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Chwong 4
SOCKET

Muc dich

Chuong nay nhiim gidgi thiéu vé cdch thie xdy dung dng
dung Client-Server trén mang TCP/IP theo cd hai ché 45 Cd
ndi két (TCP) vi Khéng ndi két (UDP).

Yéu chn
Sau khi hoan tit chuomg nay, ban céd thé:

« (idi thich duse Socket 13 gi, vai trd cia 58 hidu cing
{Port) va dia chi IP trong co ché Socket.

= Phén biét duge sy khée biét eda hai loai Protocol TCP
va UTDP.

« Trinh bay duge cde bude xdy dung mdt churng trinh
Client-Server sl dung Socket lam phueng tién giso
tiép trong cd hai ch& dj TCF va UDP.

s Libt ké cde 1dp hé try lip trinh Socket cia Java,

+ XAy dung dugc cdc chuong trinh Client sit dung Socket
& ché df of ndi k&t bing ngin ngd Java.
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« Xiy dung duge cde chuong trinh Server sif dung Socket
& ché db 6 ndi kit phue vy tudn ty va phue vu song
song bing ngdn ngif Java.

« Xiy dung duge cde chuong trinh Client-Server sd dung
Socket ¢ ché dj khing nii kit bing ngién ngid Java.

« Xiy dung duge cde chuong trinh Client-Server lign lac
viii nhau theo dang Multicast (lién lac nhém) bing
nghn ngii Java.

« Tu xdy dung duge cde Protocol mdi cho (ng dung
TCPAF eua minh.

4.1 GIOI THIEU VE SOCKET
4.1.1 Gidi thigu

Dudi géc dd ngudi ldp trinh, Socket 14 mot giao dién lip
trinh img dung (API-Application Programming Interface). N6
duge gidi thiéu lan ddu tién trong dn bin UNIX - BSD 4.2,
dudi dang cdc ham hé théng theo oi phdp ngén ngir C
(socketl), bind(), connect(), send(), receive(), read(), write{),
close() ,..). Ngay nay, Socket duge hé tro trong hiu hét cdc hé
didu hanh nhu MS Windows, Linux va duge sif dung trong
nhifu ngén ngi lip trinh khéc nhau: nhu C, C++, Java,
Visual Basic, Visual C++, . ..
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Socket cho phép thigt lip cde kénh giao tifp ma hai ddu
kénh duge ddnh ddu bdi hai cdng (port). Théng qua cdc cdng
nay mt qud trinh cd thé nhin va gii di litu vdi cdc qud
trinh khde.

-

Hinh 4.1 — Md hinh Socket

Cd hai kidu socket:
1. Socket kifu AF_UNIX chi cho phép giao tiép gita
cde qud trinh trong cing mit mdy tinh
2. Bocket kidu AF_INET cho phép giao tifp giida cdc
qud trinh trén nhimg mdy tinh khéc nhau trén
mang TCP/IP.
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4.1.2 84 hiéu cing (Port Number) cia socket

Pé eo thé thue hidn cdc cude giao tidp, mit trong hai
qud trinh phai cong bd =i hidu cfng cda socket ma minh s
dung. M&i cng giao tiép thé hién mdt dia chi xde dinh trong
hé théng. Khi qua trinh duge gin mét s8 higu céng, né ¢d thé
nhin di liéu gfi dén cing nay tir cdc qua trinh khde. Qud
trinh con lai eong duge yéu edu tao ra mit socket.

Ngoai & hiéu cing, hai bén giao tiép con phai biét dia
chi IP cia nhau. Pja chi IP gidp phén biét mdy tinh nay vdi
mdy tinh kia trén mang TCP/IP. Trong khi s6 hiéu cing
ding d& phan bi&t cdc qud trinh khéc nhau trén cing mit
may tinh.

Process B2 . Prooess €

Host A " HostB Tinst C
Hinh 4.2 — Céng trong Socket
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Trong hinh trén, dia chi cia qué trinh Bl duge xie dinh
bing 2 thing tin: (Host B, Port B1):

Pia chi mdy tinh ed thé 1a dja chi IP (dang
203.162.36.149) hay la dia chi theo dang tén mién (ching
han nhu www eit.ctu.eduvn).

8§ hidu céng gin cho Socket phdi duy nhét trén pham vi
miy tinh 46, 6 gid tri trong khedng tir 0 d48n 65535 (16
bits). Trong da, gid tri cdng:

e Tir 0 dén 1023: duge goi la cdng hé thing (common
hay well-known ports ) duge dianh riéng cho cdc qud
trinh ecia hé thing.

o T 1024 dén 49161: duge goi la cOng phii ding ky
iregistered port). Cac ing dung sl dung cde edng nay,
vé nguyén ide phidi ding ky vdi IANA (Internet
Azsigned Numbers Authority).

o Tir 49152 dén 66535: duge goi 14 cing dung riéng hay
cing déng (dynamic-private port): nguti sif dung e6 thé
ding cho cde dng dung cia minh khéng cidn ding ky
hodc hié théng s& ding dé gdn tu ding cho qud trinh
Client,

Cédc eing mic dinh cia 1 &8 dich vu mang thing dung:

127



Gido Trinh Ldp Trinh Truyén Thing

i

4.1.3 Cée ché dj giao tiép

- B&‘ﬁiéﬁ;ﬁﬂfﬁ;;- ' Qua trinh hé théng
7 Dich vu Echo
21 Dich vu FTP Fa
23 Dich vu Telnet
25 Dich vu E-mail (SMTP)
RO Dich vu Web (HTTP)
110 Dich vu E-mail (POP)

Xét kign trde eda hé thing mang TCP/IP

smmam SERIEE e

H bz Duats- ik
el Lamr

Hinh 4.3 — B6 giao thie TCP/IP
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Tang vin chuyén gitp chuyén tidp cde théng diép gida
cde chuong trinh tng dyng véi nhau. N6 o6 thé hoat ding
thea hai ché da:

« (Giao tiép cd ndl ket, néu sl dung giao thite TCP

« Hode giao tiep khong nii két, néu st dung giac thie
UDP

Socket 14 giao dién gita chugng trinh dng dung vdi ting
viin chuyén. N6 cho phép ta chon giso thic =i dyng ¢ ting
viin chuyén la TCP hay UDP cho chuong trinh tng dung cia
minh.

Bang sau so sdnh sy khde bidt gida hai ché 45 giac tiép
c6 noi két va khing ndi két:

_ C6nGikét (TCP) | Khong ndi két (UDP)
Tom tai kénh giao tiép do | Khing tén tai kénh giao
| BiGa 2 qud trinh tiép do gitta 2 qud trinh
Dir liéu duoe gii di theo ché
D ligw duge gui di theo | di khéng bdo ddm: Khing
| ch& dp bdo dam; ¢6 kifm | kifm tra 18, khing phat
tra l8i. truyén lai géi tin | hién va khing truyen lai |
18i hay mat, bdo ddm thi | goi tin bj 16i hay bj mdt, |
ty dén clia cdc goi tin ... | khong bdo ddm tha ty dén
| cua cac gol tin ...
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Dir lidu chinh xde, Tic ﬂu Di liéu khong chinh xdc,
truyén chim tfc dp truyén ohanh =~ |
' Thich hep cho cdc dng Thich hgp cho cdc dng dung |
 dyng ean d§ chinh xdc can tic do, khing edn chinh

| cao: truyén file, thing xdec cao: truyén 4m thanh,

| tin didu khién ... hinh dnh ..,

Ca 2 giao thie TCP va UDP déu phin dd litu ra thanh
cdc ghi tin. Tuy nhidn TCP ed thém vao nhimg tidu 4&
(Header) vao trong géi tin dé cho phép truyén lai nhitng péi
tin thét lac va tdp hop cdc gdi tin lai theo ding thi tn. UDP
khong cung cdp tinh niing nay, néu 1 géi tin bi thit lac hotc
bi 161, n6 88 khing duge truyén lai, va thi tu dén dich cia
cée gt tin cing khing dugc bdo ddm gidng nhu thit tu lic nd
ducie g di. Bo lai, vé tée 4§, UDP s& truyén nhanh xdp xi
gip 3 14n TCP.

Dudi déy la cdc clu tric cia 2 dang don vi dio ligu si
dung trong TCP va UDP.

Bitd B 15 Bit 18 Bl M1
 Sowree Port (1) | Dnstiration Port (18]
Sequerce Numsber (2] i T

Header Langth: (4] Fissarvod (E) Code B (5] Wirdow (16 ' 'Eyl?p_-ﬁ
Chectsam | 1) Urgert {18} i
Cptions (0 o 32 F any)

Dola (vation]

TCP Segment Farmat
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Bi 0 Bit 15 Bit 18 Bit 3

| T Destration Por (18]
| Langh (16) Checksum (1) IlTﬂ
e bl -

UDP Segment Format

Hinh 4.4 — Cdlu trie ede segment cda TCP va UDP

Vé co bin, so vil goi tin UDP, goi tin TCP 88 cd thém cdc
thanh phin quan trong nhu: 86 thd to goi tin (sequence
number) va 88 thii ta bdo nhin (acknowlegement number).

4.2 XAY DUNG UNG DUNG CLIENT-SERVER VOI
SOCKET

Socket 1a phuong tién higu qua d€ xay dung cdc (ng dung
theo kién tmic Client-Server, Cdc ing dung trén mang
Internet nhu Web, Email, FTP la cde vi du dién hinh.

Phin nay trinh bay ecdc bude co bdn trong viée xiy dyng
cic ing dung Client-Server s dung Socket lam phuong tién
giao tiép theo cd hai ché di; Cd ndi két va khong ndi két.
4.2.1 Mob hinh Client-Server si dung Socket &

ché& dé ed ndi két (TCP)

Giai doan 1: Server tao Socket, gin s8 hidu cing va ling
nghe yéu ciu ndi két.
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» socket(): Server y8u cau tao mdt socket dé of thé s
dung edc dich vy cia tdng vin chuyén.

« bind{): Server yéu ciu gdn &8 hidu cong (port) cho
socket.
« listen{): Server ling nghe cdc y&u cdu ndi k&t tir cac
client trén cimg da duge gan.
Server sin sang phuc vu Client.
Giai doan 2: Client tao Socket, yéu cdu thift 14p mot ndi
kit vii Server,
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= socket(): Client yéu clu tao mit socket dé o6 thé aiy
dyng ecdc dich vy cia ting van chuyén, thing thuimg
hé thing ty ding gan mit 56 hidu cdng cbn rdnh cho
socket cia Client.

« connect(): Client gdi yéu cfiu ndi két dén server o6 dja
chi IP va Port xdc dinh.

+ accept(l: Server chip nhan ndi két cda client, khi 46
mit kénh giao tiép do duge hinh thanh, Client vi
server c6 thé trao ddi thong tin vdi nhau thing qua
kénh do nay.

Giai doan 3: Trao dii thing tin gita Client va Server.
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+ Sau khi chdp nhin yéu ciu néi két, thing thuimg
gerver thie hién lénh read() va nghén cho d8n khi e
thing digp yéu cdu (Request Message) tir client goi
dén.

+ Server phin tich va thue thi yéu cdu. K&t qud sé due
gdi vé client bing lénh write!).

» Sau khi gdi yéu cdu bang lénh write(), client chi nhén
thimg diép két qua (Reply Message) tif server biing
lénh readi).

Trong giai doan nay, viéc trao dfi thong tin gida Client
vi Server phdi tuan tha giao thife cla dng dung (Dang thde
va ¥ nghia cia edc thong diép, qui tic bit tay, ding bd héa,...
). Thing thuing Client & la nguii gdi yéu cdu dén Server
trude,

Néu ching ta phdt trifn dng dung theo ede Protocol da
dinh nghia san, ching ta phdi tham khao va tudn thi ding
nhitng qui dinh cia giao thie. Ban ed the tim doc mé ta chi
tiét clia cac Protoeol da duge chuin héa trong cac tai lidu
RFC (Request For Comments). Ngude lai, néu ching ta phit
trién mét ing dung Client-Server rifng cia minh, thi chng
vide du tién ching ta phai thye hién 1a di x4y dung Protocol
cho dng dung.
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Giai doan 4: Két thic phién lam vide,

o ————

I

1

]

I

i

L]
e A

« Cdc cAu lénh read{), write(} cd thé duge thuc hién
nhiéu lin (k¥ hiéu bing hinh ellipse).

« Kénh do 58 bi xda khi Server hodc Chent ding socket
béng lénh close().
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Nhu vy toan b tifn trinh difén ra nhy sau:

e

Hinh 4.5 — Mé hinh Client-Server sit dung Socket TCP
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4.2.2 M6 hinh Client-Server si dung Socket & ché&
d6 khéng néi két (UDP)

Giai doan 1: Server tao Socket - gin s hidu cing.

o Bocloet]):
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Server yéu cdu tao mit socket dé ed thé ed

dung ede dich vu cia ting van chuyén.

e bhindi}: Server yéu cdu gdn s6 hiéu cing cho socket..

Giai doan 2: Client tao Socket.

-
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Giai doan 3: Trao ddi thing tin gida Client va Server.

Sau khi tao Socket xong, Client va Server cd thé trao dii
théng tin qua lai vdi nhau thing qua hai ham sendtol) va
recvirom(). Bon vi di lidw trao dbi gida Client va Server la
cde Datagram Package (G6i tin thy tin). Protocol cda dng
dung phdi dinh nghia khudn dang v& ¥ nghia cha cde
Datagram Package. Mai Datagram Package oo chiia théng tin
vit dia chi nguisi gdi va nguti nhéin (TP, Port),

4.3 SOCKET DUGI NGON NGIT JAVA

Java hd tro ldp trinh mang théng qua cic ldp trong goi
javanet. Mot sd lop tiéu bidu duge ding cho lap trinh
Client-Server sif dung socket lam phuong tién giao tiép nhu:

* InetAddress: Lép nay qudn 1.:,'* dia chi Internet bao
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4.3.1

gom dia chi TP va tén mdy tinh.

