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Developers are masochist
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Nonpassing tests

Runtime errors
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What if code could speak?



What would it tell about You?







Switch

















Switch expressions
New way
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8 lines18 
lines

JDK 14



How many planets are there 
in the solar system?





Removal of 
Nashorn Javascript

JDK 15
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Do You need PhD to write 
multiline strings in Java?







Textblocks
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instanceof





















instanceof 
without casting?



Pattern matching

JDK 16
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Data class









We’re approaching record



Record

JDK 16
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public record New(boolean isAwesome, String title) {

    public static void main(String[] args) {
        New instance = new New(true, "Awesome record");
        System.out.println(instance.title());
    }
}



What’s the record in the 
number of children born?



Fiodorowa Wasiljewa



69



What does that have to do 
with Java?



Inheritance



final



Sealed classes

JDK 17
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Contraception for Java

JDK 17
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sealed permitsnon-sealed

JDK 17
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sealed class Animal permits Cat {}

non-sealed class Cat extends Animal {}

class OutdoorCat extends Cat {}



JDK 17

sealed class Animal permits Cat {}

non-sealed class Cat extends Animal {}

class OutdoorCat extends Cat {}

final class DomesticCat extends Cat {}



What kind of music do Java’s 
classes listen to?

JDK 17
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final class

sealed 
class

non-sealed 
class



JDK 17

class class Parent { }



JDK 17

class
class Parent { }

class UnexpectedChild extends Parent {}

But the kid is not my son…



Finalizers

JDK 18
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Record patterns



record Rectangle(Point topLeft, Point bottomRight) {}

record Point(int x, int y) { }



public static void main(String[] args) {
    Object obj = blackbox();

    if (obj instanceof Rectangle rect) {
        

    }

    System.out.println("Fin");
}



public static void main(String[] args) {
    Object obj = blackbox();

    if (obj instanceof Rectangle rect) {
        

        System.out.println("Width: " + width);
        System.out.println("Height: " + height);
    }

    System.out.println("Fin");
}



public static void main(String[] args) {
    Object obj = blackbox();

    if (obj instanceof Rectangle rect) {
        var topLeft = rect.topLeft();
        var bottomRight = rect.bottomRight();    

        System.out.println("Width: " + width);
        System.out.println("Height: " + height);
    }

    System.out.println("Fin");
}



public static void main(String[] args) {
    Object obj = blackbox();

    if (obj instanceof Rectangle rect) {
        var topLeft = rect.topLeft();
        var bottomRight = rect.bottomRight();    
        var left = topLeft.x();
        var right = bottomRight.x();

        System.out.println("Width: " + width);
        System.out.println("Height: " + height);
    }

    System.out.println("Fin");
}



public static void main(String[] args) {
    Object obj = blackbox();

    if (obj instanceof Rectangle rect) {
        var topLeft = rect.topLeft();
        var bottomRight = rect.bottomRight();    
        var left = topLeft.x();
        var right = bottomRight.x();
        var width = right - left;

        System.out.println("Width: " + width);
        System.out.println("Height: " + height);
    }

    System.out.println("Fin");
}



public static void main(String[] args) {
    Object obj = blackbox();

    if (obj instanceof Rectangle rect) {
        var topLeft = rect.topLeft();
        var bottomRight = rect.bottomRight();
        var left = topLeft.x();
        var right = bottomRight.x();
        var width = right - left;

        var top = topLeft.y();
        var bottom = bottomRight.y();
        var height = bottom - top;
        System.out.println("Width: " + width);
        System.out.println("Height: " + height);
    }

    System.out.println("Fin");
}



public static void main(String[] args) {
    Object obj = blackbox();

    if (obj instanceof Rectangle rect) {
        var topLeft = rect.topLeft();
        var bottomRight = rect.bottomRight();
        var left = topLeft.x();
        var right = bottomRight.x();
        var width = right - left;
        var top = topLeft.y();
        var bottom = bottomRight.y();
        var height = bottom - top;
        System.out.println("Width: " + width);
        System.out.println("Height: " + height);
    }

