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YTO TAKOE JDBC
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Yt10 Takoe JDBC

JDBC - 3TO NPUKNagHoOW
nporpaMmMHbIn UHTepdenc
(API) Java ans J D B C
BbIMOJIHEHUSA SQL-
3anpocos.

JDBC npenocTtaBnsieT cTaHOapTHLIN
APl ana pa3paboTyunkos,
NCNOMb3YHOLWMX 6a3sbl
OAaHHbIX.
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Yt10 Takoe JDBC

OcHoBHble nHTepdencol u knaccosl JDBC Yto moxet JDBC?

_ " YcTaHaBnMBaTb coeauHeHue ¢ B
_ = Ortcbinatb SQL-3anpochl
‘ = (Ob6pabatbiBaTh pesynsraThl

e e S
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Yt10 Takoe JDBC

Ncnonb3oBaHne JDBC API unsbaBnsier or HeobxoaumocTtu Ans
kaxgon CYB[O (Informix, Oracle v T.4.) nucatb cBoe
npunoxeHuwe. [locTaTtoyHO Hanucatb OAOHY €AWHCTBEHHYHO
nporpammy, ncnonsaytowyto JDBC API, n ata nporpamma cMoxeT
oTcbinatb SQL-3anpockl kK Tpebyemon BL.

JAVA
DATABASE
JDBC
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Yt10 Takoe JDBC

Bepcun JDBC.

2017 JDBC 4.3
2014 JDBC 4.2
2011 JDBC 4.1
2006 JDBC 4.0
2001 JDBC 3.0
1999 JDBC 2.1
1997 JDBC 1.2
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JSR 221
JSR 221
JSR 221
JSR 221
JSR 54

Java SE 9
Java SE 8
Java SE 7
Java SE 6
JDK 1.4
JDK 1.2
JDK 1.1




MOAE/IN AOCTYNA K b
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Mopaenu pocryna k b/l

JDBC ncnonb3yeTt ABYyX- U TPEX3BEHHbIE MOAENU Ans goctyna K b/l.

B AByx3BeHHOM Mogenu npunoxeHue
UNn annnet Ha 4a3blke Java obpallaeTtcs
HenocpeacseHHo K Bl. B atom cny4vae
JDBC-gpanBep "ymeer" obOwartbca cC
cootBetcTBytowen CYb[l. SQL-3anpocel
otcbinatotca B CYB[L, a pesynbrathl
OTCbINarTcs 06paTHO K NOMb30BaTENIO.
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Mopaenu pocryna k b/l

<epam>

2014 © EPAM Systems, RD Dep.

B TpexsBeHHOM MoOenu  KomaHabl
nocTynalwT B T.H. CEpBUC CcpedHero
3BEHa, KoTopblh  oTcbiaetr  SQL-
BolipaxkeHuss B b[. B obpabaTbiBaet
SQL, oTcbinas 3anpocbl B 3TOT CaMbIU
CeEpBUC, KOTOPbLIN 3aTeM BO3BpallaeT
pe3yrnbraT KOHEYHOMY MOSIb30BaTENIO.
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TUMNbl APAVUBEPOB

<Gpam> 2011 © EPAM Systems, RD Dep. 11




Tunb! gpanBepoB

KomnoHeHTbl JDBC

" Driver Manager

" npedocTaBrseT cpeacTBa Anda ynpasneHna Habopom gpansepoB Oas
OaHHbIX

" npedHasHadeH Ans Bblbopa 6a3bl JaHHbLIX U CO34aHUS COeaMHEHUS C

B4.

= NpanBep

= obecneuymBaeT peanusaumio obLMX MHTepdencoB ANA KOHKPETHOM
CYB/[] n KOHKPETHbIX NPOTOKOSIOB

" CoepuHeHue (Connection)

= Ceccus Mexay npunoxeHnem n apansepomM 6asbl AaHHbIX
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Tunb! gpanBepoB

KomnoHeHTbl JDBC

= 3anpoc

= SQL 3anpoc Ha BbIBOPKY UK N3MeHeHne aaHHbIX

" Pesynbrart

= Jlornyeckoe MHOXeCTBO CTPOK M cTonbuoB Tabnuubl 6a3bl AaHHbIX

" MeTagaHHble

= CBeoeHust O Mony4vyeHHoOM pesynerate M o6 wucnonb3dyemon 6ase
OAHHbIX
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Tunb! gpanBepoB

Tunbl gpanBepoB

1. MocT JDBC-ODBC + gpaiisep ODBC
2. HatueHbIN-API / yacTnuHbI Java apamnsep
3. CeTeBoll NpoTOKON / «4UCTbINY Java apaiisep

4. HaTuBHbI/ NPOTOKON / «4UCTLIN» Java apaiiBep
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Tunbl apanBepoB

MocTt JDBC-ODBC

HOpaneepbl 1-ro TMna TpaHcnmpytoT Bce Bbi3oBbl JDBC B BbI30BbI
ODBC (Open Database Connectivity), ¢ nepecbisikon Bcex AaHHbIX B
ODBC gpausep.

Client rachine Server raachine

JDEC-ODBC bndge

4

QDB C dnver Database Senrer

4

Verdor DE bbray it
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Tunb! gpanBepoB

HatneHbIn-APl/yacTnyHbIn Java agpauBep

JDBC gpamnBep 2-ro tuna - HatuBHbIN-APl/qacTnyHbI Java apaneep —
nepesoanT BbI3oBbl JDBC B Bbi30BblI cneunduyHbie kK CYBI Takux
kak Hanpumep SQL Server, Informix, Oracle nnn Sybase.