Socket: Ho trg cdc phuong thic lien quan dén Socket
cho chuong trinh Client & ché d§ c6 nai két.
ServerSocket: Hb trg cdc phuong thic lién quan dén
Socket cho chuong trinh Server d che d§ cd ndi két.
DatagramSocket: Ho trg cdc phuong thie lién quan
dén Socket & ché dé khong néi két cho cd Client va
Server.

DatagramPacket: Ldp cal dal géi tin dang thu tin
nguii dimg (Datagram Packet) trong giao tiép gida
Client va Server & ché dé khing ndi két.

Xiy dung chuong trinh Client & ché d6 eo

noi két

Céec bude ting quét:

1.

=1

Md mit socket ndi két dén server da biét dja chi IP
{hay tén mifn) va 88 hidu cing.

. Ly InputStream vi OutputStream gdn vdi Socket.
. Tham khie Protocol cia dich vy d€ dinh dang diing dir

lidu trao 4 vdi Server.

. Trao d8i dii litu véi Server nhé vao cdc InputStream

va OutputStream.

. bong Socket trude khi két thic chuong trinh.
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4.3.1.1 Ldp java.net.Socket

Lip Socket ho trg cdc phueng thic cdn thigt d€ xay dung
céie churng trinh client sif dung socket & ch& 4§ c6 ndi két.
Dudi day 134 mot 6 phusng thie thutmg dimg 48 xAy dung
Clicnt:

public Socket{String HoestName, Int PortNumber)
throws IOException

Phutemg thife nay ding dé néi k&t dén mot server b tén
la HostNume, cing la PortNumber. N&u nai két thanh cong,
mijt kénh ao s& duge hinh thanh giia Client va Server.

» HoatName: Tha chi IP hofic tén logic theo dang tén
mien.

+ PortNumber: cd gid tri U 0 65535
Vi du: M& socket va nfi két dén Web Server cda khoa
Ctng Nghé Théng Tin, Pai Hoc Cin Tho:
Socket 8 = new Socket{“www. cit.ctu.edu, wm" 80);
Hode: Socket 5 = new
Socket(*203.162.36.148°,80);
public InputStream getInputStream()

Phuong thic nay trd vé InputStream ndl vl Socket.
Chudng trinh Client dung loputStream ndy d¢ nhin AF Héu
til Server i vé.
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Vi du: Lay InputStream cia Socket a:
InputStream is = s.getInputStreams);
public QutputStream getOutputStream()

Phucng thic nay tra v€ OutputStream ndi wii Socket.
Chuong trinh Client dimg OutputStream nay d€ gdi di lién
tho Server.

Vi du: Ly OutputStream cda Socket s:
OutputStream o8 = s.petOutputStreamdy;

public clesa()

Phuong thic niy 58 ding Socket lai, gidi phdng kinh dao,
xta ndi két gida Client va Server.

Vi du: Bdnpg Sockst a:
g.closel);
Mot 38 cdc phudng thiic hé trg khde:

= public InetAddress getInatAddress{):ldy dia chi eda
may tinh dang nfi két (4 xa)

» public int getPort(): &y cing cia mdy tinh dang ndi
kEt (0 xa)

» public InetAddress getLocalAddress(): Idy dia chi cyc
b tui miy tinh dang tac Socket.
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« public int getLocalPort(): liy cimg cue b tai mdy
tinh dang tao Socket.

» public woid setSoTimeout{int imeout) throws
SocketException: Khi dang ngh#n (blocked) trén ham
read(), sau 1 théi gian timeout tinh bing mili gidy ma
1 Client khing gl.tl viu edu §1 (reguest), Server sé
quidng ra 1 ngeai 1& (SocketException) trén Socket dé.
Biéu nay, cing cd thé duge dat cho qud trinh Client
khi khiéng nhan tra 1#i {responec) tif Server.

« public woid setKeepAlive(booleanon) throws

SocketException: (Jud rinh Clicnt muén gilf ndl k€t ngay
khi nd khiing gifi thing tin gi cho Scrver.

4.3.1.2 Chuong irinh TCPEchaClient

Trén hé théng UNTX, Dich vu Echo duse thifl k& theo

kién tric Client-Server aif dung Sockel lam phuong tién giao
tiép. Cdng méc dinh danh cho Echo Server 14 7, bap gbm ed
hai ché 4§ o6 ndi ket va khong ndi kit

Chuong trinh TCPEchoClient s& nd: két dén EchoServer

i ché df oo noi két, lin lugt géi d8n Eche Server 10 ky taf tir
‘0" dén "9, chit nhin két qud trd v& v hién thi chiing ra man
hinh.
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Vidu 1:

Import java.io.®;
Import java.met.*;
public class TCPEchoCllent {
public static void main(String amgs(]) {
try {
Sacket s = new Socket{args[01, 7}/ Noi ket den Server
{ Lay InputStream
InputStream is = s.getInputStreamy);
{fLay OuiputStream
OutputStreamn os = s.getOutputStmeam();
NI Gub 0> "9 den EchoServer
for fint I ='0° [=="0% I++)
o5 wirite{1); JGui 1 ky tu sang Server
int e = Is.read(); J# Chl nhan 1 oy tu tu Server
Jn ky tunhan duoc ra man hink
System.out.print{{charch];
}
T Mty
catch{I0Excapkion ek {
Systermn_out.printnLoi: Khong tao duoc socket™);
T ffeatch
¥ Jimai
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Bién dich va thue thi chuong trinh nhu sau:

_ ! _C 4 'l"ll ["- 5':' 'I'I ¥ # M IF el e

Rt LE B LT Javan TUPEchoGlicik - jeawrs

vin TCPEclhoCliesnt 127V.8.d8.1

Chuong trinh nay nhan mét déi s& 14 dia chi TP hay tén
mién cua mdy tinh ma ¢ dé Echo Server dang chay. Trong
hé thimg mang TCPIP méi mdy tinh duge gan mét dia chi
IF cue b la 127.0.0.1 hay cb tén 1a localhost. Trong vi du
trén, chuogng trinh Client ndi két dén Echo Server trén cing
may vl no.

Trong mbi trulmg mang thue t8 néu tdn tai 1 Server
Unix (ho#ic Linux) trén hé thing mang, ching ta cé thé ding
chuong trinh TCPEchoClhent trén dé két ndi dén Server dé
{cd dia chi IP thue) v& thi nghiém dich vu Echo Service.

Vi du 2: Chuong trinh nay & cho phép nguii s dung
nhip timg ky tu tif ban phim, sau d6 mdi gii kg ty A6 dén
EchoServer vi hién thi két qud trd vé. Chuong trinh sé két
thiie (déng néi két) khi ngwti ding nhap 1 ky tr d4c bigt 1a
.
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import java.io,*;
Import java.net.*;
public class TOPEchaClientl{
public static void main(String args[1} {
try {  /f Nol ket den Server
Socket s = new Socket{args{0],7);
/i Lay InputStream
InputStream is = s.getlnputStream();
{fLay OutputStream
OutputStream os = s.getOutputStream();
while(true) {
System.out.print(*Nhap ky tu:");
/ Nhap 1 ky tu tu ban phim
int ch = System.in.read();
if(ch =="@") break;
S HNeu ky tu la 2 thi thoat khol CT
System.in.skip{2]; J/ Bo gua 2 ky tu \rva'\n
os.write(ch); J{ Gui ky tu qua Server
int chl = is.read(); /f Nhan ky tu tu Server gui ve
J/In ra man hinh
System.out.printin™MNhan ducc:” + {charchl);
}
s.Close(); {/ Dong noi ket
y  fhoy
catch({IO0Exception ie) {
System.out. printin{Loi: Khong tao duoc socket™);
y  Hcatch
1 fimain
¥
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K&t qua hién thi nhur sau:

e b TP T e e s w2 s

= AU

(RN LR P ETTE

=l

4.3.2 Xay dung chuong trinh Server & ché di cé
nii két

4.3.2.1 Ldp java.net.ServerSocket

Lip ServerSocket ho trg cde phuong thie cin thidt 48 xay
dung cde chuong trinh Server sif dung socket & ché dd c6 ndi
két. Dudi day la mit 6 phuong thic thuimg ding dé xiy
dumnpg Server;

public ServerSocket(int PortNumber);

Phuong thic nay tao mit Socket vdi 36 hidu clng 14
PortNumber ma sau dé Server s& ling nghe trén cing nay.

Vi du: Tao TCP socket ¢ho Server véi a8 hidu cdng la 7

ServerSocket 55 = new ServerSocketi7):

public Socket accept()

Phuong thifc niy ling nghe yéu cdu ndi két cia cdc
Client. Béy la mit phuong thie hoat ddng & ché dé nghen.
Ndé =8 bj nghén che dén khi cé mét yéu cdu ndi két eta client
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gdi dén,

Khi o6 yéu ciu nii két cla Chent gdi dén, né sé chip
nhin véu cAu ndi két, tra vé mit Socket 1A mit diu cia
kénh giao tiép do giffa Server va Client yéu cdu ndi két.

Vi du: Socket 25 chér nhin yéu clu ndi két:

Socket s = ss accept();

Server sau di s8 lay InputStream va OutputStream cla
Socket mdi s 4€ giao t1ép véi Client.
4.3.2.2 Xiy dung chudng trinh Server phuc vu tuin

tur

Mot Server cé thé duge cai dat d€ phuc vu cde Client theo
hai edch: phue vu tufin tu hode phue vu song song.

Trong ché d§ phue vu tudn to, tai mdt thai diém Server
chi chap nhin mit yéu cflu ndi két. Cde yéu cdu ndi két ecia
cidc Client khic diu khéng duge dédp dng (dua vao hang dei).

Nguoe lai trong ché db phue vu song song, tai mot tho
difm Server chip nhiin nhifu yéu cdu ndi két va phuc wu
nhidu Client eing le.

Cidc bude téng quit cia mit Server phuc vy tuin
tuy

1. Tao socket va gdn 58 hifu cing cho server.

3. Lidng nghe yéu cfu ndi két.

3. V& mét yéu ciu ndi két duge chdp nhin thuc hién cde

bude sau:
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a Liy InputStream wva OutputStream pin wvdi
Socket cua kénh do vifa duge hinh thanh.
a Lap lai ebng viéc sau;
. Chir nhén cdc véu cfu (chng vide).
. Phan tich va thuc hién yéu cdu.
. Tao thing diép trd lii.
. Gdi thing didp trd 16 vé& Client.
. Néu khéng com yéu cfu hose Client két
thiie, déng Socket va quay lai bude 2.

| Sarar
Appliczlion
(The

ik accept ()
Hom a _ method
{#pplication ServerSocket bizgks Ihy
! bstane talkeundl 3
r ! connecion
BEEARELE: ol maciy o S
| e etablizhed

1 o .

aockat ! i e
- instancs ' !

1-_ y -

! i ; T ket The e
! I : instance ¥ feockels are
: i
; i

i ! s
ey SR

Hink 4.6 — Mé kinh TCPServer phuc vy song song
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4.3.2.3 Chudng trinh STCPEchoServer

STCPEchoServer cai diat mit Echo Server phue wu

tudn tif & ch¥ dj cé nbi két. Server ldng nghe trén cing mac
dinh =i 7.

import java io.®;
import java.net.*;
public class TCPEchoServer |
public final static int defauliPorl = 7;
public static void main(String ares(]1 |
try {  # Tao Server Socket lang nghe tren cong 7
ServerSocket 55 = new ServerSocket{defaultPor);
while {true) {
ry {
Socket s = ss.accept(); & Chap nhan 1 client noi ket
ChitputStream os = 5. getOutpulStream();
inputStream is = s.getlnputSereami);
int ch =y
while (true) | ;
ch =is.read(); #Nhan ky w to Client
ifich == -1} break;
oswritefehd, & Gui Ky tu tra lai cho Client
i
s.closel);
Jeatch (IOException e}
System.err.printin{“Connection Ermor:” + c;
}
I

Jcatch {IOException &)
System.err.primini™Server Creation Error:™ + e);
|
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Bién dich va thiyc thi chugng trinh theo cdch sau:

!I.":. T:'.__'l.l.llh'-i'f'-.:'_q':l.|=|:||3.'!".,1:rllli.-EHE = *i-“ 1"’:‘-’1 o

e ———

D=sWidulavarjavac STCPEcho%arver. java

DzsUidudavaz java STCFEcho:ereers

Sau dé, thue thi chuong trinh Echo Client trén 1 clia sd
khie dé kiém tra:

4 L WINN T systemdZ ol exe

Dsllidudavarjavac TCPEchoClient . java

Dz sl il evsian & g ey TCPEchoGlient 127.B.8.1
B123456787
Oz sl aadwd s

gl g

Hai chuong trinh nay cé thé nim trén hai mdy khdc
nhau. Trong trubng hop dé khi thye hién chudgng trinh
TCPEchoClient phai chd § nhdp ding dia chi IP cia may
tinh dang chay chuong trinh STCPEchoServer thay vi ding
dia chi cue bé la 127.0.0.1 d& thit nghigm.

Vi dy: Echo Server dang thue thi tai mdy tinh cd dja chi
la 172.18.213.233, thue thi Client nhu sau:
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java TCPEchoClient 172.18.213.233

Ta cb thé xem dia chi IP cia mit mdy tinh Windows
bing lénh ipeonfig.

