Chuong IX

K&t noi cac co so dir liéu véi JDBC
va lap trinh trén mang

Chuong cudi gidi thiéu:
v' Tong quan vé két ndi CSDL véi ODBC va JDBC;
v’ Xay dung tng dung dua trén JDBC;
v' Phuong phép lap trinh trén mang va da luéng;
v’ Cic 16p Sockets ctia Java va cic tng dung.

9.1 Giéi thiéu téng quan vé ODBC va JDBC

Xu thé phét trién hién nay ctia cong nghé phadn mém la xay dung nhiing ting dung tich
hop, dua trén nhitng co s& dit lieu (CSDL) khac nhau dugc thiét 1ap ¢ nhi€u noi khac
nhau trén mang. ODBC (Open DataBase Connectivity) ciia Microsoft va JDBC (Java
DataBase Connectivity) cua Sun 1a nhitng cong cu phd dung hd tro dé phat trién nhitng
hé thong nhu thé.

ODBC

ODBC la mot trong nhitng giao dién CSDL dugc su dung phé bién nhat hién nay trén
cac may PC. ODBC cung cép céc chic nang cua mot ngon ngit 1ap trinh d€ tuong tac
v6i cac CSDL nhu: b6 sung, cap nhat, xod nhitng dit liéu khong cén thiét va nhan duoc
nhitng thong tin chi ti€t vé cdc bang, cac chi s6 hay khung nhin cta céc phan dit liéu
trong mot hé CSDL.

Mot ting dung ODBC thudng duoc t6 chic theo nam tang: ting ting dung, giao dién
ODBGC, tang quan 1y cdc bo diéu khién, bo diéu khién va tdng ngudn dit liéu.

» Tang ting dung cung cép GUI va cdc chiic nang xu 1y nghiép vu dugc viét bang
nhiing ngodn ngit 1ap trinh nhu Java, Visual Basic, hay C++. Chuong trinh tng
dung clia ban ¢6 thé su dung nhitng chic ning ODBC trong giao dién ODBC
dé tuong tac vdi cac CSDL.

= Tang quan ly cic bo diéu khién (Driver Manager) 1a mot bo phan cua
Microsoft ODBC. N6 1am nhiém vu quan 1y céc bo diéu khién c6 mat trong hé
thong dé nap hay chon dugc nhitng bo diéu khién thich hgp va cung cap cho
nhitng bo diéu khién d6 nhitng thong tin cén thiét. Boi vi mot chuong trinh Gng
dung ¢6 thé két n6i v6i nhiéu hon mot CSDL, nén Driver Manager phai dam
bao rang chinh hé¢ QTCSDL (Quan Tri CSDL) ctia hé CSDL tuong (ing s& nhan
dugc tat ca cac 10i goi ham huéng t6i né dé xir 1y va cdc ngudn dit liéu dugc
chuyén dung t6i chuong trinh ting dung theo yéu cau.

» Tang bo diéu khién (Driver) 1a thanh phén cho biét cu thé vé cac CSDL can két
n6i. D6 12 nhitng bo diéu khién duoc gan cho nhitng hé¢ CSDL tuong ting nhu:
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Access Driver, SQL Server Driver, va Oracle Driver, v.v. Giao dién ODBC c6
tap cdac ham nhu cdc Iénh SQL, quan 1y su két néi, cac thong tin vé CSDL, v.v.
Dai v6i nhitng CSDL & trén mang cuc bo hay trén Internet, ting Driver con
dam nhiém ca chiic nang xur 1y su trao déi thong tin trén mang.

* Trong ngit canh ciia ODBC, nguén dit liéu (Data Source) c6 thé 1a hé CSDL
nho, don gian cia MS Access hay nhiing kho dit liéu (Data Warehouse) 16n c6
hang chuc gigabyte.

JDBC

JDBC 1a giao dién dé két n6i voi CSDL, gébm mot tap cdc 16p doi tuong hd trg dé xu
ly CSDL quan hé va dé tuong tac véi cdc ngudn dit liéu khac nhau. ODBC 1a giao dién
cua ngon ngit C, va rat kho chuyén doi tuong tng sang dugc Java, con JDBC Ia giao
dién cta Java va hoan toan thong nhat vé6i nhitng thanh phan khac cua hé thong Java.

JDBC API (Application Programming Interface) dugc JavaSoft phat trién va 12 mot
phan cua tat ca cac cai dat ing dung cua JVM. JDBC API cung cap cac chic nang co
ban dé truy nhap (thudng & miic trung gian) t6i hau hét cdc hé CSDL thong qua SQL
(Structural Query Language). Ching ta c6 thé truy nhap va tim ki€m moi thong tin, ké
ca dir liéu vé am thanh, hinh anh dong tir nhiéu nguén khic nhau trén mang bang cach
st dung JDBC API dé nap chiing vao cac doi tugng clia Java va sau d6 xu 1y cdc thong
tin d6. Ban c¢6 thé nap JDBC tir dia chi: http://splash.javaSoft.com/jdbc.

