


Bai giang Ldp trinh Mang

LOI NOI PAU

Ngady nay, hau nhi viéc viét mot irng dung dé chay trén may don cuc bg khong con dwoe wa
chugng va thich hop nita. Cic chwong trinh va g dung hién dai phai tich hop va triéu goi lan
nhau trén mang Intranet (mang cuc bj), mang Internet (mang todn cau) va ngoén ngir ldp trinh
Java la mét trong nhitng lya chon t6t nhat dé lam viéc nay. Java la mot ngon ngir Idp trinh khéong
don gidn, ngodi sw néi tiéng vé ban than ngén ngit, nén tang Java con huwéng dén cdc img dung
mang nhu: giao tiép trén mang theo mé hinh khdch/chi (client/server) ... So véi ldp trinh théng
thwong, Idp trinh mang doi héi nguwoi ldp trinh nhitng hiéu biét va kj nang chuyén sau hon dé tao
giao tiép va trao doi dir liéu giita cdc mdy tinh véi nhau.

Dé gitip sinh vién chuyén nganh CNTT trong Nha truong cé thé tiép cin dwoc véi nhiing ky
thudt méi nay, ching téi da manh dan soan thdao cuén “Bai gidng Lap trinh mang” dé dwa vao
gidng day cho sinh vién CNTT hoc ndm thit 3 trong Nha trieong. Cudn bai giang ndy dwoc soan
thao dya trén nén tang cdc sinh vién CNTT sau 2 ndm hoc dau trong truong da dwoc trang bi
ddy dii cdc kién thirc vé Ngon ngit ldp trinh huéng doi twong, Mang may tinh, Thiét ké Web. Dady
la mét mén hoc véi dac thiy la kién thirc luén déi méi va cdp nhdt, do do yéu cau véi mén hoc nay
la sinh vién phdi tw doc thém tdi liéu, gido vién chi la nguoi huwdng dan nhitng van dé co ban
nhat cho sinh vién.

Ldp trinh mang la mén hoc moi dwoc dwa vao giang day, nén trong qua trinh soan thao bai
gidng khong tranh khéi bé ngé va thiéu sét. Ching téi rat mong dwoc sw gitip dé, dong gop y
kién ciia cac dong nghiép va doc gia quan tam dé lan tdi ban sau cuén sdach dwoc hoan thién hon.
Moi y kién déng gép c6 thé giri vé theo dia chi email: qtmenl @yahoo.com.

Chung toi xin chan thanh cam on!

Ha Ngi 12/2005

Cac tac gia
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Phan 1: T(x)ng quan veé lap trinh mang

I.Cac giao thirc mang
I.1.Hg giao thwe TCP/IP

Dé hai hay nhiéu may co thé giao tiép dugc voi nhau, ching phai dung mot ngoén ngit chung:
ching han may nay phai giri nhirng tin hiéu gi dén may kia va may kia phai gui tra lai nhitng tin
hiéu nao dé nhan biét. Trén Internet ngay nay viéc hai may c6 thé trao ddi dugc véi nhau da sd
déu dua theo quy udc hay giao thirc cbt 16i 1a TCP/IP (Transmission Control Protocol/ Internet
Protocol). Theo giao thirc nay, mdi may s& duoc dit cho mot ) riéng bi¢t goi la dia chi IP (IP

address) c6 vai tro tuong tu so dién thoai, chang han may tinh c6 tén 1a www.microsoft.com s€ c6

dia chi IP 12 207.46.230.219. Cac s6 IP nay 1a duy nhét va khong may nao dugc tring nhau (trén
toan thé gidi). Khi ban mudn may cua minh c6 dia chi IP dé tham gia vao hé thong Internet toan
cau nhu 1a mot may chu (host hay server) ta phai diang ky véi to chirc qudc té InterNIC (Internet
Network Information Center) dé nhan duge mot sd IP riéng bi¢t.

Viy tai sao vira co dia chi IP lai vira c6 tén riéng cho timg may? Dung cai nao dé xac dinh

lién lac v6i mot may cha (nhu & trén, ta nén ding www.microsoft.com hay sé 207.46.230.219 dé

két ndi v6i mot may chu ctia cong ty Microsoft). That ra tén va dia chi IP 1a mdt, nhung dia chi IP
duoc ghi bang s6, con tén ciia may chu lai dugc ghi bang chir ¢6 ¥ nghia va gan giii hon vdi con
ngudi. Vi mdi hé thdng déu c6 su chuyén doi truc tiép tir tén ving thanh dia chi IP thich hop
trude khi dir liéu dugce gui di.

Vi du dbi véi Windows c6 thé tham khao hai tap tin HOSTS va LMHOSTS day 4 hai tap tin
vin ban (dugc coi nhu mot co so dir liéu) dé luu trix tip hop cac sd IP cung véi tén tuong Gng. Ta
c6 thé ty thém vao dia chi IP va tén may chu cach nhau bang khoang tring. Khi c6 nhu cau truy
cap dén mot may o xa qua giao thirc mang TCP/IP néu gd vao tén may chu thi hé thong sé tu tim
dia chi IP tuong ing trong tap tin nay:

Tap tin HOSTS

216.32.74.52 www.myyahoo.com

164.71.2.70 www.fujitsu.com

Tén ctia may chu con dugc goi 1a tén vung (domain name) bdi vi chiing dugc dat theo thir tu
phan cip cua tén lanh thd, ving, to chirc, hay tén c4 nhan... mbi nhom phan cap cach nhau boi
mot dau chdm (.). Cong viéc theo ddi su thay ddi tén dugc phan phdi qua Internet nho cac may

chu 16n DNS (Domain Name System) theo ddi cac may chu khac trong vung con cua chung.
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Trude ddy mdi may c6 thé tu minh luu trit mot tap tin chira phan 16n cac tén va dia chi ciia nhiing
may chu thong dung (nhu trong Windows 1a tap tin HOSTS va LMHOSTS), nhung ngay nay ta
khong lam nhu vy nita ma da sd cac tén vung ciing nhu dia chi IP dugc 1iy xudng tir cac may
chu DNS.

Khi doc tén vung ciia mdt may chu ta di tu trai qua phai. Vi du:

Java.sun.com

tén may tinh tén to chirc tén vung

N6i chung 1a theo quy uéc tir phan riéng biét nhit dén phan chung nhét. Tuy nhién khong bat
budc la nhu vay, ta van c6 thé dat tén theo cach khac, khong nhét thiét 1a chi gém 3 hay 4 nhém
(vi du: here.is.along.name.address.co.vn 1a hop 18) boi vi cudi cing thi tén ving ciing dugc hé

thong DNS chuyén thanh dia chi IP ma thoi.

1.2.Giao thie TCP va UDP

Qué trinh chuyén dir liéu trén mang 1a kha phuc tap. Chi tiét qua trinh nay dién ra tuong tu
nhu trong thuc té ta giri thu hay buu pham, trudc hét phai ghi rd dia chi noi dén (trudng hop nay
1a dia chi IP cia may chi), sau d6 c6 thé giri thong thudng hodc giri bao dam (tuy theo cach gui
ma thu hay buu pham coé chic chin dén dugc tay ngudi nhan hay khong), ngudi nhan sau khi
nhan duge c6 thé hoi Am tra 101 1a d3 nhan du hodc bi mat mat gi d6 trong qua trinh chuyén tai.
Nguoi giri ¢6 thé giri tiép nhimg phan bi mat (hodc khong can giri nita)

Cach chuyén dir liéu bao dam dya vao giao thiec TCP (Transmission Control Protocol), con
cach truyén khong dam bao dya vao giao thirc UDP (User Datagram Protocol).

Giao thirc TCP gui ting g6i dit liéu di, noi nhan theo giao thic nay phai c6 trach nhiém
thong bao va kiém tra xem dir liéu da dén du hay chua, c6 16i hay khong c6 16i. Trude khi chuyén
dir lidu bao gid ciing co sy két ndi gitra may giri va may nhan. Do phai dam bao dit liéu duoc
truyén chinh xac va ludn duy tri két ndi nén str dung giao thirc TCP can chiém thém mot sd tai
nguyén cua hé thng va cach 1ap trinh cho giao thirc nay hoi kho (phai thuc hién cac budc kiém
tra dit liéu theo yéu cau ctia TCP). Truyén dit liéu theo TC thuong ap dung cho cac dich vu nhu
truyén tap tin, cac dich vu truc tuyén trén Internet doi hdi do tin cdy cao ...

Giao thirc UDP ngugc lai khong dang tin cdy 1dm, khong c6 sy két ndi trudc nio giira noi gi

va noi nhan, dir liéu gui di mac dinh rang may tinh & dau nhan luon & trang thai san sang dé tiép
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don dit liéu guri dén. Néu dir liéu gui dén bi 18i trong qua trinh truyén hay khong nhan duoc day
du giao thire UDP ciing khong c6 thong tin phan hoi gi lai cho noi guri. Tuy nhién UDP khong doi

héi sy chinh x4c cao nhu dich vu thong bdo gio, ti gia hay cac dich vu giri nhén tin ...

1.3.Dich vu tir phia may chii va khai niém cong (PORT)

Ta c6 thé két ndi vao Internet thong qua dich vu clia nha cung cip con goi 1a ISP (nhu FPT,
Cnet ...) bang duong dién thoai thong qua modem. Cac nha dich vu nay dong vai trd nhu nhimng
may chi (server) giup dé dang truy cap dit liéu tir nhitng viing khac nhau trén mang.

Khi két ndi vao mdy chil ta c6 thé yéu cau may chu nhiéu dich vu khac nhau, nhu dich vu truy
tim va doc cac trang Web trén Internet, dich vu giri nhén e-mail, dich vu do tim hé théng tén
ving DNS ... Mdi dich vu déu c¢6 cach gtri nhan dit liéu theo quy udc riéng. TCP va UDP chi chiu
trach nhiém dua dir liéu tr mot may tinh nay dén mot may tinh khéc, con dir liéu do dugc gt cho
dich vu nao thi phai théng qua mot dich vu nira goi 1a cong (hay port). Mdi chuong trinh dich vu
s& sir dung mot cong khac dé truy xuat théng tin. Cong 1a mot sé nguyén duong co gia tri tir 1 dén
16383

May chu (server) s& quy dinh cng duoc sir dung cho mdi loai dich vu. Thong tin giita may
khach (client) va may chu (server) phai st dung cong twong tmg nhau thi méi trao ddi duoc véi
nhau. Tuy nhién, hau hét cic chuong trinh dich vu ndi tiéng hién nay déu c6 quy dinh chuin cong
danh riéng cho minh nhu:

Dich vu cong (port)

FTP21

HTTPS80

Telnet23

Finger79

SMTP25

Néu tu xdy dung mot tng dung 1am dich vu trén may chu ta phai chon cho minh mét s6 cong

c6 céc gia tri khac véi nhitng gia tri cong ma nhiing dich vu noi tiéng khac da su dung.
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I1.Giao tiép trén mang theo mé hinh khach/chi (Client/Server) va

khai niém socket.

I1.1.Giao tiép theo m6 hinh khach/chu (Client/Server)

Co rat nhiéu dich vu hd trg trén Internet nhu e-mail, nhém tin (newsgroup), chuyén tap tin
(file transfer), dang nhap tir xa (remote login), truy tim cac trang Web ... Nhitng dich vu nay duoc
t6 chirc va kién trac theo mo hinh khach/chii (mé hinh Client/Server). Cac chuong trinh & may
khach (client) nhu trinh duyét (Web Browser) hay chuong trinh giri nhan e-mail sé& tao ra két ndi
(connection) voi mot may chu & xa (server) sau do giri cac yéu cau dén may chu, cac chuong
trinh dich vu trén may cht nhu Web server hay Mail server ... s& xir 1y nhiing yéu ciu ny va gii
két qua nguoc vé cho may khach (chang han Web theo dia chi ma may khach dwa dén con Mail
server thi luu giit va giri vé cho may khach nhiing buc e-mail méi). Théng thuong mot dich vu

trén may chii phuc vu cho rat nhiéu khach.

I1.2.Lap trinh mang thong qua Socket

Nhu vay trude khi yéu ciu mét dich vu trén may chua thuc hi¢n diéu gi do, may khach
(client) phai c6 kha ning két ndi duge véi may chii. Qua trinh két ndi ndy duoc Java thuc hién
thong qua mot co ché triru tuong hoa goi 1a Socket (tam goi 1a “co ché 6 cam”). Két ndi gitta may
khach va may chu twong ty nhu viéc cam phich dién vao 6 cam dién. May khach thudng duoc coi
nhu phich cim dién con may chu dugc coi nhu 6 cidm dién, mot 6 cdm co thé cdm vao d6 nhiéu
phich dién khac nhau cling nhu mot may chu cé thé két ndi va phuc vu cho rat nhiéu may khach.

Néu két ndi socket thanh cong thi may khach va may chu cé thé trao doi dir liéu voi nhau
thuc hién cac yéu cau vé dich vu trén may chu. Viéc két ndi theo co ché socket can biét hai thong
tin cha yéu d6 1a dia chi ciia may can két ndi va s6 hiéu cong cta chuong trinh dich vu. Java cung
cap 16p Socket (thuong dugc ding nhu “phich cam dién” cho may khach) va 16p ServerSocket
(thudong dugc dung nhu “6 cam dién” dat trén may chu). Hai 16p nay dugc dit trong goi thu vién

Java.net.

I1.3.Tim hiéu mdt s6 16p can thiét ciia géi thw vién Java.net
a. Lop InetAddress

Vi dia chi Internet theo s6 IP va theo tén rit thuong ding khi két ndi vao mang cho nén Java
xdy dung han mot 16p InetAddress danh riéng cho viéc quan 1y dia chi theo tén va theo sb. Ldp

InetAddress cung cap cac phuong thirc static thong dung nhit dung dé chuyén ddi va truy xuét
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dia chi IP (khong c6 phuong thirc khoi dung cho 16p nay). Thudng ta s& quan tim dén cac
phuong thirc sau:
e public static InetAddress getLocalHost ()
throws UnknownHostExceptiongetByName
Tra vé dbi tugng InetAddress 1a dia chi cua may cuc bo (local host)
e public static InetAddress getByName (String host)
throws UnknownHostException
Phuong thirc nay nhan dia chi cia mot may bang kiéu chudi String va tra vé ddi tuong kiéu
InetAddress thay mat cho dia chi may nay.
e public static InetAddress[] getAlIByName (String host)
throws UnknownHostException
Phuong thirc ndy nhan dia chi cia mot may bang kiéu chudi va tra vé tat ca cac ddi tuong
InetAddress thay mat cho dia chi may nay.

e public byte[] getAddress()
Tra vé dia chi IP cta dbi twong InetAddress dudi dang mot diy cac byte. Vi tri byte cao
nhit nam & byte 0.
e public String getHostAddress()
Tra vé dia chi IP cua d6i tuong InetAddress dudi dang mot chudi duge dinh dang phan
lam 4 nhom %d.%d.%d.%d (Vi du: “172.16.11.12”).
Duéi day 1a vi du cho thdy cach ding 16p InetAddress dé 1iy vé cac thong tin cua dia chi
may chu:
Vidu 1-0 AddrLookupApp.java
import java.net
b. Lop Socket
L6p Socket dung tao két ndi tir phia khach v6i may chi thuong duge khoi dung bang cac
phuong thirc sau:
e public Socket (String host, int port)
throws UnknownHostException, [OException
Tao ra mot socket dé két néi may co tén theo dia chi host va s6 cong port.
e public Socket(InetAddress address, int port) throws IOException

Tao ra mot socket két ndi dia chi 1a ddi tuong InetAddress va sb céng port.
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e Public Socket(String host, int port, boolean stream) throws IOException
Tao ra mot socket két ndi theo dia chi host va s6 cong port tham sb stream cudi cung dé quy
dinh két ndi theo TCP (stream=true) hay UDP (stream=false). Tuy nhién néu ap dung dé tao
socket cho giao thirc UDP nén str dung 16p thay thé 1a DatagramSocket.
Céc phuong thirc khac hd trg cho 16p Socket tir phia may khach bao gom:
e InputStream get InputStream() throws IOException
Lay vé ludng nhap dé may khach c6 thé nhap dir liéu tra vé tir phia may chu.
e OQutputStream get OutputStream() throws IOException
Lay vé ludng xuat dé may khach c6 thé ghi dir liéu giri dén may chu.
e InctAddress get InetAddress()
Lay dia chi két ndi socket ciia may chu
e int getPort()
Lay vé s6 cong dung két ndi ciia may chu.
Vi du doan ma sau s& thuc hién két ndi véi may chu c6 dia chi “my.testing.server” va mo ra
hai ludng xuit nhap dé doc va guri thong tin dén may chu theo s6 cong 1234,
try{
Socket me=new Socket(“my.testing.server”, 1234);
// Luong nhdp théng tin dé tra vé mdy chii tir phia két noi
Datalnputstream in = new DatalnputStream(me.getInputStream());
// Lubng xudt dé ghi théng tin givi dén may chi
DataOutputStream out = new DataOutputStream(me.getOutputStream());
Catch (Exception e) {
System.out.println(e);

}
c. Lop ServerSocket

Lop ServerSocket ding tao két ndi tir phia may chii v6i cac may khach. Pdi tuong
ServerSocket dugc tao ra trén may chil va ling nghe nhimng két ndi tir phia may khach giri dén
theo mot s6 cong ding trude. Ddi tuong ServerSocket duwoc khai dung tir phuong thirc sau:

e public ServerSocket(int port) throws IOException

port 12 s6 hidu cong ma ddi twong ServerSocket phai lang nghe dé nhan biét nhimng két ni tir
phia may khach giri dén

Dé cho doi két ndi tir cac may khach giri dén déi tugng ServerSocket thuong nho dén phuong
thirc accept nhu sau:

e Socket accept () throws IOException
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Phuong thtrc nay thuc su dung lai cho doi cho dén khi nhan duoc thong tin két ndi sé tra vé
d6i twong socket ctia may khach noi c6 yéu cu ndi vao may chu.
Cudi ciing may chi c6 thé cat dirt moi két ndi bang cach goi phuong thire close ctia d6i tuong
ServerSocket
e Public void close () throws IOException
Vi du doan mi sau sé& tao mot ddi tuong ServerSocket tré may chu luén léng nghe két ndi tir
phia may khach giri dén qua sé cong 1234
Try {
ServerSocket server = new ServerSocket (1234);
Socket client;
// Chuong trinh s& dung lai & day dé cho doi su két nbi
client = server.accept ();
// Co mot két ndi giri dén tir phia may khach
System.out.println(“Accept connect”);
// Xir 1y cac yéu cau vé dich vu
/...
// Cét dut cac két nbi
client.close ();
server.close ();
catch (Exception e) {
System.out.println (e);

}
d. Lép DatagramSocket

Lép nay dugc dung dé chuyén di mot goi dir liéu (biéu dién bang ddi tuong
DatagramPackage) theo giao thirc UDP. Dit liéu duoc giri di khong bao dam dwgc nhan day di va
c6 thé b 16i trén duong truyén (co ché dung DatagramSocket khong an toan bang 16p Socket).
Dudi day 1a mot s6 phuong thirc ding ctia 16p DatagramSocket:
e public DatagramSocket () throws SocketException
Phuong thirc khoi dung dé tao két néi UDP

e public DatagramSocket (int port) throws SocketException
Phuong thirc khdi dung dé tao két ndi UDP véi s6 hiéu cong port

e public void synchronized send (DatagramSocket p) throws IOException
Guri goi dir ligu di.

e Public void synchronized receive (DatagramSocket p) throws IOException
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Nhan goi dit liéu ve.
e public void synchronized close ()
Pong két nbi.

e. Lop DatagramPackage

L6p nay dung cho mot goi dir liéu giri di trén mang theo két ndi DatagramSocket. Mot goi co
thé chta cac thong tin nhu dir lidu, chiéu dai géi, cac dia chi IP va s6 cong ma tir 46 cac goi dit
lidu dugc giri di. Dudi day 1a mot sé phuong thirc hitu dung cua 16p DatagramPackage nay:

e public DatagramPackage(byte buff]], int len)

Phuong thirc khéi tao ra goi ¢ dit liéu chira trong bo dém buff]] va chiéu dai goi dir licu 1a

len.

o public DatagramPackage (byte buff[], int len, InetAddress iaddr, int port)

Phuong thtc khéi tao ra goi ¢ dit lidu chtra trong bd dém bufff] cing vé6i chiéu dai ving

dém mudn lfiy, dia chi may dich va s6 hiéu céng.

e public InetAddress getAddress()

Tra vé dia chi chtra trong g6i dir liéu.

e public byte[] getData()

Tra vé dit liéu that sy chira trong goi.

e public int getLength()

Tra vé kich thudc hay chiéu dai goi di liéu.

e public int getPort()

Tra vé so hi€éu cong chira trong goi dir lidu.

f. Lép URL

URL(Uniform Resource Locator) la dia chi dinh vi tai nguyén trén mang, thuong mdt mot
URL nhu di dé cap bao gom 3 phan: phan nghi thirc(protocol), phan dia chi hay tén may
chu(host name), va phan chi dinh tén tap tin hay tai liéu mudn iy tir may chu vé.

Java dong goi tat ca nhimg dic diém nay vao mot 16p URL. Déi twong URL duoc tao ra bang
mdt trong nhitng phuong thirc khoi tao sau:

e public URL(String spec) throws MalformedURLException

Tao mot ddi twong URL tir dja chi dinh vi 1a mot chudi.

e public URL(String protocol, String host, int port, String file) throws
MalformedURLException
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Tao mdt dia chi dinh vi tuyét ddi véi dﬁy dt nghi thuc(protocol), may chu(server), céng(port),
duong dan(file) t6i tap tin can 1ay trén may chu.
e public URL(String protocol, String host, String file) throws MalformedURLException
Tao mot dia chi dinh vi tuyét doi v6i day du nghi thirc(protocol), may chu(server), duong
dan(file) téi tap tin can ldy trén may chi(bo qua thanh phan dinh vi cong giao tiép, néu truy tim
trang web theo nghi thirc http thi cong chuong trinh web server mic dinh 1a 80).
Cac phuong thtrc hd tro khac dung cho 16p URL la:
e public final Object getContent() throws IOException
lay vé noi dung ma két néi theo dia chi URL c6 dugc.
o String getFile()
Lay vé tén tap tin hay tai liéu ndm trong chudi dia chi URL c6 dugc.
o String getHost()
Lay tén may chi(thuong 14 thanh phan thic 2 ciia chudi URL)
o String getPort()
Lay vé s hiéu cong.
e String getProtocol()
Lay vé tén giao thirc(thuong 13 thanh phan dau tién trong chudi URL)
o String getRef()
LAy vé noi dung chudi tham khao thém trong chudi URL(duoc dit sau ddu # cua chudi)

e Public final InputStream openStream() throws IOException

Mo ludng nhap dé doc thong tin tra vé tir may chu
Vi du doan ma sau day dung dé 1iy vé ndi dung trang web index.htm tir may chu java.sun.com:
try {
/] M6 két néi dén trang Web theo dia chi dinh vi URL

URL o = new URL(“http://java.sun.com/index.htm”);
/] Tao luéng nhdp dé doc ndi dung trang Web trd vé tir mdy chii

BufferedReader inStream = new BufferedReader(new InputStreamReader(o.openStream()));

/I In ngi dung trang Web index.htm ra man hinh

String line;

while((line = in.readLine()) != null) {

Trang 13



Bai giang Ldp trinh Mang

System.out.println (line);
}
}catch (Exception e) {
/I Qua trinh mo va két néi voi trang web bi 16i

System.out.println (e) ;
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Phan 2: Ngon ngir 1ap trinh Java
CHUONG 1:

Tong quan vé Java

I. Lich sir Java

Chung ta biét dén Sun Microsystems nhu mot nha san xuét phan ctng voi cac tram lam
viéc UNIX. Trén thyc té, hing Sun ciing phat trién phan mém, ddc biét ndi tiéng 1a hé diéu hanh
Solaris va hé thong tap tin mang (Network File System - NFS). Nam 1990, Sun Microsystems bét
dau thuc hién du an c6 tén goi Green nham phat trién phén mém trong cac thiét bi dién tir dan
dung. James Gosling, chuyén gia lap trinh phin mém mang duoc giao trach nhiém thuc hién du
an.

