NMOAYTEXNEIO KPHTHZ - HMMY

Baoeic AsOOUEVWV

Eicaywyn otnv diaocuvoeon BACEwyV

OeOONEVWYV HE TNV TTAATPOPpMO Java
(JDBC-Java Database Connectivity)

Epyaotnpio Aiavepnuevwy MAnpopopiakwyv
>uoTnuatwv & Epappoywv



Database Connectivity Evolution

[Mpwipa Xpovia (1960s - 1970s)
Apeon lNpooBaon (Direct Access)

O1 e@apuoyEG eTTIKOIVWVOUCAY atreuBeiag e Tn BAon dedouEvwy HEoW
€I0IKWV (proprietary) APIs 1Tou £0Ive KABE KATAOKEUAOTNG.

KaBe Baon €ixe 10 dIKG TNG oUCTNMA ETTIKOIVWVIAG
Eueavion tng SQL (1970s)
H SQL eu@aviotnke 1o 1974 atmo tnv IBM.
TutrotroINUEVN YAWOOA ETTIKOIVWVIOC JE BATEIC DEDONEVWV.
Ouwg, o1 epappoyéEg ouvéxiCav va XpnoldoTrolouv APIS ouyKekpIdéva Yia
KGBe Baon
ODBC (Apxéc 1990)
Open Database Connectivity
AnuioupynBnke atrd mn Microsoft To 1992.

Mapeixe Eva koivo API emikoivwviag pe otroladntrote SQL Baon. YAotroinon
oe C.
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Database Connectivity Evolution (2)

JDBC (M¢oa 1990)

Java Database Connectivity
Eugaviotnke 1o 1996 atmrd tnv Sun Microsystems.

E1dIkG oxediaouévo yia Java.
[MAQPWC avecdpTnTo aTTO TTAATPOPMA (pure Java).

2 uyxpoveg TexvoAloyieg (2000s - 2nuepa)
ORM Frameworks (1TTou KpuBouv 1n SQL)
Hibernate, JPA, Spring Data

O1 epappuoyég emikoivwvouv pe REST APIs 3 GraphQL
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Database Connectivity Evolution (2)

Architecture Evolution

1. Early:
App --> Proprietary API --> Database

2. ODBC:
App --> ODBC API --> ODBC Driver --> Database

3. JDBC:
Java App --> JDBC API --> JDBC Driver --> Database

4. ORM:
Java App --> ORM Framework --> JDBC --> Database

5. Modern:
App --> REST API / GraphQL --> Backend (Java) --> JDBC --> Database

MoAutexveio KpAtng — Tuua HMMY \ yd
EpyaoTpio Aiavepnuévwy MAnpogopiakwy Zuotnudatwy & Egapuoywy %ﬂf‘%—j/

L= | musTc



Database Connectivity - JDBC

To JDBC mrapéxel pia rpoTutrn BIBAIOBAKN yia Tnv TTpdcBacn o€
ouoThMaTa dlaxEipIonNg OXEOIOKWY BACEWV OEOOPEVWV HECW
NG TTAATPOpPaC Java
To JDBC-API TTapExel TTPOTUTTEG KAAOEIG KAl OIETTAPEG
yia:
Tnv ouvdeon o€ Baoelg dedOUEVWV
Tnv apxIKoOTToinon EPWTNOEWY
Tnv dnuioupyia aTToBNKEUOIUWY EPWTHOEWV
Tnv Oour OEOOUEVWV VIO TO ATTOTEAEOHUA MIOG EPLITNONG
— Tnv Tepiypa@n HETA-OEDOUEVIV
To JDBC-API dev kaBopilel Tnv ouvtagn Tng SQL
JDBC 0¢v gival embedded SQL
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Tunol odnywv TexvoAoyiac JDBC

