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B3aumopelnicTBue
c 6azamMu AaHHbIX



Ba3bl AaHHHbIX ViTMO

® 5/l — CTPYKTYPHO OpraHn3oBaHHble AiaHHble O NpeaMETHOW
obnacTtu, XxpaHsumecsa BMecTe ¢ nHdpopmaumen o JaHHbIX U
NX B3aMOCBA3AX.

® CYb/[l — BbluncnutenbHaa cuctema ans cosgaHus u
NCNoJsib30BaHUA 6a3 AaHHbIX.

® PendunoHHaa b1 — 6a3a gaHHbIX, OCHOBaHHas Ha
PeNALUNOHHON MOAENN AAaHHbIX.



PensiuMoHHas Moaesb ViTMO

® OTHoLleHune (relation) — cTpykTypa AaHHbIX, COCTOALLAA N3
3aronioBka 1 tena.

+ 3arofI0BOK OTHOLLIEHNS1 — MHOXXECTBO aTpuoyToB

+ Teno OTHOLUEHUS — MHOXECTBO KOPTeXeu, coaiepkalmx
3HauyeHnsa aTpubyToB

® CBOMCTBa OTHOLLEHUS

+ Kaokabli aTpubyT MMEET TUM, 3HaYeHnUs1 COOTBETCTBYHOT TUMY

+ ATPMOYTbI HE MOBTOPSIIOTCS, U X MOPSAOK HE UMEET 3HAYEHUS
¢ * KopTexu He NOBTOPSATCS, U UX NOPSAO0K HE UMEET 3HAYEHUS



OTHOLleHue un Tadnuua

OTHOLWEeHune
Tabnuua

ATpnoOyTHI
Ctonbupbl

KopTexu
CTpoku

3Ha4yeHuns

/ITMO



Mpumep 6a3bl AaHHbIX I/iITMO

students groups grades
student_id  name group group faculty student_id course_id grade

289001 ViBaHOB lleTp P3110 P3110 AVVKT 289001 1 A
289002 MeTtpoB Cunpgop P3130 P3130 AVVKT 289001 2 B
289999 Cupopos ViBaH R3140 R3140 CYuP 289002 1 E
289002 2 A
COUrSes 289999 1 C
course_id name semester  type 288999 3 D

1 MporpammupoBaHne 1 3

2 ong 2 C)

3 dusnka 2 3



f13bIK 3aNPOCOB ViTMO

® SQL (Structured Query Language) — ageknapatuBHbIN A3bIK
ON1A onucaHnsa, U3SMeHeHua 1 NoslydyeHnsa gaHHbIX 13
PensauMoHHbIX 6a3 AaHHbIX.



CREATE TABLE /ITVIO

® DDL — Data definition language

CREATE TABLE weather (

city VARCHAR(80),

temp_lo INT, -- low temperature
temp_hi INT, -- high temperature
prcp REAL, -- precipitation
date DATE

)7
CREATE TABLE IF NOT EXISTS persons

DROP TABLE weather;

S,
—

Java 7



OrpaHuYeHus I/iTMO

® OrpaHnyeHud

+ Tunbl AaHHbIX
= INT, SMALLINT, REAL, DOUBLE, CHAR(n), VARCHAR(n), DATE, TIME, ...

+ BO3MOXHble 3HaYeHns B CTosbLE
= NOT NULL, UNIQUE, CHECK (age >= 18)

<+ Knun

= [TepBUYHbIN K/1HOM
» PRIMARY KEY (UNIQUE, NOT NULL)

= BHelUuHne KK4u
» FOREIGN KEY (REFERENCES)



DML /ITMO

e DML — Data manipulation language
» INSERT
+ UPDATE
+ DELETE



INSERT

® BcTaBKa AaHHbIX B TabauLy

INSERT INTO weather VALUES ('Oslo', 46, 50, 0.25,

INSERT INTO weather (date, city, temp_hi, temp_1lo)
VALUES ('2021-11-29', 'Helsinki', 54, 37);

COPY persons TO file;

COPY persons FROM file;

/ITMO

'2021-11-27"),

10



UPDATE /ITMO

® OOHOB/IEHME AaHHbIX B Tabnnue

UPDATE weather
SET temp_hi = temp_hi - 2, temp_lo = temp_lo - 2
WHERE date > '2021-11-28"';

Java 11



DELETE

® YnanieHne aaHHbIX N3 Tabnuubl

DELETE FROM weather WHERE city = 'Oslo’;

DELETE FROM persons,

/ITMO

12



SELECT

® BbIOOpKa AaHHbIX - 3anpoc

SELECT
SELECT
SELECT
SELECT
SELECT
SELECT

* FROM students;

name, group FROM students;

* FROM students WHERE group = 'P3110';
* FROM students ORDER BY name;
DISTINCT type FROM courses;

COUNT(*) FROM students;

/ITMO

13



JOIN /ITMO

® CoeanHeHue Tabnuu

SELECT name, faculty FROM students JOIN groups

ON students.group = groups.group; -- USING(group);
students groups
student_id name group group faculty
289001 ViBaHOB [eTp P3110 P3110  TNuKT
289002 MeTpoB Cnaop P3130 JOIN P3130 TWuKT
289999 Cuaopos VBaH R3140 student_id name group  faculty R3140 CYuP

