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CHUONG 1
Tong quan vé l1ap trinh truyén thong
Muc dich

Chuong nay nham cung cip cho cic ban mot cai nhin tong quan vé cac van dé co
lién quan trong 1ap trinh truyén thong
A A
Yeéu cau
Sau khi hoan tit chuong nay, ban c6 thé:

=  Giai thich dugc Co ché giao tiép lién qua trinh (Inter-Process
Communication ) la gi.

» MO ta chic nang, nhi€ém vu cia cac tﬁng trong mo6 hinh OSI.

* Dinh nghia vé giao thirc va bi¢n luan dugc sy can thiét cua giao thuc trong
truyén thong .

= M5 ta vé bo giao thirc TCP/IP.
* Pinh nghia mo hinh Client — Server.
= Phan biét dugc 2 ché do giao tiép: Nghén va Khong nghén.

=  Phén biét dugc céac kiéu kién trac chuong trinh.
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1.1. Co ché giao tiép lién qua trinh 1a gi ?

Truyén thong 1a mot khai niém ding dé chi su giao tiép, trao doi théng tin giita hai
hay nhiéu thuc thé trong mot hé théng nao d6. Néu hé théng ma ching ta xem xét la xa hoi
loai nguoi, thi truyén thong c6 thé 1a qua trinh trao d6i thong tin giita nguodi voi nguoi
trong cudc séng thong qua cac phuong tién truyén tai thong tin khac nhau nhu khong khi
(trong trod chuyén truc tlep), hé thong dién thoai, sach, bao, cac phuong tién nghe nhin,
mang may tinh...

Néu hé thong ma chiing ta xem xét 1a mot hé théng may tinh hay mot hé théng
mang thi truyén thong co6 thé dugc phan thanh hai murc:

=  Mirc phan ctng: 1a su giao tiép, trao ddi thong tin giira cac bd phan vt 1y
c4u thanh nén hé thong may tinh nhu CPU, bo nhd, thiét bi vao ra, card giao
tiép mang, nho vao cac phuong tién truyén thong nhu hé théng BUS noi1, hé
théng BUS vao ra hay cac diy cap mang . . .

= Muc phian mém: 1 su giao tiép, trao d6i thong tin giita cac thanh phan bén
trong cia mot chuong trinh hay gitra cac chuong trinh v&i nhau thong qua
cac co ché truyén thong dugc ho trg bdi cac hé dicu hanh, h¢ diéu hanh
mang.

Trong cac hé thong mady tinh don nhiém (monotasking) co dién, vi dy MS-DOS, tai
mot thoi diém chi cho phép ton tai mot qué trinh. Viéc giao tiép, trao d6i thong tin chi dién
ra trong pham vi cua mot chuong trinh. D6 1a sy giao tiép gitra cac thu tuc dudi hinh thire
chia sé cac blen toan cuc, hay bang cach truyén cac tham sé khi goi ham, thii tuc hay bang
gia tri tra vé cia mot ham . . . Nguoc lai, trong cac hé thong da nhiém (multitasking) co
nhiéu qua trinh ton tai song song nhau, mdi qua trinh duoc thyc hién trong mot khong gian
dia chi (Address space) riéng biét. Viéc giao tiép giita cac qué trinh mudn thuc hién dugc
doi hoi phai c6 nhitng tién ich hd tro bai hé diéu hanh, hé didu hanh mang. Cac tién ich
nay thuong dugc goi véi cai tén 1a Co ché giao tiép lién qua trinh (IPC - Inter-Process
Communication).

1.2. Phén loai co ché giao tiép lién qua trinh

Cac co ché giao tiép lién qua trinh duoc hd trg béi cac hé diéu hanh da nhiém, hé
di€u hanh mang duogc chia ra lam hai loai:

= Loai 1: Co ché giao tiép lién qué trinh hd tro giao tiép giita cic qua trinh trén
cung mot may tinh. (Hinh H1.1)

@>__a@»

. f

Hinh 1.1 - Co ché giao tiép lién qua trinh loai 1
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« Loai 2: Co ché giao tiép lién qua trinh hd tro giao tiép giita cac qué trinh ndm
trén cac may tinh khac nhau (Hinh H1.2).

Hinh 1.2 - Co ché giao tiép lién qua trinh loai 2

Trong co ché giao tiép lién qua trinh trén cing mot may, dit lidu trao d6i qua lai
giita cic qua trinh phai di xuyén qua hat nhan (kernel) cta hé diéu hanh. D6 c6 thé 1a mot
ving nhd dung chung cho cac qua trinh di duoc qui dinh trude boi hé diéu hanh, hay mot
tap tin trén dia dugc quan 1y boi hé diéu hanh trong d6 mot qua trinh s& ghi dit liéu vao,
qué trinh khac doc dit li¢u ra, . . .

Trong co ché giao tiép lién qua trinh trén cac may tinh khac nhau, dir liéu trao d6i
gilta cac qua trinh khong nhiing phai di qua hat nhan nhu co ché giao tiép lién qua trinh
trén mot mdy tinh ma hon thé cic hat nhan cua cac may ¢d lién quan phai hiéu nhau. Né6i
cach khac cac hat nhan phai thoa thuén trudc voi nhau vé cac qui tic trao d6i thong tin
giita ching. Thong thudng ta goi cac qui tic nay la cac giao thirc (Protocol).

1.3. M6 hinh tham khao OSI

Pé dé dang cho viéc ndi két va trao d6i thong tin gitra cac may tinh véi nhau, vao
nam 1983, T6 chirc tiéu chuan thé gii ISO da phat trién mot mo hinh cho phép hai may
tinh c¢6 thé gdi va nhan dir liéu cho nhau. M6 hinh nay dua trén tiép can phan tang (16p),
v6i moi ting dam nhiém mot sd cac chire ning co ban nao dé va duoc goi 1a mé hinh OSL.

Pé hai may tinh co thé trao ddi thong tin dwoc v&i nhau can c6 rat nhiéu van dé lién
quan. Vi du nhu cin c6 Card mang, day cap mang, dién thé tin hiéu trén cap mang, cach
thire dong goi dur licu, diéu khién 16i duong truyén .. Bang cach phan chia cac chirc nang
nay vao nhing ting riéng biét nhau, viéc viét cac phan mém dé thyc hién chiing tré nén dé
dang hon. M6 hinh OSI giup dong nhat cac h¢ thong may tinh khic biét nhau khi chiing
trao doi thong tin. M6 hinh nay gdm c6 7 tang:

7. Tang irng dung (Application Layer)
bay la tang trén cung, cung cap cac tng dung truy xuit dén cac dich vu mang.
N6 bao gom cac ung dung ctiia nguoi dung, vi du nhu cac Web Browser
(Netscape Navigator, Internet Explorer ), cac Mail User Agent (Outlook
Express, Netscape Messenger, ...) hay cic chuong trinh 1am server cung cap
cac dich vu mang nhu cac Web Server (Netscape Enterprise, Internet
Information Service, Apache, ...), Cac FTP Server, cdc Mail server (Send
mail, MDeamon). Nguoi ding mang giao tiép truc tiép voi tang nay.

6. Tang trinh bay (Presentation Layer)
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Tang nay dam bao cac mdy tinh c6 kiéu dinh dang dir liéu khac nhau van c6
thé trao doi thong tin cho nhau. Thong thuong cic may tinh s& thong nhat voi
nhau vé mét kiéu dinh dang dit liéu trung gian dé trao d6i thong tin giita cac
may tinh. Mot dir liéu can goi di s& duoc tang trinh bay chuyén sang dinh
dang trung gian trude khi n6 dugc truyén 1én mang. Nguoc lai, khi nhan dir
liéu tir mang, ting trinh bay s& chuyén dit liéu sang dinh dang riéng ctia né.

5. Tang giao dich (Session Layer)

Tang nay cho phép cac u’ng dung thiét 1ap, st dung va x6a cac kénh giao tiép
gitta chung (duoc got la giao dich). N6 cung cap co ché cho viéc nhan biét tén
va cac chirc nang vé bao mat thong tin khi truyén qua mang.

4. Tang van chuyén (Transport Layer)

Tang ndy dam bao truyén tai dir liéu giita cac qué trinh. Dir lidu gdi di duoc
dam bao khong co 151, theo ding trinh ty, khong bi mat mat, tring lap. D6i
Vi cac goi tin co kich thude 16n, ting niy s& phan chia chiing thanh cac phan
nhé trude khi goi di, cling nhu tap hop lai ching khi nhan duogc.

3. Téing mang (Network Layer)

Tang nay dam bao cac goi dir liéu (Packet) co thé truyén tur may tinh nay dén
may tinh kia cho dii khéng c6 dudng truyén vat 1y truc tiép giira chung. No
nhan nhiém vy tim dudng di cho dit liéu dén cac dich khac nhau trong hé
théng mang.

2. Tang lién két dir liéu (Data-Link Layer)

Tang nay dam bao truyén tai cac khung dir liéu (Frame) giita hai may tinh c6
duodng truyén vat Iy ndi truc tiép voi nhau. N6 cai dat co ché phat hién va xu
1y 161 dir li€u nhan.

1. Tang vat ky (Physical Layer)

Diéu khién viéc truyén tai that sy cac bit trén duong truyén vat ly. N6 dinh
nghia cac tin hi¢u dién, trang thai duong truyén, phuong phap ma hoa dir liu,
cac loai dau ndi dugc sir dung.

Vé nguyén tic, tang n cia mot h¢ thong chi giao tiép, trao ddi thong tin voi tang n
ctia hé théng khac. Mdi ting s& c6 cac don vi truyén dir liéu riéng;

Tang vt 1y: bit

Tang lién két dir liéu: Frame
Tang mang: Packet

Tang van chuyén: Segment

Trong thuc té, dit liéu dugc gdi di tir tang trén xudng tang dudi cho dén tang thap
nhat ciia may tinh goi. O d6, dir liéu s€ duogc truyén di trén dudng truyén vat ly. Moi khi
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dir liéu duoc truyén xudng tang phia duoi thi n6 bi "goi" lai trong don vi dir ligu cua tAng
duoi. Tai bén nhén, dir lidu s& dugc truyén nguoc 1én cac ting cao dan. Mdi 1an qua mét

4 2

tang, don vi dit liéu twong Gmg s& dugc “thao” ra.

Pon vi dit liéu cia mdi tang s& c6 mot tiéu dé (header) riéng, duoc mo ta trong
hinh 1.3.

OSI chi 1a m6 hinh tham khao, mai Hinh 1.3 - Xt 1y dit liéu qua cac tang
nha san xuat khi phat minh ra hé thong
mang cua minh s€ thuc hién cac chic nang

& timg tang theo nhiing cach thic riéng. s el gL Application |
Céc cach thirc nay thuong duge mo ta duoi Presentation | _Ji | Presentation |
dang cac chuin mang hay cdc giao thuc | _Session | [ _Session |
mang. Nhu vy dan dén truong hop cing | Transport | e ~ Transport |
mot chirc ning nhung hai hé thong mang [~ Network | Lise= L " Network |
khac nhau s& khong tuong tac duoc vOi [“pataLink ||ere]ieeniill el Data Link &
nhau. Hinh 1.4 s€ so sanh kién trac cua cac = Physical o Sonoi = | Physical

h¢ diéu hanh mang thong dung véi mo ” :

hinh OSI.

Heware

Lppheshen Fik IiD

Prsentahom SubEre

HeBIOS

14

Trarsport
HETBEII

Metarod: IF

LanThrer
QOD-HDIS HDIE

Data-lntk LanDimer
MAC

Flisyeal Plisyeal Flisyeal Phasyeal

Hinh 1.4 - Kién tric ctia mot sb hé diéu hanh mang thong dung
Pé thuc hién cac chirc ning & ting 3 va tang 4 trong mo hinh OSI, mdi hé théng
mang s€ co cac protocol riéng:
= UNIX: Tang 3 dung giao thirc IP, ting 4 giao thirc TCP/UDP
= Netware: Tang 3 dung giao thirc IPX, ting 4 giao thirc SPX
= Windows NT: chi dung 1 giao thirc NETBEUI
Néu chi dimg lai & day thi cic may tinh UNIX, Netware, NT s& khong trao doi
thf)ng tin dugc voi nhau. Voi su 16n manh cua mang Internet, cac may tinh cai dat cac hé
di€u hanh khéac nhau doi hoi phai giao ti€ép duoc véi nhau, tic phai st dung chung mot
giao thuc. b6 chinh 1a b giao thirc TCP/IP, giao thurc ciia mang Internet.
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1.4. Mang TCP/IP

Pay 1a kién trac cia mang Internet, chi gdm 5 tang nhu hinh v& dudi day:

Process

Trarspoxt Trarspost

Metarodk Hetrotk
Dat-Inle Diata-Ink

Fleyeal Plasyeal

Hinh 1.5 - Kién trtic mang TCP/IP

Nguoi ta con goi md hinh nay 12 mo hinh OSI don gian. Cac giao thic dugc sir
dung trén moi tang dugc qui dinh nhu sau:

: Appheaten Proocol A ppheshies Protocol Pioeess
H——— U Sy Layer
""""""""" 1r"'“'“"'“'"'“"'“"'“""“""I“'““""“""
TCE UDF Trarspont
(Tser Datzram Protocol) Layer
Hetarark
Lawr
LS — [ -
H b 4
| Hadwae Date- Tk
: Dterfane Lawr

Hinh 1.6 — Bo giao thuc TCP/IP

Tang 3 sir dung giao thuc IP, tang 4 c6 thé st dung giao thirc TCP & ché d6 c6 ndi
két hodc UPD & ché do khong ndi két.

Tang 5 1a tang cua cac tng dung. Mdi loai tng dung phai dinh nghia mot giao thirc
riéng dé cac thanh phan trong ung dung trao d6i thong tin qua lai voi nhau. Mot sé tng
dung phd bién d3 tré thanh chuin cua mang Internet nhu:

« Ung dung Web: Str dung giao thirc HTTP dé tai cac trang web tir Web Server
vé Web Browser.

« Ung dung thu dién ti: Sir dung giao thitc SMTP dé chuyén tiép mail goi di
dén Mail Server cta nguoi nhan va dung giao thirc POP3 hoic IMAP dé nhan
mail vé cho ngudi doc.

« Ung dung truyén tai tap tin: Str dung giao thirc FTP dé tai (download) cac tap
tin tir cac FTP Server ¢ xa vé may ngudi dung hay nguoc lai.
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Thong thuong cac tang 1,2,3 va 4 dugc phét trién bdi cac nha san xuat hé dicu
hanh, nha san xuat cac thiét bi phﬁn cung mang. Chung dam nhan nhiém vu truyén tai
thong tin cho cac qua trinh trén tang tmg dung. Chuing cai dat cac co ché giao tiép lién qua
trinh dé cac qua trinh trén tang (mg dung co6 thé truy xuit dén dich vu truyen tai thong tin
do chung cung cép. Trong khi do, tang 5 1a noi cac nha san xuat phan mém khai thac dé
tao ra cac ung dung giai quyét cac van d& khac nhau cua cudc sdng. N6 duoc xem nhu 13
tang xu 1y thong tin.

1.5. Dich vu mang

Dich vu mang (Net service) la mdt chuong trinh img dung thuc hién mdt tac vu nao
do trén hé thong mang.

Vi du:
« Dich vu in trén mang cho phép nhiéu may tinh cung str dung mot may in.

e Dich vu tap tin trén mang cho phép chia sé chuong trinh, dir li¢u gitta cdc may
tinh.

« Dich vu web cung cap cac trang web cho cac may tinh khac nhau

C6 nhiéu mé hinh khac nhau dé xay dyng cac dich vu mang. Mot trong nhiing mo
hinh dugc str dung khé pho bién 1a mo hinh Client-Server. Pay 1a mdt mo6 hinh co ban dé
xay dung cac dich vu mang.

1.6. Mo hinh Client — Server

1.6.1. Gidi thi¢u
Trong mé hinh ndy, chuong trinh img dung dugc chia thanh 2 thanh phan:

e Qua trinh chuyén cung cip mot sé phuc vu nao dé, ching han: phuc vu tap
tin, phuc vu may in, phuc vu thu dién tir, phuc vu Web... Cac qua trinh nay
duoc goi 1a cac trinh phuc vu hay Server.

e Mot s6 qua trinh khac ¢ yéu cau sir dung cac dich vu do céc server cung cap
duoc goi 1a cac qua trinh khach hang hay Client.

Viéc giao tiép gitta client va server duoc
thuc hién duéi hinh thac trao ddi céc thong
diép (Message). bé duoc phuc vy, client s€ géi
mot thong diép yéu cau (Request Message) mo
ta vé cong viéc mudn server thyc hién. Khi
nhan duoc thong diép yéu ciu, server tién hanh
phan tich dé xac dinh cong viéc can phai thuc
thi. Néu viéc thuc hién yéu cau nay cé sinh ra
két qua tra vé, server s& goi no cho client trong
mot thong diép trd 161 (Reply Message). Dang
thirc (format) va y nghia cua cac thong dié€p

Hinh 1.7 — Md hinh Client-Server

(e minhdang dude ok oo
------ (B minh dang bi nrhén
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trao doi giita client va server dugc qui dinh rd bai giao thirc (protocol) cua tng dung.

1.6.2. Vi du vé dich vu Web.

Dich vu web duoc t6 chirc theo mé hinh Client -Server, trong do:

Web server san sang cung cip cic trang web dang duoc luu trit trén dia cing
cuc bo cua minh.

Web Client, con goi la cac Browser, ¢c6 nhu cAu nhén céac trang web tur cac
Web Server

HTTP la giao thuc trao doi thong tin qua lai gitta Web client va Web Server.
Thong diép yéu cau 1a mot chudi cé dang sau:

Command URL HTTP/Ver \n\n
Thong di€p tra 101 c6 dang sau:
<HEADER>\n\n

<CONTENT>

Gia sir Client cAn nhan trang Web & dia chi http://www.cit.ctu.edu.vn/, nd s&
gdi dén Web Server c6 tén www.cit.ctu.edu.vn thong di€p yéu cau sau:

GET www.cit.ctu.edu.vn HTTP/1.1\n\n
Server sé& goi vé nodi dung sau:

HTTP/1.0 200 OK

Date: Mon, 24 Nov 2003 02:43:46 GMT
Server: Apache/1.3.23 (Unix) (Red-Hat/Linux) mod_ssl/2.8.7
OpenSSL/0.9.6b DAV/1

.0.3 PHP/4.1.2 mod_perl/1.26

Last-Modified: Tue, 01 Jul 2003 08:08:52 GMT
ETag: "17f5d-2abb-3f014194"

Accept-Ranges: bytes

Content-Length: 10939

Content-Type: text/html

X-Cache: HIT from proxy.cit.ctu.edu.vn
Proxy-Connection: close

<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0
Transitional//EN">

<HTML>

<HEAD>
<LINK href="favicon.ico" rel="SHORTCUT ICON">
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1.6.3. Cac ché dd giao tiép

Qua trinh giao tiép giita client va server c6 thé dién ra theo hai ché do 1a nghén
(blocked) hay khong nghén (Non blocked).

1.6.3.1. Ché d6 nghén : Client Sarmr

Trong ché d6 nay, khi qué trinh [
client hay server phat ra 1énh goi dir liéu, " ;
(thong thuong bang 1énh send) , sy thuc  rgtendaae t -
thi cia n6 s€ bi tam dung cho dén khi  teucms
qué trinh nhan phat ra Iénh nhan sb diy T
ligu d6 (thuong 1a Iénh receive).

Hgkendo
dff Ligu
chuta dén

Tuong ty cho truong hop nhan dir
liéu, néu qué trinh nao do, client hay
server, phat ra Iénh nhan dir li¢u, ma ¢
thot diém d6 chua c6 dir liéu goi dén, su o1 ik dang dutge o i
thuc thi cia n6 cling tam dung cho d¢&n - Qo chuh dang bi nghén
khi co dir li¢u goi deén.