Clhent machine Server machine
Nahwve AFI - partly
Java Dniver
l Database Senver
Verdor DB hbrary
P
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Tunb! gpanBepoB

CeTteBoM npoToKon/«4ucTbin» Java gpanBep

JDBC pgpawnep 3 Tuna — ceTeBon NpPOTOKOS/«4nUCTbin» Java apansep
— WCMOSIb3yeT TPEXYPOBHEBYK apXUTeEKTypy, roe BbidoBbl JDBC
NOCbITAOTCA Ha cepBep MpunoXxeHun, parnee 9TOT cepBep
TpaHCMpyeT BbI30BbI (SBHO UM KOCBEHHO) B BbI30Bbl CNELNOUYHOro

kK CYB[l HatuBHoro mHTepdenca ansa ganbHenwero obpalleHus K
0a3e gaHHbIX.

Clent machine Server machine

ret-protocol pare-Java
dnver

™ 1liddlesrae Server . Database serrer
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Tunb! gpanBepoB

HaTtuBHbIN NnpoToKoNn/«4nUCcTbINY Java apaneep

HaTuBHbIN npoTokon/«4ncteiny Java gpansep (JDBC gpawneep 4-ro
Tnna) kKoHBepTupyeT BbI3oBbl JDBC B cneundunyeckmn npoTokon
BeHaopa CYB[], Tak 4YTO KMMEHTCKUE MPUNOXKEHUA MOTyT HanpsaMyto

obpalyatbca ¢ cepBepoM 6a3sbl AaHHbIX.

Client machine Server machine

Nahve protocol pae
Java Dniver

P Database Server

18

<Gpam> 2011 © EPAM Systems, RD Dep.



NCINOJib3OBAHUE JDBC
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Ucnonb3oBaHue JDBC

NocnepoBaTenbHOCTbL AEUCTBUMN:
1. 3arpyska knacca gpansepa 6a3sbl AaHHbIX.
2. YctaHoBka coeauHenuns c b/.
3. CospaHue obbekTa anst nepega4vn 3anpocos.
4. BbINnonHeHue 3anpoca.
5. O6paboTka pe3ynbTaToB BbINOMHEHUS 3anpoca.

6. 3akpbiTue coeguHeHus:.
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3ArPY3KA APAVUBEPA BA3bl
AAHHbIX
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3arpy3ka gpanBepa 6a3bl 4aHHbIX

3arpy3Ka Knacca gpavBepa 6a3bl AaHHbIX:

= B oOwWem Buae:

Class.forName ([location of driver])

= ana MySQL:

Class.forName ("org.gjt.mm.mysql.Driver") ;

= nna JDBC-ODBC bridae (ex. MS Access) :
Class.forName ("sun.Jdbc.odbc. jdbcodbcDriver ") ;

CornacHo npuHATOMY cornaweHunto knaccel JDBC-gpanBepoB pernctpupyrot
cebs camu npn nomowim Driver Manager Bo Bpemsi CBOEN NEPBON 3arpy3Kku.
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3arpy3ka gpanBepa 6a3bl 4aHHbIX

B obwem gpansepbl JDBC MoXHO 3apernctpmpoBaTb C MOMOLLbHO
CUCTEMHBIX CBOMCTB Java unu B nporpamme Ha Java.

" Peructpauua ¢ NOMOLLLI CUCTEMHbIX CBOUCTB:

"-Djdbc.drivers=com.ibm.as400.access.AS400JDBCDriver"

" Peructpauua B nporpamme Ha Java:

java.sqgl.DriverManager.registerDriver (new
com.ibm.as400.access.AS400JDBCDriver()) ;
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3arpy3ka gpanBepa 6a3bl 4aHHbIX

[Tonb3oBaTenb MOXET NPONYCTUTb 3TOT ynpasnawoLwumn yposeHb JDBC
N 8bI3bl8amb HernocpedcmeeHHO MemoObl Kracca Driver gns

OTKPbITNUA COEANHEHUA.

OTO MOXET ObITb HYXXHbIM B TEX pedkux cnydvasax, korga oea usu
boriee Opausepa moz2ym obcnyxume 3aldaHHbil URL, HO

NnoJrib30BaTesib XO4EeT Bbl6paTb KOHerTHbIVI N3 HNX.
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YCTAHOBJIEHME CBA3U C b4
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YcTtaHoBN1eHue cBa3u ¢ bl

O6bekt Connection npeacrtaBnsieT cobon coeaunHeHune ¢ bBl.
Ceccusa coeguHeHus BKNw4vaeT B cebs BbinonHAemble SQL-
3anpochbl 1 BO3BpallaeMble Yepes3 CoeaMHEHNE pe3ynbTaThbl.

[MpuUnoXxeHne MOXET OTKPbITb 0OAHO unn bonee coeanHEHUN C OOHOMU
NN Heckonbkumun bB/.

Knacc DriverManager cogepXuT CRUCOK 3aperncTpupoBaHHbIX
knaccoB Driver n obecneuymBaet ynpasfieHMe MMu, 1 Npu Bbi3ose
meTtoga getConnection oH NpoBepsiET KaXXablin ApanBepP N ULLET
cpeaun HUX TOT, KoTopbIn "ymeeT" coeamnHatca ¢ bll, ykazaHHON B
URL. Metog connect() aopamBepa mucnonbdyet ator URL ans
YCTaHOBJIEHNA COEQNHEHUS.

26
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YcTtaHoB/1eHue cBsi3u ¢ b/l

Bbi3oB meToaa

DriverManager.getConnection(..) -

cTaHAapTHbIM crnocob nonydeHna coeanHeHus MeTtoay nepenaetcs
cTpoka, cogepxawasa "URL". Knacc DriverManager noiTtaetcsa HanuTtu

aopanBep, KOTOPbIN MOXET coeanHuTbca K b ¢ nomoLllbio gaHHOro
URL.

