bing ham getXXX() nhu da gidi thidu & bang 9.4,
thi van dé rdt quan trong trong cac tng dung CSDL la kha ning cap nhat duge
nhiing thong tin da duge xu ly. ResultSet cOn cung cdp mot loat cac ham dang
updateXXX() dé thuc hién cap nhat dit liéu déi véi tiung trudng hay tung hang du
liéu.
Vi du 9.2. Doc, hién thi, bé sung va cap nhat di liéu trong CSDL: StudentDB.mdb
import java.io,*;
import java.sqgl.*;
import java.util.StringTokenizer;
public class UpdateDataBase({
int i,NoOfColumns;
String StNo, StFName, StLName;
public void listStudent () throws SQLException ({
// Khoi 1a0 va nap JDBC-ODBC driver,
try{
Class.forName ("sun.jdbec.odbe . JdbcOdbeDriver™) ;
tecatch (ClassNotFoundException e) {
System.out.printin{"Khong nap duoc lop Driver");
return;
}
try{
/f Thiét lap d6i tugng két néi
Connection con = DriverManager.getConnection
(*jdbc:odbc:StudentDB", """, "");
/f Tao lap d6i tugng cha Statment
Statement stmt = con.createStatement () ;
/f Thuc hién 1énh truy vin SQL théng qua lénh SELECT
ResultSet rs = stmt.executeQuery ("SELECT * FROM STUD o,
{// Doc timg trudng dir liéu va gdn cho cdc bién cla Java
while (rs.next () ) {
StNo = rs.getString("STNO");
StFName = rs.getString{"FName"};
StLName = rs.getString("LName");
System.out.printIn{StNo+ * " + StRName + * " + StIName);
}
/{ Déng cdc d6i tuong da tao ra
rs.close() ;
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stmt.close();
con.close() ;
Ycatch (SQLException se) {
System.out.println("Loi o SQL: " + se.getMessage(});
se.printStackTrace (System.out);
}
} |
f/ Cap nhat céc trudng dit liu
public void update(String StFName,
String StLName,String StNo) throws SQLException
{
try{
Class.forName ("sun.jdbc.ocdbc.JdbcOdbeDriver") ;
}catch (ClassNotFoundException e)
System.out .println{"Khong nap ducc lop Driver"};
return;
}
try{
Connection con = DriverManager.getConnection
{"jdbc:odbc:StudentDB","",""};
Statement stmt =
comn.createStatement (ResultSet .TYPE_SCROLL_SENSITIVE,
ResultSEt.CONCUR_UPDATABLE];

ResultSet rs = stmt.executeQuery("SELECT * FRCM STUDENT");
rs.last {); /{ Chuyén vé dong cudi
rs.updateString(l, StNo); // Thay gid tri clia trudng s6 1 bang StNo

rs.updatesString (2, StFName)// Thay gid tri cha trudng s6 2 bang StFName

rs.updateString (3, StLName); //Thay gia tri cia truong s6 2 bliing StLName

rs.updateRow{} ; /{ Thuc hién cip nhat cic théng tin
StNo = rs.getString("*STNO"};

StFName = rs.getString("FName");

StLName

rs.getString("LName") ;

System.out .println(StNo+ " " + StFName + " " + StIName} ;
rs.close{};

stmt .close();

con.close();

}catch (SQLException se} {
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System.out .println("Loi o SQL: " + se.getMessage());
ge.print8StackTrace (System.out) ;

}
/1 Cap nhat cac truomg dit lieu theo 16
public void batchUpdate{) throws SQLExXception
{
try{
Class . forName {"sun.jdbe.odbe . JdbeOdbcDriver") ;
}catch (ClassNotFoundException e) {
System.out .println("Khong nap duoc lop Driver"};
return;
}
try{
Connection con = DriverManager.getConnection
("jdbc:odbc:StudentDB", ", ) .
con.setAutoCommit {(false) ;
Statement stmt = con.createStatement () ;
stmt . addBatch("INSERT INTC STUDENT VALUES (20, 'Hoang
Trung', 'Thong'}™);
int [] upCounts = stmt.executeBatch{);
con.commit {}; //Thuc hién cip nhét theo 16
stmt.close{);
con.close{};
}eatech (SQLException se) {
System.out.println{"Loi o SQL: " + se.getMessage()};
ge.printStackTrace {System.out) ;

}
{// Chuong trinh chinh
public static void main(String(] axgs) {
UpdateDataBase 8v = new UpdateDataBase(};
try{
DataInputStream stream = new DataInputStream(System.in);
sv.ligtStudent () ;
System.out .println({" ------ Cap nhat ban ghi cuoi ---");
try{

18.LTH-A
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System.out.print ("StNo =");
sv.StNo
System.ocut .print ("St FName ="

stream.readLine () ;

sv.StFName stream.readLine (

System.out.print ("St LName ="
5v.StLName = stream.readLine{
}catch{IOException e}

sv.StNo= sv.StCFName

)
)
)
)

r

!

4

sv.StLName ="";}

sv.update (sv.StFName, sv.StLName, sv #StNo} ;

sv.listStudent (};
System.out.println{*
sv.batchUpdate{};
sv.listStudent () ;
}catch{SQLException se) {

Bo sung ban ghi moi

System.out .println{"SQL Error " + se);

return;
}
bl
Bang 9.6. Bang cac ham cép nhat dir liu trong bang két qua
Ham Néi dung thyc hién
void updateBigDecimal(String ColName, | Cap nhat cdt c6 tén ColName
BigDecimal x) theo sd'ldn
void updateBigDecimal{int Collndex, | Cap nhat codt 88 Collndex theo

BigDecimal x)

s6 lon

void updateBoolean(String ColName, boolean b)

Cap nhit c6t c6 tén ColName
theo kiéu boolean

void updateBoolean(int Colindex, boolean b)

Cap nhat cot s8 Collndex theo
kiéu boolean

void updateDouble(String ColName, double d)

Cap nhat cdt ¢6 tén ColName
theo kiéu double

void updateDouble(int Collndex, double d)

Cap nhat c¢dt s6 Collndex theo
kiéu double

void updatelnt(String ColName, int 1)

Cap nhat cdt s§ ColNume theo
kidu int

void updateInt(int Collndex, int i)

Cap nhat cdt s§ Collndex theo
kiéu int

void updateFloat(int Collndex, float f)

Cap nhat c6t s6 Collndex theo
kiéu float

void updateFloat(String ColName, float f)

Cap nhat cft sb ColName theo
kiéu float

18.LTH-B
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{iép béng 9.6

void updateString(String ColName, String s) C'E\P nhat cot s8 ColName theo_|
kiéu String

void updateString(int Collndex, String &) Cap nhat cét s6 Collndex theo
kiéu String

void updateObject(String ColName, Object o) Cap nhat cit s8 ColName theo
kiéu Object

void updateObject(int Collndex, Object 0) Cap nhat cét s6 ColIndex theo
kiéu Object

void updateRow() Cap nhat lai hang

void updateTime(String ColName, Time t) Cap nhat lai thoi glan cua hang
c6 tén ColName

void updateTime(int Collndex, Time t} Cap nhat lai thdi gian cia hang
¢6 8 Collndex J

Giao dién DatabaseMetaData

Mudn xit 1y dude cae dit lidu cia mét CSDL thi chung ta phai biét duge nhitng thong
tin chung vé c&u tric cia CSDL d6 nhu: hé QTCSDL, tén cla cac bang dit liéu, tén
goi clia cac trudng dif ligu, v.v.

