Jlekumnsa 16



JDBC

JDBC — 310 cTaHaapTHLIN NpUKNaaHOW
nHtepdenc (API) a3bika Java ana opraHusaumnm
B3aUMOLENCTBUA MeXay NPUIOXKEHUEM Y

CYbM.

OTO B3aMMOOENCTBME OCYLLIECTBISIETCS C
nomolLbo apansepoB JDBC, obecrnevnBatoLLmx
peanun3aumnio odwmx nHTepdencoB ans
KOHKpeTHbIX CYB]] 1 KOHKPETHbLIX NPOTOKOSIOB.

B JDBC onpepenatotca yeTblpe Tuna gpanBepos:



Tun 1 — gpanBep, UCNONL3YIOLNN OPYIOU
npuknagHon nHtepdgenc, B YactHoctn ODBC, ang
paboTtbl ¢ CYB/[] (Tak Ha3biBaembin JDBC-ODBC —
MoCT). CTaHOapTHbIN gpanBep nNepBoro Tmna
sun.jdbc.odbc.JdbcOdbcDriver Bxognt B JSDK

2.  Twun 2 — gpanBep, paboTaloLmn 4Yepes HaTUBHbIE
bnbnuoteku (1.e. knueHta) CYBL.

3. Twun 3 — gpaneep, paboTaroLmm No CETEBOMY U
He3asncumomy ot CYB/[] npoTtokony c
NPOMEXYTOYHbIM Java-cepBepoM, KOTOPbIN, B CBOIO
oyepenb, nogknodaetcs K Hy>xkHou CYB/.

4. Tvin 4 — ceTeBOU aApanBep, paboTaroLmm HanpsiMyto C
Hy>xHOW CYB[l 1 He TpebyoLwmn ycTtaHOBKN native-
bnonmnoTek.



[lpeanoyTeHne ecTecTBEHHLIM 0DOpa3oM OTOaeTCs
BTOPOMY TUMNY, OOHAKO eCcnu npunoXxeHue
BbIMNOMNMHAETCA Ha MaLUMHe, Ha KOTOPOU He
npeanonaraetca ycraHoBka knueHta CYB/L, 1o BeIOOP
NpPoOn3BOAUTCA MeXay TPETbUM U YETBEPTLIM TUMAMMN.

[Tpnyem yetBepTbIN TUMN paboTaeT Hanpamyto ¢ CYB/L no
ee NpoToKOs1y, NO3TOMY ApanBep YETBEPTOro TuUna
byneTt bonee adpPEKTUBHLIM NO CPABHEHMUIO C TPETLUM
TUNOM C TOYKU 3pEHUA NMPON3BOONTENBHOCTM.

[lepBbLIN XXe TUM, Kak npaBunno, NCNOonb3yeTca Peako, T.e.
B Tex cny4asx, korga y CYB/J] HeT cBoero gpaneepa
JDBC, 3at0 ecTtb gpanBep ODBC.



JDBC npepoctaBnsieT nHTepdenc gns paspaboTymkos,
Mcnosnb3yLwmux pasnuydoie CYBL.

C nomoubto JDBC otcbinatotea SQL-3anpockl TOMNbKO K

penaunoHHbIM 6asam gaHHbIX (BL), 4na KoTopbIX
CYLLECTBYIOT ApanBepsbl, 3HaroLWme cnocod obLeHnsa

peanbHbIM cepBepoM 0a3bl AaHHbIX.
PaccmoTpum 0bbI4HYO NocneaoBaTeibHOCTL AEUCTBUN MPU
paboTe ¢ 6ba3on OaHHbIX:
1. Heobxogmmo nogknovnTb bnbnumoteky
import java.sql.*;
2. 3arpyska Krnacca gpaneepa 6a3sbl AaHHbIX Mpu OTCYTCTBUN
aK3emMnnapa atoro Kracca(anga JavaDB)

String driverName =
"org.apache.derby.jdbc.EmbeddedDriver";

[Tocne 3Toro BbINOSTHAETCA COOCTBEHHO 3arpy3ka gpansepa B
NamMsaThb:
Class.forName(driverName).newlnstance();
N CTAHOBUTCS BO3MOXHbIM coeanHeHune ¢ CYB/.



OTN XXe OENCTBUA MOXHO BbIMOMHUTb, MUMMOPTUPYS
bnbnmnoTteky n cosgasasd 0ObLEKT ABHO (Hanpumep ang
DB2):

import COM.ibm.db2.jdbc.net.DB2Driver;
a 3aTem,
new DB2Driver();
3. YcTaHoBKa coegmHeHunda ¢ bl B Buae
String connectionURL=
“jdbc:derby:NeuronNetwork;create=true"”;

//create=true —o3Ha4aem, ymo B[] 6yoem co30aHa, ecriu
00 3Mo20 OHa He co30asarsiach
Connection conn =
DriverManager.getConnection(

connectionURL, "login", "password");



B pe3ynbrate byaet Bo3BpalleH 0ObLeKT
Connection n byget ogHO ycTaHOBMNEHHOE
coegunHeHune c bl NeuronNetwork.

Knacc DriverManager npeoocrtaBngaeT cpeacTea
Onsi ynpasrieHnsa Habopom gpanBepoB 0a3
OAHHbIX.

MeTtoay getConnection() Heobxoaonmo nepenaTb
T™MN N dpunsnyeckoe mecrtopacnonoxeHume b/, a
TakXxe NOorvH 1 naposb Ans gocrtyna.

C nomoulbio metoaa registerDriver() gpansepa
peructpupytorcs, a metogom getDrivers()
MOXHO MONYy4YnTb CMNCOK BCEX ApPanBEpPOB.



4. Co3gaHne obbekTa ans nepenadm 3anpocos
Statement st = conn.createStatement();

ObbekT Knacca Statement ncnonb3yerca ang
BbIMOSIHEHUS 3anpoca n komana SQL.

MoryT npuMeHaTbCSA Takke onepaTopbl A
BbINOSIHEHWNS MOATOTOBNEHHbIX 3anNpPOCOB U

XpaHuMbIX npouenyp PreparedStatement v
CallableStatement.

Co3aaHHbIN 0OBbEKT MOXHO UCNOoMNb3oBaTh And
BbINOJIHEHUS 3anpoca.



OcHoBHble MeToAbl Krnacca Statement:

public void addBatch(String sql) throws SQLEXxception
[Nobasnset 3agaHHyto kKomaHay SQL K Tekylemy nakety KomaHz.

public void cancel() throws SQLException
B MHOronoto4Homn cpeae ¢ NOMOLLbIO 3TOr0 METOAA MOXHO NOTpeboBaTb
npekpaLleHnsa BCsIKon 0bpaboTkn, cBsa3zaHHOW ¢ AaHHbIM Statement.

B aTom cmbicne meTtoq aHanorndeH metoay stop() ans
obbekToB Thread.

public boolean execute(String sqgl) throws SQLEXxception
public ResultSet executeQuery(String sql) throws SQLEXxception
public int executeUpdate(String sql) throws SQLEXxception
BoinonHsiet Statement, nepegasasi 6ase gaHHbIX 3agaHHyto SQL-CTpoKy.

[lepBbIN MeTOa, execute(), NO3BONSET BaM BbINOMNHNUTL Statement,
Kora HeEN3BECTHO 3apaHee, asnsetcsa SQL-cTpoka 3anpocom mnum
OOHOBIEHMEM.

MeToq Bo3BpalwlaeT true, ecnm koMmaHga cosgana pesynsTUpyowmn
Habop.



MeTton executeQuery() ncnonb3yetca Ans BbiNONHEHUS
3anpocoB (Ha u3Bne4vyeHne gaHHbIX).

OH BO3BpaLlaeT ang obpaboTkn pesynsTupyoLwmmn Habop.

MeTton executeUpdate() ncnonbsyerca ans BbINOAHEHUS
OOHOBIIEHUN.
OH BO3BpaLlaeT Konm4ecTBo OOHOBMEHHbLIX CTPOK.

epublic int[ ] executeBatch(String sql) throws SQLEXxception
[locbinaeT 6a3e gaHHbIX nakeT SQL-komaHa Ans BbINOMHEHUS.

 Bo3BpaLlaeT KO-BO CTPOK, KOTOPbIE ObINN N3MEHEHDI

public ResultSet getResultSet() throws SQLException
MeTopf Bo3BpallaeT Tekywnm ResultSet.

[na kaxgoro peaynesrarta ero cneayeT Bbl3blBaTb TOMBKO
OoOHaXAb!.

Ero He HyXXHO BbI3bIBaTh rnocre obpatleHus Kk executeQuery(),
BO3BpaLlaloLLEMY €ONHCTBEHHbIN PE3ynbTar.



e public void close() throws SQLEXxception
Bpy4Hyto 3aKkpbiBaeT 0b6beKT Statement.

Ob6bI4YHO 3TOro He TpebyeTcs, Tak Kak Statement
aBTOMaTM4YeCKM 3aKpbIBAETCS NPU 3aKpbITUN CBSA3AHHOIO C HUM
obbekTa Connection.

Knacc ResultSet
OTOT Knacc npeacTaBnseT pesynsTupyowmnm Habop 6a3sbl AaHHbIX.

OH obecnevnBaeT NPUIIOXKEHNIO NOCTPOYHbLIN OOCTYIM K pe3ynsratam
3anpocoB B 6ba3e JaHHbIX.

Bo Bpems 06paboTkn 3anpoca ResultSet nogaepxnsaet ykasaTens
Ha TeKyLLyto obpabarbiBaeMyto CTPOKY.

[TpunoxeHne nocneanoBaTefibHO NeEpPeMELLAETCS Mo pesynbraTam,
noka OHM He ByayT Bce obpaboTaHbl UnNu He OydeT 3aKpbIT
ResultSet.

PaccmoTpum metoabl knacca ResultSet



public boolean absolute(int row) throws SQLException
MeToa nepemMellaeT Kypcop Ha 3adaHHOE YUCIo CTPOK OT
Hayana, ecnm 4mncrio NONOXUTESbHO, N OT KOHLA - ECIN
oTpuLaTenbLHO.

public void afterLast() throws SQLEXxception
OTOT METOA NEPEMELLIAET KYpCcop B KOHeL,
pesynsTupytowero Habopa 3a NoCrneaHo CTPOKY.

public void beforeFirst() throws SQLEXxception
OTOT METOA NeEPEMELLAET KypCcop B Ha4arno
pe3ynsTupyoLwero Habopa nepeq nepBont CTPOKOW.

public void deleteRow() throws SQLEXxception
YpansaeT TeKyLY0 CTPOKY U3 pe3ynbTupylowero Habopa v
6a3bl JaHHbIX.



 public ResultSetMetaData getMetaData() throws

SQLEXxception
"IpenocTaBnsaeT 00beKT MeTadaHHbIX AN JaHHOMo

ResultSet.
Knacc ResultSetMetaData conepxunt

MHOpPMAaLINIO O pe3ynbTUpYoLLInE Tabnuue, Takyto
KaK KOnmyecTBO CTONOLOB, X 3arofioBOK U T.A.

e public int getRow() throws SQLEXxception
Bo3Bpalwlaet HoMep TeKyLEeN CTPOKN.

 public Statement getStatement() throws SQLException
Bos3Bpallaet akdemnnsap Statement, KOToOpbIN Npon3Ben

OAaHHbIN Pe3ynbTUPYOLWNN Habop.