1.6.3.2. Ché d khong nghén:

Trong ché d6 nay, khi qua trinh client hay server phat ra 1énh goi dit liéu, su thyuc
thi cua ndé van dugc tiép tuc ma khong

Hinh 1.8 - Ché db giao tiép nghén

quan tAm dén viéc c6 qua trinh nao phat ra Client Servar

1énh nhan s6 dir li¢u d6 hay khong. roeivel)
Tuong ty cho trudong hop nhan dir send()

liéu, khi qua trinh phat ra 1énh nhéan dir Fequest message

liéu, n6 s& nhan duoc sd luong dir li¢u
hién c6 (bang 0 néu chwa c6 qua trinh nao
gdi dir liéu dén). Su thyc thi cua qua trinh
van dugc tiép tuc.

Trong thuc té can cha y dén ché do
giao tiep nghén khi 1ap trinh, vi n6 c6 the

dan dén truong hop chuong trinh bi "treo" (i ruhdang ik doe i
do so lan goi va nhan gitr liéu khong bang 7 Casi wishdang b nghén
nhau giira hai bén giao tiép. Hinh 1.9 - Che do6 giao tiep khong nghén

1.7. Cac kiéu kién tric chwong trinh

O mutc luan 1y, cac chirc ning ma mot chuwong trinh ing dung thue hién c6 thé xép
thanh mot trong 3 loai sau:

1. Céc chuc nang thuc hién viéc tuong tac voi nguot dung nhu tao cac giao dién
nhép li¢u hay in cdc bdo bi€u, thong bdo ra man hinh. Céc chuc nang nay
duoc goi chung 1a Dich vu giao dién ngudi dung (User Interface Service).
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2. Cac chuc nang tinh toan cac dir li¢u, xtr ly thong tin theo nhiing qui luat
(rule), giai thuat duoc qui dinh boi van dé ma tng dung giai quyét. Cac chuc
nang nay dugc goi chung la Dich vu nghi€p vu (Business Rule Service).

3. Trong qua trinh tinh toan, chuong trinh img dung can truy van dén cac thong
tin da c6 dugc luu trén dia cung hay trong cac co s¢ dir lieu. Cling nhu can
thiét phai luu lai cac két qua tinh toan dugc dé str dung vé sau. Céc chiic
nang nay dugc goi chung la Dich vu lwu trir (Data Storage Service).

O muc vat 1y, cac chlrc nang nay co thé duge cai dat vao mot hay nhiéu tap tin thyc
thi hinh thanh cac kiéu kién trac chuong trinh khac nhau. Cho dén thoi diém hién nay,
nguoi ta chia kién triic cua chuong trinh thanh 3 loai dugc trinh bay tiép theo sau.

1.7.1. Kién triic don tang (Single-tier Architecture)

Trong kiéu kién trGc nay, ca 3 thanh phin cta chuwong trinh tng dung (User
Interface, Business Rule, Data Storage) déu duogc tich hgp vao mot tap tin thuc thi.

Vi du: BKAV, D2, Winword, . . .

Cac tng dung kiéu nay chi duogc thyc thi trén mot mdy tinh.
User Interface
Business Rule
Data Storage

Hinh 1.10 - Kién tric chuong trinh don tang
o Uu diém:

« D@ dang trong thiét ké cai dat ung dung kiéu nay.

« Nhuwoc diém:

o Boi vica 3 thanh phﬁn duoc cai vao mot tap tin thuc thi, nén viéc stra 16i hay
nang cap chuong trinh thi rat khé khian. Toan bd chuong trinh phai bién dich
lai cho du chi stra d6i mot 16i rat nho trong mot thanh phan nao d6 ( User
Interface chang han).

« Viéc béo tri, nang cip 4n ban mdi 1a mot cong viée cuc ky ning né vi ta phai
thue hién viéc cai dat trén tat ca cac may tinh.

o Trong kiéu ndy, mdi ‘may tinh duy tri mdt co s¢ dir liéu riéng cho nén rat kho
trong viéc trao di, tong hop dir li¢u.

e May tinh phai du manh dé co thé thuc hién déng thot ca 3 loai dich vu.

1.7.2. Kién tric hai t?lng (Two - Tier Architecture)

Kién trac nay con duogc biét dén véi tén kién truc Client-Server. Kién tric ndy gom
2 chuong trinh thuc thi: chuong trinh Client va chuong trinh Server. Ca hai chuong trinh
c6 thé dugc thuc thi trén cung mgt may tinh hay trén hai may tinh khac nhau.
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Client va Server trao doi théng tin véi nhau dudi dang cac thong diép (Message) .
Thong di€p goi tir Client sang Server goi 1a cac thong di¢p yéu cau (Request Message) mo
ta cong viéc ma phan Client muon Server thuc hién.

Eequest -

Client SEIVEr
< Eeply

Hinh 1.11 - Kién trac chuong trinh Client-Server

Mbi khi Server nhan dugc mot thong diép yéu ciu, Server s& phan tich yéu cau,
thuc thi cong viéc theo yéu cau va goi két qua ve client (n€u co) trong mdt thong di¢p tra
101 (Reply Message). Khi van hanh, mot may tinh lam Server phuc vu cho nhi€u may tinh
Client.

Mobi mot img dung Client-Server phai dinh nghia mot Giao thirc (Protocol) riéng
cho su trao do6i thong tin, phdi hop cong vige gitra Client va Server. Protocol qui dinh mot
sO van dé co ban sau:

o Khuon dang loai thong diép.
« S6 lugng va y nghia cua tung loai thong diép.
o Céch thirc bét tay, ddng bo hoéa tién trinh truyén nhén gitta Client va Server.

Thong thuong phan client ddm nhan cac chirc nang vé User Interface, nhu tao céc
form nhap li¢u, cac thong bdo, cic bao bi€u giao ti€p vdi nguoi dung.

Phan Server dam nhén cic chtic ning vé Data Storage. Nho d6 dé dang trong viéc
bao tri, chia sé tong hop dir li€u trong toan bo cong ty hodc to chirc.

Cac chtrc nang vé Business Rule c6 thé dugc cai dat & phan client hodc ¢ phan
server tao ra hai loai kién truc Client - Server la:

o Fat Client
o Fat Server.
1.7.2.1. Loai Fat Client

Trong loai nay Business Rule dugc cai déat bén phia Client. Phéan Server chu yéu
thuc hién chirc nang vé truy van va luu trit thong tin.

Eequest

TTser Inteiface

Data Storage

Busness Eule » Eeply

Hinh 1.12 - Kién trac chuong trinh Client — Server theo kiéu Fat Client

Uu diém
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o Tao ra it giao thong trén mang nho dir li¢u tam thoi trong qua trinh tinh toan
duoc luu tai Client.

Nhuoc diém

« Vi Business Rule duoc cai dit trén phia Client, doi hoi may tinh thuc thi phan
Client phai du manh, dan dén tén kém trong chi phi dau tu phan cting cho cac
cong ty xi nghiép.

o Phai cai lai tit ca cdc may tinh Client khi nang cap chuong trinh.

1.7.2.2. Loai Fat Server

Trong loai nay, phan 16n cac chure nang vé Business Rule dugc dat ¢ phan Server.
Phan Client chi thuc hién mét sb chirc niang nhé cua Business Rule vé kiém tra tinh hop 1¢
cua dir liéu nhap boi ngudi dung.

Eequest >

Business Eule

Tzer Intetface
» Eeply Data Storage

Hinh 1.13 - Kién tric chuong trinh Client — Server theo kiéu Fat Server
Uu diém

« Vi Business Rule dugc dit & phan Server, cac may tinh Client khong can phai
¢ ciu hinh manh.

« Viéc nang cap chuong trinh khi Business Rule thay doi trd nén nhe nhang hon
vi chi phéi cai dat lai phan Server.

Nhuoc diém

« Tao ra nhiéu thong diép trao doi giita Client va Server lam ting giao thong
trén mang.

« Ting tai trén may Server vi né phai dong thoi thuc hién cac chirc ning cua
Business Rule va Data Storage 1am giam hi¢u nang cua chuong trinh.

1.7.3. Kién triic da ting (N-Tier Architecture)

Pay 1a kién tric cho cac Ung dung phan tan (Distributed Application). Thong
thuong 1a kién trac 3 tang. Chuong trinh Gng dung duogc tach thanh 3 phén riéng biét twong
ung cho 3 chirc nang User Interface, Business Rule va Data Storage. Vi cac chiic nang
thuoc vé Business Rule dugc tach thanh mot phan riéng, no cé thé duoc thuc thi trén mot
may tinh Server riéng giai quyet dugc hau hét cac nhugc diém mac phai cia kién tric don
tang va kién trac hai tang noi trén.

Feguest Fegquest
Teer > Business >

Interface Eule
« Reply - Reply

Data Storage

Bién ¢
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Hinh 1.12 - Kién trac chuong trinh da tang

Kién tric nay dap ung t6t voi nhirng thay d6i vé qui luat xur ly dir liéu cua van dé
ma ung dung giai quyet Viéc thay d6i chi anh hudng trén ting Business Rule ma khong
anh hudéng dén hai tang con lai.

Thong thuong, ngudi ta goi tén cac thanh phan trén 1a:

Client — Application Server — Database Server

1.8. Bai tap

1.8.1. Bai tap bit budc

Bai tap 1.1: Protocol HTTP

Tim doc va viét mot bao cao khong qua 10 trang vé giao thirc HTTP.

Bai tap 1.2: Chat Protocol

Tim hiéu vé dich vu Chat trén mang Internet. Viét mot bang bao cdo khong qua 10
trang trinh bay 2 noi dung sau:

o Mot bang mo ta cic chirc nang thuong duoc hd tro trong mot dich vu Chat.
o Xay dung Chat Protocol riéng cua ban trong d6é mo ta:
o Céc chuc nang hd trg boi Chat Server.
o Khuon dang (Format) va cac loai thong diép (Message) hd tro boi
Protocol.
o So d6 trang thai hoat dong cta server va client (giai thuat).
o Minh hoa cac kich ban khac nhau cho tirng chirc nang cua dich vu.

1.8.2. Bai tap goiy

Bai tap 1.3: POP3 Protocol

Tim doc va viét mot bao cdo khong qua 10 trang vé giao thirc POP3.
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CHUONG 2

So lwge vé ngdn ngir Java

Muc dich

Chuong nay nham gidi thiéu so lugc vé ngdn ngit java cho cac sinh vién da co klen
thirc can ban vé Lép trinh huéng dbi tugng véi C++. Chuong nay s€ khong dé cap dén tat
ca cac van dé co trong Java ma chi gidi thiéu nhitng van dé co ban nhét vé ngdn ngit Java,
du dé céac hoc vién c6 thé doc hiéu cac chuong trinh minh hoa va lam duogc cac bai tap ung
dung ¢ cac chuong sau.

Yeéu cau

Sau khi hoan tit chuong nay, ban c6 thé:

Trinh bay dwogc nhitng van dé tong quan vé ngdn ngit Java nhu:
o Dic diém va kha ning cia ngdn ngir Java.
o Khai niém may 4o ctua Java (JVM - Java Virtual Machine ).
o Vai tro ctia bo phat trién img dung JDK (Java Developpment Kit).
o Phan biét duoc hai kiéu chuong trinh Applet va Application cta Java.
o Céc kiéu dit liéu va cac phép toan duoc hd trg boi Java.
Bién soan, bién dich va thyc thi thanh cong chuong trinh HelloWorld .
Str dung thanh thao cac cAu tric diéu khién dudi Java nhu: if, switch, while,
do-while, for.
Biét cach nhan ddi s6 ctia chuong trinh Java.
Biét d6i chudi thanh sb trong Java.
Str dung dugc co ché ngoai I¢ cua Java.
Biét dinh nghia 16p m&i, sir dung mét 16p da c6 cia Java.
Giai thich duoc co ché vao ra véi Stream trong Java.
St dung thanh thao cac phuong thuc cua hai 16p InputStream va
OutputStream.
Co6 thé nhéap / xut chudi trén mot InputStream / OutputStream.
Giai thich duoc co ché ludng (Thread).
Cai dit dugc cac ludng trong Java.
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1.1. Giéi thiéu vé ngon ngir Java

1.1.1. Lich sir phat trién

Nam 1990, Sun MicroSystems thuc hién du an Green nham phat trién phdn mém
trong cac thiét bi dan dung. James Gosling, chuyén gia 1ap trinh da tao ra mot ngdn ngir
1ap trinh moi c6 tén la Oak. Ngon ngi nay co cu phap gan gidng nhu C++ nhung bo qua
cac tinh nang nguy hiém cta C++ nhu truy cap truc tiép tai nguyén hé thdng, con tro, dinh
nghia chdng cac tac tur. ..

Khi ngdn ngir Oak truong thanh, WWW ciing dang vao thoi ky phat triép manh mg,
Sun cho rang day la mot ngén ngtr thich hop cho Internet. Nam 1995, Oak d61 tén thanh
Java va sau d6 dén 1996 Java da dugc xem nhu mot chuan cong nghiép cho Internet.

1.1.2. Kha nang cia ngon ngir Java

o La mdt ngdbn nglr bac cao nhu C, C++, Perl, SmallTalk,.. cho nén c6 thé duoc
dung dé tao ra cac tmg dung dé giai quyét cac van dé vé s, xtr Iy van ban, tao
ra trd choi, va nhiéu thir khac.

e CO cac mdi truong lap trinh d6 hoa nhu Visual Java, Symantec Cafe,
Jbuilder, Jcreator, ...

o (o6 kha nang truy cap dir li¢u tir xa thong qua cau ndi JDBC (Java DataBase
Connectivity)

« HO tro cac 16p hitu ich, tién loi trong 1ap trinh cac ung dung mang (Socket)
cling nhu truy xuit Web.

« HO trg lap trinh phan tin (Remote Method Invocation ) cho phép mot ting
dung c6 thé duoc xir Iy phan tan trén cic may tinh khac nhau.

« Valudn duge bd sung cac tinh ning cao cip khac trong cac phién ban sau.

1.1.2. Nhitng diic diém ciia ngoén ngir Java

« Ngon ngir hoan toan hudng dbi tuong.

« Ngon ngit da nén cho phép mot chuwong trinh ¢6 thé thuc thi trén cac hé diéu
hanh khéc nhau (MS Windows, UNIX, Linux) ma khong phai bién dich lai
chuong trinh. Phuong chim cua java la "Viét mot lan , Chay trén nhiéu
nén" (Write Once, Run Anywhere).

« Ngon ngir da ludng, cho phép trong mot chuong trinh ¢6 thé c6 nhiéu ludng
diéu khién dugc thuc thi song song nhau, rat hitu ich cho cac xt I song song.

« Ngon ngir phan tan, cho phép cac ddi twong ciia mot ing dung dugc phan bd
va thyec thi trén cdc may tinh khac nhau.

 Ngon ngir dong, cho phép ma 1énh cua mdt chuong trinh dugc tai tr mét may
tinh vé may cta nguoi yéu cau thyc thi chuong trinh.

« Ngon ngit an toan, tit ca cac thao tac truy xudt vao cac thiét bj vao ra déu thuc
hién trén méy 40 nho @6 han ché cac thao tic nguy hiém cho may tinh that.

« Ngon ngit don gian, dé hoc, kién triic chuong trinh don gian, trong sang.

1.1.3. May 40 Java (JMYV - Java Virtual Machine)

Pé dam bao tinh da nén, Java st dung co ché May 4o ciia Java. ByteCode d6 1a
ngon nglt may cia May do Java tuong tu nhu cac 1énh nhi phén cua cdc may tinh thuec.
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Mot chuong trinh sau khi dugc viét bang ngdn ngit Java (c6 phan mé rong 13 java) phai
duoc bién dich thanh tap tin thuc thi dugc trén may ao Java (c6 phan mo rong 1a .class).
Tap tin thuc thi ndy chira cac chi thi dudi dang ma Bytecode ma may ao Java hiéu duoc
phai lam gi.

Khi thyc hién mot chwong trinh, may o Java lan luot thong dich cac chi thi dudi
dang Bytecode thanh cac chi thi dang nhi phan cua may tinh thyc va thyc thi thyc su
ching trén may tinh thyec.

May ao thuc té& d6 1a mot chuong trinh thong dich. Vi thé cac hé diéu hanh khac
nhau s€ c6 cac mdy ao khac nhau. B€ thuc thi mot ing dung cua Java trén mdt hé dicu
hanh cu thé, can phai cai dat may ao twong trng cho h¢ diéu hanh do.

1.1.4. Hai kiéu &rng dung dwéi ngdn ngir java

Khi bat dau thiét ké mot Ging dung dudi ngdn ngit Java, ban phai chon kiéu cho no
la Application hay Applet.

e Applet: La mot chuong trinh ng dung dugc nhing vao cac trang web. Ma
ctia chwong trinh dugc tai vé mdy ngudi dung tir Web server khi ngudi dung
truy xuat dén trang web chira né.

« Application: La mot chuong trinh tng dung dugc thuc thi truc tiép trén cac
may 4o cua Java.

1.1.5. B phat trién ing dung Java (JDK- Java Development Kit)

JDK 1a mot bo cong cu cho pheép nguoi 1ap trinh phat trién va trién khai cic ung
dung bang ngdn ngir java duoc cung cap mién phi boi cong ty JavaSoft (hodc Sun). Co cac
bo Jdk cho cac hé diéu hanh khac nhau. Cac 4n ban ctia JDK khong ngimg dugc phat
hanh, cac ban c6 thé tai vé tir dia chi http:/java.sun.com hodc http://www.javasoft.com

B0 cong cu nay gdm cac chuong trinh thuc thi dang chu y sau:

e javac: Chuong trinh bién dich cac chwong trinh ngudn viét bang ngdn ngir
java ra céc tap tin thyc thi dugc trén may do Java.

o java: Day la chuong trinh lam may 4o cua Java, thong dich ma Bytecode ctua
cac chuong trinh kiéu application thanh ma thuc thi ciia may thuc.

o appletviewer: Bg thong dich, thuc thi cac chuong trinh kiéu applet.

o javadoc: Tao tai li¢u vé chu thich chuong trinh nguén mot cach ty dong.

e jdb: Trinh g rdi.

« rmic: Tao Stub cho tng dung kiéu RML

« rmiregistry: Phuc vu danh ba (Name Server) trong hé thong RMI

1.1.6. Kiéu dir liéu co ban dwéi Java

o Kiéu so

Tén kiéu Kich thuéc
byte 1 byte
short 2 bytes

int 4 bytes
long 8 bytes
float 4 bytes
double 8 bytes
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Kiéu ky tu char

Java dung 2 bytes cho kiéu ky tu, theo chuidn ma UNICODE ( 127 ky tu dau
twong thich voi ma ASCII). Do do, ta str dung tuong ty nhu bang ma ASCII.

Kiéu chudi ky tw String

Thuc chat day 1a mot 16p nam trong thu vién chuan cua Java (Core API),
java.lang.String

Kiéu luin Iy boolean

Nhéan 2 gié tri 1a : true va false.
. Kiéu mang

o Khai bao:
= int[] a; float[] yt; String[] names;
= hodc: int a[]; float yt[]; String names[];int maTran[][]; float
bangDiem[][];
o Khoi tao:
= a = new int[3]; yt = new float[10]; names = new String[50];
maTran = int[10][10];
o Su dung mang:
= int 1 = a[0]; float f = yt[9]; String str = names[20]; int x =
matran [2][5];

1.1.7. Cac phép toan co ban

Céc phép toan trong Java cling twong tu nhu trong C++.

. Phéptoénséhoc: +,-,%/,%,=+t,--,+=,-= %= /=, %=
e Phép todn logic ==, I=, && , ||, ! >, <,>=,<=

e Phéptodntrénbit: &,|, ", <<,>>, ~

o Phép toan diéu kién : ?:

« Céach chuyén dbi kiéu: (Kiéu Moi)

1.1.8. Qui cach dat tén trong Java

Tén hang, tén bién, tén 16p, tén phuong thirc , ... duoc dit tén theo qui tac bat budc
sau:

o Tén phan biét gitra chir hoa va chir thuong.
« Dung céc chir cai, ky tw sd, ky tuw _ va $.

« Khéng bit dau bang ky tu sb.