Dé bist duge nhiing théng tin chung vé cdu tric cia mdt hé CSDL, ching ta ¢6 thé
sit dung giao dién java.sql.DatabaseMetaData thong qua ham getMetaData().
DatabaseMetaData dbmeta = con.getMetaDatal);

trong d6, con 12 d61 tugng két ndi da dude tao ra béi ldp Connection.

Lép DatabaseMetaData cung cdp mdt s6 ham dugc nap chong dé xac dinh duge
nhiing théng tin vé cu hinh chia mot CSDL. Mot s ham cho lai d&1 tugng caa String
(getURL()), mdt 8 tra lai gia tri logic (nullsAreSortedHigh()) hay tra lai gia tri
nguyén nhu ham getMaxConnection()}. Nhitng ham khac cho lai két qua la cac déi
tugng clia ResultSet nhu: getColumns(), getTableType(), getPrivileges(), v.v.

Vi du 9.3 Chuong trinh xac dinh nhing thong tin chung vé ciu truc cia CSDL.
import java.sql.*;
import java.util.StringTokenizer;
public class DBViewer {
final static String jdbcURL = "jdbc:odbc:StudentDBY;
final static String jdbcDriver = "sun.jdbe.odbe.JdocOdxcOriver” ;
public static void main(Stringl] args) {

system.out.printin(*---Database Viewer ---");
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try {
// Dang ky bo diéu khién JdbcOdbcDriver
Class.forName (jdbcDriver) ;
/f K&t néi véi CSDL SrudentDB
Connection con =
DriverManager.getConnection (jdbcURL, "n, nv).;
// Tao ra dbmd dé nhén cdc théng tin vé c4u tnic cia CSDL d4 két ndi
DatabaseMetaData dbmd = con.getMetaDatad{) ;
{/ In ra nhitng théng tin vé cdu triic ciia CSDL d3 két noi
System.out.printIn("Drive Name: " + dbmd.getDriverName());
System.out.println("Database Product: " +
dbmd.getDatabaseProductName () ) ;
System.out .println("SQL Keywords Supported:" );
// Tao ra d6i tuong st dé nhan cdc tir khod cia SQL
StringTokenizer st =
new StringTokenizer (dbmd.getSQLKeywords{),", ") ;
while{st.hasMoreTokens{})
// Hién thi cdc tir khéa cia SQL

System.out .println{""+st.nextToken() ) ;

// D6i tugng allTables chia tét ¢4 cdc bang trong CSDL
String(ltableTypes = {"TABLE"};
ResultSet allTables =
dbmd.getTables (null, mull, mill, tableTypes]) ;
while (allTables.next()) {
// Doc va in ra tén, kiéu cha timg bang
String table_name =
allTables.getString{"TABLE_NAME");
System.out .println("Table Name:" + table name);
System.cut .println("Table Type:" +
allTables.getString ("TABLE_TYPE"}};
System.out.println("Indexs: "};
/f Xac dinh tén cua chi s6 (Index) va tén cdc trudng dit liéu
ResultSet indexList = dbmd.getIndexInfo {null,null,
table name, false, false);
while (indexList.next(}) {

// Inra tén cia chi s6 (Index) va tén cdc trudmg dir liéu
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System.out.println("Index Name:" +
indexList.getString["INDEX_NAME")};
System.out.println("Column Name:" +
indexList.getString(“OOLUMN_N@ME"));
}
indexList .close(};
}
allTables.closel();
con.close{);
lcatch (ClassNotFoundException ce) {
System.out.println{“Unable to load database driver class");
}eatch (SQLException se) {
System.out .printin{"SQL Exception: " + ge.getMessage ()} ;

}

}

Gia st StudentDB 1a CSDL dudc tao ra b3i Microsoft Access thi chudng trinh trén
thye hién sé cho két qua dang:

--- Dabase Viewer ---

Driver Name: JDBC-ODBC Bridge

Database Product: Access

SQL Keywords Supported:

ALPHANUMERIC

BYTE

Table Name: Student
Table Type: TABLE
Indexs:
Index Name: PrimaryKey
Column Name: StudentNo

Giao dién ResultSetMetaData

Giao dién ResultSetMetaData cung cdp cac thong tin vé cAu tric cu thé cla
ResultSet, bao gdm ca s8 cft, tén va gia tri cia ching. Vi du sau 14 mdt chuong trinh
hién thi cac kigu va gia tri cla tiing trudng cua mot bang di liéu.
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Vi du 9.4. Chudng trinh hién thi mét bang dit lidu.
import java.sql.+*;

import java.util.StringTokenizer;

public class TableViewer |

final static String jdbcURL = "jdbc:odbc:StudentDB" ;
final static String jdbcDriver =

"sun.jdbc.odbc.JdbcOdbeDriver®;

final static String table = "STUDENT" ;

‘public static void main(java.lang.String[]args) {
System.out.println("---Table Viewer --="});
try {

Class. forName {jdbcDriver) ;

Connection con =
DriverManager.getConnection(jdchRL, mn

Statement stmt = con.createStatement () ;

R

// Doc ra ca bing Student va dva vio d6i tuong rs
ResultSet rs = stmt.executeQuery("SELECT * FROM " + table) ;
/l Doc ra céc thong tin vé rs
ResultSetMetabata rsmad = rs.getMetabata();
/! Xéc dinh s6 cot cla rsmd
int colCount = rsmd.getColumnCount {} ;
for{int col = 1; col <= colCount; col++)
{
// Inra tén v kiéu cha timg trudng dit lieu trong rsmd
System.out.print(rsmd.getColuanabel(col});
System.aut.print (" (" + remd.getColumTypeiName (col) + ") 1) ;
if{col < colCount)
System.out.print (", »);
}
System.ocut.println();
while(rs.next ()){
// In ra dong dit liéu trong rsmd
for(int col = 1; col <= colCount; col++)
{
System.out.print (rs.getString(col));
if{col < colCount)

System.out.print{" n);
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)

system.out .println{);
}
rs.closel);
stmt.close ()
con.close(};
}
catch {ClassNotFoundException e) |
Swmamaﬂ;deMniﬂmdﬂeto]oaidmzbaﬁzddxerckmsﬂ;
}
catch (SQLException se) {
System.out . print1n("SQL Excepticn: " + se.getMessage () ) ;

}
Dich va thuc hién chudng trinh trén ching ta c6 duge két qua dang:

- - - Table Viewer - - -

StudentNo (SHORT), FName (VARCHAR), LName (VARCHAR)
1 Vi Vian An

9 Tran Anh Tuén,

Nhitng vin dé sdu hon vé két ndi CSDL va ang dung, ban ¢6 thé tham khdo & tai lidu
sO [4].