289001 BaHoB [eTp P3110  TMUuKT
( 289002 [MeTpoB Cnaop P3130  TUuKT
1

=> 289999 Cupopos ViBaH R3140 CYuP
Java 14



CYB/, PostgreSQL I/iTMO

® helios
+ psql -h pg studs

+ Naposb B panne .pgpass
= host:port:dbname: login:PaSswOrD

+ ApanBep - /usr/local/share/java/classes/postgresql.jar
® https://postgresql.org

+ \? - NOMOLLb N0 KOMaHaam psql

+ \h - nomMoLb No komaHaam SQL

15
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Pa6oTta c B/l ViTMIO

® MHoro pa3Hbix CYb/]
+ APl ona kaxxaon 6a3sbl OTAeNbHO

+ eInHbIN NHTEepdoenc paboTkl ¢ bazamu + Apaneep o1
KOHKPETHOWN 6a3bl

® Peannsaunm
+ ODBC — Open Database Connectivity
+ JDBC — Java Database Connectivity

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp



JDBC /ITMO

e J]DBC — Java DataBase Connectivity

® JDBC API — BbICOKOYPOBHEBbLIN NHTEpMenc ana aoctyna
K AaHHbIM

® JDBC Driver APl — H1U3KOypOBHEBbIN NHTEPdIENC
A9 co30aHuAa ApanBepoB

® [lakeTnbl java.sql (Core) n javax.sql (Extension)
® CtaHaapT B3anmogenctens c CYb/

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp



Tunbl B3aMuMogeiicTBuUs I/ITMO

® Tn 1 — moct ODBC e Tun2 —DBAPI
T1JDBE { CYBl ‘ T2 JDBC CYEL
X
DB API =
® Tun 3 — middleware ® Tun 4 — pure Java

i, Sl

Java PrNuKT, NporpammMmupoBaHue, 2 cemecTp

13 JDBC

T4 JDBC cvEn




Mpoliecc B3auMoaelicTBUA I/iITMO

Connection connection = DriverManager.getConnection(..);
Statement statement = connection.createStatement();
ResultSet resultSet = statement.executeQuery("SELECT ..");

while (resultSet.next()) {
// nonydeHne n ob6paboTKa AaHHbLIX

}

resultSet.close();
statement.close();
connection.close();

S,
—

Java 20



UuTepdeiic Driver I/iTMO

® java.sql.Driver
+ OTBevaeT 3a cBa3b ¢ b/l
+ Metog Connection connect(String url, Properties info)
+ Vlcnonb3yetca ang HanucaHmsa gpansepoB ansa CYB/1

21



Knacc DriverManager

® YrnpaB/sieT CNUCKOM ApanBepoB

® 3arpyska apavBepa
+ Class.forName()
+ Jdbc.drivers=

® HeABHaA 3arpyska c nomoulbio ServicelLoader
+ META-INF/services/java.sql.Driver

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp

/ITMO



Knacc DriverManager

® MeTtoa Connection getConnection(String url, ...)

+ url = jdbc:protocol://host:port/database
= jdbc:postgresql://db:5432/studs

+ getConnection(String url, Properties info)
= Properties info = new Properties();
= info.load(new FilelnputStream("db.cfg");

doann db.cfg
user = s999999
password = sss5999

¢ * getConnection(Stiring url, String name, String pass)

Java ®MUUKT, MporpammMupoBaHue, 2 CEMeCTp

/ITMO



NHTepdenc Connection

® ABCTpakumsa coeanHeHusa (ceccus)

+ MEeTOo/Abl:
= Statement createStatement()
* PreparedStatement prepareStatement(String sql)
= CallableStatement prepareCall(String sqgl)

= DatabaseMetaData getMetaData()

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp

/ITMO



CewmeiicTBO uHTepdieiicoB Statement I/ITMO

® Statement
+ CTtarndeckum SQL-3anpoc
+ 3anpoc nepeaaeTtcd Kak napameTp npu BbIMOSIHEHUN
String query = "SELECT * FROM table WHERE id = 15"
Statement st = connection.createStatement();
st.executeQuery(query);

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp



CewmeiicTBO uHTepdieiicoB Statement I/ITMO

® PreparedStatement extends Statement

+ IMHAMUYeCKUiA 3anpoc C NoJCTaHOBKO
+ 3anpoc nepeaaeTcs Kak napameTp nNpu co3gaHny

String query = "SELECT * FROM table WHERE id = ?";
PreparedStatement ps = connection.prepareStatement(query);

ps.setint(1, 15); // 1 — Homep napameTpa, 15 — 3HayeHune
SELECT * FROM table WHERE id = 15

® [MpegoTBpaulaeTr SQL-MHBLEKUNN

S,
—

Java

PrNNuKT, NMporpammMmupoBaHue, 2 cemecTp



CemenctBo uHtepdencon Statement

® CallableStatement extends PreparedStatement
+ BbI30B XpaHUMOi1 npoueaypbl
SQL: CREATE PROCEDURE
cs = prepareCall("CALL getResult (?)");
cs.setint(1, 15);
cs.registerOutParameter(1, Types.INTEGER);