<epam> 2014 © EPAM Systems, RD Dep. 27




YcTtaHoB/1eHue cBsi3u ¢ b/l

import java.sqgl.Connection;
import java.sqgl.DriverManager;
import java.sqgl.SQLException;
public class ConnectToDBExample {
public static void main (String[] args) {
Connection con = null;
try {
Class. forName ("org.gjt.mm.mysqgl.Driver" );
con = DriverManager
.getConnection("jdbc:mysql://127.0.0.1/test",
"root" ,
"123456") ;

System. out.println ("CoenuHeHue ycTaHOBJIEeHO." );
} catch (ClassNotFoundException e) {..
} catch (SQLException e) {..

} finally {
try {
if (con !'= null) {con.close();}

} catch (SQLException e) {..}
|
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YcTtaHoBN1eHue cBa3u ¢ bl

JDBC-URL (Uniform Resource Locator)

CtaHgapTHbIM cuHTakemnc JDBC URL.:

Jdbc:<subprotocol>:<subname>

® jdbc - npoTokon. NpoTokon, ucnons3syemoin B JDBC-URL - Bcerga
jdbc.

® <subprotocol> (noanpotokon) - 3TO0O UMSA aOpamBepa WUIN UMS
MexaHu3ma coegmHenus ¢ b/.

® <subname> (noanms) - aTo naeHTUdukaTop bl.
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YcTtaHoBN1eHue cBa3u ¢ bl

PaspaboTtunk pgpanBepa pe3epBUpyeT UMSA NOAMNPOTOKoONa B
JDBC-URL. Korga knacc DriverManager "nokasbiBaeTt" 3TO UMS
CBOEMY CINUCKY 3aperMcTpmpoBaHHbIX OpanBepoB, U TOT ApanBep,
KOTOPbIN OTBEYaEeT 3a 3TOT NOANPOTOKOM, AOIMKEH "OTKINUKHYTbCA"
N yCTaHOBWUT coeanHeHnmne ¢ b.

Hanpumep, odbc 3apesepBupoBaH 3a moctom JDBC-ODBC. KTto-
HWOyab apyron, Hanpumep, Miracle Corporation, MoxeT
3aperucTpumpoBaTb B KadecTBe nognpoTtokona "miracle” ans jdbc-
apavBepa, koTopbin coeaunHsaeTcs ¢ CYBA Miracle. Npu atom
HUKTO APYron y>Xe He CMOXET UCMNOoSb30BaTb 3TO MMA.
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BbIIMOJIHEHUE SQL-3ANMPOCOB
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BbinonHeHue SQL-3anpocoB

B JDBC ectb Tpu knacca anga ortnpasneHna SQL-3anpocoB B B/l
Tpu mMeToga B MHTepdence Connection onpenenarnT 9K3eMnnsipbl
9TUX KNaccoB:

®  Statement - co3paetca metogom createStatement. OObeKT
Statement ncnonbayetca npu npoctbix SQL-3anpocax.

®  PreparedStatement - cosgaetca metooom prepareStatement.
[NogrotoBrneHHbIe sql-3anpochi.

® CallableStatement - cospaetrca wmetogom prepareCall.

ObbekTbl CallableStatement ncnone3ytotcs anst BbINOAHEHUS
T.H. XpaHUMbIX npoueayp - WMeHoBaHHbIX rpynn SQL-
3anpocos, Hanogobue Bbl3oBa NoanporpaMmmoi.

<gpam> 2014 © EPAM Systems, RD Dep. 32




STATEMENT
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Statement

Meton createStatement wncnonbayetrca pgna npoctbix SQL-
BblpaxkeHnn (6e3 napameTpos).

public class ExecuteQueryToDBExample {
public static void main (String[] args) {
Connection con = null;
Statement st = null;
ResultSet rs = null;
try {
Class. forName ("org.gjt.mm.mysqgl.Driver" ) ;
con =DriverManager. getConnection("jdbc:mysqgl://127.0.0.1/test",
"root", "123456");
st = con.createStatement ()
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Statement

rs = st.executeQuery ("SELECT * FROM STUDENTS" ) ;
while (rs.next()) {

System. out.println(rs.getInt(l) + " " + rs.getString(2) + ""
+ rs.getInt(3));

} catch (ClassNotFoundException e) {..
} catch (SQLException e) {..

} finally {
try {
if (rs != null ){rs.close();}
if (st != null) {st.close();}
if (con != null) {con.close();}

} catch (SQLException e) {

I8
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Statement

Connection con = null;
Statement st = null;
ResultSet rs = null;

try {
Class. forName ("org.gjt.mm.mysqgl.Driver" ) ;
con = DriverManager. getConnection (
"jdbc:mysqgl://127.0.0.1/test™ ,"root", "123456");
st = con.createStatement ()

int countRows = st.executeUpdate ("INSERT INTO students (name,
id group) VALUES (\"BaBa-Ara\ ",123456)" );
System. out.println (countRows) ;

<epam> 2014 © EPAM Systems, RD Dep. 36




Statement

MeTton executeUpdate Bo3BpaliaeT KONMYECTBO CTPOK, MOSTyYEHHbIX
B pesysribTaTe BblNonHeHUsa SQL-KomMaHAbl. MOXET NPUMEHATLCS
anga sbinonHenmns komang INSERT, UPDATE v DELETE, a takke
komang onpeaenerunst naHHsIXx CREATE TABLE v DROP TABLE.

Ona BbinonHeHna komaHabl SELECT HyXHO ucnonb3oBaTb Opyrow
MeToA, a UMeHHO executeQuery.