« Khong c6 khoang tring trong tén.
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Dé chuong trinh ngudn dé doc, d& theo ddi ngudi ta con sir dung quy ude dat tén sau
(khong bat budc):

o Tén l6p:
o Cackytu dau tién cia mot tir duoc viét hoa,
o Céc ky tu con lai viét thudng.
o Vi du: 16p Nguoi, SinhVien, MonHoc, String, InputStream,
OutputStream. . .
« Tén bién, tén hang, tén phuong thic:
o Tir dau tién viét thuong.
o Ky ty dau tién cia tr thd hai tr& di dugc viét hoa.
Vi du: ten, ngaySinh, diaChi, inTen(), inDiaChi(), getInputStream(), . .

e Vitri d.zit dau { va } dé bat dau va két thic cac khdi nhu sau:
if (condition) {
command]l;
command]l;
} else {
command3;

command4;

1.2. Chuwong trinh ing dung kiéu Application

Java la mot ngbn ngir thuan d6i tugng (pure object). Tat ca cac thanh phan dugc
khai bao nhu hing, bién, ham thu tuc déu phai nam trong pham vi ciia mét 16p nao do.
Mot tmg dung trong Java 13 mot tap hop céac 10p lién quan nhau, bao gém cac 16p trong thu
vién do Java cung cip va cac 10p duoc dinh nghia bai nguoi 1ap trinh. Trong mot tng dung
chi c6 mot Lép thwe thi dwoe. Pay 1 16p dau tién duoc xem xét dén khi ching ta thuc thi
ung dung.

Lé6p thue thi duge ndy c6 cac dic diém sau:

o (o0 tén 16p trung vaéi tén tap tin chira nod.
o Phai khai bdo pham vi la public
o Co chtra phuong thuc:
public static void main (String args[]){
; ‘
1a phuong thitc dugc thuc thi dau tién.
« Néu nhiéu 16p dugc dinh nghia trong mdt tap tin, chi c6 mot 16p dugc khai
bao public.
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1.2.1. Chwong trinh HelloWorld

Trong vi du ndy, ching ta viét mot chwong trinh (mg dung in ra man hinh dong chir
"Hello World !". Pay la tng dung don gian chi c6 mot 16p thuc thi dugc tén la
HelloWorld. Lép nay duogc khai bao 1a public, c6 phuong thitc main(), chtra trong tap tin
cung tén 1a HelloWorld.java (phan mé rong bat budc phai 13 java).

i) Helloworld.java - Notepad =10 x|

File: Edit Format Help

fpubT1ic class Hellowarld |
public static woid main(Strin? args[11 1
y System, out. print{"HelTo world! “n"J;

} o
. el

Phuong thirc System.out.print() s& in tit ca cac tham sb trong dau () ctia né ra man
hinh.

Ta c6 thé dung bat ky chuwong trinh soan thao vin ban ndo dé bién soan chuong
trinh. Nhung nhé phai ghi lai véi phan mé rong 1a .java.

J
!

1.2.3. Bién soan chwong trinh bing phan mém Notepad ciia Ms Windows

Notepad 13 trinh soan thao don gian c6 sin trong MS Windows ma ta c6 thé dung
dé bién soan chuong trinh HelloWorld. Hay thuc hi¢n cac budc sau:

o Chay chuong trinh Notepad:
o Chon menu Start \ Programs \ Accessories \ Notepad
o Nhap ndi dung sau vao Notepad

public class HelloWorld {
public static void main(String args[]) {
System.out.print("Hello World! \n");
H

}

o Save tap tin vdi tén HelloWorld.java
o Chon menu File \ Save
o Tai cira sd Save As hiy nhép vao:
= Save in: Thu muc noi s€ luu tép tin
= File Name: HelloWorld.java
= Save as type: All Files
= Nhép vao nut Save
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1.2.4. Cai @it b phat trién wng dung JDK

o Chuan bi bo ngudn cai dit JDK phu hop véi hé dicu hanh st dung (Gia sir
Windows 2000)
o Chay tap tin Setup.exe
e Chon noi cai dat, gia st D:\jdk1.4
« Dit bién moi trudong
o PATH = D:\jdk1.4\bin; dé c6 thé thuc thi cac chuong trinh nay tir bt
ky thu muc hién hanh nao.
o CLASSPATH = D:\jdk1.4\lib;.; chi dén cac 16p thu vién cua Java trong
thu myc D:\jdk1.4\lib va cac 16p tai thu muc hién hanh, thé hién bang
dau cham( . ).

1.2.5. Bién dich va thuc thi chwong trinh

« Mo cira s6 MS-DOS: Chon menu Start \ Programs \ Accessories \ Command
Prompt.

« Chuyén vao thu muc chira tap tin HelloWorld.java

« Dung chuong trinh javac dé bién dich tap tin HelloWorld.java

javac HelloWorld.java
o Néu c6 15i, trén man hinh s& xuét hién thong bao 16i vai dau ™ chivi tri
10i.
o Neéu khong co6 161, tap tin thuc thi HelloWorld.class dugc tao ra.

o Thuyc thi chuong trinh HelloWorld.class

java HelloWorld

¢4 | Command Prompt

D:sprogs>javac Hellollorld. java

D:sprogs>java Hellollorld
Hello Woxld?

D:sprogs>_

Trén man hinh s& xuat hién dong chit Hello World!
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1.2.6. Mt s6 vi du
1.2.6.1. Hién thi thong tin ra man hanh
Dé in thong tin ra man hinh ban ding phwong thirc
System.out.print(argl+ arg2+ .. + argn)

Java s€ tu dong dinh dang dit 1i€u cho céc tham sb argl, arg2, ..., argn tuy theo kiéu
cua chung.

Hay luu chuong trinh sau vao tap tin Display.java:

public class Display {
public static void main(String args[]) {
inti=10;
String str =" nam yeu ";
char ch ='m';
System.out.print("\n'+ "Bai hat:" + i + str + ch);

}
Bién dich va thyc thi ta c¢6 két qua :

Command Prompt

D:%progs>java Dizplay

Bai hat:18 nam veu m
D:sprogs

Phuong thirc System.out.printin(argl+ arg2+ .. + argn) in cac tham s6 va tu
dong xuong dong mai.

1.2.6.2. Doc ky tu tir ban phim

Phuong thirc int System.int.read() tra mot s6 nguyén 1a ma ASCII cua ky tu nhap tir
ban phim.
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Hay Iuu chuong trinh sau vao tép tin KeyRead.java

import java.io.*;
public class KeyRead {
public static void main(String args[]) {
try {
int ch = System.in.read();
System.out.print("Ky tu " + (char)ch + " co ma ascii = "+ch);
} catch(IOException ie) {
System.out.print("Error " + ie) ;
h
b
}

Bién dich va thyc thi ta c6 két qua :

ommand Prompt

D:sprogs >java KevRead
1]

Ky tu R co ma ascii = 65
D:wprogs >

Trong vi du trén luu y mot s6 diém sau:

« Dong dau tién import java.io.*; laco ché dé khai bdo véi trinh bién
dich cac 16p thu vién cua Java ma chuong trinh c6 st dung dén. Trong trudng
hop nay chuong trinh khai bao sir dung tat ca cac 16p trong goi (package)
java.io. Thuc té chuong trinh trén chi st dung 16p IOException cua goi
javaio ma thdi, vi thé ta c6 thé thay thé dong java.io.*; bang
java.io.IOException;.

« Co ché ngoai 1¢ (Exception) cta java:

try |

} caﬁéﬁkIOException ie) {
)

s€ dugc gidi thich rd ¢ phan sau.
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1.3. Céc cau triic diéu khién trong Java

1.3.1. Lénh if — else
Cu phap:

if (Condition) { ,
/I Céc 1énh s€ dugc thuc hién néu gia tri cua Condition la true
}

if (Condition) {

// Céc 1énh s& dugc thuc hién néu gia tri cia Condition 1a true
} else {

// Céc 1énh s& duoc thue hién néu gia tri cua Condition la false

}
Vi du:
Luu chuong trinh sau vao tap tin IfDemo.java :
import java.io.*;
public class IfDemo {

public static void main(String args[]) {
System.out.print(""Vui long nhap mot ky tu:");

try {
int ch = System.in.read();
if (ch=="A") {
System.out.print("Ban rat may man !");
b
else {
System.out.print("Ban khong gap may !");
h

} catch(IOException ie) {
System.out.print("Error:"+ie);

b
}
}

Bién dich va thyc thi c6 két qua nhu sau:

mmand Prompt

D:sprogs>javac [fDemo. java

D:sprogs>java [fDemo

Ui long nhap mot ky tuca
Ban khong gap may *
D:sprogs>java [fDemo

Uui long nhap mot ky tu:h
Ban rat may man *
D:sprogs>
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1.3.2. Phép toan ?
Cu phap:
(condition) ? Operationl : Operation2;

Neéu diéu kién condition c6 gid tri la true 1€nh s€ trd v€ gia tri cuia bi€u thic

Operationl, nguoc lai sé& tra vé gia tri ctia biéu thirc Operation2.
Vi du:

Luu chuong trinh sau vao tap tin QuestionOp.java :

import java.io.*;
public class QuestionOp {
public static void main(String args[]) {
System.out.print(""Vui long nhap mot ky tu:");
try {
int ch = System.in.read();
int point = (ch =="A") ? 10:0;
System.out.print("Diem cua ban la:"-+point);
} catch(IOException ie) {
System.out.print("Error:"+ ie);

b
}
}

Bién dich va thyc thi duoc két qua nhu sau:

Command Prompt

Disprogs rjavac QuestionOp. java

Disprogs rjava QuesztionOp
Uui Jlong nhap mot ky tu:a
Your point is A

Disprogs>java QuestionQp

Ui long nhap mot ky tu:A
Your point i= 1@
Dzsprogs >
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1.3.3. Lénh switch
Cu phap

switch ( variable ) {
case valuel : {
Task 1;
// Céc tac vu s& duoc thuc thi néu gia tri cua variable 1a valuel
break;

by

case value2 : {
Task 2;
// Céac tac vu s€ dugc thuc thi n€u gia tri cua variable 1a value2
break;

¥

default:
Task n;
// ' Tac vu s& dugc thyuc thi néu gia tri cia variable khong 1a cac gia tri trén

}
Vidu

Luu chuong trinh sau vao tap tin CaseOp.java

Bién dich va thuc thi duoc két qua sau:
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ommand Prompt

D:%progz>javac Caselp. java

D:%progz>java Caselp

Enter a number charactepr: 7
Mine

D:sprogs>java Caselp

Enter a number character: a
I don’t know

D:=“progs>_

1.3.4. Lénh while
Cu phap

while (condition) {
// néu condition ¢ gia tri la true, thi cac tac vu ¢ day sé duoc 1ap lai

}

Vi du

Luu chuong trinh sau vao tap tin WhileDemo.java

import java.io.*;
public class WhileDemo {
public static void main(String args[]) {
int num ='9";
while (num >'0") {
System.out.print((char)num +" ");
num--;
h
}
h

Bién dich va thuc thi duoc két qua sau:

ommand Prompt

D:sprogs>rjavac WhileDemo. java

D:sprogs>rjava WhileDemo
7876 54321
D:sprogs>
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1.3.5. Lénh do - while
Cu phap
do { ’ ‘
// Lap lai céc tac vu & day cho dén khi di€u kién condition c6 gia tri la false
} while (condition)

Vi du: Luu chuong trinh sau vao tap tin DoWhileDemo.java

import java.io.*;
public class DoWhileDemo {
public static void main(String args[]) {
int num ="'9';
do {
System.out.print((char)num +" ");
num--;
} while (num >"'0");
H
i

Bién dich va thuc thi dugc két qua sau:

ommand Prompt

D:sprogs>javac DollhileDemo. java

D:sprogs>java DoWhileDemo
787654321
D:sprogs>

1.3.6. Lénh for
Cu phap

for (operationl; condition; operation2){
/I Cac tac vu dugc lap lai
by

Tuong duong nhu ciu trac sau:

operationl;

while (condition) {
// Cac tac vu duoc lap lai
operation2;

}
Vidu
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Luu chuong trinh sau vao tap tin ForDemo.java

import java.io.*;
public class ForDemo {
public static void main(String args[]) {
for(int num ='9'; num>'0"; num --) {
System.out.print((char)num +" ");
}
h
h

Bién dich va thyc thi duoc két qua nhu sau:

D:%progs>javac ForDemo.java

D:%progs>java ForDemo
787654321
D:vsprogs>

1.3.7. Lénh break

Vong lap cua cac 1énh while, do-while va for s€ két thuc khi 1énh break duoc thuc
hién.
Vidu

Luu chuong trinh sau vao tap tin BreakDemo.java

import java.io.*;
public class BreakDemo {
public static void main(String args[]){
int num =Integer.valueOf{(args[0]).intValue();
int i=num / 2;
while(true){
if (num % 1 ==0) break;
1--;
j

System.out.println("So lon nhat chia het "+num+ " la: "+1);

Bién dich va thyc thi duoc két qua sau:
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Command Prompt

D:=“progs>java BreakDemo 78
S0 lon nhat chia het 78 la: 39

D:Sprogs>java BreakDemo 123
%0 lon nhat chia het 123 la: 41

D:=“progs>

Chuong trinh trén ddi d6i sd thir nhat cua no (luu trong args[0]) thanh sd ( bang
1énh Integer.valueOf(args[0]).inValue() ) va tim s6 16n nhét chia hét s6 nay.

1.3.8. Lénh continue

Trong mot 1an 1dp nao dé cua cac 1énh while, do-while va for, néu gip lénh
continue thi 1an lap sé& két thiic (bo qua cac 1énh phia sau continue) dé bat dau lan lap tiép
theo.

Vi du: Luu chuong trinh sau vao tap tin ContinueDemo.java

import java.io.*;
public class ContinueDemo {
public static void main(String args[]){
int num =Integer.valueOf{(args[0]).intValue();
System.out.print("The odd numbers: ");
for (int i =0; i< num; i++ ){
if (1 % 2 ==0) continue;
System.out.print(i+ " ");
H
b
}

Bién dich va thuc thi dugc két qua sau:
ommand Prompt

D:isprogs>javac GContinuelemo. java

D:isprogs>java Continuebemo 21
The odd numbers: 1 3 5 7 9 11 13 415 17 19
Disprogs >

Chuong trinh nay in ra tat ca cac s6 1¢ nhd hon s6 dua vao tir doi so.
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1.3.9. Mt s6 van dé khac
1.3.9.1. Poc d6i s6 ciia chwong trinh

Khi thyc thi chuong trinh ta c6 thé nhap vao cac ddi s6 tir dong 1énh theo ct phap
Sau.

java ClassName argl arg2 arg3 argn
Céc dbi sd cach nhau khoang tring. Dé dén nhan cac dbi sd nay, phuong thirc main
bat budc phai khai bao mot tham s6 ki€u mang cac chuodi

public static void main(String args/]) {

}
Céc ddi sbi sb 1an lugt duoc dit vao cac phan tir cia mang nay. SO luong dbi sé co
thé xac dinh duoc bang cach truy xuat thudc tinh args.length cia mang.

Vi du

Luu chuong trinh sau vao tap tin PrintArgs.java

public class PrintArgs {
public static void main (String args[]) {
for (int i = 0; 1 < args.length; i++) {
System.out.println(args[i]);
}
h
b

Bién dich va thyc thi chuong trinh duoc két qua sau:

¢ | Command Prompt

D:sprogs>java PrintArgs argl argl 1234

D:sprogz>_
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1.3.9.2. Déi chudi thanh s6

Luu chuong trinh sau vao tap tin StringToNumber.java

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

int 1 = Integer.valueOf{( args[0]).intValue();
long 1 = Long.valueOf( args[1]).longValue();
float f = Float.valueOf( args[2]).floatValue();
System.out.println("Integer number = "+ );
System.out.println("Long number = "+1 );
System.out.println("Float number = "+f );

}
}

Bién dich va thyc thi chuong trinh duoc két qua sau:

ommand Prompt

Dsprogs rjava StringToMumber 12 1234564 1.3
Integer number = 1234

Long number = 1234564

Float number = 1.3

D:sprogs >

1.4. Ngoai 18 (EXCEPTION)

Trong chuong trinh, c6 mot s6 cac "thao tac khong chac chan", vi du nhu céc thao
tac vao/ra: dia mém chua san sang, may in co 101, no1 két mang khong thuc hién duoc . . .
s€ dan dén 161 thuc thi chuong trinh.

Java han ché cac 15i sinh ra tir "thao tac khong chac chan" bang co ché Ngoai 18
(Exception).

Ngoai 1€ tac 1a mot sy kién xdy ra ngoai dy tinh cta chuong trinh néu khong xir 1y
s€ lam cho chuong trinh chuyén sang trang thai khong con kiém soat dugc. Vi du diéu gi
s& xay ra néu chuong trinh truy xuat dén phan ttr thir 11 cia mot mang 10 phan tir 2 Mot s6
ngdn ngit nhu C, C++ s& khong bao 13i gi ca, chuong trinh van tiép tuc vin hanh nhung
két qua thi khong thé xac dinh duoc.

Pé han ché nhitng 16i nhu thé, Java bat budc cac 1énh c6 thé dan dén cac ngoai 18
phai c6 cac doan ma xur Iy phong ho khi ngoai 1€ xay ra theo ct phap sau:
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try {
Cac thao téc vao ra co thé sinh ra cac ngoai Ié.
¥

catch (Ki€uNgoaiLé_01 bién) {

’ng x(r khi ngoai 1€ Ki€uNgoaiLé_01 sinh ra
} catch (Ki€uNgoailé_02 bién) {

’ng x{ khi ngoai |é Ki€uNgoailL&_02 sinh ra
Hinally { Cong viéc ludn luon dugc thuc hién }

Trong co ché nay, cic I1énh c6 thé tao ra ngoai 1¢ s& dugc dua vao trong khéi bao
boc boi tir khoa try {}. Tiép theo d6 12 mot loat cac khdi catch{}. Mot 1énh c6 thé sinh ra
mot hodc nhiéu loai ngoai 18. Ung v6i mot loai ngoai 18 s& c6 mot khédi catch{} dé xu ly
cho loai ngoai 1€ d6. Tham s6 cua catch chi ra loai ngoai 1€ ma nd cé trach nhiém xu 1y.
Khi thue thi chuong trinh, néu mot 1énh nao d6 nim trong khéi try{} tao ra ngoai 18, diéu
khién s& dugc chuyén sang cac 1énh nam trong cac khéi catch{} twong tng véi loai ngoai
1¢ d6. Cac lénh phia sau 1énh tao ra ngoai 1é trong khéi try{} s& bi bé qua. Cac 1énh nam
trong khéi finally{} thi luon luén duoc thuc hién cho du c6 xay ra ngoai 1¢ hay 1a khong.
Khdi 1énh finally {} 1a tity chon c6 thé khong can.

Ngoai 1& ¢6 loai bat budc phai xir Iy, tic phai co try{}, c6 catch{} khi sir dung
1énh d6. Vi du nhu 1€nh doc tir ban phim. Trinh bién dich cua java s€ bdo 161 néu ching ta
khong xtr ly chung.

Nguoc lai, c¢6 loai ngoai 1& khong bat budc phai xtr 1y, vi du nhu truy xuit dén phan
tu bén ngoai chi s mang.

Tra ctru tai ligu dac ta cac API cua java dé biét duoc cac ngoai 1€ tao ra tor mot
phuong thtrc.

Vidu:

Luu chuong trinh sau vao tap tin ExceptionDemo.java :

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

try {
System.out.printin("Hello " + args[0]);

f

catch (ArrayIndexOutOfBoundsException e){
System.out.println("Hello Whoever you are.");

i

finally {
System.out.println("How are you?");

}

}
§

Bién dich va thuc thi c6 két qua nhu sau:
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Comnand Prompk
D:wprogz>javac ExceptionDemo. java
D:sprogz>java ExceptionDemo

Hello Whoever wvou are.
How are gyou?

D:sprogz>java ExceptionDemo Hung
Hello Hung

Trong chuong trinh trén ching ta dy dinh s€ chao nguoi duoc dua vao tur d6i so thi
nhat cta chuong tinh (dugc chira trong phan tur args[0]). Tuy nhién néu ngudi dung thuc
thi chuong trinh quén dua vao dbi s6, tirc phan tir args[0] khong ton tai. Ngoai 1é bao hiéu
truy xudt dén phan tir ndm ngoai mang (ArrayIndexOutOfBoundsException)
duoc quang ra (throw). Khi d6 doan ma 1énh trong khdi catch c¢6 tham s 1a loai ngoai 16
ArrayIndexOutOfBoundsException sé duoc thuc hi¢n.

