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1. It is a surprise
2. It has a major impact“

~ Black Swan Theory

3. People contend that they 
expected the event to happen 
(in hindsight) 



What does not fit ?

Cloud Native, Microservices,

Serverless



Container platform
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The hidden truth about Java + containers
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Eclipse Vert.x Eclipse MicroProfile Spring Compat

Hibernate RESTEasy Apache Camel

Kubernetes OpenShift Jaeger

Prometheus Apache Kafka Netty
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DEMO
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That was hello world - let us make it (more) real...
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New 
Database 
Column and 
method 
change
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“Booting” 
Hibernate 
during Build

native-image 
“magic”
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WHY QUARKUS?
QUARK: elementary particle  

US: hardest thing in computer science
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A cohesive platform for optimized developer joy:

● Based on standards, but not limited

● Unified configuration

● Zero config, live reload in the blink of an eye

● Streamlined code for the 80% common usages, 

flexible for the 20%

● No hassle native executable generation

Benefit No. 1: Developer Joy



From monolith to...

● 1 monolith ≈ 20 microservices ≈ 200 functions
● Scale to 1 vs scale to 0
● Start up time
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● Designed for throughputs (requests/s)
● Startup overhead 

○ # of classes, bytecode, JIT
● Memory overhead

○ # of classes, metadata, compilation

The hidden truth about Java + containers

RSS

Heap Metaspace off-heap



Container platform
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The hidden truth about Java + containers
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Benefit No. 2: Supersonic Subatomic Java

Memory (RSS) in Megabytes

Quarkus + AOT
19 MB

Quarkus + OpenJDK 
(JIT)

77 MB

Traditional 
Cloud-Native Stack

140 MB

REST
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Benefit No. 2: Supersonic Subatomic Java

Memory (RSS) in Megabytes

REST + CRUD

Quarkus + AOT
35 MB

Quarkus + OpenJDK (JIT)
130 MB

Traditional Cloud-Native 
Stack

218 MB
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Benefit No. 2: Supersonic Subatomic Java

Boot + First Response Time (in seconds)

REST + CRUD
Quarkus + AOT 0.055 Seconds

Quarkus + OpenJDK (JIT) 2.5 Seconds

Traditional Cloud-Native Stack 9.5 Seconds

Time to first response



Benefit No. 2: Supersonic Subatomic Java

CONTAINER ORCHESTRATION
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https://developers.redhat.com/blog/2017/03/14/java-inside-docker/
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Benefit No. 3: Unifies Imperative and Reactive

● Combine both Reactive and imperative 
development in the same application

● Use the technology that fits your use-case
● Key for reactive systems based on

event driven apps

@Inject
SayService say;

@GET
@Produces(MediaType.TEXT_PLAIN)
public String hello() {

return say.hello();
}

@Inject @Channel(”kafka”)
Publisher<String> reactiveSay;

@GET
@Produces(MediaType.SERVER_SENT_EVENTS)
public Publisher<String> stream() {

return reactiveSay;
}
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Eclipse 
Vert.x

Eclipse MicroProfile Spring 
Compat

Hibernate RESTEasy Apache 
Camel

Kubernetes OpenShift Jaeger

Prometheus Apache Kafka Netty

Benefit No. 4: Best of Breed Frameworks & Standards



HOW 
QUARKUS
 WORKS



@
@</>

Packaging
(maven, gradle…)

Build Time Runtime

How does a framework start?



@
@</>

Load config file from file system
Parse it

Build Time Runtime

How does a framework start?



@
@</>

Classpath scanning to find
annotated classes
Attempt to load class to 
enable/disable features

Build Time Runtime

How does a framework start?



How does a framework start?

@
@</>

Build its model of 
the world.

Build Time Runtime



How does a framework start?

