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Today we are announcing 
a new major step
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Strategic partnership between JetBrains and Spring

“For many years already, we have heavily embraced Kotlin as a first-
class language for Spring applications. We are excited to turn the organic 
collaboration that has occurred until now into a strategic collaboration 
between JetBrains and the Spring team to make the Kotlin developer 
experience with Spring even better!” 

Juergen Hoeller, Spring Framework Co-Founder and Project Lead.         
Sébastien Deleuze, Core Committer and Kotlin Support Lead for Spring
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New Spring major version to be released in November

Spring 
Boot 4

Spring 
Framework 7

Kotlin 2.2+



Null Safety of Spring APIs
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/**
 * Spring's generic cache abstraction.
 * Concrete implementations are provided in the subpackages.
 */
@NullMarked
package org.springframework.cache;

import org.jspecify.annotations.NullMarked;

package-info.java
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package org.springframework.cache;

import org.jspecify.annotations.Nullable;
// ...

public interface Cache {
  
    String getName();

    @Nullable ValueWrapper get(Object key);

    <T> @Nullable T get(Object key, @Nullable Class<T> type);

    void put(Object key, @Nullable Object value);

    void evict(Object key);

    void clear();
  
    // ...
}

Cache.java
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interface Cache {

    fun getName(): String

    fun get(key: Any): Cache.ValueWrapper?

    fun <T> get(key: Any, type: Class<T>?): T?

    fun put(key: Any, value: Any?)

    fun evict(key: Any)

    fun clear()

    // ...
}

Cache from Kotlin with JSpecify

interface Cache {

    fun getName(): String!

    fun get(key: Any!): Cache.ValueWrapper!

    fun <T> get(key: Any!, type: Class<T!>!): T!

    fun put(key: Any!, value: Any!)

    fun evict(key: Any!)

    fun clear()

    // ...
}

Cache from Kotlin without JSpecify



kotlin {
    compilerOptions {
        freeCompilerArgs.addAll("-Xjsr305=strict")
    }
}

build.gradle.kts

11
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Upcoming Null Safety portfolio-wide!

Spring 
Boot

Spring 
Framework

Spring 
Data

Spring 
Security

Spring 
AI



New Bean Registration DSL
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Foundation for better programmatic bean definition

✅  Supersedes BeanDefinitionDsl and beans { } 
✅ BeanRegistrarDsl extends Java BeanRegistrar 
✅  BeanRegistrar allows to build custom configuration DSLs 
✅  Full support for Spring AOT including with lambdas
✅  Seamless integration with Spring Boot and @Configuration
✅  Usable by libraries with automatic discoverability
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package org.springframework.beans.factory;

import org.springframework.core.env.Environment;

@FunctionalInterface
public interface BeanRegistrar {

    /**
     * Register beans on the given {@link BeanRegistry} in a programmatic way.
     * @param registry the bean registry to operate on
     * @param env the environment that can be used to get the active profile or some properties
     */
    void register(BeanRegistry registry, Environment env);
}

BeanRegistrar.java
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class Beans implements BeanRegistrar {

     @Override
     public void register(BeanRegistry registry, Environment env) {
         registry.registerBean("foo", Foo.class);
         registry.registerBean("bar", Bar.class, spec -> spec
                 .prototype()
                 .lazyInit()
                 .description("Custom description")
                 .supplier(context -> new Bar(context.bean(Foo.class))));
         if (env.matchesProfiles("baz")) {
             registry.registerBean(Baz.class, spec -> spec
                     .supplier(context -> new Baz("Hello World!")));
         }
     }
 }

Beans.java
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// Could be provided by Spring Security
abstract class SecurityRegistrar implements BeanRegistrar {

    public abstract void register(HttpSecurity http, Environment env);

    @Override
    public void register(BeanRegistry registry, Environment env) {
        HttpSecurity http = new HttpSecurity();
        register(http, env);

        if (http.hasFormLogin()) {
            registry.registerBean(...);
        }
        // ...
    }
}

SecurityRegistrar.java

class Security extends SecurityRegistrar {

    @Override
    public void register(HttpSecurity registry, Environment env) {
        http.formLogin();
    }
}

Security.java
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package org.springframework.beans.factory

// ...

@BeanRegistrarDslMarker
open class BeanRegistrarDsl(private val init: BeanRegistrarDsl.() -> Unit): BeanRegistrar {

    // ...
  