4.3.2.4 BServer phuc vu song song

Ciic bude tdng quit cia mit Server phue vu song
song

Server phue vy song song gim 2 phdn thue hién song
song nhau;

® Phﬁ_‘l:l. I :{& ]}"’ cAc
yiu cdu ndi k.

» Phin 2: X 1§ cdc
thing diép yéu clu tir
khéch hang.

Co cu tnic nhy hinh
sau, trong dé Phén 1 14
(Dispatcher Thread),
Phiin 2 la cic {(Worker
Thread) Hinh 4.7 - Server & ché di song song

Phén 1: Lap lai cde cong viée sau:
« Ling nghe yéu ciu ndi két cia khach hang.
+« Chiip nhin mit yéu cdu ndi k.
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a Tao kénh giao tifp 4o mdi v6i khdch hing.

Tao Phin 2 dé€ xi 1§ cde théing diép véu ciu cla
khédch hang.

Phin 2: Lap lai cdc cong vidéc sau:

« Cht nhén thing didp véu ciu cda khéch hang.
+ Phén tich va x ¥ yéu ciu.

+ (Gl thing didp trd 1 cho khédch hang.

Phén 2 s& két thic khi kénh do bi xéa di.

Vidi mii Client, trén Server 88 cd mot Phan 2 d& xi Iy
yvéu cau cua khdch hang, Nhu vy tai mit thii diem bat ky
luéin tin tai 1 Phdn 1 va 0 hodc nhiéu Phén 2.

Do Phin 2 thue thi song song vdi Phiin 1 cho nén né dudce
thiét k& 14 mot Thread.

4.3.2.5 Chudng trinh PTCPEchoServer

PTCPEchoServer cai dat mdt Echo Server phue vu song
song & ch& dd b ndi k&t Server ling nphe trén cing mic
dinh la 7. Chuong trinh nay gém 2 lép:

= Ldp TCPEchoServer, cai dit cac chife ning cda Phin 1
- w1 1y cde véu cdu nil két cia TCPEchoClient.

» Ldp RequestProcessing, 14 mit Thread cai dit cic chiic

=]
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ning cha Phin 2 - ¥ 1¥ cdc thing didp véu edu.

public class PTCPEChoSenver {
public final static int defaultPort = 7; // Cong mac dinh
public static void main{String[Jargs) {
try {

Jf Tao socket cho Server

ServerSocket ss = new ServerSocket{defaultPaort);

while{true) {

try {
/i Lang nghe yeu cau noi ket
Socket 5 = ss.accept();
{f Tao phan xu ly
RequestProcessing rp = new RequestProcessing(s);
rp.start(); /f Khei dong phan xu iy cho Client hien tai
1
catch (I0Exception e) {
System.out. printin{™Connection Ermor;™ + g);
1
3
}
catch (I0Exception &) {
System.err.printin{"Creat Socket Ermor;” + e);

}

}
}
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| class RequestProcessing extends Thread
{  private Socket s;
public RequestProcessing(Socket s1){

5=51;
}
public void run{) {
try {
OutputStream os = s.getOutputStream();
InputStream is = s,getInputStream();
Intch=10;
Whileltrue) £
ch = is.read();  // Nhan ky tu tu Client
if(fch == -1) break;
os.write(ch} // gui ky tu tra lai cho Client
}
s.closa();
}

catch {IOException &) {
Systern.err.printin("Processing Error:” + e);
i

'_}F

Bién dich va thuc thi chudng trinh nhu sau:

Prslddundavarjava: FICPECchaSeprusr . Jetea

zslidudavarjava PICPEchoServer
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Sau d6 md thém 2 efa 56 D08 khic dé thue thi chuong
trinh TCPEchoClient ndi k&t tdi PTCPEchoServer. Ta sé
nhin thiy rAing PTCPEchoServer ¢6 kha ndng phuc vu déng
thiri nhigu Client.

4.3.3 Xay dung chuong trinh Client - Server & ché
dij khéng ndi két

Ehi aif dung socket, ta c6 thé chon giao thde UDP cho ldp
viin chuyén., UDP viét tdi cda User Datagram Protocol, cung
cip co ché viin Ehu]rifn kh-ﬁng' bao didm va kh ong nil két trén
mang [P, ngure vii giao thie vin chuyén tin cfy, of néi két
TCE.

Cd giao thic TCP va UDP déu phan dif lidu ra thanh cédc
gii tin. Tuy nhién TCP c¢6 thém vio nhing tiéu d& (Header)
viio trong goi tin d€ cho phép truyén lai nhang géi tin thit
lac va . tip hop cdc gdi tin lai theo thd tu ding dian, UDP
khéng cung cdp tinh ning nay, néu mit géi tin bj that lae
hoge bi 16i, né sé khong duge truyén lai, vii thi ty dén dich
cua cde gdi tin eong khing gidng nhy tha ty lic nd duge gai
di.

Tuy nhién, vé tdc dj, UDP s& truyén nhanh gip 2 lin
TCP. Cho nén ching thuing duge ding trong céc ing dung
dii héi théi gian truyen tai ngin v khéng cidn tinh chinh
xdc cao, ¥i du truyén dm thanh, hinh dnh . ..
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Mé hinh client - server s dung ldp ServerSocket va
Socket & trén alt dyng giao thic TCP. Néu mufn st dung mé
hinh client - server vii giao thic UDP, ta =i dung hai lép
java.net DatagramBocket va java.net DatagramPacket.

DatagramBocket duge st dung df truyén va nhén cdc
DatagramPacket. Dit lifu duge truydn di 14 mit mang nhing
byte, ching duoc géi vao trong lép DatagramPacket. Chidu
dii cda dif ligu tdi da eé thé dum vao DatagramPacket 13
khoing hon 60.000 byte (phu thujc vao dang duimg truyén).
Ngoai ra DatagramPacket con chia dia chi IP va cdng cia
gua trinh gdi vA nhén 4 ligu.

Cong trong giao thie TCP va UDP of thd tring nhau,
Trén cing mit may tinh, ban ¢4 thé gédn céng 20 cho socket
dimg giao thic TCP va efng 20 cho socket sl dung giao thic
UDF.

4.3.3.1 Ldp DatagramPacket

Lép ndy dung d€ dong géi dif litu gdi di. Dusi day la cde
phuang thie thuimg sif dung 42 thao tdc trén dit lisu truyén /
nhin qua DatagramSocket.

public DatagramPacket{byte[] b, int n)

» La phuing thic khéi tgo, cho phép tac ra mibt
DatagramPacket chia n bytes dir lidu dfu tién cia
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mang b, (n phéi nhd hon chiéu dai cia méng b)

« Phuong thic trd vé mjt dii tugng thudc ldp
DatagramePackst

Vi du: Tao DatagramPacket dé nhan di lisu:
byte buff]] = new byte[60000]; // Nuoi chia dif lidu
nhin duige
DatagramPacket inPacket = new Datagrampacket
(buff, buff.length);
public DatagramPacket{byte[] b, int n, InetAddress ia,
int port)
= Phuong thic ndy cho phép tao mit DatagramPacket
chifa d lifu va ed dia chi aia mdy nhin di lidu.
« Phuong thic trd v& mét d8i tuong thude ldp
DatagramePacket
Vi dyu: Tav DatagramPacket chifa chudi "My second UDP
Packet", véi dja chi mdy nhin 14 www.cit.ctu eduvn, cing
cua qud trinh nhén la 19:
try {//Bia chi Internet cia may nhéin
InetAddress ia = InetAddess.getByName{"www.dt cu.eduwn');
int port = 19; // Cdng cia socket nhin
String s = "My second UDP Packet™;  Jf D lidu gdi di
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byte[] b = s.getBytes(); /7 Bdi ehudi thinh méng bytes
ff Tao poi tin gdi di
DatagramPacket outPacket = new DatagramPacket(b,
b.length, ia, port);

}
catch (UnknownHostException ) {
System.err.printin{e);
H
Cac phuong thifc I3y thiing tin trén mdt Datagram Packet
nhan dugc

Khi nhén dugc mit DatagramPacket tir mit gud trinh
khde géi dén, ta cé thé ldy thing tin trén DatagramPacket
nay biing cdc phuong thic sau:

» public synchronized() InternetAddress getAddress() : Bja
chi miy g

» public synchronized() int getPort() : Céng cia qud trinh
g

= public synchronized() byte[] getData() : DT lidu tir g6i tin

= public synchronized() int getLength{) : Chifu dai cia di
lidu trong gii tin
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« Cde phuong thie dat thong tin cho géi tin gdi
Trude khi gdi mit DatagramPacket di, ta o6 thé daut
thing tin trén DatagramPacket niy biing cde phuong thie
sau:
« public synchronized{) woid setAddress(IntermetAddress
dis) : Bt dia chi mdy nhin.
« public synchronized() vold setPort(int port) : Dat cfng qud
trinh nhén
« public synchronized() void setData(byte buffer[]) : Pat dir
lidu gdi
+ public synchronized() void setLength{int len) : Bat
chidu dai dit ligu gdi
= Lop DatagramSocket
Lép nay hd trg cde phuong thic sau d€ gdi / nhin cdc
DatagramPacket
public DatagramSocket(} throws SocketException
» Tao Socket kifu khéng ndi két cho Client. Hé thing ty
ding gdn =8 hidu efing chua sir dung cho socket.
Vi du: Tao mit socket khong nii két cho Client:

try{
DatagramSocket ds = new DatagramSocket();

} catch(SocketException se) {
System.out.print{"Create DatagramSocket Error: "+se);

¥
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public DatagramSocket{int port) throws
SocketException

» Tao Socket kifu khong nfi két cho Server vdi aff hidu
céng duge xdc dinh trong tham ad (port),

Vi du: Tao mit socket khing ndi kit cho Server vii ad
higu cfng 12 7:
try{
DatagramSocket dp = new DatagramSocket({7);

} catch{SocketException 52) {
System,.out, print("Create DatagramSocket Error: "+se);
¥
public void send{DatagramPacket dp) throws
IDException
+ Duag d¢ gii mit DatagramPacket di.
¥idu: Gdi chudi "Day la du lieu can gui”, cha qud trinh
& dja chi www cit.ctu.eduvn, cdng nhén la 19:
by {
DatagramSocket ds = new DatagramSocket(d; //Tao Socket
/iBia chi Internet cla may nhan
InetAddress [a = InetAddess, getByName("www.cit.clu.edu.wn");
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int port = 19; /f Cong cla qud trinh nhdn
String 5 = "Day la du lieu can gui™; jf DO lidu ¢3n gdi
byte[] b = s.getBytes(}; // DAl sang mang bytes
/1 T30 0dl tin
DatagramPacket outPacket = new DatagramPacket(b,
b.length, ia, port);

ds.send{outPacket);  J/ Gl gdi tin di

4

catch ([OException e) {
System.arr, printin{e};

3

public synchronized void receive[DatagramPacket
dp) throws IOException

» Chiy nhin mt DatagramPacket. Qud trinh =& bi
nghén cho d8n khi of dif liéw d&n.

Vi du: Nhién 1 DatagramPacket. Hién thi théng tin eda
goi tin ra méan hinh.

try {
DatagramSocket ds = new DatagramSocket(); /Tao Socket
byte[] b = new byte[60000]; /¥ Hci chifa dif lidu nhin duoc
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/f Tao gdl tin

DategramPacket inPacket = new DatagramPacket(b, b.length);

ds.receive(inPacket); /f Ch& nhin abi tin

J/ Hign thi ndi dung ciia gél tin ra rman hinh

System.outprintin(®Cong  ¢ua qua ftrinh gui " +
InPacket getPort(});

system.out.prntin(®lP cwa gqua tinh  gui: Y+
inPacket. getaddress().taString());

System.out.printin{"Du liey ben trong goi tin: ™);

System.out.printind  new  String(inPacket.getData(), 0,
inPacket.getl ength()));

g 0%

catch (TOException ) {
System.ermr. printinfe}:
}

4.3.3.2 Chuong trinh UDPEchoServer

Chuvng trinh UDPEchoServer cai dit Echo Server & ché
d6 khong néi két, cing mae dinh 1a 7. Chumng trinh chy
nhén ting géi tin, liy dif liéu ra khoi géi tin nhin duge va
gdi nguge dit Lidy do vé Client.
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import java.net.*;
import java.o.®;
public dlass UDREchoServer {
public staticwold main(String[] args) {
w{ -
{f Tao-Secket woi cong la 7
DatagramSocket ds = new DatagramSocket(7);
System,out.printin{Da khoi tao xong UDP Socket 1117);
ff Wung dem chua du lieu cho goi tin nhan
Byta[] buffer = new byte[60000];
Whie(true) {  // Tao goi tin nhan
DatagramPacket in = new DatagramPacket{buffer,
buffer, length);
ds.receive{in}; J/ Cho nhamn goi tin gui den
/f Lay du lieu khoi goi tin nhan
String str = new String(in.getData(), 0, in.getLength());
{f Tao goi tin goi chua du lieu vua nhan duoc
DatagramPaket out = new DatagramPaket{str.getByte(),
in.getLength().in.getAddress(), in.getPort(}};
ds.send(out);
}
yeatch (I0Exception e} { System.esr.printin{e); }
}
}

163




(Fido Trink Lip Trink Truyén Théng

Bifn dich va thue thi chuong trinh nhy sau

RN IR T [T LTE vy UDPEcha ™

Da khoi tao xong UDP Socket T77

4.3.3.3 Chuong trinh UDPEchoClicnt

Chuong trinh nay cho phép npudi 2 dung nhén cdc chobi
tit ban phim, gdi chubi sang EchoServer & ch& d6 khong nai
két & comg s 7, chit nhan va in dir liéu tir Server gif vé ra
man hinh.