Int result = cs.getint(1);
CALL getResult(15);

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp

/ITMO



BbINo/IHEHMe 3anpocoB - executeQuery I/ITMO

® ResultSet executeQuery(String sgl) // Statement

® ResultSet executeQuery() // PreparedStatement (Callable)
+ nna BbinosiIHeHna SELECT
+ Bo3BpaLllaeT ResultSet

ResultSet resultSet = statement.executeQuery();

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp



Bbino/siHeHMe 3anpocoB - executeUpdate I/ITMIO

® Int executeUpdate(String sqgl) // Statement

® int executeUpdate() // PreparedStatement (Callable)
+ ona BbinoniHeHns INSERT, UPDATE, DELETE + DDL
* BO3BpawWlaeT Konn4yecCTtBoO U3AMEHEHHbIX CTPOK
+ [lna 3anpocoB DDL Bo3Bpatiaet O

int updateCount = statement.executeQuery();

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp



Bbino/iHeHMe 3anpocoB - execute

® pboolean execute(String sql) // Statement
® poolean execute() // PreparedStatement (Callable)
* ANd BbINOJ/IHEHUA MIOOBbIX 3alpocos

if (statement.execute()) {

/ITMO

ResultSet resultSet = statement.getResultSet();

} else {

int updateCount = statement.getUpdateCount();

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp



TpaH3aKumUu I/iTMO

® Connection ® Statement
+ setAutoCommit(true/false) + addBatch(String sql)
= commit() + clearBatch()
= rollback() + executeBatch()

+ setSavepoint()

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp



NuTepdeiic ResultSet I/iITMO

® [lonlydyeHMe aaHHbIX U3 ResuliSet

ResultSet rs = preparedStatement.executeQuery();
while (rs.next()) {

String name = rs.getString(1l); // no Homepy cTo/6Ua
int i1d = rs.getInt("id"); // No nMeHun cTosibua

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp



HacTtpoliika Tuna ResultSet I/ITMO

® ResultSet
+ Connection.createStatement(sql, type, concurrency, holdability)

+ ResultSetType
= TYPE_FORWARD_ ONLY
= TYPE_SCROLL _INSENSITIVE
= TYPE_SCROLL _SENSITIVE

+ ResultSetConcurrency,
= CONCUR_READ_ONLY
= CONCUR_UPDATABLE

+ ResultSetHoldability
» HOLD_CURSORS OVER_COMMIT
y = CLOSE_CURSORS_AT _COMMIT

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp



NuTepdenc ResultSet

® HaBurauus
= next()
+ previous()
« first()
+ last()

/ITMO

» beforeFirst()

+ afterLast()

+ relative(int row)
+ absolute(int row)

+ moveToInsertRow()

Java PrNNuKT, NMporpammupoBaHue, 2 cemMecTp



NuTepdeiic ResultSet I/iITMO

® [lonyyeHne gaHHbIX + getBoolean
» getString(int) + getlLong
» getString(String) « getDouble
+ getArray (SQL Array)
+» getInt(int) « getDate
+ getInt(String) + getTimestamp

» getReader

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp



NuTepdeiic ResultSet I/iITMO

® OBHOB/IEHNE CTPOK ® /lobaBneHne CTPOK
» updateInt(String, int) = moveToInsertRow()
+ updateInt(int, int) + updateInt(String, int)

+ insertRow()
» updateString(String, String)
» updateString(int, String)

+ updateRow( )

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp



MeTagaHHble

® ResultSetMetaData ResultSet.getMetaData()
+ getTableName()
+ getColumnCount()
+ getColumnName(int n)
+ getColumnType(int n)
® DatabaseMetaData Connection.getMetaData()
+ getCatalogs()
+ getTables()
+ getSchemas()

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp

/ITMO
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NHTepdenc DataSource

® javax.sqgl.DataSource

+ [103BOSIAET NOAyunTb coegmHeHne ¢ b/l

+ org.postgresql.ds.PGSimpleDataSource
® ConnectionPoolDataSource

= [logaepxka nyna coenHeHnN

+ org.postgresql.ds.PGPoolingDataSource
® XADataSource

= [Nlopaepxka pacnpefeneHHbIX TpaH3akLumy

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp

/ITMO



MpPOCTOiN NICTOUHUK OaHHbIX I/ITMO

import org.postgresqgl.ds.PGSimpleDataSource;
PGSimpleDataSource ds = new PGSimpleDataSource();
ds.setServerName(...);

ds.setDatabaseName(...);

ds.setUser(...);

ds.setPassword(...);

Connection conn = ds.getConnection();

Jaﬁ PrNuKT, NporpammMmupoBaHue, 2 cemecTp



Mopaepxka JNDI ViTMIO

import javax.namilng.*;

Context context = new InitialContext():
DataSource ds = ... // nogrotoBka DataSource
context.bind("testDB", ds); // npuBfi3Ka K KOHTEKCTY

