SQL and JDBC

* SQL (adatabase query language)
= CREATE/DROP
= INSERT/DELETE/UPDATE
« SELECT

* JDBC (Java Database Connectivity)
= The standard way to access databases from Java.
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SOL

e Standard query language for accessing relational
databases.

* Persistency of data across program invocations.
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Sample Application
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CREATE TABLE

CREATE TABLE Enpl oyees (

FNANVE VARCHAR ( 30),
M NI T VARCHAR (1),
L NAVE VARCHAR ( 30),
CPR VARCHAR (11),
SALARY NUMERI C (8, 0),
DNO NUVERI C (2, 0)):

CREATE TABLE Departnents (

DNANE VARCHAR ( 20),
DNUVBER NUMVERI C (3, 0),
MGRCPR VARCHAR (11),

MGRSTARTDATE DATE) ;
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DROP TABLE

DROP TABLE Enpl oyees;
DROP TABLE Depart nents;
DROP TABLE Proj ects;
DROP TABLE Locati ons;
DROP TABLE Al |l ocati ons;

* Drops both the table definition and the data.
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INSERT

| NSERT | NTO Enpl oyees VALUES
('Lars', NULL, 'Andersen', '123', '1955-12-10',
"Klarup', 'M, '15000', '12');

| NSERT | NTO Enpl oyees VALUES
('Charlotte', 'F, 'Kierkegaard' , '789', '1975-08-06",
'Vej gaard', 'F', '14000', '11");
COW T;

* The ordering of the attributes is important
* |f novalueisavailable use the special NULL value.
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Update

-- Update a single enployees sal ary
UPDATE Enpl oyees SET
mnit ="M,
salary = 23400
VWHERE fnane = 'Lars’ AND | nane = ' Andersen’;

-- Update all the salaries

UPDATE Enpl oyees SET
salary = salary * 1.1
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DELETE

-- Delete a single enployee
DELETE FROM Enpl oyees
WHERE fname = 'Lars’ AND | nane = ' Andersen’ ;

-- Delete all enpl oyees
DELETE FROM Enpl oyees;
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SELECT

-- Get all the contents fromthe Enpl oyees table
SELECT *
FROM  Enpl oyees;

-- Find the first names of fenmal e enpl oyees
SELECT FNanme

FROM  Enpl oyees

VWHERE sex = "'F';

-- Find info on enpl oyees in specific departnent
SELECT enmpl oyees. f nane, enpl oyees. cpr

FROM enpl oyees, depart nent

VWHERE enpl oyees. dno = depart nent. dnunber

AND departnent.dnane = 'Interactive TV ;

SQL and JDBC



The Problem Solved by JDBC

Appl App 2 App 3
DBMS1| DBMS2| DBMS3
Appl App 2 App 3
JDBC
DBMS1| DBMS2| DBMS3
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The Need and the Approach

* The need for accessing data from heterogeneous

databases, within an application not targeted towards
ad-hoc queries.

e Conventiona Solutions;
« Embedded SQL + use of a precompiler

= Application Level Interface (API) “Just Another Library*
Idea
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JDBC

e Java APl
e Newest version isJDBC 2.x

* Based on Open Database Connectivity (ODBC), but there
are important differences.

* No software needs to be installed on the client it can run
directly over the internet.

* JDBC is multiplatform by nature due to the nature of Java
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A Simple JDBC Application

| nport java.sql.*;
[/l Load the driver
C ass.forNane (“nyDriver.C assNane”);
/| <protocol >[:<sub protocol >]: @host>:port:SID
String url = “jdbc:oracle:thin: @lob.cs.auc. dk: 1521: bl obl”;
/| Make a connecti on
Connection con =
Dri ver Manager . get Connection (url, “nyLogin”, “nyPassword”);
/[l Create a statenent
Statenent stnt = con.createStatenent();
[/ Query and result set
ResultSet rs = stnt.executeQuery (“SELECT * FROM Enp”);
while (rs.next()){/* print the result set */ }
[/ O ean up
stnt.close();
con. cl ose();
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Get a Connection

publ i ¢ Connection connector (String user_nane,
String password)

t hrows SQLException {
Connection conn = null;

try {
/'l Load the Oracle JDBC driver
Driver Manager . regi sterDriver (
new oracle.jdbc.driver.OacleDriver());

String url =
"j dbc:oracl e:thin: @l ob.cs. auc. dk: 1521: bl ob2";

conn = Driver Manager. get Connection (url,
user _nane,
password) ;
}
catch (SQLException e) { Systemerr.println (e); }
return conn;}
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JDBC CREATE TABLE

public void create table
( Connecti on conn,
String table stnt) throws SQLException
try {

Statenment stnt = conn.createStatenent();
Int res = stnt.executeUpdate (table stnt);
i f (res == 0) {

Systemout.println ("Table created");

}

stnt.close();

}
catch (SQLException e) {

Systemerr.println (e) ;

}
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JDBC Query

public void query 1 (Connection conn){
String query = "SELECT * FROM Enpl oyees";

try {

Statenent stnt = conn.createStatenent();
ResultSet rs = stnt.executeQuery(query),;
while (rs.next()){

}

String fnane
String mnit
String | nane

rs.getString ("FNAMVE");
rs.getString (2);
rs.getString (3);

String address = rs.getString (6);
String sex =rs.getString (7);
Systemout.println (fname + mnit + | nane);

stnt.close();

}
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] ava. sql Overview

Dr | ver . Supports the creation of a data connection.

Connect | on. Represents the connection between a
Java client and an SQL database.

Dat abaseMet aDat a. Contains information about
the SQL database.

St at enent . Includes methods for execution queries.
Pr epar edSt at enent . Represents precompiled and
stored queries.

Resul t Set . Contains the results of the execution of a
query.

Resul t Set Met aDat a. Contains information about
aResul t Set , e.qg., attribute names and types.
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Two-Tier and Three-Tier Moddls

Java Application

Client Machine Client Machine
JDBC

Java Applet/
HTML Browser

HTTP/RMI/CORBA/etc

Application
Database Propriet o e
ase Froprietary Business Logic
Protocol ( 99 JbBC

Database Proprietary
Protocol

Database Server w Database Server w

two-tier three-tier
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JDBC Driver Types

Java Application

DBCAN
. JDBC Driver Manager
JDBC Driver AP
JDBC-Net Driver JDBC-ODBC Pure Java Driver | Partly JavaDriver
Bridge Driver

ODBC Driver Manager

Sybase DB2 |Oracle
Driver| Driver | Driver

W

JDBC Middleware Proprietary Database Proprietary DatabaseProprietary Database
Protocol (3) Access Protocol (1) Access Protocol (4) Access Protocol (2)

v
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JDBC Summary

* Object-oriented API

* Very widely accepted and used in the Javaworld

* Can be used to access DBM Ss from applets

* Both client platform and DBM S platform independence
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