Liutw chugng trinh sau vao tip tin UDPEchoClient.java

Import java.net.”;
import java.io.*;
public class UDPEchoChent {
public final static int severPort = 7; Jf Cong phuc vu cua Echo
Server
public static void main(String[] args) 1
try {
if {args.length == 0) /! Kiem tra tham so la dia chi cua Server
{ System.out.print(Systax: java UDPClient HostName™);
return; }
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/f Tao DatagramSacket
DatagramSocket ds = new DatagraSocket();
/! Dia chi Server
InetAddress server =InetAddress. getByMNamelargs[07);
While (true) {
BufferedReader br = new BufferedReader(new
InputStreamPeader|{System.in) );
String theString = br.readLine(),// Mhap tu ban phim
A Dol chuoi ra mang bytes
Byte[] data = theString.getBytes(};
ff Taa goi tin
DatagramPacket ap= Mew
DatagramPacket{data,data.length, server, serverPort);
ds.send(dp); /! gul goi tin sang server
HTao vung dem cho goi tin de nhan
byte [] buffer=new byte [5000];
M Tao goi tin de nhan
DatagramPacket incoming = mEw
DatagramPacket{buffer, buffer.length);
ds.receve{incoming);//Che nhan gai tin tra loi tu Server
/f Hien thi nai dung gai tin nhan duoc ra man hinh
System. out. printin{new
String(incoming.getDatal), 0 incoming.getlength{ 1),
1
1
catch (I0Exception &) {
System.ermr.printdnde);
}

}
}
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Bién dich va thue thi chuong trinh nhu sau:

E0 O WM T sy stem 32 ornd esps = javas LD PEC

Dzslidudava> javac UDPEchoClient . jawva

Izslidudava’ java UDPEchoGlient 127.8.8.1
tdn. chan han 1
chao han *
la dong nhap tha 2 — Colche truypen Lo 00F
y la dong nhap thu 2°' = Co oche truyen La UDP

Chu ¥, khi thue hién chifong trinh UDPEchoClient phai
dua vao dbi 36 1A dia chi cla mdy tinh dang thuc thi chuong
trinh UDPEchoServer. Trong vi dy trén, Server va Client
cing chay trén mdt miy nén dia chi cia UDPEchoServer i
localhost (hay 127.0.0.1). Néu UDPEchoServer chay Lrén
may tinh khac thi khi thue thi, ta phai biet duge dia chi 1P
cia mdy tinh dé vi cung cép vio ddi sd cua chuong trinh.
Ching han, khi UDPEchoServer dang phuc vy trén méy tinh
¢ dia chi 172.18.250.211, ta s& thyc thi UDPEchoClient theo
ci phdp sau:

java UDBEchoClient 172.18,250.211
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4.3.4 Xiy dung chuong trinh client - server néi
két theo dang multicast (truyén theo nhém)

4.3.4.1 Multicast

Tit ca cac co ché Socket TCP va UDP da trinh bay phia
trude déu gol la unicast, nghia la giac ti€p chi dién ra gida 1
mdy tinh gifi va 1 mdy tinh nhén.

Multicast (tam dich 14 lién lac theo nhom) la viéc g
quing bd (broadcast) nhung chi dén 1 nhém cdc may tinh &
cing 1 dia chi cho trude. Dia chi multicast 1a dia chi lap D
duge xdc dinh trong Lkhodng tir 224.0.0.0 dén
239.255.255.255, Dia chi 224.0.0.0 la dia chi danh riéng nén
khéng duge sit dung. Tho d6, néu ta g 1énh ping 224.0.0.1
thi tét cd cdc mdy tinh hd trg multicast s8 trd 1.

Mat goi tin multicast sé cd kha ning duce gii cho toén bd
mang (flood), khéng han ché@ chi gii dén chi 1 dia chi méiy
nhian duy nhit Bidu nay eb thé duge =i dung trong game
nhiéu nguini  chai, trong nhimg g‘iﬁi thuit wvach dufing
{Routing Protocal) khi cic router mudn cdp nhil théng tin
vdi nhau hode trong nhing dng dung mi dfi tugng 14 nhiéu
thiét bi hay mdy tinh cong nhin chung 1 loai thing tin.
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4.3.4.2 Multicast trong Java

Java hi tro multicast thing qua lap
java.net. MulticastS8ocket

Mot Multicast Socket 13 1 DatagramSocket (UDP) o6 khi
néing gia nhdp (joining} vac 1 ohém cdc mdy tinh multicast
irén mang. Khi mdt méy tinh ndo gii 1 thiog dap d4én
nhém thi til cd cdc médy tinh trong d6 d&u nhain duge.

Vi dua:

Gia nhip vao 1 nhém multicast o dia chi 228.5.6.7 bang
doan chuomg trinh:

InetAddress group = InetAddressigetByName("228.5.6.7");
MulticastSocket s = new MulticastSocket{67/89);
s.joinGroup(group);
Thodt ra khai nhém multicast bing céch:
s leaveGroup{group);
4.3.4.3 Vidy vé Multicast trong Java
Chi dat 1 dich wu tén 14 Time Service phuc vy trén cdng
o013, ding df gii thomg tin vé thii gian déo nhém khéach
himg & dia chi 230.0.0.1. Thue ra, chuong trinh Server vao
phuc vu theo dang Socket UDP chi khdc 14 58 gl g tin

Datagram dén dja chi lép D.
Chuong trinh MulticastTimeSarver nhu sau:
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Impart java.io,®;
import java.net*;
Public dlass MulticastTimeServer {
public static woid maln(String ams(]) {
DategramSocket socket = new DatEgramSocken 1213):
whila {true) {
ff Taa du lieu can gui la ngay va gio hien tai
String date = new Date().toString();
byte buffer{] = date getBytes();
InetAddress address ==
TnetAddress.getByName("230.0.0.1™; i
{f Tao ra goi tin gui den dia chi 230.0.0.1 va cong 9013
DatagramPacket packet = ey
DatagramPacket{ bulfier, buffer length, ddress, $013);
{f Goi du lieu den cac Client

Socket.send(packet);
System.out. printin(*Vua moi gui ®ong goi tin vao luc” +
date);
Thread.sleep(5000); ff 55 52 qui 1 lan
}
}
catehi{ Exception &)
{ System.out.printin{™Co loi khi tBo wva thuc thi
S0cket™); }
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Bién dich va thuc thi chuong trinh nhy sau:;

- v Mullcast ThmSruet
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Chuong trinh MulticastTimeClient nhu sau:

mport jeva. o, =,
import java.net.*;
import java.util. Date;
public dass MultlcastTimeClient {
public static woid mainlString angs| ]} {
try {
Jf Tao Socket the dang Multicast tren cong 2013
MulticastSocket socket = new MulticastSocket(9013);
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InetAddress address
InetAddress.getByname"230.0.0.1");

// Tham gia vao nhom dia chi 230.0.0.1

socket. joinGroupladdress);

byte message(] = new byte [256];

DatagramPacket packet
DatagramPacket{message, message Jength);

/[ Nhan goi tin tu Server

socket. receive]packet);

String time =new String(packet.getData());

System.out. printin{"Hien nay 1a:" + time);

{/ Roi khai nhom dia chi lop D la 230.0.0.1

socket.leaveGroup(address);

cocket.closal);

neEw

3
catch(Exception )
{ System.out.printin("Co loi khi tao va thuc thi Client”);

}

Ta ct thé thi nghiém chuong trinh bling cdch thue thi
Client déng thiti trén nhifu mdy tinh cé dia chi IP khie
nhauy, ta nhin thiy, cdc Client nay s& nhin duge do lidu nhu
nhau i Server.
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Bién dich va thuc thi chuong trinh nhu sau;

A CIWENDOW ey tem 3 Femd. e

Fodjava MultdcaetTi nt
fien nay la: Tue Sep 16 10:44:47 GHT+07:80 296k

Fovidaus HulticastTineClient

i6 18:44:57 GHT -89 TR

va BulticastTireClient
16 1B:45:07 GHT HI7:08 1083

4.4 BAI TAP AP DUNG
Chu dé 1: Client & ché dé e6 nii kit

« Muc dich:

Viét cde chuong trinh Client ndi két dén cdc server
theo cdc Protoeol chudn,
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+ Yéu céin
Sinh vién thue hién cde bai tdp sau

o Bai 1 : Viét chuong trinh nhin ddi sd la mét
URL. Néi kit dén Web Server trong URL nhin
dutre, liy trang web vé va in ra man hinh theo
dang textfile (html).

Chi dé 2: Client - Server ché dé ed ndi két
= Muc dich:

a Viet cdc chuong trinh Client -Server theo ché d
et nil két,

« Yéu cdu

Sinh vién thue hidén edc bai tip sau, vdi méi bai tap
hay thiét ké mit Server phue vu d ché dé tudn tu va
mét Server phue vu & ché 45 song song.

o Bai 1: Viét chuong trinh theo md hinh Client-

Server sl dung dung Socket & che 4§ cd néi kit

Trong d4 :

+ Server lam nhiém vu doc médt ky tu sd i '0°

dén "9,

( Vi du : nhén 86 0 : trd vi "khong” , 1 : trd v&
“ "mgt" ;... ... 9 tra vé "chin’, nfu nhan ki tu

khic ad thi trd vé "Khéng phdi s8 nguyén” ).
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+ Client s& nhép vao 1 k¥ tu, giti qua Server,
nhén ké#t qud trd vé fir Server va thé hién lén
man hinh
Bai 2: Vit chuong trinh thes mé hinh Client-
Server sit dyng Socket & ch& 48 cd ndi két.
Trong dé :
+ Server s& nhin cde véu cfu 1a m:‘,&t ehudi cd
khun dang nhu sau:

"OPF Operanil Operani2\n”
Trong dé:

= OF la mit ky tu chi phép todn muén thyc
hién: "+, ", ',

- Operantl, Operant2 1a d4&i a5 cda phép
todn.

- Céc thanh phéin trén cdch nhau béi 1 kv
taf trdng ',

- K&t thiic yéu cdu biing ky tv xudng ding
\n'

Méi khi server nhén duge mit thing diep no =8
thire hién phép todn:

Operantl OF Operant2 d€ cho ra két qud,
sau d6é ddi két qud thanh chudi va gdi vé Client.
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+ Client cho phép nguin ding nhap cac phép todn
mudn tinh theo cich thife thing thubng. Vi dy:
1004200, Client tao ra thing digép yéu ciu theo ding
dang do Server qui dinh. md ta v& phép todn muin
Server thuc thi, rdi gii sang Server, chir nhin két qud
tra vé vA in ra mén hinh,

Chi dé 3: Client-Server & ché dj khéng ndi két

= Muc dich:

o Vi€t cdc chuong trinh Client -Server theo ché 4§
khéng néi két.

« Y8u efiu

= Bai 1 : Vit chuong trinh Talk theo chE 45
khéng noi két. Cho phép hai ngudi ngdi trén hai
mdy tinh o6 thé tdn ghu (chat) vdi nhao,
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Chuong 5
. RPC va RMI

Mue dich

Chuung nay nhim gidi thidu cich thic xdy dung cdc ing
dung phén tdn bing edc eo ché goi thi tue tif xa (RPC -
Remote Procedure Call va RMI - Remote Method Invocation)

Yéu ciin
Sau khi hodn tit chuong nay, ban cé thé:

]

Binh nghia dl.m: ﬁ'ﬂg dun.g phin téin 13 gl

Trinh bay dum: Lkién trl'it: cla mdt dng dyng phin tdn
xély dyng theo co chi goi thii tue tif xa (RPC),

Trinh by duge kién tric cia mét dng dung phén tdn
(hay con goi Ung dyng d6i tugag phin tdn ) xiy dung
theo co ch& RMT cia Java.

Trinh bay duge cde ¢o ché litn quan khi xiy dung mit
ing dung theo kidu RMIL

Trinh bay duge co ché vin hianh ela mit ing dung
theo kifu RMI
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= Giai thich duge vai trd rmiregistry server.

« Liét k& duge cic ldp ala java hd trg xdy dung cdc Gng
dung kiéu EMI.

« Trinh baf chi tift cde bude khi xdy dung mét ing dung
theo kifu RMI.

= Biin soan, bién dich va thuc thi thinh edng chuong
trinh minh hoa Hello.

« Phén tich, thift k& va cai dat duge ede chuomg trinh
theo co ch& RMI 44 gidi quydt ede vin 48 cy thé,

51 LOI GOI THU TUC XA (RPC- REMOTE
PROCEDURE CALL)

5.1.1 Gidi thiéu

Lisi goi thfl tuc xa 14 mit co ché cho phép mét chumng
trinh 6 thé goi thuc thi mét thi tyc (hay ham) trén mit mdy
tinh khde. Trong chuong trinh lie nay, tdn tai hai loai thd
tue: thi tue cuc by va thi tuc & xa.