Ban ddu, Gosling sir dung C++ dé viét phan mém diéu khién, hién thi s6 cho thiét bi nhu
VCR (Video Cassette Recorder), PDA (Personal Digital Assistant). Nhung ngay sau d6, Gosling
phat hién ra ring C++ khong phai 1a ngdn ngit thich hop cho cong viéc nay. Ngon ngit C++ du
mém déo dé diéu khién hé théng, nhung no lai dé gy ra nhiing 15i dan dén treo hé thong. Mot
cach chi tiét hon, C++ xam nhap tryc tiép dén tai nguyén hé thong, yéu cau nguoi 1ap trinh phai
ty minh quan 1y cac tai nguyén nay. Diéu nay tao thanh mot rao can khong cho C++ trd thanh
mot cong cu viét cac phﬁn mém c6 dd tin cay cao, tinh tuong thich 16n, dac biét trong vigc diéu
khién céc thiét bi dién tir dan dung.

Gosling giai quyét van dé nay bang cach tao ra mot ngdn ngir l4p trinh mai c6 tén 1a Oak.
Ngon ngit ndy c6 ct phap gidng nhu C++, nhung bé qua céac tinh niang "nguy hiém" ctia C++ nhu
truy cap truc tiép tai nguyén hé thdng, cic phép toan véi con tro, nap chdng tac tir. Oak duoc
thiét 1ap voi muc dich tao tinh twong thich cao (chay trén nhiéu loai chip khac nhau), gitp cac
nha san xuét thiét bi co thé thay d6i kiéu phan cimg ma khong phai viét lai phan mém trude do.

Khi ngon ngit Oak truong thanh, World Wide Web ciing dang budc vao thoi ky phat trién
manh m&, va doi ngil phat trién phan mém cua Sun thay ring ddy ciing 12 ngon ngit dic biét thich
hop cho Internet. Vao nam 1994, ho da dua ra WebRunner, mét trinh duyét Web viét bfing Oak
(sau nay trinh duyét nay dwoc ddi tén thanh HotJava va hién nay van dang duoc tiép tuc phat
trién).

Cubi cing, vao nim 1995, Oak dugc d6i tén thanh Java (do muc dich thuong mai) va dua

ra trinh dién tai SunWorld 95. Tir 46 dén nay, Java nhanh chéng phat trién. Tham chi trudc khi
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trinh dich Java dau tién dugc dua ra vao thang 1 ndm 1996, Java da dugc coi 1a mot chuéan cong
nghi¢p cho Internet.

Trong 6 thang dau nam 1996, nhiéu nha san xuit phadn mém ciing nhu phan cing dimg
dau thé gidi ¢ mua ban quyén cong nghé Java tir Sun, bao gdom Adobe, Asymetrix, Borland,
IBM, Macromedia, Metrowerks, Microsoft, Novel, Oracle, Spyglass va Symantec... Cac hang
nay s& két hop Java vao cac san pham ciia ho nhu: cac phin mém, hé diéu hanh, cong cu phat

trién.

II.Java la gi?

Java 1a cong nghé cho phép tao ra cac phan mém phén tan (distributed software). Pay 1a
nhirg phan mém dit trén may chu (server), duoc nap vé qua két ndi mang va thyuc hién trén may
khéch (client).

Mic du duoc tao ra tir nhimg nam 70, Internet chi thuc su quyén rii cac doanh nghiép vao
nhitng nam 90 nho c6 su ra do1 cua World Wide Web. Web cho phép nguodi sir dung truy cap truc
tiép cac thong tin trén Internet ma khong can phai hoc cic 1énh phuc tap, cung cap thong tin truc
tuyén vé nhiéu linh vuc v6i hinh anh, &m thanh,.. Su ra doi cta Java cho phép Web tién xa hon
nita, bién cac trang Web tinh thanh cac tng dung sdng dong, c6 thé trong tac v6i ngudi st dung.
Nhitng 1y do cin ban dé moi ngudi cha ¥ dén Java la:

+ Cho phép viét cac chuong trinh manh va tin cay.

+ Xdy dung tng dung chay dugc trén hau hét cac phan cing va hé diéu hanh khac nhau
(multi-platform).

+ Phan phdi cac img dung trén mang véi do bao mat va an toan cao.

Nhu vy, ¢6 thé noi Java di thay d6i chirc ning cua Internet, ciing giéng nhu Web da thay doi
cach tiép can vao Internet cta ching ta. N6i cach khac, Java dd chuyén mang tir chd chi don
thuan cung cip thong tin va chia sé tai nguyén sang dong vai tro hé diéu hanh. Pay chinh 1 nén

mong cho phép xay dung cadc may tinh mang (Network Computer - NC) ctuia Oracle, IBM va Sun.

II1.CAu truc cia Java

Strc manh Java c6 dugc chinh 1a nho cau tric cua nd. Java duoc thiét ké nham muc dich trudce
hét 1a don gian hod cong viéc cia nguoi 1ap trinh. K€ dén, do nhu cau chay trén mang, Java phai
that sy an toan va on dinh, cling nhu c6 kha nang lam viéc dugc voi nhicu kiéu phan cing, phan

mém khéac nhau. Cau tric ngdn ngit Java thyc su da ddm bdo dugc tat ca cac tinh nang trén.
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Ciing nhu cac ngdn ngir 1ap trinh khac, Java can mot trinh bién dich dé chuyén d6i ma lénh
cho ngudi doc (ma ngudn) sang tng dung thuc thi dugc. Cac trinh bién dich thong thudng nhu
Microsoft Visual C++ cho Windows 95 sé& bién dich chuong trinh sang ma 1énh thuc hién trén
mot loai phan cing nhat dinh nao d6 (trong truong hop nay 1a mi 1énh cho Intel x86). Trai lai,
trinh bién dich Java lai chuyén chuong trinh ngudn Java thanh céc bytecode. Cac bytecode nay
chi c6 thé chay dugc trén may ao Java (Java Virtual Machine -JVM).

Luu ¥: Hién nay, may ao Java (JVM) moi duoc tao dung bang phan mém chir khong phai
phan cimg. Sun Microsystems va mot s6 cong ty dién tir khic dang tién hanh nghién ciru phat
trién chip picoJava, nham muc dich tao may a0 Java bang phan ctng. Céc chip nay cho phép dua
Java vao cac thiét bi dién tir mot cach dé dang hon, d@)ng thoi lam tang tde do toi da cho cac JVM
viét bang phan mém.

Bo Java Developers Kit (JDK) do Sun cung cap bao gdbm mot sé chuong trinh tién ich cho
phép ban bién dich, bét 16i va tao tai liéu cho mot ung dung Java. Hién nay trén thi truong dang
¢6 1t nhiéu mdi trudng phat trién Java cta hang thir ba rat tién loi (nhu Visual J++, Symantec
Cafe,..), nhung tat ca cac chuong trinh nay déu dua trén nén JDK. Céc trinh tién ich ctua JDK bao
gom:

javac: B bién dich Java: Lam nhiém vu chuyén mi ngudn Java sang bytecode.

java: Bo thong dich Java: Thuyc thi cac Gmg dung Java truc tiép tir tap tin 16p (class).

appletviewer: Mdt trinh thong dich Java thuc thi cac Java applet tr tap tin HTML.

javadoc: Tao tai liéu dang HTML tir ma ngudn cing v6i cac chu thich bén trong.

jdb (Java debuger): Cho phép ban thuc hién timg dong trong chuong trinh, dit cac diém dimg
(breakpoint), xem gia tri cac bién.

javah: Tao ra tap tin header ctia C cho phép C goi ham Java hodc ngugc lai.

javap: Trinh dich nguoc java (disassembler): Hién thi cac ham va dit liéu truy cap dugc bén
trong mot tap tin 16p da dich. N6 ciing cho phép hién thi nghia cta bytecode.

Qua trinh bién dich Java nhu sau: ma ngudn trong céc tip tin *java, qua trinh bién dich javac
duogc chuyén thanh cac bytecode. Bytecode nam trong tap tin *.class, dugc goi 1a tap tin 16p (boi
mdi tap tin chira mot 16p riéng biét cta Java). Cac Gmg dung Java c6 thé bao gdm nhiéu 16p khac
nhau.

Cha y: Mot 16p (class) ctia Java ciing gidng hét nhu mét 16p trong C++. Lop chinh 1a cac bién
dir liéu va tha tuc két hop v6i nhau thanh mot khoi.
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Khi thye hién chuong trinh Java, may do Java stir dung trinh nap 16p (class loader) dé doc cac
bytecode tir dia hodc két ndi mang. Cac 16p dugc nap sé& phai di qua trinh kiém tra 16p (class
verifier) dé chic chin rang chung s& khong sinh ra cac 18i anh huéng dén hé thdng khi thuc thi.
Qua trinh kiém tra nay 1am ting thoi gian nap mot 1p, tuy nhién né chi phai thuc hién c6 mot 1an
ma thoi.

Phan thyc hién (execution unit) trong may 4o Java sé& thyc thi cc 1énh quy dinh trong timg
bytecode. Bo phan thuc thi don gian nhét 1a mot trinh thong dich, chuyén d6i timg bytecode sang
céc thi tuc can 1am trén timg hé thong. Cach nay rat cham vi trinh théng dich luén phai tra nghia
clia bytecode ma n6 thyc thi. Dé khiac phuc nhugc diém nay, ngudi ta dua ra trinh bién dich Just-
in-time (JIT): Qua trinh chuyén d6i tir bytecode sang ma 1énh riéng cia timg hé théng s& duoc
1am lu6n mot 1an ngay khi nap chuong trinh, do d6 ting dugc téc do dang ké.

Chuong trinh viét bang Java c6 thé 1a ung dung riéng biét (stand-alone application), hay 1a
mg dung ki sinh trén Web (applet) hodc dong thoi ca hai. Applet 1a chwong trinh dugc nhung
trong trang Web, duoc doc va thuc hién bdi trinh duyét hd trg Java (Java-enabled Web browser).
Khi trinh duyét doc tdi trang Web nay, applet sé duogc thyc thi. Trai lai, mot ing dung Java riéng
biét duoc chay bang dong 1énh (java Tén-16p-can-thuc-thi Tham-sd), khong can théng qua trinh
duyét Web.

Mot trinh duyét Web hd trg Java (Java-enabled browser) c6 may 4o Java riéng. Hi¢n nay, cac
trinh duyét hd tro Java nhu vay kha nhiéu: Netscape 2.0 tr¢ 1én, HotJava, Microsoft Internet
Explorer 3.0 (ban beta 2 tr¢ 1én),... Cac trang Web nhtng Java applet c6 chita duong din kiéu
URL tdi tap tin 16p chinh cua applet d6. Trinh duyét chi viéc khoi dong may 4o Java va cung cap
cho trinh nap 16p dudng dan nay. Chu ¥ rang mdi 16p déu dua ra tén cia cac 16p phu no can, do

d6 trinh nap 16p phai nap mét s6 16p phu khac trudce khi thyc hién chuong trinh.

IV.Cac dac tinh chinh cua Java

Trong phan nay, chiing ta s& diém qua bay dic tinh quan trong khién Java tr¢ thanh mot cong

cu phat trién manh, tin cay.
IV.1.An ninh

An ninh 13 mdt van dé kho khin hang diu ma nguoi lap trinh mang gip phai: Nguoi sir dung
luén e ngai hai didu: Thir nhat, thong tin ho giri di trén mang c6 thé bi doc 1én va thir hai, hé
théng cta ho c6 thé bi xdm nhdp va pha hoai. Cau triic an ninh ctia Java nhim vao giai quyét

dong thoi hai van dé trén.
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Céu triic an ninh cta Java dya vao ba thanh phan: Trinh nap 16p, trinh kiém tra 16p va trinh
quan 1y an ninh (SecurityManager). Chung ta da biét rang trinh kiém tra 16p 1am nhiém vu dam
bao chic chan chuong trinh Java duoc bién dich ding dan, khi thuc hién s& khong gay 16i anh
hudng dén hé théng ciing nhu khong dung cham dén nhiing dit liéu "riéng tu" trén may khach
hang.

Bén canh d6, trinh nap 16p phan biét rd 16p nao dén tir mang, 16p ndo nim ngay trén may
khach hang. Piéu nay ngan 16p t6i tir mang "gia dang" mot 16p trén may khach hang dé thuc hién
céc tac vu bi cAm ddi voi 16p nay. Ngoai ra nd con giup tach biét hoat dong cuia cac 16p khac
nhau t6i tir cdc may chu khac nhau.

Trinh quan 1y an ninh kiém so4t cac hoat dong mot may ao Java duoc quyén lam doi cac diéu
kién khac nhau. Mot vi du rat co ban 1a hoat dong doc/ghi tap tin (file I/O) dugc quan ly chat ché
bdi trinh quan 1y an ninh: Céc applet chi c6 quyén doc/ghi céc tap tin tai may server chira né ma
thoi! Tuy nhién, trinh quan 1y an ninh ciing 14 mot 16p trong Java, do d6 chung ta co thé viét mot

16p an ninh riéng cho minh bang cach tao mot 16p din xuét tir 16p SecurityManager.
IV.2.Giao dién lap trinh ing dung chuin - Core API

Java cung cap cho nguoi lap trinh mot thu vién cac ham chuan, d6 1a Core API. Cac ham
chuan nay dugc dat trong cac gbi (package) - 1a tap hop cia cac 10p c6 mdi quan hé véi nhau (vi
du nhu go6i java.awt chira cac 16p Abstract Windowing Toolkit, giip nguoi 1ap trinh xay dung
ung dung véi giao dién GUI trén cac platform khac nhau).

IV.3.Twong thich véi nhiéu kiéu phan cirng

Mi bytecode ctia Java c6 thé chay trén hau nhu moi loai phan cimg va hé diéu hanh hién nay
nhu: PC, Macintosh... cling nhu cac may khac co chay méy 4o Java. Mot diém nita 1a thu vién
cac tha tuc chuan Java ¢ chita ddy du cac ham c6 thé dung chung cho cac platform khac nhau.

IV.4.Dac tinh dong va phan tan

Hé diéu hanh Windows cho phép cac chwong trinh st dung chung va nap tu dong cac thu
vién lién két dong DLL. Chia sé tap tin DLL lam giam dung luong bo nhé ciing nhu dia can dung
va ting tinh cdu tric ciia chuong trinh. Java ciing c¢6 dic tinh nay: cac 16p duge nap ty dong khi
can va nhiéu chuong trinh c6 thé dung chung mot 16p. N6 con hd trg ddc tinh phan tan, tic 1a cac
phan ctia chuong trinh c¢6 thé nam trén may chi 14n trén may khach hang.

IV.5.Huéng doi twong
Lap trinh huéng dbi twong (OOP) 1a phuong thirc viét cac img dung dé bao tri, d& nang cap

va dac biét 1a c6 thé tai su dung cac ma 1énh. Java la mdt ngon ngit hudng doi twong, do d6 n6 cod
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day du cac dic tinh trén. Ngoai ra, thu vién 16p Java cung cap kha day du cho nguoi lap trinh dé

bat ddu mot dy 4n moi.
IV.6.Pa ludong (multi-threads)

Céc tng dung viét bang Java co thé c6 nhiéu tién trinh duoc xu 1y cing mot lac. Mot ting
dung don luéng chi c6 thé thuc hién mot tac vu tai mot thoi diém: Gia s ung dung dang ban léy
tir trén mang xudng mot tap tin mat vai phat, trong thdi gian nay Gng dung khong thé lam cac
viéc khac nhu v€ lai man hinh... Véi tng dung viét bfmg Java, ban co thé tao hai tién trinh song
song lam viéc: mot tién trinh nap tap tin, mot tién trinh khac 1am nhiém vu cap nhat man hinh.

IV.7.Quéan ly b¢ nhé va qua trinh thu don 'rac'

Quan 1y bd nhd 1a mot van dé kha phuc tap d6i voi C va C++. Trong thoi gian thyc hién
chuong trinh, nguoi 18p trinh chiu trach nhiém khaoi tao cac vung nhd, sau khi dung xong lai giai
phong chiing. Chi can mot 16i nhé trong d6 ciing c6 thé lam can kiét tai nguyén hay dan dén treo
h¢ thong. Java di virt bo ganh ning nay cho nguoi 1ap trinh: Cac ving nhé dugc tao ra trong
chuong trinh s€ tu dong dugc gidi phong thong qua qua trinh thu don "rac" (Garbage Collection).
Céc ving nhé ty dong duge giai phong néu nhu no khong dugc quy chiéu dén boi bat cir dbi t-
uong dang hoat dong nao.

Céac quan 1y bd nhd cta Java cing cb thém tinh an ninh cta cic may ao. Trong C va C++,
ngudi 1ap trinh co thé truy cap dén hé théng thong qua con trd (pointer). Vi Java, phép toan véi
con tré bi cam, do d6 con tro ludn chi dén dir lidu can thiét ciia ing dung trén may 4o, ngin ngira
mg dung truy xuat dén tai nguyén bén ngoai may &o.

Céu triic va cc ddc tinh trén ddy cia Java cho thay Java c6 nhiing diém manh va yéu riéng.
Tuy nhién, ching ta c6 thé tin rang, trong tuong lai, Java s& dan dan hoan thién nhiing nhuoc

diém, phat trién va tiép tuc 1am thay d6i bd mit ctia Internet ciing nhu Intranet.
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N —

Kiém tra sy tién b0

. Ban c6 thé viét cac chuong trinh dang tha tuc bang Java. Piing/Sai

Java la ngon ngir c6 kiéu dit lidu chat ché. Ping/Sai

........................... la chuong trinh Java chay doc lap, va sir dung giao dién dd hoa dé nguoi s
dung nhép dit lidu.

........................... su dung JDBC API dé két ndi co s dir licu.

.......................... hiéu mot dong céac 1énh may tinh triru tuong.

Coalescing va Compaction la gi?

Lénh ............... dugc sir dung dé dich file ma ngudn .java.

Lép ......... phai 13 16p cha cia cac applet, applet 14 chuong c6 thé nhung vao trang Web hay
chay bang Java AppletViewer.

Bai tap

Cai dat Java 2

. G0 cac 1énh sau tai dau nhac va li¢t ké cac tham so khac nhau ctia chung:

> javac
> java
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CHUONG 2:
Cac thanh phan co ban ciia ngdn ngir 1ap trinh java

Vin pham Java chi dinh cach viét nhu sau:

- Lo1 chu thich: Pugc thém vao boi nguoi 1ap trinh véi muc dich giai thich.

- Céc cau lénh: Mdi 1énh 1a dong don ctia churong trinh.

- Khéi 1énh: Pit cac cau 1énh nhom lai cung v6i nhau nhu mot khdi

- Cau truc file: Cac bd phan cu thanh cia mot file Java ngudn va 1énh 13 duoc xac dinh rd.

- Céc tur khoa: Cac tur dugc dinh nghia trude trong ngdn ngtr Java (khong dugce sir dung nhu
danh hiéu).

- Danh hi¢u: Cac tén ban dat ra cho cac lop, cac bién va cac ham. Danh hiéu khong han ché
cac ki tu theo chi dinh, nhung chua phai dugc st dung tuy vy, ¢6 vai qui wdc cho danh higu.

- Hang (literals): Cac gia tri hang duoc viét mot cach khac nhau tiy thudc vao kiéu dit licu.
Vi du: dé phan biét cac ki tu "123" véi s6 123.

- Biéu thuc: Su két hop nhiéu mbi quan hé dé tao ra mot gia tri dir liu.

- Toéan tu: Cac toan tir dugc thuc hién nhu phép cdng, trir, nhan, cac toan tir todn hoc va
khong toan hoc khac.

Moi khai ni€ém van pham trén s€ dugc mo ta trong cac phan sau:

I.Ghi chi (Comment)

Céc 10i cha thich ¢o thé dugc thém vao trong ma ngudn Java bang hai cach giéng nhu trong
C-++. Cach thtr nhat bat dau 10 chu thich voi dau /* va két thuc */ cho phép dit nhiéu dong cha
thich trong cdp diu trén.

Vi du:

a =Db + c;
/* Here is comment which
extends across two lines
*/
N6i chung ban khong thé dit cac chu thich trong chii thich

Vi du:

/* Here is a comment which /* a comment within a comment*/

extends across two line*/
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Trong vi du nay chu thich dau tién két thic trude bang dau */ & dong hai khong bit dau mo
dau chu thich. Két qua cua cau nay 1a 1 trong qua trinh bién dich.
Nhiéu dong cha thich ¢é ¥ nghia dic biét cho tién ich javadoc khi ki hiéu dau tién bén trong
dAu cha thich 1a mot dau *
Vi du:
a = b+ c;
/* * This comment has epecial meaning for the Jjavadoc
unitily.It will be part of documenttation
automaticlly generated By the javadoc program
*/
Céch thtr hai danh d4u // va ghi 16i chu thich sau d6 trén cung mot dong.
Vi du:
a =b + c;//this comment extends to the end of this line of text
Nhitng chu thich ndy c6 thé dat trong cip diu cha thich /* */.
Nhu vay, ghi chi nhdm giup cho ngudi 1ap trinh dé dang nhé lai qué trinh suy nghi nhat 1a
khi can b6 sung, sira chita nang cip chuong trinh

C6 3 loai ghi chu trong chuong trinh Java:

Bit dau | Két thuc Muc dich

/* */ Poan code bi gi6i han 1 phan ghi chi.

/! Ghi chu trén 1 dong, trinh bién dich bé qua tir // dén cudi dong
[E* */ Ghi chu danh cho javadoc, trinh bién dich bé qua

I1.C4u Iénh va khdi 1énh
I1.1.Cau lénh

Mot cau 1énh trong Java duoc két thuc bang 1 ddu chdm phay (;)

Thi du:

Dong a=b+c+d+e+ f+g;

Ciing gibngnhua = b + ¢ + d +

e + f + g;

Khoang trong gidi han gitta cac 1énh c6 thé bao gdm bt ki sé ki tu tréng nao. Cac ki ty trong
1a cac khoang tréng, cac dau tab, cac ddu vé dau dong, xudng dong.

Chu y: Trén hé thong UNIX va Masintosh, mdi dong van ban thuong két thuc boi ky tu

xudng dong (ma ASCII 13). Trong Windows, cac dong vin ban thuong khong gidi han boi cac
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ky tw xudng dong, vé dau dong (CR/CF hay ma ASCII 14 13/10). Java bién dich nhan ra cac ky tu

trén ciing nhu cac ky tu trong va khéng quan tim dén nhitng dong vin ban di két thic.
I1.2.Khéi 1énh

Céc cau lénh don c6 thé nhém lai thanh cac khdi boi vay mot khdi 1énh co thé dé dang kiém
soat su thuc hién ciia nhiéu cau 1énh khac. Bo 1énh cua Java khong gidi han trong cdp ngodc nhon
{va }. Ban d3 nhin thay cac khdi 1énh dugc dung dé tao thanh nhoém céc 1énh thudc mot 16p:

class Flight {

int altitude;
int heading;
int speed;

float latitude;
float longintude;
//change the flight's heading by angle degree
void turnFlight (int angle) {

[}

heading = (heading + angle) % 360 ;
// make sure angle is in the range 0-359 degrees
if (heading<0)
heading = heading + 360 ;
} //end turnFlight
} //end Flight

Nhu ban théy céc khoi 1énh co thé dat trong céc khdi khéc

Téng s cac khoang trong dit gitta cac ddu ngodc nhon va cac cdu 1énh 1a tiy ¥ nhung ciing
¢6 qui udc 1a dau ngodc nhon bén trai phai dit sau mot dong (hay bat ddu mot dong tiép theo),
dau ngodc nhon bén phai 1a thudc chinh dong d6 va chd thut dau dong thuong dung dé lam nodi

bat nhom 1énh.

IIL.Tap ky tu dung trong JAVA

Moi ngdn ngir déu duoc xdy dyng tr mot bd ky tu nao do. Cac ky tuy dugc nhém lai theo
nhiéu cach dé tao nén céc tir. Dén lugt minh céc tir lai duoc lién két theo mot quy tac nao do dé
tao nén cac cau 1énh, tir khoa, tén...

Ngon ngit JAVA dugce xay dung trén b ky tu sau :

26 chit cai hoa : A..Z va 26 chit cai thuong a..z.

10 chit s6 : 0.9

Céc ky hi¢u toan hoc : +, -, *, /, %, =, ()...

Daundi:

Cac ky hiéu dac biétkhac:;,:, {},[ 1,2\, &, |, # $...
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Ngoai ra ngdn ngit JAVA con dung b ky tu Unicode. DB6 1a mot b ky tu, ndé khong chi bao
gdm nhitng ky tu da c6 trong bo ky tu ASCCI ma con c6 vai triéu ky tu khac twong tmg véi hau

hét cac bang chir cai trén the gidi.

