TOoTTWYV

TexvoAoyia JDBC



JDBC -llpogTmmiokotTnon

 Ti1 Eival?
— Mia BiIBAI0BAKN TG Sun yia TTpéoacn o€ Baoeig Acdouévwv
(MEow Java)
o TiTrapeExe?
— 'Eva API 10 oT1T0i0 TTPpOdIaYPAPEl JE AVOIXTO TPOTTO:
* Tn dlacuvdeon pe otroladnTToTe BAon dedouEVWV
* MeBbodoug yia utTooAR EpWTACEWY (queries)

* MeBddoug yia dnuioupyia TTAPAPETPOTTOINMEVWVY
epwTnoswv(queries)

* KatdAAnAec douEC BedoEVWYV YIa TNV AWN ATTOTEAECUATWY
* MeBddoug yia Tnv avayvwon JETA-TTANpogopiag aTtrod Tn Bdon
— To API dev Tpodiaypa@el TO CUVTAKTIKO TNG SQL



utoria
— http://jJava.sun.com/docs/books/tutorial/|[dbc

« AioTta d1a8¢oiuwyv JDBC drivers
— http://industry.java.sun.com/products/idbc/drivers

« JDBC API

— http://Java.sun.com/|2se/1.4/docs/api/|[ava/sgl/package
-summary.html



http://java.sun.com/products/jdbc
http://java.sun.com/docs/books/tutorial/jdbc
http://industry.java.sun.com/products/jdbc/drivers
http://java.sun.com/j2se/1.4/docs/api/java/sql/package-summary.html
http://java.sun.com/j2se/1.4/docs/api/java/sql/package-summary.html
http://java.sun.com/j2se/1.4/docs/api/java/sql/package-summary.html

Aoun kai Agitoupyia

« To JDBC atroteAcital atmd 2 Java Application
, : (171.X., O€Aida JSP)
THNMATA.

— JDBC API, Baciouévo TTAnpwg JDBC API
o€ Java

— JDBC Driver Manager, o o11oiog JDBC Driver Manager
Xelpiceral Tnv EMKOIVWVia pe tDB - API
Tov vendor-specific driver o

JDBC-ODBC | |Vendor-specific

OTTOIOC TTPAYUATOTIOIEI TNV
G TTpay N bridge JDBC Driver

TTPQAYUATIKI ETTIKOIVWVIA UE TNV
paon

e

.



— Native API partly Java driver
— JDBC-Net pure Java Driver
— Native protocol pure Java Driver



Ipotewvopevn

Aagﬁgﬁ(ﬂv Ténog JDBC Tomog JAVA néGodog
nPoonEr0C
BIGINT long
Floating-point | REAL float
Data FLOAT double getDouble()
DOUBLE
Binary Data | BINARY byte[]
VARBINARY
LONGVARBINARY
Textual Data | CHAR String getString()
VARCHAR
LONGVARCHAR
Date & Time | DATE java.sql.Date getDate()
TIME java.sql.Time getTime()
TIMESTAMP java.sgl. Timestamp getTimestamp()
Other types NUMERIC BigDecimal
DECIMAL
CLOB Clob*
BLOB Blob*
ARRAY Array*
DISTINCT Mapping of
underlying type
STRUCT Struct*
REF Ref*

JAVA_OBJECT

Underlying java class




[Tw¢ XpnoluoTroleiTal N TEXVoAoyia
JDBC

 Eor1a Baoika Bhuara:
1) PopTwpa Tou Driver
2) Oplopo¢ TG ouvdeoncg e Tn Baon
3) Anuioupyia ouvoeong
4) Anuioupyia AVTIKEINEVOU EPWTNOEWV
5) YT1ToBOAn epwTNOEWV
6) ETtrecepyacia ammoTeEAEOPATWY
/) KAgiolyo tng ouvdeoncg



try {
Class.forName ("oracle. jdbc.driver.OracleDriver") ;

Class.forName ("sun. jdbc.odbc. JdbcOdbcDriver") ;
} catch (ClassNotFoundException error) ({
System.err.println ("Error loading driver:'"+error) ;

