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Microservices - also known as the microservice 
architecture - is an architectural style that 
structures an application as a collection of services 
that are


• Highly maintainable and testable

• Loosely coupled

• Independently deployable

• Organized around business capabilities

• Owned by a small team

What are microservices? 



Comparing architectural styles



Microservices Pros and cons

Pros 

• Enables the continuous delivery and 
deployment of large, complex applications


• Each microservice is relatively small (so teams 
are) 

• Improved fault isolation 

• Eliminates any long-term commitment to a 
technology stack

Cons 

• Developers must deal with the additional 
complexity of creating a distributed system 

• Deployment complexity 

• (Sometimes) increased memory consumption. 
The microservices architecture replaces N 
monolithic application instances with NxM 
services instances



DevOps culture



Culture: there is a culture of shared responsibility 

Automation: team members seek out ways to 
automate as many tasks as possible and are 
comfortable with the idea of continuous delivery


Lean: team members are able to visualize work in 
progress (WIP), limit batch sizes and manage queue 
lengths 

Measurement: data is collected on everything and 
there are mechanisms in place that provide visibility 
into all systems 

Sharing: (a.k.a. Collaboration) there are user-friendly 
communication channels that encourage ongoing 
communication between development and 
operations

CALMS is a conceptual framework for the integration of development and operations (DevOps) 
teams, functions and systems within an organization.

The acronym CALMS is credited to the authors of "The DevOps Handbook.” after the first US 
based Devopsdays in Mountainview 2010.

Keep C.A.L.M.S. and do DevOps



Cloud and Infrastructure as Code

Infrastructure as code (IaC) is the process of 
managing and provisioning computer data 
centers through machine-readable definition files, 
rather than physical hardware configuration or 
interactive configuration tools.


Cloud resources are provisioned with 
Infrastructure as Code (IaC) paradigm.

The value of IaC can be broken down into three 
measurable categories: cost (reduction), speed 
(faster execution) and risk (remove errors and 
security violations).

Terraform is the industry 
standard solution about 
IaC in Cloud environment 
(OpenSource)



… 
WebServer.create( 
  Routing.builder() 
    .get("/greet", (req, res) 
       -> res.send( 
             String.format("Hello %s",new World().say()) 
     )) 
    .build()) 
  .start(); 
…

… 
public String say(){ 
        return " world!"; 
} 
…

GreetingService.java

World.java

requires

The usecase scenario

Project “World”

Project  
“Helidon_HelloWorld”



World library

Components lifecycle

1. Compile 
2. Test 
3. Create jar file 
4. Upload to artifact repository

1. Satisfy dependencies 
2. Compile 
3. Test 
4. Create Java native image 
5. Create Docker image 
6. Upload Docker image to registry 
7. Run

Hello World service



World library

Frameworks and tools

1. Compile 

2. Test 

3. Create jar file 

4. Share artifact with Maven repository Google Cloud

Storage



Hello World service

1. Satisfy dependencies 

2. Compile 

3. Test 

4. Create Java native image 

5. Create Docker image 

6. Upload Docker image to registry 

7. Run Google Kubernetes

Engine

Google Container 

Registry

Frameworks and tools

+



Other tools

Google Cloud

Build

Dev environment 

Lab environment 

Source repoContinuous Integration

Cloud IaC provisioning



resource "google_storage_bucket" "mvnrepo" { 
  force_destroy = true 
  name     = "mvnrepo-${var.PROJECT_ID}" 
} 

Provision Maven artifact repository

$ terraform apply

$ cat maven_repo_bucket.tf



The “World” trigger on Cloud Build

Connect your external GitHub 
repo.