IV.Tw khoa va tén

IV.1.Tén

Ciing tuong tu nhu cac ngdn ngir 1ap trinh khac nhu C, C++, ngoén ngir 1ap trinh JAVA cling
quy dinh cach dat tén nhu sau :

Tén c6 thé duge bat dau béng mot ky tu, hodc dau $, _... nhung khong thé bat dau béng mot
s6 va khong co diu cach trong tén. Ngoai ra n6 con c6 thé dung bod ky tu Unicode dé dat tén.
JAVA phéan biét chir hoa va chir thuong.

IV.2.Tir khoa

Tur khoa 1a nhiing tir c6 ¥ nghia xac dinh. Thuong dugc st dung dé khai bao cac kiéu dit liéu,

dé viét cAc toan tir va céc cau 1énh.

Sau déy liét ké mot sb tir khoa ciia JAVA

abstract case const else
for boolean cast continue
extends future break catch
default final generic byte
char do finally goto
byvalue class double float
implements inteface operator public
super thows volatile import
long rest outer swicth
transient while inner native
package return synchronized try
instanceof new private short
this var int null
protected static throw void
Chu y:

- Khong duge dung tir khoa dé dat tén cho hang, bién, mang, ham...
- Tu khoa phai viét bang chir thuong

V.Kiéu dir liéu
MJi bién phai c6 mot kiéu dir liéu. Kiéu dit liéu cua bién xac dinh cac gia tri ma bién co thé

chura dung va cac toan tir thao tac trén chung.
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Ngon ngtr Java c6 2 loai dir li¢u:

- Kiéu dit liéu co ban - Primitive

- Kiéu dit liéu din xuét - Reference

Kiéu dir liéu co ban l1a cac khdi dit liéu duge xac dinh trong ngén nglr

V.1.Kiéu dir liéu co bén

Kiéu M ta Pj 16n Min + Max
boolean true , false 1 bit
char Ki ty don 16 bits \u0000 -\uFFFF
byte Byte-length 8 bits -128 =127
short integer 16 bits 232768 = 32767
int SO nguyén ngan 32 bits 2147483648 +2147483647
long S0 nguyén 64 bits 19223372036854775808
SO nguyén dai +9223372036854775807
float 32 bits +/-3.40282347E+38 ++/-1.40239846E-
double S6 thuc 64 bits 45
86 thuc +/-1.79769313486231570E =+

+/-4.9065645841246544E-324

V.2.Kiéu dir liéu dan xuat (Reference)

Array, class va interface déu 1a kiéu dir lieu dan xuat. Gia tri clia bién kiéu dan xuét trai
nguoc voi kiéu dit liéu gde, né tham chiéu t6i (dia chi) mot gia tri hay 1a tp hop céc gia tri ma
bién khai bio.

Mot kiéu Reference dugc goi la mdt con trd hay 1a mdt dia chi bd nhé cua ngdn ngtr 1ap trinh
khac. Ngon ngir 1ap trinh Java khong hd tro 16 rang cach sir dung dia chi gidng nhu cac ngdn ngit

khac. Thay vao d6 ban c6 thé sir dung tén bién.
\ an object
ar an array

Mot 16i hay gap phai khi 1ap trinh 13 sir dung nhiing bién chua dwoc khoi tao. Pidu nay

objectName reference @

V.3.Gia tri mac dinh

thuong gy ra 16i kho doan dugc bai vi né co thé nhan bat ky gia tri ndo trong ving nhd khi
chuong trinh bt dau chay. Java da tranh dugc 16i trén bfmg cach khoi tao gia tri méac dinh cho

cac bién

Trang 26



Bai giang Ldp trinh Mang

Kiéu Gia tri mic dinh
byte 0
short 0
int 0
long OL
float 0.0f-
double 0.0d
char null
boolean false
dan xuét null

VI.Hing (literal)

Hau hét cac ngdn ngit déu c6 mot cach dé khai bao bién 13 hang s (d6 1a gia tri khong doi).
Java khong 1a ngoai 18 Tir khoa final chi dAn mot bién cuc bo hodc bién thanh phan khong thé
thay ddi. Muyc dich chinh s dung cua bién final nhu 1a biéu thi mot hfmg s6. Ban c6 thé thich
hang s6 1a tén, va tén d6 duoc dinh nghia trong mot chi dinh don trong ma ngudn cta ban. Néu
sau nay ban phai thay doi sb trong ma ngudn ciia ban, ban chi cin thay ddi tai bién final da dinh
nghia.

(Céc ham thanh va cac 16p c6 thé khai bao nhu 1a final . Mot ham thanh phan final khong thé
chdng 1én nhau, va mot 16p final khong thé 13 16p con).

Cu phap:

final Type ConstName = Value;
final int MAX = 10;

Luu y: Ca hai cach khai bao hang trong C va C++ 1a #define va const déu khong dung trong

JAVA.

VIL.Bién

Mot chuong trinh tham chiéu toi gia tri ctia bién bang tén bién. Tén bién phai 1a duy nhat

trong cung mot pham vi, c6 thé c6 nhicu bién cung tén nhung khai bdo & cac pham vi khac nhau.
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Moi bién can dugc khia béo trude khi st dung. Viéc khai bdo dugc thuc hién theo mau sau.

La nhiing vi tri trong bd nhd ma gia tri c6 thé dugce luu trir & d6 chiing ¢ tén va kiéu gia tri.

Cu phap:
Type Variable;
hay:
Type Variable = Value;
VIIL.1.Kiéu bien

C6 thé 1a mot trong ba hinh thirc sau :

- Mot trong 8 kiéu dit liéu co ban.

- Tén cia mot 16p.

- Mot mang.

D¢ khai bao mot kiéu bién méi, ta phai khai bdo mot 16p méi. Sau d6 cac bién méi duge khai
bao 1a kiéu ctia 16p do.

JAVA c6 3 loai bién : Bién 16p, bién d6i tuong , bién cuc bo.

VII.1.1.Bién ddi twong

Thuong dung dé dinh nghia thudc tinh, trang thai cho mat ddi tuong nod cod thé 1a bién toan
cuc cua mot ddi tuong. Khai bao nhu sau :

Type Variable;

VII.1.2.Bién 16p

Tuong tu nhu bién ddi tugng, nhung gia tri ctia nd nam trong chinh 16p d6. N6 anh hudng
toan cuc dén mot 16p va tat ca cac dbi tuong trong 10p. Rt thich hop dé trao doi thong tin giira
cac ddi twong khac nhau trong cing mot 16p hay theo ddi trang thai toan cuc ctia mot déi tuong.
Pé khai bao mot bién 13 bién 16p ta dung tir khoa static nhu sau :

static Type Variable;

VIIL.1.3.Bién cuc bd

Puogc khai bao va sir dung trong than phuong thirc. Bién cuc bo bit budc phai gan gia tri
trudce khi str dung. Khong gidng nhu cac ngon ngir 1ap trinh khac. JAVA khoéng c6 bién toan cuc.
Bién dbi twong hay bién 16p dwoc dung dé truyén thong tin toan cuc giita hai hay nhiéu dbi

tuong.
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VIIL.1.4.Pham vi ciia bién

Gidng nhu ngdn ngit COBOL tit ca cac bién déu 1a bién toan cuc. Bién toan cuc 1a mot bién
c6 thé truy cap bat clr tir dau trong mot chuong trinh va do vay ma bién toan cuc phai 14 bién ¢o
tén doc nhat. Do tat ca cac bién trong COBOL 14 toan cuc nén mdi bién trong chuong trinh
COBOL la duy nhét. Tir @6, trong thuc tién viéc sir dung mot bién don cho nhiéu muc dich khac
nhau trong timg phan cua chuong trinh. Viéc kiém soét bién toan cuc 1a mot cong viéc khé khin
va lam nhiéu chuong trinh tré' nén khé chiu. Pic biét, mot thay doi trong mot phan nhé ctia mi cé
thé anh huong bét lgi dén hau hét cac phan khac ctia chuwong trinh.

Giai phap cho véan dé rac rdi ctia bién toan cuc la sir dung bién cuc b, bién nay co thoi gian
ton tai giéi han va quan hé chi trong phan nho ctia mi. Ban c6 thé dung hai bién cuc bd c6 ciing
tén dinh danh trong cac phan khac nhau ctia chuong trinh.

Céc bién duge dinh nghia véi mot ham thanh phﬁn 1a cuc bd lién quan dén ham thanh ph?m, vi
vy ban c6 thé dung cuing tén bién trong vai ham thanh phan, nhu vi dy sau:

Class MyClass {
int 1i; // member variable
int First() {
int j; // local variable
// i va j déu cé thé truy cép tu day

return 1;

int Second() {
int j; // local variable
// i va j déu cé thé truy cap tu day

return 2;

}

Bién j dinh nghia trong ham First() duoc tao ra khi ham ndy duoc goi va mat di khi ham
nay thoat. Piéu nay ciing ding cho bién cuc bd j trong ham Second(). Bién j xuét hién dong thoi
trong ca hai ham nhung chiing khéng gay xung dot boi vi hai bién cuc bd hoan toan doc lap véi
nhau. Cé mot cach khac dé nghi 1a: tudng tugng trinh bién dich s€ ddi tén céc bién cuc bo dod )

dé tén cua mdi bién 13 duy nhat (nhu vi du: j1 va j2).

VIIL.Chuyén doi kiéu dir liéu

Trong JAVA c6 céac kiéu dir liéu co ban, kiéu d6i tuong. Do d6 ta c6 3 dang chuyén d6i kiéu
dir liéu.

- Chuyén doi cho cac kiéu dir li¢u co ban
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Cu phép : (NewType ) Value;

- Chuyén d6i kiéu cho cac d6i twong: Do tuong ciia mot 10p co thé duoc chuyén ddi kiéu dé

tré thanh mot d6i twong cia mot 16p khac. Véi didu kién cac dbi tuong mudn d6i kiéu phai thude

céc 10p thira ké nhau.

Cu phép : (NewClass) Object ;

- Chuyén dbi kiéu dit liéu co ban sang ddi tugng va nguoc lai: Thong thudng ta khong thé

chuyén d6i duoc nhung trong géi java.lang cé san nhimng 16p dic biét tvong tng véi ting kiéu

nguyén thay. Nhu 16p Integer cho kiéu int, 16p Float cho kiéu float... do d6 ta c6 thé tao ra cac

d6i tugng twong duong bang cach dung toan tir new.

vi du : int Intobj = new Integer (32);

Khi mudn 13y lai gi4 tri ban dau ta ding phwong thirc ¢ san trong 16p twong duwong. Nhu

intValue() cho kiéu int...

IX.Biéu thirc va Toan tir

Toan tir 1a nhitng ky hiéu dic biét ma thong thuong duoc dimg trong biéu thirc. Nhu +,-,/,*...

IX.1.Céc toan tir s6 hoc:

Twong tu nhu ngdn ngit 1ap trinh C va C++ Java gdm cac phép toan nhu sau : +,-,* ./, %.

Toan tir Cach dung Mo ta
+ opl + op2 Cong hai toan hang
_ opl - op2 Tru
* opl * op2 Nhan
/ opl / op2 Chia
S opl % op2 Chia léy du

Vidu:

public class ArithmeticDemo {
public static void main (Stringl[]

//a few numbers
int 1 = 37;

int j = 42;

double x = 27.475;

args)
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double y = 7.22;

System.out.println ("Variable values...");
System.out.println (" i="4 1);
System.out.println (" J=" 4+ 3);
System.out.println (" x ="+ x);
System.out.println (" y ="+ v);

//adding numbers

System.out.println ("Adding...");
System.out.println (" i+ 3j="
System.out.println (" x +y="

//subtracting numbers
System.out.println ("Subtracting...
System.out.println (" i-3 ="

System.out.println (" x-—y="

//multiplying numbers
System.out.println ("Multiplying...
System.out.println (" ix 3 ="

System.out.println (" x *y ="

//dividing numbers

System.out.println ("Dividing...");
System.out.println (" i/ jg="
System.out.println (" x/y="

//computing the remainder resulting from

+ (1 +
+ (x +
")

+ (1 -
+ (x -
")

+ (1 *
+ (x *
+ (1

+ (x /

3))
v));
3))
y)) i
3))
y)) s
3))
v) )

System.out.println ("Computing the remainder..

System.out.println (" i%3="
System.out.println (" X %y ="

//mixing types

System.out.println ("Mixing types...

System.out.println (" Jj+y ="

System.out.println (" i*xx ="

Két qua ctia chuong trinh:

Variable values...

i

= 37
= 42
27.475

+ (1 %
+ (x %
")

+ (3 +
+ (1 *
Addi

3)) i
V) )i
v) )i
X))
y =7
ng...
i+ 3
X t+ vy

.22

dividing numbers

.H) .

’

79
34.695
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Subtracting... i/ 3=0
i-3=-5 x / y = 3.8054
x -y = 20.255 Computing the remainder...
i% 3 =37
Multiplying... x % y = 5.815
i * j = 1554 Mixing types...
x * y = 198.37 4+ y = 49.22
Dividing... i * x = 1016.58
IX.2.Cac phép toan tang giam
Duing céc toan tir ++ va -- dé ting giam gia tri ctia bién.
IX.3.Toan tir quan h¢ va diéu kién
Toan tir Y nghia Vidu
= Bﬁng a == 10;
= Khong bang a l=b
< B¢ hon 5< 6
> Lén hon 7> 4
<= B¢ hon hoic bang a <= 6
>= Lén hon hoic bang b >= 8

IX.4.Toan tir luan ly

Céc biéu thirc ma c6 két qua tra vé 1a gia tri boolean, cé thé két hop lai voi nhau bang céac

IX.5.Cac toan tir lam vié€c vaéi bit

toan tu luan Iy nhu AND ( & hodc &&), OR (| hodc ||), XOR (), NOT (!)...

Gidng C va C++, nhiing toan tir lam viéc véi bit duge ding dé thé hién timg bit riéng biét

doi véi s6 nguyén. Ta c6 bang nhiing toan tir lam viéc véi bit nhu sau :

Toan tw Y nghia
& Va
| Hoac
2 Hoac loai trur
<< Dich trai 1 bit
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>> Dich phai 1 bit
>>> Dich phai 1 bit va dién 0 vao nhing chd vira dich
- Pao bit
>>= Dich trai r6i gan ( x=x<<y)
<<= Dich phai r0i gan ( x=x>>y)
>>>= Dich phai, dién 0 vao nhiing chd vira dich rdi gan ( x=x>>y)
X &=y x=x&y
x|=y x=X|y
x"=y x=x"y
IX.6.Toan tir gan

Toan tir gan c6 dang nhu sau:

Variable

Operator = Value.

Diéu nay tuong duong vai:

Variable = Variable Operator Value;

Vidu:a+=4; tuong duong v6i a=a-+4;

Toén tir Céch dung Céch dung khac
+= opl += op2 opl opl + op2
-= opl -= op2 opl opl - op2
*= opl *= op2 opl opl * op?2
/= opl /= op2 opl opl / op2
&= opl %= op2 opl opl % op2
&= opl &= op2 opl opl & op2
| = opl |= op2 opl opl | op2
N= opl "= op2 opl opl ~ op?2
<<= opl <<= op2 opl opl << op2
>>= opl >>= op2 opl opl >> op?2
>>>= opl >>>= op2 opl opl >>> op?2
IX.7.M0t s0 toan tir khac
Toan tir Céch dung M6 ta
Néu op1 true thi tra vé op2. Nguogc lai thi tra
?: opl ? op2 op3 .
V€ op3.
[ type [] Khai bao md méang chua biét do 16n, chira cac
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phan tir ¢6 kiéu 1a type

Tao mot mang vdi opl phﬁn tir. Phai duoc st
[] typel opl ] .

dung voi toan tlr new.

Truy cdp dén mot phan tr cia mang opl voi
[] opl[ op2 ] ,

chi so op2.

Mot su tham khao toi ham thanh phan op2 cua

opl.op2

opl.

() opl (params)

Dinh nghia hodc goi mt phuong thue c6 tén la
opl v6i cac tham sb 14 params. Danh sach céc
tham s6 co thé 1a danh sach rong. Cac phan tir

trong danh sach cach nhau bang ddu phay.

Chuyén doi kiéu dir liéu cua opl voi ki€éu méi

(type) (type) opl la type. Mot ngoai 1€ s€ xdy ra néu kiéu cua
opl khong tuong thich véi type.
Khéi tao mot ddi tuong hay mot mang. op1 la
new new opl
mdt constructor hay mdt mang
instanceof opl instanceof op2 TTéVétruenéuopl]érn@taninmancecﬁaop2

IX.8.Phép toan trén kiéu chudi ( String)

Mot biéu thire dic biét trong Java la dung toan tir "+" dé tao hay ghép ndi cac chudi.

Vidu:

System.out.println (name+ "is a" + color );

Néu c6 phan tir con nao khong phai 1a kiéu String thi né tu dong chuyén sang kiéu String.

Mo ta phan nay cac ban tham khao phan ddi tugng va cac kiéu dir liéu dbi tuong.

I1X.9.D§ wu tién cac toan tir

++, —=, !, -

4 4 - 4

instanceof

new (type) Biéu thuc

/5
+, -

<<, >>, >>>

< >

Trang 34




Bai giang Ldp trinh Mang

4

&

?

=, +=, -=, *=, /=I %=, "=

&=, =, <<=, >>=, >>>=
IX.10.Bi€u thirc

Biéu thire 1a su két ndi cac bién, cac tir khoa hay cac ki hi¢u dé tra vé mot gia tri cia mat
kiéu nao d6. Gia tri nay c6 thé 1a sb, chudi, hodc kiéu dit liéu khac. Ban c6 thé hiéu ring mot
biéu thirc 1a mot cai gi do duogc viét bén phai ciia mot 1énh gan.

Biéu thtrc don gian nhét 1a cac bién hay cac hang

Vidu: 22, a, "Hello"

Céc biéu thirc nay co6 thé duoc tim thdy bén phai ctia mot 1énh gan nhu gan mot chudi
"Hello" cho mot bién s:

s = "Hello";

Nhu trong C, viéc gan mot gia tri cho chinh no, d6 1a gia tri bén phai cta I¢énh gan

Vi du:

b=a=25;

Trong vi du nay gia tri 25 dugc gan cho bién a va 25 ciing duoc gan cho bién b

C6 céc loai biéu thirc nhu biéu thirc logic, biéu thirc s6 hoc, biéu thirc gan

Vidu:a<=10;

- Biéu thitc gén: variablel= Variable2=...=Value;

- Biéu thuc diu kién :

Expression ? Expression when true : Expression when false;

X.Céc céu Iénh diéu khién
X.1.CAu triic ré nhanh

X.1.1.CAu truc diéu kién ré nhanh if

7

Cu phap:
if (Expression) {

Statementsl;
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else/{

Statements?2;

}

So dd khbi: i)

false Expression true
Statement(s)2 Statement(s)1
O
Vidu:
public class IfElseDemo {
public static void main (String[] args) {
int testscore = 76;
char grade;
if (testscore >= 90) {
grade = 'A';
} else if (testscore >= 80) {
grade = 'B';
} else if (testscore >= 70) {
grade = 'C';
} else if (testscore >= 60) {
grade = 'D';
} else {
grade = 'F';
}
System.out.println ("Grade = " + grade);

}
Két qua chuong trinh la:
Grade = C
Expression phai 1 biéu thuc logic tra vé gia tri kiéu boolean ( true hodc false). Tuong tu

nhu C va C++ céc cau 1énh diéu kién c6 thé 10ng nhau tuy y.

X.1.2.C4u tric diéu kién ré nhanh phire : switch

Cu phap:
switch(integer expression) {
case integer expression:

statement (s)
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break;

default:
statement (s)
break;
}

Expression : Biéu thirc diéu kién phu thudc vao kiéu dir liéu co ban (byte, int ...)

So d6 khoi:

case a action(s)

o

break

—

case b action(s)

o

break

F—>

—

true -
case z action(s)

false

‘ default action(s) ‘

P

break

E——

A

Vi du:

public class SwitchDemo {

public static void main(String[] args) {

int month = 2;
int year = 2000;

int numDays = 0;

switch (month) {
case 1:
case 3:
case 5:
case 7:
case 8:
case 10:
case 12:
numDays = 31;

break;
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case 4:
case 6:
case 9:
case 11:

numDays = 30;

break;
case 2:
if ( ((year $ 4 == 0) && !(year % 100 == 0))
|| (year % 400 == 0) )
numDays = 29;
else
numDays = 28;
break;
}
System.out.println ("Number of Days = " + numDays)

}
Két qua ctia chuong trinh:

Number of Days = 29

X.2.Céu triic lip
X.2.1.Vong lap for

Cu phap:
for ( initialization; loopContinuationTest; increment ) {

Statements;

}
So do khoi:

O

initialization

Statement(s)

i

increment

oopContinuationTest
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Vi du:

public class ForDemo {
public static void main(String[] args) {
int[] arrayOfInts = { 32, 87, 3, 589, 12,
1076, 2000, 8, 622, 127 };
for (int 1 = 0; 1 < arrayOfInts.length; i++) {
System.out.print (arrayOfInts[i] + " ");
}
System.out.println () ;

}
Két qua chuong trinh: 32 87 3 589 12 1076 2000 8 622 127.

X.2.2.Vong lap while va do:
Twong tu cau tric cia C va C++
Cu phap:

while (Condition){

Statement (s)

So d6 khoi: Q

true

statement(s)

flase

Vidu:

public class WhileDemo {

public static void main (String[] args) {
String copyFromMe = "Copy this string until you " +
"encounter the letter 'g'.";

StringBuffer copyToMe = new StringBuffer();

int i = 0;
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char ¢ = copyFromMe.charAt (i) ;

while (c !'= 'g') {
copyToMe.append (c) ;
c = copyFromMe.charAt (++1i);

}
System.out.println (copyToMe) ;

}

Java cung cdp mot ciu trac khac twong tu nhu cau 1énh while.

Cu phap:
do {
Statement (s); C)

while (Condition);

action(s)
So' d6 khdi:
t
g;hme
Vi du:

public class DoWhileDemo {

public static void main (String[] args) {

String copyFromMe = "Copy this string until you " +
"encounter the letter 'g'.";
StringBuffer copyToMe = new StringBuffer();
int i = 0;
char ¢ = copyFromMe.charAt (i)
do {
copyToMe.append (c) ;
c = copyFromMe.charAt (++1i);
} while (c '= 'g'");
System.out.println (copyToMe) ;

Trang 40



Bai giang Ldp trinh Mang

- Cau lénh break : Dung dé thoat tirc thoi ra khoi vong 1ip chira no.
- Cau lénh continue : Dung dé quay tro vé dau vong lip chira no.
X.3.Ngoai 1€ va cau Iénh nam bat ngoai 1€
Str dung céc 1énh try, catch va finally dé bét giit cac ngoai 16.
Cu phap:
try {
statementl (s)
} catch (exceptiontype name) {
statement (s)
} catch (exceptiontype name) {
statement?2 (s)

} Finally {

statement3 (s)

try: dinh nghia mot khoi 1énh (statement(s)) ma ngoai 1é c6 thé xay ra.
catch: di kém vdi try, dé bat ngoai 18, khi c6 ngoai 18 xdy ra thi statement2(s) thuc hién

statement3(s) ludn luon thyc hién cho du c6 hay khong ngoai 1¢

Kiém tra su tién bd

1. Trong Java, kiéu dit liéu dang byte ndm trong gi6i han tir.......... dén
2. Hay chi cac danh dinh hop 1¢:
a. Tel num
b. Empl
c. 8678
d. batch.no
3. Cho biét két qua thu duoc khi thye hién doan chuong trinh sau?
class me

{

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

4. 1a su cai dat cua cac hanh dong cua ddi tuong

5. Phuong thirc public co thé truy cap phuong thirc private trong ciing mot 16p.
Dung/Sai
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Bai tap

6.