1.5. Mot s van dé lién quan dén 16p trong Java

1.5.1. Dinh nghia l6p méi

Ngoai cac 16p dugc dinh nghia sin trong thu vién chuan cua java, cac lap trinh vién
c6 thé dinh nghia thém céc 16p ctia minh theo ct phép sau:

class ClassName {
// Danh sach cac thudc tinh thudc 16p
DataTypeO1 attributel, attribute2, . .;
DataType02 attribute3, attribute4, . .;
// Danh séch cac phuong thic thudc 16p
ClassName([DataType parameter, DataType parameter]) {
// Constructor

}
void method01() {

} .
DataType method02( . . .) {

return xx;
h
H

ClassName la tén 16p méi dang dugc dinh nghia.
Tao dbi tuong tén obj thudc 16p ClassName.

ClassName obj = new ClassName();
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Vi du: Binh nghia mét 16p co:

Tén la Person

Hai thudc tinh la name va address o

Phuong thirc khoi tao ¢6 hai tham s6 dé gan gia tri khéi dong cho hai thudc
tinh.

Phuong thuc void display() cho b,iét nguoi do tén la gi, dia chi ¢ dau.

Phuong thirc main() tao ra mot doi tugng tén 1a tom thudc 16p Person

Luu chuong trinh sau vao tap tin Person.java

public class Person {
String name; //Thudc tinh
String address;  //Thudc tinh
Person(String n, String address) { // Phuong thurc khoi tao

name = n
this.address = address;

H

void display(){ // Hién thi tén va dia chi
System.out.print(name + " is at "+ address);

b

public static void main(String args[]){
Person tom = new Person("Tom","Disney Land"); // Tao ddi tugng
tom.display(); // Goi phuong thirc ciia ddi tuong
H
}

Bién dich va thyc thi ta duoc két qua:

mmand Prompt

Disprogs *javac Person.java

D:=%progz>java Person
Tom dis at Disney Land

D:“progs=>

1.5.2. Pham vi nhin thay ciia mot 16p

Mot 16p duge dinh nghia va cai dat bén trong mdt tap tin. Mot tap tin co thé chira
mot hodc nhiéu 16p. Trong mot tap tin, chi c6 mdt 16p duoc khai bao 1 public (phia trudc
tur khoa class), cac 16p con lai phai 1a private (mdc nhién). Mot 16p dugc khai bao 1a public
s& dugc nhin thdy boi cac 16p khac ¢ cung tép tin hay khac tap tin v6i n6. Nguoc lai cac
16p private chi dugc nhin thdy boi cac 10p nam cung tip tin voi né ma thoi.

Vi du: Trong vi du nay, ching ta tach phuong thirc main ra khéi 16p Person va dua
nod vao lop médi MultiClass. Luu hai 16p ndy vao trong cung mot tap tin tén la
MultiClass.java, voi 16p MultiClass dugc khai bao 1a public, 16p Person khai bao private.
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// L&p c6 pham vi public c6 thé tham khao tir bén ngoai tap tin
public class MultiClass {
public static void main(String args[]){
Person tom = new Person("Tom","Disney Land");
tom.display();
H
; : :
// Lop ¢6 pham vi private chi ¢6 thé tham khao bdi cac 16p nam cung tap tin
class Person{
String name;
String address;

Person(String n, String address) {
name = n;
this.address = address;

b
void display(){

System.out.println(name + " is at "+ address);
H
h
Bién dich va thyc thi ta dugc két qua:

Command Prompt

Disprogs *javac MultiClass. java

D:=%progz>java HultiClass
Tom dis at Disney Land

D:wprogs >

1.5.3. Tinh thira ké

« Mot 16p chi co thé c6 mot 16p cha (thira ké don).
« Lop cha dugc tham khao tur 16p con boi tir khoa super.
o Dung tir khoa extends dé khai bao thura ké.

Cu phép:
class A extends B { // Khai bao A thira ké tir B

}

Vi du: Dinh nghia 16p Client c6 cac dac diém sau:

o Thira ké tir 16p Person.

o (0 thém thudc tinh: telephone va buy (lugng hang mua).
o (o phuong thuc khoi tao.

o Dinh nghia lai phuong thurc void display() cua 16p cha.
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Luu chuong trinh sau vao tap tin Client.java

public class Client extends Person{
int telephone;
long buy;
public Client(String n, String a, int t, long b) {
super(n,a);
telephone=t;
buy=b;
b
public void display() {
super.display();
System.out.println( ", Number of telephone:"+ telephone + ", buy: "+
buy );
H

public static void main(String args[]){
Client tom = new Client("Tom","Disney Land",123456,1000);
tom.display();

}
b

Bién dich va thyc thi ta dugc két qua:

ommand Prompt

Dzsprogs>javac Client. java

Disprogs>java Client
Tom iz at Disney Land
» Mumber of telephone:123456. buy: 1688

D:=“progzs>_

1.6. Vao / Ra v&éi Stream

Stream 1a mét dong lién tuc, cé thur tu céc bytes dir liu chay gitra chuong trinh va
cac thiét bi ngoai vi. N6 1a khai niém triru tuong giup giam bot cac thao tac vao ra phurc
tap ddi voi ngudi 14p trinh. N6 cho phép nbi két nhiéu loai thiét bi ngoai vi khac nhau véi
chuong trinh.

Néu dong dir liéu trong Stream c6 hudng chay tir thiét bi ngoai vi vao chuong trinh
thi ta n61 day 1a Stream nhap (Input Stream), nguoc lai 1a Stream xuat (Output Stream).

Dbi voi Java, cac thiét bi chi nhap, nhu ban phim, s&€ c6 cac Stream nhap nbi véi no,
cac thiét bi chi xuit, nhu man hinh, s& co céc stream xuat ndi v&i nd , cac thiét bi vira xuét,
vira nhp, nhu dia tu, thi c6 ca stream nhap va xudt ndi vai no.

Dé giao tiép vOi cac thiét bi ngoai vi, chwong trinh trudc tién phai ldy duoc cac
stream nhap / Xuat gan vai thiét bi ngoai vi ndy. Sau d6, chuong trinh c6 thé goi dir lidu ra
ngoai vi bang thao tac ghi vao Stream xuét cia ngoai vi. Nguoc lai, chuong trinh c6 thé
nhan dit liéu tir ngoai vi bang thao tac doc stream nhap ctia ngoai vi do.
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Nhu vy, chuong trinh chi lam viéc trén cac stream nhap va stream xudt, ma khong
quan tdm dén dic diém riéng biét cia thiét bi ngoai vi ndi véi Stream. Diéu nay gilip
chuong trinh giao tiép v6i hé thong mang ciing dé dang nhu giao tiép véi man hinh, ban
phim hay dia tur.

Mot diém khac can luu y 13 stream bao gom nhimg bytes r01 rac. Nhimg bytes nay
mo ta nhiing dang dir liéu khac nhau. Vi du mét s6 integer khi viét vao stream s& chuyén
thanh 4 bytes. Vi thé can phai c6 cac thao tac chuyén dbi dir liéu nhin va goi gitta chuong
trinh va stream.

Java hd tro hai cac 16p stream co ban trong géi java.io la:

e java.io.InputStream: Stream nhap
e java.io.OutputStream: Stream xuat

Ngoai ra con ¢ cac 16p Stream thira ké tir hai 16p trén nham muc dich cung cip céc
tién ich cho céc loai thiét bi vao ra chuyén bi¢t nhu: FileInputStream, FileOutputStream,
PipedInputStream, PipedOutputStream, . . .

1.6.1. Lop java.io.InputStream

La loai stream cho phép chuong trinh nhan dir liéu tir ngoai vi. C6 cac phuong thirc
co ban sau:

int read() throws IOException :
Doc 1 byte tir Stream

e Return 0-255 : Ma ASC}I cua byte nhan dugc tir ngoai vi
. -1 : Stream da két thac, khong con dir li€u.

Déi véi Java, System.in 12 mot InputStream ndi két v6i ban phim dugce tao sin boi
hé thong. Chuong trinh c6 thé dung InputStream nay d€ nhén cac ky tu nhép tir ban
phim.

Vi du: Hay luu chuong trinh sau vao tap tin InStream1.java

import java.io.*;
public class InStream1 {
public static void main(String args[]) {
InputStream is = System.in; // KeyBoard = System.in
while (true) {
try {
int ch = is.read();
if (ch==-1|| ch =='q") break;
System.out.print((char)ch);
} catch (IOException ie) {
System.out.print("Error: "+ie);
b
H
b
}
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Bién dich va thuc thi ta dugc két qua sau:

Command Prompt

Dzsprogs>javac InStreaml. java

Disprogs>java InStreaml
Day la cac ky tu nhap tu ban phim
Day 1la cac ky tu nhap tu ban phim

Danh g de thoat
Danh
D:sprogs >

Vi du trén cho nhan cac ky tu duoc nhap tir ban phim.
int read(byte b[]) throws IOException:
Poc tit ca cac byte hién c6 trong Stream viao méang b.
« Return 0-255: S6 lu’o'ng,byte doc duoc.
. -1 : Stream da két thuc, khong con dir licu.
int read(byte b[], int offset, int len)
Doc len byte tir Stream hién tai, luu vao trong mang b bat dau tir vi tri offset

« Return: s6 lugng b}{te doc duoc.
. -1 : Stream da két thuc.

Céac phuong thirc trén khi thyc thi s& bi nghén (block) cho dén khi c¢6 dir liéu hoic
két tric Stream hay mot ngoai 1€ xuat hién.
int available()
Tra vé s lugng byte hién c6 trong Stream ma khong 1am nghén chuong trinh.
Vi du:

Luu chuong trinh sau vao tap tin ¢6 tén InStream?2.java

import java.io.*;

public class InStream?2 {

public static void main(String args[]) {

InputStream is = System.in; // KeyBoard = System.in
while (true) {

try {
int num = is.available();
if (num > 0){

byte[] b = new byte[num];
int result = is.read(b);
if (result == -1) break;
String s = new String(b);
System.out.print(s);

} else {
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System.out.print('.");

h

} catch (IOException ie) {
System.out.print("Error: "+ie);

f

h
f
}

Bién dich va thyc thi ta dugc két qua sau:

Uo Tu Ban Phim

Diém khac biét trong vi du nay la cac ky tu ta nhép tir ban phim s€ khong hién thi
ture thi trén man hinh. Ching chi hién thi sau khi chiing ta nhan phim Enter.
1.6.2. Lop java.io.OutputStream

La loai stream cho phép chwong trinh xut dir liéu ra ngoai vi. Co cac phuong thirc
co ban sau:

void write(int b) throws IOException

e Viét byte b vao Stream hi¢n tai,
e Return : void

void write (byte[] b) throws IOException

o Viét tat ca cac phan tir cia mang b vao Stream hién tai
o Return : void

void write (byte[] b, int offset, int len) throws IOException:
« Viét len phan tir trong mang b vao Stream hién tai, bat dau tir phan tir c6 chi

s0 1a offset cila mang.
o Return : void

Doi voi Java, System.out 13 mot OutputStream ndi két véi man hinh dugc tao sin
boi hé thong. Chuong trinh ¢6 thé dung OutputStream nay dé goi cdc ky ty ra man hinh.
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Vi du:

Hay Iuu chuong trinh sau vao tép tin OutStream1.java

import java.io.*;
public class OutStream]1 {
public static void main(String args[]) {
OutputStream os = System.out; / Monitor = System.out
try {
String str = "The example of OutputStream";
byte b[] = str.getBytes(); // D6i chudi thanh méang cac bytes
os.write(b);
4 catch (IOException ie) {
System.out.print("Error: "+ie);

h
}
b

Bién dich va thuc thi chuong trinh ta duoc két qua sau:

mmand Prompt

Disprogs *javac QutStreaml . java

D:=%progz>java OutStreaml
The example of OutputStream
D:“progs>

1.6.3. Nhap chudi tir mot InputStream

InputStream 14 Stream nhdp gdm chudi cac bytes. N6 chi cung cip cic phuong thirc
cho viéc doc byte va mang céc bytes. Pé co thé doc dugc chuoi tir mot InputStream ta phai
st dung thém céc 16p sau:

« Lé6p java.io.InputStreamReader: La ciu ndi dé chuyén InputStream dang
byte sang InputStream dang céac ky tu (Character).

o Lo&p java.io.BufferedReader: HO tro viéc doc van ban tir mot InputStream
dang ky tu.

Phuong thirc String readLine() throws IOException cuia BufferedReader cho
phep doc dong van ban ké tiép trong InputStream. Mot dong két thue boi cap ky tu “\r’*\n’
hoac két thuc Stream.

Return: Mot chudi ky tu hodc null.
Gia st is 1a mot doi tuong thudc 16p InputStream. Dbé doc chudi tir is ta thuc hién

cac thao tac sau:

1. InputStreamReader isr = new InputStreamReader(is);
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2. BufferedReader br = new BufferedReader (isr);
3. String str = br.readLine();

Vi du: Poc chudi tir ban phim

Luu chuong trinh sau vao tap tin ReadLine.java

import java.io.*;
public class ReadLine{
public static void main(String args[]) {
InputStreamReader isr = new InputStreamReader(System.in);
BufferedReader br = new BufferedReader(isr);
while (true) {
try {
String line = br.readLine();
if (line == null ) break;
System.out.print(line);
} catch (IOException ie) {
System.out.print("Error: "+ie);
h
}
h
b

Bién dich va thuc thi ta c6 két qua sau:

ommand Prompt - java Readline

D:=%progz>javac ReadLine.java

D:zsprogs*java ReadLine
Day 1a mot dong
Day 1a mot dong_

1.6.4. Xuit chudi ra mot OutputStream

OutputStream 1a Stream xudt gdbm chudi cac bytes. No chi cung cép cac phuong
thirc cho viéc viét byte va mang cac bytes. D€ c6 thé goi dugc chuoi ra mgt OutputStream
ta phai st dung 16p java.io.PrintWriter.

Gid su: os la mgt OutputStream, str la chuoi can viét vao os.

Ta thuc hién cac thao tac sau:

1. PrintWriter pw = new PrintWriter(os);

2. pw.wirte(str);

3. hodac pw.println(str); // Néu mudn c6 ky tu xudng dong
4. flush() // Day dit liéu tir buffer ra ngoai vi
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Vi du: Viét chudi ra man hinh

Luu chuong trinh sau vao tap tin PrintString.java

import java.io.*;
public class PrintString {
public static void main(String args[]) {
OutputStream os = System.out;
PrintWriter pw = new PrintWriter(os);
pw.write("This is a string \r\n");
pw.println("This is a line");
pw.write("Bye! Bye!");
pw.flush();
b
}

Bién dich va thuc thi ta duoc:

ommand Prompt

Disprogs >javac PrintString. java

D:=“progz>java PrintString
Thiz iz a string
This is a line

1.7. Luong (Thread)

Ludng 13 mot cach thong dung dé nang cao ning luc xtr 1y cta cac Gmg dung nho
vao co ché song song. Trong mot hé diéu hanh cb dién, don vi co ban st dung CPU la mot
qua trinh. M&i qua trinh ¢4 mot Thanh ghi bd dém chuong trinh (PC-Program Counter),
Thanh ghi trang thai (Status Register), ngin xép (Stack) va khong gian dia chi riéng
(Address Space).

Nguoc lai, trong mot hé diéu hanh c6 hd tro tién ich ludng, don vi co ban sir dung
CPU la mét luéng. Trong nhimg hé diéu hanh nay, mot qua trinh bao gdm mot khong gian
dia chi va nhiéu ludng diéu khién. Mdi ludng c6 bd dém chuong trinh, trang thai thanh ghi
va ngan xép riéng. Nhung tit ca cac ludng ctia mot qua trinh cung chia sé nhau mot khong
gian dia chi. Nho d6 céac ludng co thé sir dung cc bién toan cuc, chia sé cac tai nguyén
nhu tap tin, hiéu bdo mot cach dé dang...

Cach thire cac ludng chia sé CPU ciing gidng nhu cach thirc ctia cic qué trinh. Mot
ludng ciing c6 nhitng trang thai: dang chay (running), sin sang (ready), nghén (blocked) va
két thuc (Dead). Mot ludng thi duoc xem nhu 13 mot qué trinh nhe.
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@%

Nho vao ludng, nguoi ta thiét ké cac server co6 thé dap ung nhi€u yéu cau mot cach
dong thoi.

Blocked

Hinh 2.1 Cac trang thai cua Ludng

Hinh 2.2 - Str dung luong cho céc server

Trong mé hinh nay, Server c6 mot Ludng phan phat (Dispatcher thread) va nhiéu
Ludng thye hién (Worker thread). Luong phan phat tiép nhin cac yéu cau ndi két tir cac
Client, rdi chuyén ching dén cac ludng thuc hién con ranh dé xir Iy. Nhing ludng thuc
hién hoat dong song song nhau va song song voi ca ludng phan phat, nho d6, Server c6
thé phuc vu nhiéu Client mot cach déng thoi.

1.7.1. Cac mirc cai dit ludng

Nhin ttr goc do hé diéu hanh , Luéng c6 thé dugc cai dat & mot trong hai mirc:

o Trong khong gian ngudi dung (user space)
o Trong khong gian nhan (kernel mode):
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1.7.1.1. Tiép cén ludng & mirc ngudi dung:

Process and ther floeads
ser
Funtnre system spacs
(MlminmEie threads sEE infoma o)
Kemel Eenel
LIIEinmins procsses sEE infoma oo sy space

Hinh 2.3 - Kién trac ludng cai dit & mic ngudi ding

Khoéng gian nguoi dung bao gém mot hé thong runtime ma no tap hop nhing thu
tuc quan ly ludng. Cac ludng chay trong khong gian nam bén trén hé thong runtime thi
duoc quan 1y boi hé thong nay. Hé thong runtime cling luu gitt mot bang tin trang thai dé
theo ddi trang thai hién hanh ctua moi ludng. Tuong tng véi mdi ludng s& c6 mot muc tir
trong bang, bao gdm cac thong tin vé trang thai, gia tri thanh ghi, d6 wu tién va cac thong
tin khac vé ludng

Tiép can nay c6 hai mirc dinh thoi biéu (Scheduling): bd dinh thoi biéu cho cac qua
trinh ndng va bg dinh thoi biéu trong hé théng runtime. B9 1ap biéu cta hé théng runtime
chia thoi gian sir dung CPU dugc cp cho mot qua trinh thanh nhiing khoang nhé hon dé
cap cho cac ludng trong qua trinh d6. Nhu vay viéc két thiic mot ludng thi vuot ra ngoai
tam kiém soat ciia kernel hé thong.

1.7.1.2. Tiép cin ludng & mirc hat nhan hé diéu hanh

Process and flei theads User
spane
Kemel Eerel
(MlminmEie threads sEE informa o) space

Hinh 2.4 - Kién trac ludng cai dat & mirc hé thong

Trong tiép can nay khong c6 hé thdng runtime va cac ludng thi dugc quan 1y boi
kernel ctia hé diéu hanh. Vi vay, bang thong tin trang thai cua tt ca cac ludng thi dugc luu
trit boi kernel. Tat ca nhimg 101 goi ma nd 1am nghén ludng s& dugc biy (TRAP) dén
kernel. Khi mot 1u6ng bi nghén, kernel chon 1u6ng khac cho thuc thi. Luéng duoc chon ¢o
thé cung mot qua trinh voi luéng bi nghén hodc thuéc mdt qua trinh khac. Vi vay su ton tai
ctia mot ludng thi duoc biét boi kernel va chi c6 mot mirc 1ap biéu trong hé thong.

1.7.2. Ludng trong java

Trong Java, ludng lal (jléi tuong thudc 16p java.lang. Thread. Mot chuong trinh
trong java co thé cai dit luong bang céach tao ra mot 16p con cua 16p java.lang. Thread.

L&p ndy c6 3 phuong thire co ban dé diéu khién ludng 1a:
o public native synchronized void start()

 public void run()
o public final void stop()
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Phwong thire start()
Chuan bi moi thtr dé thyc hién ludng.
Phwong thirc run()

Thue hién cong viée thuc sy cua ludng, () s& dugc kich hoat mot cach tw dong boi
phuong thure start().