* public boolean next() throws SQLException
public boolean previous() throws SQLException
OTn MeTodbl NO3BONSAT NEPEMECTUTLCA B Pe3ynbTupyowemMm Habope Ha
OLHY CTPOKY Bnepea unun Hasag.
Bo BHOBb co3gaHHOM pe3yrnbTupytolem Habope Kypcop
yCTaHaBnMBaeTCcs nepen nepson CTPOKOW, NMO3TOMY MepBoe
obpalleHne kK metoay next() Bneyet no3MyMoHNpoBaHME Ha
NepBylo CTPOKY.
9T MeToAbl BO3BpaLlaloT true, ecnu octaeTcs
CTpOKa Onga garbHenwero nepemMeLweHuns.
Ecnn ctpok ansa obpaboTkmn bonbLie HET, Bo3BpallaeTcs false.
Ecnn oTkpbIT NOTOK InputStream ana npeabiaywen CTPoKK, OH
3aKpblBaeTCH.
Takke ounwiaetca uenoyka npegynpexgeHunn SQLWarning.

e public void close() throws SQLEXxception
OcyuiectBngdeT HemeasieHHoe 3akpbiTne ResultSet Bpy4yHyto.

Ob6bI4YHO 3TOro He TpebyeTcsl, Tak Kak 3akpbiTne Statement, cBsizaHHOro ¢
ResultSet, aBTomaTnyeckn 3akpbiBaet ResultSet.



PaccmoTpum npmumep:
package mssql;
import java.sql.*;
public class Main {
private static Connection con = null;
private static String username = "name";
private static String password = "pass”;
private static String URL ="jdbc:mysql://localhost:3306/mybase?profileSQL=true";
// profileSQL=true —o3Ha4aem, deniamb mpaccuposKy 3arpocos8 U ux
8bIMO/THEHUS C UCMOb308aHUEM 5lo22epa, Komopbil 0ormkeH bbimb
CKOHbuzypupoeaH
public static void main(String[] args) throws SQLEXxception{
//3azpyxaem Opaueep
String driverName = "com.mysql.jdbc.Driver";
Class.forName(driverName);
//coeOuHsiemcs
con = DriverManager.getConnection(URL, username, password);
if(con!=null) System.out.printin("Connection Successful '\n");

if (con==null) System.exit(0);



//Statement noseosnissiem omrnpaensame 3arnpockl 6base 0aHHbIX
Statement st = con.createStatement();
//ResultSet nonyyaem pe3ynbmupyrowlyto mabnuuy
ResultSet rs = st.executeQuery( "select hd from pc group by hd
having count(hd)>=2"
);
//Resultset.getMetaData() nonyyaem uHgpopmauyuro o
pesynbmupyrowiet mabnuye
int x = rs.getMetaData().getColumnCount();
while(rs.next()){
for(int i=1; i<=x;i++){
System.out.print(rs.getString(i) + "\t");
}
System.out.printin();
}
System.out.printin();
if(rs!=null)rs.close();
if(st!=null)st.close();
if(con!=null)con.close(); }}



NHtepdenc CallableStatement pacwmnpgaer
BO3MOXXHOCTU UHTEepdenca PreparedStatement un
obecneymBaeT BbINONMHEHNE XPaHUMBbIX NpoLeayp.

CTtount 3ameTtuTb, YTO PreparedStatement pacwmnpser
nHTepdenc Statement.

XpaHumas npouegypa — 3T1o B obLlem criyvae
MMEeHOBaHHasa nocnegoBaTenbHOCTb KOMaHa SQL,
paccMaTpMBaEMbIX Kak eanHoeE Lernoe, u
BbINMONHAOLWAACA B agpeCcHOM NPOCTPaHCTBE
npoueccoB CYB[l, KOTOpbIN MOXHO Bbl3BaTb U3BHE (B
3aBUCMMOCTW OT MOJSIUTUKM OOCTYyNna UCMoNb3yeMoun
cybL).

B paHHOM cny4dae xpaHumaga npoueaypa oyger
paccMaTpuBaTbCA B Obonee y3KoOM CMbICSIE KaK
nocriegoBaTtefibHOCTb KoMaHa SQL, xpaHnmbix B B v
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NHTepdenc CallableStatement no3sonaeTt ncnonHATL
XpaHuMble npoueaypbl, KOTOPble HAXOOATCH
HenocpeacTeeHHO B bll.

OpHa 13 ocobeHHOCTEN 3TOro npouecca B TOM, YTO
CallableStatement cnocobeH obpabaTbiBaTh He
ToNbKO BXxoAHble (IN) napameTpbl, HO U BbIXxoasLlmne
(OUT) n cmewaHHble (INOUT) napameTpbil.

Tun BbIXOQHOro napameTpa A0ImKeH ObiTb
3apermnctpuposaH metogom registerOutParameter().

[Tocne yCcTaHOBKM BXOOHbIX U BbIXOAHbIX MapaMeTPOB
BbI3blBalOTCA MeToAdbl execute(), executeQuery() nnu
executeUpdate().

PaccMoTpuM npuMep Ucnosib30BaHuUS
CallableStatement.



[TycTb B B[] cyliecTByeT XxpaHMmMmaga npouenypa
getempname, KoTOpasa NMo yHUKanbHOMY O1S KaXXaou
3anucu B Tabnuue employee yncny SSN oyger
BO3BpaLlaTb COOTBETCTBYHOLLEE EMY NMS:

Delimiter //
CREATE PROCEDURE getempname’

(IN emp_ssn INT, OUT emp_name VARCHAR(30))
AS

BEGIN

SELECT name

INTO emp_name

FROM employee

WHERE SSN = EMP_SSN;
END;

//



Torga onga nonyyvyeHusa MMeHu cnyxatliero employee
4yepes BbI30B JaHHOW npoLleaypbl HE0OXo0aANMO
MCNONHUTL java-koad Buaa:

String SQL = "{call getempname (?,?)}";
CallableStatement cs = conn.prepareCall(SQL);
int ssn=822301;
cs.setint(1,ssn);
//perncTpauns BbiXxogsLlero napameTpa
cs.registerOutParameter(2,

java.sql.Types.VARCHAR);
cs.execute();
String empName = cs.getString(2);
System.out.printin("Employee with SSN:" + ssn

+ " is " + empName);



B pesynbrate 6yaget BbiBeAEHO, NPUONN3NTENBHO
criegyroLlee:
Employee with SSN:822301 is Spiridonov

B JDBC Ttakxe cyuiectsyeT mexaHnam batch-komaHg,
KOTOPLIN NO3BOMAET 3anyckatb Ha ucnonHeHue B b/l
mMaccuB 3anpocoBs SQL BMecTe, Kak O4HY eanHuLy.

Statement stmt = con.createStatement();
stmt.addBatch("INSERT INTO employee VALUES
(10, ‘Joe *)");
stmt.addBatch("INSERT INTO location VALUES
(260, ‘Kiev’)");
stmt.addBatch("INSERT INTO emp_dept VALUES
(1000, 260)");



//BbINONHAEM 3anpoc

int[] updateCounts = stmt.executeBatch();
B maccuBe updateCounts cogepxaTtbcs Yncna:

1.>=0 — 03Ha4aeT, 4YTO 3anpoC BbLIMNOMNHUICA YCMELUHO U B

NAaHHOM 3NeMeHTe MaccuBa COOEPXKUTCHA KO-BO CTPOK
B Tabnuue, n3MeHeHHbIe 3arnpoCoM.

2. SUCCESS NO INFO — o3Ha4aeT, 4yTo KOMaHaa
BbIMOSIHMNACh YCNELUHO, HO KO-BO CTPOK B Tabnuue,
KOTOpbIE ObININ NU3MEHEHBI 3aNPOCOM, HEN3BECTHO.

Ecnn oanH 13 3anpocoB BLIMNOSHEH He ByaeT, To byaer
BO30y>XaeHo nckntoyeHne BatchUpdateException.

[Tpn atom JDBC moXeT npogosmKnTb BbIMOSTHEHME
OCTallbHbIX 3aMnpoOCoB.

3. EXECUTE_FAILED - o3Ha4aerT, 4To BbINOSIHEHUE
3anpoca nNpoBanunocs.



Ecnun ncnonb3yetca obbekt PreparedStatement,
batch-komaHga cocTouT n3
napameTpusoBaHHoro SQL-3anpoca u
accoUnmMpyemMoro ¢ HUM MHOXeCTBa
napameTpoB.

PaccmoTpum npumep:



try {

Employee[] employees = new Employee[10];

PreparedStatement statement=

con.prepareStatement(

"INSERT INTO employee VALUES (?,7,?,?7,?7)");

for (inti=0; i < employees.length; i++) {
Employee currEmployee = employees]i];
statement.setint(1, currEmployee.getSSN());
statement.setString(2, currEmployee.getName());
statement.setDouble(3, currEmployee.getSalary());
statement.setString(4,currEmployee.getHireDate());
statement.setint(5, currEmployee.getLoc ld());
statement.addBatch();} }



int [] updateCounts = statement.executeBatch();
} catch (BatchUpdateException e) {
e.printStackTrace(); }
TpaH3akuuu

TpaH3akymio (4enoByto onepauuio) onpenensoT Kak

eauHnuy paboThkl, obnagaroLLyto CBOUCTBaMMU
ACID:

e ATOMapHOCTb — 1BE Unun bosee ornepaunm
BbIMOMHSATCA BCE NN HE BbINMOMHAETCA HU OHa.

YcnelwHo 3aBeplLUeHHble TpaH3aKLUun
donKcupyroTcq, B criydae HeyaayHoro
3aBepLUEHNS MPOUCXOOUT OTKAT BCEU
TpaH3aKuun.



e CornacoBaHHOCTb — NPV BO3HMKHOBEHNN COOS
cnucrtemMma Bo3BpallaeTcd B COCTOAHWE OO0 Ha4vana

HeygaBLLENCA TpaH3aKUun.

Ecnu TpaH3akums 3aBepLuaeTcs yCcnewHo, To
NpoBepKa CornacoBaHHOCTN YOOCTOBEPSAETCA B
yCrneLwlHOM 3aBepLUeHUn Bcex onepauunn TpaH3akuun.

* N30nnpoBaHHOCTb — BO BPEMSI BbIMOJTHEHUS
TpaH3aKUnn BCe 0ObEKTbI-CYLLIHOCTU, y4aCTBYIOLLME B
Hen, AOIMKHbI BbITb CUHXPOHU3NPOBAaHBI.

e [lonroBe4HOCTb — BCE U3MEHEHUSA, NPOU3BEAEHHbIE C
OAHHBbIMW BO BPpEMS TPaH3aKLIMN, COXPaHSIIOTCS,
Hanpumep, B 6a3e gaHHbIX.



Onsa dounkcaunm pesynsrtatoB pabdbotbl SQL-
onepaTopoB, JIOrM4YEeCKN BbIMNONMHAEMbIX B

paMKax HeKOTOPOM TpaH3aKLMK, UCNOoMb3yeTcs
SQL-onepatop COMMIT.

B API JDBC aTa onepauus BbINONHAETCSA NO
YMOJI4YaHUIO NMOCIe Ka)Xaoro Bbl30Ba METO0B
executeQuery() n executeUpdate().

Ecnun xxe Heobxoammo crpynnupoBaThb 3anpocChl U
TOSIbKO NMOCIE 3TOro BbINOSHUTL OnepaLuto
COMMIT, cHa4yana Bbi3bIBaeTCca MeToa
setAutoCommit(boolean param) nHtepdenca
Connection ¢ napameTtpowm false, B pesynbsrare
BbINOJTHEHUA KOTOPOro TeKyllee coeauHeHue C
bl nepexoguT B peXxmm HeaBTOMaTUYEeCKOro
noaTBepXaeHna onepauun.



[Tocrne aTtoro BbINOSIHEHME NMOOOro 3anpoca Ha
n3MmeHeHne nHdopmauum B Tabnunuax dasbi
OAHHbIX HE NPUBEOET K HEODpaTUMbIM
nocnencrteuam, noka onepaumss COMMIT He
OyaeT BbINOfTHEHA HEMNOCPEACTBEHHO.