CyllecTBYeT Takke yHMBepcanbHbli MeToq execute, KOTOPbIA MOXET
NMPUMEHATLCA AN BbINONHEHUS NMPou3BonbHbLIX SQL-komaHA,
HO OH UCMOMb3YyeTCsl B OCHOBHOM A5l MHTEPAKTUBHOIO CO3AaHUs
3anpocoB.
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RESULTSET
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ResultSet

MeTton executeQuery Bo3Bpawaetr o6bekT Tuna ResultSet c
NOCTPOYHbIMW pe3ynbTaTaMu BbINOMHEHUS 3anpoca.

ResultSet rs = stat.executeQuery ("SELECT * FROM Books");

[ns NOCTPOYHOIO aHalim3a pe3ysibtTatoB BbIMNOJIHEHUA 3alpocCa
NCNoJib3yeTCH ﬂpMBeﬂ,eHHbIVI HWXXe LUKIT.

while (rs.next ())

{

//oBpaboTka CTPOKM
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ResultSet

Mpn 0b6paboTke OTAENBHOWM CTPOKM HYXXHO C MOMOLLIbIO creumanbHbIX
METO0B NONMYy4YMTb COAEPXXMMOE Kaxaoro ctonbua.

String 1sbn = rs.getString(l);
float price = rs.getDouble ("Price");

[Ona kaxnoro mura 0aHHbIX si3blika Java ripedycmMompeH omaoesibHbIU
MemoQd u3eriedeHuUs JaHHbIX, Hanpumep getString n getDouble.
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ResultSet

[ns opraHnsaummn NPoKPYTKN pe3yrnbTaToB BbINOSHEHUS 3anpoca Heobxoanmo
nonyunTb 06bekT Statement ¢ nomMoLbLI0 NpuBEOEHHOrO HUXe cnocoba.

Statement stat = conn.createStatement (type, concurrency) :;

Ona npegBapuTenbHO MOArOTOBIIEHHONO 3anpoca  HY)XHO WUCMOoSib30BaTb
ClieayHLLn BbI3OB.

PreparedStatement stat

= conn.prepareStatement (command, type, concurrency);

Ona opraHu3auum nNPOKPYTKM pe3ynbTaToB  BbIMOMHEHMS 3anpoca 6e3

BO3MOXHOCTU  pefaKkTUpOBaHWA  OaHHbIX  MOXHO  WUCMONb3oBaTb
crieayloLlyo KomaHay.

Statement stat = conn.createStatement (
ResultSet.TYPE SCROLL INSENSITIVE,
ResultSet.CONCUR READ ONLY) ;
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ResultSet

3HauyeHus napameTpa type

TYPE_FORWARD_ONLY Be3 npoKpyTKM

TYPE_SCROLL_INSENSITIVE  C npokpyTkon, HO 6e3 yyeTa nameHeHun B 6ase
AaHHbIX

TYPE_SCROLL_SENSITIVE C NpOKpPYTKOM M C Y4ETOM U3MEHEHWI B
©a3e gaHHbIX

3HauyeHus napameTpa concurrency

CONCUR_READ _ ONLY bes pegaktupoBaHus

CONCUR _UPDATABLE C penaktupoBaHnem n obHoBneHmem 6asbl AaHHbIX
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ResultSet

MeToabl nHTepdenca ResultSet

boolean first()
boolean isFirst()
boolean beforeFirst()
boolean last()

boolean isLast()

int getRow()
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[MepemeluaeT Kypcop K NepBoOn CTpoKe
pesynsTupyoLlero Habopa

Onpepenser, ykasbiBaeT N1 Kypcop Ha NepByro
CTPOKY pesynsTmpytolero Habopa AaHHbIX
[MepemeluaeT Kypcop nepes nepson CTPOKON
pesynsTUpyoLero Habopa AaHHbIX

[MepemeluaeT Kypcop K nocrieqHeun CTpoke
pesynsTupyoLwero Habopa AaHHbIX

OnpepnensieTt, yCTaHOBMNEH N Kypcop Ha
NOCNeaHIo CTPOKY pe3ynbTupyloLLiero Habopa
OaHHbIX.

Homep CTpoku, Ha KOTOPOW YCTaHOBMNEH K@




ResultSet

MeToabl nHTepdenca ResultSet

boolean afterLast()

boolean isAfterLast()

boolean previous()
boolean absolute(int i)

boolean relative(int i)
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MepemelLiaeT Kypcop nocrne nocreaHen CTPoKu
pe3ynbTupyloLLero Habopa AaHHbIX

OnpepenseT, HaxoaUTCA NN KypCcoB rocrie
nocrneaHen CTPOKM pesynsTupytoLero Habopa
OaHHbIX

MepemelliaeT Kypcop Ha npeablayLiyo CTPOKY
pe3ynbTUpyloLLero Habopa AaHHbIX

MepemelLiaeT Kypcop K CTpoKe, HOMep KOTOPOM
yKasaH Kak napameTp

I'Iepemeu.l,aeT KYpPCOp Briepen Uiin Hasa Ha
KOJIMHECTBO CTPOK, YKa3aHHOE B lNMapaMeTpe,
OTHOCUTEJIbHO TEKYLLIEro nosioXXeHnd Kypcopa




ResultSet

[Mlpy nonbITKE NEepeMeLLeHNs Kypcopa 3a npenesibl MMerLerocd
pesynsraTta BbINONMHEHUS 3anpoca OH pacnonaraeTcd nnbo nocne
nocnegHen, nNnbo nepen nepBoM 3anuUCbid B 3aBUCUMMOCTU OT
HanpaBneHnsl NepeMeLLEeHNS.
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ResultSet

