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Another day at the office

e Boss stops by your desk

e Customer wants a "small" change in
application

e |t was requested two weeks ago
 They forgot to tell you

e |t was due yesterday
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Long change cycle
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Typical
Development
Workflow

Deploy to
Dev

Check-in

Get latest
version

s

Compile

e |nvolve a bunch of manual steps
e Most of the steps do not add value
 Time consuming and waste resources

o Up to 40% of a regular day is spent
on non value add tasks (environment
setup, waiting for tests & builds, etc).

e Asingle missed step can compromise
the whole application

Linfoworld
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https://www.infoworld.com/article/2613762/software-engineers-spend-lots-of-time-not-building-software.html

It does not have to be like this!

 There are tools that can help to
automate the process. For example:

e Containers simplify the bundling of

the application

e Tools like Jenkins, TravisCl and

Atlassian Pipelines help with CI/CD

e Kubernetes manages the
orchestration

e The goal is to allow developers to focus

on value-add tasks!
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Demo Time

Goals

 Automate typical every day tasks so
that we can focus on creating
awesomeness!

httpService.get( ${routes.api. iser) M id}

e Do everything (or most ) in code so that
(property, config) = ¢ it is repeatable & source controlled

“Fiproperty].map(item = {
(item, id config.id) {
1\wdlg.data.forEach(fieId = {
(fieId.key.inEiudes(‘['
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Our Application
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Custom Nodejs Image

Dockerfile FROM node
WORKDIR /code
COPY package.json /code

Get Nodejs official image from
DockerHub

l RUN npm install mysqgl2
[ Add code dependencies } RUN npm instatl EXPLESS
RUN npm install chai
l RUN npm install chai-http
[ Copy our code } RUN npm install mocha
l RUN npm install mocha-junit-reporter

[ Open port and start server }

COPY . /code
RUN npm install

EXPOSE 3000
CMD ["npm",'"start"]
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Custom Nodejs Image
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Get Nodejs official image from
DockerHub

Add code dependencies

Copy our code

Open port and start server

FROM node
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/code

package.json /code
npm install mysqgl2
npm install express
npm install chail
npm install chai-ht
npm install mocha
npm install mocha-j

/code
npm install

3000
[llnpmll . I Start ll]

tp

unit-reporter
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Custom Nodejs Image

Dockerfile

DockerHub

l

[ Add code dependencies }

l

[ Copy our code }

l

[ Open port and start server }

[ Get Nodejs official image from }
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WORKDIR /code
COPY package.json /code

RUN
RUN
RUN
RUN
RUN
RUN
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npm
npm

install
install
install
install
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mocha-junit-reporter




Custom Nodejs Image
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Get Nodejs official image from
DockerHub

Add code dependencies

Copy our code

Open port and start server

node

/code

package.json /code

npm
npm
npm
npm
npm
npm

COPY .
RUN npm install
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/code

3000
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Custom Nodejs Image
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Get Nodejs official image from
DockerHub

Add code dependencies

Copy our code

Open port and start server

node
/code

package.json /code

npm install
npm install
npm install
npm install
npm install
npm install

/code
npm install

EXPOSE 3000
CMD ["npm","start"]
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Custom Nodejs Image

Dockerfile FROM node
WORKDIR /code
COPY package.json /code

Get Nodejs official image from
DockerHub

l RUN npm install mysqgl2
[ Add code dependencies } RUN npm instatl EXPLESS
RUN npm install chai
l RUN npm install chai-http
[ Copy our code } RUN npm install mocha
l RUN npm install mocha-junit-reporter

[ Open port and start server }

COPY . /code
RUN npm install

EXPOSE 3000
CMD ["npm",'"start"]
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Nodejs connected to MySQL

version: "3.7"

services:
nysql2:
j_ma_ge; mysql
container name: mysql2
env_file: docker-compose.env
volumes:
- ./mySqglDB:/var/lib/mysqgl
- ./mySqlInit:/docker-entrypoint-initdb.d
ports:
| 2o06es300
nodemysql:
_ Setvolumes -
Setvolumes build: ./nodeApp
_ Openpors
Sl depends_on:
~ mysats
container name: nodemysqglcont
volumes:
- ./nodeApp: /code
ports:
- ""3000:3000"
DEVOPSWORLD
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Nodejs connected to MySQL

version: "3.7"