Kién tric caa JDBC
Mobi CSDL déu c6 mot API riéng va muon tuong tdc véi CSDL d6 thi phai biét duoc
kién tric cua ching. Mu6n st dung duoc céc thong tin, dit liéu tir nhiéu CSDL trén
mang, ching ta phai st dung nhitng giao dién lap trinh tng dung (API) d€ két noi va
truy van vao cac CSDL.
Tuong tu nhu ODBC, JDBC cua Sun nhim tao ra nhiing giao dién trung gian gita
CSDL va Java. Vi JDBC API, ching ta c6 thé thuc hién dugc nhitng chiic ning co
ban doi véi CSDL:

»  Thuyc hién cac truy van vao mot CSDL,

= Xuly két qua tur truy vén,

» Xadc dinh cdc thong tin vé€ cau hinh hé thong.
Cic 16p trong JDBC API duoc st dung dé thuc hién nhitng chic nang trén duogc td
chtc theo kién tric nhu trong hinh H9-1.
JDBC dinh nghia cac d6i tugng API va cdc ham dé tuong tdc v6i nhiing CSDL da duoc
chi dinh. Chuong trinh tng dung Java két noi cdc CSDL ¢6 thé dugc t6 chiic nhu sau:

»  Trudc tién la tao ra doi tugng két noi vao mot CSDL,

= Tao ra d6i twong dé xt 1y céc cau Iénh,

» Truyén tham s6 cho céc lénh SQL trong cdc hé quan tri CSDL (DBMS) va cic

doi tugng xu ly cac cau l1énh do,
* Tim ki€m cdac thong tin la cac két qua truy van.

-216 -



ResultSet ResultSet ResultSet

Statement PreparedStatemnet CallableStatement

Connection

Chuong trinh
ung dung
DriverManager
Oracle Driver JDBC- ODBC Sybase Driver
Oracle ODBC Sybase

Database

Hinh H9-1 Kién tric cta JDBC

Cic 16p JDBC duoc t6 chiic trong géi java.sqgl. Cac 16p JDBC va cac chuong trinh tng
dung Applet hay iing dung doc Idp ctua Java c6 thé:

» D¢ ¢ cac mdy khéch,

* Hodc ciing ¢6 thé nap xudng tir mang.
Nhung t6t nhat 1 ching ta dé cac 16p JDBC & mdy khach, con cac DBMS (hé quan
tri CSDL) va cac dit liéu ngudn c6 thé dat 6 mdy phuc vu & dau d6 trén mang.

Mot chuong trinh muén két néi cic CSDL thong qua JDBC thi phai st dung bo diéu
khién dit liéu goc theo giao dién tuong ting v6i ting hé DBMS (hinh H9-1). D6i véi
cau ndi JDBC - ODBC trong Windows thi nén st dung JDBCODBC.DLL. Chuong
trinh tng dung clia Java c6 thé trao déi véi mdy phuc vu, hay céc tng dung khac
thong qua céc giao thitc RPC hoac HTTP [4].

JDBC - ODBC Bridge

JavaSoft cung cip bo diéu khién JDBC dé truy nhap vao cdc nguédn dit liéu dua vao
ODBC, ttic 1a tao ra cau ndi giita ching.

Cau noi JDBC - ODBC dugc t6 chic thanh 16p JdbcOdbe va thanh thu vién ngoai dé
truy nhap theo bo diéu khién ODBC (thu vién dong JDBCODBC.DLL).
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V6i cau noi JDBC - ODBC thi JDBC c6 uu diém néi troi 1a ¢6 kha nang truy nhap t6i
hau nhu tat ca cdc CSDL phé bién, twong tu nhu cac bo diéu khién cua ODBC.

9.2 Chuong trinh tng dung JDBC

Dé xtr Iy dugc dir lieu tir mot CSDL, chuong trinh Java phai thuc hién 1an lugt theo
cac budc sau:

1. Tru6c tién 1a goi ham gerConnection() dé nhan duoc doi tugng cua 16p
Connection;

2. Tao ra mot d6i tugng cua 16p Statement;

3. Chuén bi mot doi twong dé xir 1y 1énh ctia SQL va truy véan vao dit liéu theo
yéu cau; Cau lénh SQL c¢6 thé thuc hién truc tiép thong qua doi twong cua
Statement hodc c6 thé duoc bién dich dich thong qua d6i twong cla
PreparedStatementhay goi mot thu tuc dé luu lai thong qua CallableStatement.