}



Bnua 20

 OpIOPOC TNG ouvdeoNnG pe TN Baon:

— ['eviki) yopon: jdbc:<subprotocol>:<subname>

//example of an oracle JDBC URL

String host="dbhost.mycompany.gr";

String dbName="MyDatabase" ;

int port=1234;

String oracleURL="jdbc:oracle:thin:@"+host+":"+port+":"+dbName;

//example of a standard Microsoft Access JDBC:0DBC bridged URL
String dbName="MyOdbcSource” ;
String MSAccessURL="jdbc:odbc: "+dbName;

//example of a Microsoft Access DSNless JDBC:0DBC bridged URL
String MSAccessDsnless="7jdbc:odbc:DRIVER={Microsoft Access Driver
(*.mdb) } ;DBQ=c:\\path\\to\\your\\Database.mdb";



Bnua 3o
« Anuioupyia ocuvdeoncg ye Tn Baon

//example of an oracle JDBC connection
String username="Admin";
String password="123456";
Connection connection =
DriverManager.getConnection (OracleURL,username,password) ;

//example of a standard Microsoft Access connection using JDBC:ODBC
Connection connection=DriverManager.getConnection (MSAccessURL,"”"”,"”");

//example of a Microsoft Access connection using DSNless JDBC:ODBC
Connection connection=DriverManager.getConnection (MSAccessDsnless,””,”");



Statement statement = connection.createStatement|() ;



Bnua 50
* YTTOBOAN epwWTNOEWV (queries) TTpoc¢ Tn Baon

//define the query using the SQL syntax
String query="SELECT coll, col2, col3 FROM tablel”;
String updateQuery="Update tablel SET coll="Manager” WHERE col2="Noukas”;

//submit the query for execution by the DB
ResultSet resultSet=statement.executeQuery (query) ;

//submit an update query to the DB
int updatesPerformed=statement.executeUpdate (updateQuery) ;

//set a timeout interval
statement. setQueryTimeout (10) ;
ResultSet timedResultSet=statement.executeQuery (query) ;



//process the results

while (resultSet.next()) {
out.println (“"Columnl:”+resultSet.getString (1) +
”,Column2:“+resultSet.getString(2) +
”,Column3: “+resultSet.getString(3)) ;



connection.close () ;

« ET1Te10n 10 KOOTOC TOU VO avoiceic ouvdeon Ye Tn Baon
(BApa 3) gival peyaAo, To TTaPATTAVW BAua Ba TTPETTEI va
ATTOPEUYETAI KAl VA EKTEAEITAI UOVO OTAV TEAEIWOOUV
OAEC oI ouvaAAayEC e TN Baon



OAokANpwueEvo TTapadelyua xpnonc (1/2)

<html>
<head> <title>Demonstrating a JDBC query</title> </head>

<body>

<center>

<h2> Query Results </h2>

<p>

<%

//loading the jdbc:odbc driver

try {
Class.forName ("sun. jdbc.odbc.JdbcOdbcDriver") ;

} catch (ClassNotFoundException error) ({
System.err.println("Error'"+error) ;
out.println ("Error:Unable to load jdbc:odbc Driver") ;

}

//Define the connection URL
String dbName="testDB";
String MSAccessURL="jdbc:odbc: "+dbName;

//creating the connection to the DB
Connection connection=DriverManager.getConnection (MSAccessURL,"","") ;

//creating the statement object
Statement statement = connection.createStatement() ;

//performing a test query
String query="SELECT * FROM User";
ResultSet resultSet=statement.executeQuery (query) ;

oP
\"



<td>Password</td>

</tr>
<%
//print the results of the query in table format
while (resultSet.next()) {
>
<tr>
<td><%=resultSet.getInt ("ID") $></td>
<td><%=resultSet.getString("username") $></td>
<td><%out.println(resultSet.getString("Name")) ;$></td>
<td><%out.println(resultSet.getString("Surname")) ; $></td>
<td><%=resultSet.getString ("Password") $></td>
</tr>
<%
}
%>
</table>
<body>

</html>
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a Demonstrating a JDBC query - Microsoft Internet Explorer