9.3. LAP TRINH TREN MANG

D& trao déi dude gida cac dng dung véi nhau trén mang, Java st dung TCP/IP dé
k&t ndi mang théng qua két ndi cac socket (hée) dé giii va nhan cac thong diép
(message). DO chinh 1a su trao 451 dibm véi diém (point - to - point), trong d6 mdt
diém cubi 1a ung dung cua ban.

Mot socket déng vai tro nhu 1a mot dAu cubi cda qua trinh trao di trong mot hé
thong hay giita cac hé thong v6i nhau. Java cung cép nhiéu lép dé thuc hién cac
nhiém vu clia socket phuc vy va socket khdch hang.
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Bang 9.5. Cac 1dp x{t ly socket trén mang

Tén lap/ giao dién Mé ta cac chite nang

InetAddress Biéu dién dia chi cha Internet

ServerSocket Biéu dién cho Server Socket

Socket Biéu dién cho Client Socket

DatagramSocket Bidu dién cho Dqtagram Socket, mdt dang
cai dat cla giao 1€ két néi

DatagramPacket Biéu dién cho Datagram Packet, mé ta chi
tigt vé ndi nhan va vé dit liéu dude gt di

SocketImpl Cai dat cho Server Socket va Socket

SocketImplFactory | Mot thé hién cu thé cua SocketImpl

Socket cta Java

Trong Java c6 16p Socket 4 géi java.net dé thuc hién cac két néi theo TCP/IP. Vi du,
d€ k&t ndi mdt socket véi Web Server thuc hién qua ¢ng mic dinh (port 80) & dia
chi: http://www javasoft.com thi cAn phai tao ra mét d8i tugng ctta Socket nhu sau:

Socket soc = new Socket(“wwiw.javasoft.com”,80);
Khi d6 c¢6 thé xay ra hai ngoai lé:

1. Gap ngoailé UnknownHostException: khong xac dinh duge may cht hay may
chu khai bao khéng hgp 18;

2. Gap ngoai 1&¢ IOException: néu két noi socket v6i may chu hgp 18 nhung
khong thue hién duge.

Khi k&t n8i thanh c¢éng thi viée ti€p theo 13 thuc hién trao d6i cac thong diép théng
qua InputStream va QutpuiStream.

InputStream instream = soc.getInputStream();

QutputStream instream = soc.getOutputStream();

Vi du 9.5. St dung 16p Socket dé tim théong tin (doc cac tép html ) tit Web Server.
Gia st ching ta mudn truy nhap théng tin & dia chi:
http://www.nus.edu.sg: 80/NUSinfo/UG/ug. html

Luu ¥: Ca phap cia HTTP URL c¢6 dang chinh:

http: [ fhostName/[ .portNumber]/directory / fileName
// WebRetriever.java
import java.io.*;

import java.net.*;
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class WebRetriever {
Socket soc; // D61 tuong dé thuc hién két ndi socket
outputStream os; //D6ituong dé giri thong diép
InputStream is; //D6iumong dé nhan thong diép
WebRetriever (String server, int port) throws IOException,
UnknownHostException{
soc = new Socket (server, poert)
os = soc.getoutputStream();
is = soc.getInputStream{};
}
void request (String path) {// Gui di mot théng diép (yéu ciu)
try{
string msg = "GET " + path + "\n\n";
os.write (msg.getBytes(});
Ycatch (IOException e) {
System.err.println("Error in HTTP request!");
}
}
void getResponse () { // Nhan mét thong diép (d€ trd 15i)
int c; ‘
try{
while((c = is.read()) != -1) /{ Doc timg Ky tu
System.out.print ((char}c); /{ In ra timg ky tu
Ycatch (IOException e) {
System.err. printin{"Errer in resding from Web Sexvex!");
}
}
public void finalize{){ // Don dep (giai phong céc d6i wong)
try{
is.close() ;os.close() ;soc.closel);
}catch (I0Exception e) {
system.err.printin("Error in closing connection!®};
}
}
public static void main(string args[l) {
try{
WebRetriever w = new WebRetriever ("www.nus.edu.sg", 80} ;
w.request(“/NUSinfo/UG/ug.html“);



282 L&p trinh hudng ddi tugng véi Java

w.getResponse () ;

Jcatch{UnknownHostException h) {
System.err.println("Hostname Unknown!");

}ecatch(IOException e) {
System,ery.printin ("Error in camecting to Host!");

Lép ServerSocket

Trong vi dy 9.4 chiing ta d3 xét mdt chuong trinh thuc hién k&t néi véi may phue vu
(Server). Tiép theo ching ta muén xiy dung mdt chudng trinh dé phuc vu khach
hang (Client). Chiing ta xét trudng hop doi xiing, trudng hop trao déi hai chiéu.

Trong mdé hinh mang cua Java, cic yéu cAu ciia khach hang duge x@ 1y bai 1dp
ServerSocket.

Dé két ndi dude v4i may phue vu thi tram phuc vu cin phai biét duge hai théng tin:
s6 hiéu chia céng két néi va may cha (Host), con ServerSocket thi cdn phai biét s6
hiéu cia may khach,

Qua trinh thyc hién theo mé hinh Server / Client c¢6 thé mé ta khai quat nhu sau:

Qua trinh phuc vu ' Qua trinh yéu cau (khach hang)

ServerSocket s = new ServerSocket (8080); Qua trinh thie hién coéng viée riéng

// Céng da dang ky chd yéu cdu ciia khéch
Socket socl = s.accept();

{f Cha khich sap téi
#/ Su thuc hién clia Server bi treo lat Socket soc2 = neww Socket{server, 7070)
Chg. ..

