Java Lecture

DB. JDBC

Saint Petersburg, 2015
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Agenda

= Database
- Normalization
= Transactions
- JDBC
= Connection
= Statement
- ResultSet
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Database

- Model
- lepapxunyeckas (Hierarchical)
- CeteBas (Network)
- PenaunoHHas (Relational)
- ObbekTHO-PenaunonHas (Object-relational)

- XML
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Database Requirements

= Data structure
- Data modeling
- DDL (CREATE, DROP, ALTER)
- Manipulate data
- DML (SELECT, INSERT, UPDATE, DELETE)
- QL (e.g. SQL)
= Data protection

= Availability

- Performance

= Isolation

= Recovery

- Backup and restore
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Relational DB

- 9. Kogpa 1970
- Relations — Table; Tuple — Row; Attribute - Column

= Constrains ™1  EMPLOYEE = EMP_DATA
FK_EMP_ID 1 ==
- PK D : NUMBER Saiantla . EMP_ID : NUMBER
F_NAME : VARCHAR 1 MGR_ID : NUMBER
" FK L_NAME : VARCHAR YEAR_OF _SERV : NUMBER
SALARY : NUMBER
- Hopmanunsauusa ADDRESS_ID : NUMBER
= INF — 3NF
- BCNF (bowuca - Kogaa)
= 4ANF
= S5NF

- DKNF (JomeHHOo-Knto4yeBas)
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Agenda

- Database
= Normalization
= Transactions
- JDBC
= Connection
= Statement
- ResultSet
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1 NF

- OTHOLWIEHNE HaxXoaUTCHA B NEPBOMN HOpManbHOM doopMe Toraa
N TONbKO TOrA4a, Korga B lodom AONyCTUMOM 3HAYEHUU
OTHOLLUEHNA KaXXObIX €ro KOPTEX COAEPXKUT TONMbKO O4HO
3Ha4YeHMe Onsa Kaxagoro n3 atpubyTos. (c)

CoTpyaHUK Homep TenedoHa
283-56-82
NBaHoB . U. 390-57-34
Metpos I. IM. 708-62-34

CoTpyaHUK Homep TenedoHa
NBaHoB . . 283-56-82
NBaHoB . . 390-57-34
[MeTpos 1. . 708-62-34
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2 NF

- OTHOLWEHNE HaXoAUTCH B NepBON HOpManbHON dhopme
- JTtoboe HekntoveBoe nose rnoSIHOCTbIO 3aBUCUT OT Krto4a

CorpvaHuk = HormkHOCTb @ 3apnnara Hanuue

~OTRYVAHVK KoMnbloTeEpa
[pywinH KnaposLiunk 20000 HeT

Bacunbes ”porpf""""”c 40000 EcTb
iIBaHOB KnaposLiunk 25000 HeT
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2 NF

- OTHOLWEHNE HaXoAUTCH B NepBON HOpManbHON dhopme
- JTtoboe Heknto4eBoe norie rnoSIHOCTLIO 3aBUCUT OT KIto4a

CorpvaHuk = HormkHOCTb @ 3apnnara Hanuue

~OTRYVAHVK KoMnbloTeEpa

[pywinH KnaposLiunk 20000 HeT

Bacunbes nporpf"""’“"c 40000 EcTb

iIBaHOB KnaposLiunk 25000 HeT
CoTpyaHKUK [1OIMKHOCTb 3apnnaTta o Kom ]
[puLIKH KnagosLuyuk 20000 - D
Bacunees | [Nporpammuct 40000 nKnauosmMK :eT

orpamMmMucT CTb

NBaHoOB KnapoBLuk 25000 PoTp
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3 NF

- OTHOLWIEHNE HAaXOOAUTCHA BO BTOPOM HOpManbHon doopme

- HeT Hekn4eBbIX NONeEN 3aBUCALLMX OT 3HAYEHUSA OPYruX
HeKJ1ro4YeBbIX Nnofieun

CoTpyaHuK OT1oen TenedoH
[pyLInH byxrantepusd 11-22-33
Bacunbes Byxrantepusa 11-22-33
[eTpoB CHabxeHune 44-55-66
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3 NF

- OTHOLWIEHNE HAaXOOAUTCHA BO BTOPOM HOpManbHon doopme
- HeT Hekn4eBbIX NONen 3aBUCSLLIMX OT 3HAYEHUA APYTX
HEKMNYEBbLIX MNONEN