Trygger type: tag

Subs. vars: to be used within 
the build process

We choose to describe the build logic in a file 
called cloudbuild.yaml



Code the “World” project build steps

steps: 
  - name: 'ubuntu' 
    args: ['bash', './buildscripts/replace_pom_version.sh'] 
    env: 
     - 'TAG_NAME=$TAG_NAME' 
  - name: maven:3.6.1-jdk-12 
    entrypoint: 'mvn' 
    args: ['clean', 'install'] 
artifacts: 
  objects: 
    location: 'gs://${_BUCKET_NAME}/${_GROUP_ID}/${_ARTIFACT_ID}/$TAG_NAME' 
    paths: ['target/*.jar','pom.xml'] 

$ cat World/cloudbuild.yaml

Steps: • Insert tag id (version) in pom.xml file 
• Build the project (mvn clean install)

Artifacts: Publish jar an pom files to GCS bucket



“World” project build

$ git tag "1570468336" && git push origin --tags



“Helidon_HelloWorld” pom.xml

…     
    <extensions> 
   <extension> 
    <groupId>com.gkatzioura.maven.cloud</groupId> 
    <artifactId>google-storage-wagon</artifactId> 
    <version>1.0</version> 
   </extension> 
 </extensions> 
…     
    <repositories> 
        <repository> 
            <id>my-repo-bucket-snapshot</id> 
            <url>gs://mvnrepo-sny-prg-dvs-01-01-00</url> 
        </repository> 
        <repository> 
            <id>my-repo-bucket-release</id> 
            <url>gs://mvnrepo-sny-prg-dvs-01-01-00</url> 
        </repository> 
    </repositories> 
… 
    <dependencies> 
        <dependency> 
            <groupId>com.world</groupId> 
            <artifactId>world</artifactId> 
            <version>1570468336</version> 
        </dependency> 
    </dependencies>

$ cat Helidon_HelloWorld/pom.xml

Declare the Maven  
extension

Point to GCS bucket

Declare the World dep. 
release: 1570468336



HelloWorld” trigger on Cloud Build

Trygger type: tag

Subs. vars: to be used within 
the build processWe choose to describe the build logic in a file 

called cloudbuild.native.yaml

Connect your external GitHub 
repo.



The “Helidon_HelloWorld” build steps

steps: 
  - name: 'ubuntu' 
    args: ['bash', './buildscripts/create_json_auth_file.sh'] 
    env: 
     - 'GOOGLE_APPLICATION_CREDENTIALS_CONTENT=$
{_GOOGLE_APPLICATION_CREDENTIALS_CONTENT}' 
     - 'GOOGLE_APPLICATION_CREDENTIALS=${_GOOGLE_APPLICATION_CREDENTIALS}' 
  - name: 'gcr.io/cloud-builders/docker' 
    args: ['build', '-f', 'Dockerfile.native', '--build-arg', 
'GOOGLE_APPLICATION_CREDENTIALS=${_GOOGLE_APPLICATION_CREDENTIALS}', '-t', 
'gcr.io/sny-prg-dvs-01-01-00/helidon_helloworld:$TAG_NAME', '.'] 
    env: 
     - 'GOOGLE_APPLICATION_CREDENTIALS=${_GOOGLE_APPLICATION_CREDENTIALS}' 
  - name: 'gcr.io/cloud-builders/docker' 
    args: ['push', 'gcr.io/sny-prg-dvs-01-01-00/helidon_helloworld:$TAG_NAME'] 

$ cat Helidon_HelloWorld/cloudbuild.native.yaml

Steps: • Read the substitution var and create service account json file 
• Build the project, create the Java native image (with GraalVM),  

build the docker image 
• Push Docker image to registry



“Helidon_HelloWorld” Dockerfile.native*

FROM helidon/jdk8-graalvm-maven:19.2.0 as build 
RUN mvn package -Pnative-image -Dnative.image.buildStatic -DskipTests 

FROM scratch 
COPY --from=build /workspace/target/Helidon_HelloWorld . 
ENTRYPOINT ["./Helidon_HelloWorld"] 
EXPOSE 8080