‘static’ ham y rang phuong thirc khong c6 ma va duogc bo sung trong cac 16p con
Ping/Sai Khi ban khong dinh nghia mdt ham khoi tao cho mét 16p, JVM sé
cung cdp mot ham mic dinh hodc mot ham khai tao an (implicit). Ping/Sai
Vong lap while thuc thi it nhat mot 1an tham chi néu diéu kién duge xac dinh 1a
False Dung/Sai

Hay viét mot doan chuong trinh dé in ra dong chit ” Welcome to the world of
Java”
Hay viét hai phuong thire khoi tao tuong minh cho mét 16p ding dé tinh dién
tich hinh chir nhat. Khi mot gia tri dugc truyén vao phuong thic khéi tao, n6 cho
rang do dai va chiéu rong bang nhau va bang gid tri truyén vao. Luc do, né s&
tinh di¢n tich twong tng. Khi hai gia tri duoc truyén vao, no s€ tinh dién tich
hinh chit nhat.
Viét mot chuong trinh thyc hién nhiing viéc sau day:
a. Khai bao va gan gia tri dau cho cac bién m va n 13 100 va 200 tuong ung.
b. Theo cac diéu kién: néu m bang 0, hién thi két qua twong tmg.
c. Néum 16n hon n , hién thi két qua twong tmg.
d. Kiém tra gia tri n 1a chin hay 1¢.
Viét mot chuwong trinh hién thi tong cac boi sb ctia 7 nam gitra 1 va 100.
Viét chuong trinh dé cong bay sb hang cua diy sau:
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CHUONG 3:

APPLETS

I.Pai cwong vé HTML

"Ngon ngit danh dau siéu vin ban" (Hypertext Markup Language - HTML) dugc dung dé
khéi tao cac "si€u van ban" trén WEB. N6 khong phai 1a mdt ngon ngir 1ap trinh phtrc tap nhu
C, C++, Java... Ngon ngit HTML chi mét tap hop nhiing quy tic chi dinh boi nhimg TAGS
(Thé) va MARK (Panh d4u) trén nhitng thanh phan cua tai liéu.

Mot tai liéu HTML chi 1a nhimg vin ban thong thuong, bang nhiing quy tic don gian ta c6
thé dua vao nhitng hinh anh, nhitng "siéu lién két", "siéu phuong tién"... Ngoai ra ta c6 thé bd
sung nhitng hinh anh, 4m thanh sdng dong ...vao cac trang Web ctia minh bang cach ting cuong

Java. Do chinh 1a cac APPLETS.

I1.Tong quan vé applet

Céc 16p trong chuong trinh Java ludn 14 dan xuét tir mot 16p chuan nao d6 cta JDK. Mdi

applet 1a dan xut cta 16p Applet theo so do sau:

java.lang.Object

(java. awt, Component )
|

Jjava.awt, Container i

java.awt .Fanel

(java.app]et.ﬂpp]et )

IL.1. Vi du vé Applet

Sau ddy 1a md ngudn ctia mot applet goi 1a Simple

import java.applet.Applet;

import java.awt.Graphics;
public class Simple extends Applet {
StringBuffer buffer;

public void init () {
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buffer = new StringBuffer();

addItem("initializing... ");

public void start() {
addItem("starting... ");

public void stop() {
addItem("stopping... ");

public void destroy() {

addItem("preparing for unloading...");

void addItem(String newWord) {
System.out.println (newWord) ;
buffer.append (newWord) ;

repaint () ;

public void paint (Graphics g) {
//Draw a Rectangle around the applet's display

area.
g.drawRect (0, 0, size().width - 1,
size () .height - 1);

//Draw the current string inside the rectangle.

g.drawString (buffer.toString (), 5, 15);

}
I1.2.Vong doi ciia mot Applet

C6 thé str dung vi du trén dé minh hoa cho vong doi cia mot applet

I1.2.1.Nap m{t Applet
Ban c6 thé thay "initializing... starting..." & trén, d6 1a két qua tra vé khi mot applet dang

nap. Khi mét applet nap s€ xdy ra cac viéc sau:
= Mot instance cua 16p con applet dugc tao ra.

=  Dbi tugng applet nay tu khéi tao minh, bang phwong thirc init ().
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=  Pdi twong applet nay bt ddu chay, phuong thirc start () duge goi, tiép theo 1a
phuong thirc run () .
I1.2.2.Roi khéi va quay tré vé trang web chira applet

Khi nguoi dung roi khoi trang web chira applet sang mot trang khéac, khi dé6 phuong thuc
stop () cua applet s& duoc goi. Khi nguoi dung quay vé lai trang d6 thi applet tu dong kich
hoat lai phuong thirc start () . Qua trinh ndy ciing xay ra khi ngudi dung thay déi cua sb chia

applet (minaturize, minimize, va close.)

Chii y: Mot vai trinh duyét c6 thé s& nap lai applet khi ta tré lai trang chta applet d6 nhu
thé co thé xay ra mot 16i néu mot applet tu khoi tao ma khong can nap lai.
I1.2.3.Nap lai Applet (Reloading the Applet)

Mot s6 trinh duyét cho phép ngudi ding nap lai applet, nghia 12 ngudi ding di thoat applet
va nap lai mot 1an nira. Vi mdi khi thoat khoi Applet phuong thirc stop () s& tu dong thyuc hién,
xay ra qua trinh don rac bang phuong thic destroy () . Nhu vdy, applet da giai phong céc tai
nguyén ma nd da dung va applet chinh thirc khong con trong bd nhé. Va khi duge nap lai, qué
trinh nap s& xay ra gidng nhu da néi ¢ trén.

I1.2.4. Thoat khéi trinh duyét

Khi nguoi dung thoat khoi trinh duy¢t (hay ung dung chtra applet) thi applet tu
dong goi phuong thic stop () dé don dep tai nguyén hé théng trudc khi trinh duyét
thoat.
11.2.5.Tém tit

Mot applet co thé trai qua cac su kién sau:

= N6 c6 thé tu khdi tao (initialize).

= N6 co thé ty dong khai dong (starr).

= N6 co thé ty ding (stop) .

= Ty don dep tai nguyén hé thong trudc khi thoat.

So db:
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Creation Destruction
Initialization
Start/Restart Stop

I1.3.Cac phuong thirc co ban

public class Simple extends Applet {

public void nitQ) { . . . }

public void start() { . . . }
public void stop(Q { . . . }
public void destroy() { . . . }

}
Trong applet Simple ciing nhu tat ca cac applet khac déu 1a 16p con ciia 16p Applet.

Lép Simple di override lai 4 phuong thirc ctia Applet vi vay né co6 thé tra 1oi cac su

kién: init, start, stop, destroy.

11.3.1.init()

Dung dé khoi tao mot 1an, nhitng hoat dong khong kéo dai. Phuong thirc nay thudng chira

cac ma 1énh ma ta thuong dung trong céc constructor.

I1.3.2.start()

Applet sau khi khoi tao can lam cong viéc gi d6 thi phai cai dit phuwong thirc start(), trir
khi phai tra 10i truc tiép tic dong cua ngudi dung. Phuong thirc nay c6 thé thuc hién mot sb

viéc cua applet hay khdi tao cac tuyén doan.

I1.3.3.stop()

Pa s céac applet khi cai phuong thirc start() déu c6 cai stop(). Phuong thirc nay ding dé

tam ngung cac hoat dong ctia applet nhung khong giai phong tai nguyén hé thong.

I1.3.4.destroy()

Phuong thirc ndy thuong dung dé giai phong tai nguyén hé thong.
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I1.4.Cac phwong thirc vé va nim bt su kién

simple applet dinh lai phuong thirc paint override phuong thirc paint cua applet:

class Simple extends Applet {
public void paint(Graphics g) { . . . }

}

Phuong thirc paint 13 mot trong hai phuong thirc ma mot applet c6 thé override:

- paint: La phuong thirc v& co ban. Nhidu applet cai dit phuong thirc paint &é v& nhiing
trinh bay ctia né bén trong trinh duy¢t.

- update: La phuong thirc ma ban c6 thé st dung sau khi da thuc hién paint dé ting thém
hiéu qua ve.

Applet thira hudng cac phuong thuc nay tir I6p AWT. Applet con thira hudng cac phuong

thice vé su kién nhu nhép chuot, ré chudt,... trong 16p Component cia AWT.
I1.5.Cac phuwong thire cho 13p trinh giao dién nguwoi dung
I1.5.1.Cac thanh phan UI xdy dung sin

Thu vién AWT hd trg cac thanh phan cho lap trinh giao dién (UI components) (Céc 16p

dung dé cai dat mdi thanh phan duogc dit trong ddu ngodc don):
= Buttons (java.awt.Button)
=  Checkboxes (java.awt .Checkbox)
= Text fields (java.awt.TextField)
= Textareas (java.awt.TextArea)
= Labels (java.awt.Label)
= Lists (java.awt.List)
= Choices (java.awt.Choice)
= Sliders and scrollbars (java.awt.Scrollbar)
* Drawing areas (java.awt.Canvas)

u Dﬂenus(java.awt.Menu,java.awt.MenuItem,java.awt.CheckboxMenuItem)
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= Containers (java.awt.Panel, java.awt.Window and its subclasses)

I1.5.2.Cac phuwong thirc dé sir dung cac thanh phan UI trong cic Applet

Boi vi 16p Applet thira ké tir 16p AWT container nén dé dang thém céc thanh phan vao cac
applet va st dung céc trinh quan 1y 16p (layout managers) dé diéu khién vi tri ciia cac thanh

phan trén man hinh. Pay 13 mot s6 phuong thirc ctia container ma cac applet co thé sir dung:

add : Thém mot Component.

remove : X0a MOt Component.

setLayout : Thiét 13p trinh quan Iy layout.

I1.5.3.Thém m{t Text Field khong edit dwgc vao applet simple

Pé lam cho don gian applet sir dung 16p Textrield dé khai bao mot text field chi dugc

cudn, khong dugc stra chira

Sy thay ddi cho thiy sau day:

//Khéng cdn Import java.awt.Graphics
//khi applet nay khéng cai diat
//phuong thuc paint.

import java.awt.TextField;

public class ScrollingSimple extends Applet {
//Instead of using a StringBuffer,

//use a TextField:

TextField field;

public void init () {

// Tao mét text field va lam cho né khéng thé sira chira.
field = new TextField();

field.setEditable (false);

//Set the layout manager so that the text field will be

//as wide as possible.

setLayout (new java.awt.GridLayout (1,0));

//Dat text field vao Applet.

add (field);

validate () ;

addItem("initializing... ");

}
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void addItem(String newWord) ({
/ /Néi chuéi vio TextField.
String t = field.getText();
System.out.println (newWord) ;
field.setText (t + newWord);
repaint () ;
}
//Phirong thire paint khong can thiét,
//khi TextField tw dong repaints.
Xem lai phuong thirc init tao ra mot text field khong edit dugc. N6 thiét 1ap trinh quan 1y

cach trinh bay vao applet lam cho text field c¢6 thé rong ra dugc sau d6 dat text field vao applet

Sau cung phuong thic init goi mdt phuong thic hop 1€ (phuong thitc ma applet thira
hudng tir Component). Piéu ndy lam cho ¢6 hiéu luc d6i vdi mot hodc nhiéu thanh phan thém
vao applet va bao dam rang cac thanh phan nay d ty v& ra trén man hinh.

Sau day 1a két qua cua applet:

initializing... starting...

I1.6.Gid6i han cua Applet

Muc niy cho thdy mot cach tong quan vé mit han ché cua applet va cac kha ning ma ching

c6 thé co duoc.

I1.6.1.Gi6i han vé bao mat

Tat ca cac trinh duyét co cai dat ché do bao mat déu gilt no lai trong hé théng bao mat. Muc
nay mo ta ché d6 bao mat ma céc trinh duyét hién thoi kém vao. Tuy nhién vi¢c cai dit co ché
bao mat giita cac trinh duyét 1a khac nhau. Ngoai ra co ché bao mat thuong thay doi. Thi du
nhu néu mét trinh duyét dugc phat trién dé chi sur dung trong moi truong tin cay thi co ché bao
mat c6 thé 16ng 180 hon nhitng mé ta & déy.

Céc trinh duyét hién thoi thudong gidi han hoat dong cua applet khi nap cac applet tir mang
vé nhu sau:

= Mot applet khong thé nap cac thu vién hay cac phuong thic st dung ma ngudn.

= Khong dugce doc hay ghi binh thuong 1€n céc tap tin & may chu thyc thi ching.

= Khong dugc tao cac két ndi mang ngoai trur két noi vaoi may dang chay no.
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= Khong thé khoi dong bat cir mot chuong trinh nio trén may cha chay no.
=  Khong duge doc bat ¢t tinh chét ndo cua hé théng.

= (Cura s6 ma mot applet mé ra s€ khac vdi cac cia so cua cac ung dung khac mo.

Moi trinh duyét c6 mdt doi tuong SecurityManager dugc cai dat dé thyc hién van dé bao
mat. Khi securityManager dO0 tim ra sy vi pham thi né ném ra mot ngoai 1¢
SecurityException. Applet cua ban c6 thé bat ngoai 1€ securityException d6 va tdc dong

tro 1ai mot cach thich hop.

I1.6.2.Cac kha nang cua Applet

Goi java.applet cung cip mot API cho cac applet mot sd kha ning ma ung dung don
(application) khong c6 duoc. Thi du nhu applet c6 thé tao 4m thanh cai ma cac chwong trinh
khéac khong thye hién dugc.

Sau day 1a mot s cai ma céc trinh duyét hién hanh va cac applet viewer cho phép applet

thuc hién:
= Applet co thé thuong xuyén tao két ndi téi may dang chay no.
= Khi applet chay trong trinh duyét thi c6 thé dung tai liéu HTML dé hién thi.

= Applet c6 thé goi toéi mot phuong thirc cong cong ciia mot applet khac trong cling trang

Web.

= Céc applet dugc nap tir tap tin cuc bo s& khong bi gidi han gidng cac applet duoc nap tir

mang xudng.

= Hau hét cac applet ngimg thuc thi khi roi khéi trang web chira nd, nhung khong nhat

thiét nhu vay.

I1.7.Test mgt applet

Mot khi da viét vai doan ma cho applet ctia ban, ban s€ mudn chay applet dé kiém tra no.
Dé chay applet trudc hét ban phai dat applet vao trong mot trang HTML bang cach sir dung thé
(tag) <aPPLET>. Sau d6 danh dia chi URL cua trang HTML dé trong mot trinh duyét c6 hd trg
Java.

Day 1a mét thé <appLET> don gian:

<APPLET CODE=AppletSubclass.class WIDTH=anInt HEIGHT=anInt>
</APPLET>

Trang 50



Bai giang Ldp trinh Mang

Thé nay cho trinh duyét biét can nap mot applet co tén 1a AppletSubclass. Hinh sau cho thay
noi dé dat file applet, quan hé véi tai liéu HTML chira thé <appLET>. Nhu hinh v& thi trir khi
applet dugc dat trong mot goi (package), applet phai dit trong cung thu muc voi tép HTML

chtra thé <appPLET>.

Mo Package Statements in Applet Code packade Com.myCo. myproject;

sorne Directons sorme Divectons
R"‘m
o
HTML Class HTRL [
file file: file: fity'eZ0
tiwproject

Class
file

Khi m¢t trinh duyét ho tro Java dung mdt thé <appLET>, thi n6 dy trit m{t vung hién thi véi
chiéu rong (width) va chiéu cao (hight) cho applet, nap mi bytecode cua applet, tao mot

instance cua 16p d6, sau do goi phuong thirc init va start.

Thé <apPLET> c6 rt nhiéu tuy chon do d6 ban c6 thé tuy bién cho cho phu hop véi su thuc

thi cta applet ma ban tao ra.

II1.Céc tinh ning cao cap ciia Applet API

Applet API cung cép cho ban cac tinh ning cao cip vé mbi quan hé gan giii giita cac applet
va cac trinh duyét Web. API dugc cung cp boi goi java.applet - chil yéu 1a 16p Applet va
giao tiép (interface) AppletContext. Nho vao applet API ma cac applet c¢6 thé thuc hién dugc

cac viéc sau:
= Pua thong bao co ban tir trinh duyét.

= Tai céc files dit liéu xac dinh béi URL cua applet hay trang HTML ma applet duoc

nhung.
= Hién thi cac chudi ngan vé trang thai.
= Lam trinh duyét hién thi tai liéu.
= Tim céc applet khac trén cung trang.

= Tao am thanh.

Lay tham s duoc chi ra boi nguoi dung trong thé <appLET>.
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I11.1.Tim kiém va nap cc file dir liéu

Bét cir luc nao applet can dé nap vai dir liéu tr t€p duoc xac dinh bdi urL (mdt URL ma
khong chi 16 ddy du vi tri cua file), applet thudng st dung hodc 13 code base hoic 1a document
base dé hoan chinh dia chi urL. Code base dugc tra vé boi phuong thirc getCodeBase, no chi
ra dia chi URL xac dinh thu muc chua 16p applet da dugc nap. Document base duogc tra vé boi
phuong thirc getDocumentBase, nd chi ra thu myc chia trang HTML ma applet do dugc

nhung.

Trur khi thé <appLET> chi r0 code base, ca code base va document base déu dugc dit cung

thu muc trén cung mot server.

Dit liéu ma applet ludn can hodc nhimg nhu cdu tin cdy can sao luu, thong thuong duoc chi
15 t6i code base. Dir liéu ma ngudi dung applet chi rd, thuong dung cac tham sb, thong thudng

duoc chi té1 document base.

Lép Applet dinh nghia cac hinh thire thuan loi dé nap hinh anh va 4m thanh, ma hinh anh va
am thanh duogc chi rd béi urL. Vi du, léy mot applet va dat né vao trong mot cAu tric thu muc

nhu hinh sau:

Mo Package Statements in Applet Code package com. myCo, myprojact;

some Qirectony soime Divectony
/f/ s
im ]
imgDir Clazs imgChir |
file finy'ez0

| | typroject
a.gif a.gif
file:

Pé tao mot doi tugng Image st dung moét file hinh anh a.gif trong thu muc
imgDir thi applet c6 thé sir dung doan mi sau:

Image image = getlImage (getCodeBase (), "imgDir/a.gif");
I11.2.Hién thi chuéi tinh trang ngan

Tat ca nhing trinh xem applet, tir Applet Viewer dén dinh duyét c6 hd trg Java déu cho
phép céc applet hién thi mot chudi tinh trang ngan. Trong su thi hanh hién thoi chudi nay xuat
hién trén hang tinh trang & day cta s6 duyét applet. Trong cac trinh duyét tit ca applet trén

cung trang, cling nhu chinh cac trinh duyét n6i chung la chia sé hang tinh trang do.
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Khong nén dit cac thong tin cbt yéu vao dong trang thai. Néu nhiéu nguoi dung can thong
tin, thay vao do ta nén hién thi trong vung applet. Néu chi mot it thong tin phtic tap ma nguoi

dung can thi nén xuat thong tin ra & thiét bi dau ra chuan.

Dong tinh trang khong phai 1a ndi bat thong thudng va nd c6 thé bi ghi dé 1én boi mot
applet hay mot trinh duyét khac. T nhitng 1y do trén, tot nhat si dung dé hién thi thong tin
phu, nhat thoi ma thoi. Thi du nhu applet nap cac file anh va hién thi tén cua file anh trong lic

dang nap ching.

Vi du:

showStatus ("MyApplet: Loading image file " + file);
I11.3.Hién thij tai li¢u trong trinh duyét

Ban c6 bao gio muén applet hién thi mot mot tai liéu van ban dinh dang HTML khong? O

day c6 cach dé 1am didu do: néi cho trinh duyét hién thi vin ban cho ban.

V6i phuong thitc showDocument trong AppletContext mot applet c6 thé chi cho trinh
duyét URL dé hién thi trong cia s trinh duyét. (Trong trudng hgp nay bd JDK vdi trinh
AppletViewer bo qua phuong thirc ndy, né khong thé hién thi tai lidu). showbocument cé 2
dang :

public void showDocument (java.net.URL url)

public void showDocument (java.net.URL url,String targetWindow)

Dang mot tham s6 cia showbDocument chi cho trinh duyét biét dia chi URL cua tai
liéu can hién thi, khong chi 16 cira s6 dé hién thi.

Dang hai tham s clia showDocument chi cho ban biét vi tri cira s hay frame
HTML dé hién thi tai liéu trong d6. Tham s6 thir hai c6 thé co cac gia tri sau:

" plank": Hién thi tai liéu trong mot ctra s6 méi, khong co tén.

"windowName": Hién thi tai liéu trong mot cira s6 voi tén 1a windowName. Ctra s6 nay duoc
tao ra néu can thiét.

" self": Hién thi tai liéu trong cira s6 va frame chira applet.

" parent": Hién thi tai lidu trong ctra s6 applet nhung trong frame cha cia frame applet.
Néu frame applet khong c6 frame cha thi gidng nhu " se1f".

" top": Hién thi tai lidu trong trong ctra s6 ctia applet & frame mirc dinh. Néu frame cia
applet 1a muc dinh roi thi gibng nhu  se1£".

Vi du:
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...//In an Applet subclass:

urlWindow = new URLWindow (getAppletContext())

class URLWindow extends Frame {
public URLWindow (AppletContext appletContext) {

this.appletContext = appletContext;

public boolean action (Event event, Object o) {

String urlString = /* user-entered string */;
URL url = null;
try {
url = new URL(urlString);
} catch (MalformedURLException e) {
...//Inform the user and return...
}
if (url != null) {
if (/* user doesn't want to specify the window */) {
appletContext.showDocument (url) ;
} else {
appletContext.showDocument (url,

/* user-specified window */);

I11.4.G1ri thong dié€p téi cac applet khac

Céc applet c¢6 thé tim ra cac applet khac va giri thong diép dén chung voi nhitng gidi han vé

bao mat nhu sau:

Nhiéu trinh duyét doi hoi cac applet khoi dau tir mot server.

Nhiéu trinh duyét doi hoi cac applet phai cing thu muc trén ciing mot server (cting code
base)

Java API doi hoi céc applet phai chay trén cing mot trang, trong cung cira so trinh

duyét.
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Chu y: M6t vai trinh duyét cho phép applet goi cac phuong thirc cua mét applet khac tham
chi trén cic trang khac trong cung tinh duyét mién 1a cung code base (cting thu muc). Phuong
thirc quan hé gitta cac applet nay khong duoc Java API hd trg nén nhiéu trinh duyét khong cho

phép applet goi céac applet khac trén cac trang khac nhau.

Mot applet c6 thé tim mot applet khac bang cach tim theo tén (st dung phuong thirc
getApplet clla AppletContext) hay tit ca cac applet khac trén cing trang (bang cach sir dung
phuong thirc getapplets clla AppletContext). Ca hai phuong thuc néu thanh cong s& cho
applet goi mot hay nhiéu d6i twong Applet. Mot khi applet goi tim dwoc mot dbi tuong Applet

thi nd ¢ thé goi cac phuong thire trén ddi tugng do.
I11.5.Tim mot applet bang tén: sit dung phwong thirc getApplet

Phuong thirc getApplet tim kiém tat ca cac applet khac trén trang hién hanh dé thidy mot
trong sd cac applet d6 bang mot tén dic biét. Néu tim thdy, getApplet sé& tra vé mot ddi tuong

Applet.