4. Khi ham executeQuery() dugc thuc hién, thi két qua dugc cho lai 1a doi tugng
cta 16p ResualtSet bao gébm céc dong dit liéu va c6 thé st dung ham nexr() dé
xdac dinh cac dit liéu theo yéu cau.

Sau day chiing ta xét mot vai chuwong trinh twong déi don gian dé truy vén, cap nhat
vao mot CSDL.

Trudc tién, ching ta hay tao ra mot CSDL theo mo6 hinh quan hé, trong d6, méi muc
dit liéu dugc xem nhu mot dong tin vé doi tugng dugc luu trit. Moi dong sé chita mot
s6 cot, duge goi 1a truong dir liu. Diac diém chinh cia mo hinh quan hé 1a dir liu
dugc luu trit phai 1a thuan nhat, nghia 12 s6 trudng cla tit ca dong dir liéu phai bang
nhau. Mot s6 céc dong va céc trudong dit liéu duoc t6 chic thanh bang quan hé (bang
dit lieu) mo ta vé mot thuc thé hay mot méi quan hé nao do6 cta hé thong dng dung.
Nhi€u bang dit liéu nhu thé sé tao thanh CSDL.

Khi cac CSDL quan hé tr& nén phé bién, cic chuyén gia CSDL mong muén cé mot
ngon ngit CSDL van niang dé thao tdc trén cdc dit liéu va SQL chinh 1a ngon ngir ddp
ting dugc cdc yéu d6. SQL c6 nhiing cau tric 1énh d€ tao lap, cap nhat, xoa bo cic
bang, dong hay cac trudong dit liu trong hé thong. Ngoai ra SQL con hd tro dé quan
1y quyén truy nhap t6i cac phan tr dit liéu, quan 1y nguoi s dung, hay thuc hién sao
chép dit lieu, v.v. SQL c¢6 thé st dung két hgp v6i nhiing ngon ngit 1ap trinh nhu Java,
C++, v.v., dé xtr Iy dit liéu va tuong tac véi cac heé QTCSDL.

Gia str chiing ta c6 mot CSDL bao gdm nhiing bang dit liéu vé sinh vién va cdc mon hoc clia sinh vién.
Vi du: Bang Student gdm ba trudng StudentNo, FiNarme, va LName, trong A6 StudentNo 1a khoe.

StudentNo FName LName
1 Vi Van An
2 Tran Anh Tuén
3 Lé Hoa Lu
4 Nguyén Cong | Tuyén
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Bang B9.1 Bang dit liéu Student
Bang Subject c6 hai truong SubjectNo va SubjectName, SubjectNo 1a khoa.

SubjectNo SubjectName

M1 Lap trinh Java

M2 Co s& dit lieu

M3 Toén roi rac

M4 Phan tich, thiét k& hé thong

Bang B9.2 Bang dit liéu Subject

Tat nhién cac bang dit liéu trong mot hé CSDL phai duoc lién két v6i nhau thong qua
céc khod ngoai . D€ bang Student lién két duoc v6i bang Subject, ching ta phai tao
thém bang méi, vi du: bang Student_Subject c6 ba truong: StudentNo, SubjectNo va
Marks (diém thi mon hoc cua sinh vién) xdc dinh méi quan hé giita hai bang dit liéu trén
va luu diém thi timg mon cua sinh vién.

StudentNo | SubjectNo Marks
1 M2 6
2 M3 7
3 Ml 5
4 M4 8

Bang B9.3 Bang dit liéu Student_Subject
Chiing ta c6 thé st dung MS Access dé tao ra cac bang trén cia CSDL SVDB.

Nhu vay, truée khi viét chuong trinh JDBC, ching ta can phai biét dugc cau tric cia
nguon dit liéu. Chinh ham getConnection() sé cho lai tén mién cta nguoén dit liéu
(DSN), ID ctia ngudi sir dung va mat khau (password) dé truy nhap vao nguén dit liéu
can két noi.

Vidu9.1 Truy van vao CSDL.

Trong vi du nay ching ta muon liét ké tat ca ho (FName) va tén sinh vién (LName) tlr
bang Student trong CSDL StudentDB bang 1énh SELECT cua SQL.