Phuong thire stop()
Két thiic ludng.

Ludng s& "chét" khi tit ca cac cong viée trong phuong thirc run() duoc thuc hién
hodc khi phuong thtrc stop() dugc kich hoat.

Vidu
Vi du sau dinh nghia 16p MyThread 1a m¢t Thread co:

e Cac thudc tinh

o name: tén cua thread

o n: sd lan thread xuét hién ra man hinh
e Cac phuong thuc:

o MyThread(String name, int n):

La phuong thirc khd@ tao, c6 nhiém vu gan gia tri cho 2 thudc tinh va goi
phuong thirc start() dé cho thread hoat dong (start() tw dong goi run())

o run()
In n 1an dong thong bao ra man hinh rdi két thuc thread.
o main()

Tao ra 4 thread thudc 16p MyThread l%:in 11191 co tén la ThreadO, Threadl,
Thread2, Thread3. Mdi thread c6 1000 1an xuat hién ra man hinh.

Luu chuong trinh sau vao tap tin MyThread.java
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public static void main(String args[]){
int n = 1000;
ntnt=4;
for (int i=0; i< nt; i++){

MyThread t = new MyThread("Thread"+i,n);

§

H

}

Bién dich va thyc thi ta c6 két qua sau:

ommand Prompt - java MyThread

D:=%progz>javac HyThread. java

D:sprogs>java MyuThread
Thread Threadd has been created
Thread Threadl has been created
Thread Thread?Z has been created
Thread Thread? has been created
Hello., I'm Threadd

I go to bed now. hye
Hello. Threadl

I go to bhed now,. hye
Hello. Thread2

I go to bhed now. hye
Hello. Threadd

I go to bed now. bye

ommand Prompt

I go to
Threadl
Thread2
Threadd
I go to now.,
I go to now,
I go to now.
Thread3d
I go to now.
Threadl
Thread2
Threadd
I go to now.
I go to now,.
I go to now,
Thread3
I go to now.,
Threadl
Threadd
Thread2
I go to now.,
I go to now,
I go to now.

Cac Thread in ra man hinh theo thtr ty ta khong thé xac dinh trudc duoc vi ching
duoc thuc thi song song nhau.

Dé ding tam thoi man hinh két qua khi chuong trinh dang thyc thi, ta nhap chudt
vao cura s6 DOS ma chuong trinh dang chay. Sau dé ta nhan phin Enter d€ chuong trinh
ti€p tuc.

Ngoai ra, 16p Thread con c¢6 1 s6 cac phuong thirc khéc :
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o public static void sleep(long milliseconds) throws InterruptedException: lam
cho Thread bi nghén (Blocked) mét khoang thoi gian mili gidy xac dinh.

« public final void suspend(): Chuyén Thread tir trang thai san sang sang trang
thai nghén.

« public final void resume(): Chuyén Thread tir trang thai nghén sang trang thai
san sang.

« public final void yield() : Chuyén Thread tir trang thai dang chay sang trang
thai san sang.

1.7.2.1 P9 wu tién ciia ludng

D6 uu tién cua cac ludng xac dinh mirc d6 wu tién trong viéc phan phdi CPU giita
cac ludng voi nhau. Khi c6 nhi€u luong dang ¢ trang thai "Ready", ludng cé dd uu tién cao
nhat s€ dugc thuc thi (chuyén dén trang thai "running" ).

Do uu tién trong Java dugc dinh nghia bang cic hang sé nguyén theo thir ty giam
dan nhu sau:

o Thread MAX PRIORITY
o Thread NORM_PRIORITY
o Thread. MIN_ PRIORITY

Hai phuong thirc lién quan dén d6 vu tién cia ludng 1a:

o setPriority( int x): Dat d6 wu tién ciia ludng 1a x
o int getPriority( ): Tra vé gia tri uu tién cia luong

Vi du:

Trong vi du nay chiing ta tao ra 12 Thread thudc 16p MyThread. Mot mang 3 phan
tir tén prio chta 3 do uu tién tir cao nhat dén thap nhat. Thread th i s& c6 do uu tién & vi
tri %3 trong mang prio. Nhu vay céc thread 0,3,6,9 c¢6 d6 wu tién cao nhét, sau d6 dén
Thread 1,4,7,10 va cudi cung la cac thread 2,5,8,11.

Luu chuong trinh sau vao tap tin PriorityThread.java

public class PriorityThread {
public static void main(String args[]){
int n = 1000;
intnt = 12;
int prio[]= { Thread. MAX PRIORITY,
Thread. NORM_PRIORITY,
Thread. MIN PRIORITY };
for (int i=0; i< nt; i++){
MyThread t = new MyThread("Thread"+i,n);
t.setPriority(prio[1%3]);
}
h
b
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Bién dich va thuc thi ta dugc két qua nhu sau:

elect Command Prompt - java Priority Thread

Thread@

Thread3

Thread?

I go to hye hye
I go to hye hye
I go to bye hye
Threadd

Thread3

Thread?

I go to hye hye
I go to bye hye
I go to

Threadd

Thread3

Thread?

I go to

I go to

I go to

Threadd

Thread3

Thread?

I go to

I go to

I go to

Threadd

Thread3

Thread?

I go to

I go to

I go to

Threadf

Thread3

Thread?

I go to

I go to

I go to

ThreadB

Thread3

Thread?

I go to bed

T _rn #n hod

ommand Prompt

I go to bhed
ThreadS

I go to bed
ThreadB
Thread2

I go to bed
Threadil

I go to bed
ThreadS

I go to hed
I go to bhed
Thread2

I go to bhed
Thread8

I go to bed
Threads
Threadil

I go to bed
Thread2

I go to bed
Threadg

I go to hed
I go to bhed
Threadll

I go to bed
Threads

I go to bed
ThreadB
Thread2

I go to bed
Threadil

I go to bhed
ThreadS

I go to hed
I go to bhed
Thread?2

I go to bed
I go to bed
ThreadS
Thread2

I go to bed
I go to bed
ThreadS

I go to bhed
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Céc Thread 0,3,9 c6 d6 uu tién cao hon cac Thread khac cho nén chiing dugc thuc
thi thuong xuyén hon.

Cac Thread 2,5,8,11 ¢6 d0 uu tién thép nhét nén ching két thuc sau cung.

1.7.3. Pong b hoa giira cic ludng

Tat ca cac ludng ciia mot qua trinh thi dugc thuc thi song song va doc 1ap nhau
nhung lai cuing chia sé nhau mot khong gian dia chi ctia qua trinh. Chinh vi vay c6 thé dan
dén kha ning dung do trong viéc cap nhat cac dir liéu dung chung cta chwong trinh (bién,
cac tap tin dugc mé) khi mot ludng ghi 16n mét dit liu trong khi mét ludng khac dang doc
dir liéu nay.

Trong truong hop d6, can phai st dung co ché dong bo hoa ciia Java. Co nhicu mirc
ddng bo hoéa nhu: trén mot bién, trén mot cdu 1énh, trén mot khéi 1énh hay trén mot
phuong thure.

1.8. Bai tap ap dung
Chu dé 1: Co ban vé Java

e Muc dich:
o Sinh vién lam quen v&i ngdn ngit Java, viét 1 s6 chuong trinh don gian
bang Java.
o Thuc tap cach nhap / xuit thong tin qua Java.
o Thiét ké 16p don gian qua Java.
« Yéu ciu

Sinh vién thuc hién céac bai tap sau

o Bai1l: Khao sat cay thu muc JDK trén hé thong may tinh dang thuc
tap. it cac bién moi trudng PATH va CLASSPATH dén céc vi tri
thich hop.

o Bai2 : Viét chuong trinh thé hién ra man hinh cau : " Hello Java"

o Bai 3 : Viét chuong trinh nhap vao 1 chudi ky tu. D6i thanh chit Hoa
va in ra man hinh.

o Bai 4 : Viét chuong trinh nhdp vao 1 s6 nguyén. Kiém tra xem sd d6
c6 phai 12 s6 nguyén t6 hay khong va thong bao ra man hinh.

o Bai5: Viét chuong trinh giai phuong trinh béc 2.

o Bai 6 : Viét chuong trinh tinh tong cua day sé tir 1 dén n (Vi n dugc

nhép tir ban phim). ) 7 ’
o Bai 7 : Nhap vao 1 day so thuc, tinh tong cua cac s6 duong trong day
do.

Chii dé 2: Thiét ké 16p trong Java

« Mucdich:
o Thiét k€ 16p dudi Java.
e Yéu cau
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Sinh vién thuc hién céac bai tap sau

o Bail: Thiétké 16p Diem (Piém trong khong gian 2 chiéu) gém :
= Thanh phan dit liéu : x Yy kiéu int.
= Cac ham thanh vién gom : cac phuong thuc khoi tao, phuong
thirc gan toa do cho 1 diém, phuong thic nhép toa do cho 1
diém, phuong thirc in ra man hinh toa do diém theo dang (x,y),
phuong thuc tinh khoang cach tur diém d6 dén gdc toa do.
= Viét ham main() khai thac 16p vira dinh nghia.
o Bai2: Thiét ké 1op PhanSo ( Phan s6 ) co:
= 2 thudc tinh tir s6 va mau s thudc kiéu s nguyén
= Cac phuong thirc: Phuong thirc khoi tao, phuong thire in phan
s6, phuong thirc nghich dao phén sO, phuong thirc tra vé gia tri
thue cua phan sb, ham cong, trir, nhan, chia 2 phan sb.
= Phuong thirc main() st dung 16p PhanSo.

Chu dé 3: Thread

e Muc dich:

o Tim hiéu vé ludng (Thread), cach 1ap trinh ludng, 13p trinh song song.

 Yéu cau: Sinh vién thyc bai tip sau:

o Bai 1 : Viét chuong trinh mo phong bai toan "Nguoi san Xuat Nguoi
tiéu dung", trong do Nguoi san xuat s& san xuat ra mot s6 lugng ngau
nhién n san pham nao do roi yéu cau nhép kho. Nguoi tiéu dung s€ yéu
cau xuat kho mot sb luong ngau nhién m san pham nao d6 tir kho. Yéu
cau nhép kho chi duoc chép nhan néu sb lugng hang héa dua vao
khong vuot qua st chita cua kho, néu khong, phai cho cho dén khi ¢6
du cho tréng trong kho. Yéu cau xuét kho chi dugc chip nhan khi con
du hang trong kho néu khong ciing phai cho.

Goi ¥ : Thiét ké cac 16p sau:

= Lop Kho: Co thuge tinh 1a sirc chira, phuong thirc khoi tao gan
gia tri cho stc chira, cac phuong thire xem s6 luong hang ton
phuong thirc nhap kho, phuong thirc xuat kho. In thong bao mdi
khi nhap kho hay xut kho thanh cong

= Lop Ngudi San Xuét 1a mot Thread: C6 thudc tinh 1a kho dé
nhap hang. Phuong thirc khéi tao gan gid tri cho kho nhéap hang.
Phuong thirc san xuat lap lai cong viéc 14 tao ra n san pham
ngau nhién va chd dé nhap vao kho.

= Lop Nguoi Tiéu Dung 1a mot Thread: C6 thude tinh 1a kho dé
xuat hang. Phuong thirc khoi tao gan gia tri cho kho dé xuét
hang. Phuong thire ti€u dung lap lai cong viée la cho dé yéu cau
Xudt m san pham tir kho.

= Lép Demo tao ra mdt kho va 2 ngudi san xuat, 2 ngudi tiéu
dung thuc hién viéc nhap Xuét trén cung mot kho.
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CHUONG 3
()ng dan (Pipe)

Muc dich

Chuong nay nham gidi thiéu co ché giao tiép lién qua trinh dau tién 1a Pipe va cach
su dung nod trong Java dé¢ lam phuong tién giao tiép gitta cac Thread trong mot chuong
trinh.

Yeéu cau
Sau khi hoan tit chuong nay, ban c6 thé:

« Trinh bay duogc cac dic diém cua Pipe.

« Biét cach tao Pipe va xuat/ nhap dit liéu trén Pipe trong Java.

« Giai thich duoc chtrc ning cua dich vu phan hdi thong tin (Echo Service).
o Xay dung, bién dich va thuc thi thanh cong chuong trinh PipedEcho.
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1.1. Gi6i thiéu vé ong din

Ong din 13 mét tién ich dugc hd tro trong hau hét cac ngon ngir 1ap trinh van hanh
trén cac hé théng da nhiém. Ong dan cho phép hai qua trinh nam trén cting mot may cé thé
trao doi dix liéu véi nhau.

Dt 1iéu di trén 6ng dan theo mdt chiéu nhat dinh. Khi sir dung 6ng dan, nguoi ta
dung mdt dau cho viéc viét dir liéu vao va mot dau con lai cho viéc doc dir li¢u ra.

&1 @D

Hinh 3.1 M6 hinh éng dan

Ong dén thich hop cho trudong hop dir lidu tao ra ciia qua trinh nay sé& 1a dit lidu dau
vao cho qua trinh kia.

I—n

Tuy nhién ta ciing c6 thé st dung ong dan dé xay dung cac tng dung theo kién tric
Client- Server bang cach s dung hai ong dan: mot 6ng dan dé truyén cac yéu cau
(request), mot dng dan dé truyén cac tra 1oi (reply).

Request
- pReauest_ g

'\__9_ _ _Rqﬂ].r -+ ir
1

Hinh 3.2 — Dung 6ng dan trong chwong trinh Client -Server

C6 hai loai ong dan:

« Ong din binh thwong ( Normal Pipe): Gi6i han trong pham vi khong gian dia
chi cia mot qué trinh ma thoi. N6 chi cho phép giao tiép giita qua trinh cha
v6i cac qua trinh con hay gilra cac qua trinh con ciia mgt qua trinh véi nhau.
Java hd trg dng dan loai nay. Trong d6 cic qua trinh con duogc thay thé boi
cac ludng.

« Ong din co tén (Named Pipe): Loai nay c6 thé cho phép hai qué trinh cd
khong gian dia chi khic nhau (trén cing mdt méy) giao tiép voi nhau. Thuc
chét n6 gibng nhu mot tap tin véi qui dinh rang dir lidu s& duoc ldy ra & dau
tap tin va dugc thém vao & cudi tap tin.

1.2. Ong din trong Java
1.2.1. Gi6i thiéu
Java hd tro tién ich ong dan thong qua hai 16p java.io.PipedInputStream va
java.io.PipedOutputStream. Chung 13 hai dau cua mot ong dan. Trong do

PipedInputStream 1a dau doc dit liéu va PipedOutputStream 13 dau ghi dir liéu cua 6ng
dan.

PipedInputStream 1a 16p con cua InputStream nén né cé tat ca cac thudc tinh cia
InputStream.
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PipedOutputStream 13 16p con cta OutputStream nén né co tat ca cac thudc tinh cua
OutputStream
1.2.2. Cac cach tao 6ng din

Dé tao mot éng dan ta chi can tao ra hai dbi twong thudc 16p PipedInputStream va
PipedOutputStream va ndi ching lai véi nhau. Khi do dir lieu dugc ghi vao
PipedOutputStream s€ dugc doc ra & dau PipedInputStream:

Pipe

Vs g

Piped QuiputSiream PipedluputSiream

Hinh 3.4 - Tao 6ng dan trong Java
Cach 1

1. Tao dau doc:

o PipedInputStream readld = new PipedInputStream();
2. Tao dau ghi:

o PipedOutputStream writeld = new PipedOutputStream();
3. Noéi dau doc v6i dau ghi hay nguoc lai

o readld.connect(writeld);

o // hodc writeld.connect(readld);

Cach 2

1. Tao dau doc:
o PipedInputStream readld = new PipedInputStream();
2. Tao dau ghi va ndi vao dau doc da co:
o PipedOutputStream writeld = new PipedOutputStream(readld);

Hoac: Ta co6 thé tao dau ghi trude roi tao dau doc sau.

Luu y: Cac phuong thirc khoi tao cua PipedInputStream va PipedOutputStream st
dung ¢ trén doi hoi phai "bat" (catch) IOException do ching c6 thé “quing” ra (throws)..

1.3. Dich vu phan hdi thong tin (Echo Service)

Dich vu phan hdi théng tin 1a mot dich vu ton tai trén hé thong mang UNIX. Dich
vu nay duoc xay dung theo mo hinh Client - Server, co ché hoat dong nhu sau:

« Phén Server: Cho nhén cic byte goi dén tir Client. V&i mdi byte nhan duoc,
Server s€ goi vé dang byte da nhan trd vé Client. ‘
o Phan Client: Goi cac byte sang Server, chd nhan cac byte goi veé tir Server.
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1.4. Gia 1ap dich vu phan hoi thong tin bang Pipe

Phan ké t1ep ta xay dung mot img dung c6 ten la PipeEcho mé phong dich vu phan
hoi thong tin dé minh hoa cach sir dung Pipe lam phuong tién giao tiép giira cdc Thread
trong mdt rng dung.

/ cwlipe stPipe \

\ n:rP.ip g swlhipe /
PipedEcho

Hinh 3.5 — M6 hinh tng dung PipeEcho

Trong tmg dung nay Client va Server la hai Thread thu¢c 16p PipedEchoClient va
PipedEchoServer. Viéc trao doi thong tin gitra client va server dugc thuc hién thong qua 2
Pipe (cwPipe-srPipe) va (swPipe-crPipe).

PipedEchoClient nhan cac ky tu tir ban phim, géi chung sang PipedEchoServer va
chd nhan cac ky tu goi vé tir PipedEchoServer dé in ra man hinh. PipedEchoServer chd
nhan timg ky tu tir PipedEchoClient, d6i ky tu nhan dugc thanh ky tu hoa va goi nguoc vé
PipedEchoClient.

1.4.1. L6p PipedEchoServer

Hay luu chuong trinh sau vao tap tin PipedEchoServer.java
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1.4.2. Lop PipedEchoClient

Hay luu chuong trinh sau vao tap tin PipedEchoClient.java

1.4.3. Lop PipedEcho

Hay luu chuong trinh sau vao tap tin PipedEcho.java
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1.4.5. Bién dich va thuc thi chwong trinh

Bién dich va thyc thi chuong trinh theo cach sau:

Disprogs *javac PipedEchoServer. java

D:=%progz>javac PipedEchoClient.java

D:=“progz>javac PipedEcho.java

D:%progz>java PipedEcho

Server is starting . . .
Client creation

Dong thu nhat nhap tu ban phim
DOMG THU WHAT WHAP TU BAW FHIH
Dong thu hai nhap tu ban phim
DOMG THU HAI WHAFR TU BAN FHIH

Nhép vao ban phim chudi ky ty ma ban mubn réi nhap phim Enter. Ban s& thay
chuoi ky tu in hoa cua chudi vira nhap xuat hién trén man hinh.
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CHUONG 4
Socket

Muc dich

Chuong nay nham gioi thi¢u yé cach thuc xay dung ng dung Client-Server trén
mang TCP/IP theo ca hai ché d§ Co6 noi két (TCP) va Khong noi két (UDP).

Yeéu cau
Sau khi hoan tat chuong nay, ban c6 thé:

« Giai thich duoc Socket 13 gi, vai trd ctia s6 hiéu céng (Port) va dia chi IP
trong co ché Socket.

e Phan biét duoc su khac biét cua hai loai Protocol TCP va UDP.

o Trinh bay dugc cac budc xay dung mdt chuong trinh Client-Server sir dung
Socket lam phuong tién giao tiép trong ca hai ché d6: C6 ndi két va khong ndi
két.

o Liét ke cac 16p hd tro 1ap trinh Socket cua Java.

« Xay dung dugc cac chuong trinh Client st dung Sokcet & ché do c6 ndi két
bang ngdn ngit Java.

 Xay dung dugc cac chuong trinh Server str dung Sokcet & ché d6 co nbi két
phuc vu tun tir va phuc vu song song bang ngdn ngit Java.