Mic dinh thi mot applet khong c6 tén. Dé dit cho applet mot cai tén, phai dit trong doan

mé cua trang HTML ma applet dan xen vao. Ban c6 thé chi rd tén ciia mot applet bang hai cach:

= Bing cich chi rd mot thudc tinh NaME trong thé <aPPLET>. Thi du nhu:

<APPLET CODEBASE=example/ CODE=Sender.class
WIDTH=450
HEIGHT=200
NAME=""buddy"*>

</applet>
= Bing cach chi 16 tham s NaME v6i thé <param>. Thi du nhu:

<APPLET CODEBASE=example/ CODE=Receiver.class
WIDTH=450
HEIGHT=35>

<PARAM NAME="‘name" value="old pal"'>

</applet>

Duéi déy 1a hai applet minh hoa cho viéc tim bang tén. Applet dau tién 14 Sender tim applet
thir hai 12 Réciver, Sender giri mot thong diép t6i Reciever bang cach goi cac phuong thirc cia

Reciever. Reciever dap ung lai "Received message from sender-name!"
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Day la chuong trinh ddy du ctia Sender:

import
import
import

import

public

java.applet.*;
Java.awt.*;
java.awt.event.*;

java.util.Enumeration;

class Sender extends Applet

implements ActionListener {

private String myName;

private TextField nameField;

private TextArea status;

private String newline;

public void init () {

GridBagLayout gridBag = new GridBagLayout () ;

GridBagConstraints c¢ = new GridBagConstraints();

setLayout (gridBag) ;

Label receiverLabel = new Label ("Receiver name:",
Label .RIGHT) ;
gridBag.setConstraints (receiverLabel, c);

add (receiverLabel) ;

nameField = new TextField(getParameter ("RECEIVERNAME"),

10);
c.fill = GridBagConstraints.HORIZONTAL;
gridBag.setConstraints (nameField, c);
add (nameField) ;

nameField.addActionListener (this);

Button button = new Button ("Send message");

c.gridwidth = GridBagConstraints.REMAINDER; //end row

c.anchor = GridBagConstraints.WEST; //stick to the

//text field

c.fill = GridBagConstraints.NONE; //keep the button
//small

gridBag.setConstraints (button, c);

add (button) ;

button.addActionListener (this);

status = new TextArea (5, 60);

status.setEditable (false);

c.anchor = GridBagConstraints.CENTER; //reset to the default
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c.fill = GridBagConstraints.BOTH; //make this big
c.weightx = 1.0;

c.weighty = 1.0;

gridBag.setConstraints (status, c);

add (status) ;

myName = getParameter ("NAME") ;

Label senderlLabel = new Label (" (My name is " + myName + ".)",
Label.CENTER) ;

c.weightx = 0.0;

c.weighty = 0.0;

gridBag.setConstraints (senderLabel, c);

add (senderLabel) ;

newline = System.getProperty("line.separator");

}

public void actionPerformed (ActionEvent event) ({
Applet receiver = null;
String receiverName = nameField.getText (); //Get name to
//search for.
receiver = getAppletContext () .getApplet (receiverName) ;
if (receiver != null) {
//Use the instanceof operator to make sure the applet
//we found is a Receiver object.
if (! (receiver instanceof Receiver)) {
status.append ("Found applet named "
+ receiverName + ", "
+ "but it's not a Receiver object."”
+ newline);
} else {
status.append ("Found applet named "
+ receiverName + newline
+ " Sending message to it."
+ newline);
//Cast the receiver to be a Receiver object
// (instead of Jjust an Applet object) so that the
//compiler will let us call a Receiver method.
((Receiver) receiver) .processRequestFrom (myName) ;
}
} else {
status.append ("Couldn't find any applet named "

+ receiverName + "." + newline);
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}

public Insets getInsets() {

return new Insets(3,3,3,3);

public void paint (Graphics g) {
g.drawRect (0, O,
getSize () .width - 1, getSize().height - 1);

public String getAppletInfo() {
return "Sender by Kathy Walrath";

Dudi day la chuong trinh Reciever:

import java.applet.*;

import java.awt.*;

public class Receiver extends Applet {
private final String waitingMessage="Waiting for a message...";

private Label label = new Label (waitingMessage, Label.RIGHT) ;

public void init () {
add (label) ;
add (new Button ("Clear"));
add (new Label (" (My name is " + getParameter ("name") + ".)",
Label .LEFT)) ;

validate () ;

public boolean action (Event event, Object o) {
label.setText (waitingMessage) ;
repaint () ;

return false;

public void processRequestFrom(String senderName) {

label.setText ("Received message from " + senderName + "!");

repaint () ;
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public void paint (Graphics g) {
g.drawRect (0, 0, size().width - 1, size().height - 1);

public String getAppletInfo() {
return "Receiver (named " + getParameter ("name") + ") by Kathy
Walrath";
}

II1.6. Tim tat ca cac applet trén mét trang: sit dung phwong thirc

getApplets

Phuong thirc getapplets tra vé mot danh sach cua tat ca cac applet trén cung trang. Véi ly
do bao mat, nhiéu trinh duyét va applet viewer thuc hién getapplets sao cho no chi tra vé

nhiing applet bat ngudn tir cting mot may chu.

Dudi day la chuong trinh:

import Jjava.applet.*;
import java.awt.*;
import java.awt.event.*;
import java.util.Enumeration;
public class GetApplets extends Applet
implements ActionListener {
private TextArea textArea;
private String newline;
public void init () {
Button b = new Button("Click to call getApplets()");
b.addActionListener (this);

setLayout (new BorderLayout());

add ("North", b):;

textArea = new TextArea (5, 40);
textArea.setEditable (false);

add ("Center", textArea);

newline = System.getProperty("line.separator");

}

public void actionPerformed (ActionEvent event) ({

printApplets () ;
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public String getAppletInfo() {
return "GetApplets by Kathy Walrath";

public void printApplets() {
//Enumeration will contain all applets on this page
// (including this one) that we can send messages to.

Enumeration e = getAppletContext () .getApplets();

textArea.append ("Results of getApplets():" + newline);
while (e.hasMoreElements()) {
Applet applet = (Applet)e.nextElement () ;
String info = ((Applet)applet) .gethAppletInfol();
if (info != null) {
textArea.append ("- " + info + newline);
} else {

A\

textArea.append ("-
+ applet.getClass () .getName ()

+ newline) ;

}
textArea.append ("

+ newline + newline);

II1.7.Pan xen vao cac trang Web

Sau khi bién dich chuong trinh thanh dang ma ByteCode luc d6 ta bat dau tién hanh dan xen
vao cac trang Web bang cac thé va m¢ va dong <aPPLET>, </APPLET>.

Ciing nhu nhiitng thé khac thé <appLET> ciing bao gém nhiéu phan. Tuy nhién chi c6 mot
vai phan 14 can thiét. Mot sb Applets nhat thiét phai c6 du cac thanh phan trong trong thé; mot
s6 khac thi chi can nhitng phan ti thiéu.

Poan mi sau cho ta hinh anh don gian ctia cac phan chinh ctia mot thé Applets :

<APPLET>
<APPLET attributes> (Nhing thudc tinh)
Applet-parameters  (Nhiing tham sd)
Alternate-HTML (HTML thay thé véi nhimng trinh duyét khong hiéu Java)

</APPLET>
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I11.7.1.Cac thudc tinh (Attributes)

Trong gidi han tbi thiéu, tit ca cac thé <aPPLET> phai chira ba thudc tinh trong bang sau:

Thudc tinh Mo ta

CODE Xac dinh tén tap tin applet

HEIGHT Xéc dinh chiéu cao cta applet theo pixel
WIDTH Xac dinh chiéu rong cta applet theo pixel

Ba thudc tinh trén dugc goi 1a nhiing thudc tinh can. Tc 1a ta khong thé dua cac Applets va
cac trang web ma khong dung chung. Ngoai ra ta c¢6 thé sir dung mot sé thudc tinh khac nhu

trinh bay trong bang sau:

Thuoc tinh M6 ta

ALIGN Xéc dinh vi tri dit applet trén trang dé vin ban bao quanh no.

ALT Xac dinh vin ban thay thé
CODEBASE Xac dinh URL co s¢ cho applet, mac dinh 1a coi nhu applet nam cung thu myc

v6i trang Web.

HSPACE Xéc dinh sb dau cach theo chiéu ngang bao quanh applet
NAME Xac dinh tén cua applet. Dung d¢ lién lac véi cac applet khac trong cing trang
VSPACE Xéc dinh sb dau cach bao quanh applet theo chiéu dimg

I11.7.2.Céc thong sb ciia applet

La noi ma ta c6 thé tiry bién applet. Dé 1am cho applet tac dong nhu y mudn, ta ding thé
<pARAM> v6i hai thudc tinh s& hiru riéng 12 Name va Value. Ta c6 thé cung cip nhiéu thé
<paramM> theo quy cach :

<paARAM NAME= " Parameter name" vALUE= "Parameter Value"> .

Kiém tra su tién bd

1. Phuong thuc ................ dung dé tam dung applet.
2. Phuong thtic ................ dung dé cap nhat (update) ctra so.
3. Mot chuong trinh Java c6 thé vira 1a applet, vira 1a application.
Ping/Sai
4. Java applet khong thé doc, ghi file trén may ngudi sir dung.
Pung/Sai
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5. Phuong thtc ................ ding dé tao tham chiéu dén d6i tuong nén do hoa (Graphics).

6. Trong java, diéu khién mau sic dugc thuc hién thong qua hai mau co ban 13 tring va
den. Pung/Sai

7. Phuong thuc ................ dung dé 1ay tit ca cac font chir ma hé thdng ho tro.

8. Trong 16p FontMetrics, 'ascent' 1a khoang cach tir 'baseline' dén day cua ky tu.

Dung/Sai

Bai tap
1. Viét applet nhu sau:

& Applet ¥iewer: Identifiers.class - | I:Ilil
Applet
apptech

Check identifier

Correct identifiexr

Applet started.

_ Khi nguoi sir dung nhép vao 6 van ban va click chudt vao nut 'Check identifier' applet phai
kiém tra xem tir c6 trong 6 van ban c6 phai 1a moét tir khod c6 trong java khong.
Ghi chu: Str dung cac font chit khac nhau cho 6 van ban, nat 1€énh va nhan.
2. Viét applet nhu sau:

& Applet Yiewer: DrawChart.class =10l =]
Applet

Enter Red value : IED Enter cvan value |4D Enter Green value : IED
Enter magenta value : ISD Enter hlue value : ISD

1oo% 1007
TaT
300%  ggd
15.0%
251
25 0%
Fed cyan Green Magenta

Applet started.

Nguoi st dung dugc phép nhap vao gia tri mau trong cac 6 tuong tng. Khi click nat 'Draw’
cac biéu do6 dang duong, bar, pie dugc hién ra.
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CHUONG 4:

CAC GOI & GIAO DIEN

L.Gi6i thiéu

Goi va giao dién 1a hai thanh phan chinh cta chwong trinh Java. Céac goi dugc luu trit
theo kiéu phan cap, va dugc nhap (import) mot cach tudng minh vao nhing 16p méi duge dinh
nghia. Cac giao dién c6 thé dugc sir dung dé chi dinh mot tdp cac phuong thirc. Cac phwong

thirc nay ¢ thé dugc hién thuc boi mot hay nhiéu 16p.

Mot tap tin nguon Java c6 thé chira mot hodc tat ca bon phan sau day:

» Mot cau 1€nh khai bdo goi (package).

»  Nhirng cau 1énh nhap thém cac goi hoac cac 16p khac vao chuong trinh (import).

» Mot khai bao 16p cong cong (public)

> Mot sb cac 10p dang riéng tu (private) cta goi.

Mot tap tin ngudn Java s& co khai béo 16p public don. Tat ca nhiing phét biéu
khac tuy chon. Chuong trinh nén duoc viét theo thir ty: dit tén goi (package), 1énh

nhép cac goi (import), va dinh nghia 16p (class).

I1.Cac giao dién

Giao dién 1a mot trong nhitng khai niém quan trong nhat ctia ngon ngit Java. N6 cho phép
mdt 16p c6 nhiéu 16p cha (superclass). Cac chuong trinh Java c6 thé thira ké chi mot 16p tai mot
thoi diém, nhung c6 thé hién thuc hang loat giao dién. Giao dién duoc sir dung dé thay thé mot
16p triru tugng, khong c6 mot sy ké thira ma thuc thi nao. Giao dién tuong tu nhu céc 16p triru
tugng. Su khac nhau & chd mot 16p triru twong c6 thé co nhitng hanh vi cu thé, nhung mot giao
dién thi khong thé c6 mot phuong thirc cu thé nao c6 hanh vi cta ctia riéng minh. Cac giao dién
can dugc hién thuc. Mot 16p triru twong c6 thé duge thira ké, nhung khong thé tao ra dugc thé

hién (d6i tuong).

I1.1.Cac budc dé tao mot giao dién

» Dinh nghia giao dién: Mot giao di¢n dugc dinh nghia nhu sau:
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Chuong trinh 4.1

//Giao dién voi cac phwong thirc

public interface myinterface

{

public void add(int x,int y);

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

/

//Giao dién d@é dinh nghia cac hang sé

public interface myconstants

{

public static final double price=1450.00;

public static final int counter=>5;

/

» Chuong trinh trén dugc dich nhu sau:
Jjavac myinterface.java

» Mot giao dién dugc hién thuc véi tir khod “implement”. Trong truong hop trén, giao dién
cho phép ung dung moi quan hé “is a” . Vi du:

class demo implements myinterface

» Néu nhiéu hon mot giao dién dugc thuec thi, cac tén s€ dugc ngan cach véi nhau boi mot dau
phay. Bi€u nay dugc trinh bay nhu sau:

class Demo implements MyCalc, Mycount
Hay ghi nhé cac luu y sau trong khi tao mét giao dién:
> Tét ca cac phuong thirc trong cac giao dién nay phai 14 kiéu public.

» Céac phuong thirc dugc dinh nghia trong mot 16p ma 16p nay hién thuc giao dién.
I1.2.Hién thue giao dién

Céc giao dién khong thé thira ké (extends) cac 16p, nhung chung cé thé thira ké cac giao
dién khac. Néu khi ban hién thuc mot giao dién ma thira ké cac giao dién khac, ban dinh nghia
dé (override) cac phuong thirc trong giao dién méi giao dién da thira ké. Trong vi du trén, cac

phuong thirc chi dugc khai bao, ma khong dugc dinh nghia. Cac phuong thirc phai dugc dinh
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nghia trong mdt 16p ma 16p d6 hién thuc giao dién nay. Noi mot cach khac, ban can chi ra hanh
vi ctia phuong thire. Tat ca cac phuong thirc trong cac giao dién phai 1a kiéu public. Ban khong
dugc sir dung cic bd ngit (modifers) chuan khiac nhu protected, private,..khi khai bao cac
phuong thirc trong giao di¢n.
Poan ma Chuong trinh 4.2 biéu dién mot giao di¢n dugc cai dat nhu thé nao:
Chuong trinh 4.2
import java.io. *;
class Demo implements myinterface
{
public void add(int x,int y)
{
System.out.printin(“ “+(x+y)),
//Gia si phwong thirc add dwoc khai bdo trong giao dién
/
public void volume(int x,int y,int z)
{
System.out.printin(* “+(x*y*z));
//Gia su phuwong thirc volume dwoc khai bao trong giao dién
/
public static void main(String args[])
{
Demo d=new Demo();
d.add(10,20),
d.volume(10,10,10);
/
/

Khi ban dinh nghia mét giao dién mdi, c6 nghia 1a ban dang dinh nghia mot kiéu dir liéu

tham chiéu méi. Ban c6 thé sir dung cac tén giao di¢n ¢ bat clt noi dau nhu bat ky kiéu dir li¢u
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khéc. Chi c6 mot thé hién (instance) cua 16p ma 16p d6 thuc thi giao dién cod thé duogc gan cho

mdt bien tham chic¢u. Ki€u cua bién tham chicu doé 1a tén cua giao dién.

II.Cac goi

G6i duge coi nhu cac thu muc, d6 1a noi ban td chirc cac 16p va céc giao di¢n cua ban.
Céc chuong trinh Java dugc t6 chirc nhu nhiing tap cia cic goi. Mi goi gdm c6 nhiéu 16p,
va/hodc cac giao dién dugc coi nhu 1a cac thanh vién cia n6é. Po6 1a mdt phuong an thuan loi dé
luu trit cic nhém cia nhimg 16p o lién quan véi nhau dudi mot céi tén cu thé. Khi ban dang
lam vi¢c vé1 mot chuong trinh ing dung, ban tao ra mot sb lop. Cac 16p do can duoc to chuc
mdt cach hop 1y. Diéu d6 tré nén dé dang khi ta td chirc cac tap tin 16p thanh cac goi khac nhau.
Hay tuong tuong rang mdi gbi gidng nhu mot thu muc con. Tat ca cac didu ma ban can 1am 1a
dat cac 16p va céc giao dién c6 li€n quan vdi nhau vao cac thu muc riéng, voi mot cai tén phan

anh duoc muc dich cua cac 16p.
Noi tom lai, cac goi ¢o6 ich cho cac muc dich sau:
> Chiing cho phép ban to chirc cac 16p thanh cac don vi nhé hon (nhu 13 cac thu muc), va lam

cho viéc xac dinh vi tri trd nén dé dang va sir dung cac tap tin cua 16p mot cach phu hop.

> Gilp d& dé tranh cho viéc dit tén bi xung dot (trung lip tén). Khi ban lam viéc voi mot sd
cac 16p ban s& cam thdy kho dé quyét dinh dat tén cho cac 16p va cac phuong thirc. Poi luc
ban muén sir dung tén giong nhau ma tén do6 lién quan dén 16p khac. Cac géi giau cac 16p

dé tranh viéc dat tén bi xung dot.

> Céc go6i cho phép ban bao vé cac 16p, dir liéu va phuong thirc & mirc rong hon trén mot nén
tang class-to-class.
> Céc tén cta gbi c6 thé duoc sir dung dé nhan dang céac 16p.
Céc goi ciing co6 thé chtra cac goi khac.
Pé tao ra mot 16p 1a thanh vién cta goi, ban can bat dau ma nguén cua ban vdi mot khai bao
€61, nhu sau:
package mypackage;

Hay ghi nhd cac diém sau trong khi tao goi:
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> Poan mi phai bat ddu v6i mot phat biéu “package”. Piéu nay noi 1én rang 16p duoc dinh

nghia trong tap tin 1 mot phan cia goi xac dinh.
» Ma nguén phai nam trong cung mdt thu muc, ma thu muc do lai la tén goi cta ban.
> Quy udc rang, cac tén goi s& bat dau bang mot chir thuong dé phan biét giira 16p va goi.

» Cac phat biéu khac c6 thé xuat hién sau khai bao €061 1a cac cau lénh nhép, sau chung ban

c6 thé bat dau dinh nghia 16p cua ban.
» Tuong ty tat ca cac tap tin khac, mdi 16p trong mot goi can dugc bién dich.

> Dé cho chuong trinh Java cia ban c6 kha nang sir dung cac goéi d6, hay nhap (import) chiing
vao md ngudn cua ban.

» Su khai bao sau day la hop 1€ va khong hop 1¢ :
Hop l¢

package mypackage;

import java.io.*;
Khong hop 1¢é

import java.io.*;

package mypackage;
Ban c¢6 cac tuy chon sau trong khi nhap vao mot goi:
> Ban c6 thé nhédp vao mot tap tin cu thé tur goi:

import java.mypackage.calculate
> Ban c6 thé nhap (import) toan bd goi:
import java.mypackage.*;

May 4o Java (JVM) s& quan Iy cac thanh phan nam trong cac géi da duoc nhap vao (import).

Ban da san sang lam viéc v&i mot 1énh nhdp import -java.io.*. Ban than Java da duoc

cai dat san mot tap cac goi, bang dudi day dé cap dén mot vai goi co san cua Java:
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java.lang Khong can phai khai bao nhap. G6i nay ludn dugc nhéap cho ban.

java.io Bao gom céc 16p dé tro gitp cho ban tat ca céc thao tac vao ra.

java.applet | Bao gdm céc 10p dé ban can thuc thi mot applet trong trinh duyét.

java.awt Cac thanh phan dé xay dung giao dién d6 hoa (GUI).

java.util Cung cap nhiéu 16p va nhiéu giao dién tién ich khac nhau, nhu la cac ciu
tric dir 1iéu, lich, ngay thang, v.v..

java.net Cung cip céc 10p va cac giao dién cho viéc 1ap trinh mang TCP/IP.

Bang 4.1 Cac goi trong Java.

Bén canh d0, Java con cung cap thém nhiéu goi dé phat trién Gmg dung va applet. Néu
ban khong khai béo cac géi trong doan ma cua ban, thi cac 16p va cac giao dién ctia ban sau khi
két thiic s& nam trong mot gbi mic dinh ma khong c6 tén. Thong thuong, goi mic dinh nay chi
c6 ¥ nghia cho cac ung dung nho hoic cac tng dung tam thoi. Khi ban bat ddu viéc phat trién
cho mot tmg dung 16n, ban c6 khuynh huéng phat trién mot s6 cac 16p. Ban can t chirc cac 16p
do trong cac thu muc khac nhau dé d& dang truy cap. Bé lam duoc diéu nay, ban phai dit chiung
vao cac goi.

Y nghia 16n nhat cua goéi 1a ban c6 kha ning sir dung céc tén 16p gidng nhau, nhung ban

phai dat chung vao cac gbi khac nhau.
I11.1.Tao mot goi

Goi 1a mot phuong thire hiru dung dé nhém cac 16p ma tranh duogc cac tén trung nhau.
Céc 16p voi nhitng tén gidng nhau c6 thé dit vao cac goi khac nhau. Cac 16p duoc dinh nghia

boi ngudi str dung ciing c6 thé duge nhom lai trong cac goi.
Céac budc sau day cho phép tao nén mot goi do nguoi dung dinh nghia:

> Khai bao géi bang cach st dung ¢t phap thich hop. Poan ma phai bat dau vé6i khai bao gi.

Diéu nay chi ra rang 16p dugc dinh nghia trong tap tin 1a mot phan ctia goi xac dinh.
package mypackage;
> St dung phat biéu import dé nhdp cac goi chuan theo yéu cau.

import java.util. *;
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> Khai bao va dinh nghia cac 16p s& nim trong gbi d6. Tat ca cic thanh phin ciia gbi s& 1a
public, dé c6 thé dugc truy cap tir bén ngoai. May 4o Java (JVM) quan 1y tit ca cac phan tir
nam trong goi do.

package mypackage; //khai bao goi

import java.util. *;

public class Calculate //dinh nghia mot lop

{
int var;
Calculate(int n)
{
var = n;
//cac phwong thirc
/...
public class Display //dinh nghia mot l6p
{
..../Cac phuwong thirc
/
/
/

» Luu cac dinh nghia trén trong mot tap tin voi phﬁn md rong .java, va dich cac 16p duge dinh
nghia trong goi. Viéc dich co thé thuc hién voi tham sd “-d”. Chuc nang nay tao mdt thu

muc trung véi tén goi, va dat tap tin .class vao thu muc dugc chi ro.

javac —d d:\temp Calculate.java

Néu khai bao goi khong co trong chuong trinh, 16p hodc giao dién d6 s& nam trong goi
mac dinh ma khong c6 té€n. Noi chung, goi mac dinh nay thi chi c6 nghia cho cac iing dung nhd

hodc tam thoi.

Hay ghi nhé cac diém sau ddy khi ban khai thac cic goi do ngudi dung dinh nghia
trong cac chuong trinh khac:
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> Mai ngudn ciia cic chuwong trinh d6 phai ton tai trong ciing mot thu muc véi goi duge dinh

nghia boi nguoi su dung.

> Dé cho cac chuong trinh Java khac sir dung dugc cac goi do, hdy khai béao chiing vao doan

mé nguon.
> Dé nhap mot 16p ta ding:

import java.mypackage.Calculate;

> Dé nhap toan by mgt gobi, ta [am nhu sau:
import java.mypackage. *;

> Tao mot tham chiéu dén cac thanh phan cta goi. Ta dung doan ma don gian sau:
import java.io.*;
import mypackage.Calculate;
class PackageDemo{
public static void main(String args[]){

Calculate calc = new Calculate();

/

/
Néu phat biéu import cho goi d6 khong dugce st dung, thi khi sir dung 16p d6 phai chi ra
16p do ¢ goi nao. Ca phéap nhu sau:

mypackage.Calculate calc = new mypackage.Calculate();

I11.2.Thiét 1ap dwong din cho 16p (classpath)

Chuong trinh dich va chwong trinh thong dich tim kiém cac 16p trong thu muyc hién
hanh, va tap tin nén (zip) chira cac 16p ctia JDK. Piéu ndy c6 nghia cac tap tin nén chira cac 16p
cua JDK va thu muc hiénh hanh chira ma nguén tu dong dugc dat vao classpath. Tuy nhién,

trong mot vai trudng hop, ban can phai ty thiét 1ap classpath.

Classpath 1a mot danh sach cac thu muc, danh sach nay trg gitip dé tim kiém céc tap tin
.class twrong ung. Thong thuong, ta khong nén thiét 1ap moi truong classpath 1au dai. No chi
thich hop khi thiét 1ap CLASSPATH dé chay chuong trinh, chi thiét lap dudng dan cho viéc
thuc thi hién thoi.
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javac —classpath c:\temp Packagedemo.java
Thur tu cua cdc muc trong classpath rat quan trong. Khi ban thyc thi doan ma cua ban,
may 4o Java s& tim kiém cac muc trong classpath theo thir tu cac thu muc trong classpath, cho
dén khi n6 tim thay 16p can tim.
Vi du cua mot goi
Chuwong trinh 4.3
package mypackage;
public class calculate
{
public double volume(double height, double width,double depth) {
return (height*width*depth);
/
public int add(int x,int y) {
return (x+y),
/
public int divide(int x,int y) {

return (x/y);

/
Dé sir dung goi ndy, ban can phai:
» Nhap 16p dugc st dung.
» Nhap toan b goi.
> Sir dung cac thanh phén ciia goi.

