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Cloud Bites Tutorial
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The idea of the tutorial is to give an introducticn to the basics of application deployment in a cloud native
environment. A simple website serves as a sample application, this website can be run as a container in various cloud
envircnments. The source code of the sample application is part of the tutorial. The idea is to continuously develop
this tutorial. In a first chapter, the basics of container technology, deployment and management of container
applications are outlined. This first chapter consists of several parts that build on each other. In a second chapter, the
idea is to have a broader lock at the ecosystem e. g. various projects from the Cloud Native Computing Foundation
cosmos are going to be discussed.

For simplicity make sure not to be behind a corporate firewall. Comments, additions and collaboration are welcome.

https://github.com/smichard/cloud bites tutorial
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Setup of local environment

Build and run docker container locally

Deploy a local Kubernetes cluster using k3d

Basic operations to handle Pods and Deployments

Deploy a remote Kubernetes cluster on Google Cloud — part 1
Deploy a remote Kubernetes cluster on Google Cloud — part 2
Deploy a remote Kubernetes cluster leveraging terraform

. Visualize Kubernetes workloads with VMware Octant

O N U AW RE

CLOUDBITES



etup of local environment

1. Vagrant
vagrantup.com

2. Virtual Box
virtualbox.org

3. Visual Studio Code
code.visualstudio.com
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Setup of local environment

v v&amgrant

Development Environments Made Easy

Get Started Download 2219 Find Boxes

vagrantup.com
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Setup of local environment

LJrtual Box

VirtualBox is a powerful x86 and AMD6&4/Intelo4 virtualization product for enterprise as well as home use. Mot only is VirtualBox an extremely feature rich, high performance product for enterprise customers, it is also
the only professional solution that is freely available as Open Source Software under the terms of the GNU General Public License (GPL) version 2. See "About VirtualBox" for an introduction.

About Presently, VirtualBox runs on Win 5, Linux, Maci and Solaris f rating s ns including but not limited to Windows [NT 4.0, 2000, XP, Server 2003, Vista,

Windows 7, Windows 8, Windows 10), DOS/Windoy , Linux (2.4, 2.6, 3.x and 4.x] f2, ani nBSD.

Screenshots

Downloads VirtualBox is being actively developed with frequent releases and has an ever growing list of features, supported guest operating systems and platforms it runs on. VirtualBox is a community effort backed by a
i ¢ dedicated company: everyone is encouraged to contribute while Cracle ensures the product always meets professional quality criteria.

Documentation
End-user docs
Technical docs

Contribute

Community

Hot picks:

» Pre-built virtual machines for developers at =+ Oracle Tech Mety
*» Hyperbox Open-st Virtual Infrastructure Manager =2 pr
« phpVirtualBox AJAX web interface =+ project site

virtualbox.org
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Setup of local environment

‘= README.md

Cloud Bites Tutorial

(CLOUDBITES

The idea of the tutorial is to give an introducticn to the basics of application deployment in a cloud native
environment. A simple website serves as a sample application, this website can be run as a container in various cloud
envircnments. The source code of the sample application is part of the tutorial. The idea is to continuously develop
this tutorial. In a first chapter, the basics of container technology, deployment and management of container
applications are outlined. This first chapter consists of several parts that build on each other. In a second chapter, the
idea is to have a broader lock at the ecosystem e. g. various projects from the Cloud Native Computing Foundation
cosmos are going to be discussed.

For simplicity make sure not to be behind a corporate firewall. Comments, additions and collaboration are welcome.

https://github.com/smichard/cloud bites tutorial
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Setup of local environment

. Build and run docker container locally

Deploy a local Kubernetes cluster using k3d

Basic operations to handle Pods and Deployments

Deploy a remote Kubernetes cluster on Google Cloud — part 1
Deploy a remote Kubernetes cluster on Google Cloud — part 2
Deploy a remote Kubernetes cluster leveraging terraform

. Visualize Kubernetes workloads with VMware Octant
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Build and run docker container locally

FROM nginx:alpine

COPY website /usr/share/nginx/html

EXPOSE 86

A~
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Commands

Build local container image:
docker build -t <image name> .

