


Training program

1. Java I/O Streams
2. Java Serialization
3. Java Database Connectivity
4. Java GUI Programming
5. The basics of Java class loaders
6. Reflections
7. Annotations
8. The proxy classes
9. Java Software Development
10. Garbage Collection



Module contents

Java Data Base Connectivity
• An Introduction to Relation Data Bases
• An Introduction to SQL
• The CRUD Operations
• The JDBC
• The DriverManager and Connection
• The Statement and ResultSet
• PreparedStatement and CallableStatement
• The Database Transactions
• The Database MetaData



Module contents

Java Data Base Connectivity
• An Introduction to Relation Data Bases
• An Introduction to SQL
• The CRUD Operations
• The JDBC
• The DriverManager and Connection
• The Statement and ResultSet
• PreparedStatement and CallableStatement
• The Database Transactions
• The Database MetaData



Persistence concept

• Persistence means the ability of an object 
to exist longer than the process that created it.

• Persistence is achieved by storing object status 
data in files and databases.
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java.sql and javax.sqlJDBC 4.3 (September, 2017)





JDBC API Components

• Class java.sql.DriverManager manages the list of 
database drivers registered in the Java application 
and creates a connection to the database using the 
appropriate database driver data. 

• Interface java.sql.Driver is implemented by all 
database drivers, responsible for communication 
with the database. Interface java.sql.Connection
provides methods for working with the database. 

• Interface java.sql.Statement - implementations of 
this interface are used to execute static SQL queries 
and get the results of these queries.
…



…
• Interface java.sql.PreparedStatement -

implementations of this interface are used to execute 
SQL-queries that contain basic parameters (denoted by 
the symbol ? In the body of the query), and get the 
results of these queries.

• Interface java.sql.CallableStatement - implementations 
of this interface are used to call stored procedures.

• Interface java.sql.ResultSet - implementations of this 
interface contain data that was obtained as a result of 
executing an SQL query. 

• Class java.sql.SQLException handles errors that can 
occur when using the JDBC API.

JDBC API Components



java.sql package



jdbcstudy ERD

Requirements:
1) Accounting buses by their numbers.
2) Accounting routes by their names: starting point - end point and route 

number.
3) Accounting bus drivers by name, surname and age.
4) Several buses can travel on the same route at once.
5) One driver can drive different buses.
6) One bus can be driven by different drivers.

one-to-many
many-to-many



jdbcstudy database creation



jdbcstudy database



jdbcstudy database dump
C:\>mysqldump -u root -p jdbcstudy > jdbcstudy.sql

CREATE TABLE `drivers` (
`driver_id` int NOT NULL PRIMARY KEY,
`name` varchar(255) NOT NULL,
`surname` varchar(255) NOT NULL,
`age` int NOT NULL

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 
COLLATE = utf8mb4_unicode_ci;

LOCK TABLES `drivers` WRITE;
INSERT INTO `drivers` VALUES 
(1,'Микола','Іванченко',45),(2,'Ігор','Дорошенко',35),
(3,'Артур','Пиріжков',29),(4,'Петро','Гасанов',23),(5,'Андрій','Пе
тренко',57),
(6,'Олег','Головін',41);
UNLOCK TABLES;
…



…
CREATE TABLE `routes` (
`route_id` int NOT NULL PRIMARY KEY,
`name` varchar(255) NOT NULL,
`number` int NOT NULL

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 
COLLATE = utf8mb4_unicode_ci;

LOCK TABLES `routes` WRITE;
INSERT INTO `routes` VALUES (1,'вул. Милославська-ст. м. 
"Героїв Дніпра"',39),
(2,'Кінотеатр "Братислава"-вул.Светлицького',157),
(3,'Контрактова площа-Залізничний вокзал "Дарниця"',74),
(4,'ст. м. "Чернігівська"-ст. м. "Політехнічний інститут"',388),
(5,'ст. м. "Васильківська"-вул. Смелянська',114),(6,'Рибальский 
півострів-вул. Північна',11),
(7,'ст. м. "Виставковий центр"-с. Жуляни',7);
UNLOCK TABLES;
…

jdbcstudy database dump



jdbcstudy database dump

…
CREATE TABLE `buses` (
`bus_id` int NOT NULL PRIMARY KEY,
`number` varchar(255) NOT NULL,
`route_id` int,
FOREIGN KEY (`route_id`) REFERENCES routes(`route_id`)

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 
COLLATE = utf8mb4_unicode_ci;

LOCK TABLES `buses` WRITE;
INSERT INTO `buses` VALUES 
(1,'к254тр',1),(2,'т436ку',7),(3,'п398тм',2),(4,'п387тс',4),
(5,'о567рп',2),(6,'а576рн',1),(7,'ч265ек',2),(8,'т764дл',5),(9,'п765
ра',5),(10,'г459пи',3),
(11,'ц255ка',7),(12,'р536ка', 6);
UNLOCK TABLES;
…



…
CREATE TABLE `busdriver` (
`busdriver_id` int NOT NULL PRIMARY KEY,
`bus_id` int NOT NULL,
`driver_id` int NOT NULL,
FOREIGN KEY (`bus_id`) REFERENCES buses(`bus_id`),
FOREIGN KEY (`driver_id`) REFERENCES drivers(`driver_id`)

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 
COLLATE = utf8mb4_unicode_ci;