Ban can dich tap tin nay. N6 c¢6 thé duoc dich voi tuy chon —d, nhd d6 javac né tao mot
thu muc vdi tén cua goi va dat tap tin .class vao thu muc nay.

javac —d c:\temp calculate.java

Chuong trinh bién dich tao mét thu muc dugc goi 1a “mypackage” trong thu muc temp,

va luu trir tap tin calculate.class vao thu muc nay.
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Vi du sau biéu dién cach st dung mot goi:

Chuwong trinh 4.4

import java.io.*;

import mypackage.calculate;

class PackageDemo{

public static void main(String args[]){

calculate calc = new calculate(),;
int sum = calc.add(10,20);
double vol = calc.volume(10.3f,13.2f,32.32f);
int div = calc.divide(20,4),
System.out.printin(““The addition is: ~+sum);
System.out.printin(“The Volume is: "+vol);

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

Néu ban str dung mot 16p tir mot goi khac, ma khong sir dung khai bao import cho goi

do, thi khi d0, ban can phai sir dung tén 16p véi tén goi.
mypackage.calculate calc = new mypackage.calculate( );
IV.Gdéi va diéu khién truy xuat

Céc goi chtra cac 16p va céac goi con. Cac 16p chura dir liéu va doan ma. Java cung cap
nhiéu muc d6 truy cép thong qua cac 1op, cac goi va céc chi dinh truy cép. Bang sau day s€ tom

tit quyén truy cap cac thanh phan cua 16p:

public protected No modifier private
Cung 16p Yes Yes Yes Yes
Cung goi- 16p thura Yes Yes Yes No
ké (Subclass)
Cung g(’)i-khéng Yes Yes Yes No
thira ké (non-
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Subclass)

Khac goi-16p thira ké Yes Yes No No
(subclass)

Khac goi-khong thira Yes No No No
ké (non-Subclass)

Bang 4.2: Truy cip dén cac thanh phan caa 16p.

IV.1. Goi java.lang

Mic dinh, mdi chuong trinh java déu nhap géi java.lang. Vi thé, khong can 1énh nhap

goi java.lang nay trong chuong trinh.

Lép bao boc (wrapper class)

Céc kiéu dir liéu nguyén thuy thi khong phai 1a cac d6i tuong. Vi thé, chung khong thé

tao ra hay truy cap bang phuong thirc. Dé tao va thao tac kiéu dit liéu nguyén thuy, ta sir dung

“wrapper class” tuong ung voi. Bang sau li¢t ké cac 16p trinh bao boc (wrapper). Cac phuong

thirc ciia mdi 16p nay c6 trong phan phy luc.

Kiéu dir liéu | Lép trinh bao boc
boolean Boolean

byte Byte

char Character

double Double

float Float

int Integer

long Long

short Short

Bang 4.3: Cac 16p trinh bao boc cho cac kiéu dir li¢u nguyén thuy.

Vi du mot vai phuong thirc cua 16p wrapper:
Boolean wrapBool = new Boolean(“'false”);
Integer numl = new Integer(“317);

Integer num?2 = new Integer(““3”);

Int sum = numl.intValue() *num?2.intValue(),

/intValue() la mot ham cua lop trinh bao boc Integer.
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Chuong trinh sau ddy minh hoa céch st dung 16p wrapper cho kiéu dit liéu int
Chuwong trinh 4.5

class CmdArg

{
public static void main(String args[])
{
int sum = 0;
Sfor(int i = 0;i<args.length;i++)
sum+= Integer.parselnt(args[i]);
System.out.println(“Tong la: ~+sum);
/
/

Vong lap for duoc str dung dé tim téng cua cac sd duoc truyén vao tir dong 1énh. Céc sb
d6 duoc luu trit trong mang String args[]. Thudc tinh “length” x4c dinh sd cac phan tir trong
mang args[]. Mang args[] 1a kiéu String. Vi thé, cac phan tir phai dugc doi sang kiéu dit liéu int
true khi cong chung. Qua trinh chuyén d6i dugc thyuc hién véi su gitp dd cia 16p trinh bao
boc “Integer”. Phuong thirc “parselnt()” trong 16p “Integer” thuc hién qua trinh chuyén dbi cta

kiéu dir 1iéu chuoi sang kiéu dir li¢u s6 nguyén.

Tat ca cac 10p trinh bao boc, ngoai trir 16p “Character” c6 mot phuong thirc tinh
“valueOf()” nhan mot chudi, va tra vé mot gia tri s nguyén duoc. Cac 16p bao boc cua byte,
int, long, va short cung cép cc hang s6 MIN_ VALUE va MAX_VALUE. Cac 16p bao boc cua
double va long ciing cung cip cac hing POSITIVE INFINITY va NEGATIVE INFINITY.

IV.1.1.Lép String (16p chubi)

Chudi 1a mot ddy cac ky tu. Lp String cung cap cac phuong thirc dé thao tac voi cac
chudi. N6 cung cap cac phuong thirc khdi tao (constructor) khac nhau:
String str1 = new String( );

//str] chira mot chudi rong.
String str2 = new String(“Hello World”);
//str2 chira “Hello World”

Trang 74



Bai giang Ldp trinh Mang

char ch[] = {*A’,’B’,’C’,’D’,’E’};
String str3 = new String(ch);
/Istr3 chira “ABCDE”
String str4 = new String(ch,0,2);
//str4 chira “AB” vi 0- tinh tir ky tu bit dau, 2- 1a s luong ky tu ké tir ky tu bat dau.

Toan tir “+” duoc sir dung dé cong chudi khac vao chudi dang ton tai. Toan tir “+” nay
dugc goi nhu 14 “ndi chudi”. O day, ndi chudi duoc thuc hién thong qua 16p “StringBuffer”.
Chung ta s& thao luan vé 16p nay trong phan sau. Phuong thirc “concat( )” cua 16p String cling
c6 thé thyuc hién viéc ndi chudi. Khong giéng nhu toan tir “+”, phuwong thirc nay khong thudng
xuyén ndi hai chudi tai vi tri cudi ciing ctia chudi dau tién. Thay vao d6, phuong thirc nay tra vé
mdt chudi mai, chudi madi d6 sé chira gia tri cua ca hai. biéu nay co thé duogc gan cho chudi

dang ton tai. Vi du:

String strFirst, strSecond, strFinal;

StrFirst = “Charlie”;

StrSecond = “Chaplin’;

//....bang cdch sir dung phirong thirc concat( ) dé gan véi mét chuéi dang ton tai.

StrFinal = strFirst.concat(strSecond),

Phuong thirc concat( ) chi lam viéc véi hai chudi tai mot thoi diém.

IV.1.2.Chudi mic dinh (String pool)

Mot chuong trinh Java c¢é thé chita nhidu chudi. “String Pool” dai dién cho tat ca cac
chit dugc tao trong chuong trinh. Mdi khi mét chudi duoc tao, String Pool tim kiém trong no,
néu tim thay néu chudi da ton tai thi khong tao thé hién ma chi gan thé tim thay cho chudi méi.

Vi¢c nay tiét kiém rat nhiéu khong gian b nho. Vi du:
String day = “Monday”;

String weekday = “Monday”;

O day, mot thé hién cho bién “day”, bién d6 co gia tri 1a “Monday”, duogc tao trong
String Pool. Khi chubi bﬁng chir “weekday” dugc tao, c6 gia tri giéng nhu cta bién “day”, mot

thé hién dang ton tai dugc gan dén bién “weekday”. Vi ca hai bién “day” va “weekday” cling
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déu nham chi vao chudi gidng hét nhau trong String Pool. Hinh anh sau minh hoa khai niém

cua “String Pool”.

1 Sunday
day ) Monday
3 Hello
4 Aptech
Weekday N World

Hinh 4.1 Khai niém cta String Pool.
IV.1.3.Cac phuwong thure cua 16p String
Trong phan nay, ching ta s& xem xét cac phuong thirc ctia 16p String.
» charAt()
Phuong thurc nay tra vé mot ky tu tai mot vi tri trong chudi.
Vi du:
String name = new String(“Java Language”);
char ch = name.charAt(5);
Bién “ch” chtra gia tri “L”, tr d6 vi tri cac s6 bat dau tur 0.
» startsWith()

Phuong thirc nay tra vé gia tri kiéu logic (Boolean), phu thudc vao chudi c6 bat dau véi

mot chudi con cu thé nao do khong. Vi du:
String strname = “Java Language’’;
boolean flag = strname.startsWith(“Java”);

Bién “flag” chira gi4 tri true.
» endsWith()

Phuong thirc nay tra vé mot gia tri kiéu logic (boolean), phu thudc vao chudi két thuc

bang mot chudi con nao d6 khong, Vi du:
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String strname = “Java Language”;
boolean flag = strname.endsWith(“Java”);

Bién “flag” chira gié tri false.
» copyValueOf{()

Phuong thiic ndy tra vé mot chudi duge rat ra tir mot mang ky tu dwoc truyén nhu mot
dbi sb. Phuong thirc ndy ciing 14y hai tham sb nguyén. Tham s dau tién chi dinh vi tri tir noi
cac ky tu phai dugc rut ra, va tham s6 thi hai chi dinh sb ky tu dugc rit ra tr mang. Vi du:
char name[] = {‘L’,’a’,’n’,’g’,’u’,’a’,’g’, ’e’};

String subname = String .copyValueOf(name,5,2),
Béy gid bién “subname” chira chudi “ag”.
» toCharArray()

Phuong thirc ndy chuyén chudi thanh mot mang ky tu. Vi du:
String text = new String(“Hello World”);
char textArray[] = text.toCharArray(),;

» indexOf{()

Phuong thic nay tra vé thr ty ciia mot ky tu nao do, hoac mot chubi trong pham vi mdt
chudi. Cac cau 1énh sau biéu dién cac cach khac nhau cua viée sir dung ham.
String day = new String(“Sunday”);
int index1 = day.indexOf(‘n’),

//chira 2
int index2 = day.indexOf(‘z’,2),
//chiva —1 néu “z” khéng tim thdy tai vi tri 2.
int index3 = day.indexOf(“Sun”),
//chita muc 0
» toUpperCase()
Phuong thirc nay tra vé chit hoa cta chudi.
String lower = new String(“good morning”);

System.out.println(“Uppercase: "+lower.toUpperCase( ));
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» toLowerCase()
Phuong thirc ndy tra vé chir thudng ciia chudi.
String upper = new String(“APTECH”);
System.out.printin(“Lowercase: “+upper.toLowerCase( ));

> trim()

Phuong thirc nay cit bo khoang tring hai dau chudi. Hay thir doan mé sau dé thiy su

khac nhau trude va sau khi ¢t bo khoang tring.
String space = new String(“ Spaces  “);
System.out.println(space),
System.out.println(space.trim()); //Sau khi cdt bo khodng trdng

> equals()
Phuong thirc ndy so sanh ndi dung ctia hai ddi twong chudi.
String namel = “Aptech”, name2 = “APTECH”;
boolean flag = namel.equals(name?2);

Bién “flag” chtra gia tri false.
IV.1.4.Lop StringBuffer

Lé6p StringBuffer cung cip cac phuong thirc khac nhau dé thao tac mot ddi tugng dang
chudi. Cac dbi twong cua 16p nay rat mém déo, d6 1a cac ky tu va cac chudi cé thé duoc chén
vao gitra d6i tuong StringBuffer, hodc ndi thém dir liéu vao tai vi tri cudi. Lop ndy cung cp
nhiéu phuong thirc khoi tao. Chuong trinh sau minh hoa cach sir dung cac phuong thic khoi

tao khac nhau dé tao ra cac dbi tuong cua 16p nay.
Chwong trinh 4.6
class StringBufferCons

{

public static void main(String args[])
{
StringBuffer s1 = new StringBuffer(),

StringBuffer s2 = new StringBuffer(20),
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StringBuffer s3 = new StringBuffer(“StringBuffer”);

System.out.println(“s3 = “+ s3);
System.out.println(s2.length()); //chira 0
System.out.printin(s3.length()),; //chia 12
System.out.printin(sl.capacity()); //chira 16
System.out.println(s2.capacity()); //chira 20

System.out.println(s3.capacity()); //chira 28

/

/

“length()” va “capacity()” cua StringBuffer 1a hai phuong thirc hoan toan khac nhau. Phuong
thirc “length()” dé cap dén sb cac ky ty ma ddi twong thuc chira, trong khi “capacity()” tra vé

tong dung luong cia mot ddi tuong  (mic dinh 12 16) va sé ky tu trong d6i tuong StringBuffer.

Dung lugng ctia StringBuffer ¢6 thé thay doi v6i phuong thirc “ensureCapacity()”. Ddi
s6 int dd dugc truyén dén phuong thirc nay, va dung luong méi dugce tinh toan nhu sau:
NewCapacity = OldCapacity * 2 + 2
Trudce khi dung lugng ctua StringBuffer dugc dat lai, diéu kién sau s& duoc kiém tra:

> Néu dung luong(NewCapacity) méi 16n hon ddi sé dugc truyén cho phuong thirc

“ensureCapacity()”, thi dung luong mdi (NewCapacity) dugc dat.

> Néu dung luong méi nhé hon ddi sé duge truyén cho phuong thire “ensureCapacity()”, thi

dung luong dugc dit bang gia tri tham sd truyén vao.
Chuong trinh 4.7 minh hoa dung luong duoc tinh toan va duoc dit nhu thé nao.

Chwong trinh 4.7
class test{
public static void main(String args[]){
StringBuffer s1 = new StringBuffer(5),

System.out.printin(““Dung lwong cua bo nho dém = “+sl.capacity()); //chira 5
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s1.ensureCapacity(8),
System.out.printin(“Dung luwong cua bo nho dém = “+sl.capacity()), //chira 12
s1.ensureCapacity(30),

System.out.printin(““Dung luong cua bo nho dém = “+sl.capacity()),; //chira 30

/

Trong doan ma trén, dung luong ban dau cua sl 1a 5. Cau 1énh
sl.ensureCapacity(8);

Thiét 1ap dung luong cia s1 dén 12 =(5%2+2) béi vi dung lugng truyén vao 1a 8 nhé hon dung

luong dugc tinh toan 1a 12 .
sl.ensureCapacity(30);

Thiét 1ap dung luong cia “s1” dén 30 boi vi dung lwong truyén vao 1a 30 thi 16n hon dung

luong dugc tinh toan (12*2+2).

IV.1.5.Cac phuwong thue 16p StringBuffer

Trong phan niy, ching ta s& xem xét cic phuong thirc ctia 16p StringBuffer véi mot chuong

trinh.

> append()
Phuong thitc nay ndi thém mot chudi hoic mot mang ky tu vao cudi cing cua ddi tugng

StringBuffer. Vi du:
StringBuffer s1 = new StringBuffer(“Good”),;
sl.append(*“evening”);
Gia tri trong s1 bay gio 1a “goodevening”.
» insert()

Phuong thirc ndy c6 hai tham s6. Tham s6 dau tién 13 vi tri chén. Tham s th hai c6 thé

1a mot chudi, mot ky tu (char), mdt gia tri nguyén (int), hay mot gia tri s6 thuc (float) duoc
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chén vao. Vi tri chén s& 16n hon hay bang 0, va nhé hon hay bang chiéu dai cua dbi twong
StringBuffer. Bt ky ddi sd nao, trir ky tu hodc chudi, duoc chuyén sang chudi va sau d6 méi
duoc chén vao. Vi du:

StringBuffer str = new StringBuffer(“Java sion”);

str.insert(1,’b’);

Bién “str” chtra chudi “Jbava sion”.
» charAt()

Phuong thirc nay tra vé mot gia tri ky tu trong dbi tuong StringBuffer tai vi tri dugc chi
dinh.Vi du:

StringBuffer str = new StringBuffer(“James Gosling”),

char letter = str.charAt(6); //chita “G”

» setCharAt()

Phuong thic ndy dugc sir dung dé thay thé ky tu trong mot StringBuffer bang mot ky tur
khac tai mot vi tri dugc chi dinh.

StringBuffer name = new StringBuffer(“Jawa”);

name.setCharAt(2,v’);

Bién “name” chtra “Java”,
» setLength()

Phuong thtrc nay thiét 1ap chiéu dai cia d6i tuong StringBuffer. Néu chiéu dai dugc chi
dinh nho hon chiéu dai dit liéu hién tai ctia nd, thi cac ky tu thira s& bi cit bot. Néu chiéu dai chi
dinh nhiéu hon chiéu dai dir liéu thi cac ky tu null dugc thém vao phan cubi cta StringBuffer

StringBuffer str = new StringBuffer(10),

str.setLength(str.length() +10);

» getChars()

Phuong thirc nay dugc sir dung dé trich ra cac ky tu tir ddi twong StringBuffer, va sao
chép chiing vao mot mang. Phuong thirc getChars() c6 bdn tham s6 sau:

Chi s6 dau: vi tri bat dau, tir noi ma ky tu duoc lay ra.

Chi s két thuc: vi tri két thic
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Mang: Mang dich, noi ma cac ky tu dugc sao chép.
Vi tri bt dau trong mang dich: Cac ky tu dugc sao chép vao mang dich tir vi tri nay.
Vi du:

StringBuffer str = new StringBuffer(“Leopard”);

char ch[] = new char[10];

str.getChars(3,6,ch,0);
Bay gio bién “ch” chira “par”

> reverse()

Phuong thirc nay dao nguoc ndi dung ctia mot ddi twong StringBuffer, va tra vé mot dbi
tuong StringBuffer khéac. Vi du:

StringBuffer str = new StringBuffer(“devil”);

StringBuffer strrev = str.reverse();

Bién “strrev” chtra “lived”.
IV.1.5.L6p java.lang.Math

Lép nay chira cac phuong thic tinh (static) dé thuc hién cac thao tac toan hoc. Chung
duoc mo ta nhu sau:

Cu phap la Math.<tén ham>
» abs()

Phuong thic nay tra vé gia tri tuyét di ctia mot sb. Doi s6 duoc truyén dén né co thé 1a
kiéu int, float, double, hodc long. Kiéu dit kiéu byte va short dugc chuyén thanh kiéu int néu
chung duoc truyén t6i nhu 12 mot ddi sd. Vi du:

int num = -1;

Math.abs(num) //tra vé 1.

» ceil()

Phuong thirc ndy tim thiy sé nguyén nho nhat 16n hon hodc bang dbi sé duoc truyén
vao.

> floor()

Phuong thuce nay tra vé so6 nguyén 16n nhat nhé hon hoac bang doi s6 dugc truyén vao.
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System.out.printin(Math.ceil(8.02)); //trd vé 9.0
System.out.printin(Math.ceil(-1.3)); //tra vé -1.0
System.out.println(Math.ceil(100)); //tra vé 100.0
System.out.println(Math.floor(-5.6)); //trd vé -6.0
System.out.printin(Math.floor(201.1)); //trd vé 201
System.out.printin(Math.floor(100)); //trd vé 100

» max()

Phuong thitc nay tim gi4 tri 16n nhat trong hai gia tri dugc truyén vao. Cac dbi s6 duge

tmyén vao c6 thé 1a kiéu int, long, double, va float.
» min()

Phuong thirc nay tim gia tri nho nhat trong hai gia tri dugc truyén vao. Cac dbi sé duoc

truyén vao co thé 1a kiéu int, long, double va float.
» round()
Phuong thire ndy lam tron d6i s6 c6 ddu phay dong. Vi dy, cdu 1énh Math.round(34.5) tra vé 35.
» random()
Phuong thirc ndy tra vé mot s ngau nhién kiéu double giira 0.0 va 1.0.
> sqrt()
Phuong thirc ndy tra vé cin bac hai ciia mot s. Vi dy, ciu 1énh Math.sqrt(144) tra vé 12.0.
» sin()

Phuong thirc nay trd vé sine cua mot s6, néu goc dugc truyén dén bang radian. Vi du:

Math.sin(Math.P1/2) tra vé 1.0, gia trj cta sin 45°.
P1/2 radian = 90 d9. Gia tri cia “PI” dugc dinh nghia trong 16p Math (Math.PI).
» cos()

Phuong thure nay tra vé cosine cua mdt goc tinh bang radian.
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» tan()

Phuong thirc ndy tré vé tan ciia mot goc tinh bang radian.

IV.1.6.L6p Runtime (Thoi gian thwe hién chwong trinh)

Lép Runtime chira thong tin vé méi trudng thuc thi. Lop ndy dugc sir dung cho viéc
quéan 1y bo nhé, va viée thuc thi clia cic qua trinh xir Iy khac. Mdi chuong trinh Java c6 mot thé
hién cua 16p nay, dé cho phép tmg dung giao tiép véi moi truong. N6 khong thé duoc khoi tao,
mot tng dung khong thé tao ra mot thé hién cia thudc 16p nay. Tuy nhién, chung ta c6 thé tham

chiéu thé hién trong luc thuc hién chuong trinh tir viéc dung phuong thirc getRuntime().

Bay gio, chiing ta biét rang viéc thu gom céc dit liéu khong thich hop trong Java 1a mot
tién trinh tu dong, va chay mot cach dinh ky. Pé kich hoat mot cach thu cong bo thu thap dix
liu khong con dugce st dung ta goi phuong thire ge() trén d6i twong Runtime hién thoi. Bé xem

chi tiét viéc cip phat bd nhd, sir dung cic phuong thirc totalMemory() va freeMemory().

Runtime r = Runtime.getRunTime(),

long freemem = r.freeMemory(),
long totalmem = r.totalMemory(),

r.gc();

Béng sau trinh bay mot vai phuong thirc cua 16p nay:

Phuong Y nghia
thire
exit(int) Dung viéc thuc thi, va tra vé gia tri caa

chuong trinh cho hé diéu hanh. Néu thoat
binh thuong thi tra vé 0; gia tri khac 0 cho
thoat khong binh thuong.

freeMemory Tra vé kich thuéc bo nhd chua sir dung
0 tinh bang byte

getRuntime( Tra vé thé hién Runtime
)

gc() Goi bd phan thu thap rac.

totalMemory Tra vé kich thudc bd nhé tinh bang byte.
0
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Exec(String)

Chay chuong trinh & mdi truong bén
ngoai

Chuwong trinh 4.7

class RuntimeDemo

Bang 4.4 Lop Runtime

public static void main(String args[])

Runtime r = Runtime.getRuntime(),

p = r.exec(“calc.exe”);

catch(Exception e)

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

{
{
Process p = null;
try {
}
{
}
/
}

Ban c6 thé tham chiéu dén Runtime hién hanh thong qua phuong thic

Runtime.getRuntime().

Sau do, ban co thé chay chuong trinh calc.exe va tham chiéu dén calc.exe trong dbi

tuongProcess.

IV.1.7.L6ép System

Lép System cung cdp cac tién ichi nhu 13, dong vao, dong ra chuan va dong 16i. No

cling cung cdp phuong thirc dé truy cap cac thudc tinh lién quan dén hé théng Runtime cua

Java, va cac thudc tinh moi trudng khac nhau nhu 13, phién ban (version), duong dan, hay cac

dich vu, v.v..Céc truong cia 16p nay la in, out, va err, cic truong nay ti€u bicu cho dong vao,

ra va 101 chuan tuong Gng.

Béng sau mo ta cac phuong thirc cua 16p nay:

Phwong thire Muc dich

exit(int) Dung viée thyc thi, va tra vé gia tri cla
doan ma. 0 cho biét c6 thé thoat ra mot cach
binh thuong.

gc() Goi bd phan thu thap rac.

getProperties() Tra vé thudc tinh cua hé thong thoi gian
chay Java.
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setProperties() Thiét 1ap cac thudc tinh hé thong hién
hanh.
currentTimeMillis() Tra vé thoi gian hién tai bang mili gidy
(ms), dugc tinh tur lic 0 gio ngay 01 thang
01 nam 1970.
arrayCopy(Object, Sao chép mang.
int, Object, int, int)

Béang 4.5 Lép System.
Lép System khong thé tao thé hién (instance) duoc.

Doan ma trong chuong trinh sau doc va hién thi mot vai cac thudc tinh méi truong Java
Chwong trinh 4.9

class SystemDemo

{

public static void main(String args[])

{
System.out.printin(System.getProperty(‘java.class.path”));
System.out.println(System.getProperty(‘‘java.home”));

System.out.printin(System.getProperty(‘java.class.version”));

System.out.printin(System.getProperty( ‘‘java.specification.vendor”)),

System.out.println(System.getProperty(“java.specification.version”)),
System.out.println(System.getProperty(‘‘java.vendor”));

System.out.printin(System.getProperty(‘‘java.vendor.url”));
System.out.printin(System.getProperty(‘‘java.version”)),

System.out.printin(System.getProperty(‘java.vm.name”));

/
/

MG&i thudc tinh can in ra can duoc cung cAp nhu mot tham sé (dang chudi) dén phuong

thitc System.getProperty(). Phuong thirc ndy sé tra vé thong tin twong tmg va phuong thirc
System.out.println() in ra man hinh.

Két qua chuong trinh trén nhu sau:
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ommand Prompt

D:wTempX*java SvstemDemo

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

1.3

Sun Microsystems Inc.