Run docker container locally:
docker run -d -p 8080:80 <image name>

CLOUDBITES
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Setup of local environment

Build and run docker container locally

. Deploy a local Kubernetes cluster using k3d

Basic operations to handle Pods and Deployments

Deploy a remote Kubernetes cluster on Google Cloud — part 1
Deploy a remote Kubernetes cluster on Google Cloud — part 2
Deploy a remote Kubernetes cluster leveraging terraform

. Visualize Kubernetes workloads with VMware Octant
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Introduction to Kubernetes

Control Plane

https://kubernetes.io/docs/concepts/overview/components/

)
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Deploy a local Kubernetes cluster using K3D
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Commands

Deploy local k3d cluster:

k3d cluster create local-cluster --servers 3 --agents 3 -p "8080:80@loadbalancer”

Deploy app to local cluster:
kubectl apply -f 1 3 local deployment/deployment.yml

Get status of the deployed resources:
kubectl get deployments,replicasets,pods,services

CLOUDBITES
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Setup of local environment

Build and run docker container locally

Deploy a local Kubernetes cluster using k3d

Basic operations to handle Pods and Deployments

Deploy a remote Kubernetes cluster on Google Cloud — part 1
Deploy a remote Kubernetes cluster on Google Cloud — part 2
Deploy a remote Kubernetes cluster leveraging terraform

. Visualize Kubernetes workloads with VMware Octant
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Pod

Pod A Pod is a group of one or
more containers,

with shared storage and

network resources, and a

specification for how to run the
containers.

Node
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Basic operations to handle Pods and Deployments

Pod
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Basic operations to handle Pods and Deployments

ReplicaSet
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Basic operations to handle Pods and Deployments -

Deployment

ReplicaSet

Version 2
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Basic operations to handle Pods and Deployments

==}
(9@

Deployment

ReplicaSet

Pod

Version 2




Pod definition file

apiVersion: vl
kind: Pod
metadata:

nhame: pod-name

nhamespace: default

labels:
app: pod-label
spec:

contailners:

- name: demo-container
image: gcr.io/neat-responder-349115/demo-app:sydney
ports:

- contalnerPort: 80

A~
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Resplicaset definition file

apiVersion: apps/vl
kind: ReplicaSet
metadata:
name: replicaset-name
namespace: default

labels:

app: replicaset-1label

spec:

replicas: 3
selector:

matchlLabels:

app: pod-label

template:

. Pod definition
labels:

app: pod-label
spec:

containers:

- name: demo-container /'\"

image: gcr.io/neat-responder-349115/demo-app:sydney (r~
CLOUDBITES
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Deployment definition file

apiVersion: apps/vl replicas: 3 Replicaset definition
kind: Deployment selector:
metadata: matchLabels:

hame: deployment-name app: pod-label

nhamespace: default template:

labels: metadata:

app: deployment-label labels:

spec: app: pod-label

strategy: spec:
rollingUpdate: contalners: Pod definition
maxSurge: 1 - name: demo-contailner
maxUnavailable: 1 image: gcr.io/neat-responder-349115/demo-app:sydney
type: RollingUpdate imagePullPolicy: Always

ports:
- contalnerPort: 80
dnsPolicy: ClusterFirst

A~
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Service definition file

apiVersion: vl
kind: Service
metadata:
name: service-name
nhamespace: default

labels:
app: service-label
spec:
ports:
- name: 80-80
port: 860

protocol: TCP
targetPort: 860

has to match Pod label
selector: ‘&’—__,,—————
app: pod-label

type: ClusterIP

~
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Basic operations to handle Pods and Deployments - links

https://kubernetes.io/docs/concepts/workloads/pods/

https://kubernetes.io/docs/concepts/workloads/controllers/replicationcontroller/

https://kubernetes.io/docs/concepts/workloads/controllers/deployment/

https://kubernetes.io/docs/concepts/services-networking/service/

CLOUDBITES


https://kubernetes.io/docs/concepts/workloads/pods/
https://kubernetes.io/docs/concepts/workloads/controllers/replicationcontroller/
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/

Commands

Scale deployment:
kubectl scale deployment demo-1 --replicas=10

Display rollout history:
kubectl rollout history deployment demo-1

Roolback deployment to previous state:
kubectl rollout undo deployment demo-1

)
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Setup of local environment

