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GraalVM

- Universal Polyglot VM from Oracle

- JVM languages + Ruby, Python, JS, R

- Graal Compiler / JVMCI

- Truffle

- Substrate VM
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GraalVM on production?





Micronaut

- Framework for microservices in the JVM

- Ultra-lightweight & reactive (Netty-based)

- Java, Groovy & Kotlin

- Ahead of Time compilation (AoT)

- No reflection, no runtime proxies

- Fast startup

- Low memory footprint

- Natively Cloud Native

- Support for GraalVM



Creating app with GraalVM support

$ mn create-app basic-app 

     --features=graal-native-image
                



Micronaut support for GraalVM

- Dependencies

- Dockerfile

annotationProcessor "io.micronaut:micronaut-graal"
compileOnly "com.oracle.substratevm:svm"

FROM oracle/graalvm-ce:1.0.0-rc15 as graalvm
COPY . /home/app/basic-app
WORKDIR /home/app/basic-app
RUN native-image --no-server -cp build/libs/basic-app-*.jar

FROM frolvlad/alpine-glibc
EXPOSE 8080
COPY --from=graalvm /home/app/basic-app .
ENTRYPOINT ["./basic-app"]



Micronaut support for GraalVM (II)

- native-image.properties

Args = -H:IncludeResources=logback.xml|application.yml \
       -H:Name=basic-app \
       -H:Class=example.micronaut.Application



Native image

native-image --no-server -cp build/libs/basic-app-*.jar

# build-native-image.sh
native-image --no-server \
       --class-path build/libs/basic-app-0.1-all.jar \
       -H:ReflectionConfigurationFiles=reflect.json \
       -H:EnableURLProtocols=http \
       -H:IncludeResources="logback.xml|application.yml" \
       -H:Name=basic-app \
       -H:Class=example.micronaut.Application \
       -H:+ReportUnsupportedElementsAtRuntime \
       -H:+AllowVMInspection \
       --allow-incomplete-classpath \
       --rerun-class-initialization-at-runtime=sun.security.jca.JCAUtil$CachedSecureRandomHolder,
                                               javax.net.ssl.SSLContext \
       --delay-class-initialization-to-runtime=io.netty.handler.codec.http.HttpObjectEncoder, 
                                 io.netty.handler.codec.http.websocketx.WebSocket00FrameEncoder,
                                 io.netty.handler.ssl.util.ThreadLocalInsecureRandom,
                                 com.sun.jndi.dns.DnsClient



How does it work?

- Composable native-image.properties 

- src/main/resources/META-INF/native-image/ 

example.micronaut/app

 



Micronaut packages everything

# inject/native-image.properties
Args = -H:+ReportUnsupportedElementsAtRuntime \
       --allow-incomplete-classpath

# http/native-image.properties
Args = -H:IncludeResources=META-INF/http/mime.types

# http-netty/native-image.properties
Args = --rerun-class-initialization-at-runtime= 
                 sun.security.jca.JCAUtil$CachedSecureRandomHolder,javax.net.ssl.SSLContext \
       --delay-class-initialization-to-runtime= 
io.netty.handler.codec.http.HttpObjectEncoder,io.netty.handler.codec.http.websocketx.WebSocket
00FrameEncoder,io.netty.handler.ssl.util.ThreadLocalInsecureRandom,com.sun.jndi.dns.DnsClient,
io.netty.handler.ssl.ConscryptAlpnSslEngine,io.netty.handler.ssl.JettyNpnSslEngine,io.netty.ha
ndler.ssl.ReferenceCountedOpenSslEngine,io.netty.handler.ssl.JdkNpnApplicationProtocolNegotiat
or,io.netty.handler.ssl.ReferenceCountedOpenSslServerContext,io.netty.handler.ssl.ReferenceCou
ntedOpenSslClientContext,io.netty.handler.ssl.util.BouncyCastleSelfSignedCertGenerator \
       -H:EnableURLProtocols=http,https



Micronaut support

- @Introspected

- @TypeHint

- @ReflectiveAccess

- Custom src/main/graal/reflect.json

- Graal TypeElementVisitor



GraalTypeElementVisitor

- micronaut-core/graal/src/main/java/io/micronaut/graal/  

 reflect/GraalTypeElementVisitor.java 

- Generates reflection-config.json and  native-image.properties 



GraalTypeElementVisitor (II)

...
:http:compileJava
Note: Writing native-image.properties file to destination:  
        META-INF/native-image/io.micronaut/http/native-image.properties
Note: Writing reflection-config.json file to destination: 
        META-INF/native-image/io.micronaut/http/reflection-config.json

:http-netty:compileJava
Note: Writing native-image.properties file to destination:     
        META-INF/native-image/io.micronaut/http-netty-channel/native-image.properties
Note: Writing reflection-config.json file to destination: 
        META-INF/native-image/io.micronaut/http-netty-channel/reflection-config.json

:runtime:compileJava
Note: Writing native-image.properties file to destination: 
        META-INF/native-image/io.micronaut/health/native-image.properties
Note: Writing reflection-config.json file to destination: 
        META-INF/native-image/io.micronaut/health/reflection-config.json
...



DEMO



Demo



How do we test this?

- Creating a native-image takes a lot of time

- And needs a lot of RAM

- GraalVM changes so fast (and they break things)...

- ...and we also do it ;-)

- We use Travis for Micronaut, but...

- ...Travis has limits for RAM

- We needed another way





Tests using Gitlab CI

- Scheduled job every hour

- Only if new commits in Micronaut or Graal

- Compile Graal from source code

- Create native image for Micronaut test applications

- Run functional tests

- https://gitlab.com/micronaut-projects/micronaut-graal-tests



Micronaut Test applications

- Basic application: DI, POJO serialization, reactive type

- Micronaut function: AWS Function

- Service discovery: Consul support & HTTP Client

- Static resources & views

- Management & metrics endpoints

- Distributed tracing: Zipkin

- RabbitMQ: Fire-and-forget & RPC
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Summary

GraalVM is new and 
exciting technology

Micronaut AoT is the
perfect fit

Micronaut support
out-of-the-box

We’ll keep improving the
support

Fast start-up & low
memory consumption

Developers are 
happy & productive
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