[ToaoTBepaaeT BbinoniHeHne SQL-3anpocoB
metog commit() nHtepdenca Connection, B
pe3ynbrate AeNCTBUSA KOTOPOro BCe N3MEHEHNS
Tabnuubl NPON3BOAATCHA Kak OJHO NOrn4yeckoe
nencTeue.

Ecnun e TpaH3akumsa He BbINONHEHA, TO METOJ0M
rollback() oTMeHsATCA 4EUCTBUSA BCEX
3anpocoB SQL, Ha4yMHasa oT nocnegHero
Bbl3oBa commit().



try{
Connection cn=....... ;

cn.setAutoCommit(false);

Statement st = cn.createStatement();

String upd =

"INSERT INTO student (id, name) VALUES
("+id + "', "™ + name + "')";
st.executeUpdate(upd);
cn.commit(); /noomeepxoeHue.
} catch(SQLException e){
cn.rollback();



[ns Tp&H38KLI,VII7I cylwectByeT HECKOJIbKO TUMOB YTEHUA.

* 'psaA3HOe YTeHume (dirty reads) npoucxoguT, korga
TpaH3aKUMaM paspelleHo BUOeTb HECOXPAHEHHbIE
N3MEHEHNA OaHHbIX.

NHbIMM cnoBaMu, UBMEHEHUdA, caeraHHble B OQHOU
TpaH3aKkuun, BUAHbI BHE ee A0 TOro, Kak oHa obina
COXpaHeHa.

Ecnn nameHeHnsa He ByayT coxpaHeHbl, TO, BEPOATHO,
apyrue TpaHsakumy BbINONHANKM paboTy Ha OCHOBE
HEKOPPEKTHbIX AaHHbIX;

 HenpoBepswlLlieecs YyTeHue (nonrepeatable reads)
NPOUCXOAWNT, Korga TpaH3akumns A YnTaeT CTPOKY,
TpaH3akums B nameHsaeT aty CTpokKy, TpaH3akuma A ymtaet
TY XK€ CTPOKY 1 norny4vyaet 0bHOBMNEHHbIE JaHHLIE;



e ®aHTOMHOE YTeHue (phantom reads)
NPOUCXOOUT, Korga TpaH3akuna A cHMTbIBAET
BCe CTpoku, yoosnetesopsaowme WHERE-
YCINOBMUIO, TPaH3aKuusa B BcTaBnsgeT HOBYO UMK
yaandaeTt o4Hy U3 CTPOK, KoTopas
YOOBIETBOPSAET 3TOMY YCIOBUIO, TPAH3aKuna A
eLle pa3 CYMTbIBAET BCE CTPOKM,
yoosneteopsaowmne WHERE-ycnosuto, yxe
BMECTE C HOBOW CTPOKOW U HEOOCHUTABLUUCH
CTapowu.



JDBC ygoBneTBopseT YeTbIPpeEM YPOBHAM
n3onsaunm TpaH3akummn, onpeaeneHHbIM B
ctaHgapte SQL.

YPOBHU n3onaunn TpaH3akumm onpenenexsl B
BUAE KOHCTaHT uHTepdenca Connection (no
BO3pacTaHUI0 YPOBHSA OrpaHnYeHuns):

e TRANSACTION_NONE — nHgopmMmmpyet o Tom,
4YTO ApauBep He nogaepXMBaeT TpaH3aKkuuu,

e TRANSACTION_READ UNCOMMITTED -
NO3BONSAET TPaH3aKUMUAM BUOETb
HECOXPaHEHHbIE N3MEHEHUNSA OAHHbIX, YTO
pa3peLllaeT rpsa3Hoe, HEMPOBepAKOLLIEECH U
doaHTOMHOE YTEeHUS,



* TRANSACTION_READ COMMITTED -
O3Ha4vaeT, YTo Nboe n3aMeHeHne, caenaHHoe B
TpaH3aKuMn, He BUAHO BHE HEE, NoKa OHa He
coXpaHeHa.

OTO NpegoTBpaLLaEeT rpA3HOe YTEHUE, HO
pas3peLluaeT HenpoBepstoLlieecss U PaHTOMHOE;

* TRANSACTION REPEATABLE READ -
3anpeLlaeT rpa3Hoe 1 HenpoBepsaloLleecd, HO
dbaHTOMHOE YTEHNE pa3peLLEHO,

* TRANSACTION_SERIALIZABLE -
onpenensdeT, 4YTo rpsa3Hoe, HenpoBep4atloLLeecd
N PpaHTOMHOE YTEeHUA 3anpeLlUeHbl.



MeToa
boolean supportsTransactionlsolationLevel
(int level)

nHTeppenca DatabaseMetaData onpenenser,
nogaepxmeaeTcs Nu 3agaHHbIM YPOBEHb
N30NALUNN TpaH3aKUun.,

B cBolo o4yepenb, MeToabl MHTEPdENCA
Connection onpenensatoT AOCTYMN K YPOBHIO
n3onaunin:

int getTransactionlsolation() — BosBpaluaet
TEKYLUN YPOBEHb U30NALNMN,

void setTransactionlsolation(int level) —
yCTaHaBNMBAET HYXHbIN YPOBEHb.



ToYKkM coxpaHeHuUs

Toukn COXpaHEHUNA OaloT OONONMHUTENBbHbIN KOHTPOJ1b
Had TpaH3aKUUAMN.

YCTaHOBKOWN TOYKN COXPaHEHNSA 0bo3Ha4YaeTcs
rfiornyeckasl Todka BHYTPU TpaH3akuum, KoTopas
MOXET ObITb NCMOMNb30BaHa ANs oTkata JaHHbIX.

Taknm obpasom, ecnu Npom3onaeT ownbka, MOXHO
Bbl3BaTb MeTo rollback() ona oTMeHbl Bcex
N3MEHEHNWN, KOTOPbIE ObINM caenaHbl NOCNe TOYKU
COXpaHeHuq.

MeTtog boolean supportsSavepoints() nHtepdenca
DatabaseMetaData vcnonb3yetcs anga toro, 4Tobbl

onpenennTb, NoAAEPKNBAET NI TOYKN COXPaHEHUS
apansep JDBC n cama CYB/.



MeTtoabl setSavepoint(String name) u
setSavepoint() (0ba Bo3BpallaloT OOBLEKT
Savepoint) nHtepdenca Connection
MCMNOSb3YTCA AN YCTAHOBKN MMEHOBaAHHOM
NN HEMMEHOBAHHOW TOYKN COXPaHEHUSA BO
BpPEMS TEKYLLEW TpaH3aKLUN.

PaccmoTpum npumep:



Class.forName ("com.mysql.jdbc.Driver")
.newlnstance();
Connection cn = null;
Savepoint savepoint = null;
cn = DriverManager.getConnection(
"jdbc:mysql://localhost/db3","root","pass");
cn.setAutoCommit(false);
Statement stmt = cn.createStatement();
String trueSQL = "INSERT INTO emp
(id,name,surname,salary)" +
"VALUES(2607,'leTqa’,'UBaHoOB’,540)";
stmt.executeUpdate(trueSQL);



//ycmaHo8Ka moYKU coxpaHeHUs
savepoint = cn.setSavepoint("savepoint1");
//8bINMOSIHEHUE HEKOPPEKMHO20 3aripoca
String wrongSQL =

"INSERT INTO (id,name,surname,salary) "

+ "VALUES(2607,'TleTsa’,"'MBaHOB’,540)";
stmt.executeUpdate(wrongSQL);
} catch (SQLEXxception ex){
cn.rollback(savepoint);



PaccmoTpuMm npmmep, ABYXMEPHbIM MacCcuB Ha OCcHOBE 6a3bl AaHHbIX.
import java.sqgl.*;
import java.util.*;
//30€eCb XpaHUTCA MMSI MaccuBa, KO-BO CTPOK U KO-BO CTONOLOB.
class MasSize {
private int columns;
private int rows;
private String name;
public void setName(String n){name=new String(n);}
public void setColumns(int n){columns=n;}
public void setRows(int n){rows=n;}
public String getName(){return name;}
public int getColumns(){return columns;}
public int getRows(){return rows;}
public boolean equals(Object o0){
MasSize o1=(MasSize) o;
if(name.equals(o1.name)) return true;
else return false; } };



public class DB{
private String name; //uma 6asbl JaHHbIX
private LinkedList tables=new LinkedList();//cnncok nmeH
MaccuBOB B 6a3e AaHHbIX
private Connection conn;
public DB(String preambula, String n, String driver){
name=new String(n);
String connectionURL=preambula+””
+name+";create=true”;
try{
Class.forName( driver);
conn = DriverManager.getConnection(connectionURL);
} catch(Exception e){
System.out.printin("In function DB");
e.printStackTrace();



public void createMas(String name_of massive,
int number_of rows,
int number_of _columns){
try {

//0obaernsemMm umMs maccuea 8 CrucoK UMeH Maccueos
MasSize m=new MasSize();
m.setName(name_of _massive);
m.setColumns(number_of columns);
m.setRows(number_of rows);
if(!tables.contains(m)) { tables.add(m);}
else {

System.out.printin("Massive with such name
already exists");
return;



//co30aHue mabnuubl
String createString="CREATE TABLE
"+name_of _massive+
" ( NUMBER int generated by default as identity
(START WITH 1, INCREMENT BY 1), "+

"w0 DOUBLE )";
Statement stmt = conn.createStatement();

stmt.executeUpdate(createString);

for(int i=1; i< number_of_columns; i++) {
//0obaesrneHue cmonbuyoe 8 mabnuuy
String stradd="ALTER TABLE "+name_of massive+

“ADD"+"w"+String.valueOf(i)+" DOUBLE";
stmt.executeUpdate(stradd); }



for(int j=0;j<number_of rows;j++){
//[nobaBneHne CTpok B Tabnuuy
String str_query="insert into “
+name_of massive+" ( w0 )"+
" values "+"( ?)";
PreparedStatement psinsert =
conn.prepareStatement(str_query);
psinsert.setDouble(1,0.0);
psinsert.executeUpdate();}}
catch (Exception e) {
System.out.printin("In function createMas™);
e.printStackTrace();} }



public void set(String name_of massive, int row,
int column, double value){
//UBMeHeHUe 3Ha4YeHUs arieMeHma ¢ KoopouHamamu row u
column Ha 3Ha4yeHue value

try{
//Mpo8epKa cyuiecmayem yiu Maccue ¢ UMeHeM
name_of _massive

MasSize m=new MasSize();

m.setName(name_of _massive);

m.setColumns(0);

m.setRows(0);

if(1tables.contains(m)) {
System.out.printin("there is no such massive");
return; }



String str="update "+name_of massive+
"set"+"w"+String.valueOf(column)+"=7"+
"where NUMBER="+String.valueOf(row+1);
PreparedStatement psinsert =
conn.prepareStatement(str);
psinsert.setDouble(1,value);
psinsert.executeUpdate();}
catch(Exception e){
System.out.printin("In function set");

e.printStackTrace();}



public double get(String name_of massive,
int row, int column)({

//rorny4yeHue arieMeHma maccuea ¢
KoopOuHamamu row u column

try{

MasSize m=new MasSize();
m.setName(name_of massive);
m.setColumns(0);
m.setRows(0);
if(!tables.contains(m)){