// Nhan dugc yéu cdu clia khich hang v

/{ Tram Server hoat déng trd lai

Hinh 9.2. Qud trinh thic hién Server/Client.
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Hién nhién hai d6i tugng socl, soc2 la déi ngiu nhau: mét di tugng doc nhing
théng tin ma d6i tugng kia gitl va ngudgc lai d5i tugng nay gui va déi tugng kia nhén,

Vidu 9.6. XAy dung lop WebServer dé phuc vu choe khach hang.
import java.io.*;
import java.net.*;
import java.util.*;
class WebServer {
Socket soc;
Outputstream os;
DataInputStream is;
String resource;
// Nhan cdc yéu ciu
void getRequest () {
try{
String msg;
while({msg = is.readline()) != null} {
J/ Néu khong c6 yéu cu thi thodt khoi chu trinh while
if (msg.equals("")) break;
/1 Stt dung 16p StringTokenizer d€ géi céc xau
StringTokenizer t= new StringTokenizer (msg) ;
{/ Ly ra tir ddu ctia mdi dong
. String token = t .nextToken () ;
// Né&u token 12 “GET” thi doc token tiép
if (token.equals ("GET"))
resource = t.nextTokenl();

}

}catch (IOException e} {

Swﬁamen:pﬁnthﬂ“mzarrafrdngvbbreqmstﬂ);

}
}
void returnResponse () {
int c;
try{
FileInputStream f - new FileIrputStream("." + resource);
whilef{{c = is.read(})) '= -1)

os.writelc); /f Ghi ting ky tu lén tép
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f.close(});
}catch{IOException e) {
Systan. err . println("Error in resding from Web Server! ™) ;

)
public void finalize(){
try{
ig.cloge() ;os.closed) ;scc.close();
}catch(IOException e} {
System.err.printin("Error in closing comection!”);
}
} WebServer (Socket s) throws IOException(
soC = §;
08 = soc.getOutputStream|);
is = new DataInputStream({soc.getInputStream{));
}
public static void main(String args|[]}{
try{
ServerSocket s = new ServerSocket {8080);
WebServer w = new WebServer(s.accept());
w.getRequest () ;

w.returnResponse () ;

}catch (I0Exception e) { System.err.println{"Error
in Server!T);

}

Muén biét chi tiét va ddy du vé 14p trinh trén mang vdi cac giao dién AWT API, ban
c6 thé tham khao & tai liu [9], [10).
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CHUONG X

LAP TRINH VOI CAC THANH PHAN SWING

I ey

10.1. GIO! THIEU VE SWING

Swing la thanh phan cla JFC (Java Foundation Class), 1a sy md rong va cai tién
dang k& cia AWT. N6 cung cép cac thanh phin dé phat tricn giao ditn d6 hoa GUI
cho cae chuong trinh Ung dung va cac chudng trinh ting dung nhing (applet).

R4t khé dé tao ra duge mdt hé théng tritu tugng thyc sy sao cho L4t ca cac hé théng
déu duge thuc hién theo cing mdt cach. Vi dy, nhitng hé thong khac nhau s& théng
bao vé sy di chuyén cta cac loai phim chudt {(mouse) khac nhau va chc phin ta GUI
nhu céac ntit nhan (Button) sé hoat d6ng khéac nhau trén nhiing nén (platform) khae
nhau. Ngudi 14ap trinh s¢ rat kho ma vi6t duge mot hé thong AWT cho mdt nén cu thé
ma noé lai thyc hién giéng nhu th& trén nhitng nén khac. Mudn thuc hién duge ditu
nay thi nhing ngudi 1ap trinh phai thyc hién r4&t nhidu phép thi (fest) truée khi xay
dyng mot chuong trinh Ung dung. Dé gidi quyét duge v&n & néu trén thi cong ddng
phén mém can mot hé théng mdi,

Microsoft st dung AFC (Application Foundation Class), NetsCape dé xudt IFC
(Internet Foundation Class), con Sun xay dung JFC.

J¥C duge phat trién dya trén md hinh ti JDK1.1, hoan toan dya vao cAc thanh phan
Container vi Frame. Ban c6 thé nap JFC tu hitp:/ /www.}'a.ua.soft.cmn/proa'ucts_L

Vi du 10.1 Mt chudng trinh don gian st dung Swing

Swing cho phép mdt chuang trinh Java hoat dong giong nhu mot thanh phin don
hay mdt nhom cac thanh phan, Chung ta ¢ thé tao ra mot chuong trinh Java cé giao
dién st dung nhiing chdc nang &t co ban (c6 phén “ngdy thd”) cta hé didu hanh nhu
Window, nhung no lai ¢t th& thue hién gidng nhu thé trén nhiing nén khéc mot cach
hoan todn tudng thich.

Cac phin td cha Swing la cac thanh phan duge chita trong gbi javax.swing. Khi
mudn st dung mét 18p cua Swing thi phai nhéap vao chudng trinh cua ban gon:
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import javax.swing.*;

Mét chuong trinh st cung Swing don gian c¢6 thé dude viét nhu sau:

import java.awt.*;

import javax.swing.*;

public class DonGian extends JComponent{

static JFrame mFrm;

public void paint (Graphics g){
g.setColor (Color.black) ;
g.drawString (" Lap trinh voi Swing!"™, 30, 20);
}

public static void main(String args[] ){
mFrm = new JFrame ("Lap trinh voi Swing!");
DonGian ep = new Progl();
mFrm.getContentPane () .add (" Center", ep);
mFrm.setSize (200, 100);
mFrm.setVisible (true);
}

}

Cac 16p trong gbi javax.swing nhu: JFrame, JComponent la cac 16p con dude md
rong cua Frame, Component tuong tng cta géi java.awt. Chuong trinh trén thuc
hién giéng nhu chuong trinh dugc viét & nhitng chuong trude khi st dung cac 16p cla
g6i java.awt, nhung khéae ¢ chd né xt 1y hoan hao moi chic nang ma chuong trinh dé

223 § thanh céng cu

hién thi, vi du khi nhan vao biéu tugng déng chuong trinh

£ Lap trinh voi -.. () [E1] B

Lap trinh voi Swing!

Hinh 10.1 Chuong trinh DonGian

thi chiic nédng nay thuc hién duge viée k&t thic thyc hién chuong trinh. Chic ning
nay khong thuc hién duge khi st dung 16p Frame cta géi java.awt.

10.2. CAC THANH PHAN CUA SWING

Swing ¢6 cac thanh phin sau: Windows, Menus, AbstractButton, Label, Buttons,
Panels, Layouts, Icons, Borders, Toolbars, ListBoxes, CheckBoxes, Tables, Trees.