LOCK TABLES `busdriver` WRITE;
INSERT INTO `busdriver` VALUES 
(1,1,1),(2,1,4),(3,2,1),(4,2,2),(5,3,2),(6,3,3),
(7,4,3),(8,4,4),(9,5,3),(10,6,5),(11,7,5),(12,8,5),(13,9,1),(14,9,4),(15
,10,2),(16,11,3);
UNLOCK TABLES;

jdbcstudy database dump & restore

C:\>mysql -u root -p jdbcstudy < jdbcstudy.sql



Add JDBC driver to project

Add ConnectorJ driver to plain project of IDE 



Create & test database connection with JDBC
package connection;

import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.SQLException;

public class DriverManagerDemo {

public static void main(String[] args) {

final String DB_CONNECTION = "jdbc:mysql://localhost:3306/jdbcstudy";
final String DB_USER = "root";
final String DB_PASSWORD = "root";

try (Connection connection = DriverManager.getConnection(DB_CONNECTION, 
DB_USER, DB_PASSWORD)) {

System.out.println("The " + connection.getCatalog() + " database is connected");
} catch (SQLException ex) {

ex.printStackTrace();
}

}
}





<?xml version="1.0" encoding="UTF-8"?>
<project name="AntStudyApp" default="archive" >

<target name="init">
<mkdir dir="build/classes" />
<mkdir dir="dist" />

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

<javac includeantruntime="false"
srcdir="src" destdir="build/classes"/>

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

<jar destfile="dist/project.jar"
basedir="build/classes"/>

</target>
<target name="clean" depends="init">

<delete dir="build" />
<delete dir="dist" />

</target>
</project>

ANT - build.xml





mvn help:describe -Dcmd=PHASENAME

pluginsgoals



Maven using



IDE Maven tools





Maven Project Object Model (POM) File
<project xmlns=http://maven.apache.org/POM/4.0.0

xmlns:xsi="http://www.w3.org/2001/XMLSchema-
instance" xsi:schemaLocation=

"http://maven.apache.org/POM/4.0.0
https://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>
<groupId>com.mycompany</groupId>
<artifactId>MavenStudyApp</artifactId>
<version>0.0.1-SNAPSHOT</version>
<name>MavenStudyApp</name>
<description>

Project for Maven studying
</description>

…

http://maven.apache.org/POM/4.0.0


Maven Project Object Model (POM) File
…

<dependencies>
<dependency>

<groupId>org.junit.jupiter</groupId>
<artifactId>junit-jupiter-engine
</artifactId>
<version>5.7.0</version>
<scope>test</scope>

</dependency>
</dependencies>
<build>

<plugins>
…



Maven Project Object Model (POM) File
…

<plugin>
<groupId>org.apache.maven.plugins
</groupId>
<artifactId>maven-surefire-plugin
</artifactId>
<version>3.0.0-M5</version>

</plugin>
</plugins>

</build>
</project>



maven-archetype-quickstart

…



…
maven-archetype-quickstart



Maven repository



Maven-project creation



Maven-project pom.xml
<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 

http://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>

<groupId>ua.edu.znu</groupId>
<artifactId>jdbcstudy</artifactId>
<version>1.0-SNAPSHOT</version>

<properties>
<maven.compiler.source>21</maven.compiler.source>
<maven.compiler.target>21</maven.compiler.target>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>

</properties>

<dependencies>
<dependency>

<groupId>com.mysql</groupId>
<artifactId>mysql-connector-j</artifactId>
<version>8.3.0</version>

</dependency>
</dependencies>

</project>
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See connection package 
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See statementresultset\StatementResultSetDemo



Statement execute query methods
✓ ✓



The ResultSet
Statement createStatement(int resultSetType, 

int resultSetConcurrency) throws SQLException

ResultSet.TYPE_FORWARD_ONLY (default value) - the cursor can only 
move forward;

ResultSet.TYPE_SCROLL_INSENSITIVE - the cursor can be moved 
forward and backward, as well as set to any position. The ResultSet
object does not reflect data changes in the database after its creation;

ResultSet.TYPE_SCROLL_SENSITIVE - the cursor can be moved forward 
and backward, as well as set to any position. The ResultSet object 
reflects changes to the database after it is created.

ResultSet.CONCUR_READ_ONLY - the created ResultSet object cannot 
be modified by its updateTYPE* methods;

ResultSet.CONCUR_UPDATABLE - The created ResultSet object can be 
modified by its updateTYPE methods.

* TYPE updateTYPE (String columnLabel) throws SQLException or TYPE 
updateTYPE (int columnIndex) throws SQLException, where TYPE, 
including numeric Object, Array, Date and others of this interface



See statementresultset\ResultSetCursorDemo
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See preparedstatement\PreparedStatementDemo

void setTYPE(int

parameterIndex, 

TYPE x)



USE `jdbcstudy`;
DROP PROCEDURE IF EXISTS getDriverName;

CREATE PROCEDURE getDriverName
(IN DRIVER_ID INT, OUT DRIVER_SURNAME VARCHAR(50), OUT 
DRIVER_NAME VARCHAR(50))
SELECT surname, `name` INTO DRIVER_SURNAME, DRIVER_NAME
FROM drivers
WHERE driver_id = DRIVER_ID
LIMIT 1;

CallableStatement

IN - parameter, the value of which is known at the time
when the request is created;

OUT - parameter whose value is returned by SQL - query;
INOUT - parameter that uses input and output values.



CallableStatement

See callablestatement\CallableStatementDemo
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See transaction\TransactionDemo
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The Database MetaData

See metsdata\MetaDataDemo