// nonyyeHune DataSource M3 KOHTEKCTa
Context context = new InitialContext();
DataSource ds (DataSource)context. lookup("testDB");

s,
—

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp



NuTepdeiic RowSet I/iTMO

® javax.rowset.* ® RowSet extends ResultSet

. . = setUrl(),
® EnnHbIN NHTEpMenc ang = setUsername(),

BCEX onepauui = setPassword(),

» setCommand("Select * from ...");
+ execute()

+ next()

+ getXXX()

var factory = RowSetProvider.newFactory()
var rowset = factory.createJdbcRowSet();

Jéva ®MNUuKT, NMporpammupoBaHune, 2 cemecTp



da6puku RowSet I/iTMO

® RowSetFactory factory = RowSetProvider.newFactory();
+ factory.createJdbcRowSet();
+ factory.createCachedRowSet();
+ factory.create\WebRowSet();
+ factory.createFilteredRowSet();
+ factory.createJoinRowSet();

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp



PasHoBunaHoctn RowSet. JdbcRowSet

® JdbcRowSet — npocTas pa3HoBMAHOCTbL RowSet
+ [NopgaepxnBaeT coeanHeHne ¢ 6a3on AaHHbIX

+ [10 ymonyaHuio:
= Tun: SCROLL_INSENSITIVE
= KoHKypeHTHOCTL: CONCUR_UPDATABLE
= BK/1IOYEHO 3KpaHMpoBaHMe cneLcnmBo/I0OB

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp
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PasHoBugHocTn RowSet. JdbcRowSet ViTMO

® JdbcRowSet — npoctas pasHoBMAHOCTbL RowSet

JdbcRowSet rs = factory.createJddbcRowSet();
rs.seturt(""), ..

rs.setCommand("Select * from users");
rs.execute();

rs.last();

rs.getInt("i1d");

rs.updateString("name", "Pupkin");
rs.UpdateRow();

Java PrNuKT, NporpammMmupoBaHue, 2 cemecTp



PasHoBunaHoctn RowSet. CachedRowSet

® CachedRowSet
+ Pe3ynbrar 3anpoca MOXET K3LIMpoBaTbCA
+ CUHXpOHM3auua ¢ 6asou
+ Pa3pelleHne KOH(IMKTOB
+ acceptChanges|()

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp

/ITMO



PasHoBunaHoctn RowSet. CachedRowSet

® CachedRowSet

CachedRowSet rs = factory.createCachedRowSet();

rs.

S
rsS

'S
IS
S

seturt(""),; ..

.setCommand("Select * from users");
.execute();

rs.
.getInt("1d");
.updateString("name", "Pupkin");
.acceptChanges();

last();

PrNMNuKT, NMporpammupoBaHue, 2 cemecTp

/ITMO



PasHoBugHocTn RowSet. WebRowSet ViTMO

® \WebRowSet
+ MOXeT 3anuckiBaTb N unTaTb pesynstar B Buge XML
+ write XML()
+ readXML()

Java PrNNuKT, NMporpammupoBaHue, 2 cemMecTp



PasHoBunaHoctn RowSet. WebRowSet

® \\WebRowSet

WebRowSet rs = factory.createWebRowSet();

rs.

S
rsS
IS

seturt(""),; ..

.setCommand("Select * from users");
.execute();

.writeXML(new FileWriter("data.xml"));

PrNMNuKT, NMporpammupoBaHue, 2 cemecTp

/ITMO



PasHoBunaHoctn RowSet. FilteredRowSet

® FilteredRowSet
* ®dunerpayusa cTpok (aHanor WHERE)
+ setFilter(Predicate p)

® Predicate

+ poolean evaluate(Object value, int/String column)
+ boolean evaluate(RowSet rowset)

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp

/ITMO



PasHoBunaHoctn RowSet. FilteredRowSet

® FilteredRowSet

FilteredRowSet rs = factory.createFilteredRowSet();
rs.seturt(""); ..

rs.setCommand("Select * from users");
rs.execute();

Predicate filter = new Predicate();
rs.setFilter(filter);

Java PrNNuKT, NMporpammupoBaHue, 2 cemMecTp
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PasHoBunaHoctn RowSet. JoinRowSet

® JoinRowSet
+ CoepgnHeHne HecKonbknx pesynsratos (JOIN)
+ addRowSet()
+ setJoinType()
+ toCachedRowSet()

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp
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PasHoBunaHoctn RowSet. JoinRowSet

® JoinRowSet

JoinRowSet js = factory.createJolnRowSet();
CachedRowSet users; // "Select * from users"
CachedRowSet groups; // "Select * from groups"”
users.setMatchColumn("uid");
groups.setMatchColumn("uid");

js.addRowSet (users);

js.addRowSet(groups);

Java PrNuKT, NporpammMmupoBaHue, 2 cemecTp
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MpoBangepbl CAYXO

® Cnyxba nnu cepeuc
® Pa3Hble peanimaunm
® Hy)eH MexaHn3M NMouckKa u 3arpy3ku cryxo6

Java PrNNuKT, NMporpammupoBaHue, 2 cemMecTp
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LLinaprasika Ha aK3ameH

class CheatSheet {
public String getAnswer(String question) {
Map source =
String answer = source.get(question);
if (answer != null) return answer;
else return "Epic fail";