« Xay dung duoc cac chuong trinh Client-Server st dung Sokcet & ché do
khong ndi két bang ngon ngit Java.

o Tu xay dung dugc cac Protocol méi cho trng dung ctia minh.
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1.1. Gi6i thiéu vé socket

1.1.1. Giéi thiéu

Socket la mét giao dién lap trinh Ung dung (API-Application Programming
Interface). N6 duoc gidi thiéu lan dau tién trong 4n ban UNIX - BSD 4.2. dudi dang cac
ham hé thong theo cu phap ngdn ngit C (socket(), _bind(), connect(), send(), receive(),
read(), write(), close() ,..). Ngay nay, Socket dugc hd trg trong hau hét cac hé diéu hanh
nhu MS Windows, Linux va dugc st dl_mg trong nhiéu ngdn ngit 14p trinh khac nhau: nhu
C, C++, Java, Visual Basic, Visual C++, .

Socket cho phép thiét 1ap cac kénh giao tiép ma hai dau kénh duoc danh dau boi hai
cong (port). Thong qua cic cong nay mot qua trinh c6 thé nhan va goi dir liéu véi cac qua

trinh khac.
i pott i pott
< Host_> < Hosz >

Hinh 4.1 — M0 hinh Socket

C6 hai kiéu socket:

1. Socket kiéu AF_UNIX chi cho phép giao tiép giira cic qua trinh trong cing
mot may tinh

2. Socket kiéu AF_INET cho phép giao tiép giita cac qua trinh trén nhiing may
tinh khac nhau trén mang.

1.1.2. S6 hi¢u céng (Port Number) cia socket

Pé c6 thé thyc hién cac cudc giao tlep, mot trong hai qua trinh phai cong b sb hiéu
cong ctia socket ma minh st dung. Mdi cong giao tiép thé hién mot dja chi xac dinh trong
hé théng. Khi qua trinh dugc gan mot sd hiéu cong, nd co the nhan dit liéu goi dén cong
nay tir cac qua trinh khac. Qua trinh con lai cling dugc yéu ciu tao ra mot socket.

Ngoai s6 hiéu cong, hai bén giao tiép con phai biét dia chi IP cia nhau. Dia chi IP
giiip phan biét mdy tinh nay voi may tinh kia trén mang TCP/IP. Trong khi s hi¢u cong
dung dé phan bié¢t cac qua trinh khac nhau trén cung mot may tinh.
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Process B2 Process C
Process A Process BE1

Transport protocol Transpott protocol Transpott protocol

MNetwork protocol MNetwotk protocol MNetwork protocol

Metwotls driver Metworl diver Metworls diver

Host A Host B Host C

Hinh 4.2 — Cong trong Socket

Trong hinh trén, dia chi ctia qua trinh B1 duoc xac dinh bang 2 thong tin: (Host B,
Port B1):

‘Dia chi may tinh cé thé 1a dia chi IP dang 203.162.36.149 hay la dia chi theo dang
tén mién nhu www.cit.ctu.edu.vn

S6 hiéu céng gan cho Socket phai duy nhat trén pham vi may tinh do, co gia tri
trong khoang tir 0 dén 65535 (16 bits). Trong do, cac cong tur 1 dén 1023 dugc goi la cong
hé thong dugc danh riéng cho cac qua trinh cua h¢ thong.

Cac céng mic dinh cua 1 s6 dich vu mang thong dung:

S6 hiéu cong Qua trinh hé thong
7 Dich vu Echo
21 Dich vu FTP
23 Dich vu Telnet
25 Dich vy E-mail (SMTP)
80 Dich vu Web (HTTP)
110 Dich vy E-mail (POP)

Bién Soan: Ngb Ba Hung - Nguyén Cong Huy 59



Khoa Cong Nghé Théng Tin - Dai Hoc Can Tho - Gido Trinh Lap Trinh Tmyén Th()ng

1.1.3. Cac ché dd giao tiép

Xét kién trac cua hé thbng mang TCP/IP

: Appheation Proboool A pphie shiom Protoccl Process
............... A mmeemeeen- _._-._-.-.-.I_.-.-_._-._._-. Layer
poTTmmmmmm . s,
i TCE UDF Traport
[User DatgramProtoccl) Layer
Hetarcak
Lawr
LS F W
: ¥
| Hadwae Data- bk
! Drtertiios Lawmr

Hinh 4.3 — B¢ giao thirc TCP/IP

Tang van chuyen gitip chuyén tlep cac thong di€p gilra cac chuong trinh Ung dung
v6i nhau. N6 ¢6 thé hoat dong theo hai ché do:

Giao tiép c6 ndi két, néu str dung giao thirc TCP
Hoac giao ti€p khong noi1 két, néu st dung giao thic UDP

Socket la giao dién gitra chuong trinh tmg dung vo1 tang van chuyén. N6 cho phép
ta chon giao thirc str dung & tdng van chuyén 1a TCP hay UDP cho chuong trinh tmg dung

cua minh.

Bang sau so sanh su khac bi¢t gitra hai ché dg giao ti€p cd noi két va khong noi két:

Ché @9 c6 ndi két (TCP)

Ché d9 khong ndi két (UDP)

Toén tai kénh giao tiép ao giira
hai bén giao tiép

Dit liéu dugc goi di theo ché do
bao dam: c6 kiém tra 13i. truyén
lai goi tin 161 hay mét, bao dam
thir tu dén cua cac goi tin . . .
Dit liéu chinh xéc, Téc d6 truyén
cham.

Khong ton tai kénh giao tiép 4o
giita hai bén giao tiép

Dir liéu duoc goi di theo ché do
khong bao dam: Khong kiém tra
16i, khong phat hién khong
truyén lai géi tin bi 16i hay mat,
khong bao dam thr ty dén cia
cac gbitin. ..

Dit liéu khong chinh xac, toc do
truyén nhanh.

Thich hop cho cac tmg dung can
toe do, khong can chinh x4c cao:
truyén Am thanh, hinh anh . . .
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1.2. Xay dung ing dung Client-Server véi Socket
Socket 13 phuong tién hiéu qua dé xay dung cac Gmg dung theo kiénq truc Client-
Server. Cac irng dung trén mang Internet nhu Web, Email, FTP 1a cac vi du dién hinh.

Phan nay trinh bay cic budc co ban trong viéc xdy dung cac ung dung Client-
Server su dung Socket lam phuong tién giao tiép theo ca hai ché do: C6 ndi két va khong
nbi két.

1.2.1. M6 hinh Client-Server sir dung Socket ¢ ché d6 c6 néi két (TCP)
Giai doan 1: Server tao Socket, gan s6 hiéu cong va lang nghe yéu cau noi két.

o socket(): Server yéu cau tao mot socket dé co thé sir dung cac dich vu cua
tang van chuyén.

« bind(): Server yéu cau gan sb hiéu cong (port) cho socket.

o listen(): Server lang nghe cac yéu cau ndi két tir cac client trén cong da dugc
gan.

Server san sang phuc vu Client.

Giai doan 2: Client tao Socket, yéu cau thiét lap mat ndi két vai Server.

« socket(): Client yéu ciu tao mot socket dé co thé sir dung cac dich vu cta ting
van chuyén, thong thuong hé thong tu dong gan mot sd hiéu cong con ranh
cho socket cua Client.

« connect(): Client goi yéu cau ndi két dén server co dia chi IP va Port x4c dinh.
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« accept(): Server chap nhan ndi két cua client, khi d6 mot kénh giao tiép o
duogc hinh thanh, Client va server c6 thé trao doi thong tin voi nhau thong qua
kénh 4o nay.

Giai doan 3: Trao doi thong tin gitra Client va Server.

« Sau khi chip nhan yéu ciu nbi két, thong thudng server thuc hién 1énh read()
va nghén cho dén khi c6 thong diép yéu ciu (Request Message) tir client goi
dén.

« Server phan tich va thyc thi yéu cau. Két qua s& duoc gdi vé client bang 1énh
write().

o Sau khi goi yéu cau bang 1énh write(), client chd nhan thong diép két qua
(ReplyMessage) tir server bang 1énh read().

Trong giai doan ndy, viéc trao d6i thong tin giira Client va Server phai tuan thi giao
thirc cua Umg dung (Dang thirc va ¥ nghia ctia cac thong di¢p, qui tac bat tay, dong bo
hoa,... ). Thong thudong Client s€ 1a ngudi gdi yéu cau dén Server trude.

Néu chung ta phat trién tng dung theo cac Protocol da dinh nghia sin, chung ta
phai tham khao va tuan thi dang nhiing qui dinh ctia giao thirc. Ban c6 thé tim doc mé ta
chi tiét cua cic Protocol dd dugc chudn hoa trong cac tai litu RFC (Request For
Comments). Nguoc lai, néu ching ta phat trién mot tmg dung Client-Server riéng cua
minh, thi cong viéc dau tién chiing ta phai thuc hién 1a di xay dung Protocol cho tmg dung.

Giai doan 4: Két thiic phién lam viéc.
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« Céc ciu lénh read(), write() c6 thé duoc thuc hién nhiéu lan (ky hiéu bang
hinh ellipse). .
o Kénh 40 s€ bi x6a khi Server hoac Client dong socket bang 1énh close().

Nhu vay toan bd tién trinh dién ra nhu sau:

1.2.2. Mé hinh Client-Server sit dung Socket & ché dd khong ndi két
(UDP)

Giai doan 1: Server tao Socket - gan sd hiéu cong.

o socket(): Server yéu cau tao mdt socket dé co6 thé su dung cac dich vu cua
tang van chuyén.

o bind(): Server yéu cau gan so hi€u cong cho socket..

Giai doan 2: Client tao Socket.
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Sau khi tao Socket xong, Client va Server ¢ thé trao doi thong tin qua lai v6i nhau
thong qua hai ham sendto() va recvfrom(). Pon vi dit liéu trao d6i giira Client va Server 1a
cac Datagram Package (Goi tin thu tin). Protocol cua ing dung phai dinh nghia khuén
dang va ¥ nghia ctia cac Datagram Package. Mdi Datagram Package c6 chira thong tin vé
dia chi nguo1 go1 va nguoi nhan (IP, Port).

1.3. Socket dwdi ngon ngir Java

Java hd trg 1ap trinh mang thong qua céac 16p trong goi java.net. Mot s6 16p tidu
biéu dugc dung cho lap trinh Client-Server sir dung socket lam phwong tién giao tiép nhu:

o InetAddress: Lop ndy quéan Iy dia chi Internet bao gdm dia chi IP va tén may
tinh.

« Socket: Hd tro cac phuong thire lién quan dén Socket cho chuong trinh Client
& ché do c6 ndi két.

« ServerSocket: Hd tro cic phuong thirc lién quan dén Socket cho chuong trinh
Server & ché d6 c6 ndi két.

o DatagramSocket: H) tro cac phwong thirc lién quan dén Socket & ché do
khong ndi két cho ca Client va Server.

o DatagramPacket: Lop cai dat goi tin dang thu tin nguoi dung (Datagram
Packet) trong giao tiép giira Client va Server & ché d6 khong ndi két.
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1.3.1. X4y dwng chwong trinh Client & ché dd c6 ndi két

Céc budc tong quat:

1. M& mdt socket ndi két dén server da biét dja chi IP (hay tén mién) va s6 hiéu
cong.

2. Lay InputStream va OutputStream gan véi Socket.

3. Tham khéo Protocol ctia dich vu dé dinh dang dang dit liéu trao ddi voi
Server.

4. Trao d6i dit lidu voi Server nho vao cac InputStream va OutputStream.

Pong Socket trurde khi két thiic chuong trinh.

e

1.3.1.1. Lop java.net.Socket

L6p Socket hd tro cac phuong thirc can thiét dé xay dung cac chuong trinh client st
dung socket & ché d§ c6 noi két. Dudi day 1a mot s6O phuong thue thuong dung dé xay
dung Client:

public Socket(String HostName, int PortNumber) throws IOException

Phuong thirc nay dung dé ndi két dén mot server co tén 1a HostName, cong 1a
PortNumber. Néu noi két thanh cong, mot kénh 4o s€ dugc hinh thanh gitra Client va
Server.

o HostName: Dia chi IP hoac tén logic theo dang tén mién.
o PortNumber: c6 gia tri ttr 0 ..65535

Vi du: Mo socket va ndi két dén Web Server cua khoa Cong Nghé Thong Tin, Pai
Hoc Can Tho:

Socket s = new Socket(“www.cit.ctu.edu.vn”,80);
Hoac: Socket s = new Socket(“203.162.36.149”,80);

public InputStream getInputStream()

Phuong thitc nay tra vé InputStream ndi véi Socket. Chuong trinh Client dung
InputStream nay dé nhan dir 1iéu tir Server goi ve.

Vi du: Lay InputStream cila Socket s:
InputStream is = s.getlnputStream();

public OutputStream getOutputStream()

Phuong thirc nay tra vé OutputStream ndi v6i Socket. Chwong trinh Client ding
OutputStream nay dé gdi dit liéu cho Server.

Vi du: Liy OutputStream cta Socket s:
OutputStream os = s.getOutputStream();

public close()

Phuong thie ndy s& dong Socket lai, giai phong kénh 4o, x6a ndi két giira Client va
Server.
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Vi du: Béng Socket s:
s.close();
1.3.1.2. Chuong trinh TCPEchoClient

Trén hé théng UNIX, Dich vu Echo duoc thiét ké theo kién triic Client-Server sir
dung Socket 1am phuong tién giao tiép. Cong mic dinh danh cho Echo Server 1a 7, bao
g6m ca hai ché do c6 ndi két va khong ndi két.

Chuong trinh TCPEchoClient sé& ndi két dén EchoServer ¢ ché do co ndi két, 1an
luot gbi dén Echo Server 10 ky tu tr ‘0’ dén '9', chd nhan két qua tra vé va hién thi ching
ra man hinh.

Hay luu chuong trinh sau vao tip tin TCPEchoClient.java

import java.io.*;
import java.net.Socket;

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

try {
Socket s = new Socket(args[0],7); // No1 két dén Server
InputStream is = s.getInputStream(); // Lay InputStream

OutputStream os = s.getOutputStream(); // Lay OutputStream
for (int i='0"; i<='9";i++){ // Gui ‘0’ ->’9’ den EchoServer

os.write(i); // Go1 1 ky tu sang Server
int ch = is.read(); // Cho nhan 1 ky tu tr Server
System.out.print((char)ch); // In ky tu nhan dugc ra man hinh
H
y o Iy

catch(IOException ie){
System.out.println("Loi: Khong tao duoc socket");
}  //catch
} //main

}

Bién dich va thyc thi chuong trinh nhu sau:

ommand Prompt

D:sprogz>javac TCPEchoClient. java

D:%progz>java TCPEchoClient 127 .8.8.1

Chuong trinh nay nhan mot d6i s6 1a dia chi IP hay tén mién ctia may tinh ma & d6
Echo Server dang chay. Trong hé théng mang TCP/IP mdi mdy tinh dugc gan mot dia chi
IP cuc bd 1a 127.0.0.1 hay co tén 1a localhost. Trong vi du trén, chuong trinh Client ndi
két dén Echo Server trén ciing may véi no.
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1.3.2. X4y dwng chwong trinh Server & ché d6 c6 ndi két
1.3.2.1. Lop java.net.ServerSocket

Lép ServerSocket hd trg cac phuong thire can thiét dé xay dung cac chuong trinh
Server sir dung socket & ché do c6 noi két. Dudi dy 1a mot sb phuong thire thuong dung
dé xay dung Server:

public ServerSocket(int PortNumber);

Phuong thirc ndy tao mot Socket véi s6 hiéu cong 1a PortNumber ma sau d6 Server
s€ lang nghe trén cong nay.

Vi du: Tao socket cho Server véi s6 hiéu cong 1a 7:
ServerSocket ss = new ServerSocket(7);

public Socket accept()

Phuong thirc nay lang nghe yéu cau ndi két cta cac Client. Day 1a mot phuong thirc
hoat dong ¢ ché d6 nghén. N6 s& bi nghén cho dén khi c6 mot yéu cau ndi két cua client
goi dén.

Khi ¢6 yéu cau noi két cua Client géi dén, nd s€ chap nhan yéu cau noi két, tra vé
mot Socket 1a mot dau ctia kénh giao tiép ao gitra Server va Client yéu cau noi ket.

Vi du: Socket ss cho nhan yéu cau ndi két:
Socket s = ss.accept();

Server sau d6 sé lay InputStream va OutputStream cua Socket méi s dé giao tiép
v6i Client.

1.3.2.2. Xy dung chwong trinh Server phuc vu tuin tw

Mt Server c6 thé duoc cai dat dé phuc vu cac Client theo hai cach: phuc vu tuan tu
hodc phuc vu song song.

Trong ché d6 phuc vu tudn ty, tai mot thoi diém Server chi chép nhan mdt yéu ciu
noi két. Cac y€u cau noi két cua cac Client khac déu khong duoc dép ung (dua vao hang
doi).

Nguoc lai trong ché do phuc vu song song, tai mot thoi diém Server chap nhan
nhiéu yéu cau ndi két va phuc vu nhiéu Client cing luc.

Cic buwéc tong quat ciia mot Server phuc vu tuin tw

1. Tao socket va gan sb hiéu cong cho server.
2. Ling nghe yéu cau ndi két.
3. V6i mot yéu cau ndi két duoc chép nhan thuc hién cac budc sau:
o Lay InputStream va OutputStream gan v&i Socket ciia kénh ao vira
duoc hinh thanh.
o Lap lai cong viéc sau:
= Cho nhén cac yéu cau (cong viée).
= Phan tich va thuc hién yéu cAu.
= Tao thong diép tra 1o1.
- Goi thong diép tra 101 vé Client.
= Néu khong con yéu cau hoic Client két thac, dong Socket va
quay lai budc 2.
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1.3.2.3. Chuong trinh STCPEchoServer

STCPEchoServer cai dat mot Echo Server phuc vu tudn tu & ché d6 co ndi két.
Server lang nghe trén cong mac dinh s6 7.

Hay Iuu chuong trinh sau vao tap tin STCPEchoServer.java
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System.err.println(" Server Creation Error:"+e);
}

h
}

Bién dich va thyc thi chuong trinh theo cach sau:

ommand Prompt - java STCPEchoServer

D=%progs>javac STCPEchoSerwver. java

D=%progs>java STCPEchoServer

Mé mot cira sé6 DOS khac va thuc thi chuong trinh TCPEchoClient ta c6 két qua
nhu sau:

&4 | Command Prompt

Hai chuong trinh ndy c6 thé ndm trén hai may khac nhau. Trong truong hop d6 khi
thuc hién chuong trinh TCPEchoClient phai cht y nhdp dung dia chi IP cua may tinh dang
chay chuong trinh STCPEchoServer.

Xem dja chi IP cia mot may tinh Windows bang 1énh ipconfig.
1.3.2.4. Server phuc vu song song
Cic buwéc tong quat ciia mot Server phuc vu song song

Server phuc vu song song gdm 2 phan thuc hién song song nhau:

. Phém 1: Xt 1y cac yéu cau ndi két. ‘ Femuest
e Phan 2: Xu ly cac thong di€p yéu cau
tur khach hang.

C6 chu trac nhu hinh sau, trong do Phan 1
la (Dispatcher Thread), Phan 2 la cac (Worker
Thread)

Phan 1: Lap lai cac cong viée sau:

« Liang nghe yéu cau nbi két cua khach
hang.
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« Chép nhan mot yéu cau ndi két.
o Tao kénh giao ti€p 40 mai véi khach hang.
o Tao Phan 2 dé xur ly cac thong di¢p yéu cau cua khach hang.

Phén 2: Lap lai céc cong vi¢e sau:
o Cho nhan thong di¢p yéu cau ctia khach hang.
e Phan tich va xur ly yéu cau.
o Godi thong di¢p tra 101 cho khach hang.
Phan 2 s& két thic khi kénh 4o bi x6a di.
Véi mdi Client, trén Server s€ c6 mot Phin 2 dé xu ly yéu‘ce‘iu cua khach hang.
Nhu vay tai mdt thoi diém bat ky luon ton tai 1 Phan 1 va 0 hoac nhiéu Phan 2.
Do Phan 2 thyc thi song song v&i Phan 1 cho nén n6 duoc thiét ké 1a mot Thread.
1.3.2.5. Chwong trinh PTCPEchoServer

PTCPEchoServer cai dat mot Echo Server phuc vu song song ¢ ché d6 co nbi két.
Server lang nghe trén cong mic dinh 1a 7. Chuong trinh nay gdm 2 16p:

« L&p TCPEchoServer, cai dat cac chirc ning ctia Phan 1 - xtr 1y cac yéu cau
nbi két cia TCPEchoClient.