> Windows: Swing cung cép cdu tric phan cdp cua 16p Window, d6 1a nhiing 16p
md rong (k& thira) tit cac 16p cia AWT, bao goém:
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o JWindow md rong cua 10p Window
e J¥rame md rong cua lop Frame
¢ JDialog md réng cua 1ép Dialog

Nhiing 16p trén khac véi cic 16p caa AWT & chd, ching st dung mét thanh phan
riéng bidt dé dua vio va sip xép lai trong cic thanh phéan cua GUL

>  Mecnus: Cac ldp ena Swing ciing duge md rfng cic 1dp tuong ing cua AWT.
Swing ¢6 cac 16p: JMenuBar, JMenu, JMenultem, JCheckBoxMenultem,
JradioButtonMenultem.

Vi du 10.2. Chuong trinh mb ta cach st dung Menu v Window cua Swing.
import java.awb.*;
import java.awt.event.*;
import javax.swing.JPopupMenu;
import javax.swing.JMenu;
import javax.swing.JMenultem;
import javax.swing.JCheckBoxMenultem;
import javax.swing.JRadioButtonMenultem;
import javax.swing.ButtonGroup:
import javax.swing.JMenuBar;
import javax.swing.KeyStroke;
import javax.swing.Imagelcon;
import javax.swing.*;
import javax.swing.JTextArea;
import javax.swing.JScrollPane;
import javax.swing.JFrame;
1% Lép PopupMenuDemo thue higén Menu popup */
public class PopupMenubemo extends JEramne implements
ActionListener,
ItemListener

JTexthArea output;
JScrollPane scrollPane;
String newline = "\n";
JPopupMenu popup;
JButton Jjb:
public PopupMenuDemo ()
{

JMenuBar menuBar;

JMenu menu, submenu;

JMenultem menultem;
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JRadioButtonMenultem rbMenultem;
JCheckBoxMenultem cbMenultem;
jb = new JButton("Click™):
jb.setToolTipText (" Click Me"};
addWwindowlistener (new WindowAdapter{)
{
public void windowClosing{WindowEvent e)
{
System.exit (0);
}
by

/{ B3 sung cac thanh phan vio window, st dung BorderLayout méc dinh.

Container contentPane = getContentPane{);

contentPane.setLayout {new FlowLayout({});

output = new JTextArea(l0,40);

output.setEditable (false);

scrollPane = new JScrollPane{output);

contentPane . add (ib};

conteﬁtPane.add(scrollPane, BorderLayout .CENTER} ;

{// Tao lap thanh menu bar

menuBar = new JMenuBar (};

setdMenuBar {menuBar}) ;

/f Tao 1ap mue menu th nh&t A Menu

menu = new JMenu("A Menu")}:

menu.setMnemcnic {(KeyEvent .VK_A};

menu.getAccessibleContext () .setAccessibleDescription
"The only menu in this program that has menu item" ) ;

menuBar .add (menu) ;

/f Mdt nhém cac muc menu

menultem = new JMenultem (A text-only menu
,KeyEvent.VK_T);

/1 8l dung cac phim tat
menultem.sethAccelerator (KeyStroke.getKeyStroke
KeyEvent.VK_T, ActionEvent .ALT_MASK});

menultem.getAccessibleContext().setAccessibleDescription(“T
doesn’'t really do anything");

menulten.addActionListener (this);

menu.add {menultem) ;

menultem = new JMenultem ("Both text and icon",
new Imagelcon{" images/middle.gif"))};
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menultem. setMnemonic (KeyEvent .VK_B);
menultem.addActionlistener (this);
menu.add {menultem) ;

menultem = new JMenultem ( new Imagelcon ("images/middle.gif"));
menultem.setMnemonic ( (KeyEvent.VK D)} ;

menultem.addictionlListener{this):

menu.add {menultem) ;
// Tao ra nhém cac nut radio button cho menu items
menu.addSeparator (3 ;
ButtonGroup group = new ButtonGroup(};
roMerultem = new JRadioButtonMenuItem (" Aradio button menu item);
rbMenultem.setSelected(true};
rbMenuItem.setMaemonic(KeyEvent.VK_R};
group.add (rbMenultem) ;
rbMenuitem.addActionListener {this);
rbMenultem = new JRadicButtonMenultem (" Ancther item" }:
roMenultem. setMnemonic (KeyEvent . VK Q) ;
group.add (rhMenultem) ;
rbMenultem.addActionListener (this};
menu.add (rbMenultem) ;
/' Tao ra nhém cac muc trong hdp kiém tra
mentu . addSeparator();
chbMenultem = new JCheckBoxMenulItem("A check beox menu item™ ) ;
cbhbMenultem. setMnemonic (KeyEvent .VK_C);
chbMenultem.addItemListener (this};
menu.add (cbMenultem) ;
cohMenuItem = new JCheckBoxMenultem("Another one");
chbMenultem.setMnemonic (KeyEvent .VK_H);
ebMenultem.addItemListener (this};
menu.add (cbMenultem) ;
// Menu con
menu.addSeparator () ;
submenu = new JMenu{" A submenu");
submenu . setMnemonic (KeyEvent. VK_S):
menultem = new JMenulItem(" An item in the submenu"};

renultem.setAccelerator (KeyStroke.getKeyStroke (KeyEvent . VE_
Z2,ActionEvent .ALT MASK));

menultem.addActionListener (this);
submenu.add {menultem) ;

menultem = new JMenulten("Another item™");
menultem.addActionListener(this};
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submenu.add(menultem);
menu. add {(submenu) ;
#/ Tao l&p menu tiép trong menu bar
menu = new JHenu (" Ancther Menu"});
menu.setMnemonic(KeyEvent.VK_N);
menu.getAccessibleContext () .setAccessiblelescription |
"This menu does nothing");
menuBar.add{menu) ;
{// Tao lap popup menu
popup = new JPopupMenul() ;
menultem = new JMenultem( A popup menu item”);
menultem.addActionlistener (this);
popup.add (menultem) ;
menultem = new JMenuItem{”Another menu Item");
menultem.addActionlListener {this);
popup.add (menultem) ;
// Bd sung phén ti xG 1§ cic su kién pop up menu vdi chudt
Mouselistener popuplistener = new Popuplistener();
output .addMouseListener (popuplistener) ;
menuBar. addMouseLlistener (popupListener) ;
}
public void actionPerformed(ActionEvent e)
{
JMenultem source = (JMenultem} (e.getSource{));
String s = "Action event detected."+ newline +" Event
souce" + source.getText (}+" (an instance of"+
getClassName {(source) +" )" ;
output.append(s+newline);
}
public void itemStateChanged{ItemEvent e)
{

JMenultem source = (JMenultem} {e.getSource());

String s = "Item event detected.”+ newline +" Event scurce:"”
+ source.getText () +" (an instance of"+
getClassName (source)+" )"+ newline +"New
state:"+((e.getStateChange () ==ItemEvent.SELECTED}?

