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What we plan to cover?
▪Java Base Image 
▪Package Java application using Maven and Gradle 
▪Multi-container application on single/multiple host(s) 
▪Scaling apps on AWS or Azure 
▪Memory management for Java Applications 
▪Debugging Java Applications 
▪Monitor Java Applications 
▪Integration Testing
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Java Base Image
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Java base image #1
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Java base image #2

Debian Alpine

jdk 244MB 71MB

jre 124MB 56MB
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Java base image #3
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Java base image #4

Snapshot from EC2 Container Registry


Also available in Artifactory
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Java base image #5

openjdk 244MB Debian

zulu-openjdk 161MB Ubuntu



Package Java Application using 
Maven or Gradle
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Maven Plugin

▪Plugin 
          <groupId>io.fabric8</groupId>  
     <artifactId>docker-maven-plugin</artifactId>  
     <version>0.20.1</version> 
▪Goals: docker:X, X= stop, build, push, …
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Maven - Configuration
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https://github.com/arun-gupta/docker-java-sample



Maven - Execution

15



Gradle Plugin

▪Plugin: com.bmuschko:gradle-docker-plugin:3.0.6 
▪General purpose Docker Remote API 

– DockerXImage, X = Build, Push, Remove, … 
– DockerXContainer, X = Create, Start, Stop, Kill, … 

▪Opinionated Java application plugin 
– Extension properties: baseImage, tag, port, …
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https://github.com/bmuschko/gradle-docker-plugin



Gradle - Configuration
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Gradle - Execution
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Multi-Container Application
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Docker Compose

▪Define and run multi-container applications 
▪Configuration defined in one or more files 

– docker-compose.yml (default)
– docker-compose.override.yml (default)
– Multiple files specified using -f

▪Single command to manage all services
▪Great for dev, staging, and CI
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Multi-container on single host
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docker-compose up 



Multiple Files - Image and Ports
version: '3'  
services:  
  web:

   ports:  
    - 80:8080  
  db:  
   image: couchbase:prod  
   ports:  
     - 8091:8091
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docker-compose \  
-f docker-compose.yml \  
-f docker-compose.db.yml \  
up -d

docker-compose \  
-f docker-compose.yml \  
-f docker-compose.db.yml \  
ps

docker-compose \  
-f docker-compose.yml \  
-f docker-compose.db.yml \  
down

Shutdown

Services

Run docker-compose.db.yml



4 hours (if 
lucky)

to

2 mins (even if y
ou are not)



Swarm Mode
▪Natively managing a cluster of Docker Engines called a Swarm 
▪Docker CLI to create a swarm, deploy apps, and manage swarm 

– Optional feature, need to be explicitly enabled 
▪No Single Point of Failure (SPOF) 
▪Declarative state model 
▪Self-organizing, self-healing 
▪Service discovery, load balancing and scaling 
▪Rolling updates
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Swarm Mode: Replicated Service
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docker service create --replicas 3 --name web jboss/wildfly



Multi-container on multiple hosts

26

docker stack deploy --compose-file=docker-compose.yml webapp



Swarm Mode: Scale
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docker service scale web=6



Scaling Apps on AWS or Azure
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Docker for AWS/Azure

▪Amazon Web Services 
– Amazon CloudFormation templates 
– Integrated with Autoscaling, ELB, and EBS 

▪Azure 
– Integrated with VM Scale Sets for autoscaling, Azure Load 

Balancer, Azure Storage 
▪Available in Docker CE and Docker EE
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Memory Management 
for 

Java Applications
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How much memory is available for containers?



How much memory is available for containers?

▪By default, container will use as much memory and swap 
▪Can be restricted 

– --memory 
– --memory-reservation
– --memory-swap 

▪Today, JDK unaware of container’s limited resources 
– For example, memory or CPU using --cpus, --cpu-shares

▪JDK 9 has experimental support for cgroup memory limits
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Debugging Java Applications
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Running in debug mode

docker run -p5005:5005 \ 
-e JAVA_OPTIONS= \ 
'-Xdebug -Xrunjdwp:transport=dt_socket,server=y,suspend=y,address=5005' \ 
memory-sample
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Attaching the IDE



Monitor Java Applications
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▪docker stats command

37

Monitoring Docker Containers



▪Docker Remote API: /container/{container-name|cid}/
stats
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Monitoring Docker Containers



▪Service logs docker service logs <service>
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Monitoring Docker Containers



▪Prometheus endpoint - New in 1.13
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Monitoring Docker Containers



▪cAdvisor
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Monitoring Docker Containers



Integration Testing
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Integration tests with Docker
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▪Start services with docker-compose.yml for tests  
– no volumes mapped (no data will be stored when the test is over) 
– no published ports (allows simultaneous tests) 

▪Run the application 
▪Run integration tests 
▪Stop services - clean environment for the next test



Running simultaneous tests
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docker-compose -p app-$BUILD_NUMBER up



References

▪Slides: github.com/docker/labs/tree/master/slides 
▪Workshop: github.com/docker/labs/tree/master/java 
▪Docs: docs.docker.com
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http://github.com/docker/labs/tree/master/slides
http://github.com/docker/labs/tree/master/java
http://docs.docker.com