File Edit ‘iew Favorites Tools  Help |
HBack + = - () ol | ‘Qsearch [GlFavorites liMedia ©4 | Eat e = E B
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ﬂ
Query Results
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Interface Connection
* [Nepiypapn

— Avoiyel yia ouvdean (session) Pe Tn Baon
— Avnkel oTo java.sdl package

* BaoikEg peBodoi:

— Statement createStatement()
« Anuioupyei Eva avTikeipevo Statement yia Tnv dIEVEPYEIQ queries TTPog TN
Baon
— PreparedStatement prepareStatement(String sql)
» Anuioupyei €va avTikeipevo PreparedStatement yia tnv diEvEpyEla pre-
compiled queries 1Tpog TN BAacn
— boolean getAutoCommit() / setAutoCommit(boolean autoCommit)

« EmoTpé@el/EvepyoTtroliei TNV autouatn diadikacia commit() yia Tnv Baon.
Eav uttdpyxouv dOCOANWIEC TTOU EKPEPOUV TIC KAVEI TTPWTA commit.

— commit()
» Kavel HOVINEC OAEC TIC AAAQYEC TTOU TTPAYUATOTTOINONKAV ATTd TN TPEXOUOA
ouvOoEon W¢ Twpa
— rollback()
* AKUpwVEl OAEC TIC AAAQYEC TTOU TTPAYMATOTTOINBNKAYV ATTO TO TPEXOUOO
ouvdeon (atrd 1o TeAeuTaio commit() Kal HETA)



— DROP

— SELECT

— INSERT

— UPDATE

— DELETE

— ROLLBACK
— COMMIT



[Mapadeiyyata evioAwv SQL (1/4)

* Anuioupyia Aopwyv
— CREATE TABLE

« AnMIoupyei Eva Kalvoupylo TTivaka

» 2UVTOCN: CREATE TABLE tableName (column_element [,
column_element] ...)

* [Tapadelyua: CREATE Table User (Id NUMBER NOT NULL PRIMARY
KEY, Name CHAR(30), Surname CHAR(30), Username CHAR(10) )

— ALTER TABLE

* AAAGCEl TN OOMN EVOC UTTAPXOVTOC TTiVOKA

e 2UVTACN: ALTER TABLE tableName [ADD (column_element [,
column_element] ...)] [MODIFY (column_element [, column_element

]...)]
e [Napadelyua: ALTER Table User ADD ( Password CHAR(10) )

— DROP TABLE
o KartaoTpEPel Evav TTivaka JE OAEC TIC EYYPAPES TOU
e 20VTOEN: DROP TABLE tableName
* [Napadeiyua: DROP TABLE User



e EMOTPEQPEI Evav TTIVAKA ATTO EYYPAPES TTOU CUUPWVOUV UE
TIC TTAPAUETPOUG TTOU OPIoTNKAV
e 20VTOCN: :SELECT [ALL|DISTINCT] { *|tableName.* | expr [, {

tableName.* | expr}]... FROM tableName [t_alias] [, tableName
[t_alias]]...[WHERE condition] ...

e [Mapdadelyua: SELECT DISTINCT * FROM User u WHERE
u.Name=‘loannis’



[Mapadeiyyata evioAwv SQL (3/4)

 Eicaywyn ka1 Tpotrotroinon Eyypapwyv
— INSERT
« Eiodyel pia veéa eyypagni otnv Baon

e 2UVTOEN: INSERT INTO tableName [ (column [, column] ...) ] {VALUES
(value [,value]...) | query }

* [Tapadelypa: INSERT INTO User (Id, Name, Surname, Username )
VALUES (1, ‘ioannis’, ‘Priggouris’, ‘iprigg’)
— UPDATE
* EVNUEPWVEI Ui UTTAPXOUOO EYYPAPN UE VEQ OTOIXEIO

e 2UVTACN: UPDATE tableName SET column=expr [,column=expr] ... [
WHERE condition ]

e [NTapadeiyua: UPDATE User SET Password=123456’ WHERE
Username=‘iprigg’