1.3 .0rcd

Java HotSpot<TH> Client UM

DzsTemp:>

Hinh 4.2 Vi du vé 16p System
IV.1.8.Lop Class

Céc thé hién cua 16p nay chira trang thai thoi gian thuc hién ctia mot d6i tuong trong
g dung Java dang chay. Piéu niy cho phép chiing ta truy cap thong tin vé dbi tuong trong

thoi gian chay.

Chung ta co thé léy mot doi tuong cua 16p nay, hodc mot thé hién béng mdt trong ba

cach sau:
St dung phuong thic getClass() cia ddi twong.

> St dung phuong thirc tinh forName() ctia 16p dé 1dy mot thé hién cua 16p thong qua tén cia
16p do.
» St dung mot ddi tuong ClassLoader dé nap mot 16p moi.

L&p Class khong c6 phuong thirc xay dung (constructor).

Cac chuong trinh sau minh hoa cach sit dung phuong thirc ciia mot 16p dé truy cép
thong tin cua 16p do:
Chwong trinh 4.10

interface A

{
final int id = 1;

final String name = “Diana’’;
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class B implements A
{

int deptno;
/

class ClassDemo

{
public static void main(String args[])
{
A a =new B();
B b =new B(),
Class x;
x = a.getClass();

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

x= b.getClass(),

System.out.println(“b is object of type: ~+x.getName()),

x=x.getSuperclass();

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

/

Két qua chay chuong trinh dugc mé ta nhu hinh duéi day:

\Program Files’, ICreator Pro* GE2001.exe
a ohject of type: B
h iz ohject of type: B
Java.lang.0Ohjectis the superclass of h.

Prezz any key to continue..._

Hinh 4.3 Qua trinh xuit ra cac két qua ciia 16p Class.

IV.1.9.L6p Object

L&p Object 1a mot 16p cha cuia tat ca cac 16p. Du 1a mot 16p do ngudi ding dinh nghia
khong thira ké lai bat ky mot 16p nao khéc, theo mic dinh né thira ké 16p Object.
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Mot vai cac phuong thire ciia 16p Object duoc biéu dién bén dudi:

Phwong Muc dich
thure
equals(Obje So sanh ddi twong hién tai voi doi tuong khac.
ct)
finalize() Phuong thire cudi cing. Thong thuong bi dinh nghia dé
o 16p con.
notify() Thong bao cho Thread (ludng) ma hién thoi trong trang
thai dang cho.
notifyAll() Thong bao tit ca cac Thread (ludng) hién hanh trong
trang thai cho.
toString() Tra vé mot chudi dai dién cho dbi tuong.
wait() Pua Thread (ludng) vao trang thai cho.

Béang 4.6 Lép Object.

Trong chuong trinh sau, chung ta khong khai bao bat ky 16p hodc goi nao. Bay gio,
chung ta c6 thé tao bang cach st dung phuong thic equals(). Béi vi, theo mic dinh 16p
ObjectDemo mo rdng 16p Object.

Chuwong trinh 4.11

Class ObjectDemo

{

public static void main(String args[])

{
if (args[0].equals(“Aptech”))

System.out.printin(“Yes, Aptech is the right choice!”);

IV.2. Géi java.util

Goi Java.util cung cap mot s6 16p tién ich Java, thuong xuyén trong tat ca cac loai

chuong trinh tmg dung. N6 bao gdm mét s 16p sau:

> Hashtable
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> Random
> Vector

» StringTokenizer

1V.2.1.Lop Hashtable (bang bam)

Lop Hashtable mé rong 16p triru tugng Dictionary, 16p nay cling dugc dinh nghia trong
g6i java.util. Hashtable duoc st dung dé anh xa khoa (key) dén gié tri (value). Vi du, nd ¢
thé duogc su dung dé anh xa céc tén dén tudi, nhiing nguoi lap trinh dén nhitng du an, chirc danh

cong viéc dén luong, va cir nhu vay.

Hashtable mo rong kich thudc khi céac phﬁn tir duoc thém vao. Khi mét Hashtable mai,
ban c6 thé chi dinh dung luong ban diu va yéu té nap (load factor). Piéu nay s& lam cho
hashtable tang kich thudc 18n, bat clr 1ac nao viéc thém vao mot phan tir méi lam vuot qua gidi
han hién hanh cua Hashtable. Gi6i han cia Hashtable 12 dung lugng nhén 1én boi cac yéu td
duoc nap.Vi du: mdt bang bam véi dung lugng 100, va mot yéu td nap la 0.75 s€ c6 mdt gidi

han 1& 75 phan tir. Cac phuong thirc xdy dung cho bang bam dugc biéu dién trong bang sau:

Constructor Purpose
Hashtable(int) Xay dung mot bang moi voi dung luong
ban dau duoc chi dinh.
Hashtable(int, _ Xay dung mot 16p moéi voi dung luong ban
float) dau duoc chi dinh va yéu t6 nap.
Hashtable() X4y dung mét 16p méi bang cach sir dung

gia tri mac dinh cho dung lugng ban dau va
yéu to nap.

Bang 4.7 Cac phuwong thirc xay dung Hashtable.
Hashtable hashl = new Hashtable(500,0.80);

Trong truong hop nay, Bang bam “hash1” s& luu trit 500 phéan tir. Khi bang bam luu trix

vira day 80% (mot yéu tb nap vao ctia 0.80), kich thudc tdi da ctia n6 s& duoc ting lén.

MJi phan tir trong mot hashtable bao gdm mét khoa va mot gia tri. Cac phan tr duoc
thém vao bang bam bang cach str dung phuong thirc put(), va duoc truy luc bang cach sir dung
phuong thirc get(). Cac phan tir c¢6 thé duoc xo04 tir mot bang bim véi phuong thirc remove().
Céc phuong thirc contains() va containsKey() co thé dugc sir dung dé tra ctru mét gia tri hodc

mot khoa trong bang bam. Mot vai phuong thirc ctia Hashtable dugc tom tit trong bang sau:
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Phuong thirc Muc dich

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

clone() Tao mdt ban sao cuia Hashtable.

contains(Object) Tra vé True néu bang bam chta cac ddi tugng duoc

chi dinh.

containsKey(Objec Tra vé True néu bang bam chira khoa dugc chi dinh.
t)

elements() Tra vé mot tip hop phan tir ciia bang bam.

get(Object key) Tra vé d6i twong c6 khoa dugc chi dinh.

isEmpty() Tra vé true néu bang bam rong.

keys() Tra vé tap hop cac khoa trong bang bam.

put(Object, Object) Thém mot phan tr moi vao bang bam (Object,
Object) la khoa va gia tri.

rehash() Thay d6i bang bam thanh mot bang bam 16n hon.

remove(Object Xo04 mdt doi tuong dugc cho bdi khod dugc chi dinh.
key)

size() Tra vé s6 phan tir trong bang bam.

toString() Tra vé dai dién chudi duoc dinh dang cho bang bam.

Bang 4.8 Cac phwong thirc 16p Hashtable.
Chuong trinh sau su dung 16p Hashtable. Trong chuong trinh nay, tén cua cac tap anh la
cac khoa, va cac nam la céc gia tri.
“contains” dugc sir dung dé tra ctru phan tir nguyén 1969, dé thiy c6 danh sach chua bat ky cac

tap anh tr 1969.

“containsKey” dugc sir dung dé tim kiém cho khoa “Animals”, dé tim tip anh dé trong bang

bam.

Phuong thirc “get()” duoc sir dung dé tim tap anh “Wish You Were Here” c6 trong bang
bam khong. Phuong thirc get() tra vé phan tir ciing v6i khoa (tén va niam).
Chuong trinh 4.12
import java.util. *;
public class HashTablelmplementer
{

public static void main(String args[])

{

Trang 91



Bai giang Ldp trinh Mang

//tao mot bang bam moi

Hashtable ht = new Hashtable();

//thém cdc tdp dnh tot nhat cia Pink Floyd

ht.put(“Pulse”, new Integer(1995));

ht.put(“Dark Side of the Moon”, new Integer(1973)),

ht.put(“Wish You Were Here”, new Integer(1975));

ht.put(“Animals”, new Integer(1997));

ht.put(“Ummagumma”, new Integer(1969));

//Hién thi bang bdam

System.out.printin(“Initailly: “+ht.toString()),

//kiém tra cho bdt ky tdp anh nao tir 1969

if(ht.contains(new Integer(1969)))

System.out.printin(“An album from 1969 exists”);

/fkiém tra cho tdp anh cdc con thii

if(ht.containsKey(“Animals”))
System.out.printin(“‘Animals was found”);

//Tim ra

Integer year = (Integer)ht.get(“Wish You Were Here”),

System.out.println(“Wish you Were Here was released in”+year.toString()),

//Xod mot tdp anh

System.out.printin(“Removing Ummagumma\r\n”),;
ht.remove(“Ummagumma”);

//Duyét qua tdt ca cac khod trong bang.
System.out.printin(“‘Remaining:\r\n”’);

for(Enumeration enum = ht.keys(), enum.hasMoreElements(),)

System.out.printin((String)enum.nextElement());
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Két qua s& chay chuong trinh nhu sau:

Command Prompt

D:~Temp*java HashTablelmplementer

Initailly: {Pulse=1995, Animals=19%?7, Dark Side of the Moon=1273, Wish You Uere
Here=1775,. Ummagumma=1969>

An album from 1969 exists

Animals was found

Wizh you Were Here was released inl?7%

Removing Ummagumma

Remaining:

Pulze

Animals

Dark Side of the Moon
lizh You Were Here

D:~Temp>

Hinh 4.4 Két qua ciia HashTableImplementer

1V.2.2.L6p random

Lép nay 1a mot bo tao sd gia ngdu nhién (pseudo-random). Cé hai phuong thirc xay
dung dugc dinh nghia. M6t trong nhitng phuwong thirc xay dung nay lay gia tri khoi dau (seed)
nhu mot tham sb. Phuong thire xay dung khac khong c6 tham sd, va sir dung thoi gian hién tai
nhu mot gia tri khoi dau. Viéc xdy dung mot bd tao s ngiu nhién véi mot gia tri khoi dau 1a
mot y tuong hay, trir khi ban mudn bo tao sb ngau nhién ludn tao ra mot tap cac gia tri giéng
nhau. Mat khéc, thinh thodng n6 rat hitu ich dé tao ra trinh tu giéng nhau cta cac sb random.
Diéu nay c6 ¥ nghia trong viéc g& rdi chuong trinh. Mot khi bo tao sé ngdu nhién dugc tao ra,

ban c6 thé str dung bat ky cac phuong thic sau day dé cap mot gia tri tir no:
nextDouble()
nextFloat()

nextGaussian()

nextlnt()

YV V VY V V

nextLong()

Céc phuong thirc xay dung va cac phuong thirc ciia 16p Random duge tom tat trong bang sau:

Phuong thirc Muc dich

random() tao ra mot bo tao sd ngau nhién méi

random(long) Tao ra mot bd tao sd ngdu nhién moi dua trén gia tri khéi tao duoc
chi dinh.

nextDouble() | Tra vé mot gia tri kiéu double ké tiép giira 0.0 dén 1.0 tir bd tao sb
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ngau nhién.

nextFloat() Tra vé mot gia tri kiéu float ké tiép giira 0.0F va 1.0F tir bo tao sb
ngau nhién.

nextGaussian() | Tra ve gia tri kiéu double duoc phan phdi Gaussian ké tiép tir bo tao
50 ngau nhién. Tao ra cac gia tri Gaussian s& c6 mot gia tri trung binh
ctia 0, va mot do 1éch tiéu chuén cua 1.0.

nextlnt() Tra vé gia tri kiéu Integer ké tiép tir mot bo tao sb ngau nhién.

nextLong() Tra vé gia trj kiéu long ké tiép tir mot bo tao s6 ngau nhién.

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

Béang 4.9 Cac phwong thirc 16p Random.

IV.2.3.Lép Vector

Mot trong cac van dé voi mot mang 1a chung ta phai biét n6 16n nhu thé nao khi chung
ta tao no. Trong thuc té c6 nhiéu truong hop khong thé xac dinh kich thudc ciia mang trude khi

tao no.

L&p Vector ciia Java giai quyét vin dé nay. N6 cung cip mot dang mang véi kich thudce
ban dau, mang nay co thé ting thém khi nhiéu phan tir dugc thém vao. Mot 16p Vector luu trix
cac muc 1a kiéu Object, nd c6 thé dung dé luu trir cac thé hién cia bét ky 16p Java nao. Mot 16p
Vector c6 thé luu trir cac phan tir khac nhau, cac phan tir khic nhau nay 1a thé hién cta cac 16p

khac nhau.

Tai bat ky thoi diém, mot 16p Vector c6 dung lugng dé luu trir mot sb lugng nao do cac
phan tir. Khi mot 16p Vector dung hét dung luong cua né, thi dung lwong cua né duge gia ting
boi mot sd luong riéng cho Vector d6. Lop Vector cung cdp ba phuong thirc xay dung khac
nhau ma c6 thé chung ta chi dinh dung lugng khoi tao, va tang sb lugng ctia mot Vector, khi n6

duoc tao ra. Cac phuong thirc xay dung nay dugc tom tit trong bang sau:

Phuong thirc xay dung Muc dich

Vector(int) q Tao ra mot 16p Vector méi voi dung lugng ban
dau duoc chi dinh.

Vector(int, int) Tao ra mot 16p Vector méi voi dung lugng ban

dau dugce chi dinh, va lugng ting.

Vector() Tao ra mot 16p Vector méi voi dung lugng
khéi tao mac dinh, va lugng ting mac dinh.

Bang 4.10 cac phwong thirc xay dung cia l6p Vector.
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Mot phan dugc thém vao mot 16p Vector bang cach st dung phuong thirc addElement().

Tuong ty, mot phan tir ¢6 thé dugc thay thé bang cach st dung phuong thirc setElementAt().

Mot 16p Vector c6 thé tim kiém bang cach sir dung phuong thirc contains(), phuong thirc nay

don gian chi tim su xuat hién ciia mot dbi tuong trong Vector. Phuong thic elements() tra vé

mdt tap hop cac ddi tugng duoc luu trit trong 16p Vector. Cac phuong thirc ndy va cac phuwong

thire thanh vién khéac cta 16p Vector dugc tom tit trong bang dudi day:

Phuong thirc Muc dich
addElement(Object) Thém phan tir duoc chi dinh vao 16p Vector.
capacity() Tra vé dung luong hién thoi cua 16p Vector.
clone() sao chép 16p vector, nhung khong phai 13 cac phan tir ctia nd.
contains(Object) Tra vé True néu 16p Vector chira d6i twong dugc chi dinh.
copylnto(Object []) Sao chép cac phan tir cua 16p Vector vao mang duoc chi dinh.
elementAt(int) Léy phﬁn tr vi tri duoc chi dinh.
elements() Tra vé mot bang liét ké ctia cac phan tir trong 16p Vector.
ensureCapacity(int) bam bao ré'mg 16p Vector c6 thé luu trit it nhat dung luong t6i

thiéu duoc chi dinh.

firstElement() Tra vé phan tir dau tién trong 16p Vector.
indexOf(Object) Tim kiém 16p Vector, va tra vé chi muc dau tién tim thay d6i

tuong.

indexOf(Object, int)

Tim kiém 16p Vector bat dau tir vi tri chi dinh, tra vé vi tri dau
tién tim thay.

insertElementAt(Object,
int)

Chén ddi tuong duoc chi dinh tai vi tri dugc chi dinh.

isEmpty() Tra vé True néu 16p Vector khong c6 phan ti.
lastElement() Tra vé phan tir cudi cing trong 16p Vector.
lastindexOf(Object) Tim kiém 16p Vector, va tra vé chi muc ctia d6i twong tim thay

cudi cung.

lastindexOf(Object, int)

Tim ki€ém 16p Vector bat dau tai s6 chi muc dugc chi dinh, va
trd v€ chi myc ctua phan tir cudi cung tim thay.

removeAllElements()

Xoa tat ca cac phan tir tir 16p Vector.

removeElement(Object)

Xoa d6i tuong dugc chi dinh tir 16p Vector.

removeElementAt(int) | Xoa ddi tuong tai chi muc duogc chi dinh.
setElementAt(Object, Thay thé ddi tuong tai chi muc duoc chi dinh v6i dbi tuong
int) duoc chi dinh.
setSize(int) Thiét 1ap kich thudc cia 16p Vector thanh kich thudc moi
duoc chi dinh.
Size() Tra vé s6 ctia cac phan tir hién thoi trong 16p Vector.
toString() Tra vé mot chudi chtra ndi dung ctia 16p Vector.
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trimToSize() Dinh lai kich thudc cua 16p Vector dé di chuyén dung luong
thtra trong no.

Bang 4.11 Cac phwong thirc 16p Vector

Chuong trinh sau tao ra mot 10p Vector vect. NO chtra 6 phan tir: “Numbers In Words”,

“One”, “Two”, “Three”, “Four”, “Five”. Phuong thirc removeElement()dugc str dung dé xo4
cac phan tir tir vect.

Chwong trinh 4.13

import java.util. *;

public class VectorImplementation

{
public static void main(String args[])
{
Vector vect = new Vector();
vect.addElement(“One”);
vect.addElement(“Two”),;
vect.addElement(“Three”);
vect.addElement(“Four”);
vect.addElement(“Five”),
vect.insertElementAt(“Numbers In Words”,0);
vect.insertElementAt(“Four”,4);
System.out.printin(“Size: “+vect.size());
System.out.println(“Vector “);
for(inti = 0; i<vect.size(); i++)
{
System.out.printin(vect.elementAt(i)+", “);
/
vect.removeElement(“Five”),;

System.out.printin(“”);
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System.out.printin(“Size: “+vect.size());
System.out.printin(“Vector “);
for(int i = 0;i<vect.size();i++)

s
t

System.out.print(vect.elementAt(i)+ “, “);

/
/

Qua trinh hién thi két qua s& dwoc mé ta nhu hinh dudi.

ommand Prompt

D:sTemprjava UectorImplementation
Size:z 7

Uector

Mumbers In Words .

One . Two . Three . Four . Four .

Hinh 4.5 Két qua ciia chwong trinh minh hoa 16p Vector.

IV.2.4.Lop StringTokenizer

Mot 16p StringTokenizer c6 thé sir dung dé tach mot chudi thanh cac phan tir (token)
nho hon. Vi du, mdi tr trong mdt cau co thé coi nhu la mot token. Tuy nhién, 16p
StringTokenizer da di xa hon viéc phan tach cac tir trong cau. Dé tach ra cac thanh token ta co
thé tuy bién chi ra mot tdp diu phan cach cac token khi khoi tao ddi twong StringTokenizer.
Néu ta khong chi ra tp dau phan cach thi mic dinh 13 diu tring (space, tab, ...). Ta ciing c6 thé

st dung tap cac toan tur toan hoc (+, *, /, va -) trong khi phan tich mét biéu thuc.

Bang sau tom tat 3 phuong thirc xdy dung cua 16p StringTokenizer:

Phuong thtrc xay dung Y nghia
StringTokenizer(String) Tao ra mot ddi twong StringTokenizer
moi dua trén chuoi dugc chi dinh.
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StringTokenizer(String, String) Tao ra mot ddi twong StringTokenizer
moi dua trén (String, String) chuoi dugc
chi dinh va mdt tap cac dau phan céch.

StringTokenizer(String, String, Tao ra mot d6i tuong StringTokenizer
boolean) dua trén chudi duogc chi dinh, mot tap cac
dau phan cach, va mot co hi¢u cho biét
néu cac diu phan cach s& duoc tra vé nhu
cac token hay khong.

Bang 4.12 Cac phwong thirc xay dung ciaa lé6p StringTokenizer.
Céc phuong thic xay dung & trén duoc stir dung trong cac vi du sau:

StringTokenizer stl = new StringTokenizer(“A Stream of words”);
StringTokenizer st2 = new StringTokenizer(“4*3/2-1+4", “+-*/", true);
StringTokenizer st3 = new StringTokenizer(“aaa,bbbb,ccc”, *,”);

Trong cdu lénh dau tién, StringTokenizer ciia “st1” s& dwoc xdy dung bang cach sir
dung cac chudi dugc cung cdp va dau phan cach mic dinh. Dau phan cach mic dinh 1a khoang
trang, tab, cac ky tur xuéng dong. Cac dau phan cach nay thi chi sir dung khi phén tach van ban,

nhu véi “stl”.

Cau lénh thtr hai trong vi du trén xay dung mot dbi twong StringTokenizer cho céc biéu

thirc toan hoc bang cach sir dung cac ky hiéu *, +, /, va -.
Cau lénh thir 3, StringTokenizer cia “st3” sir dung ddu phay nhu mot ddu phan cach.

Lép StringTokenizer cai dit giao dién Enumeration. Vi thé, nd bao gdm cic phuong
thirc hasMoreElements() va nextElement(). Cic phuong thic c6 thé sir dung cta 16p

StringTokenizer dugc tom tat trong bang sau:

Phuong thirc Muc dich
countTokens() Tra vé sb cac token con lai.
hasMoreElements() Tra vé True néu con c6 token dang

dugc danh dau trong chudi. N6 thi
giong hét nhu hasMoreTokens.

hasMoreTokens() Tra vé True néu con c6 token dang
dugc danh dau trong chudi. N6 giong
hét nhu hasMoreElements.

nextElement() Tra vé token ké tiép trong chudi. N6
thi giong nhu nextToken.
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nextToken() Tra vé Token ké tiép trong chudi.
N thi giong nhu nextElement.

nextToken(String) Thay d6i bd diu phan cach bang
chuoi dugc chi dinh, va sau do6 tra vé
token ke ti€p trong chuoi.

Béang 4.13 Cac phuwong thirc 16p StringTokenizer.

Hiy xem xét chuong trinh d3 cho ¢ bén duéi. Trong vi du nay, hai ddi twong
StringTokenizer da dugc tao ra. Pau tién, “st1” dugc st dung dé phan tach mdt biéu thirc toan
hoc. Thtr hai, “st2” phan tach mot dong cua cac trudng duoc phan cach boi ddu phay. Ca hai
tokenizer, phuong thirc hasMoreTokens() va nextToken() duoc sir dung dé duyét qua tap cac

token, va hién thi cac token.

Chuwong trinh 4.13
import java.util. *;
public class StringTokenizerImplementer

{
public static void main(String args[])

// dat mét biéu thirc todn hoc va tao mét tokenizer cho chuéi do.

String mathExpr = “4*3+2/4";

StringTokenizer stl = new StringTokenizer(mathExpr,”*+/-“, true);

//trong khi van con cdc token, hién thi System.out.println(“Tokens of mathExpr: “);
while(stl.hasMoreTokens())

System.out.printin(stl.nextToken());

/ftao mét chudi ciia cdc truong dwoc phdan cach boi daiu phcfy va tao //mot tokenizer
cho chuoi.

String commas = “fieldl field2,field3,and field4”;
StringTokenizer st2 = new StringTokenizer(commas,”,” false),
//trong khi van con token, hién thi.

System.out.printin(“Comma-delimited tokens : “);

while (st2.hasMoreTokens())
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System.out.printin(st2.nextToken());

/
/

Két qua chay chuong trinh dwoc mé ta nhu hinh dudi.

= |[Command Prompk

D:*Temp>java StringTokenizerImplementer
Tokens f mathExpr:

Hinh 4.6 Két qua chay chwong trinh minh hoa 16p StringTokenizer.

Kiém tra sw tién bé

Lo ludn 14 1énh dau tién trudce cac 1énh: import, class trong chuong trinh Java.
2. Mot giao dién c6 thé chira nhiéu cac phuong thirc. Pling/Sai

3. Trong khi tao géi, thi ma ngudn phai nam trong thu muc c6 tén nhu tén goi. Piing/Sai

4. 1a mot danh sach cua céc thu muc, ma JVM sé& tim kiém cac tap tin 16p.

5. Lép bao boc (wrapper) cho cac kiéu dir liéu double va long cung cidp hai hing sb la

................... A T

6. i phuong thirc dugc sir dung dé thay thé mot ky tu trong 16p StringBuffer
bang mot ky tu khéc tai vi tri dugc chi dinh.

7. Phuongthtc...................... ctia 16p StringTokenizer tra vé sd token con lai.

Bai tdap

1. Tao mdt giao dién va st dung no trong mdt chuong trinh cua Java dé hién thi binh
phuong va luy thtra 3 cua mdt so.

2. Tao mot goi va viet mot ham, ham do tra vé giai thura ctia mot doi s6 dugc truyén vao
trong mdt chuong trinh.

3. Viét mdt chuong trinh bang cach st dung cac ham ciia 16p Math dé hién thi binh
phuong cia cac so 16n nhat va nhé nhat cua mot tap cac s6 dugc nhdp vao bdi nguoi su
dung tai dong 1énh.
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4. Hay tao ra so6 ghi nh¢ cua chinh ban, noi ma nhitng con s6 dugc nhédp vao nhu sau:

Joy 34543
Jack 56765
Tina 34567

Chuwong trinh phdi lam nhw sau:

> Kiém tra xem sb 3443 co ton tai trong s6 ghi nhé ctia ban hay khong.