» Thi tye cuc bi (local method): 14 thd tue duge dinh
nghia, cai dit va thye thi tai mdy cia chuong trinh

« Thi tyc & xa (remote method): 13 thd te duge dinh
nghia, cai dit va thue thi trén mit mdy tinh khac,
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Cd phdp gifa Wi goi the tue cue bd vA & xa thi pilng
nhau. Tuy nhién, khi mét thd tue & xa duge goi dfn, mot
thanh phin cia chuong trinh goi la Stub s& chuyén huing
d€ kich hoat mét thd tuc tucng iing nim trén mét mdy tinh
khéc vdi médy cla chuong trinh gei. P8I vii nguii lap trinh,
vidge goi thi tue xa va thd tuc cue bi thi gidng nhau vé mit ei
phip. Diy chinh la co ché cho phép dun gidn héa viec xiy
dung cde dng dung Client-Server. Trong hé théng RPC,

Server chinh 14 mdy tinh cung cép cdc thi tuc & xa cho phép
cde chuong trinh trén cdc mdy tinh khac goi thuc hién.
Client chinh 4 ede chuung trinh o6 the goi cdc thi tuc § xa
trong qud trinh tinh todn eda minh

Mat Client cf thé goi tha tuc & xa cla nhidu hon mat mdy
tinh. Nhu vy sy thyc thi cla chuong trinh Client lic nay
khing cin gdi gon trén mot méy tinh cla Client ma nd tréi
ring trén nhiéu mdy tinh khdc nhau. Béy chinh lad md hinh
cua tng dung phén tdn (Distributed Application).

5.1.2 Kién tric etia chuong trinh Client-Server cai
dit theo co ché 1oi goi thi tuc xa

Mot ing dung Client-Server theo co ché RPC dugc xdy
dung pém cb sdu phin nhu so 48 dudi day:
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----------------

T R i e P e g

| CallPackd | e

{ Rt Fckz | i

i [ 8 e [t s e

Hinh 6.1 Kién triic chuong trinh kiéu RPC
Phén Client 18 mit qud trinh nguti ding, noi khai tao
mét lii goi thi tuc tir xa. Méi léi goi tha tue & xa trén phan
Client sé kich hoat mét thu tuc cuc bé tudng dng nim trong
phin Stub eda Client.

Phin ClientStub cung cip mit bd cdc ham cuc bi ma
phén Client cé thé goi. M&i mit ham cia ClientStub dai di¢n
cho mét ham & xa duge eai dit va thue thi trén Server.

M&i khi mot ham nao dé cha ClientStub duge gol bai
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" Client, ClientStub sé déng géi mot thémg didp dé mé td vé
thu tge & xu tugng 'ng ma Client muin thue thi ehng vdi cde
tham s néu b, Bau 46 no a8 nhir hé thing *;I_i'.FEHJmtimE cuc
b pdi thing difpniy dén phén Server Stub cua Server.

Phin RPCRuntime gudn 1¥ viéc truyén thing diép théng
qua mang gida mdy Client va mdy Server. Nd ddm nhin viéc
truyén lai, bdo nhin, chon dutng gdéi tin v ma héa théng
fin.

RPCRuntime trén mdy Client nhén thimg diép yiu ciu ti
ClientStub, gdi nd cho RPCRuntime trén mdy Server béng
lénh send(). Sau dé gei lénh wait() d& chir két qud tra ve tir
HBerver.

Khi nhiin duge thing tidp tif RPCRuntime ¢ia Chent gdi
sang, RPCRuntime bén phia sorvar chuyén thing didp lén
phiin ServerStub.

ScerverSBtub mé théng didép ra xem, xde dinh him & xa ma
Client mufn thie hidn cing vl ede tham 88 eda né
Server3tub gol mat thd tue biong Jdng ndm trén phin Server.

Khi nhidn duge yéu ciu ¢ia ServerStub, Server cho thiye
thi thi twe duge yéu efu vd pdi két qua thye thi duge che
serverstul.

ServerStub déng gdi két qua thye frong midt goi fin trd
lixd, C]JLJ:.FEII c¢ho phidn RPCRuntime cur b dé no gﬁ'; sun g
RPCRuntime cia Client .
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RPCRuntime bén phia Client chuyén g tin trd 1 nhan
duce cho phidn ChentStub. ClientStub mé thing diep chia
két qui thue thi vd cho Client tui vi tri phat m Vi goi tha
tuc xa.

Trong edc thanh phin trén, RPCRuntime duge eung cip
bdi hé théng, ClientStub v& ServerStub cf thé€ tao ra thi
cimg {phdi lap trinh) hay c6 thé tao ra bing cdc céng cu cung
cfp bdi hé thing.

Cd ché RPC duge hi trg béi hiu hift cde hé dién hanh
mang cling nha cde ngdn ngll lip trinh.

5.2 EICH HOAT PHUONG THUC XA (RMI- REMOTE
METHOD INVOCATION)

5.2.1 Gidi thigu

EMIT 134 mft su chi d8i oo chd RPO trong ngén ngd lip
trinh hudng 48i twong Java. Hé théng BMI cho phép mit &
tuong chay trén mit mdy g0 Java nay od thé kich hoat mot
phuang thide cia mét dél Gng dang chay trén mit mdy a0
Java khide. B8i tuong cd phuemg thie due goi Hr =a god 14 cde
ddi tueng & xa (Remote Object).

181



Grido Trinh Ldp Trinh Tru}rén Thiang

Mat ding dyng RMT thuimg bao gom 2 phan phan biét:
Mot chuong trinh Server va mit chuong trinh Client.

« Chuong trinh Server tao mdt &8 cde Hemote Object,
tao cde tham chidu (reference) dén ching va chir
nhing chuong trinh Client kich hoat aic phuing thic
cia cdc Remote Object nay.

« Chuong trinh Client 14y mit tham chiéu dén mit
hod@c nhiéu Remote Object trén Server va kich hoat cdc
phucng thic tir xa thing qua cdc tham chigu.

Mt chung trinh Client ¢d thé kich hoat cdc phuong thiic
¢ xa trén mdt hay nhidu Server. Tic la sy thuc thi eia
chuong trinh duge trdi réng trén nhidu mdy tinh. Péy chinh
la dic difm cda cde ing dung phén tdn. N6i cdch khde, RMI
la co ché dé xiy dung cdc ing dung phin tin dudi ngdn ngi

Java.

5.2.2 Kién tric cida chuong trinh Client-Server theo
cd ché RMI

Kién tmic mit chuong trinh Client-Server theo co ché
RMI duge mo td nhu hinh dudi déy:
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[ CiewvM ] | Sevaiml_ |

Hinh 5.2 - Kién triic chuong trinh kigu RMT

Trong da:

o

Server la chugng trinh cung cdp cdc d6i tuong cd thé
due goi tif xa.

Client la chuomg trinh o tham chifu dén cde phuong
thic cua cde dii tugng & xa trén Server.

SBtub chita cde tham chifu dén cde phuong thie § xa
trén Server,

Skeleton dién nhin cde tham chiéu tir Stub 48 kich
hoat phuong thiie tuong dng trén Server.
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« Remote Reference Layer la hé thing truyén thing cia
RIMI.

Con dulng kich hoat mit phuong thic 6 xa dwge mb ti
nhu hinh dudi day:

Hinh 5.3 Co ché hogt déng cila RMI

5.2.3 Cic ed ch€ lién guan trong mét dng dung
déi tugng phén tin

Trong mit img dung phén tdn cin cé cdc co ché sau:

» Cochd dinh vi d6i tugng & xa (Locate remote objects):
Co che nay xde dinh cich thde ma chuing trinh Client
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ot thé 1y duge tham ehifu (Stub) dén cde déi tugng &
xa. Théng thuing ngudi ta sd dung mit Dich vu danh
ba (Naming Service) luu giir cde tham khdo d&n cde dii
tuong cho phép goi tif xa ma Client sau dé cd thé tim
kiém.

« Coché gino tidp vii cde dbi tuong & xa (Communicate
with remote objects): Chi tiét clia co ché giao tidp vdi
cde dii tuong & xa duge cai dat bai hé thing RMI.

» Tdi cdc ldp dang bytecodes cho ede ldp ma nd duoe
chuyfn tdl qua lgi gida Mdy do (Load class bytecodes
for objectz that are passed around): Vi EMI cho phép
cde chutmg trinh goi phuong thic tir xa trao d8i cde
dii tugng vdi cic phuong thie & xa dudi dang edc
tham s6 hay gid tri trd vé cda phuong thie, nén EMI
cfin oo oo ché cin thiét d€ t4i ma Bylecodes cia cic déi
tugng tif mdy do nay sang mdy Ao khée,

Hinh dwdi day mé td mit ing dung phéin tin dudi RMI s
dyng dich v danh ba d€ ldy cde tham khido cha ede dai tugng

G xa.

185



Gido Trink Ldp Trink Truyén Théing

regisiry

@

Hinh 5.4 Vai trd cida dick v tén

Trong da:

s Server didng ky tén cho 481 tuong cé thé duge gor tir xa
cia minh vdi Dich vu danh ba (Registry Server).

» Client tim d8i tuong & xa thing qua tén di duce ding
ky trén Repistry Server (looks up) va tiép 46 goi cde
phuong thde & xa.

Hinh minh hoa cing cho thiy cdch thic ma hé thing

RMI sl dung mit WebServer sin ef dé truyén tdi ma
bytecodes cia cde ldp qua lai gida Client v Server.
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5.2.4 Cd ché viin hanh cia cia mdt Wng dung
Client-Server theo kigu RMI

Tién trinh vén hanh cia mit tng dung Client-Server
thee kifu RMI dién ra nhu sau:

» PBasdc 1: Server tao ra cic dii tigng cho phép goi L xa
cung vdi cdc Stub va Skeleton coa ching.

»  Busie 2: Server =i dung 1dp Naming 42 ddng k¥ tén cho
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mit ddi tuong tir xa (1)
»  Bufe 3: Naming ding k¥ Stub cla déi tugng tif xa wdi
Registry Server (2).

* Budc 4: Registry Server sdn sang cung cip tham thao
dén déi tugng tir xa khi e6 yéu chu (3).

Cliem VM Server JYM

= Client yéu ciu Naming dinh vi dii tugng xa qua tén da
duge déng k¥ (phuong thie leokup) véi dich vu tén (40
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Naming tdi Stub coa déi tugng xa tir dich vy tén ma
dii tugng xa di dang ky vé& Client (5).

Cai dat d6i tuong Stub va trd v& tham khéo d8i tugng
xa cho Client (6).

Client thyc thi mét 1o goi phuong thic xa thing qua
déi tuong Stub (7).

5.2.5 Cde ldp hdé tr¢g chuong trinh theo kidu

Client-Server trong Java

Java hd trg cde ldp cin thiét d€ cai dat cde dog dung
Client-Server theo kifu RMI trong cdc goi: java.rmi. Trong
86 do cdc ldp thuing duge ding la:

java.rmi.Naming
java.rmi.RMISecurityManager
java.rmi.RemoteException;
java.rmi.server.RemoteObject
java.rmi.server.RemoteServer

java.rmi. server.UnicastRemoteObject
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53 XAY DUNG MOT UNG DUNG PHAN TAN vOI
RMI -
Xiy dung mdt img dung phin tdn bing co chd RMI gim
cic buic sau:
1. Thidt k& v& cai dit cdc thinh phin cia ing
dung.
2. Bidn dich cde chuong trinh npudn v tac ra
Stub va Skeleton.

3. Tao cdc lép cé thé truy xudt tif mang cdn
thist.

4. Khéi tao iing dung
5.8.1 Thiét k& va cai dit cdc thanh phén ciia dng
dung. L
Prdu tién ban phéi xéc dinh 16p ndo 12 18p cuc b, 16p nho
la 19p duge poi tif xa. N6 bao gim cde bude sau:

= Binh nghic cdc gioo dign cho ede phuwong thirc & xu
(remote interfoces): Mt remote interface mé td ede
phuong thic ma né of thd duge kich hoat tir xa b cdc
Client. Bi cing véi vide dinh nghia Remote Interface
1 vige xdc dinh cde 1dp cyc b lam tham s hay gid tri
tri vé cla cde phuong thice duge goi tir xa. '

v Cai ddt cde dbi tuemg t xa (remote objects): Chc
Eemoté Object phdi cai d&t cho mét hede nhidy
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Remote Interfaces dd duge dinh nghia. Cde ldp cda
Remote Object class cii diit cho cdc phuong thie duce
goi tif xa da duge khai bdo trong Remote Interface va
c6 thé dinh nghia va cai dat cho cd cde phuong thie
dutere st dung cue bd. Néu cd cde 16p 1am 4di sif hay gid
tri trd vé cho cic phuong thic duge goi tir xa thi ta
cing dinh nghia va cai dat ching,

o Cai dat ede chuomg irink Client: Céae chuomg trinh
Client cf sif dyng cde Remote Object 6 thé duge eai
dit & bit ky théi diém nao sau khi cdc Remote
Interface da dugc dinh nghia.

5.3.2 Bién dich cée tip tin ngudn vi tac Stubs va
Skeleton

Giai doan nay pém 2 bude: Bufe thit nhit 14 ding chudng
trinh bién dich javac dé bién dich ede tip tin ngudn nhu cde
remote interface, cdc Idp cal dat cho cdc remote interface, 1dp
server, ldp client va cdic 1dp lién quan khédc. K2 tifp ta ding
trinh bién dich rmic dé tao ra stub va skeleton cho cde ddi
tuong tir xa tif cde 16p chi dat cho cde remote interface.

5.3.3 Tao cdc ldp cé thé truy xuft tif mang

Tao mit thp tin chifa tit cd cde file c6 lidn quan nhu cde
remote interface stub, cdc 16p hd trg ma ching cin thift phdi
tdi v& Client va lam cho tfp tin nay cf th€ truy cip dén
théng qua mdt Web server.
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5.3.4 Thye thiWng dung

Thye thi dng dung bao gdm viée thur thi rmiregistry
server, thuc thi server, v thuc thi client.

Tiéam lai cdc cdng vigéc phai lam la:

»

Tao giao dién {interface} khai bdo cac phuong thiic
dutre groi tif xa clz d61 famg.