    System.out.println("Fin");
}

10 lines



What about squizing to 4 lines?



public static void main(String[] args) {
    Object obj = blackbox();

    if (obj instanceof Rectangle                                                                                                   ) {

        System.out.println("Width: " + width);
        System.out.println("Height: " + height);
    }

    System.out.println("Fin");
}



public static void main(String[] args) {
    Object obj = blackbox();

    if (obj instanceof Rectangle                                                                                                   ) {

        System.out.println("Width: " + width);
        System.out.println("Height: " + height);
    }

    System.out.println("Fin");
}

record Rectangle(Point topLeft, Point bottomRight) {}

record Point(int x, int y) { }



public static void main(String[] args) {
    Object obj = blackbox();

    if (obj instanceof Rectangle                                                                                                   ) {
        var width = rightX - leftX;
        var height = bottomY - topY;
        System.out.println("Width: " + width);
        System.out.println("Height: " + height);
    }

    System.out.println("Fin");
}

record Rectangle(Point topLeft, Point bottomRight) {}

record Point(int x, int y) { }



public static void main(String[] args) {
    Object obj = blackbox();

    if (obj instanceof Rectangle(Point(int leftX, int topY), Point(int rightX, int bottomY))) {
        var width = rightX - leftX;
        var height = bottomY - topY;
        System.out.println("Width: " + width);
        System.out.println("Height: " + height);
    }

    System.out.println("Fin");
}

record Rectangle(Point topLeft, Point bottomRight) {}

record Point(int x, int y) { }



public static void main(String[] args) {
    Object obj = blackbox();

    if (obj instanceof Rectangle(Point(int leftX, int topY), Point(int rightX, int bottomY))) {
        var width = rightX - leftX;
        var height = bottomY - topY;
        System.out.println("Width: " + width);
        System.out.println("Height: " + height);
    }

    System.out.println("Fin");
}

record Rectangle(Point topLeft, Point bottomRight) {}

record Point(int x, int y) { }



Switch enhacements

JDK 17-21
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public class Old {

    static void ratePresentation(Grade grade) {
        if (grade == null) {
            System.out.println("Unfortunately grade is null");
            return;
        }
        int score = switch (grade) {
            case BAD, WORST_EVER -> 1;
            case NEUTRAL -> 3;
            case GREAT, NICE -> {
                System.out.println("Wow!");
                yield 5;
            }
        };
        System.out.println("Presentation score: " + score);
    }

    public static void main(String[] args) {
        ratePresentation(null);
    }
}

JDK 17-21



public class New {

    static void ratePresentation(Grade grade) {
        int score = switch (grade) {
            case null, BAD, WORST_EVER -> 1;
            case NEUTRAL -> 3;
            case GREAT, NICE -> {
                System.out.println("Wow!");
                yield 5;
            }
        };
        System.out.println("Presentation score: " + score);
    }

    public static void main(String[] args) {
        ratePresentation(null);
    }
}

JDK 17-21



Switch enhancements
pattern matching

JDK 17-21
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public static void main(String[] args) {
    Object obj = blackbox();

    switch(obj) {
        case BigDecimal bigDecimal -> 
             System.out.println("Big decimal: " + bigDecimal.add(BigDecimal.ONE));

    }
}

JDK 17-21



public static void main(String[] args) {
    Object obj = blackbox();

    switch(obj) {
        case BigDecimal bigDecimal -> 
             System.out.println("Big decimal: " + bigDecimal.add(BigDecimal.ONE));
        case String str ->
             System.out.println("String: " + str.toUpperCase());

    }
}

JDK 17-21



public static void main(String[] args) {
    Object obj = blackbox();

    switch(obj) {
        case BigDecimal bigDecimal -> 
             System.out.println("Big decimal: " + bigDecimal.add(BigDecimal.ONE));
        case String str ->
             System.out.println("String: " + str.toUpperCase());
        case null, default -> 
               System.out.println("World is unexpected!");
    }
}