CoTpyaHuK OTtoen TenedoH
[pyLInH byxrantepusd 11-22-33
Bacunbes byxrantepusa 11-22-33
[eTpoB CHabxeHune 44-55-66
CoTpyaHuK Otoen
Qrnen Tenedon [pULIKH byxrantepusa
byxrantepuga 11-22-33
Bacunbes byxrantepusd
CHabxeHue 44-55-66
[MeTpoB CHabxeHune
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Agenda

- Database

- Normalization

= Transactions

- JDBC
= Connection
= Statement
- ResultSet
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Transactions

ACID
« Atomicity
- B KOHTEKCTE TpaH3aKLUnmn rnmdo BbIMOMHAKTCHA BCe AENUCTBUS,

NMB0 He BbINOMHAETCA HU OHO U3 HMX. JInbo nponcxoanT
commit (pukcauyms), nndo rollback (oTKaT).

= Consistency

- CUCTEMHbIE pecypchbl AOMKHbI NPebbiBaTh B LIENMOCTHOM U
HEeNpPOTUBOPEYMBOM COCTOSIHUM KakK 4O Ha4varna TpaH3akuuu,
TakK U NOCIe ee OKOHYaHus.

..:F..Systems....................-.............
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Transactions

= |solation

- MPOMEXYTOUHbIE pe3ynbTaThl TPAH3aKUMN OOIMKHbI ObITb
3aKpbITbl 48 4OCTYNna CO CTOPOHbI J1t000on Opyromn
OEeWUCTBYIOLLEN TPpaH3aKUMM 0 MOMEHTA (pmKcaLnu.

= Durability

- pes3ynbTaT BbINONTHEHNSA 3aBEPLLUEHHON TPaH3aKUMmM HE
OOMKEH ObITb YTPa4eH HU NMPU Kakux YCNOBUSIX.

..[P-.Systemsn................-...........-....

14



Isolation problems

- [NoTepaHHoe obHoBNeHue (lost update):

Tpanzakumsa 1 Tpanzakumsa 2
SELECT f2 FROM tbll WHERE fi1=1; SELECT f2 FROM tbll WHERE fi=1;
UPDATE tbll SET f£2=20 WHERE fi=1;

UPDATE tbll SET f£2=25 WHERE f1=1;

- «['paA3Hoe» yTeHune (dirty read) — YTEHME OaHHbIX, KOTOPblE
ObInn 3anncaHbl OTKAYEHHOW TPpaH3aKUMen:

Tpanzakuus 1 TpaHzakuuna 2
SELECT f2 FROM tbll WHERE fi1=1;
UPDATE tbll SET f2=f2+1 WHERE f1=l;.
SELECT f2 FROM tbll WHERE f1=1;

ROLLBACK WORK;

.-EI:.-SyStemsnnnnnnnnnn--------..-----------.--
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Isolation problems

- HenoBTopsLweecsa YTeHne (non-repeatable read);

Tpanzakums 1 Tpanzakums 2

SELECT f£2 FROM tbll WHERE f1=1; SELECT f£2 FROM tbll WHERE f1=1;
UPDATE tbll SET f2=f2+1 WHERE fl1=1;
COMMIT:;

SELECT f£2 FROM tbll WHERE f1=1;

- PaHTOMHOe YTeHune (phantom reads).

Tpanzakuus 1 Tpanzakuus 2

SELECT SUM(f2) FROM tbll;
INSERT INTO tbll (f1,f2) VALUES (15,20):;

SELECT SUM(f2) FROM tbll;

--:I:.-Systemsn--.-.--..----.---..-.----.------.
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Isolation levels

- Read uncommitted
- Read committed

- Repeatable read

- Serializable
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Isolation levels

= Read uncommitted: pa3peLiaeT rps3Hble YTEHUS], HO De3
notepu obHoBneHun. OgHa TpaH3akLUns MOXET HE NnUcaThb B
CTPOKY, ecnu gpyrasi HeaauKCMpoBaHHasi TpaH3aKLUMs yxe
3anucbiBaeT Tyaa. OgHako, nobdas TpaH3akumMs MOXET YMTaTb
nobble CTPOKM.