"selected" :"unselected") ;
output.append (s + newline);

protected String getClassName (Object o)
{
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String classString = o.getClass() .getName();
int dotIndex = classString.lastIndexOf(".");
return classString.substring(dotIndex+1);

) .

public static void main(String{] args)

{
PopupMenuDemo window = new PopupMenuDemo () ;
window.setTitle (" PopupMenuDemo" ) ;
window.setSize (450,260);
window.setVisible (true);

}

class PopupListener extends MouseAdapter

{

public void mousePressed(MouseEvent e)

{
maybeShowPopup (e) ;

}

public void mouseReleased (MouseEvent e)

{
maybeShowPopup (e) ;

}

private void maybeShowPopup (MouseEvent e)

{
if (e.isPopupTrigger())

{ .
popup . show (e.getComponent (),
e.getX(),e.get¥());

}

Né&u ban chon muc A Menu va sau d6 chon A submenu thi chuong trinh sé& dugc
hién thi nhu hinh 9.2.

e PopupMenisDerno

Hinh 10.2 Chwong trinh PopupMenuDemo

- 20LTH-A
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Panels: Lép JPanel trong Swing duge md rng tit Panel cia AWT dé hd trg

chov@chaolapcécvﬁngdém.JPanelcéthénlnhﬁngphuangthﬁcsau:

getAccessibleRole(): XAc dinh vai trd cua d6&i tugng
isOpaque(): Cho biét panel nhan duge 12 md hay dong

paintCompnent(Graphics): V& nén néu thanh phin tuong tng duge ma ra\

setBuffered(Boolean): Thay ddi cac dac tinh clia panel.

Layouts: Ngoai nhitng layout (cich bd tri sip x6p cac thanh phin) cia AWT,
Swing cung cfp thém nhing layout sau: BoxLayout, OverlayLayout,

ScrollPaneLayout va SpringLayout.

Borders:Géijavaxswﬁnglxwderchﬁacéc16ptﬂgxﬁlycﬁcdudngbi&m

Vi du 10.3. Chudng trinh mo ta cach st dung edc loai Borders khac nhau cia Swing.

import Java.awt.*;

impert Java.awt.event.*;

import javax.swing.BorderFactory;
import Jjavax.swing.border.Border;
import javax.swing.border.TitledBorder;
import Jjavax.swing.Imagelcon;

import javax.swing.JTabbedPane;

import Jjavax.swing.JLabel;

import Jjavax.swing.JPanel;

import Jjavax.swing.JFrame;

import Javax.swing.Box:

import Jjavax.swing.BoxLayout;

public class BorderDemo extends JErame

{

public BorderDemo ()

{

super (" BorderDemo" ) ;

Border blackline, etched, raisedbevel, loweredbevel, empty;
/f Dat dudng bién 10 pixels

Border paneEdge = BorderFactory.createEmptyBorder(O,lO,lO,lO};
blackline = BorderFactory.createLineBorder(Color.black};
etched = BorderFactory.createEtchedBorder ()

raisedbevel = BorderFactory.createRaisedBevelBorder ()
loweredbevel = BorderFactory.createLoweredBevelBorder();
empty = BorderFactory.createEmptyBorder (};

20.LTH-8
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/f Hop thit nhat: cde dudng bién don gian
JPanel simpleBorders = new JPanel (};
simpleBorders.setBorder (paneEdge) ;
simpleBorders.setLayout (new

BoxLayout (simpleBerders, BoxLayout .Y _BAXIS));

addCompForBorder (blackline," Line border”, simpleBorders);
addCompForBorder (etched,"Etched bordexr", simpleBordears);
addCompForBorder (raisedbevel ,"Raised bevel border", simpleBorders);
addCompForBorder (lowaredbavel " Lowered bevel border", simpleBorders);
addCompForBorder (empty, " Empty border”, simpleBorders);

// Hop thi hat: cde dudng bién hoi ma

JPanel matteBorders = new JPanel {);

matteBorders.setBorder (panekdge) ;

matteBorders.setLayout (new BoxLayout {matteBorders, BoxLayout.Y AXIS));
/{ Thay déi kich ¢d ctia thanh phén d€ cho phi hop véi bidu tugng.

ImageIcon icon = new Imagelcon(”images/left.gif");

Border border = BorderFactory.createMatteBorder (1,5,1,1,Color.red);
addCorpForBorder (border,"Matte border (1,5,1,1,Color.red)",matteBorders);
border= BorderFactory.createMatteBorder (0,20,0,0,1icon);
addCompForBorder {(border, "Matte border {0,20,0,0,icon)", matteBorders);
// Hop thit ba: cac dudng bién c6 tidu dé

JPanel titledBorders = new JPanel (};

titledBorders.setBorder (panekdge) ;

titledBorders.setLayout (new BoxLayout {titledBorders, BoxLayout .Y RXIS)};
TitledBorder titled;

titled = BorderFactory.createTitledBorder{"title");
addCompForBorder (titled,"Default titled border"+

" (default just.,default pos.)",titledBorders);

titled = BorderFactory.createTitledBorder (blackline,"title”);
addCompForTitledBorder (titled,"Titled line border"+

" {centered, default pos.}",TitledBorder.CENTER,
TitledBorder.DEFAULT_POSITION,titledBorders);

titled = BorderFactory.createTitledBorder (etched,"title");
addCompFeorTitledBorder{titled,”Titled etched border" +

" (right just.,defaultpos.)”,TitledBorder.RIGHT,
TitledBorder .DEFAULT POSITION, titledBorders);

titled = BorderFactory.createTitledBorder (loweredbevel,"title");

addCompForTitledBorder (titled," Titled lowered bevel border'+
"default just, .above top)",TitledBorder.DEFAULT JUSTIFICATION,
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TitledBorder.ABOVE TOP, titledBorders);
titled = BorderFactory.createTitledBorder (empty,”title");
addCompForTitledBorder (titled," Titled empty border” +
" {(default just.,bottom)", TitledBorder .DEFAULT JUSTTFTCATION,
TitledBorder.BOTTOM, titledBorders) ;
/1 Hap thit tu: cac dudng bién hén hgp
JPanel compoundBorders = new JPanel();
compoundBorders . setBorder (paneEdge) ;
compoundBorders . setLayout (new
BoxLayout (compoundBorders, Boxtayout.Y AXIS));
Border redline = BorderFactory.createLineBorder(Color.red};
Border compound;
compound = BorderFactory.createCompoundBorder (raisedbevel, loweredbevel);
addCompForBorder {compound, " Compound border (two
bevels)" , compoundBorders) ;
compound = BorderFactory.createCompoundBorder (redline, compound) ;
addCompForBorder (compound, " Compound berder (add a red outline)”,
compoundBorders) ;

titled = BorderFactory.createTitledBorder (compound,”title",
TitledBorder .CENTER, TitledBorder .BELOW_BOTTOM) ;
addCompForBorder (titled,"Titled compound border” +
" (centered,below bottom)", compoundBorders);
JTakbedPane tabbedPane = new JTabbedPane():
tabbedPane.addTab (" Simple" ,null, simpleBorders, null};
tabbedPane.addTab ("Matte" ,null,matteBorders, null);
tabbedPane.addTab (" Titled" ,null, titledBorders, null);

tabbedPane .addTab (" Compound" , null, compoundBorders,null;
tabbedPane.setSelectedIndex (0);

getContentPane().add(tabbedPane,BorderLayout.CENTER);

void addCompForTitledBorder (TitledBorder border, String
description,

int justification, int position, Container container)