MeToapbl, NCMNoJsib3yemMble C obHOBNSIEMbIM Ha60pOM OaHHbIX:

void updateRow() O6HoBNSET TEKyLYO CTPOKY obbekTa ResultSet n
6asoByto Tabnuuy 6a3bl JaHHbIX

void insertRow() O6HoBNSET TEKYLLYIO CTPOKY obbekTa ResultSet n
6asoByto Tabnuuy 6a3bl JaHHbIX

void updateString() O6HoBnsET cneundMUMPOBaHHLIN CTONbeL,
3aaHHbIN CTPOKOBbIM 3HA4YEHMEM

void updatelnt() ObHoBNsET cneundnumnpoBaHHbIN cTonbel,
3agaHHbIV UenbiM 3Ha4YeHueMm

He Bce 3anpochkl Bo3BpallaioT 0GHOBNAEMbI Habop pesynsTaToB 3anpoca. Hanpumep, 3anpoc
C COeOuHEHMEM HEeCKONbKUX Tabnuu He Bcerga MOXeT ObiTb ObHOBNsieMbiM. JTO Bcerga
BO3MOXHO TONbKO ANs 3anpoCoB Ha OCHOBE OAHONM Tabnuubl MMM 3anpocoB Ha OCHOBE
COENHEHUS HECKOINbKUX Tabnuu, no nepBUYHBbIM KNodam. [ns npoBepku TEKYLLEero pexuma
paboTbl pekoMeHayeTcs ucrnonb3oBaTtb MeTod getConcurrency uHtepdgerica Resultset.
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ResultSet

String query = "SELECT * FROM Books" ;
ResultSet rs = stat.executeQuery (query):;
while (rs.next()) {
if (...){
double increase =
double price = rs.getDouble( "Price");
rs.updateDouble ( "Price", price + increase);
rs.updateRow () ;

MeTtoabl updateXxx M3MEHAIT TOJIbKO OTAESIbHblE 3HA4YE€HUA B TeKyLLl,eIZ CTpOKe B
pe3yribratax BbINMOJIHEHUA 3alpoca, a HE B 0ase AaHHbIX. [ns obHOBNEHUS

BCEX AaHHbIX N3 OTpeaakTUPOBaAHHOM CTPOKN B 6a3de OaHHbIX HY>XHO Bbl3BaTb
meToa updateRow.

[1na oTMeHbl OOHOBNEHWM W3 [JAHHOW CTPOKM B ©Gaze [JaHHbIX MOXHO
ncnonb3oBatb MeToa cancelRowUpdates.
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PREPARED STATEMENT
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PreparedStatement

MeTton prepareStatement uncnonbayetca ansg SQL-BbipaxeHun c
ooHuM wunun 6onee BxoaHbiM (IN-) napameTpom npoctbix SQL-
BblpaXXeHUn, KOTOPble NCMOMNHAKTCA YacTo.

Ona komnunaumm SQL  3anpoca, B KOTOPOM OTCYTCTBYKT KOHKPETHbIE
3HayeHus, ncronb3yeTcs MeTo[q prepareStatement(String sql),
Bo3BpaLwjaowmm oowekt PreparedStatement.

[MoacTaHOBKa pearnbHbIX 3HA4YeHUn MNPOUCXOAUT C MOMOLLBbIO METoaoB
setString(), setint() 1 nogo6HbIX UM.

BoinonHeHne 3anpoca npowu3sBogutcs Metogammn executeUpdate(),
executeQuery().

PreparedStatement - onepartop npeaoBapuUTENbLHO OTKOMMUIMPOBAH,
NOSTOMY OH  BbIMOMHAETCA  ObICTpee  OObl4HbIX  OMepaTtopoB  emy
COOTBETCTBYHLLMNX.
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PreparedStatement

public class ExecutePreparedStatement {
public static void main (String[] args) {
Connection con = null;
Statement st = null;
ResultSet rs = null;

try {
Class. forName ("org.gjt.mm.mysqgl.Driver" ) ;
con = DriverManager. getConnection (
"jdbc:mysqgl://127.0.0.1/test™ ,"root", "123456");
String sgl = "INSERT INTO students (name,id group)
VALUES (?2,?)";
PreparedStatement ps = con.prepareStatement (sgl) ;

ps.setString (1, "Kyxkymkuu");
ps.setInt (2, 851001);
ps.executeUpdate () ;
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CALLABLE STATEMENT
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CallableStatement

DELIMITER //

CREATE PROCEDURE calcstudents (OUT count INT)
BEGIN

SELECT COUNT (*) INTO count FROM students;
END;

C:\Program Files\MySQL\MySQL Server 5.1\bir

Enter passuword: »eeoos

llelcome to the MyiQL monitor. Commands end with ; or \g.
Your MySQL conneccion id is 12

Server version: 5.1.53-community MySQL Community Server (GPLD

Copyright <(c> 2000, 2010, Oracle and/or its affiliates. All rights reserved.
This software comes with ABSOLUTELY NO WARRANTY. This is free software.
and you are welcome to modify and redistribute it under the GPL v2 license

Type 'help;’ or ’\h’ for help. Type ’\c’ to clear the current input statement.

mysgl> use test;

Database changed

mysgl> CALL calcstudents{(Pa);

Query OK, 0 rouws affected (0.00 sec)

select B(a;
+
1
1
+

row in set (0.00 sec)

mysgql> _
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CallableStatement

B tepmuHonornu JDBC, xpaHumas npoueaypa - nocrnenoBaTenbHOCTb
komaHg SQL, XxpaHummbix B B ©n gocTtynHblx nobomy
nonb3oBartento aton CYBL. MexaHunam co3gaHusi U HaCTPOWKK
XpaHUMBbIX Npoueayp 3aBUCUT OT KOHKPETHOM Ba3sbl AaHHbIX.