Java PrNuKT, NporpammMmupoBaHue, 2 cemecTp
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Hy)>XeH NCTOYHUK 3HAHUMN

class CheatSheet {
public String getAnswer(String question) {
Map source = knowledge.getSource();
String answer = source.get(question);
if (answer != null) return answer;
else return "Epic fail";

}
}

interface Knowledge {
Map<String, String> getSource();

Java PrNuKT, NporpammMmupoBaHue, 2 cemecTp
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Pa3/IMYHble UCTOUYHUKN I/ZITMO

class CheatSheet {
public String getAnswer(String question) {
Map source = knowledge.getSource();
String answer = source.get(question);
if (answer != null) return answer;
else return "Epic fail";

}
}

interface Knowledge {
Map<String, String> getSource();

b
class Memory implements Knowledge
class Lecture implements Knowledge
class CallFriend implements Knowledge
¢ class Miracle implements Knowledge

Java PrNuKT, NporpammMmupoBaHue, 2 cemecTp



Kak nepefatb 06bHEKT? I/iTMO

® |[l|abnoH ServicelLocator
knowledge.getSource() Knowledge

ServicelLocator - Service

Service getService() Lectures A

InitialContext

Service lookup()

Memory

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp



Peanusauuna B Java

® Knacc java.util.ServiceLoader<Service>
+ static ServiceLoader<Service> load(Service.class)
+ |terator<Service> iterator()

Java PrNNuKT, NMporpammupoBaHue, 2 cemMecTp
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Peanusauuna B Java

® interface spi.Service
+ public void execute();

® public class spi.DefaultServicelmpl {
+ public DefaultServicelmpl() { ... }
= public void execute() { ... }

® service.jar

+ Katanor META-INF/services/
= doain spi.Service
> spi.DefaultServicelmpl

Java ®MNUuKT, NMporpammupoBaHune, 2 cemecTp
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MpoBaiigepbl ViTVIO

%k(“f‘\\oooooooo

java.nio.file.spi.FileSystemProvider
java.nio.channels.spi.AsynchronousChannelProvider
java.nio.channels.spi.SelectorProvider
java.nio.charset.spi.CharsetProvider
java.text.spi.DateTimeFormatProvider
java.text.spi.NumberFormatProvider
java.util.spi.CalendarDataProvider
java.sqgl.DriverManager

PrNNuKT, NMporpammMmupoBaHue, 2 cemecTp
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Java 0o moayneu - Kknaccbl, naketbl, JARDI

® Knacchbl
+ public class - gocTtyneH Bcem
+ 00begMHATCA B NakeTbl (4OCTYN BHYTPU NakeTa)
+ ynakoBbiBatoTCA B JAR-apXxuBbl

® []aKeTbl = KaTanoru

< nakeT U JAR - pa3sHble CyLWHOCTH

+ dann package-info.java / .class

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp

/ITMO
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Java go moayneii - JAR-hell ViTMIO

® classpath
+ MPOCMOTP BCEX MyTeN, 3arpy3ka NepBoro HangeHHoro Knacca
® KOH/INKT BEPCUMA
+ He Ta Bepcus Knacca, Knaccbl pasHbix BepCuii
® KACTOMHble 3arpy34mnkuy KnaccoB
® HeT 3aBMCUMMOCTEN Ha ypoBHe JVM
® JRE - Java Runtime Environment

+ rt.jar - cooepXuT BCIO CTaHAAPTHYIO bBMbanoTeky

Java ®MUKnKT, MporpammuposaHue, 2 cemecTp 65



Moaynu ViTMO

® 7BHbLIe 3aBMCUMOCTHU (requires n exports)
® Mvoay/bHas 6nbnuoTeka
+ 6a30BbI MOAY/b java.base
+ NAartPopMeHHble Moayn (BCe OCTaulbHbIE)
* HOBbIW popmaT apTedakTos - jmod
® jlink - 0N COOPKM KACTOMHOIoO 06pasa
+ rt.jar yoasieH B Java 11
® moaynbHbIN JAR (+module-info.class)

S,
—_

Java ®MUKnKT, MporpammuposaHue, 2 cemecTp 66



Moaynu - KoMNUALUUSA U 3anyck

® [leknapauymna moayna - module-info.java / .class

module my.mod {
requires java.base;
requires java.sql;
exports my.package;

¥
® Onuuun javac 1 java
javac --module-path mods:libs -d ./out

java --module-path mods:libs --module my.mod

Java PrNuKT, NporpammMmupoBaHue, 2 cemecTp

/ITMO
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Mogynu - 3aBUCUMOCTN I/iITMO

e module mO - Haw moAaynb

® requires ml - mO Tpebyetr m1 npm KOMNIUNALNN U
BbINO/IHEHUW

® requires transitive m2 - m0 tpebyet m2 u moaynu,
3aBucawme ot mO, ToxKe TpebyroT m2

® requires static m3 - mO Tpebyetr m3 npmn KOMNUNAUUN, HO HE
06A3aTeNnbHO NPU BbINOJHEHWNM