// Mot vi du don gian str dung JDBC dé doc dit liéu tir CSDL: JDBCSample.java.

import java.sqgl.*;
public class JDBCSample(
public static void main (String[] args) {
try{// Nap Driver JdbcOdbcDriver
Class.forName ("sun.jdbc.odbc.JdbcOdbcDriver") ;
}catch (ClassNotFoundException e) {
System.out.println ("Khong nap duoc lop Driver") ;
return;

}
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try{// Moi truy nhap vao CSDL déu thuc hién trong khéi #ry - catch
// X4c dinh tén ctia CSDL, tén ngudi sit dung va mat khau
Connection con =
DriverManager.getConnection ("jdoc:odoc: StudentDB", """, "") ;
// Thiét 1ap va thuc hién cac 1énh ctia SQL
Statement stmt = con.createStatement () ;
ResultSet rs = stmt.executeQuery ("SELECT FName,
IName FROM SINHVIEN") ;
// Hién thi két qua sau khi da stt dung c4c Iénh clia SQL dé truy vin
while (rs.next ()) {
System.out.print (rs.getString ("FName")+ ™ ”);
System.out.println(rs.getString ("LName")) ;
}
// DBéng lai cac nguon dit liéu da duoc mé
rs.close () ;
stmt.close();
con.close () ;
}catch (SQLException se) {
System.out.println("Loi o SQL: " + se.getMessage());
se.printStackTrace (System.out) ;

}

Pay 1a chuong trinh Java don gian st dung JDBC API. Chuong trinh nay minh hoa
céc budc co s0, can thiét dé truy nhap vao cdc bang dit liéu va liét ké mot s6 trudng
dit liéu tir cac bang dit licu do.

L6p DriverManager
Tru6c khi stt dung mot bo diéu khién (Driver) thi né phai dugc dang ky véi
DriverManager. Diéu nay thuc hién dugc bang cich st dung ham forName() cua 16p
Class:
try{
Class.forName ("sun.jdbc.odbc.JdbcOdbcDriver") ;
Class.forName (“com.oracle.jdbc.OracleDriver”) ;
}catch (ClassNotFoundException e) {

// Xt 1y ngoai 1¢ khi khong nap dugc

}
Bo diéu khién JDBC sit dung 16p JDBC URL (Uniform Resource Locator) dé xdc
dinh va két n6i v6i mot CSDL. Dang tong quat ctia n6 1a:

Jdbc:driver:databaseName

Lép Connection

Doi tuong clia 16p java.sql.Connection ¢6 thé stt dung ham DriverManager.getConnection() dé
thiét 1ap mot ket noi:

Connection con =
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DriverManager.getConnection ("url", "userName", "password") ;

Trong d6, url la doi tugng ctia JDBC URL xac dinh tén cia CSDL can truy
nhap, userName tén clia ngudi st dung va mat khau password. D6i véi nhiing
CSDL khi mé& khong yéu cau khai bdo tén ngudi st dung va mat khau thi cac tham
bién d6 c6 thé 1a rong.

Connection con = DriverManager.getConnection ("url","","");

Sau khi da thiét lap duoc d6i tuong con dé két noi, chiing ta c6 thé sir dung cdc cau
lénh ctia SQL dé truy van vao CSDL. Trong JDBC c¢6 ba 16p xur 1y cdc cau lénh do.

Statement
Pai dién cho cac 1énh cua SQL.
PreparedStatement
Dai dién cho cédc 1énh duoc tién xir Iy ctia SQL nham tang hiéu qua xt 1y.
CallableStatement
Cho phép céc chuong trinh st dung JDBC dé truy nhap vdo bén trong mot
CSDL.
Lép Statement
Trong vi du trén, ching ta st dung doi tugng clia 16p Statement dé tao ra kha nang xu
1y cac cau lénh cua SQL.
Statement stmt = con.createStatement();

Sau d6 c6 thé sir dung cau lénh SELECT ctia SQL dé truy van va thao tdc trén nhitng
d liéu nhan duoc.

Lép ResultSet

ResultSet rs = stmt.executeQuery ("SELECT * FROM STUDENT");

Chon ra tat ca cac dong cta bang STUDENT va gan cho do6i tuong rs cla
ResultSet. Chiing ta ¢6 thé xem ResultSet nhu 1a d6i tuong chita nhiing két qua
truy van vao CSDL theo cau 1énh SELECT cua SQL.

Dé doc gid tri cua céc cot (trudng dit lieu) c6 thé sir dung ham dang getXXX(),
trong d6 XXX dugc thay th€ tuong ting bang tén cac 16p, nhu gerString(),
getByte(), getlnt(), v.v. tuy thuoc vao cdc kiéu cta cdc truong dir lieu. Ham
next() cho phép doc dong dit liéu tiép theo.

while (rs.next ()) {

System.out.println(rs.getString ("TEN SV"));
}

Luu y. Gia tri tra lai cuia ham getXXX(args) 1a dit liéu cua truong c6 tén la args
cuia cac dong dit liéu da duoc chon ra. Ngoai ra ciing cAn phan biét cdc kiéu clia
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Java véi cic kiéu dit liéu cua SQL. Bang B9.4 mo ta céc ki€u dit liéu twong tng
ctia Java, SQL va cac ham getXXX().