« L&p RequestProcessing, 1a mot Thread cai dat cac chirc nang ciia Phan 2 - X
1y cac thong diép yéu cau.

Hay luu chuong trinh sau vao tap tin PTCPEchoServer.java
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class RequestProcessing extends Thread {
Socket channel; //Socket ctia kénh a0 ndi v6i Client hién tai
public RequestProcessing(Socket s){
channel = s; // Nhén socket cua kénh 4o ni v6i Client

}
public void run() {
try {
OutputStream os = channel.getOutputStream();
InputStream is = channel.getInputStream();
while (true) {
int n = is.read(); // Nhan ky tu tir Client
if (n=="-1) break; // Thoat néu kénh a0 bi x6a
os.write(n); // G6i ky tu nhan duge vé Client
h
}

catch (IOException e) {
System.err.println("Request Processing Error: "+e);
h
}
h

Bién dich va thyc thi chuong trinh nhu sau:

%% | Command Prompt - java PTCPEchoServer

D:xprogs >javac PTCPEchoServer. java
D:%xprogs>java PICPEchoServer

~ Sau d6 mo thém 2 ctia s6 DOS khac dé thyc thi chuong trinh TCPEchoClient ndi
két to1 PTCPEchoServer. Ta s€ nhan thay rang PTCPEchoServer c¢6 kha nang phuc vu
dong thoi nhiéu Client.

1.3.3. X4y dwng chwong trinh Client - Server & ché d9 khong ndi két

Khi sir dung socket, ta ¢ thé chon giao thirc UDP cho 16p vén chuyén. UDP viét tét
ctia User Datagram Protocol, cung cip co ché van chuyén khong bao dam va khong nbi
két trén mang IP, nguoc véi giao thirc van chuyén tin cdy, c6 ndi két TCP.

Ca giao thic TCP va UDP déu phén di liéu ra thanh céc goi tin. Tuy nhién TCP c6
thém vao nhiing tiéu dé (Header) vao trong géi tin dé cho phép truyén lai nhimg goi tin
that lac va tap hop cac goi tin lai theo thir ty ding din. UDP khong cung cip tinh ning
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nay, néu mot g61 tin bi that lac hodc bi 13i, n6 s& khoéng duoc truyén lai, va tht tu dén dich
cua céc goi tin cling khong giong nhu thur ty Iuc né dugce goi di.

Tuy nhién, vé toc 46, UDP s& truyén nhanh gip 3 1an TCP. Cho nén chung thudng
duoc dung trong cac ung dung doi hoi thoi gian truyén tai ngan va khong can tinh chinh
Xac cao, vi du truyén am thanh, hinh anh . . .

M6 hinh client - server sir dung 16p ServerSocket va Socket & trén su dung giao
thirc TCP. Néu mudn st dung mo hinh client - server véi giao thiec UDP, ta sir dung hai
16p java.net.DatagramSocket va java.net.DatagramPacket.

DatagramSocket dugc st dung dé truyén va nhan cac DatagramPacket. Dir liéu
duogc truyén di 1a mot mang nhimg byte, ching duoc gbi vao trong 16p DatagramPacket.
Chiéu dai cta dir liéu tdi da co thé dua vao DatagramPacket 1a khoang 60.000 byte (phu
thudc vao dang duong truyén). Ngoai ra DatagramPacket con chtra dia chi IP va cong cua
qué trinh gdi va nhan dir lidu.

Cong trong giao thirc TCP va UDP ¢ thé tring nhau. Trén cung mot may tinh, ban
c6 thé gan cong 20 cho socket ding giao thirc TCP va cong 20 cho socket sir dung giao
thirc UDP.

1.3.3.1. Lop DatagramPacket

Lop nay dung dé dong goi dir liéu goi di. Dudi day la cac phuong thie thuong su
dung dé thao tac trén dit liéu truyén / nhan qua DatagramSocket.

public DatagramPacket(byte[] b, int n)

« La phuong thirc khoi tao, cho phep tao ra mot DatagramPacket chira n bytes
dir liéu dau tién ciia mang b. (n phai nho hon chiéu dai ctia méang b)
« Phuong thuc tra vé mot d6i twong thudc 16p DatagramePacket

Vi du: Tao DatagramPacket dé nhan dix liéu:

byte buff[] = new byte[60000]; // Noi chita dir liéu nhan duoc
DatagramPacket inPacket = new Datagrampacket(buff, buff.lenth);

public DatagramPacket(byte[] b, int n, InternetAddress ia, int port)
o Phuong thirc nay cho phép tao mdt DatagramPacket chira dir li¢u va ca dia chi

cua may nhan dir liéu.
o Phuong thtic tra vé mdt doi tugng thude 16p DatagramePacket

Vi du: Tao DatagramPacket chira chudi "My second UDP Packet", v4i dia chi may
nhén 1a www.cit.ctu.edu.vn, cong cua qud trinh nhan 1a 19:

try {//Dia chi Internet cua may nhan
InetAddress ia = InetAddess.getByName("www.cit.ctu.edu.vn");
int port=19; // Cong cua socket nhan
String s = "My second UDP Packet"; // Dt li¢u géi di
byte[] b = s.getBytes(); // Doi chudi thanh mang bytes
// Tao gbi tin gdi di
DatagramPacket outPacket = new DatagramPacket(b, b.length, ia, port);

b
catch (UnknownHostException e) {
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System.err.println(e);

}

Cic phuong thirc Iy théng tin trén mot DatagramPacket nhin dwoc

Khi nhan dugc mdt DatagramPacket tr mot qua trinh khac gdi dén, ta co thé léiy
thong tin trén DatagramPacket nay bang cac phuong thirc sau:

o public synchronized() InternetAddress getAddress() : Dia chi may goi

« public synchronized() int getPort() : Cong ciia qua trinh gai

o public synchronized() byte[] getData() : D@ li€u tir goi tin

« public synchronized() int getLength() : Chiéu dai cta dir liéu trong gbi tin

Cac phuong thirc dat thong tin cho goéi tin gaoi

Trude khi goi mot DatagramPacket di, ta c6 thé dat thong tin trén DatagramPacket
nay bang cac phuong thuc sau:

o public synchronized() void setAddress(IntermetAddress dis) : Pat dia chi may
nhan.

« public synchronized() void setPort(int port) : Pt cong qué trinh nhan

« public synchronized() void setData(byte buffer(]) : Dat dir liéu goi

o public synchronized() void setLength(int len) : Dat chiéu dai dir li¢u goi

1.3.3.2. L6p DatagramSocket
L&p nay hd tro cac phuong thirc sau dé goi / nhan cac DatagramPacket

public DatagramSocket() throws SocketException

« Tao Socket kiéu khong ndi két cho Client. Hé théng tu dong gan s6 hiéu céng
chua str dung cho socket.

Vidu: Tao mot socket khong ndi két cho Client:

try {
DatagramSocket ds = new DatagramSocket();

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

b
public DatagramSocket(int port) throws SocketException

« Tao Socket kiéu khong ndi két cho Server véi sd hiéu céng duoc xac dinh
trong tham so (port).

Vidu: Tao mot socket khong ndi két cho Server voi s hiéu céng la 7:

try {
DatagramSocket dp = new DatagramSocket(7);

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

}
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public void send(DatagramPacket dp) throws IOException
« Dung dé goi mot DatagramPacket di.

Vi du: Goéi chuéi "My second UDP Packet", cho quéa trinh ¢ dia chi
www.cit.ctu.edu.vn, cong nhén la 19:

try {

DatagramSocket ds = new DatagramSocket(); /Tao Socket
//Pia chi Internet cia may nhan
InetAddress ia = InetAddess.getByName("www.cit.ctu.edu.vn");
int port=19;// Cong ctia qua trinh nhan
String s = "My second UDP Packet"; // Dit liu can goi
byte[] b =s.getBytes(); // Déi sang mang bytes
// Tao gobi tin
DatagramPacket outPacket = new DatagramPacket(b, b.length, ia, port);
ds.send(outPacket); // Go1 goi tin di

b

catch (IOException e) {

System.err.println(e);

}

public synchronized void receive(Datagrampacket dp) throws
IOException

« Cho nhan mot DatagramPacket. Qu4 trinh s& bi ngh&n cho dén khi c6 dit liéu
dén.

Vidu:

try {
DatagramSocket ds = new DatagramSocket(); //Tao Socket

byte[] b =new byte[60000]; // Noi chira dir li¢u nhan dugc
DatagramPacket inPacket = new DatagramPacket(b, b.length); // Tao goéi tin
ds.receive(inPacket); / Cho nhan goéi tin

b
catch (IOException e) {

System.err.println(e);

}
1.3.3.3. Chuwong trinh UDPEchoServer

Chuong trinh UDPEchoServer cai dat Echo Server ¢ ché d6 khong nbi két, cong
mac dinh 1a 7. Chuang‘trinh chd nhan tirng goi tin, lay dit li¢u ra khoi géi tin nhan duoc va
gdi nguoc dit liéu do vé Client.

Luu chuong trinh sau vao tap tin UDPEchoServer.java
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import java.net.*;
import java.io.*;
public class UDPEchoServer {
public final static int port = 7; / Céng mic dinh cta Server
public static void main(String[] args) {
try {
DatagramSocket ds = new DatagramSocket(port); // Tao Socket v6i cong 1a 7
byte[] buffer = new byte[6000]; // Ving dém chura dir li€u cho gdi tin nhan
while(true) { // Tao gobi tin nhan
DatagramPacket incoming = new DatagramPacket(buffer,buffer.length);
ds.receive(incoming); // Chd nhan goi tin goi dén
// Lay dir liéu khoi goi tin nhan
String theString = new String(incoming.getData(),0,incoming.getLength());
// Tao gbi tin goi chira dir 1i€u vira nhan dugce
DatagramPacket outsending = new DatagramPacket(theString.getBytes(),
incoming.getLength(),incoming.getAddress(), incoming.getPort());
ds.send(outsending);

}

h
catch (IOException e) {

System.err.println(e);
}
¥
}

Bién dich va thuc thi chuong trinh nhu sau

# |Select Command Prompt - java L

D:sprogs>javac UDPEchoServer. java

D:sprogs>java UDPEchoServer

1.3.3.4. Chuong trinh UDPEchoClient

Chuong trinh nay cho phép ngudi st dung nhan cac chudi tur ban phim, goi chudi
sang EchoServer ¢ ché d0 khong néi két & cong s6 7, chd nhan va in dir li€u tir Server goi
vé ra man hinh.

Luu chuong trinh sau vao tap tin UDPEchoClient.java
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import java.net.*;
import java.io.*;
public class UDPEchoClient extends Object{
public final static int serverPort = 7; // Cong mic dinh cta Echo Server
public static void main(String[] args) {
ty { | ,
if (args.length ==0) { // Ki€ém tra tham s0, la dia chi ctia Server
System.out.print("Syntax: java UDPClient HostName");
return;
}
DatagramSocket ds = new DatagramSocket(); // Tao DatagramSocket
InetAddress server = InetAddress.getByName(args[0]); // Pia chi Server
while(true) {
InputStreamReader isr = new InputStreamReader(System.in); // Nhap
BufferedReader br = new BufferedReader(isr); // mot chudi
String theString = br.readLine(); // tr ban phim
byte[] data = theString.getBytes(); // Doi chudi ra méng bytes
// Tao goi tin goi
DatagramPacket dp = new DatagramPacket(data,data.length,server, serverPort);
ds.send(dp); // Send go6i tin sang Echo Server
byte[] buffer = new byte[6000]; // Vung dém cho dir li€u nhan
// Go61i tin nhan
DatagramPacket incoming = new DatagramPacket(buffer, buffer.length);
ds.receive(incoming); / Chd nhan dit liéu tir EchoServer gdi vé
// Béi dit liéu nhan duoc dang mang bytes ra chudi va in ra man hinh
System.out.println(new String(incoming.getData(), 0, incoming.getLength()));
h

}
catch (IOException e) {

System.err.println(e);
}
}
}

Bién dich va thyc thi chuong trinh nhu sau:

4 | Command Prompt - java UDP

D:sprogs>javac UDPEchoClient. java

Df\prngs}jaua UDPEchoClient localhost

chao b
chao
khoe
khoe
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Chu ¥, khi thuc hién chuong trinh UDPEchoClient phai dua vao dbi s6 1a dia chi
cia may tinh dang thuc thi chuong trinh UDPEchoServer. Trong vi du trén, Server va
Client cung chay trén m{t may nén dia chi cua UDPEchoServer 1a localhost (hay
127.0.0.1). Néu UDPEchoServer chay trén méy tinh khac thi khi thuc thi, ta phai biét duoc
dia chi IP ciia may tinh d6 va cung cip vao ddi sd ciia chuong trinh. Chang han, khi
UDPEchoServer dang phuc vu trén may tinh & dia chi 172.18.250.211, ta s& thuc thi
UDPEchoClient theo ct phap sau:

java UDPEchoClient 172.18.250.211

1.4. Bai tap ap dung
Chii @@ 1: Client & ché dd c6 noi két
e Muc dich:
Viét cac chuong trinh Client ndi két dén cac server theo cac Protocol chuan.
« Yéu cau
Sinh vién thuc hién céc bai tap sau

o Bai1: Viét chuong trinh nhan ddi s 1a mot URL. Néi két dén Web
Server trong URL nhan dugc, 1ay trang web vé va in ra man hinh theo
dang textfile (html).

Chii dé 2: Client - Server ché dd c6 ndi két

e Muc dich:
o Viét cac chuong trinh Client -Server theo ché do c6 noi keét.
e Yéu cau

Sinh vién thuc hién cac bai tip sau, voéi moi bai tap hiy thiét ké mot Server
phuc vu ¢ ché do tuan tu va mét Server phuc vu ¢ ché do song song.

o Bai 1: Viét chuong trinh theo mé hinh Client-Server str dung dung
Socket ¢ ché d6 co ndi két. Trong do6
+ Server lam nhiém vu doc moét ky tu s6 tir'0' dén '9'.
( Viduy : nhan $6 0 : tra vé "khong" , 1 : tra vé "mot" ; ... ... 9 : tra vé
"chin", néu nhan ky tu khac s6 thi tra vé "Khong phai s6 nguyén" ).
+ Client s€ nhap vao 1 ky tu, gui qua Server, nhan két qua tra veé tir
Server va thé hién 1én man hinh

o Bai 2: Viét chuong trinh theo mo hinh Client-Server sir dung Socket &
ché do c6 nbi két. Trong d6 :
+ Server s& nhan cac yéu cau 1a mot chudi ¢6 khuoén dang nhu sau:
"OP Operantl Operant2\n*
Trong do:
- OP 1a moét ky tu chi phép toan mudn thue hién: '+, ' '/,
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- Operantl, Operant2 la d6i s ctia phép toan.
- Cac thanh phén trén cach nhau boi 1 ky tu trang '’
- Két thuc yéu cau bang ky tu xudng dong "\n'.

Mbi khi server nhan dugc mot thong diép né sé thuc hién phép toan:
Operant]l OP Operant2 dé cho ra két qua, sau do doi két qua thanh
chuoi va géi vé Client.

+ Client cho phép ngudi ding nhéap cac phép toan mudn tinh theo cach
thire thong thuong. Vi du: 100+200. Client tao ra thong di€ép yéu cau
theo dung dang do Server qui dinh, m6 ta vé phép toan muon Server
thuc thi, rdi goi sang Server, chd nhan két qua tra vé va in ra man hinh.

Chii dé 3: Client-Server & ché d9 khong ndi két

e Muc dich:
o Viét cac chuong trinh Client -Server theo ché d6 khong ndi két.
 Yéu ciu
o Bail: Viét chuong trinh Talk theo ché d¢ khong nbi két. Cho phép hai
ngudi ngdi trén hai may tinh co thé tan gau (chat) véi nhau.
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CHUONG 5
RPC va RMI

Muc dich

Chuong nay nham gidi thiéu cach thic xdy dung céc ing dung phan tan bang céac
co ché goi thu tuc tr xa (RPC - Remote Procedure Call va RMI - Remote Method

Invocation)

Yéu cau

Sau khi hoan tit chuong nay, ban c6 thé:

Dinh nghia dugc tng dung phéan tan 1a gi.

Trinh bay dugc kién trac cia mot tng dung phan tan xay dung theo co ché
goi thu tuc tir xa (RPC).

Trinh bay dugc kién trac cia mot ing dung phan tan (hay con goi Ung dung
dbi tuong phén tan ) xay dung theo co ché RMI cuia Java.

Trinh bay duogc cac co ché lién quan khi xay dung mot tmg dung theo kiéu
RMI.

Trinh bay dugc co ché van hanh ctia mot ing dung theo kiéu RMI.

Giai thich dugc vai tro rmiregistry server.

Liét ké duoc cac 16p cua java hd trg xay dung cac Gmg dung kiéu RML.

Trinh bay chi tiét cac budc phai qua khi xay dung mot ing dung theo kiéu
RMI.

Bién soan, bién dich va thyc thi thanh cong chuong trinh minh hga Hello.
Phén tich, thiét ké va cai dat duoc cac chuong trinh theo co ché RMI dé giai
quyét cac van dé cu thé.
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1.1. Loi goi thu tuc xa (RPC- Remote Procedure Call)

1.1.1. Giéi thiu

Lo1 goi tha tuc xa la mot co ché cho phép modt chuong trinh co thé goi thyc thi mdt
thu tuc (hay ham) trén mot may tinh khéc. Trong chuong trinh lic nay, ton tai hai loai thu
tuc: thu tuc cuc by va thu tuc & xa.

e Thu tuc cuc bg la thu tuc dugc dinh nghia, cai dat va thyc thi tai may cua
chuong trinh.

o Thu tyc ¢ xa la thu tuc dugc dinh nghia, cai dat va thyc thi trén mdt may tinh
khac.

Cu phap gitra 161 goi thu tuc cuc bd va ¢ xa thi giéng nhau. Tuy nhién, khi mgt thu
tuc & xa duoc goi dén, mot thanh ph?ln ctia chuong trinh goi 14 Stub s& chuyén huéng dé
kich hoat mot thu tuc trong ung nam trén mot may tinh khac voi may cua chuong trinh
goi. D6i véi ngudi 1ap trinh, viée goi thi tuc xa va tha tuc cuc bd thi gidng nhau vé mat cu
phap. Pay chinh 13 co ché cho phép don gian hoa viéc xay dung cac ung dung Client-
Server. Trong hé théng RPC, Server chinh 1a may tinh cung cap céc thi tuc ¢ xa cho phép
cac chuong trinh trén cdc may tinh khéac goi thuc hi¢n. Client chinh la cac chuong trinh co
thé goi cac tha tuc & xa trong qua trinh tinh toan ctia minh.

Mot Client c6 thé goi thu tuc ¢ xa cla nhiéu hon mot may tinh. Nhu vay su thuc thi
cua chuong trinh Client Iic nay khong con goi gon trén mot may tinh cua Client ma no trai
rong trén nhiéu may tinh khac nhau. Pay chinh 12 mo hinh cta tng dung phan tin
(Distributed Application).

1.1.2. Kién triic ciia chwong trinh Client-Server cai dit theo co ché 101 goi
thu tuc xa

_ Mot ung dung Client-Server theo co ché RPC duoc xdy dung gém c6 sau phan nhu
so do dudi day:

Client

Client Host “-—.—.  Server Host

Hinh 5.1 Kién trac chuong trinh kiéu RPC

Bién Soan: Ngb Ba Hung - Nguyén Cong Huy 80



Khoa Cong Nghé Théng Tin - Dai Hoc Can Tho - Gido Trinh Lap Trinh Tmyén Th()ng

Phan Client 12 mot qué trinh nguo1 dung, noi khoi tao mot 161 goi thu tuc tir xa. Moi
101 goi thu tuc & xa trén phan Client s€ kich hoat mot thu tuc cuc bd twong ing nam trong
phan Stub cua Client.

Phan ClientStub cung cép mot bd cac ham cuc bd ma phﬁn Client c6 thé goi. Moi
mot ham cua ClientStub dai dién cho mdt ham & xa duogc cai dat va thuc thi trén Server.