@
@</>

Start the 
management 
(thread, pool…)Build Time Runtime



@
@</>

The Quarkus Way Runtime

Build Time

Do the work once, not at each start

All the bootstrap classes are no longer loaded

Less time to start, less memory used

Less or no reflection nor dynamic proxy
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Quarkus Extensions
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Quarkus Core

Arc (DI)

Jandex Gizmo Graal SDK

JDK JIT - HotSpot AOTC - GraalVM Native Image
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code.quarkus.io
DEMO

https://code.quarkus.io
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An ahead-of-time, build-time, runtime

Compile Provision
(curate)

Wiring & 
Assemble
(augment) AOT Native 

Compilation

Hotspot Runnable & Image

Native Executable & 
Image

app.jar frameworks Runnable java app native-app



Closed-world assumption

AOTC - GraalVM - Dead code elimination

Substrate
VM

Classes

JDK
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JDK
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Substrate
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Classes

Java
Application 

Classes

Java
Application 
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Native 
Executable



Not supported

The Dark Side of GraalVM

● Dynamic classloading
● InvokeDynamic & Method handles
● Finalizer
● Security manager
● JVMTI, JMX, native VM Interfaces

OK with caveats in usage

● Reflection (manual list)
● Dynamic proxy (manual list)
● JNI (manual list)
● Static initializers (eager)
● References (similar)

The “Good” Parts



Drives the gathering of metadata 
needed by GraalVM

GraalVM specific benefits

● based on framework knowledge
● Classes using reflection, resources, etc

Minimize dependencies

Help dead code elimination
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JIT - OpenJDK HotSpot

When to use which VM with Quarkus

High memory density requirements
High request/s/MB
Fast startup time

Best raw performance (CPU)
Best garbage collectors
Higher heap size usage

Known monitoring tools
Compile Once, Run anywhere
Libraries that only works in standard JDK

AOT - GraalVM native image

Highest memory density requirements
Highest request/s/MB

for low heap size usages
Faster startup time

10s of ms for Serverless



AOT/Native-image vs VM mode
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MORE QUARKUS
More is better



@QuarkusTest
public class HelloResourceTest {

   @Inject HelloService service;

   @Test
   public void testHelloEndpoint() {
       assertEquals(
          "Hello Quarkus",
         service.greeting("Quarkus")
         );
   }
}

Fast start

Testing is running

Injection

Full start



@Entity
public class Todo extends PanacheEntity {
   // id is inherited
   public String title;
   public boolean completed;
   public String url;

   public static List<Todo> findNotCompleted() {
       return list("completed", false);
   }
}

@Path("/api")
public class TodoResource {
   @GET
   public List<Todo> getAll() {
      return Todo.listAll(Sort.by("order"));
   }
}

@Entity
public class Todo {
   @Id @GeneratedValue public Long id;
   public String title;
   public boolean completed;
   public String url;
}

@ApplicationScoped
public class TodoRepo extends
      PanacheRepository<Todo> {
   public List<Todo> findNotCompleted() {
       return list("completed", false);
   }
}

@Path("/api")
public class TodoResource {
   @Inject TodoRepo repo;
   @GET
   public List<Todo> getAll() {
      return repo.listAll(Sort.by("order"));
   }
}

ActiveRecord or Repository pattern



THE VALUE OF
STANDARDS



Value of Industry Standards

Portability

Interoperability

Commonality

Implementation
Abstraction

Runtime

Application

Framework



Quarkus - Categorizing API Support

Industry
Standards

Defacto
Standards

3rd 
Party

Quarkus
Specific

Qute

Reactive
Routes



Using Quarkus to modernize standards

bit.ly/dkquarkus2019 58

     CDI CDI Lite
(Proposal)

     
Quarkus

ARC 
CDI  minus 

Portable  
Extensions

Standard

Quarkus

http://bit.ly/quarkusdk2019
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Spring compatibility extensions
Demo
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Developer Joy

Quarkus Benefits

Supersonic Subatomic 
Java

Unifies

imperative and 
reactive

Best of breed

libraries and standards
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1. It is a surprise
2. It has a major impact“

~ Black Swan Theory

3. People contend that they 
expected the event to happen 
(in hindsight) 
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Thank you.
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https://quarkus.io

@quarkusio
https://quarkusio.zulipchat.com

@maxandersen

https://youtube.com/c/quarkusio



Markus Eisele

Developer Adoption Lead 

Red Hat

markus@redhat.com

@myfear

OpenDevHour

Upcoming events
● Helm for Developers, AUGUST 18 | 16:00 CEST

● Supersonic Secure Java with Quarkus, SEP 14 | 16:00 CEST

● Stream Processing with Quarkus, Kafka Streams and Knative, OCTOBER

● Securing Microservices, NOVEMBER

● DevOps with Containers, DECEMBER

● Orchestrating microservices the cloud-native way, JANUARY 2021

https://red.ht/OpenDevHour 

mailto:markus@redhat.com
https://red.ht/OpenDevHour