{

border.setTitleJustification{justification);
border.setTitlePosition (position);
addCompForBorder (border,description, container}):;

}
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void addCompForBorder {(Border border, String description,
Container container)

{
JPanel comp = new JPanel (false);
JLabel label = new JLabel (description, JLabel .CENTER) ;
comp.setLayout (new GridLayout(1,1)};
comp.add (label};
comp.setBorder {border) ;
container.add (Box.createRigidArea (new Dimension(0,10))};
container.add {(comp} ;
}
public static veoid main(String{] args)
{
JFrame frame = new BorderDemo{}:
frame.addWindowListener (new WindowAdapter ()
{
public void windowClosing (WindowEvent e)
{
System.exit (Q);
}
Yo
frame.pack(};
frame.setVisible{true}f

}

»  ToolBars: Lép JToolBar trong Swing cho phép ban st dung thanh cdng cu
linh hoat va d& dang dich chuyén. Ban st dung setFloatTable() dé hién thi hodc
t4t mot thanh cdng cu. Thanh cdng cu c6 thé di va dit & mot vi tri bat ky d trén
man hinh. '

» Lists vA Combo Boxes: Swing cung cip céc ldp JList vd ComboBox dé€ cai
dat nhiing danh sach ¢é nhidu muc dé lya chon va danh sach ddy xubhg.

Vi du 10,4, Chuong trinh mé ta cach tao lap va su dung ciac Combo Box cua Swing.

import java.awt.*;

import java.awt.event.*;

import Jjavax.swing.*;

public <c¢lass ComboBoxDemo extends JPanel

{
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static JFrame myfrm;

String valuesi[] ={ "Muc 1 "L MMue 2 ", "Muc 3 M, "Muc 4 "1
String valuesZ[] = { "Muc con 1 ",Muc con 2 " ,"Muc con 3",
"Muc con 4 ","Muc con 5 "} ;

public ComboBoxDemo ()
O
setLayout (new GridBagLayout());
JList it = new Jlist (valuesl);
/ Bat mét danh séch ¢6 4 hang
it,setVisibleRowCount (4) ;
JScrollPane pn = new JScrollPane();
// D4t thanh trugt (scroll pane) d& theo déi danh sach
pn.setViewportView(it);
add (pn) ;
JComboBox c¢b = new JComboBox (values2);
add{ch) ;
}
public static void main(String args[])
{ .
myfrm = new JFrame ("Example of a combo and list bx");
ComboBoxDemo ab = new ComboBoxDemo () ;
myfrm.getContentPane(}.add{"Center“,ab);
myfrm.setSize (500, 300);
‘myfrm.setVisible (true);
}
}

» Tables: Swing cung cip 1dp JTable dé tao 1ap hodc hién thi cac bang dit liéu.
N6 hé trg dé soan thio, thay ddi may sic hodc nhén cic théng tin L cic bing.

Vi du 10.5. Chudng trinh mé ta cach st dung JTable ctia Swing.
import Jjava.awt.*;

import Jjava.awt.event.*;

import Jjavax.swing.*;

import Jjavax.swing.border.*;

public class tabeg extends JPanel
{
static JFrame myFrame;
String st[][] = {{"Chapter 1","Introduction to Java"},
{"Chapter " ."Exploring Java"},
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(" Chapter 3","Java programing Constructs” Y,
{"Chapter 4" " Input/Output Streams") ,

{ " Chapter 5" ,"Multithreading"},

{"Chapter g" ,"Method and Classes" 1} ;

String colnmsl] = { "Chapter Number'" ," Name" } ;
puklic tabeg ()
{
setLayout (nev BorderLayout {}};
JTable tab = new Jtable (st,colnms) ;

JScrollPane pn = JTable.createScrollPaneForTable{tab);

add (pn) ;

1

public static void main(String argsl 1)

{
myFrame = new JFrame ("Example of a tagple" };
tabeg tabexam = new tabeqg()
myFrade.getContentPane{}.add("Center“,tabexam);
myFrame.setSize(500,300);
myFrame.setVisible (true);

\1‘

Trees: Swing cung cip 16p JTree dé tao 1ap ciu tric cay cAn thigt khi hién thi

dit lidu theo c&u triac phén cép. M3i 461 tugng cta JTrce ¢6 mdt md hinh va cb
thé théng qua ham getModel() dé bist md hinh cta néd ho'u, setModel() dé thay
463 mé hinh. TreeModel 1a giao didn xéc dinh cich chuyd én, Anh xa mot cdu tric

cAly sang cfu tric dd Lidu.

Vi du 10.6. Chuong trinh mé ta cach si dung JTree cua Swing.
import Jjava.awt.*;

import Jjava.awt.event.”;

import Jjavax.swing.”®

import javax.swing.JTree;

import javax.swing.tree.DefaultMutableTreeNode;
import javax.swing.event.TreeSelectionListener;
import javax.swing.event.TreeSelectionEvent;
import javax.swing.tree.TreeSelectionModel;

public c¢lass TreeDemo extends JFrame
{
public TreeDemo (}

{
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}

/I Dat layout cho mét thanh phan

Container ¢ = getContentPane();

c.setLayout (new BorderLayout());

/I Tao ra nit géc cua cay

DefaultMutableTresNode root = new DefaultMitableTreeNode (' Chuong 1) ;

/I Tao ra cac nat con “Muc 17

DefaultMitableTresNode N1 = new DefaultMutableTreeNcde ('Mic 1") ;
root.add (N1) ;

/I Tao ra cac nit con tiép theo cia “Muc 1”

Nl.add(new DefaultMutableTreeNode ("Muc 1.1"));
N1.add(new DefaultMutableTreeNode ("Muc 1.2"));

/I Tao ra cac nit con “Muc 2”

DefaultMitableTreeNode N2 = new DefaultMitableTresode ("Mic 2') ;
root.add (N2) ;

/I Tao ra cac nit con tiép theo ciia “Muc 2”

N2.add (new DefaultMutableTreeNode ("Muc 2.1"));
N2.add (new DefaultMutableTreeNode ("Muc 2.2"));
N2.add (new DefaultMutableTreeNode ("Muc 2.3"));
JTree tr = new JTree(root); //create a from root
/I Dat cay vao thanh trugt scroll pane

JScrollPane pn = new JScrollPane();

pn.getViewport () .add(tr);

c.add (pn,BorderLayout .CENTER) ;

}

public static void main(String args[])

{

TreeDemo myFrame = new TreeDemo();
myFrame.setSize (500, 300) ;
myFrame.setVisible (true);

Khi thyc hién, chon cac muc va md chiing ra, ta ¢6 cfu triic cAy nhut hinh 9.3.