services:
mysql2:
image: mysql
container name: mysql2
env_file: docker-compose.env
volumes:
- ./mySqglDB:/var/lib/mysqgl
— : - ./mySglInit:/docker-entrypoint-initdb.d
ports:
o n . n
T 2o06nssue
nodemysqgl:
_ Setvolumes :
Set volumes build: ./nodeApp
depends on:
o
container_name: nodemysqglcont
volumes:
- ./nodeApp: /code
ports:
""3000:3000"
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Nodejs connected to MySQL

version: "3.7"

services:
mysql2:
image: mysql
container name: mysqgl2
env_file: docker-compose.env
volumes:
- ./mySglDB:/var/lib/mysqgl
- ./mySqglInit:/docker-entrypoint-initdb.d
o
PR
oo nodemysql:
_ Setvolumes | :
il build: ./nodeApp
_ Openpots |
Sl depends_on:
© mvsats
container name: nodemysqglcont
volumes:
- ./nodeApp: /code
ports:
- "3000:3000"
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Nodejs connected to MySQL

version: "3.7"

services:
nysql2:
j_ma_ge; mysql
container name: mysql2
env_file: docker-compose.env
volumes:
- ./mySqglDB:/var/lib/mysqgl
- ./mySqlInit:/docker-entrypoint-initdb.d
ports:
| 2o06es300
nodemysql:
_ Setvolumes -
Setvolumes build: ./nodeApp
_ Openpors
Sl depends_on:
~ mysats
container name: nodemysqglcont
volumes:
- ./nodeApp: /code
ports:
- ""3000:3000"
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Dockercompose dWESOImeness

e Dockercompose contains everything

needed for our app to run
PP no_:___de
e Brings up our containers & creates the W
appropriate network W\ @

My 5Q L‘ énv.Va;s.

<

e Can be checked in with the rest of our
code

\

J/

o)

Vblumé Network
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Demo Roadmap
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v/ Create docker images for our
application

e Check in code to Bitbucket

e Use Jenkins to automate image build
and deployment

= Deploy to Kubernetes in Minikube

© 2020 All Rights Reserved.




Kubernetes Manifests

nede

Nodejs Manifests
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ConfigMap

docker-compose file
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Deployment  Service

ConfigMap 1

N
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[©]

Persistent
Vol. Claim

ConfigMap 2

MySQL Manifests

e With Docker-compose we fully defined

our application with two services
(Nodejs and MySQL)

e For Kubernetes, we need to map those
to multiple resource manifests:

e Deployments
e Services

e Persistent Volumes
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e ConfigMaps
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Creating Kubernetes Manifests

Docker-compose
file

Magic pixie dust...

Kompose

—>

K8s ManifestSJ
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« Kompose generates manifests
automagically! &

Based on dockercompose file

Out of the box, generation gets you
90% there

Run: kompose -f
<path to dokercompose file>
convert

Get Kompose at kompose.io

—


https://kompose.io

Deploy to Kubernetes

e Use Kubectl apply -f <filename Daplay coda N

or folder name> to deploy our | >kubect.app.y>
manifests \ _—

J/

Monitor
Results

e Monitor cluster in the Minikube
dashboard

e Or,use kubectl get all tosee
cluster resources - —

""""

e Delete resources with Kubectl
delete -f <filename or folder

name>

Minikube Dashboard
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Demo Roadmap

Q et v Create docker images for our
La application
0 [n.ae yso: T | = Check in code to Bitbucket
© ﬁ = Use Jenkins to automate image build
and deployment
e @ B 4 . & v Deploy to Kubernetes in Minikube
Jenkiné\“\\_\ Docker |
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Automating with Jenkins

Jenkinsfile

Get latest Version

Build Image

Run tests

Record test results

Push Image

Deploy to K8s

DEVOPSWORLD
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node {def app
stage( 'Clone repository') { checkout scm }
stage('Build image') {
dir( 'nodeApp') {
app = docker.build("bolbeck/simplenodemysql")}}
stage( 'Test image') {
app.withRun{ c ->
sh "docker exec ${c.id} npm install"
sh "docker exec ${c.id} npm run test-exp"
sh "docker cp ${c.id}:/code/test-results.xml
nodeApp/test/test-results.xml" }}
stage( 'Publish test results') {
junit 'nodeApp/test/results/test-results.xml'}
stage( 'Push image') {
docker.withRegistry( 'https://registry.hub.docker.com',
'docker-hub-credentials') {
app.push("${env.BUILD NUMBER}")
app.push("latest") }}}
stage( 'Deploy to K8s') {
sh "kubectl apply -f ./Kubernetes/" }