= Read committed : pa3pewiaeT HenoBTOPAEMbI€ YTEHUSA, HO He
rPSI3HbIE YTEHUS. DTO MOXKET ObITb AOCTUTHYTO C MOMOLLILIO
MIHOBEHHbIX 0OLLMX BITOKMPOBOK YTEHUA N SKCKITHO3MBHOW
brnokmnpoBku 3anmcun. OgHako, HesadUKCUPOBaHHbIE NULLIYLLINE
TpaH3akLuum BrIoKNpYOT BCe ApYyrve TpaH3akuum Ha gOoCTYn K
CTPOKE.
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Isolation levels

= Repeatable read : He gonyckaeT HM HEMOBTOPAEMOIro YTEHUA, HU
rPSAI3HOrO YTEHUS. PAHTOMHOE YTEHME MOXET MPOU30NTN. ITO
MOXET ObITb JOCTUIHYTO C MCMNOSMb30BaHMEM ODLLIMX
BIOKMPOBOK HA YTEHUE N SKCKMO3NBHOM BITOKMPOBKN HA
3anunce.

= Serializable : 0becneynBaeT CTPoOryo U3onsuUuio TpaH3akuui.
OMYNUpPYET nocregoBaTeribHOE BbINOSTHEHWE onepauui, Kak
ecnu Obl onepaums Obina BbINMOSIHEHA OAHa 3a ApYyroun
nocrnegoBaTeNnibHO, a He napannenbsHo..
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Isolation levels

- BbIOOp YPOBHA N30MSLUM 3aBUCUT OT KOHKPETHOM 3a4auu

YPOBeHb nzonaumn @DaHToMHanA BCTaBKa HGHOBTOpﬂlOI.I.lGECﬂ YTeHue «l'pﬂsuoe» HYTeHue HOTGPHHHOG obHOBNEHHe

SERIALIZABLE + + ” "
REPEATABLE READ |- + " <
'READ COMMITTED |- = 4 7
READ UNCOMMITTED | — _ _ :
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bnoknpoBku

- BNoKnpoBKa - 3T0 yCTaHOBKa METKM Ha 3annchb, YTO 3anucb
3abnoknpoBaHa A U3MeHEeHUN.

= ONnTUMUCcTNYHaA

PeanbHon 6rIOKMPOBKKU HE NpoucxoauT. [ina peanusauun
ONTUMUCTUYHON BITOKMPOBKM YaCTO UCMOSb3YyeTCH
BEPCUMOHNPOBAHUE AaHHbIX - B Tabnmuy 0obaBnseTcs KOSIoHKa,
KOTOpada XpaHUT TEKYLLYIO BEPCULO.

= [leccuMmuncTnyHas

[1na 3anncun ctaBUTCA 3KCKIMO3MBHAA ONTOKMPOBKA Ha YPOBHE
6a3bl AaHHbIX, 3anpeulasl Takum obpasom AOCTYN K AaHHbIM U3
OPYrux TpaH3aKkuum.

- briokmnpoBka npu 4YTeHum
- brnioknpoBka npm 3anmcu

..fl.‘...Systems.................-....-...........
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Agenda

- Database
- Normalization
= Transactions
= JDBC
= Connection
= Statement
- ResultSet
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JDBC

JDBC: Java Data Base Connectivity

Java-rporpanmia

HucmeTyep
OpaiEepoE

Hpaitsep

v

HOpaieep bazu
HAEED

JDEC

[TocTasnpm
CYEI

[TnaTtdopMeHHO-HE3aBNCUMbIU
NPOMbILLSIEHHbLIN CTaHOAPT
B3aMMOOENCTBUS Java-NPUNoXXeHUn c
pa3nuniHbiMn CYB]l, peann3oBaHHbIN B
BMAe nakerta java.sql, BXxoasLiero B CoctaB
Java SE. (c)

API:
- [1na pa3paboTkn NpUnoXeHnm
- [1na pa3pboTku gpanBepoB

..:F-.Systemsn............................-....
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JDBC

JDBC B apXUTEKTYPHOM pa3pese

Embedded Two-Tier Three-Tier
Java Java '
.J{ava‘ Client Client Client (GUI)
Application
JDBC Application-proprietary
JDBC ][ DEMS-proprietary protocol
protocol
Java
DEMS Application | Server (Biz Logic)
Server
JDEC
DBEMS-proprietary
protocol
DBMS
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Agenda