Hinh 10.3 Cdc ldp tao ra cdu triic cdy
trong Swing

) muc 2.3
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10.3. CAC GOl CON CUA SWING

r

Swing chifa hang tram ldp va cac giao dién duge 1 chirc thinh cdc géi nhu sau:

Evax.swing.basic Chta cac giao dién d8 cai dit cac 16p thuc hién cac

thanh phin “thiy v cAm nhan” (look and feel).

javax.swing. border Khai bao cic giao dién va céc 16p dé dinh nghia cac loai
hinh dudng bién clia chc thanh phén.

javax.swing.plaf Chta céc giao dién API “thay va cam nhéan”.

javax.swing.table Khai bao céc giao dién va cic 1dp hd trd cho viée xti 1y bang.

javax.swing.text Chita céc 16p dé xd 1y van ban.

javax.swing.event Dinh nghia cac sy kién va cic phén ti xi 1y cée sy kién.

javax.swing.tree ' Cung cép cac 10p va cdc giao dién hb trg JTree.

javax.swing.undo Cung cip cac 10p h3 trg dé thyc hién lai nhitng thao tac

trude dé (undo/redo).

10.4. CAC LOP CON CUA JCOMPONENT

JComponent 13 16p co sd cha tat ¢4 chc thanh phén trong Swing. Hau nhu tat ca
céc 16p thanh phin trong Swing duge bt ddu bang “J”, bao gdm cac 16p: JButton,
JLabel, JComboBox, JCheckBox, dJList, JMenu, JPopupMenu,
JProgressBar, JScrollBar, JRadioButton, JSeparator, JTable,
JTextComponent, JToliBar, JTree.

10.5. XU LY CAC SU KIEN TRONG SWING

D& thuc hién mot chuong trinh Java thi giao dién phai nghe ngéng va nidm bit duge
tit ca cac su kién xay ra. Goi Jjavax.swing.event ¢d nhiing 16p dé thuc hién nhing
cdng vide trén:

+ ChangeBEvent — dugc kich hoat khi trang thai cha doéi tugng thay i G

. DragEvent — dugc kich hoat khi 46i tugng dugc di chuyén

« ListDataEvent — duge kich hoat khi co su thay asi tr:'ong danh sach dit

liégu : '
« ListSelectionEvent — duge kich hoat khi cé6 sy thay ddi trong danh

sach lya chon

« TableModelEvent - dugc kich hoat khi cod su thay ddi trong mo hinh
ctha bang
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* TableColumnEvent — duge kich hoat khi ¢6 syt thay déi trong mé hinh
cua ¢t trong bang.

10.6. XAY DUNG UNG DUNG APPLET

Trong Swing c6 JApplet 1a 16p md réng cha Applet. Lép nay gin gidng vdi
JFrame. Ban c6 thé sit dung setJMenuBar() dé tao ra cac thanh menu trong céc
chuong trinh Applet.

Khi st dung JFC dé tao ra céc chudng trinh applet thi ching ta cin thuc hién nhu
sau;

» Taora mft I6p md réng 1dp JApplet thay cho Applet

» Dua tit ca cic thanh phan vao mét bing ndi dung (content pane) thay vi dua
truc ti€p vao applet nhu trude day.

Vi du 10.7. Chuong trinh minh hoa cach dua cae thanh phdn vao bang néi dung.

import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
public class JApp extends JApplet{
static JFrame myFrame;
public void init {){
Jlabel 1b = new JLabel (" Wekanctothe woddof JIRC Applet ) ;
// Ta can dwa lb vao bang ndéi dung
Container pn = getContentPane();
pn.setLayout {(new FlowLayout());
pn.add(lb);
}
}

T4t nhién, cling gidng nhu cac chuong trinh applet truge day ching ta phai dua tép
chudng trinh dd duge & JApp.class vao tép HTML, vi du:

<applet code = "JApp.class" height= 100 width= 400></applet>

10.7. THAY VA CAM NHAN

Swing khac v8i AWT & chd 12 n6 cung cfp mét tap phong phd céc thanh phin GUI
déc 1ap vGi cac nén. Swing ciing cho phép d& dang tao ra nhitng thanh phin ma ban
“thdy va edm nhdn” duge (look & feel), thuce hién dde lap véi cic nén. “Thay va cam
nhan” la cach ma chudng trinh bidu difn dé ngudi sit dung th&y dudge, theo dai duge

va cach méa ngudi sit dung ¢6 thé tuong tac (cdm nhan dugce), thue hién v6i hé thong
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giéng nhu ching ta mong muén. Microsoft Window, Macintesh OS, Unix déu cho
phép thuc hién cac thao tic md, déng, di chuyén va thay dé6i kich thudc cac clia s8
tuong {ing v6i cac thao tac cla ngudi st dung trén ban phim hogc nhin chuft hoan
todn gidng nhau. HAu hét cac thanh phan GUI nhu: nhin (label), cic trudng vin
ban (textFields), nat nhén (button), v.v ciing hd trg nhiing thao tac trén.

Thay va cam nhén 1&8 mét chic ning dé quan sat va diéu khién. N6 cing 1a mét
thanh phin duge cai dat bdi mot dai dién va duge sit dung dé thé hién mét thanh
phan, ddng thai dé tuong tac véi ngudi su dung.

Thdy vi cdm nhéan dugc hd trg trong cac goi sau;

Tén goi Muc dich
javax.swing.plaf.basic Nhiing thdy va cAm nhin cd ban
javax.swing.plaf.mac Nhitng thiy vi cdm nhan cua Macintosh
javax.swing.plaf. windows Nhiing thay va ¢Am nhin cua Window
javax.swing.plaf.organic Nhiing thay va cam nhén cia td chie
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