—
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Automating with Jenkins
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node {def app
stage('Clone repository') { checkout scm }
stage('Build image') {
dir( 'nodeApp') {
app = docker.build("bolbeck/simplenodemysql")}}
stage( 'Test image') {
app.withRun{ c ->
sh "docker exec ${c.id} npm install"
sh "docker exec ${c.id} npm run test-exp"
sh "docker cp ${c.id}:/code/test-results.xml
nodeApp/test/test-results.xml" }}
stage( 'Publish test results') {
junit 'nodeApp/test/results/test-results.xml'}
stage( 'Push image') {
docker.withRegistry( 'https://registry.hub.docker.com',
'docker-hub-credentials') {
app.push("${env.BUILD NUMBER}")
app.push("latest") }}}
stage( 'Deploy to K8s') {
sh "kubectl apply -f ./Kubernetes/" }

—
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Automating with Jenkins
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node {def app
stage( 'Clone repository') { checkout scm }
stage('Build image') {
dir( 'modeApp') {
app = docker.build("bolbeck/simplenodemysql")}}
stage( 'Test image') {
app.withRun{ c ->
sh "docker exec ${c.id} npm install"
sh "docker exec ${c.id} npm run test-exp"
sh "docker cp ${c.id}:/code/test-results.xml
nodeApp/test/test-results.xml" }}
stage( 'Publish test results') {
junit 'nodeApp/test/results/test-results.xml'}
stage( 'Push image') {
docker.withRegistry( 'https://registry.hub.docker.com',
'docker-hub-credentials') {
app.push("${env.BUILD NUMBER}")
app.push("latest") }}}
stage( 'Deploy to K8s') {
sh "kubectl apply -f ./Kubernetes/" }

—
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node {def app
stage( 'Clone repository') { checkout scm }
stage('Build image') {
dir( 'nodeApp') {
app = docker.build("bolbeck/simplenodemysql")}}
stage('Test image') {
app.withRun{ c ->
sh "docker exec ${c.id} npm install"
sh "docker exec ${c.id} npm run test-exp"
sh "docker cp ${c.id}:/code/test-results.xml
nodeApp/test/test-results.xml" }}
stage( 'Publish test results') {
junit 'nodeApp/test/results/test-results.xml'}
stage( 'Push image') {
docker.withRegistry( 'https://registry.hub.docker.com',
'docker-hub-credentials') {
app.push("${env.BUILD NUMBER}")
app.push("latest") }}}
stage( 'Deploy to K8s') {
sh "kubectl apply -f ./Kubernetes/" }

—
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Automating with Jenkins
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node {def app
stage( 'Clone repository') { checkout scm }
stage('Build image') {
dir( 'nodeApp') {
app = docker.build("bolbeck/simplenodemysql")}}
stage( 'Test image') {
app.withRun{ c ->
sh "docker exec ${c.id} npm install"
sh "docker exec ${c.id} npm run test-exp"
sh "docker cp ${c.id}:/code/test-results.xml
nodeApp/test/test-results.xml" }}
stage('Publish test results') {
junit 'nodeApp/test/results/test-results.xml'}
stage( 'Push image') {
docker.withRegistry( 'https://registry.hub.docker.com',
'docker-hub-credentials') {
app.push("${env.BUILD NUMBER}")
app.push("latest") }}}
stage( 'Deploy to K8s') {
sh "kubectl apply -f ./Kubernetes/" }

—
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node {def app
stage( 'Clone repository') { checkout scm }
stage('Build image') {
dir( 'nodeApp') {
app = docker.build("bolbeck/simplenodemysql")}}
stage( 'Test image') {
app.withRun{ c ->
sh "docker exec ${c.id} npm install"
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stage( 'Publish test results') {
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stage( 'Push image') {
docker.withRegistry( 'https://registry.hub.docker.com',
'docker-hub-credentials') {
app.push("${env.BUILD NUMBER}")
app.push("latest") }}}
stage( 'Deploy to K8s') {
sh "kubectl apply -f ./Kubernetes/" }