Java ®MUKnKT, MporpammuposaHue, 2 cemecTp 68



Mogaynu - pocTyn ViTMIO

e module mO - Haw moAaynb

® exports pl - akcnopTMpyeT nakeT pl Bcem (pocTyn Bo Bpems
KOMMUASLMN K OTKPbITbIM CYLLLHOCTAM NaKeTa)

® exports pl to ml - gocTtyn TONbLKO ANA moayna ml

® opens P2 - OTKPbIBAeT NakeT p2 Bcem (A4OCTYyN C MOMOLLbIO
pednekcun Bo Bpems BbIMOJIHEHMUA KO BCEM CYLLLHOCTAM)

® opens p2 to m2 - OTKPbIT TONbKO ANna moAayna m2
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Mogynu - cepBuUChH I/iTMO

e module mO - Haw moAaynb

® uses il - ncnonblyet cepBuC ¢ UHTEpPercom il (moxeT
3arpy»KaTtb ero ¢ nomoulbto ServiceLoader)

® provides i2 with c1, c2 - npegoctasnaet HTepdenc cepsuca
i2, KOTOPbIN PEeann3yoT KOHKPETHbIe Knaccbl ¢l un c2
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Moaynun - coBMeCTMOCTb

® Ee3bIMAHHbIN MOAY/ b
+ aBTO3KCNOPT BCEX CBOUX NaKETOB
+ MMeeT [OCTYMN KO BCeM ApYrMM MOAY/ 1AM
+ ncnonb3yetca classpath

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp
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XpaHeHue napons B 6a3e I/iITMO

® CREATE TABLE users (varchar name, varchar password);
[1Tapo/ib HeNMb3A XpaHUTb B OTKPLITOM Buae

e locTyn K 6ase

* OlNHaKoBbLIE Napon

* Pe3epBHOE KONMpoBaHue

* SQL-nHBLEKUnn n gpyrne metoabl

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp



SQL-UHBbEKLMU I/iTMO

CREATE TABLE users (varchar name, varchar password);

CREATE TABLE cats (varchar cat, varchar owner);

gl = "SELECT * FROM users WHERE name = '%s' AND password = '%s';";
g2 = "SELECT cat, owner FROM cats WHERE owner = '%s';";

username = Scanner.readLine(); password = Scanner.readLine();
statement.executeQuery(String.format(gl, username, password));
statement.executeQuery(String.format(g2, username));

Java ®MUUKT, MporpammMupoBaHue, 2 CEMeCTp
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SQL-UHBbEKLMU I/iTMO

CREATE TABLE users (varchar name, varchar password);

CREATE TABLE cats (varchar cat, varchar owner);

gl = "SELECT * FROM users WHERE name = '%s' AND password = '%s';";
g2 = "SELECT cat, owner FROM cats WHERE owner = '%s';";

Name:| Simon Password: | 123456

SELECT * FROM users WHERE name = 'Simon' AND password = '123456';
SELECT cat FROM cats WHERE owner = 'Simon';

Java ®MUKKT, MporpamMupoBaHue, 2 cemecTp (©) httpersimonseat.com



SQL-UHBbEKLMU I/iTMO

CREATE TABLE users (varchar name, varchar password);

CREATE TABLE cats (varchar cat, varchar owner);

gl = "SELECT * FROM users WHERE name = '%s' AND password = '%s';";
g2 = "SELECT cat, owner FROM cats WHERE owner = '%s';";

Name:[ Simon'; - - Password: |1

SELECT * FROM users WHERE name = 'Simon';
Login OK!

S,
—
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SQL-UHBbEKLMU I/iTMO

CREATE TABLE users (varchar name, varchar password);

CREATE TABLE cats (varchar cat, varchar owner);

gl = "SELECT * FROM users WHERE name = '%s' AND password = '%s';";
g2 = "SELECT cat, owner FROM cats WHERE owner = '%s';";

Name: ' OR ''=' Password:|' OR ''='

SELECT * FROM users WHERE name = '' OR ''='"' AND password = '' OR ''=""'
Login OK!

S,
—

Java ®MUKKT, NporpammupoBaHue, 2 cemMecTp © https:/)simonscat.co .



SQL-UHBbEKLMU I/iTMO

CREATE TABLE users (varchar name, varchar password);

CREATE TABLE cats (varchar cat, varchar owner);

gl = "SELECT * FROM users WHERE name = '%s' AND password = '%s';";
g2 = "SELECT cat, owner FROM cats WHERE owner = '%s';";

Name:| ' UNION SELECT name, password FROM users WHERE name<>'

SELECT cat, owner FROM cats WHERE owner = ''

UNION SELECT name, password FROM users WHERE name<>'';
simon 123456

??min @#pink_mOnkey$%

e

—
S—
—
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Nyulie XpaHUTb XelLu I/iITMO

® BMeCcTO naposia — Xew naposs
® OyHKUMA HeobpaTumas — HO MOXXHO noaobpaTh
® MuHMMa/IbHOE YMC/I0 KO3 — TOXKE MOXKHO noaobparb
e MD2, MD5, SHA-1, SHA-224, SHA-256, SHA-384, SHA-512
® md5("hello") = 5d41402abc4b2a76b9719d911017c592
® C/yioBapHbIe aTaku
https://md5.gromweb.com/
http://reversemd5.com/
<,
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[loGaBM K Xely COob