— DELETE
o Alaypagel pia yypagn amo Tnv Baon
e 2UVTACN:DELETE [FROM] tableName [WHERE condition]
* [Tapadeiyua: DELETE FROM User WHERE username=‘iprigg’



[Mapadciyyata evioAwv SQL (4/4)

* AAAeg EVTOAEG
— ROLLBACK

* AKUPWVEI OAEC TIC EPYATIEC TTOU TTPAYUATOTTOINONKAV OTN
TpEXouoa doooAnyia

e 20VTOEN: ROLLBACK [WORK] [ TO [SAVEPOINT] savepoint]

e [Napadeiyua: ROLLBACK

— COMMIT
« Kavel JOVIPEG OAEC TIC OAAQYEC TTOU TTPAYMATOTTOINBNKAV OTNV
Baon kata TNV dIApKEIa TNG TEAEUTAIOG doooANYiag
e 2UVTACN:COMMIT [WORK]
* [MTapadeiyua: COMMIT



Interface Statement
* [Nepiypapn

— XPNOIYOTIOIEITAl VIO TNV UTTOBOAN EpwTACEWYV TTPOC TN Baon
— Avnkel oTo java.sdl package

* BaoikEg peBodoi:

— boolean execute(String sql)

* YTTOB0OAr OTTOI00NTTOTE £PWTNONG
— ResultSet executeQuery(String sql)

* YTTOBOAR €pWTHNOEWYV TTOU agopouv SELECT
— Int executeUpdate(String sql)

* YTTOBOAr HOVO EPWTACEWYV TTOU TPOTTOTTOIOUV £yYPaPEC (INSERT,
UPDATE, DELETE) ka1 dopéc (CREATE TABLE, ALTER TABLE,
DROP TABLE)

— ResultSet getResultSet()

* ANYN ATTOTEAECUATWY TTOU TTPOEKUWAV OTTO TNV EKTEAEON MIAG
execute()

— Connection getConnection():

« EmoTpEé@el TO connection object TTou gival ouvOEDENEVO PE TO
OUYKEKPIYEVO Statement;



Interface PreparedStatement
* [epiypagn

— XpnolJoTrolgital yia TNV UttooAn pre-compiled
EPWTNOEWYV TTPOC TN Baon
— Avnkel oTto java.sql package
* Baoikeg uEBodoil:
— KAnpovouei 0Aeg TIC ueBodoucg Tou Statement

e [1AeovekTnpaTa:

— MeyaAuTepn ATTOOO0TIKOTNTA YIA TTOAAATTAEC EPWTNOTEIC
TOU idIoU TUTTOU

— To query amroBnkeuveTal o€ compiled pyoper) oTn Baon

— 2.€ KABg VEa Xprion ol OPICUEVEC TTAPAMETPOI
avTikaBioTavTal atrd KalvoUPYIEG JE TNV XPNon Twv
setXxx yebodwv

— OAec o1 YeTaTPOTTEC TUTTWYV YivovTal atro TNV idia TNV
Bdon



Statement Vs PreparedStatement

/lexample of a standard statement

String sqlQuery="INSERT INTO User VALUES ( 10, ‘loannis’, ‘Priggouris’, ‘iprigq’ )”;
Statement statement=connection.createStatement();
statement.executeUpdate(sqglQuery);

/lexample of a prepared Statement
connection.prepareStatement(“INSERT INTO User VALUES ( ?, ?,?, ?)”);
statement.setint(1,10);

statement.setString(2, “ioannis”);

statement.setString(3, “Priggouris”);

statement.setString(4, “iprigg”);

statement.executeUpdate():



Interface ResultSet (1/4)

* lepiypaen
— AVNKEl OTO TTAKETO java.sql

— ‘Eva avrikeipyevo TutTOU ResultSet trepiExel Ta
ATTOTEAEOMATA EVOC DleEvepYNOEVTOC SQL query

EmioTpépeTal wW¢ atmoTEAEOUA TNG KAONG TNG akOAoubng
ouvaprtnong: statement.executeQuery(sqlString);