- Database
- Normalization
= Transactions
- JDBC
= Connection
= Statement
- ResultSet
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Connection

Class. forName("com.mysgl.jdbc.Driver") .newInstance():;

Connection connection = DriverManager.getConnection("jdbc:mysql://localhost:3306", "root", "secret"):
Statement stmt = connection.createStatement():

CallableStatement cstmt = connection.prepareCall ("?=call some()"):

PreparedStatement pstmt = connection.prepareStatement ("INSERT INTO ti cf roles (?,?,?)"):
connection.setAutcCommit (false);

connection.commit();

connection.rollback():

- OcHoBHON NHTEpPMenc ans paboTbl ¢ 6a3on AaHHbIX
- fABnsieTcsa orpaHUYeHHbIM HEBO30OHOBMSIEMbBIM PECYPCOM

-.:I:.-Systemsa-...---..---.-.---.--.----..--.-.
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Connection

Connection HV)KHO OTKDbIBaTb

Class.forName("com.mysgl.jdbc.Driver") .newlnstance():;
Connection con = DriverManager.getConnection("jdbc:mysqgl://localhost:3306","root", "secret");
if('con.isClosed()){

System.out.println("Connected to MySql"):

}

con.close():

CTtpoka coeguHeHuns ¢ 6a3om: jdbc:<subprotocol>:<subname>

- jdbc:odbc:dsn_name;UID=your_uid;PWD=your_pwd
- jdbc:mysql://host_name:port/dbname

- jdbc:oracle:thin:@machine_name:port_number:instan
ce_name

Subprotocol: oracle, mysql, odbc, firebird

.-:I:.-Systemsnnnonnnnnn--------.------------..-
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Connection

Connection HY>XXHO 3aKpbiBaTb

Statement stmt = connection.createStatement():

ResultSet rs = stmt.executeQuery("SELECT A ID, A NAME FROM ti cf personal data");
doSome(rs):;

String firstResult = rs.getString(l);

System.out.println("First result was: " + firstResult):;
connection.close():

-.rl:..Systems.-..-.--..--....-.-....--.-..-..-.
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Connection
Connection HVX>XKHO 3aKpbiBaTb NbaBUNbHO

try {
Statement stmt = connection.createStatement():

ResultSet rs = stmt.executeQuery("SELECT A ID, A NAME FROM ti cf personal data");
doSome(rs):

String firstResult = rs.getString(l):
System.out.println("First result was:

} finally {
connection.close();

" + firstResult);

--E[:.-Systems--..----..---.-.---..-.----..--.-.
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Connection Pool

- Cache of database connections

- [loBbIlWaeTca performance — connections co3garoTca cpaay, a
He No 3anpocy

- YMeHbLUAET BpeMA OXXnagaHus
- OObIYHO NCNOsb3yeTcH B web U enterprise NPUITOXEHUAX
- YnpaBnaeTtcs application server’om

..:F-.Systems.............................-....
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[MpakTnka Nel

- CkayaTb 1 yctaHoBUTb mySQL server

- Cozgartb cxemy co crnegyoLwmmMmm CyLLHOCTSMMA
- Passenger (id, name)
- Train (id, seats, name)
- Ticket (id, date, passenger, train)

- CosgaTtb NPoeKT ¢ PYHKUMOHANTbHOCTbLIO
noasiroyeHna K cosgaHHou bl

..[P-.Systemsn................-...........-....
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JDBC

JDBC =

java.sql

Driver Manager

T

|9|Connection
i

Metadata State mentH'—

| PreparedStatement |

Callable Statementg

javax.sql

5 e = S

-

= M 5 1

G

\.

RDBMS

-
shared pool
for queries

\.

/

\.

Instance DB (SID)
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JDBC (JDBC implements...)

- DDL -data definition language (change metadata, see system’s schema) NO PARAMETERS
- Create
- Drop
- Alter
= DCL - Data control language NO PARAMETERS
- Commit
- Rollback
- Set transaction
= DML - Data manipulation language PARAMETERS (IN) NO RESULT
- Insert
- Delete
- Update
- Merge (oracle has)
- SELECT PARAMETERS (IN) RESULT
- +select for update (oracle, postgreSQL)
- PL/SQL PARAMETERS (IN OUT) RESULT
- Begin...End
- Functions
- Procedures
- Packages
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Agenda

- Database
- Normalization
= Transactions
- JDBC
= Connection
= Statement
- ResultSet
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Statements

= Statement - the object used for executing a static SQL statement
and returning the results it produces

= Prepared Statement - an object that represents a precompiled SQL
statement

= Callable Statement - the interface used to execute SQL stored
procedures.