System.out.printin("there is no such
massive");
return -1; }



String str="select"
+"w"+String.valueOf(column)+”from*
+name_of massive+
"where NUMBER="+String.valueOf(row+1);
Statement stmt2 = conn.createStatement();
ResultSet rs = stmt2.executeQuery(str);
rs.next();
double d=rs.getDouble(1);
rs.close();
return d;}
catch(Exception e){
System.out.printin("In function get");
e.printStackTrace();

return -1;}}



public int Ncolumns(String name_of massive) {
//Kor-8o0 cmorbuoe 8 maccuse name _of massive
try{
MasSize m=new MasSize();
m.setName(name_of massive);
m.setColumns(0);
m.setRows(0);
if(1tables.contains(m)) {
System.out.printin(“there is no such massive");
return -1; }
MasSize m1=(MasSize)
tables.get(tables.indexOf(m));
return m1.getColumns();}
catch(Exception e){
System.out.printin("In function Ncolumns");
e.printStackTrace();
return -1;}}



public int Nrows(String name_of _massive){
//KOI1-80 CMPOK 8 Maccuee name_of massiv
try{
MasSize m=new MasSize();
m.setName(name_of massive);
m.setColumns(0);
m.setRows(0);
if(1tables.contains(m)) {
System.out.printin(“there is no such massive");
return -1; }
MasSize m1=(MasSize)
tables.get(tables.indexOf(m));
return m1.getRows();}
catch(Exception e){
System.out.printin("In function Ncolumns");
e.printStackTrace();
return -1;}}



public void delete_mas(String name_of massive){
//yOaneHue maccuea name _of _massive u3 basbl OaHHbIX
try{
MasSize m=new MasSize();
m.setName(name_of massive);
m.setColumns(0);
m.setRows(0);
if(1tables.contains(m)) {
System.out.printin(“there is no such massive");
return; }
String str="drop table "+name_of massive;
Statement stmt2 = conn.createStatement();
stmt2.executeUpdate(str);}
catch(Exception e){
System.out.printin("In function delete_mas");
e.printStackTrace();}}}



Mcnonb3oBaHne JaHHOIo Knacca MOXET BbIrMaaeTb cneayowmm obpasom:
class m1{
public static void main(String[] args){
DB data=new DB("jdbc:derby:","NeuronNetwork",
"org.apache.derby.jdbc.EmbeddedDriver");

data.createMas("mas",3,3);

data.set("mas”,1,1,3.56);

double d=data.get("mas”,1,1);

System.out.printin(d);

data.set("mas",1,2,4.78);

d=data.get("mas"”,1,2);

System.out.printin(d);

int r=data.Ncolumns("mas");

int c=data.Nrows("mas");

System.out.printin("rows= "+r);

System.out.printin("cols= "+c);

data.set("mas”,1,2,5.5);

d=data.get("mas",1,2);

System.out.printin(d); }



MeTagaHHble

C nomMoLlb MeTOO0B MHTEPdENCOB
ResultSetMetaData 1 DatabaseMetaData

MO>HO MOJSTy4YNTb CNUCOK Tabnuu, onpeaennuts TUMbI,
cBoucTBa U KonnyecTtBo ctonouos bll.

[TonyunTtb 00beKT ResultSetMetaData moxHO
criegyowmm obpasom:

ResultSetMetaData rsMetaData=rs.getMetaData();
roe rs nmeet Tun ResultSet.

PaccmMmoTpuMm HEKOTOpPbIE METOAbI MHTEPdeNCa
ResultSetMetaData:

int getColumnCount() — Bo3BpaliaeTt yncno cronoduos
Habopa pe3ynsraTtoB 00bekTa ResultSet;

String getColumnName(int column) — Bo3Bpalliaer
NM$1 yKa3aHHOro ctornbua obbekta ResultSet;



int getColumnType(int column) — Bo3BpallaeT Tun gaHHbIX
yKaszaHHoro ctonodua oobekrta ResultSet.

[MTonyuntb 06LeKT DatabaseMetaData moxxHo cnegytowinm
obpa3om:

DatabaseMetaData dbMetaData = conn.getMetaData();
raoe cn obbekT Krnacca Connection.

PaccMoTpuM HEKOTOPbIE METOAbLI MHTEPMENCA
DatabaseMetaData:

Str;i)ng getDatabaseProductName() — Bo3BpallaeT Ha3BaHue
Ybl;

String getDatabaseProductVersion() — Bo3Bpallaet Homep
Bepcun CYb[

String getDriverName() — BosBpaluaet nums gpavisepa JDBC,;
String getUserName() — Bo3BpaluaeT nma nonb3oatens bl;

String getURL() — Bo3BpaLlaeT MeCTOHaxXoXXaeHNEe NCTOYHMKA
OAHHBIX;

ResultSet getTables(String catalog, String schemaPattern,
String tableNamePattern, String[] types ) — Bo3BpaLuaer
Habop TUNoB Tabnuy, 4OCTYNHbLIX ANd AaHHOU b



catalog - 3HaueHune String, cogepxallee nmsa Karanora. 3agaHuve
dHayeHna NULL gnsa atoro napameTtpa ykasblBaeT Ha TO, YTO UM4
KaTanora Mcnonb3oBaTb He HYXXHO.

schema - 3HaueHune String, cogepxallee WwabnoH MMEHN CXEMBbI.
3aganune 3HadeHuda NULL gona atoro napameTpa yKkasblBaeT Ha To,
4YTO MMS CXEMbl UICMNOSIb30BaTb HE HYXHO.

tableName - 3HaueHune String, cogepxallee WabrioH UMEHU
Tabnuupbl.

types - MaccuB CTpOKOBbLIX 3HAaYeHUN, coaepXxallmn BKnoyaemble
TMNbl Tabnuy. 3HadeHne NULL nokasbiBaeT, YTO HYXXHO BKNOYaTb
BCe TuNbl Tabnuu. Tunel Tabnny MOXHO NOMYy4YNTb BLI3BaB
dyHkumio getTableTypes(). beiBatoT cnegytowme tunol "TABLE",
"VIEW", "SYSTEM TABLE", "GLOBAL TEMPORARY", "LOCAL
TEMPORARY", "ALIAS", "SYNONYM".

PaccmMmoTpum npumep.

Bo3BpaTt onucaHusa Tabnuubl Person.Contact B 6a3bl AaHHbIX
AdventureWorks.



public static void executeGetTables(Connection con) {
try {
DatabaseMetaData dbmd = con.getMetaData();
ResultSet rs = dbmd.getTables("AdventureWorks",
"Person”, "Contact"”, null);
ResultSetMetaData rsmd = rs.getMetaData();
int cols = rsmd.getColumnCount();
while(rs.next()) {
for (inti=1;i<=cols; i++) {
System.out.printin(rs.getString(i)); }
}
rs.close();
} catch (Exception e) { e.printStackTrace(); }

}



PesynsTupytowinmn Habop, Bo3BpalLlaemMbin
metoaom getTables, BkntovaeT cnegyrowimne

AaHHbIE:

TABLE_CAT - imsa 6a3bl 4aHHbIX, B KOTOPOW
pacnosioXxeHa ykasaHHasi Tabnuvua

TABLE_SCHEM- Vima cxembl anga tabnuubl.
TABLE_NAME- Nwva tabnuubl.
TABLE_TYPE - Tabnu4yHbin TUN.
REMARKS- OnucaHue tabnuupbl.



Myn coeguHeHnn

[Tpn 60NbLLUOM KONIMYECTBE KITMEHTOB
npunoXxeHua K bl atoro npunoXxeHus
BbIMNONHSETCS OOnNbLLOE KONMMYECTBO 3anpoCoB.

CoepgunHeHue ¢ bl asnseTtca goporocrosiien (no
TpebyeMbIM pecypcam) onepawmnen.

QP PeKTUBHBIM CNOCOOOM peLleHnsa JaHHOW
npobnembl SBNAeTCA opraHu3aums nyna
MCMOoSb3yeMbIX COEAUHEHUNN, KOTOPLIE HE
3aKpbIBAlOTCA PUINYECKU, a XPAHATCH B
o4yepean 1 nNpeaocTaBnstoTCA NOBTOPHO A1
Opyrux 3anpocos.



Pasgensembit 4OCTYN K UCTOYHUKY OaHHbIX
MOXHO OpraHu3oBaTb NyTeM 0ObABNEHUS
cTaTn4yeckoun nepemeHHomn tuna DataSource u3
naketa javax.sql.

NcTouHMK gaHHbIX Tuna DataSource — ato
KOMMOHEHT, NpeaocTaBnaowmmn coegmnHeHne ¢
npunoxeHnem CYB/.

Knacc InitialContext, kak yactb JNDI API,
obecne4ynBaeT paboTy C KaTtarorom
MMEHOBaAHHbIX OOBHEKTOB.

B 3TOM KaTanore MOXHO CBsi3aTb OOBbEKT
MCTOYHUKA AaHHbIX DataSource ¢ HEKOTOPbLIM
MMEHEM (He TONnbKo ¢ nmeHem b, HO n
BOOOLLE C nMtobbIM), NpeaBapuUTenbLHO Co3aaB
obbekT DataSource.



3aTeM Co3aHHbIN ODOBEKT MOXHO MOMYYUTb C MOMOLLbIO
meTtoaa lookup() no ero nmenun.

MeTtoay lookup() nepenaetca ums, scerga
HauyMHarLweecs ¢ UMEHN KOPHEBOIo KOHTeKcTa(Ecnu
Nys OpraHN30BbIBAETCHA C NomMmoLlbio Tomcat)

javax.naming.Context ct =
new javax.naming.InitialContext();
DataSource ds =
(DataSource)ct.lookup(“java:jdbc/mybd”);
Connection cn = ds.getConnection(“name”, “pass”);

[locne BbINONHEHUS 3anpoca coeauHeHne 3aBepLuaeTcS
N ero o6bLEKT Bo3BpallaeTcss 06paTHO B Ny BbI3OBOM:

cn.close();



Nyn coeagnHeHnn Tomcat

[Ona opraHnsaumm nyna Heobxoaumo U3aMeHnTb doann server.xml, KOTopbii
HaxoauTcs B narnke conf (B AMPEKTOPUN, B KOTOPOM ycTaHoBNeH Tomcat):

<Context docBase="FirstProject” path="/FirstProject"
reloadable=“true*
source="com.ibm.etools.webtools.server:FirstProject”>
<l—co30aHue nyn coeduHeHul ons CYB MySQL -->
<Resource auth="Container" name="jdbc/db1*
type="javax.sql.DataSource"/>

<ResourceParams name="jdbc/db1">
<parameter>
<name>factory</name>
<value>
org.apache.commons.dbcp.BasicDataSourceFactory
</value>
</parameter>
<parameter>
<name>driverClassName</name>
<value>org.gjt.mm.mysql.Driver</value>
</parameter>



<parameter>
<name>username</name>
<value>root</value>

</parameter>

<parameter>
<name>password</name>
<value>pass</value>

</parameter>

<parameter>

<I/--maxActive - MakcumaribHOe Koru4ecmaeo

coeOuHeHulU, Komopble byOym cooepxxambcs 8 ryrie.-->
<name>maxActive</name>
<value>500</value>

</parameter>

<parameter>

<!--maxldle - makcumarnbHO€e Ko/mu4ecmaeo ripocmausarujux coeouHeHud,
Komopble 6yOym ocmasamabcs 8 ryne. [lpu 3HadeHuUU 3moao napamempa
paeHbIM HyIo, ogpaHudeHul He bydem.-->

<name>maxldle</name>
<value>10</value>
</parameter>



<parameter>

<!--maxWait - ecrniu 8pemsi oxxudaHusi cCoeOUHeHUSs rNpeeabicum 3HadyeHue napamempa maxWait
(6 munnucekyHdax), nonb3o8amersib rony4um Exception. Npu 3Ha4yeHuu maxWait pagHbim
-1, epemMs oxxudaHusi He 02paHU4eHo.-->

<name>maxWait</name>
<value>10000</value>
</parameter>
<parameter>

</-- removeAbandoned - rnpu ycmaHoeke amozao rapamepa 8 true, 3abpoweHHbIe
coeOuHeHusi byOym oceoboxdeHbl, Ko20a ucmedyem epemsl, y4maHo8/1eHHOe 8
napamempe removeAbandonedTimeout .-->

<name>removeAbandoned</name>
<value>true</value>

</parameter>

<parameter>

<!-- removeAbandonedTimeout - smom napamemp yka3bigeaem 8 ceKyHOax 8pemMsi, Yepes
Komopoe moboe rnpocmausarouee coeduHeHue bydem cyumamabcsi 3a6pPOUWEHHbIM. -->

<name>removeAbandonedTimeout</name>
<value>60</value>

</parameter>

<parameter>
<name>logAbandoned</name>
<value>true</value>

</parameter>

</ResourceParams>

</Context>



HekoTopble nponssoautenu CYb[ ana obneryeHums
co3faHug nyrna coeanHeHun onpenenstoT
COOCTBEHHBIN KIlacC Ha OCHOBE MHTepdenca
DataSource.