® BMecTo naponsi — Xelw naposns + cosb

® Co/nib — Hekad CﬂyLIaVIHaFI nocs1ie4oBartes/ibHOCTb

md5("hello" + "$Ins50D") = fcac10c41f9f67090e450161db4bcaba
md5("hello" + "HOxc3@") = a893f9063e4314635e05f8c46b547f7a

® XpaHUM naposib + COMb + a/ITOPUTM + C/TOXKHOCTb
® Bce paBHO — "hello", "12345" — cfioBapHble aTaku

S,
—
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No6aBum

® B paze x
® [lepel X
® md5("he

nepew,

DaHVM XeLl napons + cofb
DaHUM B MPUI0oXeHnn (0TAeNTbHO)

0" + "kFz<Q%ps" + "$Ins50D")

PrNNuKT, NMporpammMmupoBaHue, 2 cemecTp




Mpumep Kopa I/iTMO

java.security.MessageDigest
MessageDigest md = MessageDigest.getInstance("MD5");

String user = Console.readlLine()
String passwd = Console.readPassword();
String salt = getRandomString();

String pepper = "*63&"mVLC(#"
byte[] hash = md.digest(
(passwd + pepper + salt).getBytes("UTF-8"));

insert into users (user, salt, hash);
S,
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cxoaaiwmne naponv

® Bxoasuine naposun - xell, cosb
® l/Icxoasuine naposnn - otTaenbHo oT koaa!
+ 3anpalumBartb Nnpu ctapTe
+ KoHdhurypaumoHHbIA doana ¢ orpaHnyeHneM npas
+ Gansbl cBoncTs (Properties)
+ [lepemMeHHast OKpyXeHus
+ SHOME/.pgpass

Java PIrMNuKT, NMporpammupoBaHue, 2 cemMecTp

/ITMO



[MporpammupoBaHue
2 ceMecTp
2024

fata n Bpems
Date/Time API



cnonb3oBaHWe AaTbl U BpeMeH! I/ITMO

® [laTta 1 BpeMsa — 2 BapuaHTa npeactaB/1eHUs:
+ YenoBeueckoe BpeMSA — Yacbl, MUHYTbI, AHW, HEAEN, MecCSLbl

+ MallnHHoe BpemMsa — MUNJTIMCEKYHAbI OT TOYKM OTCUETa
= EPOCH - 1 anuBapa 1970 roga, 00:00:00 (Java, UNIX)
= Windows - 1 aHBapsa 1601 roaa

+ Y2K problem (2000)

+ Y 2038 problem
= 19-01-2038 03:14:07 + 1 sec = 13-12-1901 20:45:52
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TpaguLMoHHbIe Knacchl. Date I/iITMO

® Date 1.0
+ BCe [eNCTBUSA C AaTou

+ yesioBeyeckoe 1 MallmMHHoe
npeacTaBneHne

* (popmaTupoBaHne aatbl
® KOHCTPYKTOPbI

+ Date

+ Date(long)

® Date 1.1
* TO/IbKO MOMEHT BPEMEHMU
+ M0YTU BCe MeToabl - deprecated

® MeToab!
+ long getTime()
+ boolean after(Date)
+ boolean before(Date)
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TimeZone /ITMO

® BpemMeHHasa 30Ha — CMeLleHne OT CTaHAapTHOrO:
® no 1972 ropga - NpuHBu4 (GMT)
® nocne 1972 — UTC — BceMnpHoe KoopanHMpoBaHHOE
® MeToab!
+ getDefault()
+ getAvallablelDs()
+ getRawOffset() - cmellleHne 6e3 yyeTa /IeTHEro BpeMeH!
+ getOffset(long date) — c yueTom NeTHero BpemMeHu
Knacc SimpleTimeZone — peasin3oBaHHbI NOTOMOK

e

—_—

Java 87



Calendar IIiTMO

® AGCTPaKTHbI K1acC — MalUMHHOE  YenloBevecKoe
+ Calendar getinstance()
+ add(int field, int amount);
+ roll(int field, int amount);
+ set(int field, int value);
+ Date getTime()
+ setTime(Date)

® knacc GregorianCalendar

j{) + coyeTaeT 2 KasieHaaps (rpUropuaHckuii U loIMaHCcKmii)
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Date/Time API - HOBble Knacchl I/ITMO

® java.time - gata, Bpem4d, nepunoab!