AvaTtrapioTa £vav TTivaka atro YPAPMES Kal OTAAEG

[la TNV Anwn NG 1n¢ ypauung TTpeTrel va KANBEi n pEBodoC: next()
[1a TNV Awn KABE HIag €K TWV UTTOAOITTWYV YPANMWY KAAEgiTal
gtriong n next()

MeTakivnon TTpog 1a Tricw (yia TNV Ayn TponNyoUNEVNC YPAMMAG)
gival ekt (JDBC 2.0 +)



Interface ResultSet (2/4)

o XpNoiyec peboodol
— close()

« Amrodeopeuel To JDBC connection kal Toug TTOpoUC TNG PAcng

* 'Eva ResultSet kAgivel autdépata KABE Qpopda TTOU TO AVTIOTOIXO
QVTIKEIPEVO Statement ekTeAEI Eva VEO query.

— ResultSetMetaData getMataDataODbject()

« EMOoTPEPEl Eva avTiKEinEVO ResultSetMetaData 1Tou TTepIEXEI
TTANPOQOpPIEC yIa TIC OTHAEC TOUu ResultSet
— boolean next()

« MeTakivnon oTnVv ETTOMEVN YPAUMN TOU TTivaka Tou ResultSet:
— EmoTpéel true av Bpebei eTTopevn ypapur, aAliwg false
— H mpwtn KAfon B£Te1 TOV BEIKTN OTNV TTPWTN YPAMUN (EAV UTTAPXEI)



Interface ResultSet (3/4)
« Xpnoiyeg pEboodol

— Int findColumn(String columnName )

« ETOTPEPEI TV avTioTOIXN aKEPAIA TIMA (OEIKTN) TTOU AVTIOTOIXEI
OTO OVOMA TNG OTNANG
* [Maparnpnon: dev uttapxel 1:1 avTioTolxia avaueoa OTIG OTAAEG
Tou ResultSet kal autég Tou TTivaka
— Xxx getXxx(int index)

— XXX getXxx(String columnName)

o EMOTPEPEI TNV TIMA TNG OTAANG TTOU UTTOOEIKVUEI TO OPICHA WG
TUTTO XXX TNG java

« EmoTtpépel 0  NULL ortav n 1ipn givar tutmou SQL NULL
« Kupiotepol ATTOOEKTOI XXX TUTTOI:

double Dbyte int long Date String Blob
float short long Time  TimeStamp Object
— wasNULL

« EAEyxel av n TeAeuTaia getXxx kKAnon Atav eréoTpewe SQL NULL



Interface ResultSet (4/4)
« Xpnoiyeg pEboodol
— first()
* MeTakivei TOV OEIKTN OTN TTPWTN YPAMMNA

— last()
* MeTaKIVEI TOV OEIKTN OTN TEAEUTAIO YPAMMNA
— IsFirst()
o ETOTPEPEI true eav n TPEXOUCA YPAUUN €ival N TTPWTN
— IsLast()
o ETOTPEPEI true eav n TPEXOUCA YPAUUN €ival N TEAEUTAIA

— previous()
« MeTaKIVEI TOV OEIKTN OTN TTPONYOUMEVN YPAMMNA

— Statement getStatement()

« EmoTpEpel To Statement object TTou dnuIoUpynoE 10
OUYKeKpIPEVO ResultSet



akOAouBa oToIxXEia KAl va T TUTTWVEI OTNV
obovn:

« Name (String)

e Surname (String)

» Telephone (Number)

« Username (String)

« Password (String)



AoKnon 2n

Na TpoTtroTtroinBei N epapuoyn TNG aoknong 1
WOTE:
— AvTi a1TAG VA TUTTWVEI TA OTOIXEIQ OTNV 080vN va Ta
KATAaXWPEEI Kal o€ KATAAANAN Baon dedopEVWV
— Edv n kataxwpnaon €ival mTUXNG va TUTTWVEI dia
eMPBeRaiwon yia Ta OTOIXEIQ TTOU KATAaXwENBnKav
— Eav n kataxwpnon Ogv €ival EMTUXNG VA TUTTWVEI
KATAAANAO JAVUUA AVETTITUXOUG KaTtaxwpenong (Tr.X.
TOV AOYO TNG ATTOTUXIAG)
— Na @T1iaxTouv 2 €KOOCEIC TOU TTPOYPANUATOC:
* Me xpnon armrAou Statement
« Mg xprjon PreparedStatement



QVAIPETEI TIC KATAXWPENOEIC TTOU EKAVE EQOOOV
TO €TMIOUUEI

— Na empepalwaoel TIC KATAXWPENOEIG TOU
— Na KAgivel Tnv ouvdeon Ye TN Paon.