B aTom cny4dae nyn coeguHeHNNn MOXET bbITb CO3aaH,
Hanpumep, crieayoLwmm odbpasom:

import COM.ibm.db2.jdbc.DB2DataSource;

DB2DataSource ds = new DB2DataSource();

ds.setServerName("//localhost:6061/mybd");

Connection cn =
ds.getConnection("db2adm","pass"”);

[1panBep onpenenseTca aBTOMaTUYECKN B OObEKTE
DB2DataSource.



TakKe CcywecTByeT crneunarnbHbI NaKeT Ans co3gaHunsa nyna coeanHeHnn ¢ b1 DBPool
(Heobxoaumbl naketbl DBPoo0I-5.0 1 commons-logging-1.1.1-bin). MoxHo Takxe
ncnone3oatb nyn DBCP

PaccmoTtpum npumep ncnons3osaHua DBpool 5.0

Connection conn = null;
try{
String userName = "muser";
String password = "qwertyui";
String url = "jdbc:mysql://localhost/mybase";
Class.forName ("com.mysql.jdbc.Driver"”).newlnstance();
//Co30aem ryrn
ConnectionPool pool=new ConnectionPool("local",1,10,20,180000,url,
userName,password);

//30eck ‘local’- ums nyna, 1-muHUMarbHoe Korudecmeo coeduHeHul 8 ryne, 10-
MaKcumalribHOe KO-80 coeOUHeHUU 8 nyrne, 20-makcumMaribHOe Kornu4ecmaeo
coeduHeHul, kKomopoe mMoxem 6bimb co3d0aHo. N36bimoyHble coeOuHeHus 6yoym
YHUYMOXEHbI, Ko20a Ux eepHym 8 ryil.

//Co30aem coeduHeHue, ecriu OHO He bbIrio co3daHo usnu docmaem U3 nyna
conn=pool.getConnection();



String SQL="{call getmname(?,?)}";
CallableStatement cs = conn.prepareCall(SQL);
int ssn=251;

cs.setint(1, ssn);

cs.registerOutParameter(2, Types.VARCHAR);
cs.execute();

String name=cs.getString(2);
System.out.printin("Employee with SSN:" + ssn+

"is " + name);

conn.close();

......... //CHOB8a UCriofib3yeM coeOUHeHuUe
//3aKpbieaeM iyl

pool.release();



[TatTepH Data Access Object

Data Access Object (DAO) ncnonbsyetcsa ans

a6CTpaI'l/IpOBaHl/IFI N MHKAlCyJinpoBaHUA OOCTYIMaA K
NCTOYHUKY OaHHbIX.

Ncnonbaytowmne DAO BnsHec-KoOMMNoHEHTLI paboTatoT ¢

bonee NpocTbiM MHTEPdENCOM, NPEeaOCTaBNAEMbIM
ob6bekTomM DAQO cBOUM KrneHTam.

DAO nonHocTbo CKpbIBAET AeTanu peanusauumu
NCTOYHWUKA AaHHbIX OT KIMUEHTOB.

[TOCKOMbKY NpU U3MEHEHUAX peanu3aunm UCTOYHMKA
naHHbIX npegcTtaBngembin DAO nHtepdenc He
N3MEHSIETCS, 3TOT NATTEPH AaeT BO3MOXHoCTb DAO
NPUHUMAaTb pPasfiMYHbie CXEMbI XpaHUINLL, Oe3
BIIUAHUSA HA KITMEHTbI N1 OU3HEC-KOMMOHEHTHI.



Onarpamma knaccos ana DAO nmeeTt BuA;:
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[Nunarpamma nocnegoBaTenbHOCTH,
nokasblBatloLLlasi B3anMoOgencTBUA Mexay
y4yacTHMKaMn B JaHHOM NaTTepHe UMEET BUA;
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BusinessObject

BusinessObject npeacraBnseT KNMeHTa AaHHbIX.
OTO OOBLEKT, KOTOPbLIN HYXXOAeTcs B JOCTYyNe K
MCTOYHUKY OaHHbIX A9 Nony4YeHus v
COXpaHeHUsa AaHHbIX.

BusinessObject moxeT ObITb peann3oBaH Kak
CECCUOHHbIN KOMMOHEHT, KOMMOHEHT
yrnpasneHua gaHHbIMW Unn gapyron Java-
OOBLEKT, CEPBIET UMW BCMIOMOraTeNbHbIN
KOMIMOHEHT.



DataAccessObject

DataAccessObject aBnaerca nepBUYHbLIM
0OBbEKTOM JaHHOro naTrepHa.

DataAccessObject abcTparupyer
Mcnonb3yemMyto peanusauunio gocrtyna K
naHHbIM ansa BusinessObject, obecrnevnBas
Npo3payHbI AOCTYN K UCTOYHUKY AaHHbIX.

BusinessObject nepenaet Takke
OTBETCTBEHHOCTb 3a BbINOSIHEHME OMnepaLnun
3arpyskm n coxpaHeHusa AaHHbIX OOBLEKTY
DataAccessObject.



DataSource
[lpeacTaBngaeT peanm3aunio MICTOYHUKA AaHHbIX.

ICTOYHUKOM OaHHbIX MOXET ObIiTb Oa3a OaHHbIX,
XML-penosutopumn n ap.

MCTOYHMKOM OaHHbIX MOXET ObITb TakXe apyrad
cucrtema (TpaguunoHHaa/MmanHdpenm), cnyxba
(B2B-cnyxba unn cncrtema obcnyxmeaHus
KPEeOAUTHbIX KapT), UM Kakon-nmbo
penosutopun (LDAP).



TransferObject

[TpeactaBnaeT cobom oObLEKT, NCMOMNb3YEMbIN
Onsi nepegayn gaHHbIX.

DataAccessObject moxeT ncnonb3oBatb
TransferObject ana Bo3BpaTa gaHHbIX KNUEHTY.

DataAccessObject MOXeT Takke NnpuHUMaTb
OaHHbIE OT KnneHTa B 00bekTe TransferObject
019 nx oO6HOBNEHNSA B UCTOYHUKE AAHHbIX.



CtpaTteruun
Ctpaterna Automatic DAO Code Generation

[TockonbKy BusinessObject cooTBeETCTBYET KOHKPETHOMY
DAOQO, ecTb BO3MOXHOCTb YCTaHOBUTb
B3anMooTHoLleHuns mexay BusinessObject, DAO, u

NPUMeHsiEMbIMUM peanusaumamm (Hanpumep, Tabnuupl
B RDBMS).

[Tocne ycTaHOBMNEHMSA B3aMMOOTHOLLEHUIN MOSIBMSIETCA
BO3MOXXHOCTb HanucaTtb MPOCTYI0 YTUNUTY Ans
reHepauum koga, 3aBUCALLYIO OT NPUIOXKEHUS,
KOTOpasa MOXET reHepupoBaTh KOO AN BCEX HY>KHbIX
npunoxeHuto oovektos DAO.

MeTtagaHHble gns reHepauum DAO moryT onpenenstbes
pa3paboTynkomMm B panne-geckpunTtope.

B ka4vecTBe dllbTEPHATUBbLI TEHEPATOP KOAa MOXKET
dBTOMAaTN4eCKUM MNnpoaHasrin3anpoBaTb 6a3y AadHHbIX U

npeaocTaBuUTb HeOBXoAuMbIE ONA AOCTYNa K HEW
oobekTbl DAO.



Ctpaterusa Factory for Data Access Objects

[TaTTepH DAO moxeT ObITb caenaH o4eHb MMOKNM
Npu ncnonb3oBaHunM natrepHoB Abstract
Factory n Factory Method.

[1aHHasa cTpaTernsa MoXeT ObITb pearnun3oBaHa C
ncnonb3oBaHnem narrtepHa Factory Method
Ons reHepaunn Heckonbknx obbekTtoB DAO,
KOTOPble HYXXHbl MPUIMOXEHUIO, B TEX Chy4YasX,
Korga npuMeHAeMoe XpaHunuile gaHHbIX He
N3MEHSIETCA NMPUN Nepexoae oT OaHOU
peanusaunm K gpyrowu.



,El,l/larpamma KIaCCoOB 3TOIO Cllydad UMeeT BUL.
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Koraa ncnonb3yemMmoe XpaHunuiie OaHHbIX MOXeT
N3MEHUTbLCA NpPU Nepexoge oT O4HOU
peanusauuun K gpyrou, gaHHas ctparerug
MOXET ObITb peann3oBaHa ¢ NPUMEHEHUNEM
nattepHa Abstract Factory.

[lnarpamma KnaccoB 3TOW cTpatermum MMeet
chnegywowmn Bma;
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[lnarpamma nocnenoBaTeENbHOCTH,
onucbiBaoLLada B3aMMOOENCTBUSA OA 3TOU
cTpaTermm UMeeT BUA,.
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PaccmoTpum npumep koga ans natrepHa DAO.

// DAQO Factory

public abstract class DAOFactory {

// Cniucok DAO muroe nodoepxusaeMbix chabpukou
public static final int CLOUDSCAPE = 1;

public static final int ORACLE = 2;

public static final int SYBASE = 3;

// MemoOdsi dnsi co3daHuss DAO
public abstract CustomerDAO getCustomerDAO();
public abstract AccountDAO getAccountDAO();
public abstract OrderDAO getOrderDAO();

public static DAOFactory getDAOFactory( int whichFactory) {
switch (whichFactory) {
case CLOUDSCAPE: return new CloudscapeDAOFactory();
case ORACLE : return new OracleDAOFactory();
case SYBASE : return new SybaseDAOFactory();

default : return null;

11}



public class CloudscapeDAOFactory extends DAOFactory {
public static final String DRIVER=
"COM.cloudscape.core.RmiJdbcDriver";

public static final String DBURL=
"jdbc:cloudscape:rmi://localhost:1099/CoreJ2EEDB";

// Memo0 0515 co30aHus coeduHeHus k Cloudscape

public static Connection createConnection() {....... }
public CustomerDAO getCustomerDAO() {
return new CloudscapeCustomerDAQO(); }

public AccountDAO getAccountDAO() {
return new CloudscapeAccountDAO(); }

public OrderDAO getOrderDAO() {
return new CloudscapeOrderDAO(); }
. }



Nutepdenc ana CustomerDAO

public interface CustomerDAO {
public int insertCustomery...);
public boolean deleteCustomery(...);
public Customer findCustomer(...);
public boolean updateCustomery...);
public RowSet selectCustomersRS(...);
public Collection selectCustomersTO(...);



MmnnemeHTaumnsa nutepdenca CustomerDAO
public class CloudscapeCustomerDAO
implements CustomerDAO {
public CloudscapeCustomerDAQO() {.... }
public int insertCustomery(...) {
//Memoo 8o3gpaujaem HomMmep HO8020 c030aHHO20
/Customer unu -1 8 criy4yae owubku

}

public boolean deleteCustomer(...) { ........ }



Customer Transfer Object

public class Customer implements
Java.io.Serializable {

int CustomerNumber;
String name;

String streetAddress;
String city;

// getter and setter



Mcnonb3osaHne DAO Factory
DAOFactory cloudscapeFactory =

DAOFactory.getDAOFactory(

DAOFactory.DAOCLOUDSCAPE);
CustomerDAO custDAO =

cloudscapeFactory.getCustomerDAO();
int newCustNo = custDAO.insertCustomery(...);

//Co30aem Customer obbekm
Customer cust = custDAO.findCustomer(...);

//usmeHsiem 3HadeHue Customer obbekma
cust.setAddress(...);
cust.setEmail(...);

custDAO.updateCustomer(cust);



Hibernate

Hibernate - 370 mexaHn3m oTobpaxxeHusi B pensiLluOHHOW
b6a3e gaHHbIX OOBLEKTOB java.