Build and run docker container locally

Deploy a local Kubernetes cluster using k3d

Basic operations to handle Pods and Deployments

Deploy a remote Kubernetes cluster on Google Cloud — part 1
Deploy a remote Kubernetes cluster on Google Cloud — part 2
Deploy a remote Kubernetes cluster leveraging terraform

. Visualize Kubernetes workloads with VMware Octant
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Deploy a remote Kubernetes cluster on Google Cloud

GKE
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Commands

Create Google Cloud Project:
gcloud projects create <project id>

Create Google Cloud Project:
gcloud config set project <project id>

Create Kubernetes cluster:

gcloud beta container clusters create <cluster_name>
--zonhe <compute zone>

Fetch credentials for running cluster, updates kubeconfig file:
gcloud container clusters get-credentials <cluster name> --zone <compute zone>

CLOUDBITES



34

V- o

Setup of local environment

Build and run docker container locally

Deploy a local Kubernetes cluster using k3d

Basic operations to handle Pods and Deployments

Deploy a remote Kubernetes cluster on Google Cloud — part 1
Deploy a remote Kubernetes cluster on Google Cloud — part 2
Deploy a remote Kubernetes cluster leveraging terraform

. Visualize Kubernetes workloads with VMware Octant
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Deploy a remote Kubernetes cluster on Google Cloud

GKE
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Project info : RP1 Google Cloud

Platform status
webapp

= Billing
=000

Hesources
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Setup of local environment

Build and run docker container locally

Deploy a local Kubernetes cluster using k3d

Basic operations to handle Pods and Deployments

Deploy a remote Kubernetes cluster on Google Cloud — part 1
Deploy a remote Kubernetes cluster on Google Cloud — part 2
Deploy a remote Kubernetes cluster leveraging terraform

. Visualize Kubernetes workloads with VMware Octant
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Deploy a remote Kubernetes cluster on Google Cloud

GKE
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Terraform 39

HashiCorp

‘H' Terrafﬂrm Overview Use Cases v  Editions v  Registry Tutorials Docs +  Community O Terraform Cloud

—

AUtom dte Open Source Terraform Cloud
I n fra St ru Ct u re 0 n Self-managed | always free Managed Terraform

Any Cloud

Provision, change, and version resources on any environment

Download the open source Terraform Terraform Cloud enables infrastructure
N P | N - p—— T A . S U S A Jo—
. . binary and run locally or within your automation for provisioning.
View tutorials — / : ) r
environments. 1 compliance, and management of any

) . cloud, datacenter, and service
View documentation — i

terraform.io
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Commands

Initialize a new Terraform working directory:
terraftorm init

Generates a speculative execution plan:
terraform plan -var project id=${PROJECT ID}

Creates or updates infrastructure according to Terraform configuration:
terraform apply -var project id=${PROJECT ID}

Destroy Terraform managed infrastructure :
terraform destroy -var project id=${PROJECT ID}

CLOUDBITES
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Setup of local environment

Build and run docker container locally

Deploy a local Kubernetes cluster using k3d

Basic operations to handle Pods and Deployments

Deploy a remote Kubernetes cluster on Google Cloud — part 1
Deploy a remote Kubernetes cluster on Google Cloud — part 2
Deploy a remote Kubernetes cluster leveraging terraform

. Visualize Kubernetes workloads with VMware Octant
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Visualize Kubernetes workloads with VMware Octant

Community  Documentation  Resources

Visualize your Kubernetes
workloads

Octant is an open source developer-centric web interface for
Kubernetes that lets you inspect a Kubernetes cluster and its
applications.

LATEST RELEASE INFORMATION ‘ DOWNLOAD OCTANT ‘

PYe
2R

Visualization Extensibility Versatility

Provide a visual interface to Add information to your cluster Support a variety of debugging

managing Kubernetes that views through Octant’s plug-in features such as filtering labels and

complements and extends existing system. streaming container logs to be part

tools like kubectl and kustomize. of the Kubernetes development

toolkit.

octant.dev
CLOUDBITES



Summary

Cluster name

local-cluster

my-gke-cluster

my-gke-cluster-2

my-terraform-cluster Terraform

Provider Lading Zone App version

K3D Local PC London
Command line Google Cloud Sydney

Cloud Console Google Cloud New York

Google Cloud Paris

# Replicas
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