}

BeanRegistrarDsl.kt



19

class Beans : BeanRegistrarDsl({
    registerBean<Foo>()
    registerBean(
        name = "bar",
        prototype = true,
        lazyInit = true,
        description = "Custom description") {
        Bar(bean<Foo>())
    }
    profile("baz") {
        registerBean { Baz("Hello World!") }
    }
    registerBean(::routerFunction)
})

Bean.kt
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@EnableAutoConfiguration
@Import(Beans::class)
class Application

fun main(args: Array<String>) {
    runApplication<Application>(*args)
}

Application.kt
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@Import(Beans::class)
@Configuration(proxyBeanMethods = false)
class SampleConfiguration {

    @Bean
    fun otherBean() = OtherBean()
}

SampleConfiguration.kt



More efficient Kotlin Reflection



23

kotlin-reflect impact on a simple Spring web app



24



25



Optimize your Spring Boot 
applications with 

CDS and AOT cache
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Workflow

Training run Deployment runcache

Warmup 
Peak performance 

available asap

Startup 
Fast startup even 

on cheap servers or 
scaling to zero

Memory 
Reduced memory 

consumption
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CDS support in Buildpacks

Container image

Spring Boot Buildpacks

+ =

OS

JVM

Dependencies

Application

CDS 
cache

The CDS training run is 
performed transparently 
when building the 
container image with the 
same JVM used at 
runtime!

Spring 
AOT 

optims
mvn spring-boot:build-image 

gradle bootBuildImage
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Spring Petclinic startup time (seconds)

1.2x 
faster

1.9x 
faster 2.2x 

faster 2.6x 
faster

3.9x 
faster 4.4x 

faster
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Spring Petclinic RSS memory (MB)

3.3% 
lower

19.1% 
lower 22.7% 

lower

19.1% 
lower
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Warmup with and without AOT cache

time (s)

Throughput 
(req/s)



Spring AI Kotlin support
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fun structuredOutput(chatModel: OpenAiChatModel): MathReasoning {
    val outputConverter = BeanOutputConverter(MathReasoning::class.java)
    val jsonSchema = outputConverter.jsonSchema
    val prompt = Prompt(
        "how can I solve 8x + 7 = -23",
        OpenAiChatOptions.builder()
            .model(OpenAiApi.ChatModel.GPT_4_O_MINI)
            .responseFormat(ResponseFormat(ResponseFormat.Type.JSON_SCHEMA, jsonSchema))
            .build()
    )
    val response = chatModel.call(prompt)
    val content = response.result.output.text!!
    return outputConverter.convert(content)!!
}

StructuredOutput.kt
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record MathReasoning(
    @JsonProperty(required = true) Steps steps,
    @JsonProperty(required = true, value = "final_answer") String finalAnswer) {

    record Steps(
        @JsonProperty(required = true) Items[] items) {

        record Items(
            @JsonProperty(required = true) String explanation,
            @JsonProperty(required = true) String output) {
        }
    }
}

MathReasoning.java
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// Kotlin 1.x
data class MathReasoning(
    val steps: Steps,
    @get:JsonProperty(value = "final_answer") val finalAnswer: String) {

    data class Steps(val items: Array<Items>) {

        data class Items(
            val explanation: String,
            val output: String)
    }
}

MathReasoning.kt
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// Kotlin 2.2+ with -Xannotation-default-target=param-property
data class MathReasoning(
    val steps: Steps,
    @JsonProperty(value = "final_answer") val finalAnswer: String) {

    data class Steps(val items: Array<Items>) {

        data class Items(
            val explanation: String,
            val output: String)
    }
}

MathReasoning.kt
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Introducing a new reference 
application
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Pet   lini . 
https://github.com/sdeleuze/spring-petklinik

Spring
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backend ai

HTTP

frontend

shared

Templates 
Validation 
DTOs

HTTP
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Backend with Spring Boot 4 
and shared code 

with Kotlin Multiplatform
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Image generator 
with Spring AI
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Frontend with Kotlin/Wasm
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Call for action: first class Compose HTML support

Kotlin/Wasm target

Client or Server rendering

Footprint optimization

Hot reloading

fun main() {
    renderComposable(rootElementId = "root") {
        Button(
            attrs = {
                onClick { e ->
                    println("button clicked at ${e.movementX},${e.movementY}")
                }
            }
        ) {
            Text("Button")
        }
        val text = remember { mutableStateOf("") }
        TextArea(
            value = text.value,
            attrs = {
                onInput {
                    text.value = it.value
                }
            }
        )
        Span {
            Text("Typed text = ${text.value}")
        }
    }
}

ComposeHTML.kt



Spring Boot 4.0 
to be released in November



Thank you 
https://seb.deleuze.fr/ 
https://github.com/sdeleuze/spring-petklinik
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