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AGENDA
● OpenShift
● What is CI/CD?
● Cloud Native CI/CD
● OpenShift Pipelines
● Tekton components
● Tekton in action
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DevOps is the key to meet the insatiable 

demand for delivering quality applications 

rapidly



What's new in OpenShift 4.7

Traditional and 
Kubernetes-native 

CI/CD

OpenShift 
Builds

Product Manager: Siamak Sadeghianfar

OpenShift

OpenShift 
Pipelines

OpenShift 
GitOps

Build container images 
from source code using 

Kubernetes tools

OpenShift
A Comprehensive DevOps Platform for Hybrid Cloud

Declarative GitOps for 
multi-cluster 

continuous delivery
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What's next in OpenShift Q3CY2020

A secure and enterprise-grade container 
application platform based on Kubernetes for 

traditional and cloud-native applications

INTRODUCTION
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• Service mesh | Serverless
• Builds | CI/CD pipelines | GitOps
• Log management  
• Cost management

• Languages and runtimes
• API management
• Integration
• Messaging
• Process automation

• Databases | Cache
• Data ingest and prep
• Data analytics | AI/ML
• Data management & resilience

• Developer CLI | IDE
• Plugins and extensions
• CodeReady workspaces
• CodeReady containers

Developer services

Developer productivity

Observability | Discovery | Policy | Compliance
|  Configuration  | Workloads

Kubernetes cluster services
Install | Over-the-air updates | Networking | Ingress | Storage | Monitoring | Logging | Registry | Authorization | Containers  | VMs  | Operators  | Helm charts

Linux (container host operating system)

Kubernetes (orchestration)

Physical Virtual Private cloud Public cloud Edge

Cluster security

Image management | Security scanning  | 
Geo-replication Mirroring | Image builds

Global registryMulticluster management
Declarative security | Container vulnerability 

management | Network segmentation | 
Threat detection and response

Data services*

Data-driven insights

Application services*

Build cloud-native apps

Platform services

Manage workloads

* Red Hat OpenShift® includes supported runtimes for popular languages/frameworks/databases. Additional capabilities listed are from the Red Hat Application and Data Services portfolio.

OpenShift Platform Plus
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What is 
CI/CD?



Continuous Integration & Continuous Delivery

Build Test Security 
Checks Release Deploy

Stage
Deploy

Prod

Continuous Integration

Continuous Delivery
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LOCAL DEV CI CD

Workstation
Cloud

AWS
GCP
Azure

CD

VMware
OpenStack
baremetal

Pre-Production Production

Fact: Kubernetes is the target platform



One Continuous Delivery
Multiple Clouds

Multiple Platforms
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DEVELOPMENT CONTINUOUS INTEGRATION CONTINUOUS DELIVERY

Workstation Kubernetes Kubernetes
Azure
AWS
GCP

VMware
OpenStack
baremetal

Kubernetes
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Cloud Native 
CI/CD



What is Cloud Native CI/CD?

Designed with microservices 

and distributed teams in mind

Containers

Built for container apps and 

runs on Kubernetes

Serverless

Runs serverless with no CI/CD 

engine to manage and maintain

DevOps
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Why Cloud-Native CI/CD?

WHAT IS CI/CD?
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Traditional CI/CD Cloud-Native CI/CD

Designed for Virtual Machines Designed for Containers and Kubernetes

Requires IT Ops for CI engine maintenance Pipeline as a service with no Ops overhead

Plugins shared across CI engine Pipelines fully isolated from each other

Plugin dependencies with undefined update cycles Everything lifecycled as container images

No interoperability with Kubernetes resources Native Kubernetes resources

Admin manages persistence Platform manages persistence 

Config baked into CI engine container Configured via Kubernetes ConfigMaps
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Why Cloud-Native CI/CD?

WHAT IS CI/CD?
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Traditional CI/CD Cloud-Native CI/CD

Designed for Virtual Machines Designed for Containers and Kubernetes

Require IT Ops for CI engine maintenance Pipeline as a service with no Ops overheard

Plugins shared across CI engine Pipelines fully isolated from each other

Plugin dependencies with undefined update cycles Everything lifecycled as container images

No interoperability with Kubernetes resources Native Kubernetes resources

Admin manages persistence Platform manages persistence 

Config baked into CI engine container Configured via Kubernetes ConfigMaps



Governed by the Continuous Delivery Foundation
Contributions from Google, Red Hat, Cloudbees, IBM, Pivotal and many more

An open-source project for providing a  set of shared and standard 
components for building Kubernetes-style CI/CD systems



DeclarativeComposable

Cloud NativeReproducible
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OpenShift Pipelines



OpenShift Pipelines

Cloud-native pipelines taking 
advantage of Kubernetes 
execution and, operational 

model and concepts

Pipelines run and scale 
on-demand in isolated 

containers, with repeatable 
and predictable outcomes

Granular control over 
pipeline execution details 

on Kubernetes, to support 
your exact requirements

Built for 
Kubernetes

Scale 
on-demand

Flexible and 
powerful

Secure pipeline 
execution

Kubernetes RBAC and 
security model ensures 

security consistently across 
pipelines and workloads

Powered by
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OpenShift

OpenShift 
Dev Console

OpenShift Pipelines

Tekton CLI

Kubernetes

CI/CD
Core

Developer 
Tools

CodeReady Workspaces

Tekton Pipelines

IntegrationsExtensionsOperator

API

IDE 
(Visual Studio Code, 

IntelliJ)

Task Library

OpenShift Pipelines
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OpenShift Pipelines

● Based on Tekton Pipelines

● Kubernetes-native declarative CI/CD 

● Pipelines run on-demand in isolated containers

● No central server to maintain! No plugin conflicts!