JDK 17-21



Switch enhacements
cases order



static void error(Object o) {
    switch (o) {
        

    }
}

JDK 17-19



static void error(Object o) {
    switch (o) {
        

        default -> {}
    }
}

JDK 17-19



static void error(Object o) {
    switch (o) {
        case CharSequence cs ->
                System.out.println("A sequence of length " + cs.length());

        default -> {}
    }
}

JDK 17-19



static void error(Object o) {
    switch (o) {
        case CharSequence cs ->
                System.out.println("A sequence of length " + cs.length());
        case String s ->          
                System.out.println("A string: " + s);
        default -> {}
    }
}

JDK 17-19



static void error(Object o) {
    switch (o) {
        case CharSequence cs ->
                System.out.println("A sequence of length " + cs.length());
        case String s ->          // won't compile
                System.out.println("A string: " + s);
        default -> {}
    }
}

JDK 17-19



static void error(Object o) {
    switch (o) {
        case String s ->
                System.out.println("A string: " + s);
        case CharSequence cs ->
                System.out.println("A sequence of length " + cs.length());
        default -> {}
    }
}

JDK 17-19



Switch enhacements
Sealed classes



sealed interface Animal permits Cat, Dog, Fish { }

final class Cat implements Animal { }
final class Dog implements Animal { }
final class Fish implements Animal { }

JDK 17-21



static void checkAnimal(Animal animal) {
    switch (animal) {

    }
}

JDK 17-21



static void checkAnimal(Animal animal) {
    switch (animal) {
        case Cat ignored -> System.out.println("just cat");

    }
}

JDK 17-21



static void checkAnimal(Animal animal) {
    switch (animal) {
        case Cat ignored -> System.out.println("just cat");
        case Dog ignored -> System.out.println("just dog");

    }
}

JDK 17-21



static void checkAnimal(Animal animal) {
    switch (animal) {
        case Cat ignored -> System.out.println("just cat");
        case Dog ignored -> System.out.println("just dog");
        case Fish ignored ->  System.out.println("just fish");
    }
}

JDK 17-21



static void checkAnimal(Animal animal) {
    switch (animal) {
        case Cat ignored -> System.out.println("just cat");
        case Dog ignored -> System.out.println("just dog");
        case Fish ignored ->  System.out.println("just fish");
    }
}

sealed interface Animal permits Cat, Dog, Fish { }

final class Cat implements Animal { }
final class Dog implements Animal { }
final class Fish implements Animal { }

JDK 17-21



Threads



Thread

# threads in Java

# os threads

=

MAX # os threads

<=



virtual threads

JDK 19-21
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Virtual thread

# threads in Java

MAX # os threads

>

JDK 19-21



Virtual thread

# threads in Java

MAX # os threads

>>

JDK 19-21



Virtual thread

JDK 19-21

CPU
OS

Threads
JVM

Threads
Virtual 

Threads



Virtual thread
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Virtual thread
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Virtual thread

Which operations block 
thread?

JDK 19-21



Which operations block thread?

JDK 19-21

Z
Z
Z



Classic (platform) thread 

public static void main(String[] args) {
    IntStream.range(0, THREADS_NO)
            .forEach(i -> new Thread(new Task()).start());
}

JDK 19-21



Virtual thread

public static void main(String[] args) {
    IntStream.range(0, THREADS_NO)
            .forEach(i -> Thread.ofVirtual().start(new Task()));
}

JDK 19-21



Virtual thread

public static void main(String[] args) {
    IntStream.range(0, THREADS_NO)
            .forEach(i -> Thread.ofVirtual().start(new Task()));
}

JDK 19-21



Virtual thread

Don’t use with thread pool

It still can be blocked by using synchronized

No priorities assignment

JDK 19-21



How is it useful in commercial 
projects?







We need a framework



Why framework?

• No need to reinvent a wheel

• Less code needed (less boilerplate code)

• Best practices in place

• Compatibility out of the box

• Gives everything (or almost everything ;) ) that You need to create 
an application





Spring framework



Why Spring?