Kiéu ctia SQL Kiéu cta Java Ham getXXX()
CHAR String getString()
VARCHAR String getString()
LONGVARCHAR String getString()
NUMBERIC java.math.BigDecimal  getBigDecimal()
DECIMAL java.math.BigDecimal  getBigDecimal()
BIT Boolean (boolean) getBoolean()
TINYINT Integer (byte) getByte()
SMALLINT Integer (short) getShort()
INTEGER Integer (int) getInt()

BIGINT Long (long) getLong()
REAL Float (float) getFloat()
FLOAT Double (double) getDouble()
DOUBLE Double (double) getDouble()
BINARY byte[] getBytes()
VARBINARY byte[] getBytes()
LONGVARBINARY  byte[] getBytes()
DATE java.sql.Date getDate()

TIME java.sql.Time getTime()
TIMESTAMP java.sql.Timestamp getTimestamp()

Bang B9.4 Cic kiéu dit liéu tuong tng cta Java, SQL va cdc ham gertXXX()

Lép Statement con c6 ham executeUpdate() dé cap nhat dit lieu va cho lai két
qua 1a s6 nguyén chi ra s6 dong ctia CSDL da duoc két ndi, ham execute() duoc
stt dung dé thuc hién cic lénh ctia SQL.

Vidu 9.2 Doc, hién thi va cap nhat dit liéu trong CSDL: StudentDB.

import java.sqgl.*;

public class UpdateStudentName {
int i,NoOfColumns;
String StNo, StFName,
String uid, pw;
public void ListStudent ()

StLName;
throws SQLException {
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// Khéi tao va nap JDBC-ODBC driver.
try{
Class.forName ("jdbc.odbc.JdbcOdbcDriver") ;
}catch (ClassNotFoundException e) {

System.out.println ("Unable to load Driver Class");
return;
}
// Thiét 1ap d6i tugng két noi
Connection ExlCon=DriverManager.getConnection ("jdbc:odbc:StudentDR",
uid="admin",pw="sa");
// Tao lap d6i tugng cua Statment
Statement Ex1Stmt=Ex1Con.createStatement ()
// Thuc hién 1énh truy van SQL thong qua 1énh SELECT
ResultSet Exlrs=ExlStmt.executeQuery (
"SELECT StudentNo, EName, IName FRCOM Student");
// Thuc hién doc ting dong tir két qua truy van va hién thi Ién man hinh
System.out.println ("Student Number First Name LastName");
while (Exlrs.next ()) {
// Boc timg truong dit liéu va gan cho cac bién clia Java
StNo= Exlrs.getString(l); // Lay két qua cua truong so 1
StFName=Exlrs.getString (2); // L&y két qua cla truong s6 2
StLName=Exlrs.getString(3); //Lay két qua cua truong s6 3
System.out.println(StNo + " " + StFName + " " + StLName) ;
}
}
// Thay ho (StFName) va tén (StLName) sinh vién c6 s6 hiéu la STNo:. cap nhat lai
public void UpdateName (String StFName,
String StLName, String StNo) throws SQLException
{
int RetValue;
// Khéi tao va nap JDBC-ODBC driver.
try{
Class.forName ("jdbc.odbc.JdbcOdbcDriver") ;
}catch (ClassNotFoundException e) {
System.out.println ("Unable to load Driver Class");
return;
}
// Thiét 1ap d6i tuong két noi
Connection Ex1Con=DriverManager.getConnection ("jdoc:odoc:StudentDR",
uid="admin",pw="sa") ;
// Tao 1ap doi tugng cua Statment
Statement Ex1Stmt=Ex1Con.createStatement () ;
// Tao ra mot xau gom cac tham s cho 1énh executeUpdate ()
String SQIBuffer = "UPDATE Studends SET FirstName = " + StEName +
", LastName = " + StIName + " WHERE StudentsNo = "+StNo;

-223 -



// Thuc hién cap nhat dit liéu trong SQL thong qua executeUpdate ()
RetValue= Ex1Stmt.executeUpdate (SQLBuffer) ;

System.out.println ("Updated " +RetValuet "rows in the Database.");
}

public static void main (String[] args) {
UpdateStudentName sv = new UpdateStudentName () ;
try{
/| Liét ké tat ca ho, tén sinh vién & bang Student nhu da dugc xay dung & trén
sv.ListStudent () ;
// Cap nhat: Thay sinh vién ¢6 ma s6 2 c¢6 ho Vu Thuy vaténla Lan
sv.UpdateName ("Vu Thuy ","Lan","2");
}catch (SQLException se) {
System.out.println("SQL Error" + se);
return;

}

}

L6p DatabaseMetaData

Muon xu ly tot cac dit lieu cia mot CSDL thi chiing ta phai bi€t dugc nhiing thong tin
chung vé cau tric cua CSDL d6 nhu: hé QTCSDL, tén ctia ciac bang di liéu, tén goi
cua cac truong dit lieu, v.v .