JDBC-ODBC bridge: Autdg o TUTTOG 0dnyouU TTpooc@épel TTpOoRacn o€ BACEIS OEOOUEVWV
Méow evog n TTepIcoOTEPWY 0dnywyv ODBC. ZnueiwaoTe 0TI €dW XPEIACETAI VO QOPTWOEI
OUVAUIKA OTNV TTAEUPA TOU TTEAATN O ATTAPAITATNTOG KWOIKAG TTOU UAOTTOIEI TO TTIPWTOKOAAO
ODBC. 'Evag 0dnyé6¢ JDBC-ODBC bridge trapéxetal eAeuBepa atrd tnv Oracle

Local Computer

[=————
Java Application | 0B
| Vendor
Application Code { Driver |
Type 1 obeC
JDBC ODBC Bridge | T~ ™| Driver

Proprietary Vendor Network
—— Specific Protocol Communication

1]

Database Server
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Tunol odnywv TexvoAoyiac JDBC

Native-API partly Java technology-enabled driver: Autdg o TUTTOG 00nNYyoU PETATPETTEI TIG
evIOAEG JDBC o€ evioAég TTou dExovTal ouykekpigéva ouoTtrnuata (client API yia Oracle,
Sybase, Informix, DB2). ZnueiwoTe 6T €dw XpeIdleTal va QopTwOEei Suvapikad oTnv TTAEupd
TOU TTEAATN O ATTAPAITATNTOS KWAIKAG YIA TNV ETTIKOIVWVIA JE T CUCTAHATA BACEWY
0edopévv

Local Computer

Java Application <¢—| DB Vendor Driver

Application Code
' e

Local

DBMS

Type 2 - Native API

Specific Protocol Communication

1]

Database Server

Proprietary Vendor I Network
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Tunol odnywv TexvoAoyiac JDBC

Net-protocol fully Java technology-enabled driver: Autdg 0 TUTTOG 0dnyoU PETATPETTEI TIG
eVTIOAEG JDBC o€ evIOAEG TTOU akoA0BOoUV Eva TTPWTOKOAAO dIKTUOU aveEAPTNTO OTTO
OUCTAHATA BACEWY DEDOUEVWV KOI OTNV OUVEXEIQ AUTEG Ol EVTOAEG METATPETTOVTIO KATAAANAQ
OTO TTPWTOKOAAO TTOU XPNOIUOTIOIEI TO oUCTNUa diaxeipiong Baoewv dedopévwy. Autd To
AoyIoMIKO BIKTUOU peaaiou etmiTédou (net middleware) utropei va diacuvdéoel OAeG TIG Java
EQPAPMOYEG ME Eva TTANBOG aTTd BIAPOPETIKES PACEIC OEDOUEVWV.

Local Computer Middleware Server
Java Application
JDBC Type 1 Driver
Application Code ‘
t - JDBC Type 2 Driver
Type 3 l
JDBC - Net Pure Java JDBC Type 4 Driver
Proprietary Vendor Network
— Specific Protocol Communication
R - T

Database Server
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Tunoi odnywv TexvoAoyiac JDBC

Native-protocol fully Java technology-enabled driver: Autdg o TUTTOG 0BNYyoU UETATPETTEI TIG
evioAég JDBC o€ evioAég BIKTUOU TTOU XPNOIKOTTOIOUVTAI aTTeuBeiag atrd 1o ouoTnua diaxeipiong
Baoewv dedouévwy. Me autd Tov TPOTTO ETTITPETTETAI N aTTeuBeiag KAon atrd 1o unxdavnua Tou
TTEAATN oTOV €EUTTNPETNTA BACEWY DEDOUEVWV KAl OTTOTEAET TTPAKTIKI) AUON yia TNV TTpdoBacn o€
Baoeic dedouévwy PEow intranet. Eooov autd 1o TTPWTOKOAANO atTeuBeiag eTikovwviag eEapTdral
atré 1o cUoTNUA BAONGS OEOUEVWY O KATOOKEUAOTEC OUOTNUATWY Bdoewv dedouévwy ouvriBwg
TTAPEXOUV Kal Tou KatdAAnAoug JDBC 0dnyoug yia Ta CUCTAPOTA TOUG