> Kiém tra xem mau tin ciia Jack c6 hién hitu trong s6 ghi nhé ctia ban hay khong.

> Hién thi s6 dién thoai ctia Tina.
> Xoa sb dién thoai cta Joy.

> Hién thi cac mau tin con lai.

5. Viét mot chuong trinh ma nhdp vao mdt s6 dién thoai tai dong 1énh, nhu mot chudi co

dang (091) 022-6758080. Chuong trinh s& hién thi ma qudc gia (091), ma ving (022),

va sb dién thoai (6758080) (Sir dung 16p StringTokenizer).
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Phan 3: Lap trinh Socket

CHUONG 1:

Lap trinh TCP Socket

Két ndi va giri dit lidu theo giao thirc TCP duoc ding rat nhidu trong cac ing dung do tinh
an toan va bao dam cua no.

Duo¢i day ta s€ xay dung mét md hinh ung dung khach/chu (client/server) st dung 16p
Socket va ServerSocket dé két ndi va trao d6i thong tin giit may khach va may chi. May khach
(client) s& gtri mot chudi dén may chu (server), may chu s& dao ngugc tht ty ctia chudi va gui
tra vé cho may khach.

Pé moé hinh ndy hoat dong ta phai xdy dung hai chuong trinh: mét chuong trinh 1a
EchoServer chay trén may chu dung dé lang nghe két ndi tir phia may khach va xir Iy yéu cau
do may khéch dua dén, mot chuong trinh khac 1a EchoClient chay trén may khach c6 nhiém vu
nhan dir liéu nhap vao tir ban phim sau d6 gui dén cho may chu xur Iy. Khi may chu xir Iy xong

chwong trinh EchoClient s& nhan vé va dua két qua ra man hinh.

[.Xay dung chwong trinh EchoServer

EchoServer chay trén may chil va don nhan dit liéu do may khach gui dén cong 8008. Khi
nhan dugc dir liéu may chu sé€ tao ra dbi tugng EchoString dé thuc hién viéc ddo nguoc chudi
sau do tra dit liéu vé cho may khach.

Vidu 1.1: EchoServer.java

import java.io.*;
import java.net.*;

class EchoServer {

public static void main(String[] args) {
System.out.printIn("EchoServer started.");
try {
ServerSocket s = new ServerSocket(8008);
Socket incoming = s.accept();

System.out.println("Connected to: " + incoming.getlnetAddress() +
" at port: " + incoming.getLocalPort());
BufferedReader in
= new BufferedReader(new InputStreamReader(incoming.getInputStream()));
PrintWriter out
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=new PrintWriter(new OutputStreamWriter(incoming.getOutputStream()));

out.println("Hello! This is Java EchoServer. Enter BYE to exit.");
out.flush();

for (;;) {

String str = in.readLine();

if (str ==null) {
break;

} else {
out.println("Echo: " + str);
out.flush();
System.out.println("Received: " + str);

if (str.trim().equals("BYE"))
break;
h
}

incoming.close();
} catch (Exception e) {
System.out.println("Error: " + e);

}

System.out.println("EchoServer stopped.");

Bién dich chuong trinh:  javac EchoServer.java

r0i chay trén méay chil Server sau khi xay dung xong chuong trinh EchoClient.

I1.X4y dung chwong trinh EchoClient

EchoClient chay trén may khach nhan dir li€u nhdp vao tr ban phim va guri dén may chu

dé xir Iy. Cong két nbi ma chwong trinh EchoClient str dung quy dinh 1a 8008. May khach sau

do6 s€ nhan dit li€u trd veé tr may chu va in ra man hinh

Vidu 1.2: EchoClient.java

import java.io.*;
import java.net.*;

class EchoClient {

public static void main(String[] args) {
try {
String host;
if (args.length > 0 && args[0] !=null) {
host = args[0];
} else {
host = "localhost";
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J
Socket t = new Socket(host, 8008);
BufferedReader in

= new BufferedReader(new InputStreamReader(t.getInputStream()));
PrintWriter out
=new PrintWriter(new OutputStreamWriter(t.getOutputStream()));

for (inti=1;1<=10; i++) {
System.out.println("Sending: line " + 1);
out.println("line " + 1);
out.flush();

}

out.printin("BYE");

out.flush();

for (;;) {
String str = in.readLine();
if (str == null) {
break;
} else {
System.out.println(str);

}

}
} catch (Exception e) {

System.out.println("Error: " + e);

b
}

Bién dich chuong trinh: javac EchoClient.java
Hay chay chuong trinh EchoServer trén mot may va EchoClient trén may khac néu hé thong
c6 mang. Néu thir nghiém trén mot may don ta c6 thé mo phong mo hinh khach/chii bang cach
mé hai ctra s6 dong I¢énh DOS. EchoClient s€ chay trén mot ctra s6 con EchoServer chay trén
ctra s6 khac, quan sat két qua tra vé dé thiy dugc mé hinh khach/chu 1am viéc (Cha y 1a chay

EchoServer trudc réi méi dén EchoClient).
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CHUONG 2:

Lap trinh UDP Socket

Trén day 1a cach két ndi va truyén dir liéu trén mang theo giao thirc TCP. Nhu da dé cap,
mac di truyén dir liéu theo giao thire UDP khong chinh x4c va dam bao bang TCP nhung bu lai
n6 khong doi hoi nhiéu tai nguyén cia hé thdng, qua trinh xtr 1y va tiép nhan dit liéu cling don
gian hon nhiéu. Dit liéu giri di theo giao thic UDP thudng dwoc dong thanh mot goi (data
package) bao gdm dia chi IP ctia may nhdn, s6 cong cung voi dir lidu that sy. UDP dugc dung
trong cc tng dung mang tinh chat thong bao nhu vé gia ca, thoi tiét ...

Dud¢i day ta s€ xay dung mot md hinh ing dung khéach/chu (client/server) su dung 16p
DatagramSocket va DatagramPackage dé két nbi va trao doi thong tin gitra may khach va may

chi bang giao thirc UDP.

I.Xay dung chwong trinh ExchangeRateServer

ExchangeRateServer chay trén may chu va don nhan nhimg dit liéu do may khach giri dén
cong 2345. Khi nhan dugc yéu ciu may chu s& giri tra cac thong bao vé ti gia kém theo ngay
gid méi nhat vé cho may khach. Ta str dung ham random cua 16p Math dé 1ay vé ty gia mang
tinh chat ngiu nhién cua 3 thi truong 1a Tokyo, NewYork va HongKong. Dit lidu dugc nhan va
gtri theo tirng go1 dua vao 16p DatagramPackage

Chuong trinh chay trén may cha cung cip ty gia cua cac thi trudng chimg khoan.

Vi du 2.1: ExchangeRateServer.java

import java.io.*;
import java.net.*;
import java.util.*;
public class ExchangeRateServer {
public static void main (String args[]) {
try {
DatagramSocket socket = new DatagramSocket (2345);
String localAddress = InetAddress.getL.ocalHost().getHostName().trim();
int localPort = socket.getLocalPort();
System.out.println (localAddress+ ": " );
System.out.println ("Exchange Rate Server is listening on port " +localPort +".");
int bufferLength = 256;
byte outBuffer[];
byte inBuffer[] = new byte[bufferLength];
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DatagramPackage inDatagram = new DatagramPackage (inBuffer, inBuffer.length);
boolean finished = false;

do {

socket.received (inDatagram);

InetAddress destAddress = inDatagram.getAddress();

String destHost = destAddress.getHostName().trim();

int destPort = inDatagram.getPort();

System.out.println ("\n Received a datagram from "+destHost" at port "+destPort+".");
if (data.equalslgnoreCase("quit")) finished = true;

String s = new Date().toString();

s=s+"\n NewYork :"+getNewY orkRate();

s=s+"\n Tokyo :"+getTokyoRate();

s=s+"\n HongKong :"+getHongKongRate();

outBuffer = s.getBytes();

outDatagram = new DatagramPackage (outBuffer, outBuffer.length, destAddress, destPort);
socket.send (outDatagram);

System.out.println (“Sent “+s+ to “+destHost+” at port “+destPort+.”);

} while (!finished);

ycatch (IOException ex){

System.out.println (“IOException occurred.”);

}

}
private static String getNewYorkRate () {

return Double.toString (Math.random() * 135);

b
private static String getTokyoRate () {

return Double.toString (Math.random() * 135);
}

private static String getHongKongRate () {
return Double.toString (Math.random() * 135);

Bién dich chuong trinh: javac ExchangeRateServer.java

Chuong trinh ExchangeRateServer sé& duoc sir dung khi ta thiét ké xong chwong trinh

ExchangeRateTable dung cho may khach

I1.XAay dung chuwong trinh ExchangeRateTable

ExchangeRateTable chay trén may khach, né chiu trach nhiém mdi gidy giri yéu cau dén
may chu dé cap nhat thong tin vé ti gia cua thi trudng chung khoan. Pé dat dugc muyc tiéu nay

chuong trinh cua ta phai xay dung 3 16p:
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e L&p ExchangeRateTable
La 16p chuong trinh ding tao mot cira sb trinh bay ty gia cua cac thi truong chimg
khoan trong mot vung can ban TextArea.
e Lop ExchangeThread
Pay 1a mot phan tuyén chay song song voi chuwong trinh chiu trach nhiém mdi gidy sé
glri yéu cau dén méy chu va lay s liéu vé cap nhat.
e L&p ExchangeData
La 16p thyuc hién két nbi véi may chu, 16p nay thuc sy cai dat phuong thirc getRates
ding dé giri yéu cau va nhan dir lidu tra vé tir may chu.

Vi du 2.2: ExchangeRateTable.java

import java.io.*;

import java.awt.*;

import java.awt.event.*;

import java.net.*;

public class ExchangeRateTable {

public static void main (String args[]) {

Frame myWindow = new Frame("Stock Exchange Application");
TextArea rateTable = new TextArea("Wait ...");
Label rateLabel = new Label("Exchange Rate Table");
rateTable.setBounds(new Rectangle(16,33,240,100));
rateLabel.setBounds(new Rectangle(16,6,158,21));
myWindow.setLayout(null);
myWindow.add(rateTable, null);
myWindow.add(rateLabel,null);

myWindow.addWindowListener(new WindowAdapter(){

public void windowClosing(WindowEvent event){
System.exit(0);

H

$)s

myWindow.setSize(new Dimension(300,150));
myWindow.show();

ExchangeThread exRate = new ExchangeThread(rateTable);
exRate.start();
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class ExchangeThread extends Thread {
TextArea rateTable;

ExchangeData rate = new ExchangeData();

public ExchangeThread(TextArea rateTable){

this.rateTable = rateTable;

h

public void run(){

while (true)

{

String data = rate.getRates();
rateTable.setText(data);
delay(1000);

}

h

private void delay(int miliSeconds){
try

{

this.sleep(miliSeconds);

}

catch (Exception e)

{

System.out.println("Sleep error!");
}

b

}

class ExchangeData

{

DatagramSocket socket;
InetAddress serverAddress;

String localHost;

int bufferLength = 256;

byte inBuffer[] = new byte[bufferLength];
byte outBuffer([];

DatagramPacket outDatagram;
DatagramPacket inDatagram,;

public ExchangeData() {
try
{

socket = new DatagramSocket();

inDatagram = new DatagramPacket(inBuffer, inBuffer.length);
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serverAddress = InetAddress.getByName("my.testing.server");

}

catch (Exception e)

{
System.out.println("Connect error!");
}

h
public String getRates(){

String data="";

try

{

outBuffer = new byte[bufferLength];

outBuffer = "rate".getBytes();

outDatagram = new DatagramPacket(outBuffer, outBuffer.length, serverAddress, 2345);

socket.send(outDatagram);
socket.received(inDatagram);

InetAddress destAddress = inDatagram.getAddress();
String destHost = destAddress.getHostName().trim();
int destPort = inDatagram.getPort();

data = new String(inDatagram.getData());
data = data.trim();

b
catch (IOException ex)
{
System.out.println("[OException occurred.");
}
return data;
b
}
Bién dich chuong trinh: javac ExchangeRateTable.java
Chay chuong trinh trén tuong tu khi khi chay 2 chuong trinh EchoServer va EchoClient.
Phan 4: Lap trinh trén Internet
CHUONG 1:
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JSP va cac khai niém mé dau
I.Cac co ché hoat dong ciia trang JSP

O céac chuong trudc ching ta da hoc vé Servlet. Servlet 1a mot cach thay thé cho céc
chuong trinh CGI ¢6 dién bang ngén ngir lap trinh va cong nghé Java. Tuy nhién, servlet & mot
mit nao d6 doi hoi ban phai c¢6 kién thuc 1ap trinh Java, st dung thanh thao trinh bién dich
javac dé bién dich servlet ra tap tin .class. Dang ky servlet véi trinh chii Web trudc khi sir dung.

JSP (Java Server Page) 1a mot cach don gian hon nita dé nguoi ding (nhat 1a 1ap trinh
vién Java khong chuyén) tiép can dugc hudng lap trinh Web phia may cha hiéu qua va nhanh
hon. Néu ban chua biét tuong tan Java hay servlet ban van c6 thé thiét ké duoc ung dung Web
dap tmg nhu cau ngudi dung phia trinh khach thong qua céc trang JSP.

Servlet dua ma HTML vao 1énh Java trong khi nguoc lai JSP dua Iénh Java vao cac ma
(hay thé¢) HTML. Tuong tu cac trang SHTML chira thé <servlet> dugc trinh cha thong dich
trudc khi tra két xuat vé cho may khach. Cac trang JSP chira cac thé dic biét quy dinh gan
gidng thé ctia ngdn ngit HTML. Khi ban yéu cdu mot trang JSP , trinh chu s& doc trang JSP tir
dia ctng, bo dién dich JSP (JSP Page Compiler) sé dién dich ma 1énh Java chua trong trang JSP
thanh mot servlet. Sau d6 trinh chu Java Web Server s triu goi servlet tra két xuét thuan

HTML vé cho trinh khach. Co ché hoat dong cua trang JSP dugc minh hoa nhu hinh dudi day

» Trinh dién
Web Yéu ciu dich JSP
Browser
™ Servlet tam
) Két xuit Trang
JSP
HTTP Service
JAVA WEB SERVER
Co ché triéu goi trang JSP
I1.Xay dung trang JSP

Duéi day 1a minh hoa cach viét ma 1énh Java trong trang JSP

Vi du 1-1: FirstPage.jsp
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<HTML>
<H1>
Hello JSP!
</H1> <P>
<%
out.println("Bay gio la: "+new java.util.Date()+"<br>");
for(int i=6;1>0;i--){
out.printin("<FONT Size="+i+">Hello</FONT>");
}

%>
</HTML>

Chung ta co thé sir dung trinh soan thdo Notepad cua Windows, hoac EditPlus, UltraEdit ...

dé tao ra file FirstPage.jsp & trén.

Pé chay duogc file FirstPage.jsp chung ta cin dén mot trinh chi Web server hiéu va dién
dich duoc JSP/Servlet. Hién c6 rat nhiéu trinh chu c6 kha nang nay nhu: TomCat, Java Web
Server, Jrun, WebLogic ... Tuy nhién cach cai dat va cdu hinh mdi trinh chu rat khac biét, &
day chiing ta sir dung trinh cha Jrun 3.1. Day 14 trinh chit Web server hd trg rat nhidu cong nghé
Java, ¢6 cAu hinh don gian, chay dugc hau hét trén cac hé diéu hanh Unix, Linux, Windows.
Tbec do thong dich trang JSP cua trinh chu JSP khé nhanh va hi€u qua, giao dién dep. Véi Jrun,
goi thu muc cai dat trinh chu la [JRUN HOME] (thuong la thu muc C:/Program
Files/Allaire/JRun), chép file FirstPage.jsp vao thu muc
[JRUN_ HOME]/servers/default/default-app. Sau khi khéi tao dich vu Web cua trinh chu Jrun
hoat dong trén cong 8100 (khdi tao trong qua trinh cai dat JRun), trang FirstPage.jsp duogc tricu
goi tou trinh duyét phia may khach theo dia chi URL nhu sau:
http://localhost:8100/FirstPage.jsp, két qua s€ dugc hién thi trén trinh duyét.
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CHUONG 2:
Cac cu phap co ban cua JSP

I.Cac d6i twong mic dinh ciia JSP
Trinh dién dich JSp cho phép ban str dung mot sé dbi twong da khai bao trudc. Didu nay s&
gitip ban viét ma 1énh trong trang JSP nhanh hon servlet.
e Ddi tugng out: xuit phat tir 16p PrintWriter. Ban c6 thé sir dung ddi twong nay dé
dinh dang két xuat gui vé may khach. Vi du:
<% out.println(“Reusult "+7*3); %>
e Dbi tuong request: xuit phat tir 16p HttpServletRequest, dbi twong ndy giup ban lay
vé cac tham sb hay dif liéu do trinh khach chuyén 1én.
e Dbi tugng response: tuong tu ddi tuong out, ddi tugng response dung dé dua két
xudt tra vé trinh khach. Tuy nhién dbi tuong out dugc dung thudng xuyén hon
o Ddi tuong session: xuat phat tir 16p HttpSession, str dung ddi tugng session dé theo

doi két noi va luu vet mot phién lam viée gitta trinh khach va trinh chu.

I1.Cac thé 1¢nh JSP

I1.1.Thé boc ma <% %>
Uu diém ctia JSP 1a kha ning nhung mi Java giira cac thé dinh dang HTML, twong tu nhu
thé HTML thé 1énh JSP ciing bao gom thé mé va thé dong, mbi thé co cac thudce tinh quy dinh
cach sir dung thé dic trung. Trong vi du 1-1 & trén ma Java duoc dat trong cap dau <% %>.
Mat khac ban ¢6 thé st dung céac 1énh diéu khién if..else cua ma Java dé quy dinh két xuét
HTML thich hop theo cach sau:
Vi du 2-1:
<HTML>
<%
java.util.Calendar curTime = new java.util.GregorianCalendar();
if(curTime.get(curTime. HOUR OF DAY)<12){
%>
<b> Morning </b>

<%}
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else{
%>
<b> Afternoon </b>
<%}
else {
%>
<b> Evening </b>
<%} %>
</HTML>
I1.2.Thé hién thi két xuat <%= %>
Thay vi sir dung ct phap <% %> dé dién dat mot khdi gdm nhiéu 1énh ban c6 thé st dung
¢l phap <%= %> chi dé hién thi két xuat cia mot gia tri bién hay ham nao do.
Vi du 2-2:
<html>
Welcome<%=username%o>
You have <%=getNewMail()%> mail
Go to <a href=getMail.jsp> Inbox </a>
</html>
Trong vi du trén username 13 bién chira tén ngudi dung ding nhap (login) vao Website
ctia chiing ta, getNewMail() 1a mot ham tra vé sd int cho biét s mail hién c6 trong hop thu cua
nguoi dung.
Chu ¥: khong c6 dau (;) & cudi cac bién hodc biéu thic goi ham trong ¢t phap <%= %>.
Boi vi ndi dung cia biéu thic nim trong <%= %> s& dwoc chuyén thanh 1énh két xudt
out.println() tuong duong nhu sau:
out.println("<htmlI>");
out.println("Welcome "+username);
out.println("You have "+getNewMail()+"mail.");
out.println("Go to <a href=getMail.jsp> Inbox </a>");

out.printIn("</htmI>");
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Cu phap nay dugc thuong xuyén sir dung dbi véi cac lap trinh vién JSP boi ching ngan gon va

két hop v6i cac the HTML hiéu qua hon cac 1énh két xuat out.println() trong ct phap <% %>.

I1.3.Thé chi din bién dich trang <%@ page %>

Thé <%@page %> chi din mot sd tinh chét bién dich 4p dung cho toan trang jsp. Ban ¢
thé sir dung thé nay dé khai bao cac thu vién import ctia java, chi dinh tity chon trang jsp c6 can
giit trén cache bo nhd ciia trinh chi dé ting téc hay khéng ... vi du dé khai bao st dung cac thu
vién java
Vi du 2-3:
<HTML>
<%(@page import="java.sql.*"%>
<%

Connection con;

Statement stmt;

ResultSet rs;

try {

%>
</HTML>

Hay vi du dudi day s& chi thi chuyén dén trang error.html néu trang jsp hién tai gap 16i
trong qua trinh thuc thi.

<%@page errorPage="error.html"%>

Néu muén trang jsp tit diéu khién session ban c6 thé thuc hién chi dan

<%@page session="false" %>

I1.4.Chén chu thich vao ma trang JSP

Ciing nhu Java, JSP cho phép ban dung ct phap // & cha thich mot dong ma 1énh trong
khi ct phap /* */ ap dung cho nhiéu dong. Cac dong cha thich s& dugc bo qua khi trinh chu dién
dich trang JSP.
Vi du 2-4:

<HTML>
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<%
// 14y bién dir liéu mang tén user tir di tuong session
String username=session.getAttribute("user");
%>
Welcome <%= username%>
<%
/*
Tao d6i tuong Date
Hién thi d6i twong Date cho biét ngay gio cap nhat ciia trang Web
*/
java.util.Date date= new java.util.Date();
%>

This page last update on <%=date%>

</HTML>

va HTML nam giira hai du chu thich nay s& dugc trinh bién dich trang bo qua khong quan tam

JSP con cung cip thém cho ban ct phép chii thich <%-- --%>. Tat ca cac khdi 1énh Java

dén. Vi du:

doan

<%--
out.println(“You will never see this line”);

--9%>

DAu chi thich nay rat hiéu qud. N6 gitp ban tam thoi ¢6 1ap hodc che bd tac dung cia mot

mi Java ndo d6 dang bi 18i trong trang JSP. Chiing ta chi tam thoi 1am mat tac dung cua

chung chir khong can x6a bo. Vi du:

<HTML>

<Yp--

--%>

<%
String username=session.getAttribute("user");
%>

Welcome <%= username%o>

Trang 115



Bai giang Ldp trinh Mang

<%
java.util.Date date= new java.util.Date();
%>
This page last update on <%=date%>
</HTML>
I1.5.Khai bao phwong thirc va bién hing <%! %>
Ct phap nay cho phép ban dinh nghia mot hodc nhiéu phwong thirc va bién. Phuong thirc
va bién sau d6 ¢ thé dugc triéu goi bat ky noi dau trong trang JSP.
Vi du 2-5: nethodCall.jsp
<HTML>
This is line 1 <br>
<% out.println("This is line 2 <br>");
<%= getNextLine("This is line 3 <br>")%>
<%! public String getNextLine(String line)
{
line="Method called <br>"+line;
return line;
b
%>
%>

</HTML>

IIL.Truy xuat co sé dit liéu trong trang JSP

Thuc sy trang JSP khong khac gi servlet. Ban c6 thé d& dang dung trinh JDBC dé truy
xuat co s¢ dir liéu cta cac hé nhu Access, SQL server ... Du¢i day 1a vi du truy van béng dir

liéu Employee trong co sé dit liéu Access MyData.mdb (thong qua ODBC)

Vi du 3-1: EmployeeList.jsp
<HTML>
<H1> Employee List Query</H1><br>

<% (@ page import="java.sql.*"%>
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<%!

%>

<%

private ResultSet query(String driverName, String connectionURL, String query)

Connection con = null;

Statement stmt = null;

ResultSet rs = null;

try {

Class.forName(driverName).newInstance();

con = DriverManager.getConnection(connectionURL);
stmt = con.createStatement();

rs = stmt.executeQuery(query);

return rs;

catch(Exception es){

out.println("Connection error!");

}

return rs;

ResultSet rs = query("sun.jdbc.odbc.JdbcOdbceDriver",

"jdbc:odbe:MyAccessDataSource",

"SELECT Empno, Name, Position FROM Employee");
if (rs==null){
out.println("<center><table border>");
out.println("<tr>");
for (int i=0; i<columnCount;i++){
out.println("<th>" + rmsd.getColumnLabel(i+1) + "</th>");

}

out.println("</tr>");
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while (rs.next()){

out.println("<tr>");

for (int i=0; i<columnCount;i++){
out.println("<td>" + rs.getString(i+1) + "</td>");

}

out.println("</table></center>");
b
%>
</HTML>

Chay thir chuong trinh, go dia chi URL: http://localhost:8100/EmployeeList.jsp
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	Tổng quan về applet
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