TOoTTWYV

JSP Components



Account
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Management |«
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DB



AEITOUPYIKOTNTA:
» ETrecepyacia 0edopEVWV
« ATTOBNKEUON OUYKEKPIMEVOU TUTTOU TTANPOPOPIaC
— Kuplo yvwplioua:
« AuvaTtoTnta €TavaypnoipoTroinong (reusability)



— Meiwon TToAUTTAOKOTNTAG
— ETTavayxpnoiyotroinonuotnTa
— ['piyopn avattugn JEYAAWY EQAPUOYWV



Air-condition

TOpTA




JSP/HTML

Pages

Application

—,

Presentation
Layer

Web designer’s
domain

Logic _|_‘
\A

Data
Access

e

Developer’s domain




JavaBeans (1/5)

* Baoika XapaktnpIoTIKA:
— 2upTTEpIPopa (behavior)
— Karaortaon (State)

« Xpnon os web epapuoyEc:
— Meow Id0IKwyv tags

* [TAeovekTnuaTa:

— Avartrruén piac JSP epapuoyng oxedov Xwpeic
KaBoAou ouyypagn kwdika Java (EvTog TNG
oA \leJo]q



— Bean properties
* Trigger & Linked properties
 Indexed properties

— Property Data types

e Text
* Number



— Data Beans
— Service (Worker) Beans



— Kdabe property atreikoviletal o€ Eva member
field

— getter kai setter ye6odOUC yIa KABE member
fleld TTou TTEPIEYXE

— Evav default constructor



4

surname="";

m”irr

username="";
password="";

}

public
public
public
public
public
public
public

public

void setName (String n) { name=n; }
String getName () { return name; }

void setSurname (String s) { surname=s; }
String getSurname () { return surname; }
void setUsername (String u) { username=u;
String getUsername () { return username;
void setPassword(String p) { password=p;

String getPassword() { return password;

}

}

}

}



id="beanInstanceName"
scope="page | request | session | application"

{

class="package.class" |

type="package.class" |

class="package.class" type="package.class" |

beanName=" {package.class | <%= expression %>}"
type="package.class"

}
{
/> |

> other elements </jsp:useBean>



<jsp:useBean id="user" class="UserBean'"/>

<jsp:useBean id="user" class="UserBean'">
initialization code
</jsp:useBean>

<jsp:useBean id="user" class="UserBean'" scope='"session">
initialization code
</jsp:useBean>



<jsp:getProperty name="beanInstanceName" property="propertyName" />

<]jsp:setProperty
name="beanInstanceName"
{
property= "*" |
property="propertyName" [ param="parameterName" ] |
property="propertyName" value="{string | <%= expression %>}"

/>



<jsp:
<jsp:
<jsp:
<jsp:

<jsp:

getProperty
setProperty
setProperty
setProperty

setProperty

name="user" property="name"/>

name="user" property="*"/>
name="user" property="name"/>
name="user" property="name" value="Ioannis"/>

name="calculator" property="sum" value="<%$=15*2%>"/>






</jsp:useBean>

<table border="2">
<tr bgcolor="cyan">
<td>Name</td>
<td>Surname</td>
<td>Phone</td>
<td>UserName</td>
<td>Password</td>
</tr>
<tr>
<td><jsp:getProperty name="user" property="name"/></td>
<td><jsp:getProperty name="user" property="surname"/></td>
<td><jsp:getProperty name="user" property="phone"/></td>
<td><jsp:getProperty name="user" property="username"/></td>
<td><jsp:getProperty name="user" property="password"/></td>
</tr>
</table>
<p>
<body>
</html>