NuTepdenc  CallableStatement obecneunBaetr  BbINOSIHEHME
XpaHUMBbIX npoueayp

O6bekT CallableStatement cogoepxut komaHgy Bbl3oBa XpaHUMOMW
npoueaypbl, a He caMy XpaHUMYo npoueaypy.
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CallableStatement

CallableStatement cnocobeH obpabaTbiBaTb He ToNbkO BXOAHbIE (IN)
napameTpbl, HO ” BbIxogawme (OUT) n cmewanHble (INOUT)
napameTpbl. Tun  BbIXOAHOrO nNapamMeTpa OofmkeH ObiTb
3apernctpupoaH metogom registerOutParameter().

[Tlocne yCTaHOBKM BXOOHLIX W BbIXOAHbLIX MapamMeTpoB BbI3blBAKOTCS
meToabl execute(), executeQuery() nnn executeUpdate().

Meton prepareCall wucnonb3yetrca ans  Bbl30Ba  XpaHUMOW
npoueaypsol.

54
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CallableStatement

Connection con = null;
CallableStatement c¢cs = null;
ResultSet rs = null;

try {
Class.forName ("org.gjt.mm.mysqgl.Driver") ;
con = DriverManager.getConnection (
"jdbc:mysqgl://127.0.0.1/test", "root", "123456");
cs = con.prepareCall ("{call calcstudents (?)}");

cs.registerOutParameter (1, Java.sql.Types INTEGER) ;
cs.execute () ;
int empName = cs.getInt(1l);

System.out.println ("Count students - " + empName) ;
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BATCH-KOMAHbI
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Batch-komaHAab!

MexaHun3am batch-komaHg no3BonseT 3anyckartb Ha ncnonHeHve B bl
mMaccuB 3anpocoB SQL BMecTe, Kak ogHYy eanHuLy.

MeTtog executeBatch() BosBpawiaer maccuB 4ucen, Kaxgoe w3
KOTOPbIX XapaKTepu3yeT YNCIIO CTPOK, KOTopble OblfIN M3MEHEHBI
KOHKPETHbLIM 3anpocom mn3 batch-komaHabl.

st = con.createStatement ()

st.addBatch ("INSERT INTO students (name, id group) VALUES (\"
Oymxma\", 123456)");

st.addBatch ("INSERT INTO students (name, id group) VALUES (\"
JlepmounTOoB\", 123456)");

st.addBatch ("INSERT INTO students (name, id group) VALUES (\"

JlomoHocosB\", 123456)");
// submit a batch of update commands for execution

int[] updateCounts = st.executeBatch() ;
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SAKTPbITUE RESULTSET,
STATEMENT U CONNECTION

<Gpam> 2014 © EPAM Systems, RD Dep. 58




3akpbiTue ResultSet, Statement n Connection

[T0 OKOHYaHWM UCNOMb30BaHMUSA HeobxoaMmMO nocnenoBaTenbHO
Bbl3BaTb MeToq close() ans obbektoB ResultSet, Statement un
Connection gnsa ocBoboXaeHuss pecypcos.
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CONECTION POOL
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Connection Pool

db.properties

db.driver = oracle.]jdbc.driver.OracleDriver
db.url = jdbc:oracle:thin:0@127.0.0.1:1521:xe
db.user = hr

db.password = hr?2

db.poolsize = 5
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Connection Pool

public class DBResourceManager {
private final static DBResourceManager instance = new
DBResourceManager () ;

private ResourceBundle bundle =

ResourceBundle. getBundle (" java. se. 07. connectionpool.db" );

public static DBResourceManager getInstance() {
return instance;

public String getValue (String key) {
return bundle.getString (key);
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Connection Pool

public final class DBParameter ({
public static final String DB DRIVER = "db.driver";
public static final String DB URL = "db.url";
public static final String DB USER = "db.user";
public static final String DB PASSWORD = "db.password";
public static final String DB POLL SIZE = "db.poolsize";

public class ConnectionPoolException extends Exception {
private static final long serialVersionUID = 1L;

public ConnectionPoolException (String message, Exception e) {
super (message, e);
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Connection Pool

public final class ConnectionPool ({

private BlockingQueue<Connection> connectionQueue;
private BlockingQueue<Connection> givenAwayConQueue;

private String driverName;
private String url;
private String user;
private String password;
private int poolSize;

private ConnectionPool () {
DBResourceManager dbResourseManager = DBResourceManager.getInstance() ;
this.driverName = dbResourseManager.getValue (DBParameter.DB DRIVER) ;
this.url = dbResourseManager.getValue (DBParameter.DB URL) ;
this.user = dbResourseManager.getValue (DBParameter.DB USER) ;

this.password = dbResourseManager.getValue (DBParameter.DB PASSWORD) ;

try {
this.poolSize = Integer.parselnt (dbResourseManager
.getValue (DBParameter.DB POLL SIZE)) ;
} catch (NumberFormatException e) {
poolSize = 5;
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Connection Pool

public void initPoolData () throws ConnectionPoolException {
Locale.setDefault (Locale.ENGLISH) ;

try {
Class. forName (driverName) ;
givenAwayConQueue = new ArrayBlockingQueue<Connection> (poolSize);
connectionQueue = new ArrayBlockingQueue<Connection> (poolSize);
for (int 1 = 0; i < poolSize; i++) {
Connection connection = DriverManager.getConnection(url, user,
password) ;
PooledConnection pooledConnection = new PooledConnection (
connection);
connectionQueue.add (pooledConnection) ;
}
} catch (SQLException e) {
throw new ConnectionPoolException ("SQLException in ConnectionPool™, e);
} catch (ClassNotFoundException e) {
throw new ConnectionPoolException("Can't find database driver class", e);