Mobi khi mot ham nao do cua ClientStub dugc goi boi Client, ClientStub s¢ dong
goi mot thong di€p dé mo ta vé thu tuc & xa tuong tmg ma Client mudn thye thi cing véi
cac tham sd néu c6. Sau d6 né s& nhd hé théng RPCRuntime cuc bo goi thong diép nay
dén phan Server Stub ciia Server.

Phan RPCRuntime quan 1y viéc truyén thong diép thong qua mang gitra may Client
va may Server. N6 ddm nhan vi¢c truyén lai, bdo nhén, chon duong géi tin va ma hoa
thong tin.

RPCRuntime trén may Client nhan thong diép yéu cau tur ClientStub, goi n6 cho
RPCRuntime trén may Server bang 1énh send(). Sau do goi 1énh wait() d€ cho két qua tra
vé tu Server.

Khi nhan dugc thong ti¢p tt RPCRuntime cua Client géi sang, RPCRuntime bén
phia server chuyén thong di€p 1én phan ServerStub.

ServerStub m¢é thong di¢p ra xem, xac dinh ham ¢ xa ma Client mudn thuc hién
cung véi cdc tham so cua nd. ServerStub goi mdt thu tuc tuong tmg nam trén phan Server.

Khi nhan dugc yéu cau cua ServerStub, Server cho thyc thi thu tuc duoc yéu cu va
g61 két qua thuc thi dugce cho ServerStub.

ServerStub dong goi két qua thuc trong mot goi tin tra 10, chuyén cho phan
RPCRuntime cuc b dé€ n6 goi sang RPCRuntime cua Client .

RPCRuntime bén phia Client chuyén goi tin tra 101 nhan dugc cho phan ClientStub.
ClientStub m¢ thong diép chtra két qua thuc thi vé cho Client tai vi tri phat ra 161 goi thu
tuc xa.

Trong cac thanh phan trén, RPCRuntime duoc cung gép boi hé thong. ClientStub va
ServerStub c6 the tao ra thu cong (phai 1ap trinh) hay c6 thé tao ra bang cac cong cu cung
cap bdi hé thong.

Co ché RPC dugc hd tro bai hau hét cac hé diéu hanh mang ciing nhu cac ngdn ngit
1ap trinh.

1.2. Kich hoat phuwong thire xa (RMI- Remote Method Invocation )
1.2.1. Gidi thi¢u

RMI 13 mot sy cai dit co ché RPC trong ngdn ngi 1ap trinh hudng d6i tuong Java.
Hé théng RMI cho phép mot d6i tuong chay trén mot may 4o Java ndy c6 thé kich hoat
mot phuong thic ciia mot ddi tuong dang chay trén mot may ao Java khac. Péi tuong co
phuong thie duoc goi tir xa goi 1a cac d6i twong ¢ xa (Remote Object).

Mot ting dung RMI thuong bao gdm 2 phan phan biét: Mot chuong trinh Server va
mot chuong trinh Client.
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e Chuong trinh Server tao mot s6 cac Remote Object, tao cac tham chiéu
(reference) dén ching va chd nhitng chuong trinh Client kich hoat cac
phuong thirc cua cac Remote Object nay.

o Chuong trinh Client ldy mot tham chiéu dén mot hodc nhidu Remote Object
trén Server va kich hoat cac phuong thirc tir xa thong qua cac tham chiéu.

Mot chuong trinh Client c6 thé kich hoat cac phuwong thirc & xa trén mot hay nhiéu
Server. Tt 13 sy thuc thi ciia chuong trinh duoc trai rong trén nhiéu may tinh. Day chinh
1a ddc diém cua cac ung dung phan tan. N6i cach khac, RMI 1a co ché dé xay dung cac
ung dung phan tan du6i ngdn ngir Java.

1.2.2. Kién triic ciia chwong trinh Client-Server theo co ché RMI

Kién trac mot chuong trinh Client-Server theo co ché RMI dugc md ta nhu hinh
dudi day:

[ Clemt WM | | SewverIWM |

Hinh 5.2 - Kién trGc chuong trinh kiéu RMI
Trong do:

« Server la chuong trinh cung cip cac dbi twong c6 thé dugc goi tir xa.

« Client 1a chwong trinh c6 tham chiéu dén cac phuwong thirc ciia cac ddi tuong
O xa trén Server.

« Stub chtra cac tham chiéu dén cac phuong thiic & xa trén Server.

« Skeleton don nhan cac tham chiéu tir Stub dé kich hoat phuwong thic twong
ung trén Server.

« Remote Reference Layer 13 hé thong truyén thong ctiia RMI.

Con dudng kich hoat mot phuong thirc ¢ xa duge mo ta nhu hinh dudi day:
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gl TN
Hinh 5.3 Co ché hoat dong cua RMI

1
1
|
I
1
1
L

1.2.3. Cac co ché lién quan trong mdt ing dung doi twong phan tan

Trong mot ing dung phan tan can c6 cac co ché sau:

Co ché dinh vi déi twong & xa (Locate remote objects): Co ché nay xac dinh
cach thirc ma chuong trinh Client c¢6 thé 1iy dugc tham chiéu (Stub) dén cac
doi tuong & xa. Thong thuong nguoi ta st dung mot Dich vu danh ba
(Naming Service) luu gitt cac tham khao dén cac ddi tuong cho phép goi tir xa
ma Client sau d6 c6 thé tim kiém.

Co ché giao tiép véi cac doi twong & xa (Communicate with remote objects):
Chi tiét cua co ché giao tiép voi cac dbi tuong ¢ xa duoc cai dit boi hé théng
RMI.

Tdi cdc I6p dang bytecodes cho cdc 16p ma né dwoc chuyén tdi qua lai gitta
May ao (Load class bytecodes for objects that are passed around): Vi RMI
cho phép cac chuong trinh goi phuong thirc tir xa trao doi cac dbi tuong véi
cac phuong thirc ¢ xa dudi dang cac tham s hay gia trj tra vé cua phuong
thirc, nén RMI can c6 co ché can thiét dé tai ma Bytecodes cua cac dbi tuong
tr may 4o nay sang may ao khac.

, Hinh duédi day mo ta ,m(f)t ung dung phan tdn dudi RMI st dung dich vu danh ba dé
lay cac tham khao cua céac doi tugng ¢ xa. Trong do:

Server dang ky tén cho :

d6i tugng c6 thé duge ah
goi tir xa cua minh véi -

Dich wvu danh ba |
(Registry Server). _ HRL protacel
Client tim dbi tuong & PR |

xa thong qua tén da Ug*mﬁw {'H% 1Ir
dugc ding ky trén ooy T (Web serer)
Registry Server (looks
up) va tiép dé goi cac Hinh 5.4 Vai trd ciia dich vu tén
phuong thure ¢ xa.
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« Hinh minh hoa ciing cho thdy cach thic ma hé thong RMI sir dung mot
WebServer san c6 dé truyén tai ma bytecodes cua cac 16p qua lai gitra Client
va Server.

1.2.4. Co ché van hanh cia cia mdt ing dung Client-Server theo kiéu
RMI

Tién trinh van hanh cia mot tmg dung Client-Server theo kiéu RMI dién ra nhu sau:

» Budc 1: Server tao ra cac dbi
tuong cho phép goi tir xa cung voi
cac Stub va Skeleton cta chung.

= Budc 2: Server su dung lop
Naming dé dang ky tén cho mot
do1 tugng tir xa (1).

» Budc 3: Naming dang ky Stub
ciia dbi tuong tir xa voi Registry
Server (2).

= Budc 4: Registry Server sin sang
cung cp tham thao dén d6i tuong
tir xa khi c6 yéu cau (3).

» (lient yéu cau Naming dinh vi dbi
tugng xa qua tén da dugc dang ky
(phuong thirc lookup) véi dich vu
tén (4). Server JVM

= Naming tai Stub cua d6i tugng xa tir dich vu tén ma ddi twong xa da ding ky
veé Client (5).

= (Cai dat d6i tugng Stub va tra vé tham khao d6i twong xa cho Client (6).

= Client thyc thi mot 101 goi phuong thirc xa thong qua dbi tugng Stub (7).

-‘

ilient Server

Client JVM
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1.2.5. Cac 16p hd tro chwong trinh theo kiéu Client-Server trong Java

Java hd trg cac 16p can thiét dé cai dat cac ung dung Client-Server theo kiéu RMI
trong cac goi: java.rmi. Trong s do cac 16p thuong dugce dung la:

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

1.3. Xay dung m¢t &rng dung phan tan véi RMI

Xay dung mot tmg dung phan tan bang co ché RMI gdm céc budc sau:

Thiét ké va cai dit cac thanh phan cta Gmg dung.

Bién dich cac chuong trinh ngudn va tao ra Stub va Skeleton.
Tao cac 16p co thé truy xuét tir mang can thiét.

Khoi tao ng dung

S

1.3.1. Thiét ké va cai @it cac thanh phan ciia ing dung.

Pau tién ban phai xac dinh 16p nao 1a 16p cuc bg, 16p nao 1a 16p duoc goi tur

xa. N6 bao gom cac budc sau:

Dinh nghia cdc giao dién cho cac phwong thirc ¢ xa (remote interfaces): Mot
remote interface mo ta cac phuong thirc ma né ¢ thé duogce kich hoat tir xa boi
cac Client. b1 cung v6i viée dinh nghia Remote Interface 1a viéc xac dinh cac
16p cuc bo lam tham sd hay gid tri tra vé cua cac phuong thirc duoc goi tir xa.
Cai ddt cac doi twong tir xa (remote objects): Cac Remote Object phai cai dat
cho mot hodc nhiu Remote Interfaces da duoc dinh nghia. Cac 16p cua
Remote Object class cai dat cho cac phuong thirc dugc goi tir xa da dugc khai
béo trong Remote Interface va cé thé dinh nghia va cai dat cho ca cic phuong
thirc dugc st dung cuc bo. Néu ¢6 céac 16p 1am ddi sd hay gia tri tra vé cho cac
phuong thire dugce goi tir xa thi ta cling dinh nghia va cai dit ching.

Cai dat cac chuong trinh Client: Cac chuong trinh Client c6 sir dung cac
Remote Object c6 thé duoc cai dat & bat ky thoi diém nao sau khi cac Remote
Interface da dugc dinh nghia.

1.3.2. Bién dich cac tip tin nguon va tao Stubs va Skeleton

Giai doan nay gdm 2 budc: Bude thtr nhét 13 dung chuong trinh bién dich javac dé
bién dich cac tap tin nguén nhu cac remote interface, cac 16p cai dat cho cac
remote interface, 10p server, 1p client va cac 16p lién quan khac. Ké tiép ta dung
trinh bién dich rmic dé tao ra stub va skeleton cho cac ddi tuong tur xa tur cac lop
cai dat cho cac remote interface.

Bién Soan: Ngé Ba Hung - Nguyén Cong Huy 85



Khoa Cong Nghé Théng Tin - Dai Hoc Can Tho - Gido Trinh Lap Trinh Tmyén Théng

1.3.3. Tao cac 16p c6 thé truy xuit tir mang

Tao mot tap tin chira tat ca cac file c6 lién quan nhu cac remote interface stub,
cac 16p ho trg ma chung can thiét phai tai vé Client va lam cho tip tin nay co thé
truy cap dén thong qua mot Web server.

1.3.4. Thuec thi wng dung

Thuyc thi rng dung bao g@)m viéc thuc thi rmiregistry server, thuc thi server, va
thuc thi client.

Tom lai cac cong viéc phai lam la:

« Tao giao dién (interface) khai bao cic phuong thic dugc goi tir xa ciia dbi
tuong.

o Tao 16p cai dit (implement) cho giao dién da dugc khai béo.

« Viét chuyong trinh Server.

« Viét chuong trinh Client.

« Dijch cac tap tin ngudn theo dang RMI dé tao ra cac 16p twong tmg va stub cho
client, skeleton cho server.

o Khéi dong dich vy registry.

e Thuyc hién chuong trinh Server.

o Thuyc thi chuong trinh Client.

1.3.4. Vi du minh hoa

Trong vi du nay ching ta dinh nghia mdt phuong thirc String sayHello() dugc goi
tir xa. Mdi khi phuong thirc ndy dugc kich hoat né s& tra vé chudi "Hello World" cho
Client goi nd.

Duéi day 1a cac bude dé xay dung tng dung:

Bugre 01: Tao giao dién (interface) khai bao cac phwong thirc dugc goi tir
xa cda doi tuwong.

o Cu phap tong quat:

import java.rmi.Remote;

import java.rmi.RemoteException;

public interface InterfaceName extends Remote {
ReturnType remoteMethodOne() throws RemoteException;
ReturnType remoteMethodTwo() throws RemoteException;

}...

o Dinh nghia remote interface c6 tén la Helloltf, c6 phuong thirc duoc
goi tur xa la String sayHello() nhu sau:

import java.rmi.Remote;

import java.rmi.RemoteException;

public interface Helloltf extends Remote {
String sayHello() throws RemoteException;

}
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Luu chuong trinh nay vao tap tin Helloltf.java

Budc 02: Tao 16p cai dat (implement) cho giao dién da dwgce khai bao:
o Cu phap tong quat:

import java.rmi. server.UnicastRemoteObject;
import java.rmi.RemoteException,;
public class RemoteClass extends UnicastRemoteObject implements
InterfaceName {
public RemoteClass() throws RemoteException {
super();
....... // Tmplement of Method

public ReturnType remoteMethodOne() throws RemoteException {
....... // Tmplement of Method

public ReturnType remoteMethodTwo() throws RemoteException {
....... // Definition of Method

o Dinh nghia 16p cai dat c6 tén la Hello cai dat cho remote interface
Helloltf

import java.rmi. server.UnicastRemoteObject;
import java.rmi.RemoteException;
public class Hello extends UnicastRemoteObject implements HelloItf {
public Hello() throws RemoteException {
super();

}
public String sayHello() {

return "Hello World !";

h
}

Luu chuong trinh nay vao tap tin Hello.java

Buéc 03: Viét chwong trinh Server:
o C phap tong quat:

import java.rmi.Naming;
import java.rmi.RemoteException;
import java.rmi.RMISecurityManager;
public class ServerName {
public static void main(String args[]) {
if (System.getSecurityManager() == null) { // Cai dit co ché bao mat
System.setSecurityManager(new RMISecurityManager());
b

try { ,
// Tao céc doi tuong tir xa
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RemoteClass remoteObject = new RemoteClass();

// Pang ky tén cho cac ddi tuong tir xa
Naming.rebind(“RegistryName", remoteObject);

-

catch (Exception e) {
System.out.println(’Error: . . .” + ¢);

h
}
}

o Tao server c6 tén HelloServer cl}l’ra mot ddi tuong tir xa obj thude 16p
cai dat Hello. Pang ky tén cho doi tugng obj 1a HelloObject

Luu chuong trinh nay vao tap tin HelloServer.java

Buéc 04: Viét chwong trinh Client:
o Cu phap tong quat:

import java.rmi.Naming;
import java.rmi.RemoteException;
public class Client {
public static void main(String args[]) {
String remoteObjectURL = "rmi://NameServer/RegistryName”;
Interfacename object = null;
try {
object = (InterfaceName)Naming.lookup(remoteObjectURL);
object.remoteMethodOne();
}

catch (Exception e) {
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System.out.println(" Error: 7+ e);

}
b
}

o Tao client c6 tén la HelloClient, tim dbi tuong HelloObject trén
rmiregistry chéng,han tai di\a chi 172.18.211.160. Goi phuong thirc
sayHello() va in két qua trd vé ra man hinh.

Luu chuong trinh vao tap tin HelloClient.java

Buwéc 05: Dich céc tip tin ngudn theo dang RMI dé tao ra cac 16p twong
ng va stub cho client, skeleton cho server:

o Cu phap tong quat:
javac InterfaceName.java RemoteClass.java Server.java Client.java

( Tao ra cac 16p InterfaceName.class RemoteClass.class Server.class
Client.class)

rmic RemoteClass
( Tao ra cac 16p cho Skeleton va Stub: RemoteClass_Skel.class
RemoteClass_Stub.class)

o Bién dich cac 16p trong Hello:
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mmand Prompt

D:sprogs>javac Hello.java Helloltf.java HelloSerwver. java HelloClient.java

D:sprogs>dir Hello*.class
Uolume in drive D has no lahel.
Uolume Serial Number is 5826—1F2A

Directory of D:vprogs

B2-/88-2803 11:28a 378 Hello.class
B2-88.-2803 11:28a 2684 HelloClient.class
B2/08 /2003 11:28a 215 Helloltf.class
A2/08.-2803 11:28a 1.84% HelloServer.class
A2-84-2003 @3:-13a 426 HelloYWorld.class
H2-.084-.2003 @3:13a 1,416 Hello_Skel.class
A2-084-2003 @B3:-13a 2.854 Hello_Stub.class

? File<(s> 2,228 hutes

B Dirdsl 1,.533,.521.,.928 hytes free

D:~progs>

Budc 06: Khéi dong dich vu rmiregistry
o Cu phap tong quat:
start rmiregistry [port]
Cong mic dinh 1a 1099.

o Khdi dong dich vu rmiregistry trén céng mac dinh nhu sau:

Cisatart pmiregistry

G

Khi @6 rmiregistry server s€ chay trén mdt ctra sO mdi, gilt nguyén ctra sO nay,
khong dong no lai.
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Hjzsdkl.4.0_01%bin' rmiregistr

Budc 07: Thue hién chwong trinh Server
o Cu phap tong quat:
java -Djava.security.policy =UrlOfPolicyFile ServerName

Trong d6 UrlOfPolicyFile 1a dia chi theo dang URL cua tap tin mo ta chinh
sach vé bao mat ma ngudn cua Server (policy file). N6 qui dinh "ai" (chuong
trinh, may tinh, qua trinh trén) s& c6 quyén download céc tap tin ciia né trong
d6 co stub. Dé don gian trong phan nay ta cho phép tit ca moi ngudi déu co
quyén download céc tap tin ctia Server. Khi trién khai cic tmg dung that su
ta phai c6 cac chinh sach bao mat nghiém ngit hon (Tham khao tai liéu vé
Security cua Java). File policy c6 dang nhu sau:

grant {
/I Allow everything for now
permission java.security. AllPermission;

¥
Luu ndi dung trén vao tap tin co tén policy.java

o Thuc thi HelloServer voéi dia tap tin plolicy nam ¢ thu muc
D:\progs\policy.java

mmand Prompt - java -Djava.security.policy

D:=“progs>java —Djava.security.policy=file:///D:/progs-policy. java HelloServer —
HelloObhject iz regisztried

Budc 08: Thue thi chwong trinh Client:
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o Cu phap tong quat
java ClientName
o Thuc thi HelloClient vé6i dia chi ctia rmiregistry dua vao trong tham s6

Pé thuc thi duoc chuong trinh HelloClient can c6 hai class ndm cung thu muc véi
no la Helloltf.class va Hello Stub.class.

% | Seleck Command Prompt

D:~progs >java HelloClient localhost
Hello Uowxrld *t -

D:sprogs>

1.4. Bai tap ap dung
e Muc dich:
Xay dyng ing dung phan tan theo co ché RMI.
« Yéu ciu
Sinh vién thyuc hi¢n cac bai tap sau:

o Bail: Xay dyng mot ing dung phuc vu vi¢c ban vé may bay cho cac
dai 1y phan tdn & cac tinh thanh khac nhau. Ung dung nay c6 céac 16p
sau:

- L&p chuyén bay: Pai dién cho mot chuyén bay
= C6 cac thude tinh: S6 hiéu chuyen bay, Ngay gio bay,
Noi di, Noi dén, Thoi gian bay, Tong s6 ghé, SO luong
ghé da ban, S6 luong ghé con trong
= Céc phuong thirc trén mot chuyén bay: phuong thirc xem
thong tin vé chuyén bay, phuong thirc mua vé, phuong
thire tra vé. Pé phuc vu cho nhiéu dai 1y cac phuong thirc
trén thudc loai dugc goi tir xa.
= Lop Server, tao ra nhidu chuyén bay va duy tri no dé cho phép
cac dai ly thue hién cac giao dich trén chuyén bay cu thé.
= Client la chuong trinh cho phép mdi dai ly dugc quyén xem
thong tin vé chuyén bay, mua vé, tra vé theo yéu cau.

Muc luc
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