Local Computer

Java Application
Application Code
T ta ——
ype
100% Pure Java !4_ Local
DBMS

Proprietary Vendor Network
Specific Protocol Communication

Database Server
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Eicaywyn otnv Texvohoyia JDBC

To mrpoTtutro JDBC atroteAgital atro

ouo pépr]: Java Application
JDBC-API
(KaBopiopdc diammepwy o€ Java) soac art [
AIGX€IPIGTF']§ O5HVUUV JDBC JDBC Driver Manager
ETTIKOIVWVEI HE 0ONYOUGS dlapopwv
KOTAOKEUGOTWV/ETAIPEILIV TTOU T oscomeran T
avaAauBAavouv TNV ETTIKOIVWVIO JE T e
Vv Baon Bridge “JDBC Driver
H «peETA@pPaon» TNG ETTIKOIVWVIAG T 1
ATTo TNV TTPOTUTIN OIETTAPN OTNV e
GUYKEKPIPEVN TEXVOAOYIKA S
—— TTPOOEYYIoN MIOG BAoNG YiveTal ODBC Driver
OTO £TTITTEDO TOU TTEAATN 1
=
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JDBC Components

DriverManager: Autf n KAdon diaxelpidetal pia Aiota
TTPOYPAMMATWY 00YyNons PAcnc dedouEVWV.

Driver: Xelpiletal TIG ETTIKOIVWVIES ME TO DIAKOUIOTA BACNC
OedouEVWY. ZTTAVIO Ba AAANAETTIOPACETE PUE AVTIKEIMEVA TOU
TTPOYPAMMATOG 00YNONG. AvT 'auTtou, XPNOIUOTIOIEITE TOV
DriverManager, o o110iog diaxelpifovTal avTIKEIJEVA AQUTOU TOU
TUTTOU.

Connection: XpnOIUOTTOIEITAI VIO TNV EKTEAECN OAWV TWV
MEBODWV ETTIKOIVWYVIAC O€ pIa BAon OEOONEVWV.

Statement: XpnoiyoTtroigital yia va uttoBaAete SQL statements
oTn Pdon d0edoUEVWV.

ResultSet: Alatnpei 0edopEVA TTOU AVOKTWVTAI OTTO Uia BAon
OEOOMEVWYV HETA TNV EKTEAEON vOC SQL statement
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unoil Asdopevwv - JDBC

Al

QL
VARCHAR
CHAR

LONGVARCHAR

BIT
NUMERIC

TINYINT
SMALLINT
INTEGER
BIGINT
REAL
FLOAT
DOUBLE
VARBINARY
BINARY
DATE

TIME
TIMESTAMP

CLOB
BLOB
ARRAY

JDBC/Java
java.lang.String
java.lang.String

java.lang.String

boolean

java.math.BigDecimal

byte

short

int

long

float

float

double

byte[ ]

byte[ ]
java.sql.Date
java.sql.Time

java.sqgl.Timestamp

java.sql.Clob
java.sql.Blob

java.sql.Array
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setXXX
setString
setString
setString

setBoolean

setBigDecimal

setByte
setShort
setint
setLong
setFloat
setFloat
setDouble
setBytes
setBytes
setDate
setTime

setTimestamp

setClob
setBlob
setARRAY

getXXX
getString
getString
getString

getBoolean

getBigDecimal

getByte
getShort
getint
getLong
getFloat
getFloat
getDouble
getBytes
getBytes
getDate
getTime

getTimestamp

getClob
getBlob
getARRAY




Baoika Bnpata xpnonc JDBC

dopTwon Tou odnyou TNG Baong
Oplopog Tou URL TnG ouvdeong
EykardoTtaon tng ouvOeang
Anuioupyia Tou avTiKeElyEvou Statement
EKTEAEON TNC EPWTNONG