Ha npakTtuke HanbonbLUyto NONynsipHOCTb MOMyYunu
pensAUMOoHHbIE Moaenu 6a3 JaHHbIX, XOTS B
COBPEMEHHbIX METO0MNOMsSIX NPOrpamMmMnpOBaHUS
Nnonb3yeTcsi MONyNsPHOCTbIO OOBbEKTHO-
OPUEHTUPOBAHHOE NPOrpamMMmnpoBaHme.

[1Ns1 CTbIKOBKM Aa@HHbIX TEXHOMOrMm paspaboTaHo
MHOXECTBO TEXHONMOIMMK, cneyngunkaymm m
dbpenMBOPKOB AN MannmMHra o6 bEeKTOB HaA Tabnuubl
pPeNALUNOHHbIX 0a3 AaHHbIX.



Java paspabotynkam gOCTYNMHO MHOXECTBO
TexHonorum ana pabotbl ¢ AaHHBIMU 3TO MOXET

ObITb NPOCTO cepuanmidaumna oovekTos, JDBC,
JDO, JPA n MHOXeCTBO ApYrux.

Java Persistence API (JPA), aBnstolleecs
cocTtaBHoun YacTbto Hibernate covetaet B cebe
NPOCTOTY cepuanmn3aunmn o0bEKTOB C
BO3MOXXHOCTbIO paboTbl C JaHHLIMW HA YPOBHE
OOBbEKTHO-OPUEHTUPOBAHHON MOESN.

[1pn 3TOM OCTaeTcs BO3MOXHOCTb
KOMOMHMPOBaHUA AOCTyna K AaHHbIM KakK B
JDBC Ha ypoBHe pendaunoHHbIX AaHHbIX.



PaccmoTpum npumepsl ncnonb3osaHua Hibernate.

B 6a3e gaHHbIX co3gagmm Tabnuuy Student ¢ Tpemsa nonamu:
1) id — ngeHTudukaTop

2) name — M4 CTydeHTa

3) age — ero Bo3pacTt

Opyrnumum cnoBamu BbIMNOSHUM 3anpoc

CREATE TABLE Student(id NUMBER(10) NOT NULL,
name varchar(100) NOT NULL,

age NUMBER(3) NOT NULL,

CONSTRAINT pk_Student PRIMARY KEY(id));

Tenepb co3gagnm Naket logic.
B Hem onuwem Knacc-CcyLHOCTb, KOTOpbIn byaem XxpaHuTtb B BL:



package logic;

import javax.persistence.Column;

import javax.persistence.Entity;

import javax.persistence.GeneratedValue;

import javax.persistence.ld;

import javax.persistence.Table;

import org.hibernate.annotations.GenericGenerator;

@Entity
@Table(name="Student”)
public class Student {

private Long id;
private String name;
private Long age;

public Student(){
name = null;

}

public Student(Student s){
name = s.getName();

}



@ld

@GeneratedValue (generator="increment")
@GenericGenerator (name="increment”, strategy = "increment")
@Column(name="id")
public Long getld() {
return id;

}

@Column(name="name")
public String getName(){
return name,

}

@Column(name="age")
public Long getAge(){
return age;

}

public void setld(Long i){
id =1i;

}

public void setName(String s){
name = s;

}

public void setAge(Long I){
age=1;}}



AHHOTauumn 3gecb ucnonbaytotes anst Mapping Java knaccos ¢ Tabnuuamu
0a3bl AAHHbIX.

[MpoLue rosopst ans Toro, 4Tobbl Hibernate 3Han, 4To AaHHbBIN Knacc aBNaeTcs
CYLLIHOCTbIO, TO €CTb OOBbEKTbI JAaHHOIO Krnacca Mbl 0yaem xXpaHuTb B base
NaHHbIX.

Aicnonb3oBaHHbIE 30eCb aHHOTaAUUN MMELOT CreayoLwmnmn CMbICH:

@Entity — yxasblBaeT Ha TO, YTO JaHHbIN KNnacc SABAAETCA CYLHOCTLIO.
@Table — 3apgaeT nma Tabnuubl, B KOTOPOW ByayT XpaHUTLCA OOBbEKTHI Kacca
@ld — obo3Ha4vaeT none id

@GeneratedValue(generator="increment”) n
@GenericGenerator(name="increment”, strategy = "increment") —
yKa3blBaeT Ha TO, Kak DyaeT reHepupoBaTtbes id (B 4JaHHOM criyyae rno
BO3POCTaHMUIO)

@Column — o603Ha4YaeT UMS KOFTOHKW, COOTBETCTBYIOLLIEN JaHHOMY MNOJHO.

CTOUT OTMETUTb TaKXe, YTO BCE KNacChl-CYLLIHOCTM A0SMKHbI 06s3aTenbHO
UMETb 2emmephbl, cemmepbl U KOHCMPYKMOP 0 YMOI4aHUio.

Tenepb co3gaaum rmaBHbIn KOHUrypauuoHHein doann hibernate.cfg.xml u
NOMEeCTUM ero B nanky bin npoekTa.

N3 atoro pamna Hibernate 6yoet 6patb BClo Heobxoaumyto emy MHOpMaUMIO:



<IDOCTYPE hibernate-configuration PUBLIC "-//Hibernate/Hibernate Configuration DTD

3.0//EN" "http://hibernate.sourceforge.net/hibernate-configuration-3.0.dtd">
<hibernate-configuration>
<session-factory>
<property name="connection.driver_class">oracle.jdbc.driver.OracleDriver</property>
<property
name="connection.url">jdbc:oracle:thin:@localhost:1521:MyDB</property>
<property name="connection.username">Your_Login</property>
<property name="connection.password">Your_Password</property>
<property name="connection.pool_size">10</property>
<property name="dialect">org.hibernate.dialect.OracleDialect</property>
<property name="show_sql">true</property>
<property name="hbm2ddl.auto">update</property>
<property name="hibernate.connection.autocommit">false</property>
<property name="current_session_context class">thread</property>

<mapping class="logic.Student" />

</session-factory>
</hibernate-configuration>



Cosgaaum naker util, a B Hem knacc HibernateUtil, kotopsin 6ygeT otBeyatb 3a
obpaboTky gaHHoro xml barvna n yctaHosneHne coegmHeHns ¢ 6a3on AaHHbIX:

package util;

import org.hibernate.SessionFactory;
import org.hibernate.cfg.Configuration;

public class HibernateUtil {
private static SessionFactory sessionFactory = null;

static {
try {
//creates the session factory from hibernate.cfg.xml
sessionFactory = new Configuration().configure().buildSessionFactory();
} catch (Exception e) {
e.printStackTrace();

}
}

public static SessionFactory getSessionFactory() {
return sessionFactory;

}
}



Tenepb ocTanocbh pasobpaTbCs CO B3aMMOOAENCTBMEM MPUNOXKEHUS ¢ 6a3on AaHHbIX.

Torga ans knacca-cywHocTu, onpegennum nHtepdgenc StudentDAO m3 naketa DAO,
coaepalmnm Habop HeEOOXoANUMbIX METOAOB:

package DAO;

import java.sql.SQLException;
import java.util.List;

import logic.Student;

public interface StudentDAO {
public void addStudent(Student student) throws SQLException; /0ob6asume

cmydeHma
public void updateStudent(Student student) throws SQLException; /o6Hosumb

cmyodeHma
public Student getStudentByld(Long id) throws SQLEXxception; /mnony4yums

cmedeHma o id
public List getAllStudents() throws SQLException; /nony4yums ecex cmydeHmos
public void deleteStudent(Student student) throws SQLEXxception; //yoanums

cmydeHma



Tenepb onpegenum peanusaunto atoro nHTepdenca B knacce SudentDAOImpl B nakete
DAO.Impl.

package DAO.Impl;

import java.sql.SQLException;
import java.util.ArrayList;

import java.util.List;

import javax.swing.JOptionPane;
import org.hibernate.Session;
import util.HibernateUtil;

import DAO.StudentDAO;

import logic.Student;

public class StudentDAOImpl implements StudentDAO {
public void addStudent(Student stud) throws SQLEXxception {
Session session = null;
try {
session = HibernateUtil.getSessionFactory().openSession();
session.beginTransaction();
session.save(stud);
session.getTransaction().commit();
} catch (Exception e) {
JOptionPane.showMessageDialog(null, e.getMessage(), "Owwnbka 1/0",
JOptionPane.OK_OPTION);
} finally {
if (session != null && session.isOpen()) {
session.close();

1}



public void updateStudent(Student stud) throws SQLException {

Session session = null;

try {
session = HibernateUtil.getSessionFactory().openSession();
session.beginTransaction();
session.update(stud);
session.getTransaction().commit();

} catch (Exception e) {
JOptionPane.showMessageDialog(null, e.getMessage(), "Owunbka 1/0",

JOptionPane.OK_OPTION);
} finally {
if (session != null && session.isOpen()) {
session.close();

}
}



public Student getStudentByld(Long id) throws SQLEXxception {
Session session = null;
Student stud = null;
try {
session = HibernateUtil.getSessionFactory().openSession();
stud = (Student) session.load(Student.class, id);
} catch (Exception e) {
JOptionPane.showMessageDialog(null, e.getMessage(), "Owunbka 1/0",

JOptionPane.OK_OPTION);
} finally {
if (session != null && session.isOpen()) {
session.close();

}
}

return stud;



public List<Student> getAllStudents() throws SQLEXxception {
Session session = null;
List<Student> studs = new ArrayList<Student>();
try {
session = HibernateUtil.getSessionFactory().openSession();
studs = session.createCriteria(Student.class).list();
} catch (Exception e) {
JOptionPane.showMessageDialog(null, e.getMessage(), "Owunbka 1/0",

JOptionPane.OK_OPTION);
} finally {
if (session != null && session.isOpen()) {
session.close();

}
}

return studs;



public void deleteStudent(Student stud) throws SQLEXxception {
Session session = null;
try {
session = HibernateUtil.getSessionFactory().openSession();
session.beginTransaction();
session.delete(stud);
session.getTransaction().commit();
} catch (Exception e) {
JOptionPane.showMessageDialog(null, e.getMessage(),

"Owunbka I/0", JOptionPane.OK_OPTION);
} finally {
if (session != null && session.isOpen()) {
session.close();

}
}



Cospgaaum knacc Factory B nakete DAO, k KoTopoMy byaem obpallatbcsi 3a Halnmm
peanusaunamm DAO, oT KoTopbIX U Byaem BbI3biBaTb HEOOXOAMMbIE HAM METOAbI:

package DAO;

import DAO.Impl.StudentDAOImpl;

public class Factory {
private static StudentDAO studentDAO = null;
private static Factory instance = null;

public static synchronized Factory getinstance(){
if (instance == null){
instance = new Factory();

}

return instance;

}

public StudentDAO getStudentDAO(){
if (studentDAO == null){
studentDAO = new StudentDAOImpI();

}
return studentDAO;



MeTon main Oyget nmeTb BUA;

import DAO.Factory;
public class Main {
public static void main(String[] args) throws SQLEXxception {
//Co30adum d8yx cmydeHmos
Student s1 = new Student();
Student s2 = new Student();