Dé biét dugc nhitng thong tin chung vé cau triic cia mot hé CSDL, chiing ta ¢6 thé sir
dung giao dién java.sql.DatabaseMetaData thong qua ham getMetaData().

DatabaseMetaData dbmeta = con.getMetaDatal()
trong do, conla doi tugng két noi da dugc tao ra boi 16p Connection.

LGp DatabaseMetaData cung cap mot s6 ham duoc nap chong dé xac dinh
duoc nhitng thong tin vé cau hinh ctia mot CSDL. Mot s6 ham cho lai d6i tuong
cta String (getURL()), mot so tra lai gia tri logic (nullsAreSortedHigh()) hay tra
lai gid tri nguyén nhu ham getMaxConnection()). Nhitng ham khac cho lai két
qua la cic doi tuong cua ResultSet nhu: getColumns(), getTableType(),
getPrivileges(), v.v.

Vi du 9.3 Chuong trinh x4c dinh nhiing thong tin chung vé cau tric cua CSDL.
import java.sqgl.*;
import java.util.StringTokenizer;
public class DBViewer
final static String jdbcURL = "jdbc:odbc:StudentDB";
final static String jdocDriver = "sun.jdobc:odbc:JdbocOdbcDriver";
public static void main (String[] args) {
System.out.println ("---Database Viewer ---");
try {
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// Dang ky bo diéu khién JdbcOdbcDriver

Class.forName (jdbcDriver) ;

// Két noi véi CSDL StudentDB

Connection con =
DriverManager.getConnection (jdbcURL, "", "");

// Tao ra dbmd dé nhan cdc thong tin vé c4u tric cuia CSDL da két n6i

DatabaseMetaData dbmd = con.getMetaDatal()

// In ra nhiing thong tin vé cu tric cua CSDL da két noi

System.out.println ("Drive Name: " + domd.getDriverName());

System.out.println ("Database Product: " +
dbmd.getDatabaseProductName () ) ;

System.out.println ("SQL Keywords Supported:" );

// Tao ra d6i twong st dé nhan céc tir khoa cuia SQL
StringTokenizer st =
new StringTokenizer (dbmd.getSQLKeywords (),",")
while (st.hasMoreTokens ())
// Hién thi cac tir khod ctia SQL
System.out.println(""+st.nextToken())
// Doi tugng allTables chia tit ca cac bang trong CSDL
String[]tableTypes = {"TABLE"};
ResultSet allTables =
dbmd.getTables (null,null,null, tableTypes) ;
while (allTables.next()) {
// Poc va in ra tén, ki€u cla timg bang
String table name =
allTables.getString ("TABLE NAME") ;
System.out.println ("Table Name:" + table name);
System.out.println ("Table Type:" +
allTables.getString ("TABLE TYPE"));
System.out.println("Indexs: ");
// Xéac dinh tén ctia chi s6 (Index) va tén cac truong dit liéu
ResultSet indexlist = dond.getIndexInfo (null,null,
table name, false, false) ;
while (indexList.next()) {
// Inra tén clia chi s6 (Index) va ten cac trudng dit liéu
System.out.println ("Index Name:" +
indexList.getString ("INDEX NAME")) ;
System.out.println ("Column Name:" +
indexList.getString ("COLUMN NAME")) ;
}
indexList.close ()
}
allTables.close() ;
con.close () ;
}catch (ClassNotFoundException ce) {
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Systam.out.println ("Unable to load database driver class");
}catch (SQLException se) {
System.out.printIn ("SOL Exogption: " + se.getMessage()) s
t
bl
Gia su StudentDB 1a CSDL dugc tao ra boi Microsoft Access thi chuong trinh trén
thuc hién s€ cho két qua dang:
--- Dabase Viewer ---
Driver Name: JDBC-ODBC Bridge
Database Product: Access
SQL Keywords Supported:
ALPHANUMERIC
BYTE

Table Name: Student
Table Type: TABLE
Indexs:
Index Name: PrimaryKey
Column Name: StudentNo

L6p ResultSetMetaData

Giao dién ResultSetMetaData cung cap cac thong tin vé cdu trdc cu thé clia ResultSet,
bao gém ca s6 cOt, tén va gia tri cha chiing. Vi du sau 12 mot chuong trinh hién thi cac
ki€u va gid tri clia tiing trudng ctia mot bang dit liéu.