● Task library and integration with Tekton Hub

● Secure pipelines aligned with Kubernetes RBAC

● Visual and IDE-based pipeline authoring

● Pipeline templates when importing apps

● Automated install and upgrades via OperatorHub

● CLI, Web, VS Code and IntelliJ plugins

OPENSHIFT PIPELINES
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Task

step

step

Task

step

Task

step

step

Task

step

step

Pipeline

OPENSHIFT PIPELINES

Tekton Concepts

step



Tekton Concepts: step
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● Run command or script in a container

● Kubernetes container spec
○ Env vars 
○ Volumes
○ Config maps
○ Secrets

- name: build

  image: maven:3.6.0-jdk-8-slim

  command: [“mvn”]

  args: [“install”]

- name: parse-yaml

  image: python3

  script:|-

    #!/usr/bin/env python3

    ...

OPENSHIFT PIPELINES



Tekton Concepts: Task
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OPENSHIFT PIPELINES

kind: Task

metadata:

 name: buildah

spec:

 params:

 - name: IMAGE

 steps:

 - name: build

   image: quay.io/buildah/stable:latest

   command: ["buildah"]

   args: ["bud", ".", "-t", "$(params.IMAGE)"]

 - name: push

   image: quay.io/buildah/stable:latest

   script: |

     buildah push $(params.IMAGE) docker://$(params.IMAGE)

● Performs a specific task

● List of steps

● Steps run sequentially

● Reusable



24

Tekton Hub

Search, discover and 
install Tekton Tasks 



Tekton Concepts: Pipeline
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OPENSHIFT PIPELINES

kind: Pipeline

metadata:

 name: deploy-dev

spec:

 params:

   - name: IMAGE_TAG

 tasks:

   - name: git

     taskRef:

       name: git-clone

     params: [...]

   - name: build

     taskRef:

       name: maven

     params: [...]

     runAfter: ["git"]

   - name: deploy

     taskRef:

       name: knative-deploy

     params: [...]

     runAfter: ["build"]

● A graph of Tasks: concurrent & sequential

● Tasks run on different nodes

● Task execution logic
○ Conditional 
○ Retries

● Share data between tasks

git

build

deploy
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OpenShift Pipelines Architecture

TEKTON CONCEPTS
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PipelineResource

Pipeline

Task Task

Define pipeline Run pipelines

Pipeline Controllers
(Tekton, ext, ...)

pipeline-pod-a

pipeline-pod-b

PipelineRun

TaskRun TaskRun

pipeline-pod-c
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Migrate from Jenkins 
to Tekton
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Jenkins Pipeline Tekton Pipeline

pipeline {

 stages {

   stage('Git Clone') {

     steps { ... }

   }

   stage('Build App') {

     steps { ... }

   }

   stage('Test') {

     steps { ... }

   }

   stage('Code Analysis') {

     steps { ... }

   }

 }

}

kind: Pipeline

spec:

 tasks:

 - name: git-clone

 - name: build-app

 - name: test

 - name: code-analysis
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Jenkins Pipeline Tekton Pipeline

pipeline {

 agent {

   label 'maven'

 }

 stages {

   stage ('Clone') {

     git url: 'https://github.com/...'

   }

   stage ('Build App') {

     withMaven(maven: 'maven-3') {

       sh "mvn clean verify"

     }

   }

   ...

}

kind: Pipeline

spec:

 tasks:

 - name: git-clone

   taskRef:

     name: git-clone

   params:

   - name: url

     value: https://github.com/...

   workspaces:

   - name: app-workspace

     workspace: app-source

 - name: build-app

   taskRef:

     name: maven

   params:

   - name: GOALS

     value: ["clean", "verify"]

   runAfter:

     - git-clone

   workspaces:

   - name: app-workspace

     workspace: app-source
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Tekton in action
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Install Pipeline via OperatorHub marketplace
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Run Pipelines
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Check logs of running pipelines
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Create apps with Pipelines  
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Create Pipelines with Pipeline UI
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   PIPELINE
   RUN

   PIPELINE

OpenShift Pipeline Example

Build JAR

Code 
analysis

Build app 
image

Deploy to 
DEV

Integration 
Tests

Deploy to 
PROD

Container 
Registry

git-clone

DEV
Project

TASK

PROD
Project



learn.openshift.com

https://learn.openshift.com/gitops


dn.dev/tekton-tutorial

https://dn.dev/tekton-tutorial


V0000000

linkedin.com/company/red-hat

youtube.com/user/RedHatVideos

facebook.com/redhatinc

twitter.com/RedHat
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Red Hat is the world’s leading provider of enterprise 

open source software solutions. Award-winning 

support, training, and consulting services make 

Red Hat a trusted adviser to the Fortune 500. 

Thank you