‘Tao ldp eii dat (implement) che giao dign 43 duge khai
bido.

Vist chuong trinh Server,

Vigt chuong trinh Client.

Dich cdc tip tin nguin theo dang HM1 44 tan ra ede
lop tuiong dng va stub cho client, skeleton cho server,

Ehdi dong dich vy registry.
Thuc hi#n chuomge trinh Server.
Thuyc thi chuong trinh Cliant.

5.3.5 Vi dy minh hoa
Trong vi du nay ching ta dinh nghia mit phuong thife
Btring sayHello{) duoe god tir xa. Mbi khi phummg thie ndy
duge kich hogt no s trd vé chudi "Hello World" cho Client
goi.né.
Dudi day 14 cde bude d& xiy dyng dng dung:
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+ Buwide 01: Tao giao dién (interface) khai bio cic
phuong thvic dugc goi tif xa cda 461 tugng.

e Cu phép téng gudt:
Irport java.rmi. Remote;
impart java.mi.RemoteException;
public interface InterfaceName extends Remote {
ReturnType remoteMethodCOne() throws
RemoteException;
ReturnType remoteMethodTwol) throws
FemoteExcaption;
H
v Banh pghia remote interface cé tén 1a4 Helloltf, cd

phudng thite duge gol tr ¥a 1 String sayHello() nhur
CETRE

import java.mi.Remaote;
import java.mi.RemoteException;

public Interface HelloItf extends Remote {
public String sayHellof) throws RemoteException;
}

Litu chutmg trinh néy vao tép tin HelloItf java

+ Bude 02: Tao ldp ciai dit {implements) cho giao
dién 44 duoe khai bio:
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Cii phép tdng quét:

import jawannl server.UnicastRemoteObject;
" import java.rmi.RemateException;
public dass RemoteClass extends UnicastRemoteObject
implemants InterfaceMName {
public RemoteClass{) throws RemoteException {

super();
....... /f Implement of Method

public RetumType remoteMethodOne() throws
RemoteException {
....... /f Imptement of Method
} ;
public ReturnType remoteMethodTwo{) throws
RemoteExcaption {
weeens f Definition of Method

}

Dinh nghia 16p cai dat o6 tén 134 Hello cai dit cho
ramate interface Helloltf
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import java. rmi.RemoteException;
import java.rmi.server.UnicastRemoteObject;
public dass Hello extends UnicastRemoteObject implements
Hellaltf {

public Hello{) throws RemoteException {

, super();

/f Cai dat ham cho phep gol tu xa

public String sayHello() {

return “Hello RMI”;
¥

Luu chung trinh nay vao tip tin Hello java
» Bude 08: Viét chudng trinh Server:
a Ci phdp tdng quét:

Iimport java.rmi.Naming;
import java.rmi.RemateException;
import java.rmi.RMISecurityManager;
public class Serveriame { ;
public static void main{String args[]) {
If {System.getSecurityManager() == null) { J/
Cal ddt co ch& bao mét
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_System.setSecurityManager{new
RMISecurityManager());
H

ry {
{{ Tao cic 481 trong b xa

RemoteClass remateObject = new
RemoteClass();

£ Béng ky tén cho cac ddi tugng tir xa
Maming.rebind("RegistryName®,
remoteObject);

}
catch (Exception e} {
System.outprintn{"Error: . . ¥ + &);

¥

" Tao secver of tén HelloServer chia mit ddi
tugng ti xa obj thude 1dp cai dit Hello. Péng ky
tén cho ddi tuong obj 13 HellaObject
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import java.mi.®;
import java.net. MaformedURException;
public class HelloServer {

public static void main{String]] args) {
{{ Cai dat co che bao mat
if{System.getSecurityManager) == nufl}
System.setSecurityManager{new RMISecurityManager());
try {
/I Tao ra doi tuong cho phep goi ham tu xa
Heldlo obj = new Hello();
System.out. printin Tao duoc doi tuong cho phep tu xa");
Jf Dang ky doi tuang
Naming.rebind(*HelloDbject”, obi);
System.out. printin™Da dang ky doi tuong de goi tu xa
thanh cong M1™;
}
catch{RemoteExcaption &)
{System.out.primtn{™Lol rong ki khol tao dol tuong tu xa™);
b
catch{MalformedURLException €)
{
Systemn.aut. printn{™Loé trong khi dang ky doi tuong tu xa®);
}

Luu chuong trinh niy vho tdp tin HelloServer java
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+ Bude 04: Viét chuigng trinh Client:
o (i phdp tdng quét:
import java.rmi.Naming;
impart java.nmi.RemoteException;
public class Chent {
public static void main{String args{]) {
String remoteObjectURL =
"mmni://NameServer/ReglstryName"
Interfacename object = null:
try {
ohbjact =
(InterfaceName)Naming.lookup({remoteObjectURLY;
object.remoteMethodOne();
}
catch (Exception &) {
System.out. printn{" Error: "+ e);
¥
}

}

= Tao client of tén 14 HelloClient, tim d&i tuong
HelloObject trén rmiregistry ching han tai dia
ehi 172.18.211.160. Goi phuong thic sayHello()
v in két qud trd vé ra man hinh.
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import java.mmi.*;
Import java.net.MalformedURException;
public class HelloChient {
public static void main{String[] args) {
try {
ff Do tim dal twong tu xa
Helloltr ref = {Halloltf) Maming.lookup
{"rmiz/{172.18.211. 160/HelleObject™);
System,out.printin"Taa duoc dol tucng cho phep tu xa™);
/i Gol ham tren dei tuong
String result = ref.sayHeliof);
System.out.printin{"Ket qua nhan duoc ;" + resulty;
3
catch(NotBoundException e)
{ System.out.printin[*Khong tim thay doi tuang gol tu xa");
ks
catch{MalformedURLException &)
I System.out.printin{® Sal trong dinh dang URL"™);}
catch{RemoteException e)
{ System.out.printin{* Lai trong khi goi ham tu xa™); }

Lautu chueng trinh vao tip tin HelloClient. java

» Bude 05: Djch cde tip tin ngudn theo dang RMI
d€ tao ra cée ldp hlong Wng va stub cho client,
skeleton cho server:
o Ci phédp ting qudt:
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javac InterfaceName.java RemoteClass.java Server.java
Client.java
iTao ra cde lip InterfaceName. class
RemoteClass.class Server.class Client.class)

rmic RemoteClass

{ Tao ra cac 1dp cho Skeleton va Stub:
RemoteClass_Skel.class va
RemoteClass Stub.class)

o Eifn dich eic lép trong Hella:

javac Hello.java HelloTif java’ HelloServer java

: Htﬂpdren;.jaw

[n;,lr;ﬁelh.:lﬂss

« Bude 08: Khdi dong dich vu rmiregistry

o Cu phép tong qudt:

start rmiregistry [port]

Céng mic dinh la 1099,

o  Khdi ding dich vu rmiregistry trén cing mac
dinh nhu sau:

B O st A0 e me e

Ehi dé rmiregistry server sé chay trén mit cim 88 mdi,
gill nguyén clia 0 nay, khéng déng né lai.
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B Lorogram Fies dvanak Lol Lo ey e

« Bude 07: Thyc hién chudng trinh Server

a Cii phap téng qudt:
Java -Djava. securily.policy =Url{fPolicyFile

Server Nams

Trong d6 Url(MPolicyFile 1a dia chi theo dang

URL cua tip tin md td chinh sdch vé béo mét ma
nguin cia Server (policy file). Né qui dinh "ai" {chuong
trinh, médy tinh, qud trinh trén) 88 cd quydn download
edc tdp tin cla noé trong do cd stub. PE don gidn trong
phin nay ta cho phép tit cd moi nguii déu cd quyén
download cdc tap tin cia Server. Khi trifn khai cic
ting dung thit sy ta phai ¢ cdc chinh sdch bdo mét
nghiém ngit hon (Tham khéo tai lidu vé Security cla
Java). File policy cd dang nhu saw:
grant {

// Allow everything for now

permission java.security AllPermission;

¥;
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Latu niit dung trén vio tip tin cd tén policy.java
5 Thate thi HelleBerver vdi dia tdp tin plolicy niim
d thu muc D:\ViduTaval;

L ~Bjas. secar ity palicesfile el idudavapolicy, fwa Helhoferser
¢ dod cha ghey i to o

'1 darg kol tuaeg de qez te xa thenk cong +f

= Bude 08: Thye thi chudng trinh Client:
o Chi phép ting qudt
java ClientName
o Thyc thi HelloClient vai dja chi ets rmiregistry
dua vao trong tham ad
bé thye thi duge chuong trinh HelloClient chi cdn cé

hai clase ném cimg thy mupe vii né 1a Helloltf.class va
Hello Stub.class.

n'r]]"-l"lT.:..;:l-rm_i Lermnd.exeia s 0N

DeslidudavaXjava HelloClient
Het goa nhan duoc la: Hello RHI

zsilidudava >
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BAI TAP AP DUNG

+ Mue dich:

Xiy dung ng dung phén tin theo co ché RMIL

« Yéu ecdu

Sinh vién thyc hién cdc bai tip sau:

o Bail:

Xiy dung mit dng dung phuc vu viéc bdn

vé mdy bay cho cde dai Iy phén tdn & cdc tinh
thanh khde nhau, Ung dung nay c6 cde ldp sau:
» Ldp chuyén bay: Pai dién cho mit chuyén bay

(6 cdc thujc tinh: 86 hiéu chuyén bay,
Ngay git bay, Noi di, Noi dén, Théi gian
bay, Téng =0 gh#, 88 luyng ghé da ban, S8
lugng ghé cim tring.

Cédc phuong thie trén mit chuyén bay;
phuong thic xem thing Lin v& chuyén bay,
phuong thic mua vé, phusng thic tra vé,
Bé phuc vy cho nhiéu dai 1¥ cic phuong
thic trén thude loai duse goi tir xa.

Lop Server, tao ra nhidu chuyén bay va
duy tri né d& cho phép cde dai Iy thuc
hién cde giao dich trén chuyén bay cu thé.
Client 14 chuong trinh cho phép méi dai
Iy duge quvén xem théng tin vé chuyén
bay, mua vé, tra vé theo yéu cédu.
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Phy lye
GOI Y GIAI BAI TAP
Chuong 3
Chi 42 1:
Bai 3
Import java.io.*;

public dass DoiChuHoa {
public static void main({Siring[] args) {
try {
BufferedReader keyboard = new

BufferedReader{new InputStreamReader(System.in));

System.out.print{"Nhap vao 1 chuot ky tu: ®);
String str = keyboard.readbline();
str = str.toUpperCase();

Systemn.out. printin{" Doi thanh chu Hoa: " + str);

}
catch(I0Exception e) {
System.out.printin{"Loi khi nhap xuat chuol");
¥
¥
¥
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Bai 4
import java.io.*;
public dass SoNguyenTo {
publlc static boolean LaSoMNguyenTo{int x) {
for(int |=xf2; i>=2; i--}
if (x % i'==10)
return false;
return true;
b
public stathc vold main(String[] args) {

oy {
BufferedReader keyboard = new BufferedReader{new
InputStreamReader(System.in));
Systern.out. print("Nhap vao 1 so nguysn: ™);
Sing str = keyboard.readline(};
It n = Integer.valueQf{str).IntValue();
if{n<=0)
" System.out.printin("kKhong phai la so nguyen duong”);
L
© f{SoNguyenTo.LaSoNguyenToln))
System.out.printin{n + " 13 so nguyen to"y;
ebse
g system.out.printin{n + " khong la so nguyen to");
catch{ MumberFormatException ) {
y System.out.printn("Khong phai la 56 nguyen™:
cabch{IOException e) {
System.out.prnting®Loi khi nhap xuat chioi™);
}
H
¥
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Bai 5
Import java.so.*;
public class PTR2 {
public static void main{String(] args) {
try {
BufferedReader keyboard = new BufferedReader{new
InputStreamReader{System.in)):
Systemn.out. print("Nhap a: ");
String str = keyboard.readLine();
float a = Foat.valueOf(str).floatvalue();
System.out.print{"Nhap b: ");
sir = keyboard.readLine();
float b = FoatvalueOf(str).floatValue();
System.out.print{"Nhap c: ");
str = keyboard.readLinef);
float ¢ = Float.valueOf(str).floatValue():
if{a==07 ff Phusong trinh bac 1
if{b= =0}
f{ca=d)
System.out. printin"Phuong trinh co vo so nghlem™):
else

System.out.printin{"Phuong trinh vo nahiem™);
elsg
System.out.printin("Phuong trink co 1 nghiem la ™ + (-
c/o) )
elce {
float defta = b*h - 4*a*c;
if{delta<0} :
Systemn.out.printin{"Phueng trinh vo nghiem");
glce
if(delta==0)
System.out.printin{“Phuong trinh co nghiem kep
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#l =x2 ="+ -bf(2*%a) };
else {

System.out.printin{"Phuong trinh co 2
nghiem phan biet:");
System.out.printdn(® x1 = " + {-b +
Math.sgrt(delta)) / (2*a) );
System.out.printn{® x2 ="+ (-b -
Math.sgrt(delta}) f (2*a) );

}
}
catch{NumberFormatException e) {
System.out.printin{"Nhap he so khong phai la so

nguyen"”);

3
catch(IOException &) {

System.out.printin{"Loi khi nhap xuat chuoi");
}

}
}

Bai6g:
import java.io.*;
public dlass TinhTong {
public static vold main(String[] args) {

try {
BufferedReader keyboard = new BufferedReader{new
InputStreamReader{System.in));
Systern.out.print "Nhap n: ");
String str = keyboard.readLine();
int n = Integer.valueOf{str).intValue();
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int tomg =0;
for(int i=1; l<=n ; |[++)
tong += |
System.outpriotind" Tongtwlden"+n+"="+ tong);