ETrecepyacia Twv ATTOTEAECUATWY
KAgioluo TG ouvdeoncg
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Baoika Bnpata xpnonc JDBC

dopTwon Tou odnyou TNG Baong
try {
Class.forName(“com.mysql.jdbc.Driver”);
Class.forName(“oracle.jdbc.driver.OracleDriver”);
Class.forName(“org.postgresqgl.Driver”);
} catch(Exception e) {
e.printStackTrace();

}
KaBopiopog Tou URL TnG ouvdeong

String host = “test.ced.tuc.gr’;

String dbName = “someName”;

Int port = 3306;

String mysqglURL="jdbc:mysql./*+host+”:"+port+’/+dbName

String host = “test.ced.tuc.gr”;

String dbName = “someName”;

Int port = 5432;

String postgresURL=*jdbc:postgresql://*+host+”:*+port+’/"+dbName;

4
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Baoika Bnpata xpnonc JDBC

Eykaradotaon tng ouvoeong

String username = “nikos”;
String password = “secret”;
Connection conn = DriverManager.getConnection(mysqglURL,username,password);

[TpoaIPETIKG ATTO TNV OUVOECN UTTOPOUME VA TTAPOUME DIAPOPES
TTANPOYOPIEC

DatabaseMetaData dbMetadata = conn.getMetaData();

String productName = dbMetadata.getDatabaseProductName();

System.out.printin("Database: "+ productName);
_, String productVersion = dbMetadata.getDatabaseProductVersion();

System.out.printin("Version: "+ productVersion);
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Baoika Bnpata xpnonc JDBC

Anuioupyia Tou avTikelyEvou Statement

Statement statement = conn.createStatement();

EKTEAEON TNC EPWTNONG

String query = "SELECT col1l, col2, col3 FROM sometable”;

ResultSet resultSet = statement.executeQuery(query);

[1a va evnuEPWOOUNE pia BAaon 0eOOUEVWV XPNOIUOTTOIOUUE
executeUpdate() evw oTnNV €pwWTNON EUTTEPIEXOVTAI Ol AVTIOTOIXEG
AECeic KAeI01a «UPDATE, INSERT , DELETE»

H kAfon tn¢ setQueryTimeout() kaBopilel Tov HEYIOTO XPOVO TTOU
MTTOPEI VO TTEPIPEVEI N EQAPMPOYN YIA TNV EKTEAEC MIAC EPWTNONG
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Baoika Bnpata xpnonc JDBC

ETrecepyacia Twv aTmoTEAEOUATWYV

while (resultSet.next()) {
System.out.printin(resultSet.getint(1)+" "+resultSet.getString(2));

}
H mTpwTn oTAAN £xe1 dgiktn 1 kai ox1 0
To avTikeipevo ResultSet TrapExel didpopes neBOGdoUC getXxxx() ol
OTTOIEC TTAipvOUV oav OpIopa Tov O&ikTn TS OTAANG ) TO Gvoua
TOU YVWPIONATOG KAl ETTIOTPEQPOUV TA aAvTioToIXa dedoPEvVa

KAgioluo TG ouvdeoncg

conn.close();

H eykaTdoTaon pIag vEéag ouvOeOoNnG €ival OXETIKA «OKPIBA»
dladikaaia. Na autdv Tov Adyo ouvriBwg dev KAgivoupe TNV
ouvOeaon av TTPOKEITAl va OUMBouUV TTOAAEC AsiToupyieg aTtnv Baon.
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ResultSet

‘Eva avTikeipevo ResultSet repiExel Ta atmoteAéopara piag SQL

epwTNONG.