Vi du 9.3 Chuong trinh hién thi mot bang dit liéu.

import java.sqgl.*;
import java.util.StringTokenizer;
public class TableViewer ({
final static String jdbcURL = "jdbc:odbc:StudentDB";
final static String jdbcDriver =
"sun.jdbc:odbc:JdbcOdbcDriver";

final static String table = "STUDENT";

public static void main(java.lang.String[]largs) {
System.out.println("---Table Viewer ---");
try {

Class.forName (jdbcDriver) ;

Connection con =
DriverManager.getConnection (7dbcURL,

Statement stmt = con.createStatement();

/| Poc ra ca bang Student va dua vao doi tugng rs

ResultSet rs = stmt.executeQuery ("SELECT * FROM " + table);

// Doc ra céc thong tin vé rs

ResultSetMetaData rsmd = rs.getMetaDatal();

/| Xac dinh s6 cOt cua rsmd

int colCount = rsmd.getColumnCount () ;

nw "") .
4
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}

for(int col = 1; col <= colCount; col++)

{

// In ra tén va kiéu cua timg truong dit liéu trong rsmd
System.out.print (rsmd.getColumnLabel (col)) ;
System.out.print (" (" + rsmd.getColumTypeName (col) + ")");
if (col < colCount)

System.out.print (", ");

}

System.out.println();

while (rs.next ()) {

}

// In ra dong di liéu trong rsmd

for(int col = 1; col <= colCount; col++)
{
System.out.print (rs.getString(col));
if(col < colCount)

System.out.print (" ");
}
System.out.println();

rs.close();
stmt.close();
con.close () ;

}

catch (ClassNotFoundException e) {

System.out.println ("Unable to load database driver class");

}
catch (SQLException se) {

System.out.println ("SQL Exception: " + se.getMessage());

Dich va thuc hién chuong trinh trén chiing ta c6 dugc két qua dang:

- - - Table Viewer - - -

StudentNo (SHORT), FName (VARCHAR), LName (VARCHAR)
1 Vi Van An

2 Tran Anh Tuan,

Nhitng van dé sau hon vé két n6i CSDL va ting dung, ban ¢ thé tham khdo & tai liéu
sO [4].

9.3 Léap trinh trén mang

Dé trao d6i duoc gifta cac tng dung vdi nhau trén mang, Java st dung TCP/P dé két
n6i mang thong qua két noi cdc socker (hoc) dé gui va nhan cdc thong diep
(message). D6 chinh 1a sy trao d6i diém vé6i diém (point - to - poini), trong d6 mot
diém cudi 1a tng dung cua ban.
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Mot socket d6éng vai trd nhu 12 mot ddu cudi clia qud trinh trao d6i trong mot hé
thong hay gitta cdc hé thong vdi nhau. Java cung cap nhiéu 16p dé€ thuc hién cic nhiém
vu cua socket phuc vu va socket khach hang.

Tén 16p/ giao dién | Mo ta cac chiic nang

InetAddress Biéu dién dia chi cla Internet
ServerSocket Biéu dién cho Server Socket
Socket Biéu dién cho Client Socket

DatagramSocket Bi€u dién cho Datagram Socket, mot dang cai
dat cua giao 1€ két ndi

DatagramPacket Biéu dién cho Datagram Packet, m6 ta chi tiét
v€ noi nhan va vé dit liéu duoc gui di

SocketImpl Cai dat cho Server Socket va Socket

SocketImplFactory | Mot thé hién cu thé clia Socketlmpl

Bang B9.5 Cac 16p xu 1y socket trén mang

Socket cuia Java

Trong Java c6 16p Socket & g6i java.net d€ thuc hién céc két noi theo TCP/IP. Vi du,
dé két n6i mot socket v6i Web Server thuc hién qua cong mac dinh (port 80) & dia
chi: http://www.javasoft.com thi can phai tao ra mot d6i tugng clia Socket nhu sau:

Socket soc = new Socket(“ www.javasoft.com’,80);
Khi d6 c6 thé xay ra hai ngoai 1é:

1. Gap ngoai 1& UnknownHostException: khong xac dinh dugc may chu hay may
chu khai bao khong hop 1¢;

2. Gap ngoai 1&¢ /IOException: néu két ndi socket vGi may chu hop 1&€ nhung khong
thuc hién duoc.

Khi két n6i thanh cong thi viéc ti€p theo 1a thuc hién trao d6i céc thong diép thong qua
InputStream va OutputStream.

InputStream instream = soc.getlnputStream();
OutputStream instream = soc.getQutputStream();

Vidu 9.4 St dung 16p Socket dé tim thong tin (doc cac tép Atml) tx Web Server.
Gia str ching ta muon truy nhap thong tin & dia chi:
http://www.nus.edu.sg:80/NUSinfo/UG/ug.html

Luu y: Ci phap cua HTTP URL c¢6 dang chinh:
http://hostName[:portNumber]/directory/fileName

/| WebRetriever.java

import java.io.*;
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import java.net.*;
class WebRetriever {

Socket soc; // Doi tuong dé thuc hién két noi socket
OutputStream os; // Doi tuong dé giri thong diép
InputStream is; // Doi tuong dé nhan thong diép