}
catch{NumberFormatException &) {
System.out.printnd"Khong phai la so nguyen);

catch({IOException €) {
System.out.printind"Loi khi nhap xuat chuoi™);
K

h
3

Bai 7
import, java.io.*;
public dass TinhTaongl {
public static vold maln(Strng[] angs) {
try {
BufferedReader keyboaard = new BufferedReader(new
InputStreamBeader{ System.in});
System.out.print{"Mhap so lueng phan tu trong day so: ")
String str = keyboard.readline();
tnt 0 = Integer.valueQf{str).intValue();
fioat ds[] = new Aoat[n];
float ketqua = 0;
ff Nhap gla tri cho day so
for{int i=0; i<n; H+) {
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try {
System.out.print("Nhap phan tu thu ™ + {i+1) + " : "),
str = keyboard.readLine();
ds[i] = Float.valu=Of(str).floatValue();
¥
catch{MumbearFormatBxception &) {
System .out.printin("Khong phal la so thuc™);
}

catch{IOException €) {
; System.out.printin{*Lol khi nhap xuat chuoi");

b
for(int i=0; |<n; i++)
if(ds[i]>0)
ketqua += ds[i];
System.out.printin{"Tong cac so duong trong day la: "
+ ketqua);

¥
catch{NumberFormatExcaption &) {
System.out. printin{™Khong phai la so nguyen™);
H
catch{I0Exception &) {
System . out.printin{"Lol khi nhap xuat chuo™);
}
}
}
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Chi dd 2:
Bail
import java.io.¥;
class Diem {
private Int x;
privata int y;
public Diem({} {
x=y=0;
b
publlc Diemfint h, int t) {
X =h;y=1t;
}
pubflc vold Gan(int h, Int t) {
x= h; y=t;

}
public void Mhap() {

by {

BufferedReader keyboard = new BufferedReader(new
InputStreamReader{System.in});
System.out.print(" Nhap hoanh do: ");
String str = kevboard. readLine(];

% = Integer.valueOf{str).intValue();
System.out.print(" Nhap tung do: "):
str = keyboard.readLine();
} y = Integer.valueOf{str).intValue();
catch{NumberformatException &) {
Systerm.out.printn"Nhap sai dinh dang");
Jeatch{IOException &) {
System.out.printing"Co lol trong kbl nhap™);
1
}
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public void In() {
System.out.printn] "(" +x+ """+ ¥y + ") )

H

public double ¥hoangCach() {
return Math.sgri( x*x + y*y );

}

public static void main(String[] args) {
Diem a = new Diem{2,7);
Diem b = new Diem();
System.out.print("Ddem A co toa do ); a.In();
System.out. printin{™\nNhap gia tr diem B"};
b.Mhap();
System.out.printin{™Khoang cach-tu B den goc toa do: "
+ b.kKhoangCach{}});
b

1

Bai 2 ;

import java.io. ¥;
class PhanSo {

private int tu;

private int mau;

public PhanSo() {
tu = 0; mau = 1;

}

public PhanSofint t, int m) {
W =t mau =m;

}
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public vold Nhap) {
while (true) {
ry {
BufferedReader keyboard = new BufferedReader(new
InputStreamReaderf Systern.in));
Systern.out.print(" Nhap tu so: ");
String str = keyboard. readLine();
tu = Integer valueCf{striintValue();
system.out.print” Nhap mau so: "};
str = keyboard.readLine();
mau = Integer. valueOf{str).intValue();
f{maul=0} break;
1 System.out.printin{™Mau so = 0 - Nhap lai 11");
catch{NumberFormatException e) {
System.out,printin{“Mhap sal dinh dang");
}
catch({IOExcapton e) {
System.out. printin{"Ca loi trong khi nhap");
}
)
kS
public wold In{) {
H{m==|]]
{ System.out.print{0); retumn; }
iffmau==1}
{ System.out.print{tu); return; 3
i u*ma-<)
Systern.out.print("-");
System.out.print{ Math.abs{tu) + /" + Math.abs{mau) );
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public void NghichDao{) {
if{tu==0)
Ey?tem.mmnﬂ”'ﬁhnng the nghich dao duoc™);

int temp = far;
tu = mau;
maud = temp;
}
+
public float GiaTriThud(} {
. return {fhoatiu/mau;
pubfic vold RutGont} {
int min = Math. min{tu, mau};
for(int i=min; i==2; i--)
IF (tu%i==0 && mau % i ==0)
{tuf=1; mau f= i return; }

public PhanSe Cong (PhanSo a) {
PhanSo kq = new PhanSo{tu*a.mau + a.tu*mau,
mau*a. mau);
kg.RutGon(};
retum kg;
¥

public PhanSo Tru (PhanSo a} {
PhanSo kg = new PhanSoftu*a.mau - a.tu*mau,
mau*a.mauj;

k. RutGon);
returm kg;

¥
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"publlc PhanSa Mhan (PhanSo a) {
PhanSo kg = new PhanSo{tu*a.tu, mau®a.mau};
kqg. RutGon();
returm ky;
¥
pubfic PhanSoc Chia (PhanSo a) {
If{a.tu==0) {
System.out.printing"Khong the chia cho phan so 07);
retum new PhanSo();
}
PhanSo kg = new PhanSo(tu*a.mau , mau®*a.tu);
ka.RutGaon();
return kg;
¥
public static vold main{String[] args) {
Fhan5o a = new PhanSo();
FhanSc b = new PhanSa();
System.out.printin"Nhap phan so a");
a.Mhap();
System.out.printin{"Nhap phan so b}
b.Nhap(};
a.In(}); System.out.print{™ + ™),
b.In(); System.out.print(™ = "); a.Cong(b).In();
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Chi dé 3:
Bail
class NguoisX extends Thread {
private KhoHang kho;
int  max; ff So luong san pham san xuat toi da
public NguoiSX{KhoHang kh, int m)
{ kho=kh; max=m; }
public void sanXuat(} {
int sl= (int) (Math.random{}*max);
fsl==0) retumn;
System.out.printn{"San xuat duoc " + gl + " san pham™);
System.out.printin("Trong kho dang co " +
kho.laySoluong()+ * san pham");
int sinhap = kho.nhapThem{sl);
System.out.printin" Nhap them " + slnhap + " san pham™);
System.out.printin{"  Trong kho dang co " +
kholaySoLluong()+ * san pham");
if{kho.hetCha(}) {
System.out.printn{--———-— Da het cho trong kho - Tam
ngung san xuat -——---"};
tryl  wait(); }
catch (Exception ) {)
}
}
public vold run(} {
while{true) {
sanXuat();
try{ skeep({int) (Math.random(} + 3000)} ; }
catch (Exception e) {}
}

b
H
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class NguoiTD extands Thread

{ private KhoHang kho;
intmax; ff 50 luong san pham tleu dung toi da
inttongse;  /{ tong so hang hea khach co nhu cau
public NguoiTD{KhoHang kh, Int m)
{ kho= kh; tongso =0; max= m; }

public veid teuDung(h {
int st= (int] (Math.randemi ™ max);
IF{sl==0) return:
System,out. printin{*Nhu cau them " + sl + ™ san pham™);
tongso += sl;
System.out.printin{™Tong nhu cau " + tangso + " san
pham™};
int tdduoc = kho.tieuThu(tongso);
System.out.printing”  Da tiew dung duoc " + tdduoc + *
san pham™);
tongso -= tdduoe;
system.out.printin{®  Tong nhu cau con lal " + tongso +
" sah pham");
System.out.printng);
¥

public void run () {
while{true) {
tHewDungl );

Ery
{ sleep{(int) {Math.random{} + 30007) ; }

catch (Exception e) {}
}
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class KhoHang
{ private int soluong;/f so luong san pham hien co trong kho
private int succhua; ) suc chua toi da cua kho
private boolean cosanpham; [/ dang co hang
private boolean controng;  // co’n cho tro'ng trong kho de
them hang
publle  KhoHang(int sc) {
soluong=0; succhua = sc;
casanpham=false; controng=true;
}
public int laySoluong() { retum soluong; }
pubdic boolean hetChof) {
return {soluong==succhya);
1
public synchronized Int HewThulint m) {
while (cosanpham= =false) {
bry

{ walt{); }
catch { Exception e ) {3}

int ketqua = m;
if{soluang = m)
soluong -= m;
alga {
ketqua = soluong;
soluong = 0;
cosanpham=Ffalse;
b
controng = truee; notify();
return ketqua;
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public synchronized Int nhapThem( Int n) {
while {controng==false} {
ry
{ walt(); }
catch ( Exception e ) {3}
¥
int ketgua = n;
if{ succhua - solugng > n)
soluong += n;
else {
ketgua = succhua - soluong;
soluong = succhua;
controng=Ffalse;
H
cosanpham= true; notify();
retum ketqua;
}
}

public dass SanXuatTieuDung
{ public static void main(String[] args)
{ FKhoHang kho= new KhoHang(7);
MgupiSX sxl= new NguoiSX (khao, 6);
NoguoiSX sx2= new NguolSX (kho, B);
NguolTD tdl= new MguoiTD (kho, 5);
NoguolTD td2= new NguoiTD (kho, 5);
sxlstart () tdl.start(), sx2.start(); td2.stark();

218



Gido Trink Ldp Trinh Truyén Thong

CHUONG 4
Cha dé 1
Bai 1
Import java.io.*;
import java,net.Socket:
public dass SimplewebCient {
public static void main{String args[])
{
BufferedReader bp = new BufferedReader (new
InputStreamReader|System. In});
try
{ System.out.print{"Nhap vao dia chi Web can truy cap :");
String diachi = bp.readLine();
ff Moi ket voi Web Server o dia chi tren
Socket s = new Socket(diachi, 807;
ff Tao cac luong nhap xuat den Server Web
InputStream is = s.getInputStream();
OutputStream os = s.getQutputStraam();
BufferedReader br = new BufferedReader (new
InputStreamReader(is));
PrintWriter pw = new PrintWriter{os);
/f Mhap vao ten file HTML can truy xuat :
System.out.print("Nhap vao path den 1 file HTML : ");
String path = bp.readLine();
otring yeucau = "GET /" 4 path + " HTTP/1.0\A\n";
/{ Gui yeu cau den Server theo cau lenh cua protocol
HTTP :
pw.printin{yeucau); pw.flush(};
#f Nhan du lieu ve

String ketqua;
while {(ketqua = br.readLinef)} 1= null} /7 Khl het file
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{ System.out.printin{ketqua);
A Hoac kiem tra khi ket thuc trang Web

i { ketqua.indexCf{("</HTML>") 1= -1}
break;
3

ff Ket thuc noi ket
br.close(); pw.close(); s.dose();

¥
catch (IOException e} { System.out.printn{™Lal noi ket hoac

nhap xuat™); }
}

¥
Chu dé 2:
Bail
import java.net.*;
import javaio.*;
public class ClientDocSa {
public static void main{String[} args) {

try { .
Socket s = new Socket(args[0], 2008):

[nputStream I5 =5 getInputStream();
OutputStream o5 =s.getOutputStream();
while(true) {

System.out.print{"Nhap 1 ky tu so : ")

mt | = System.in.read();

os.write(]); System.in.skip{2);

If{l=="@") break;

ff Nhan ve n ky tu tu Server

byte b[] = new byte[S0];
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nt n = is.read(b);
String ketqua = new String(b, 0, n);
System.out.printind'Doc 1a: ™ + ketqua);
}
}
catch{IOException ) {
System.out.printinl"Co ol khi nol ket den Server");
}
1
}
Import java.net.™;
imgport java.io.*;
public dass ServerDocSo {
public static void main{String[] args} {
try {
ServerSocket ss = new ServerSocket(Z008);

System.out.prntin{"Da khol tao xong Server Socket 11H7);
while{true) {

try {
Socket s = ss.accept();
System.out.printin® Co 1 Client (dia chi " +
s.getinetAddress().toString() +
", cong " + s.getPort{) + ") noi ket den™):
[nputStream |s =s.gatinputStream();
OutputStream os =s.getOutputStream();
while{true] {
int ch = is.read(};
if{ch=="0") break;
ff X Iy yeu cau cua Clent (Cach thu 1}
String  ketqua="";
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switch{ch) {

case ‘0"t ketgua = "Khong"; break;
case 'l ketgua = "Mot™ break;
case ‘2. ketqua = "Hal"; brealk;
case '3 ketqua = "Ba"; break;
case 4" ketqua = "Bon"; break;
case 'S ketqua = "Nam";  break;
case ' ketqua = "Sau™; break;
case '7': ketgua = "Bay™; break;
ase '8 ketqua = "Tam";  break;
case '9"  ketqua = "Chin"; break;
default:  katqua="Khong phai la so";

/{ Gui ket qua ve cho Client

os. write{ ketgua.getBytas());
¥ :
Systemn.out.printin{® Dong nol ket voi Client {™ +
s.getInetAddress().toString() +" , " + s.getPort() + ")");
s.closed);

h
catch(IOExcaption &} {
System.out, prirtin{"Co loi khi phuc v 1 Clrent™);

}
}}
catch ([OException &) {

Systerm.out.printin{"Ca loi khi tao Server Socket™);
¥

 f{ main
T /i class
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impart java.net.*;

impaort java.lo. *;

public class ServerlocSaSongSong {

public static vold main(String[] args) {
oy {
ServerSocket ss = new ServerSocket{ 2008);
System.out.printng"Da khol tao xong Servar Socket™);
whilleftrue) {
try {