+ |nstant, Duration, Period, LocalDate, LocalTime,
LocalDateTime, OffsetTime, OffsetDateTime, ZonedDateTime

java.time.chrono - kaneHaapHbIe CUCTEMBbI

java.time.format - gpopmatmpoBaHne aatbl U BpeMeHU
java.time.temporal - eaAnHNLbI N3MEPEHNA U OTAE/IbHbIe NOJIA
java.time.zone - BpeMeHHbIe 30Hbl 1 NnpaBuna
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AHn Hegenn n mecsubl (enums) ViTMO

® enum DayOfWeek (1 (MONDAY) — 7 (SUNDAY))

® enum Month (1 (JANUARY) — 12 (DECEMBER))

® vetoa getDisplayName(style, locale)

® ctuib — FULL, NARROW, SHORT / STANDALONE
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[MpeactaBneHue gatbl U BpeMeHU

® Year

® YearMonth

® Mont
® | oca
® | oca
® | oca

nDay
Date
Time

DateTime

/ITMO
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CornalieHusi No UMeHam MeTo10B I/ITMO

® Crtatndyeckume

+ of — co3naeT 3k3eMnadap Ha OCHOBE BXOAHbIX NapamMeTpoB
= LocalDate.of(year, month, day), ofYearDay(year, dayOfYear)

+ from — KOHBEPTUPYET 3K3eMNISpP 13 APYyroro tmna
= | ocalDate.from(LocalDateTime)

+ parse — co3gaeT 3K3eMnaap M3 CTPOKOBOro npeacTtaBieHus
» | ocalDate.parse("2022-02-22")
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CornalieHusi No UMeHam MeTo10B I/ITMO

® MeToabl aKk3emMnapa
+ format — dpopmaTtrpyeTr 06bEKT B CTPOKY
+ get — Bo3Bpallaet nond oovekra // getHours()
+ With — Bo3BpaLlaeT Konuo ¢ nsmeHeHnem // withYear(2021)
+ plus — Bo3BpaLaeT Konuto ¢ gobasneHvem // plusDays(2)
+ minus — Bo3BpaLlaeT Konuto ¢ ybasneHnem // minusWeeks(3)
+ t0 — npeobpasyeT 06bLeKT B gpyron Tun // toLocalTime()
+ at — KOMOUHMpYeT 00LeKT ¢ Apyrum // date.atTime(time)
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BpemeHHasi 30Ha ViTMO

® Zoneld — naeHTUMuKaTop 30HbI
+ Europe/Moscow

® ZoneOffset — pa3HuLa co cTaHAAPTHLIM BPEMEHEM
+ UTC+01:00, GMT-2

® OffsetTime = LocalTime + ZoneOffset

e OffsetDateTime = LocalDateTime + ZoneOffset

® /onedDateTime = LocalDateTime + Zoneld
+ Mcnonb3yeT java.time.zone.ZoneRules
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Koraa ucnonb3oBaTb Knacchbl I/ITMO

® YearMonth - cpok aenctens 6aHKOBCKOW KapTbl

® MonthDay - npa3gHuKu

® | ocalDateTime - mecTHOe BpemMs

® OffsetDateTime - 30Ha/IbHOe BpeMs (BeO, 6a3bl AaHHbIX)
® ZonedDateTime - 30Ha/IbHOE BPeMs C YYETOM JSIETHEro
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MoOMeHT BpeMeH!

® Knacc Instant (timestamp)

+ now()

+ plusNanos()

+ plusMillis()

+ plusSeconds()
+ minusNanos()

+ minusMillis()

+ minusSeconds()

/ITMO
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Pa36op u chopmaTtupoBaHue

® java.time.format.Date TimeFormatter

+ KOHCTaHTbI chopmara:
= BASIC_ISO_DATE ('20240229"
= |ISO_LOCAL_DATE ('2024-02-29"
= |ISO_ZONED_ DATETIME ('2024-02-29T18:15:30+03:00[Europe/Moscow]’)
= RFC_1123 DATE_TIME ('Thu, 29 Feb 2024 18:15:30 GMT+3)
+ JIoKasin3oBaHHble popmarTsl
= ofLocalizedDateTime(dateStyle, timeStyle)
= ctunb (FULL, LONG, MEDIUM, SHORT)
+ LWaboH
= ofPattern()

¢ ¢ MeTo format() n parse()

/ITMO
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Mepuopabl AaTbl U BPEMEHM ViTMO

® Duration — NpoAo/MKNTENBHOCTb B Yacax U MeHee

+ toNanos(), toMillis(), toSeconds(), toMinutes(), toHours(),
toDays()

® Period — nepuopa B oHAX 1 6onee
+ getDays(), getMonths(), getYears()

® between()

® plus

® minus

s,
—
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Ctapble U HOBbI€e K/1acchbl

® COOTBETCTBUSA:
+ java.util.Date — java.time.Instant

+ Java.util.GregorianCalendar — java.time.ZonedDateTime

+ java.util. TimeZone — Zoneld, ZoneOffset
® MeToabl:

+ Calendar.tolnstant()
+ GregorianCalendar.toZonedDateTime()
+ GregorianCalendar.fromZonedDateTime()
+ Date.fromInstant()
+ Date.tolnstant()
¢ + TimeZone.toZoneld()

/ITMO
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Mpumepbl

var
var
var

var

var

var
var

/ITMO

datel
date2
date3

LocalDate.of (2024, 03, 27);

LocalDate.parse("2024-04-27");

LocalDate.now()
.with(TemporalAdjusters.firstDayOfMonth());

dateTimel
dateTime?2

LocalDateTime.now() ;
dateTimel.minusHours(2).plusMinutes(30);

zoneld = Zoneld.of("Europe/Moscow");
zonedDateTime = ZonedDateTime.of (dateTime, zoneld);

period = Period.between(datel, date2);
duration = Duration.between(dateTimel, dateTime2);
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