WebRetriever (String server, int port) throws IOException,
UnknownHostException({

soc = new Socket (server, port);
0s = soc.getOutputStream() ;
is = soc.getInputStream();

}
void request (String path) {// Gli di mot thong diép (yéu cau)
try{
String msg = "GET " + path + "\n\n";
os.write (msg.getBytes());
}catch (IOException e) {

System.err.println("Error in HTTP request!");
}
}
void getResponse () { // Nhan mot thong diép (dé tra 16i)
int c;
try{
while((c = is.read()) != -1) // Boc timg ky tu

System.out.print ( (char)c); // In ra ting ky tu
}catch (IOException e) {
System.err.println ("Error in reading from Web Server!");
}
}
public void finalize () { // Don dep (giai phong cac doi tuong)

try{
is.close();os.close();soc.close();
}catch (IOException e) {

System.err.println ("Error in closing connection!");

}

}

public static void main (String argsl[]) {
tryf

WebRetriever w = new WebRetriever ("www.nus.edu.sg",80);
w.request ("/NUSinfo/UG/ug.html") ;
w.getResponse () ;
}catch (UnknownHostException h) {
System.err.println ("Hostname Unknown!");
}catch (IOException e) {
System.err.println ("Error in connecting to Host!");

}
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Lé6p ServerSocket

Trong vi du 9.4 ching ta da xét mot chuong trinh thuc hién két n6i véi may phuc vu
(Serven). Ti€p theo ching ta mu6n xay dung mot chuong trinh dé€ phuc vu khach hang
(Clienf). Chiing ta xét trudng hop doi xtng, trudng hop trao doi hai chiéu.

Trong mo hinh mang cua Java, cdc yéu cau cua khach hang dugc xUr 1y boi 16p
ServerSocket.

Dé két n6i dugc v6i may phuc vu thi tram phuc vu cin phai biét duoc hai thong tin: s6
hiéu chia cng két noi va mdy chu (Host), con ServerSocket thi can phai biét s6 hiéu
ctia may khach.

Qua trinh thuc hién theo mo hinh Server / Client c6 thé mo ta khai quat nhu sau:

Qua trinh phuc vu Qua trinh yéu cau (khach hang)

ServerSocket s = new ServerSocket (8050); Qua trinh thyc hién cong viéc riéng

// Cong da dang ky chd yéu cdu ctia khach

Socket socl = s.accept();

// Cho khach sap t6i

// Su thuc hién cua Server bi treo lai Socket soc2 =new Socket(server; 7070)
Cho...

// Nhan duoc yéu cau ctua khach hang

// Tram Server hoat dong tr¢ lai v

Hinh H9-2 Qua trinh thuc hién Server/Client

Hién nhién hai d6i tuong socl, soc2 1a d6i ngau nhau: mot d6i tugng doc nhitng thong
tin ma doi tugng kia gui va ngugc lai doi tuong nay gui va doi tugng kia nhan.

Vidu9.5 Xay dung 16p WebServer dé phuc vu cho khach hang.

import java.io.*;
import java.net.*;
import java.util.*;
class WebServer {
Socket soc;
OutputStream o0s;
DataInputStream is;
String resource;
// Nhan céac yéu cau
void getRequest () {
try{
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String msg;
while((msg = is.readLine()) != null) {
// Néu khong c6 yéu cau thi thoat khoi chu trinh while
if (msg.equals("")) break;
// Stt dung 16p StringTokenizer dé géi cdc xau
StringTokenizer t= new StringTokenizer (msqg);
// Lay ra tir dau ctia moi dong
String token = t.nextToken();
/] Néu token Ia*“GET” thi doc foken ti€p
if (token.equals ("GET"))
resource = t.nextToken();
}
}catch (IOException e) {
System.err.println ("Error receiving Web request!");
}
}

void returnResponse () {

int c;
try{
FileInputStream f = new FileInputStream("." + resource);
while((c = is.read()) != -1)
os.write(c); // Ghi tung ky tu 1én tép

f.close();
}catch (IOException e) {
System.err.println ("Error in reading fram Web Server!");
}
}
public void finalize () {
try{
is.close();os.close () ;soc.close ()
}catch (IOException e) {
System.err.println ("Error in closing connection!");

}
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WebServer (Socket s) throws IOException({

soc = s;
0s = soc.getOutputStream() ;
is = new DatalInputStream(soc.getInputStream());
}
public static void main (String argsl[]) {
try{
ServerSocket s = new ServerSocket (8080);
WebServer w = new WebServer (s.accept());

w.getRequest () ;
w.returnResponse () ;
}catch (IOException e) {
System.err.println ("Error in Server!");
}
}
}

Mu6n biét chi tiét va diy di vé 1ap trinh trén mang véi cdc giao dien AWT API, ban c6 thé
tham khao 6 tai liéu [8].
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