..:F-.Systemsn............................-....
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Statements

= Statement — NpocTOe UCNOoJQIHEeHUe ctaTnyeckux SQL

Statement stmt = connection.createStatement():;
boolean executed = stmt.execute("DROP TABLE ti wt sync");
int status = stmt.executelUpdate ("UPDATE ti wt sync SET DATE=CURRENT DATE()"):

ResultSet rs = stmt.executeQuery("SELECT A ID, A NAME FROM ti cf personal data"):
stmt.addBatch("UPDATE ti wt sync SET DATE=CURRENT DATE()"):

stmt.addBatch ("UPDATE ti wt sync SET lastId=1986740"):;

int[] statuses = stmt.executeBatch():

-.:P..Systemsnnnnnnnnan--..-.---..-.----..--.-.
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PreparedStatement

= PreparedStatement — ncnoniHeHMe CKOMMNUNMUPOBaHHbIX
2annocoR

Statement 3tmt = connection.createStatement():
String query = "SELECT * FROM ti users WHERE a id="+userld;
stmt.executeQuery(query);

TrE Yoo

PreparedStatement findUserStmt = connection.prepareStatement ("SELECT * FROM ti users WHERE a id=?");
findUserStmt.setlong(l, 5407);
ResultSet rs = findUserStmt.executeQuery():

- BeinonHaeTca bbicTpee, 4eM Statement
- [NpenoxpaHsaeT ot SQL Injection
- [MogoOHbIM WabnoH ucnonbdyeTcs B Hibernate n JPA
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CallableStatement

= CallableStatement — ncnoriHeHue XxpaHUMbIX npouenyp

CallableStatement wtStmt = connection.prepareCall("?=call update time(?,?,7?,?)");
wtStmt.setlong(l, 5407);

ResultSet result = wtStmt.executeQuery():
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ResultSet

ResultSet: Kypcop TeKyLiero 3anpoca

Statement stmt connecticn.createStatement();
ResultSet rs = stmt.executeQuery("SELECT A ID, A NAME FROM ti cf personal data");
while (rs.next()){

rs.getString("A NAME");

rs.getString(2):

- ABnsieTcs MOLWHbIM CPeaCcTBOM ANst uTepaumm no Habopy AaHHbIX
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ResultSetMetaData

npeAOCTaBﬂﬂeT MeTa AaHHbIie 3anpoca

Statement stmt connecticn.createStatement()

ResultSet rs = stmt.executeQuery ("SELECT A ID, A NAME FROM ti cf personal data"):;
ResultSetMetaData rsmd = rs.getMetaData():

rsmd.getCeclumnCount () ;

rsmd.getColumnLabel (2) ;

-.:I:.-Systemsa-...---..---.-.---.--.----..--.-.
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Obuwme npaBuna

- Ha 1 Statement — 1 ResultSet
- OTKpbIN — 3aKpou
- Statement MOXHO (1 Oa)e HY>KHO) UCMNOJ1b30BaTb NOBTOPHO

- B cepbe3HbIX NpoeKkTax NCnonb30BaTh TOMNbKO
PreparedStatement

- [TOMHUTBL NPO TpaH3aKuuto
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ApxuUTekTypa Aoctyna K JaHHbIM

- CMmelumBaHue SQL Kkoga v peanusauun sBNsieTcA B Java
aHTMNaTTepHOM (HegenucTeuTenbHo B IHOMK =2))

- Hn B KOeM cny4ae He gonyckaeTcs BbI30oB SQL U3 view UK
controller (MVC)

- CoegunHeHmna nyyiwle nynnuposaTb

- A elle nyyule ucnonb3oBaTthb TUMOBLIE peLLeHnd

..:F-.Systemsn........-.....-.............-....
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[1pakTnka Ne2

- BbiBeCcTn Bce OUNETHI, KyrnfeHHble NacCaXXnpom
%username%, C NOMOLLIbIO

= Statement
- PreparedStatement
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