/TpouHuyuanusupyem ux
s1.setName("lvanov Ilvan");
s1.setAge(21l);
s2.setName("Petrova Alisa");
s2.setAge(24l);

//CoxpaHum ux 8 60, id 6ydym ceeHepupo8aHbl agmomamuyecKu
Factory.getinstance().getStudentDAO().addStudent(s1);
Factory.getinstance().getStudentDAO().addStudent(s2);

//Bbigsedem ecex cmydeHmos u3 60
List<Student> studs = Factory.getinstance().getStudentDAO().getAllStudents();
for(inti = 0; i < studs.size(); ++i) {
System.out.printin("Uma ctyaeHTa : " + studs.get(i).getName() + ", Bospact : " +
studs.get(i).getAge() +", id : " + studs.get(i).getld());
System_out_print|n("============================= );



3anpocbl B Hibernate

3anpochkl Bo3BpallaoT Habop AaHHbIX N3 Basbl
OAaHHbIX, YOOBMETBOPAIOLWNX 3aJaHHOMY
YCITOBMIIO.

bubnmnoteka Hibernate npeanaraet Tpu Bnga
3anpocos K b/1:

1) Criteria

2) SQL

3) HQL



3anpockl ¢ ucnonb3oBaHuem Criteria

Ob61bekT Criteria co3gaetcs ¢ nomoulbo Metoaa createCriteria ak3emnnsipa
Knacca Session:

Criteria crit = session.createCriteria(Student.class); /co30aem kpumepudt

3aripoca
crit.setMaxResults(50); /oepaHu4ueaem yucrio pe3yrbmamos
List studs = crit.list(); /nomewaem pe3yrnbmamei 8 CriUCOK

B gaHHOM npumepe Obin co3gaH Kputepun 3anpoca Ha ocHoBe Knacca Student
CyxeHune BbIOOPKM OCYLLECTBNAETCS cneayrowmm obpasom:

List studs = session.createCriteria(Student.class)
.add( Expression.like("name", "lvanov%") )
.add( Expression.between("age"”, 18, 25) )
dist();

List studs = session.createCriteria(Student.class)
.add( Expression.like("name", "_van%") )
.add( Expression.or(
Expression.eq( "age", new Integer(20) ),
Expression.isNull("age")

) )-list();



List studs = session.createCriteria(Student.class)
.add( Expression.in( "name", new String[] { "lvanov Ivan",

"Petrov Petia", "Zubin Egor" } ) )
.add( Expression.disjunction()
.add( Expression.isNull("age") )
.add( Expression.eq("age", new Integer(20) ) )
.add( Expression.eq("age", new Integer(21) ) )
.add( Expression.eq("age", new Integer(22) ) )

) ).list();



)

Expression.like — yka3sblBaeT wWwabnoH, rae ° ' — nodon ognH cumeon, ‘Y%’ —
noboe KonnmyecTso CUMBOSIOB

Expression.isNull — 3Ha4yeHne nonga pasHo NULL.

Expression.between — ‘age’ — nmsa nons, 18 — MUHUManNbLHOE 3Ha4YeHne
yKasaHHOro nonsi, 25 — ero MmakcMmaribHOe 3Ha4YyeHue

Expression.in — yka3blBaeT gnanasoH 3Ha4eHUN KOHKPETHOro nons
Expression.disjunction, Expression.or — an3bioHkunst (OR) — obbeanHsieT B
cebe HeCKONbLKO Apyrnx BbipaxkeHun oneparopom UJNA.

Expression.eq — onpenensiet paBeHCTBO MNOJA KAKOMY-TO 3HAYEHUIO.
PesynbraThl Takke MOXHO OTCOPTUPOBATh:

List studs = sess.createCriteria(Student.class)
.add( Expression.like("name", "lv%")
.addOrder( Order.asc("name") ) /o so3pacmaHuro
.addOrder( Order.desc("age") ) /o ybbieaHuro
Jdist();

Takke eCTb BO3MOXXHOCTb 3arnpoca no AaHHbIM 3K3eMIII4pPa Kriacca.

Student s = new Student();

s.setName("lvanov Ivan");

s.setAge(20I);

List results = session.createCriteria(Student.class)
.add( Example.create(s))
Jdist();



[Mlonga obbekTa, umerwme 3HadeHne null nnu asnsawwmnecs
naeHTndukaTopamm, dyayt UrHopmpoBaTbCS.

Example Takxe MOXHO HacTpaunBaTb:

Example example = Example.create(s)
.excludeZeroes() //Uckrirodaem rosisi ¢ HyrneebiMu 3Ha4eHUSMU
.excludeProperty("name") /ucknouyaem none "name”
.ignoreCase() //3a0aem He3asucuUMOe om peaucmpa cpasHeHUe CmMpPoK
.enableLike(); /ucrione3dyem like 0ns cpagHeHUs CMPOK

List results = session.createCriteria(Student.class)
.add(example)
dist();



3anpocsbl ¢ ncnonb3oBaHmem SQL

Hibernate nossonseT Bbipa)katb 3anpocbkl HA poaHOM And 0a3bl AaHHbIX Ananekte SQL.
Beirnagetb aTo OyaeT, npuMepHo, cneayowmm obpasom:

sess.createSQLQuery("select * fromStudent”).addEntity(Student.class).list();

sess.createSQLQuery("select id, name, age from Student")
.addEntity(Student.class).list()

B 3anpocax Takke MOXHO yKa3sblBaTb NapameTpbl:
Query query = session.createSQLQuery("select * from Student where

name like ?").addEntity(Student.class);
List result = query.setString(0, "lvan%").list();

query = session.createSQLQuery("select * from Student where name like

:name").addEntity(Student.class);
List result = query.setString("name", "lvan%").list();

B nepsom criyyae ¢ nomMmoLllbto query.setString ykasblBaeTcsl NopsiaKoBbIN HOMEP
napameTpa (?) n 3HadeHune Tuna String, KOTOpOe BMECTO HEro NoacTaBuUTCA.

Ecnu 3HauyeHune tTuna Long, 1o 6yaet setLong, ecnn Date, To setDate v Tak ganee.

Bo BTOpoM crny4yae nmsi napameTtpa 3agaHo SBHO, MO3TOMY 3Ha4YeHue 3aJaeTcs
napameTpy No UMEHMW.



3anpocbl ¢ ucnonb3osaHuem HQL

Hibernate nossonsiet nponssoantk 3anpockl Ha HQL(The Hibernate Query
Language — A3bik 3anpocoB Hibernate), kKOTOpbIn BO MHOrOM NOX0X Ha SA3bIK
SQL, c Ton pasHuUen, YTO ABNSETCA NOMHOCTbIO 06 bEKTHO-OPUEHTUPOBAHHDLIM.

Ecnun 3anpoc ¢ nomowbio SQL nponssogunca metogom createSQLQuery, 10 B
HQL 6yaet npocto createQuery.

[TpocTon npumep:
List<Student> studs = (List<Student>)session.createQuery("from Student

order by
name").list()

BuaHo, 4to select B Hayane 3anpoca MOXHO He yKa3sbiBaTb.

[Tockonbky HQL — 0ObeKTHO-OPUEHTUPOBAHHBIN SA3bIK, TO 3HAYEHNE NOoSen
MOX>XHO BbIbpaThb U Tak:

List<String> names = (List<String>)session.createQuery("select
stud.name from Student stud order by name").list();
A MOXHO U1 TaK:
List result = session.createQuery("select new list(stud, name, stud.age)
from Student as stud”).list();

A3bik HQL oTHOCUTENBHO CNOXEH, HO 3aTo borart n gaeT 04eHb MHOrO
BO3MO>XHOCTEWN.



OTtHoweHusa B Hibernate

[Tomumo Tabnuubl Student, cosgaanm ewe ose
Tabnuubl Test n Statistics.

OHun OyayT cBsA3aHbI crieayrowmm obpasom:

id
tid

tid

id

name

age thame

abnunua Statistics cnyxut onsa ceasu tabnuy
Student n Test, 4yTOObLI N3DEXKaTb OTHOLLEHUS
MHOIMMe KO MHOIMMM.



Co3paaum 3Tn ABe Tadbnuubl:
CREATE TABLE Test(tid NUMBER(10) NOT NULL,
tname varchar(100) NOT NULL, CONSTRAINT pk_Test PRIMARY KEY(tid));

CREATE TABLE Statistics(stid NUMBER(10) NOT NULL,
id NUMBER(10) NOT NULL,

tid NUMBER(10) NOT NULL,

CONSTRAINT pk_Statistics PRIMARY KEY(stid),

CONSTRAINT fk_Student FOREIGN KEY(id) REFERENCES Student(id),
CONSTRAINT fk_Test FOREIGN KEY (tid) REFERENCES Test(tid));

Takxke B dann hibernate.cfg.xml go6asvm MannUHIM HOBbLIX KIACCOB:

<mapping class="logic.Test" />
<mapping class="logic.Statistics" />

PaccmoTpum Koga.
Cosgaem B nakete /ogic KnaccCbl-CyLLHOCTH:



Test
package logic;

import javax.persistence.Column;

import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.ld;

import javax.persistence.JoinTable;
import javax.persistence.Table;

import javax.persistence.JoinColumn;

import org.hibernate.annotations.GenericGenerator;

@Entity
@Table(name="Test")
public class Test {

private Long tid;
private String thame;

public Test(){
tnhame = null;

}



public Test(Test s){
tname = s.getTName();

}
@ld

@GeneratedValue(generator="increment”)
@GenericGenerator(name="increment”, strategy = "increment”)
@Column(name="tid")
public Long getTid() {

return tid;

}

@Column(name="tname")
public String getTName(){
return thame;

}

public void setld(Long i){
tid =i,
}

public void setTName(String s){
thame = s;
}
}



Statistics

package logic;

import javax.persistence.Column;

import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.ld;

import javax.persistence.Table;

import org.hibernate.annotations.GenericGenerator;

@Entity
@Table(name="Statistics")
public class Statistics {

private Long stid;
private Long id;
private Long tid;

public Statistics(){
}



@Id
@GeneratedValue(generator="increment”)
@GenericGenerator(name="increment”, strategy = "increment”)
@Column(name="stid")
public Long getStid(){
return stid;

}

@Column(name="id")
public Long getld(){
return id;

}

@Column(name="tid")
public Long getTid(){
return tid;

}
}



Knaccel TestDAO n TestDAOImpl co3gatotTcs aHanorMyHo Kak ansi CyLHOCTH
Student.

OcTtanocb Tonbko nokasaTtb Hibernate, kak atn Tabnuubl mexay cobou
CBA3aHbI.

B Hibernate ona atoro npeaycmoTpeHsbl cneaytowne snabl aHHOTaUKUN:
@OneToOne, @OneToMany, @ManyToOne, @ManyToMany.

Hanpumep, 4tobbl cBa3aTtb Tabnuubl Student n Statistics cBs3bio MHOMMe K
odHoMmy, crneayet nobasnTb B kKrnacc Student cneaytollen koa:

private Statistics stat;

@ManyToOne

@JoinTable(name = "id")

public Statistics getStat(){
return stat;

}



B knacce Statistics aHHOTUpyeM CBA3b OAWMH KO MHOMMM C KNacCcoMm
Student:

private Set<Student> studs = new HashSet<Student>(0);

@OneToMany

@JoinTable(name = "id")

public Set<Student> getStuds() {
return studs;

}

B knacce Student oo0bsBunu atpubyT Tvna Statistics un
0003Ha4Yunu, YTo AaHHaga Tabnuua cBsi3aHa OTHOLLIEHMEM MHOorme
K OQHOMY C Tabnuuewn, npeactaBreHHOW KIaCCOM-CYLLIHOCTbIO
Statistics.

A B knacce Statistics ykaszanu cBsi3b 0gMH KO MHOTMM C KIaccoMm
Student.