—
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node {def app
stage('Clone repository') { checkout scm }
stage('Build image') {
dir( 'nodeApp') {
app = docker.build("bolbeck/simplenodemysql")}}
stage( 'Test image') {
app.withRun{ c ->
sh "docker exec ${c.id} npm install"
sh "docker exec ${c.id} npm run test-exp"
sh "docker cp ${c.id}:/code/test-results.xml
nodeApp/test/test-results.xml" }}
stage( 'Publish test results') {
junit 'nodeApp/test/results/test-results.xml'}
stage( 'Push image') {
docker.withRegistry( 'https://registry.hub.docker.com',
'docker-hub-credentials') {
app.push("${env.BUILD NUMBER}")
app.push("latest") }}}
stage( 'Deploy to K8s') {
sh "kubectl apply -f ./Kubernetes/" }

—
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Automating with Jenkins

Jenkinsfile

Get latest Version

Build Image

Run tests

Record test results

Push Image

Deploy to K8s
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node {def app
stage( 'Clone repository') { checkout scm }
stage('Build image') {
dir( 'nodeApp') {
app = docker.build("bolbeck/simplenodemysql")}}
stage( 'Test image') {
app.withRun{ c ->
sh "docker exec ${c.id} npm install"
sh "docker exec ${c.id} npm run test-exp"
sh "docker cp ${c.id}:/code/test-results.xml
nodeApp/test/test-results.xml" }}
stage( 'Publish test results') {
junit 'nodeApp/test/results/test-results.xml'}
stage( 'Push image') {
docker.withRegistry( 'https://registry.hub.docker.com',
'docker-hub-credentials') {
app.push("${env.BUILD NUMBER}")
app.push("latest") }}}
stage( 'Deploy to K8s') {
sh "kubectl apply -f ./Kubernetes/" }

—
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Kubectl on Jenkins image

Jenkins image does not come with kubectl, so we create an image
that contains both

FROM jenkinsci/blueocean

USER root
RUN curl -LO https://storage.googleapis.com/kubernetes-release/release/v1.16.2/bin/linux/amdé64/kubectl

RUN chmod u+x kubectl && mv kubectl /bin/kubectl

COPY ./kubeconfig /root/.kube
COPY ./minikConfig /root/.minikube
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Kubectl on Jenkins image

Jenkins image does not come with kubectl, so we create an image
that contains both

FROM jenkinsci/blueocean
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Kubectl on Jenkins image

Jenkins image does not come with kubectl, so we create an image
that contains both

USER root

RUN curl -LO https://storage.googleapis.com/kubernetes-release/release/v1.16.2/bin/linux/amdé64/kubectl
RUN chmod u+x kubectl && mv kubectl /bin/kubectl
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Kubectl on Jenkins image

Jenkins image does not come with kubectl, so we create an image
that contains both

COPY ./kubeconfig /root/.kube
COPY ./minikConfig /root/.minikube
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Kubectl on Jenkins image

Jenkins image does not come with kubectl, so we create an image
that contains both

FROM jenkinsci/blueocean

USER root
RUN curl -LO https://storage.googleapis.com/kubernetes-release/release/v1.16.2/bin/linux/amdé64/kubectl

RUN chmod u+x kubectl && mv kubectl /bin/kubectl

COPY ./kubeconfig /root/.kube
COPY ./minikConfig /root/.minikube
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Register pipeline in Jenkins Ul

'& Jenkins 1 Juan Peredo | log out

e Add Docker Hub and Bitbucket
Credentials to Jenkins General Build Triggers Advanced Project Options Pipeline

Description  Build a new simplenodemysgl image from Bitbucket

e Create a new pipeline Job _

[Plain text] Preview
JIRA site

Discard old builds

Do not allow concurrent builds

Do not allow the pipeline to resume if the master restarts
GitHub project

Pipeline speed/durability override

Preserve stashes from completed builds

This project is parameterized

Throttle builds

Build Triggers

Build after other projects are built
Build periodically

GitHub hook trigger for GITScm polling

-
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Putting it all together...
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Key take aways
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Containers &
orchestration
tools

Everything as
code

Less fluff,

more awesome

Cost reduction Automation

Future
techonolgy
enablement
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More importantly ...
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We can spend more time with the ones we love
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Questions ?

Thanks to CloudBees & all the conference sponsors
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