$ cat Helidon_HelloWorld/Dockerfile.native

*File Dockerfile.native has been shortened in size for the sake of clarity



“Helidon_HelloWorld” project build

$ git tag "1570468474" && git push origin --tags



Run a “Helidon_HelloWorld” container

… 
WEB server is up! http://localhost:8080/greet

$ docker run -ti -p 8080:8080 gcr.io/sny-prg-dvs-01-01-00/
helidon_helloworld:1570468474

gcr.io                             =      Google Container Registry base URL
sny-prg-dvs-01-01-00  =       GCP project id
helidon_helloworld     =       image name
1570468474                  =       image release

{"message":"Hello  world!!"}
$ curl localhost:8080/greet                                                                                                                                                                                           



Native vs non-native image size

REPOSITORY                                       TAG                          SIZE 
gcr.io/sny-prg-dvs-01-01-00/helidon_helloworld   1570468474                   21.3MB

$ docker images | grep “helidon_helloworld:1570468474”

REPOSITORY                                       TAG                          SIZE 
gcr.io/sny-prg-dvs-01-01-00/helidon_helloworld   1570468474                   476MB

$ docker images | grep “helidon_helloworld:1564593659”

Native compiling using cloudbuild.native.yaml (GraalVM)

Non-native compiling cloudbuild.yaml (OpenJDK)



And now?



Run our microservice on Kubernetes

Google Kubernetes

Engine



module "gke" { 
  source   = "terraform-google-modules/kubernetes-engine/google" 
  version  = "5.0.0" 
  name     = "gke-cluster" 
} 

Provision GKE cluster

$ terraform apply

$ cat gke_cluster.tf

$ terraform init



kind: Deployment 
… 
spec: 
  replicas: 5 
  … 
      containers: 
      - image: gcr.io/sny-prg-dvs-01-01-00/helidon_helloworld:1570468474 
        imagePullPolicy: IfNotPresent 
        name: web 
        ports: 
        - containerPort: 8080 
          protocol: TCP

Create a Deployment

$ cat deployment.yaml

deployment.extensions/web created
$ kubectl apply -f deployment.yaml

NAME                   READY   STATUS    RESTARTS   AGE 
web-7c8f7f7c44-h5pj2   1/1     Running   0          24s 
web-7c8f7f7c44-hm9ps   1/1     Running   0          24s 
web-7c8f7f7c44-n97mn   1/1     Running   0          24s 
web-7c8f7f7c44-p2kms   1/1     Running   0          24s 
web-7c8f7f7c44-wv2v7   1/1     Running   0          24s

$ kubectl get pods



apiVersion: v1 
kind: Service 
… 
spec: 
  ports: 
  - port: 8080 
    protocol: TCP 
    targetPort: 8080 
  selector: 
    run: web 
  type: NodePort 

Create the NodePort Service

$ cat service.yaml

service/web created

$ kubectl apply -f service.yaml

NAME         TYPE        CLUSTER-IP    EXTERNAL-IP   PORT(S)          
web          NodePort    10.78.13.45   <none>        8080:32489/TCP  

$ kubectl get services



apiVersion: extensions/v1beta1 
kind: Ingress 
metadata: 
  name: basic-ingress 
spec: 
  backend: 
    serviceName: web 
    servicePort: 8080

Create the Ingress (and LBaaS)

$ cat ingress.yaml

ingress.extensions/basic-ingress created
$ kubectl apply -f ingress.yaml

NAME            HOSTS   ADDRESS        PORTS   AGE 
basic-ingress   *       35.241.55.77   80      119s

$ kubectl get ingresses



Test “Helidon_HelloWorld” on GKE

{"message":"Hello  world!!"}{"message":"Hello  world!!”}…
$ while true; do curl http://35.241.55.77/greet; done                                                                                                                                                                                           



Final microservice architecture

Service

Pods





https://github.com/sunnyvale-academy/SNY.PRG.DVS.01.01.00 
https://github.com/sunnyvale-academy/Helidon_HelloWorld 
https://github.com/sunnyvale-academy/World 

Source code is available on GitHub



Thanks!

www.github.com/denismaggior8
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www.linkedin.com/in/denismaggiorotto
twitter.com/denismaggior8