• Advanced framework

• Lot of modules/features

• Flexible

• Strong community

• Actively developed

• A lot of out of the box with Spring Boot



Spring vs Java EE (Jakarta EE)



Spring vs Spring Boot

Spring Boot
(config out of the box)

Spring



Spring modules



Spring projects



Spring projects



Basic annotations

• @SpringBootApplication – class level - basic Spring Boot 
annotation (aggregates a few other annotation that kickstarts 
spring application)

• @RestController – class level - creates rest controller (class 
with endpoint definitions)

• @Get/Post/Put/Patch/DeleteMapping – method level – 
creates http endpoint

• @Repository – interface level – creates data storage access 
point with useful default methods like (findById, findAll, save, 
etc.)



Spring Web



Spring Web

• For web based applications

• Allows creation of endpoints

• Classes that expose endpoints are called Controllers

• Supports REST standard



Sample rest controller

@RestController
public class StatusController {
    @GetMapping("/status/{versionNumber}")
    public String appStatus(@PathVariable int versionNumber) {
        if (versionNumber < 5) {
            return "Ok, deployed";
        }
        return "Not available";
    }
}



Sample rest controller

public class StatusController {

}



Sample rest controller

@RestController
public class StatusController {

}



Sample rest controller

@RestController
public class StatusController {
    
    public String appStatus(                            int versionNumber) {

    }
}



Sample rest controller

@RestController
public class StatusController {
    
    public String appStatus(                            int versionNumber) {
        if (versionNumber < 5) {
            return "Ok, deployed";
        }
        return "Not available";
    }
}



Sample rest controller

@RestController
public class StatusController {
    @GetMapping("/status/{versionNumber}")
    public String appStatus(                            int versionNumber) {
        if (versionNumber < 5) {
            return "Ok, deployed";
        }
        return "Not available";
    }
}



Sample rest controller

@RestController
public class StatusController {
    @GetMapping("/status/{versionNumber}")
    public String appStatus(@PathVariable int versionNumber) {
        if (versionNumber < 5) {
            return "Ok, deployed";
        }
        return "Not available";
    }
}



Sample rest controller – responses

curl -X GET localhost:8080/status/1
Ok, deployed
curl -X GET localhost:8080/status/2
Ok, deployed
curl -X GET localhost:8080/status/5
Not available



Data base



Spring Data

• Available dependencies:
• JDBC (plain data base access)

• JPA (Java Persistence API)

• Elasticsearch

• Reactive relational db connections

• Reactive Redis

• MongoDB



Spring Data JPA

• Straight forward, boilerplate-less solution for db connections

• By default uses Hibernate ORM

• Out of the box db access methods for CRUD operations



Spring Data JPA - entity

public class Customer {

    private Long id;
    private String name;

    // getters and setters

Customer.java



Spring Data JPA - entity

@Entity
public class Customer {
    

    private Long id;
    private String name;

    // getters and setters

Customer.java



Spring Data JPA - entity

@Entity
public class Customer {
    @Id
    
    private Long id;
    private String name;

    // getters and setters

Customer.java



Spring Data JPA - entity

@Entity
public class Customer {
    @Id
    @GeneratedValue
    private Long id;
    private String name;

    // getters and setters

Customer.java



Spring Data JPA - entity

@Entity
public class Customer {
    @Id
    @GeneratedValue
    private Long id;
    private String name;

    // getters and setters

Customer.java

Customer

id

name

DB table



Spring Data JPA - entity

@Entity
public class Customer {
    @Id
    @GeneratedValue
    private Long id;
    private String name;

    // getters and setters

Customer.java

Customer

id

name

DB table

@Repository
public interface CustomerRepository extends CrudRepository< Customer, Long> {}

CustomerRepository.java



Spring Data JPA – entity

@Entity
public class Customer {
    @Id
    @GeneratedValue
    private Long id;
    private String name;

    // getters and setters

Customer.java

@Repository
public interface CustomerRepository extends CrudRepository< Customer, Long> {}

