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Introduction

Our project uses microservices in a container within the Docker and deployitin
Kubernetes and google cloud.

Specific Objectives:

1. To analyzethe microservices technology;
2.To design and deploy a Microservice Architecture using Docker and

Kubernetes
3. Integrating CI/CD Pipeline with Docker and Kubernetes.

4. Test and validate the deployment
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Microservice Technology

Itis mainly used to solvethe problems that comes from Monolithic
structures(means tightly coupled)

We are mainly focused on redirection gateway microservice which
forwards the requests to individual services

Example: shoppingapp _I
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The gateway is a REST APl and itauto scales based on user specifications

Docker Image for
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Deploying with one of the cloud platform
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Development of Microservices with Docker
and Kubernetes

1. We developed services usingspring boot

2. We have my-sql databasealongwith the services. We connect the services with
my-sql usinga network bridge.

Container @ gﬁ:ﬂ;‘:f’. :> Container
Service-a mysql db

service

[ k Bridge ]

Network Bridge’
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We used docker hub to create our images. It contains images of 2
microservices along with one my-sql serviceand all arecontainerized.

Created a network for MySQL and configured databasecredential for
makingit compatiblewith our services.

Before uploadingto docker hub we will add atagandthen pushitto the
docker hub repository.

The images on docker hub can be exposed to ourlocal machineandare
availablefor pull step.

Simulator

Service-a semvice

My-=ql service
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Kubernetes
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Next step is to useany platformthat provides
automated deployment and scalingthese
docker

containers

Configured the environment for Kubernetes
deployment

Kubernetes contains clusters with multiple
nodes. Each node should be linked with one
container from docker hub.

We need a persistentvolume likea storage
thatis provisioned by the admin. we setup
MySQL for persistingvolumeand secret

Kubernetes

‘An open-source system jand de-facta standard) for
wihesating e degoyments
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Cloud Provider API

The Master Node controls
your deployment (i.e. all
Worker Nodes)
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Worker Nodes
run the
containers of
your
application

“Nodes" are
your machines
[ virtual
instances

Multiple Pods
can be created
and removed
to scale your

app




We used minikube to run these
deployment commands in Kubernetes

Written yaml filefor deploying everything
on Kubernetes cluster

Autoscalingof pods is possible by

increasing the number of replicas for
services
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Deploymentof microservices using google
cloud

We implemented this deployment step usinggoogle cloud.Firstly, setup
Environment for google cloud.

Create cluster using SDK

Push docker images in google cloud registry from docker hub.
Then deployingthe docker images in Kubernetes engine
Exposingthe images and accessingitvirtually

Demonstration of our steps
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Cluster IP Vs Load balancer
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CI/CD pipeline with Jenkins

Purposeof CI/CD
Environment setup

Create andrun pipelinescript

Step 3 - Build/Compile Project using Gradle

Step 4 - Build docker image

Step 5 - Push latest docker image to dockerhub

Step 6 - Pull latest docker image from dockerhub

Step 7 - Deploy docker image into kubernetes
cluster
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Demo
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Results, Conclusion & Further research

Results:
Successfully deployed our services
The Integration of the CI/CD Pipelinewith docker and Kubernetes done

Conclusion:
Objectives were achieved

Furtherresearch:

Security consideration

Traffic Analysis(Throughputanalysis)
Dynamics of data managed by third party
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Appendix:
Full codeis availableat:
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