\
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Connection Pool

public void dispose () {
clearConnectionQueue () ;

private void clearConnectionQueue () {
try {
closeConnectionsQueue (givenAwayConQueue) ;
closeConnectionsQueue (connectionQueue) ;
} catch (SQLException e) {

// logger.log(Level.ERROR, "Error closing the connection.", e);
}
}
public Connection takeConnection () throws ConnectionPoolException {
Connection connection = null;
try {
connection = connectionQueue.take();

givenAwayConQueue.add (connection) ;
} catch (InterruptedException e) {
throw new ConnectionPoolException (
"Error connecting to the data source.", e);

}

return connection;
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Connection Pool

public void closeConnection (Connection con, Statement st, ResultSet rs) {
try { con.close();
} catch (SQLException e) {
// logger.log(Level .ERROR, "Connection isn't return to the pool.");
}
try { rs.close();
} catch (SQLException e) {
// logger.log(Level .ERROR, "ResultSet isn't closed.");
}
try { st.close();
} catch (SQLException e) {
// logger.log(Level .ERROR, "Statement isn't closed.");

public void closeConnection (Connection con, Statement st) {
try { con.close () ;
} catch (SQLException e) {
// logger.log(Level .ERROR, "Connection isn't return to the pool.");
}
try { st.close();
} catch (SQLException e) {
// logger.log(Level .ERROR, "Statement isn't closed.");
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Connection Pool

private void closeConnectionsQueue (BlockingQueue<Connection> queue)
throws SQLException {
Connection connection;
while ((connection = queue.poll()) != null) {
if (!connection.getAutoCommit ()) {
connection.commit () ;

}

( (PooledConnection) connection) .reallyClose();

private class PooledConnection implements Connection {
private Connection connection;

public PooledConnection (Connection c) throws SQLException {

this.connection = c;
this.connection.setAutoCommit (true) ;

public void reallyClose () throws SQLException {
connection.close();
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Connection Pool

@Override
public void close () throws SQLException {

if (connection.isClosed()) {
throw new SQLException ("Attempting to close closed connection.");

}

if (connection.isReadOnly()) {
connection.setReadOnly (false) ;

}

if (!givenAwayConQueue.remove (this)) {
throw new SQLException ("Error deleting connection from the given away connections pool.") ;

}

if (!connectionQueue.offer (this)) {
throw new SQLException ("Error allocating connection in the pool.") ;

@Override
public void commit () throws SQLException {

connection.commit () ;
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DATA ACCESS OBJECT (DAO)
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Data Access Object

DAO ynpaBnsieT coeaAMHEHNEM C UCTOYHMKOM AaHHbIX AN NONyYeHus
N 3anncu AaHHbIX.

CTOYHMKOM OaHHbIX MOXET OblTb pPensuMOHHOE  XpaHunuuie
(Hanpumep, RDBMS), BHewwHAa cnyxba (Hanpumep, B2B-6upxa),
peno3untopun (LDAP-Gasza pgaHHbIX), wunn BusHec-crnyxoa,
obpalleHne K KOTOpon OCyLLECTBAAETCS NPy NOMOLLM NMPOTOKoa
CORBA Internet Inter-ORB Protocol (IIOP) nnu HM3KoypOBHEBLIX
COKETOB.

Ncnonbaytowme DAO 6GusHec-KOMNOHEHTbl paboTtaloT ¢ Honee
NpocTbiM WMHTepdencom, npegoctapndembiMm obbektom DAO
cBomMm knmeHtam. DAO nonHoCTbO CKpbIBaeT Agertanu
peanu3aummn NCTOYHMKA JaHHbIX OT KITMEHTOB.
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Data Access Object

Data Access Object
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Data Access Object

[unarpamma nocnegnoBatenibHOCTU Aencteum nattepHa Data Access Object
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Data Access Object

Hwnarpamma knaccos npu npumeHeHnn ctpaterun Factory for Data Access Objects
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Data Access Object
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TPAH3AKLIUN N TOYHKUA
COXPAHEHUA
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TpaH3aKLUMM U TOUKU COXPaHEHUS

TpaH3akuma cocTouT M3 OAHOro Unn Bornee BblpaXXeHUn (OeNcTBUn),
KOTopble none BbINONHEHUs1 Nnbo Bce ¢pukeupyrotca (commit),
nnodo Bce oTKaTtbiBaroTcA Ha3apg (rollback).

[Ons paboTbl C TpaH3aKUMSAMU UCMONb3YHTCHA METob!

= commit()

" rollback()

[Mpn BbI3oBe MeToga commit() unu rollback() Tekywas TpaH3sakuus
3aKaH4YMBaETCA U HaYMHaEeTCca apyrasi.
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TpaH3aKLUMM U TOUKU COXPaHEHUS

Kaxxgoe HOBOe coeduHEHME MO YMOMYaHUIo HaxoAuTCs B pexume
aBTomkcaunm (auto-commit), 4TO O3HaA4YaeT aBTOMATUYECKYIO
doukcauunto (commit) TpaH3akumM nocne Kaxgoro 3sanpoca. B
9TOM cIly4ae TpaH3akuus COCTOUT M3 0gHOro 3anpoca.