AvaTTapIoTATAI OQV £VAG TTIVAKOG UE YPOAMUMES KAl OTHAEG

ResultSet object

Col-1 Col -

Col -

Row-1

Row-2

Row-3

v

ResultSet pointer

MoAutexveio Kpntng — Tunua HMMY

EpyaoTtripio Alavepnuévwy MAnpogopiakwy Zuotnudtwy & E@apuoywv

&zﬁw'?//




ResultSet (2)

Type
ResultSet. TYPE_ FORWARD_ ONLY
ResultSet. TYPE_SCROLL_INSENSITIVE

ResultSet. TYPE_SCROLL_SENSITIVE.

Concurrency
ResultSet. CONCUR_READ_ ONLY
ResultSet. CONCUR_UPDATABLE
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Statement

SQL evroAEc aTéEAVovVTaAl OTO oCUOTNUA BACEWV
OeOOUEVWYV JECW TOU AVTIKEINEVOU Statement
TpeIg TUTTOI AVTIKEIMEVWY Statement gival diaBEaiuol
Statement
[1a TNV eKTEAEON ATTAWYV evTOAWYV 0€ SQL
PreparedStatement

[la TNV ekTEAEON evTOAWYV SQL TTOU £X0UV TTPO-
ETTECEPYOAOTEI KAl TTAPAUETPOTTOINOEI

CallableStatement
['la TNV ekTEAEON stored procedures
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Prepared Statement

AV n epappoyr Mag TTPOKEITAI VA EKTEAEI auxva TTapouoleg SQL
EPWTNOEIC N XPNon TNS KAGong PreparedStatement ivai 1o
QATTOQO0TIKN

Emitpétrel TNV dnuioupyia evog statement pe kaBopiopEvo
TPOTTO TO OTTOIO OTEAVETAI OTO CUCTNMA BACEWY OEDOUEVWV YIA
TTPO-ETTECEPYATIa KAl PeTAPpaon (compilation) TTpiv apyioel va
XPNOIUOTTOIEITAl

KaBe @opd TTou XpNOIYOTTOIEITAI ATTAG EI0AYOVTAI TIMEC OTIG
TTAPAMETPOUC JE TNV KARON TwV HEBOdWYV setXxx()
MEBodol

executeQuery()

executeUpdate()
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Callable Statement

EmiTpETrel TNV KANon stored procedures otnv aon
OEQOUEVWV

O TTPOYPAUMATIOTAC XPEIAZETAl VA YVWPICEI MOVO TNG
TTAPAUETPOUG €I0000U Kal OO0V Kal OXI TO OXAuUa
NG BAonc N TNV E0WTEPIKA UAOTTOINON TNG Stored
procedure

ETITpE@El eyypagn TTAPAPETPWY £COO0U Kal
QvAKTNON TWV TINWV TOUG.
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Alaxeipion E€aipeocewv

SQL Exceptions

2.Xe00V KAOe JDBC nEBOdOC utTopEi va dNUIOUPYNOEl

MIa €Caipeon oav atTavTnon o€ KAtoio AaBog aTtnv

Bdon dedouéEvwv

AV TTPOKUWOUV TTEPICCOTEPA ATTO £va AAOnN ol

ECAIPETCEIC EVWVOVTAI HETAEU TOUG O€ aAuaida

O1 SQL ecaipeocig (SQL Exceptions) trepiEXouv:
[Mepiypagn Tou AdBoucg (getSQLState)

— ‘Eva akEpaio apiBuo AaBoug dIa@oPETIKO YIa KABE

KataokeuaoTh (getErrorCode)
2UvOEOUO OTNnV €TTOMEVN £€aipean (getNextException)
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MetaData

Ta avTikeipyeva
DatabaseMetadata kal ResultSetMetaData pag
QIVOUV XPNOIPEC TTANPOPOPIEC OTTWG:
2.€ TT0I0 oUoTNUA BAoewv OEOONEVWYV EXOUNE OUVOEDE]
Kal TToIa €KO0ON
[160€ec oTAAEC uTTApPXOUV 0TO ResultSet
1010 €ival TO OVOUa HIAG OUYKEKPINEVNG OTAANG
[Tolo¢ €ival 0 TUTTOG OEOONEVWV MIAGC OUYKEKPIMEVNG
— OTNANG
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MetaData (2)