Socket 5 = sg.accept();

System.out.printin{" Co 1 Client (dia chi " +
s.getinetaddress().taString() +" , cong ™ + s.getPort() + ") nol ket
den™);

DocSo tl = new DocSofs);

tl.start();

}
catch{I0Exception &) {
System.out.printn{"Co loi khi phuc vu 1 Client™);
H
+
b
catch (IOException &) {
System, out. printind™Co lol khi tao Server Socket");
+
3/ main
} jf ciass

class DocSo extends Thread
{ Socket s;
public DocSe{Socket s1) {
5 =s5l;

;

223



. Gido Trink Ldn Trink Tr@n Tﬁﬁnﬁ

public void run{) {
try {

InputStream s =s.getinputStream({);
OutputStream os =s.getOutputStream();
while(true) {

it ch = Is.read(};
if{ch=="@" break;
ff Xu by yeu cau cua Client (cach thu 2)
Sting ketqua="";
String docf] = {"Khong", "Mot", "Hai", "Ba", "Bon",
'Mam", Ilsau-u' nBa.,r-nr "Tam", 'l:hiﬂ"};
H{ch<"0' || ch>"9")
ketqua = "Khong phal la so™;
alga
ketqua=dod[ch - '0';
} Gui ket qua ve cho Client
os. write(ketqua.getBytes(});
} /1 while
System.out.printin(”  Dong noi ket voi Client (" +
s.getinetAddress().toString() +" , " + s.getPort() + "");
s.close();
1
catch{10Excaption &) {
) System.out.printn{"Co loi khi phuc vu Client™);

T4 run
¥ ff dass
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Bai 2
import java net*;
Import java.io®;
public dass ClientLamTean {
public static void main{String[] args) {
try {
Socket s = new Socket{args[0}, 2000);
{f Tan ra kenh giao tiep ao
InputStream In = s.getinputStreamt);
QutputStream out = s5.getOutputStream();
BufferedReader key = new BufferedReader{new
InputStreamPeaden System.in}];
BufferedReader br = now BufferedReadaninew
InputStreamBeader(ing);
PrintWriter pw = new PrintWriter(put);
ff Gul va nhan du flieu
while(trwe) {
Systern.out.print{"Nhap bieu thuc tinh toan :™);
string str = key.readline();
if{str.equals({"EXIT™)) {
pw.printnistry; pw.flushf};
break;

}
/# Xu ly de gui theo dung dinh dang
string chuoil="", chuoi2="";
char phepioan=""
far(int 1=0:i<str.ength(); i++)
if{str.chardt{i)=="4+" || str.charft(i}=="-"1|
str.charat{iy=="*" || str.charAt(i==""}
{ chupil = str.substring{l, i);
chunil= chuodl.trim(};
chupi2 = str.substring{i+1);
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chual2 = chuoiz.trim(};
pheptoan = str.chardt(il;
break;

¥ ;
Jf Tao 13 chuoi de gui cho Server
String yeucau = ™ + pheptoan + " "™ + chugil + ™" +
chuoiz;
ff aui yeu cau qua Server
P printin{yewscau); pw.flush{);
ff Mhan tu Server
String sirl = br.readline();
Systemn.out.printn{"Ket qua tu Server: ™ + sirl);
}
s.Close();
i

catch{10Exception &) {
System.out.printin{"Khong tat duor Socket!");
}

}
'

i

imiport java.net *;
import java.io. *;
ST Lop phuc vu cho qua trinh noi ket
T
public dass ServerLamToan {
public static vaid main{String[] args) {
try 1
Serversocket 5§ = new ServerSocket{2000);
Systern.out. printin{"Da khoi tao xong Server 1117,
int count=0;
while{true) {
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Socket s = ss.accept();
System,out.printin{"Co 1 Client noi ket");
FhucWu pv = new PhucVu(s);
pv.start();
System.out.printin{"Da cho Thread thu " + {++count) +
* phuc vu");
}
}
catch{IOException e) {
System,out. printin{™Khong o duot Server Socket!!"):
¥
} ¥
MRS T # Lop dung de phuc vu cho 1
Qient [T
class PhucWu extends Thread
{ Socket s5;
public PhucVu(Socket 51 {
5=51;
}

public vold run{) {
try{

ff Tao ra kenh giao tiep ap
InputStream  in = s.getInputStream();
OutputStream out = s.getCutputStream();
BufferadReader br = new BuffersdReadennew
InputStreamPeaden(in]);
PrintyWriter pw = new PrantWriter{out);
#f Gui va nhan dy lisy
while{true) {
String str = br.readline();
if{str.equals("EXIT")) break;  /f Xu ly phep toan
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char pheptoan = str.charAt(0);
int vitr = str.lastindexO" );
String chuoll = str.substring(2,vitri):
String chuoi? = str.substring(vitri+1);
try {
int x1 = Integer.valueOf{chuoil).rtValuef);
int x2 = Integer.valueCf{chuol2).intValue();
int ketqua=0; String strl = ™
switch{pheptoan) {
case '+ katqua = x1 + x2; break;
case - ketqua = x1 - x2; break;
case '*' ketqua = x1 * x2;
}
H(pheptoan==
strl = strl + (float)x1/x2;
else
sirl = strl + ketqua;
pwe.printin(strl); pw.flush();

catch{NumberFormatException e) {

pw.printin{new String("Khong phai la so - Khong
tinh toan duoc 1"Y);

pw.fiush(};
, }
System.out.printin("Dong ket noi voi Client");
s.close(});

}+ catch({IOException &) {
Systerm.out.printin{"Co loi trong khi thuc thi Client™);
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Chi dé 5

Bai 1
import java.net.*;
import java.ho.*;
class UDPChatClient {
public static void main{String[] args) {
try {
/f Tao UDP Socket
DatagramSocket ds = new DatagramSocket();
/f Tao datagram de nhan
byte b{] = new byte[ L000];
DatagramPacket nhan = new DatagramPacket(b, 1000);

J{ Nhap dia chi cua Server tu ban phim
BufferedReacer keyboard = new BufferedReader({new
InputStreamReader(System.in));
System.out.print{"Nhap vao dia chi cua Server: ");
String address = keyboarnd. readLine();
while(true) {
ff Nhap tu ban phim
System.out.print(“My computer: ©);
String strl = keyboard.readLine();
M/ Kiem tra dieu kien de thoat
if{strl.equals("EXIT")} break;
/f Tao ra datagram de gui
byte bi[] = strl.getBytes();
int port = 30000;
InetAddress server address =
InetAddress.getByName({address);
DatagramPacket gui = new DatagramPacket({bl,
bl.length, server_address, port); // Gui datagram qua Server
ds.send(gui);
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f{ Nhan datagram tu Server

ds.receive{nhan);

ff Hien thi nol dung cua Server gut qua

String str = new String( nhan.getData(), 0,
nhan.getl ength() };

System.out.printin(" Remote compater: ™ + str);

}
¥
catch{I0Excapton e) {
System.out.printind"Co lei khi tac Socket UDP™);
h
}
}

import java. I'IEtr ;
Import java.bo,*
class LIDFChalSEr‘u'H{
public static void main{String[] args) {
try {
{f Tao UDP Sacket tren cong 30000
DatagramSocket ds = new DatagramSocket{30000);
System.out.printin{" Da khol tao Server —
£ Mhan datagram tu Qient
byte b[] = new byte[1000];
DatagramPacket nhan = new DatagramPacket(b, 1000);
BufferedReader keyboard = new BufferedReader{new
InputStreamReader{System.in});
whibe{true) {
ds.receive{nhan);
#f Hien thi nel dung cua Client gui qua
String str=new String{nhan.getData(),0, nhan.getLength));

y -
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String remote_add = nhan.getAddress{).toString();
System.out.printin{remote_add + ™ ™ + str);
ff Nhap tu ban phim
system.outprint(”® My Computer: ),
String strl = keyboard.readLine();
ff Klem tra dieu kien de thoat
iffstrl.equals{"EXIT")) break;
f{ Tao ra datagram de qui
byte bi{] = stri.getBytes();
DatagramPacket gui = new DatagramPacket{b1,
bl.length, nhan.getAddress(}, nhan.getPort(}));
/f Gul datagram gua Client
ds.send(gui);
}}
catch(IOException e) {
Systemn.out. printin{®Loi khi tao Socket UDP™):
}

}
)

CHUJNG &
Bai 1
import java.rmi.*;
import java.rmi.server. UnicastRemoteObject;
import java.lo.*:
dlass ChuyenBay extends UnlcastRemateObiect
impierments ChuyenBayItf
{ private String sohleu, ngay, gio, noidi, noiden;
private int thaiglan, soghe, soghedaban:
ff Ham xay dung
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public ChuyenBay() throws RemoteException {
super();
sohieu = ngay = glo = nobl = noiden = ™
thoigian = soghe = soghedaban = 0;
b
{f Ham cuc bo chi duoc goi ben trong Server
publlc void nhapThongTin() {
try {
BufferedReader key = new BuffersdReader{new
InputStreamReader(System.in));
System.out.print("Nhap so hieu chuyen bay: ")
sohley = kay.readLine();
System.out.print{"Nhap ngay bay: "); ngay = key.readLine():
System.out.print{*Nhap glo bay: *); gio = key.readLine();
System.out.print{"Nhap noi di: *); noidi = key,readLine(};
System.out.print("Nhap noi den; =); nolden = key. readlme[]l,
Systemn.out.print("Nhap thoi gian bay: ™);
String temp = key.readLine();
tholglan = Integer.valueOf(temp). intValus();
System.out.print{"Nhap tong so ghe: ™);
temp = key.readLine();
soghe = Integer.valueOf{temp).intvalue();
}

catch{IOException )
{ System.out.printin{"Lol ve nhap xuat 17);3
s

/f Ham cho phep gol tu xa tu”’ cac Cliant
public String xemThongTin() {
String ketqua = ™,
ketqua = "Chuyen bay so hleu " + sohieu + ™\n'";
ketqua +=" Gio khol hanh: " + gio + ™\n":

232



{rido Trinh Lip Trinh Truyén Thing

ketgua += " Ngay: " + ngay + "\n";
ketqua +=" Lo trinh: " % noidi + " - " + nolden + "\n";
ketqua +=" Thal gian bay: " + tholglan + "\n"
ketqua +=" Tong soghe: ™ + soghe + "\n"
ketqua +=" So ghe con trong: " + (soghe - soghedaban);
retum ketqua;

1

public boolean muaVe{int sove) {
ff Kiem tra 50 ve
if {soghe-soghedaban>=sove) {
soghedaban += sove;
return true;
}
Age
retum false;
h

public boolean traVe{int sove) {
soghedaban -= sove;
retum true;
}
H

e e —

import java.rmi.*;

public interface ChuyenBayItf extends Remote

{ /f Khai bao cac phuong thuc cho phep gol tu xa
public String  xemThongTin() throws RemoteException;
boclean muaVe(int sove) throws RemoteException;
boclean traVe(int sove) throws RemoteException;

¥
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import java.rmi.*;
Import java.io.*;
class Client {

pubdic E:laﬁc void main{String[] args) {
7y . :
BufferedReader keyboard = new BufferedReader{new
InputStreamReader(System.in));
System.out. print{"MNhap vao dia chi cua Server: "};
String server_add = keyboard . readUne();
/i Do tim diol tuong tu xa
ChuyenBayItf ¢l = (ChuyenBayIth Naming.dookup(™rmi:/™
+ server_add + "/chuyenbayl®);
ChuyenBaylf €2 = (ChuyenBayItf} Naming.lookup{"rmi://"
+ server_add + "fchuyenbay2™);
/f Goi ham tren doi tuong
System.out. printin{"1.” + c1.xemThangTin()};
System,out.printin("2.” + cZ.xemThongTin(});
System.out.print{"Chon chuyen bay de mua ve (1 hoae 2): ™);
String temp = keyboard.readLine();
It stt = Integer.valueOftemp). IntValue);
System.out.print{“Nhap 50 luong ve can mua: *);
temp = keyboard.readLine();
int sove = Integer. valueOf(temp).intValue();
if(stt==1)
cl.mua¥e(sove);
if(stt==2)
C2.muaVe{sove);
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ff Co the thu them phuong thuc tra ve hoac mua ve them
}
catch(Exception &)

{ System.out.printin{"Co lol khi thuc thi"); }
}

}
SIS LT - e i
import java.rmi.*;
Import java.net. MalformedURLException;
class Server {
public static vold main{String[] args) {
{! Kiem tra co che bao mat cho RMI
if{System.getSecurityManager) ==null)
Systern. setSecurityManager{new RMISecurityManager{));
{f Tao doi tuong gol tu xa
try {
ChuyenBay chl = new ChuyenBay();
ChuyenBay cb2 = new ChuyenBay();
ff Nhap thong tin cho cac chuyen bay
: System.cut.printin{"-— Nhap thong tin cho chuyen bay thu
nhat —");
cb1.nhapThongTin); :
System.out.printin{"---- Nhap thong tin cho chuyen bay thu
hai ----"};
b2 nhapThongTin{);
{7/ Dang ky doi tuong cho phep goi tu xa
Naming.rebind("chuyenbayl", cbl):
MNaming.rebind({"chuyenbay2”, cb2);
System.oubprintlng"Da dang ky xong dol tuong cho goi tu
wa 1)
}
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catch{RemoteException e) {
System.out.printin{"Co boi khi tao doi tuong™);
b
catchyMalformedURLException €)
{ System.out.printin"Khong dang ky duoc dol tuong™); 3
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