Ecnu auto-commit 3anpelleH, TpaH3akuns He 3aKaH4YMBAETCS BMOTb
no gBHoro Bbi3oBa commit unn rollback, Bkno4vas, Takum
obpasomM, BCe BblpaXeHus, BbINOMIHEHHLIE C MOMEHTa
nocnegHero BbidoBa commit unu rollback. B atom cnyyae Bce

SQL-3anpocbl B TpaH3akumn (PUKCUPYIOTCA WM OTKaTbIBAOTCS
rPynnou.

MeTtog pukcaumm commit genaet okoH4YaTenbHbIMU BCE UBMEHEHUS B
b, npogenaHHble SQL-BblpaXXeHWeEM, U CHUMAET TakXe BCe
OGroOKMPOBKK, YCTaHOBMEHHbIE TpaH3akumen. Metog rollback
npourHopupyer, "oTbpakyeT" aTn U3MEHEHUS.
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TpaH3aKLUMM U TOUKU COXPaHEHUS

HauunHas ¢ Bepcun 3.0, JDBC nogoepxmBaeT TOYKUM COXpaHEeHUS.

NHTepenc Savepoint nossonseTr pasgenuTb TpaH3akuMio Ha
nornyeckme Onoku, pawowme BO3MOXHOCTb  OTKaTblBaTb
COBEpLUEHHbIE N3MEHEHUA He K nocriegHemMy Bbi3oBy commit(),
a NULLb K 3apaHee YCTaHOBMNEHHOW TOYKe COXPaHEHUS.

A

A
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TpaH3aKLUMM U TOUKU COXPaHEHUS

cn.setAutoCommit ( false) ;

Statement st = cn.createStatement () ;

int rows = st.executeUpdate ( "INSERT INTO Employees " +
"(FirstName, LastName) VALUES " + " (‘Uropwr’, ‘lUBeTxkoB’)");

// YcTaHaBIMBaeM MMEHHOBAHHYID TOUKY COXPAaHEeHMH.
Savepoint svpt = cn.setSavepoint ( "NewEmp") ;
//
rows = st.executeUpdate ( "UPDATE Employees

set Address = ‘ymn. Cepmix, 19-34'" " +

"WHERE LastName = 'IleTkoB'" );

//
cn.rollback (svpt) ;
//

// 3Banuchk o0 pa®oTHMKE BCTAaBJIeHA, HO aIpec He ODOHOBJIEH.
conn.commit () ;
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METAAAHHDIE
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MeTaaaHHbIe

B a3bike SQL AaHHble 0 CTpykType 6a3sbl JaHHbIX U €e COCTaBHbIX
YyacTeln HasblBalOTCA MeTagaHHbIMK (metadata), YToObl NX MOXHO

ObIfI0 OTNNUYNTL OT OCHOBHbIX AaHHbIX.

CyllecTByOT MeTafaHHble ABYX TUMOB: Af1S ONMCAHUS CTPYKTYpPbI
6a3bl OaHHbIX M CTPYKTYpbl pe3ynbTaToOB BbINONIHEHUA

3anpoca.

[JocTtyn K 3TUM AONONHUTENbHBIM AaHHbIM paspabotymnkn JDBC
obecneunnn 4vepes uHTepdencbl ResultSetMetaData wu

DatabaseMetaData.
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MeTaaaHHbIe

NHTepdenc ResultSetMetaData no3sonseT y3HaThb:

= Yucno KonMoHoK B pesynstupytowem Habope.

= HAendetca nu NULL gonyctumbiM 3Ha4YEHMEM B KOJOHKE.
" MeTKy, ucnonb3yemyto and 3arosioBka KONMOHKM.

" Lmsa 3agaHHOM KOMOHKM.

= Tabnuuy, cnyXxallyld WCTOYHUKOM [AaHHbIX ANS JaHHOW
KOJTOHKMW.

" Tun gaHHbIX KONMOHKM.
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MeTagaHHbIe

public class MetaDataResultSetExample {
public static ResultSet executeSQL () {

return rs;

public static void main (String[] args) throws SQLException {
ResultSet rs = executeSQOL() ;
ResultSetMetaData meta = rs.getMetaData():;

int iColumnCount = meta.getColumnCount () ;

for (int i =1 ; 1 <= iColumnCount ; i++) {
System. out.println ("Column Name: " +meta.getColumnName (1)) ;
System. out.println ("Column Type: " +meta.getColumnType (1))
System. out.println ("Display Size:
"+meta.getColumnDisplaySize (1))
System. out.println ("Precision: " +meta.getPrecision(i));
System. out.println("Scale: "+meta.getScale (i) );

}
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MeTaaaHHbIe

MonyunTtb 06bekT DatabaseMetaData moxxHo cnegytowimm obpasom:

DatabaseMetaData dbMetaData = cn.getMetaDatal() ;

B pe3ynbraTte n3 nonydeHHoro obbekta DatabaseMetaData moxHoO
N3Breyb:

" HasBaHue n Bepcuto CYBLl meTogamu

getDatabaseProductName(),
getDatabaseProductVersion(),

"  HasBaHue un Bepcuio gpaneepa - metogamu getDriverName(),
getDriverVersion(),

= uma gpansepa JDBC — metogom getDriverName(),
" ums nonb3oBartens bl — metogom getUserName(),

"  MeCTOHaxoXOeHue UCTOYHMKa AaHHbIX — meTogom getURL ()
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MeTagaHHbIe

Connection con = null;
Statement st = null;
ResultSet rs = null;
DatabaseMetaData meta = null;

try {
Class.forName ("org.gjt.mm.mysqgl.Driver");
con = DriverManager.getConnection (

"jdbc:mysgl://127.0.0.1/test", "root"™, "123456");

meta = con.getMetaData() ;

rs = meta.getTables mull, null, null, new String[]
{ "TABLE" });
rs.next () ;

System.out.println(rs.getString(3));
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