Mapdaderyua
Class.forName(dbDriver);
Connection conn = DriverManager.getConnection(dbString, dbUsername, dbPassword);
System.out.printin(conn.getMetaData().getDatabaseProductVersion());
DatabaseMetaData dbMetadata = conn.getMetaData();
String productName = dbMetadata.getDatabaseProductName();
System.out.printin("Database: "+ productName);
String productVersion = dbMetadata.getDatabaseProductVersion();
System.out.printin("Version: "+ productVersion);

Statement statement = conn.createStatement();
String query = "SELECT * FROM orders_t"; AMOTEAEEZMA
ResultSet resultSet = statement.executeQuery(query);

Database: MySQL

ResultSetMetaData rsm = resultSet.getMetaData(); Version: 5.0.37-community-nt

It cplumn(?ount - rsm.getpolumnCount(); order_id cust_id product_id quantity price
for (int i=1;i<columnCount;i++)

System.out.print(rsm.getColumnName(i)+" "); 14510100
— 2278120
while (resultSet.next()) {
System.out.printin("");
for (inti = 1;i < columnCount; i++)
System.out.print(resultSet.getString(1) + " ");
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MapadeiyuaTta Xpnong TexvoAoyiac JDBC

2.Uvdeon UE Xxpnon odnyou JDBC

Xpnon Statement yia eKTEAECN ATTAWY EPWTACEWV
Xpnon PreparedStatement yia eKTEAEON
TTAPAUETPOTIOINUEVWY, TTPO-ETTECEPYATHEVWIV
EPWTNOEWV

Xpnon CallableStatement yia kArjon stored
procedures
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JDBC Example : Statement

public static void main(String[] args) {

try {
DBC db= new DBC();
Statement st = db. _conn.createStatement();
ResultSet rs = st.executeQuery("select movielD, title from Movie as m, Title as t"+

"where m.titleID=t.titleID");
while (rs.next()) {
System.out.printin("result: "+rs.getint(1)+" "+rs.getString(2));

}
rs.close();
st.close();

}catch (Exception ex) {
ex.printStackTrace();

}
}

4
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JDBC Example: PreparedStatement

public static void main(String[] args) {
try {
DBC db= new DBC();
PreparedStatement pst
= db._conn.prepareStatement("select * from Movie where movielD=?");
pst.setint(1,1);
ResultSet rs = pst.executeQuery();
while (rs.next()) {
System.out.printin("result: "+rs.getint(1)+" "+rs.getint(2));
}
rs.close();
pst.close();
}catch (Exception ex) {
ex.printStackTrace();
— }

}

4
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JDBC Example: CallableStatement

public static void main(String[] args) {

try {
DBC db= new DBC();

CallableStatement cst = db._conn.prepareCall(“call from showMovie(?)");
cst.setint(1,1);
ResultSet rs = cst.executeQuery();
while (rs.next()) {
System.out.printin("result: "+rs.getint(1)+" "+rs.getString(2));
}
rs.close();
cst.close();
}catch (Exception ex) {
ex.printStackTrace();
o }

}
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JDBC Example: CallableStatement

public static void main(String[] args) {

try {
DBC db= new DBC();
CallableStatement cst = db._conn.prepareCall(“call showMovieNo(?) ");
cst.registerOutParameter(1,java.sqgl. Types.INTEGER);
cst.executeUpdate();
System.out.printin("Total No of movies = "+cst.getInt(1));
cst.close();

}catch (Exception ex) {
ex.printStackTrace();

}
}

MoAutexveio KpAtng — Tuua HMMY \ yd
EpyaoTpio Aiavepnuévwy MAnpogopiakwy Zuotnudatwy & Egapuoywy %ﬂf‘%—j/

L= | musTc



Postgres JDBC Driver

Documentation
http://jdbc.postgresql.org
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