CustomerRepository.java

Makes class visible by JPA

Field below @Id 
annotation is
treated as db table id

JPA will automatically give random, 
unique value for field below



public interface CrudRepository<T, ID> extends Repository<T, ID> {

    <S extends T> S save(S entity);
    <S extends T> Iterable<S> saveAll(Iterable<S> entities);

    Optional<T> findById(ID id);
    boolean existsById(ID id);
    Iterable<T> findAll();
    Iterable<T> findAllById(Iterable<ID> ids);

    long count();

    void deleteById(ID id);
    void delete(T entity);
    void deleteAllById(Iterable<? extends ID> ids);
    void deleteAll(Iterable<? extends T> entities);
    void deleteAll();
}

CrudRepository 
behind the 
scenes



What about the db?

Adding config to application.properties is enough



Sample db config for MySql db

spring.datasource.url=jdbc:mysql://localhost:3306/db_example

spring.datasource.username=springuser

spring.datasource.password=ThePassword

spring.datasource.driver-class-name=com.mysql.cj.jdbc.Driver

spring.jpa.hibernate.ddl-auto=update



Sample db config for MySql db

spring.datasource.url=jdbc:mysql://localhost:3306/db_example



Sample db config for MySql db

spring.datasource.url=jdbc:mysql://localhost:3306/db_example

spring.datasource.username=springuser

spring.datasource.password=ThePassword



Sample db config for MySql db

spring.datasource.url=jdbc:mysql://localhost:3306/db_example

spring.datasource.username=springuser

spring.datasource.password=ThePassword

spring.datasource.driver-class-name=com.mysql.cj.jdbc.Driver



Sample db config for MySql db

spring.datasource.url=jdbc:mysql://localhost:3306/db_example

spring.datasource.username=springuser

spring.datasource.password=ThePassword

spring.datasource.driver-class-name=com.mysql.cj.jdbc.Driver

spring.jpa.hibernate.ddl-auto=update



H2 – in memory database

• Simple

• Fast

• After application is closed, all data vanishes

• Good for prototyping

• Good for tests

• No configuration needed, when used with Spring Boot and 
Spring Data Jpa



http call

Spring application



http call

controller

Spring application



http call

controller service*

Spring application



http call

controller service* repository

Spring application



http call

controller service* repository

db

Spring application



What’s common for (Rest)Controller, Service, 
Repository?



They are Beans

Visible by Spring IoC (Inversion of Control) container



Java – creation of objects

int a = 5;
float num = 5.2; 

String str = "string";

Object o = new Object();
MyClass klass = new MyClass();



In Spring object creation is automatic
bean



How to turn an object into a bean?

• Use annotation (like @Component, @Controller, @Service, 
@Repository, etc.) above class definition

• Use configuration:
• In Java (Spring configuration class – with @Configuration annotation)

• In XML (xml file) – this is rather legacy solution



How do beans communicate?

Just a plain java composition

@Service
public class CustomerService {

    private CustomerRepository customerRepository;
    
    public void saveCustomer(Customer customer) {
        customerRepository.save(customer);
    }
//… omitted



How to inject dependency?

• Constructor

• Setter

• Field (avoid)



Dependency injection by constructor

@Service
public class CustomerService {

    private CustomerRepository customerRepository;

    public CustomerService(CustomerRepository customerRepository) {
        this.customerRepository = customerRepository;
    }



Dependency injection by setter

@Service
public class CustomerService {

    private CustomerRepository customerRepository;

    @Autowired
    public void setCustomerRepository(CustomerRepository customerRepository) {
         this.customerRepository = customerRepository;
    }



Dependency injection by field

@Service
public class CustomerService {

    @Autowired
    private CustomerRepository customerRepository;

AVOID*

*Difficult to unit test



Where to keep application properties?

application.properties file



Application.properties

spring.application.name=demo

Key

Value



How to use properties in Java code?

spring.application.name=demo @RestController
public class HelloController {

    @Value("${spring.application.name}")
    private String appName;

application.properties HelloController.java



How to start with Spring?

Spring Initializr at:

start.spring.io



mbaranowski.pl
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