C nomoulbto aHHOTauun @dJoinTable Mbl yka3blBaeM, Kakoe nose
SIBNSAETCSA BHELHUM KITHOYOM K TEKYLLEN Tabnuue.



Tak e obo3Ha4yaem oTHoweHne Tabnuubl Test n Statistics, npocto no6aBmB B knacc
Test kon;

private Statistics stat;

@ManyToOne

@JoinTable(name = "id")

public Statistics getStat(){
return stat;

}

B knacce Statistics aHHOTMpPyeM CBA3b OQMH KO MHOIMMM C Krnaccom Test:
private Set<Test> tests = new HashSet<Test>(0);

@OneToMany

@JoinTable(name = "id")

public Set<Test> getTests() {
return tests;

}



[Tockonbky Tabnuua Statistics aBnaeTca He npocTo Tabnuuen, cBA3aHHOM CO
Student n Test, a oHa pa3buBaeT HexxenaTerbHY0 CBA3b MHOIME KO MHOTUM,
Mbl TaKXke MoXeM rnokasaTtb 310 Hibernate.

[TpocTO BMECTO TOro, 4Tobbl OTAENbHO 0603HaYaTh CBSA3b B Kaxaoun Tabnuue,
Mbl 0003Ha4YMM BCHO CBA3b B OQHOW, K npumepy, B Tabnuue Test nobasme koA

private Student stud;

@ManyToOne
@JoinTable(name = "Statistics",

JjoinColumns = @JoinColumn(name = "tid"),

inversedJoinColumns = @JoinColumn(name = "id"))
public Student getStud(){
return stud;
}

C nomollblo napameTpa name aHHoTauun @dJoinTable mbl 00603Ha4Yaem
CBA3ylOLLY0 Tabnuuy,

JjoinColumns = @JoinColumn — yka3sbiBaeM 4Yepes KakoW KITHoY CBSI3aHbl
Tabnuubl Test n Statistics,

inversedJoinColumns = @JoinColumn — yka3sbiBaeM, Yepes Kakme Kno4u
cBaA3aHbl yxxe Statistics n Student.



Ecnn 66l Mbl 0603Ha4Yanun aty cBA3b B Knacce Student:

private Test test;

@ManyToOne
@JoinTable(name = "Statistics"”, joinColumns =
@JoinColumn(name = "id"), inverseJoinColumns =
@JoinColumn(name = "tid"))
public Test getTest(){

return test;
}



Opyrov npumep peanusauum Hibernate JPA

PaccMoTpum npumep paboTtbl ¢ 6a3om JaHHbIU C
NCrosib30BaHNEM OOBbEKTHO-OPUEHTUPOBAHHOM
MOEnu.

[TycTtb meetca CYB MySQL.

[TpeanonoXxmm, 4To co3gaHa 6asa AaHHbIN C UMEHEM
mybase, a B Hen UMeeTCcSA crieayowasa Tabnuua,
nmeHem mytable:

1D name age




Cosgagum knacc mytable, KOTopbI COOTBETCTBYET 3anucu B Tabnuue:
import java.io.Serializable;
import javax.persistence.*;

@Entity
@Table(name= “mytable”)
public class mytable implements Serializable {

private static final long serialVersionUID = 1L;

@Id

@Column(name= “id”)

@GeneratedValue(strategy = GenerationType.AUTO)
private Long id;

@Column(name= “name”, length=64)
private String name;

@Column(name= “age”, length=64)
private Byte age;



public mytable() {};

public mytable(String name,Byte b){
this.age=b;
this.name=name;

}

public Long getld() {return id; }

public void setld(Long id) {this.id = id;}

public void setname(String name){
this.name=name;

};

public void setAge(Byte age){
this.age=age;

};

public String toString() {
return "testproject.mytable[id=" + id + "]";

}
}



Hibernate gna ceoen pabotkl TpebyeT cneunansHbin hann KoHUurypaumm
(ecnn To4Hee, TO OH UCMNONb3YEeTCs BO BPpeEMS KOMNUNSALUN), KOTOPbIN
Ha3blBaeTcs persistence.xml. ®ann nmeet Bua;

<?xml version="1.0" encoding="UTF-8" ?>

<persistence version="2.0"
xmins="http://java.sun.com/xmli/ns/persistence"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_2 0.xsd">

<persistence-unit name="JavaApplication3PU"
transaction-type="RESOURCE_LOCAL">
<provider>
org.eclipse.persistence.jpa.PersistenceProvider
</provider>
<class>mytable</class>



<properties>
<property name="javax.persistence.jdbc.url"
value="jdbc:mysql://localhost:3306/mybase” />
<property name="javax.persistence.jdbc.password*
value="qwertyui” />
<property name="javax.persistence.jdbc.driver”
value="com.mysgl.jdbc.Driver” />
<property name="javax.persistence.jdbc.user"
value="alex" />
<property name="eclipselink.ddl-generation*
value="create-tables" />
</properties>
</persistence-unit>
</persistence>



Torga pabota ¢ 6ba3on gaHHbIX OyaeT UMETb BUA:
import javax.persistence.*;
public class Main {
public static final EntityManagerFactory emf =
Persistence.createEntityManagerFactory(
"JavaApplication3PU");
public static EntityManager em = emf.createEntityManager();
public static void main(String[] args) {
mytable te=new mytable("aaaa",new Byte((byte)34));
te.setname("bbb");
te.setage(new Byte((byte)56));
em.getTransaction().begin();
em.persist(te);
em.getTransaction().commit();



KoMmnunsauua v 3anyck

[Ons komnunauun yoobHoO BOCNONbL30BaTbCA YTUIUTOMN
ant(paspabotka Apache foundation
http://ant.apache.org/).

1.  Co3gaem OupeKkToputo, Hanpumep base.

2. B base coszpgaem nogaunpeKkToputo Src, B KOTOPYHO
nomMellaem gpamnel Main.java n mytable.java

3. B base co3gaem nogaunpektoputo META-INF n B Hee
nomeuwiaem paun persistence.xml

4. B base co3gaem nogaunpektoputo lib n B Hee
nomeLwlaem OnMbnmoTeku

eclipselink-2.0.2.jar
eclipselink-javax.persistence-2.0.jar
mysql-connector-java-5.1.6-bin.jar




5. B base nomelaem dpavn build.xml, koTopbint nmeeT
BUA:

<?xml version="1.0" encoding="ISO-8859-1" 7>

<project name="EJB3 Tutorial" basedir=".
default="deploy">
<property name="deploy.dir"
value="C:/Java_Dev/WEB/dev/ejb/
jboss-4.2.3.GA/server/default/deploy" />
<property name="sourcedir"”
value="${basedir}/src" />
<property name="targetdir"
value="${basedir}/build" />
<property name="librarydir" value="${basedir}/lib" />



<path id="libraries™>

<fileset dir="${librarydir}">

<include name="*.jar" />
<[fileset>

</path>

<target name="clean">
<delete dir="$%{targetdir}" />
<mkdir dir="%{targetdir}" />

</target>



<target name="compile" depends=
"copy-resources">

<javac srcdir="${sourcedir}"
destdir="%{targetdir}" classpathref="libraries*

debug="on" />

</target>
<target name="copy-resources">

<copy todir="${targetdir}">

<fileset dir="${sourcedir}">

<exclude name="**/*java" />
<[fileset>

</copy>

</target>



<target name="deploy" description="JARs the
Task" depends=

"clean,copy-resources,compile”>
<jar destfile="${deploy.dir}/java2s.jar">
<metainf dir="${sourcedir}/META-INF" />
<fileset dir="${targetdir}">

<include name="**/*.class" />
<[fileset>
</jar>
<[target>



<target name="undeploy"”
description="Undeploy jar from server">

<delete file="${deploy.dir}/java2s.jar" />

</target>
<target name="run" depends="compile">

<java classname="Main"

classpathref="libraries">

<classpath path="${targetdir}" />
<jvmarg value="-Djava.library.path=./lib" />
</java>
</target>
</project>



6. [lepenTtn B ANpeKTOpUIO base 1 N3 KOHCONK
3anyctuTb ant

D:\base>ant

B pesynbsraTte B nanke build byayTt Haxogntcs
CKOMMNUNpOBaHHbIE Paurnbil.

/. 3anyck npunoXxeHumsa oygeTt UMeTb BUA;
>java —cp .;d:\basel\lib\eclipselink-2.0.2.jar;
d:\basel\lib\eclipselink-javax.persistence-2.0.jar;

d:\base\lib\ mysql-connector-java-5.1.6-bin.jar
Main



[MakeT JOOQ

[1aHHbIM NakeT npeacTaBnseT cobon Ling anga Java.
C nomMoLbio AaHHON BMBNMOTEKN MOXKHO CTPOUTL
3anpocbl NpssMo B Java Kofae.

PaccmoTpum npumep.

[TycTb nmeeTcs 6asa gaHHbIX mybase 1 B HEW
Tabnuua mytable, koTopas nmeet Bua;:

1D name age
100 aaa 45




Cospaem hann mybase.properties:
jdbc.Driver=com.mysql.jdbc.Driver
jdbc.URL=jdbc:mysql://localhost:3306/mybase
jdbc.Schema=mybase

jdbc.User=muser

jdbc.Password=qwertyui

#The default code generator. You can override this one, to generate your own code
style

#Defaults to org.jooq.util.DefaultGenerator
generator=org.jooq.util.DefaultGenerator

#The database type. The format here is:
#generator.database=org.util.[database].[database]Database
generator.database=org.jooq.util.mysql.MySQLDatabase

#All elements that are generated from your schema (several Java regular
expressions, separated by comma)

#Watch out for case-sensitivity. Depending on your database, this might be
important!

generator.database.includes=.*

#All elements that are excluded from your schema (several Java regular
expressions, separated by comma). Excludes match before includes

generator.database.excludes=



#Primary key / foreign key relations should be generated and
used.

#This will be a prerequisite for various advanced features
#Defaults to false
generator.generate.relations=true

#Generate deprecated code for backwards compatibility
#Defaults to true
generator.generate.deprecated=false

#The destination package of your generated classes (within the
destination directory)

generator.target.package=jooqs.Generated.test.generated

#The destination directory of your generated classes
generator.target.directory=C:/Java/Generated



‘eHepupyeM Knaccbl, COOTBETCTBYIOLLME Da3e AaHHbIX

Java -classpath joog-1.6.9.jar;joog-meta-1.6.9.jar;

Jjoog-codegen-1.6.9.jar,mysqgl-connector-java-
5.1.18-bin jar;. org.jooq.util. GenerationTool

/mybase.properties

Torga nony4eHune 3anmcen n3a Tabnuubl mytable

byoeT MeTb cneayoLwmnn BUA;:

package joo(qs;

import java.sql.”;

import jooqgs.Generated.test.generated.*;

import jooqgs.Generated.test.generated.tables.*;

import org.jooq.Record,;

import org.jooq.Result;




public class Main {
public static void main(String[] args) {
Connection conn = null;
try{
String userName = "muser"”;
String password = "qwertyui”;
String url = "jdbc:mysql://localhost/mybase"”;
Class.forName ("com.mysql.jdbc.Driver”).newlnstance();
conn = DriverManager.getConnection (url, userName,
password);
//co30aemM obbekm coomeemcmeyrouwull basze OaHHbIX
MybaseFactory mb=new MybaseFactory(conn);



//Tlonyyaem 3anucu u3 mabnuubsl mytable
Result<?> result =
mb.select().from(Mytable.MYTABLE).fetch();
for (Record r : result) {
Integer id = r.getValue(Mytable.ID);
String name = r.getValue(Mytable.NAME);
Short ag = r.getValue(Mytable.AGE);
System.out.printin("ID: " + id + " name: " +
name + " age: " + ag);
conn.close();
}
} catch (Exception e) {
e.printStackTrace();

}
}
}



