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ROADMAP: OPENSHIFT and CoreOS TECTONIC
EVOLVING TO THE UNIFIED OPENSHIFT PLATFORM (Version 4)
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● DEEP KUBERNETES EXPERTISE
● MULTI-CLOUD DEPLOYMENTS
● INTEGRATED RED HAT TECH (RHEL, ANSIBLE, 

CF)
● MORE DEVELOPER FOCUS
● ENTERPRISE SECURITY FOCUS

● DEEP KUBERNETES EXPERTISE
● PRIMARILY PUBLIC CLOUD DEPLOYMENTS
● FOCUS ON AUTOMATED OPERATIONS
● MORE OPERATOR FOCUS



GENERAL DISTRIBUTION

HOW OPENSHIFT ENABLES 
DEVELOPER PRODUCTIVITY 

SPRING & JAVA EE MICROSERVICES FUNCTIONS

LANGUAGES DATABASES APPLICATION SERVICES 

LINUX WINDOWS*

* coming soon

CODE

BUILD TEST DEPLOY

MONITORREVIEW

Self-service 
Provisioning

Automated
build & deploy

CI/CD
pipelines

Consistent
environments

Configuration 
management

App logs & 
metrics



GENERAL DISTRIBUTION

THE POWER OF THE OPENSHIFT ECOSYSTEM

RED HAT ENTERPRISE LINUX ECOSYSTEM
Hardware, Virtualization, Cloud and Service Provider Certifications

RED HAT PORTFOLIO
Optimized for Containers

THIRD-PARTY ISV
Red Hat Container Catalog (100s certified)

CLOUD SERVICES
Open Service Broker



Q2 CY2019

Q2 CY2019

OpenShift Roadmap

Q3 CY2019

OpenShift Container Platform 4.0 (April)
● Kubernetes 1.12 and CRI-O default
● Full Stack Automated Installer for AWS
● Red Hat CoreOS as immutable host
● Over-The-Air Updates
● RHCC integrated experience
● UHC Subscription Onboarding
● HPA custom metrics (Tech Preview)
● FIPS mode for golang (Dev preview)
● Multus (Kubernetes Multi-Network)

OpenShift Online, Dedicated, and Azure
● OpenShift on Azure General Availability
● OpenShift Dedicated self-service in UHC

OpenShift Container Platform 4.1 (May/June)
● Kubernetes 1.13 
● Installer UPI:  vSphere, Bare Metal, AWS
● Disconnected Installer
● OVN Tech Preview
● Operator ISV Eco-System
● Metering and ChargeBack GA
● Knative Tech Preview

OpenShift Online, Dedicated, and Azure
● Consumption-based billing for Dedicated
● OpenShift Online Pro Upgrade to 4.X

● OperatorHub
● Istio GA
● Metering and ChargeBack (Tech Preview)
● CodeReady Workspaces
● Knative (Dev Preview)

OpenShift Container Platform 4.2 (Aug/Sept)
● Kubernetes 1.14 
● Installer IPI: RH OSP, Azure, GCP, Bare Metal (on 

RHHI)
● OVN GA
● Windows Container Tech Preview)
● Knative Tech Preview

OpenShift Online, Dedicated, and Azure
● OpenShift on Azure upgrade to 4.X
● OpenShift Online included in UHC

Q4 CY2019

OpenShift Container Platform 4.3 (Dec/Jan)
● Kubernetes 1.15 
● Installer IPI: Alibaba; UPI: RH OSP, Azure, GCP
● OVN GA
● Hosted Operator Hub (Dev Preview)
● Windows Container Tech Preview)
● Knative GA

OpenShift Online, Dedicated, and Azure
● OpenShift on Azure upgrade to 4.X
● OpenShift Online included in UHC

*These are only target dates.



try.openshift.com
Sneak Peak Developer Preview on AWS

Feedback welcome

https://try.openshift.com


Multi-cluster awareness 
across on-premise and 
public-cloud OpenShift 
clusters via SaaS portal

Automated operations and 
deep insights into the 
cluster via centralized 
logging, monitoring, 

chargeback, autoscaling, 
machine automations, 
operator framework 

components and 
applications

OPENSHIFT 2019 THEMES

UNIFIED 
HYBRID CLOUD

OperatorHub

Active ecosystem of 
Operator-enabled partners, 

ISVs and community 
products

DAY-2 
OPERATIONS

MGT FOR OPENSHIFT

Self-Service Portal, 
Analytics, Ansible 

Automation and Cost 
Management



DAY 2
OPERATIONS

OPERATOR
FRAMEWORK

IMMUTABLE
INFRASTRUCTURE

OPENSHIFT 4.0 WORKSTREAMS

AWS Installer + bootstrapping

Autoscale out of the box

MachineSet node pools

RHEL CoreOS

Discourage SSH/node mutation

Ignition for Machine config

SDK & testing tools

OperatorHub for discovery

OLM delivers upper stack services



GENERAL DISTRIBUTION

Fully automated day-1 and day-2 operations
AUTOMATED CONTAINER OPERATIONS

Infra provisioning

Embedded OS

Full-stack deployment

On-premises and cloud

Unified experience

Secure defaults

Network isolation

Signing and policies

Audit and logs

Multi-cluster aware

Monitoring and alerts

Zero downtime upgrades

Full-stack patch & upgrade

Vulnerability scanning

INSTALL HARDENDEPLOY OPERATE

AUTOMATED OPERATIONS



IMMUTABLE INFRASTRUCTURE

OPERATING SYSTEM

OPENSHIFT PLATFORM

OPENSHIFT 3

● Manually provision RHEL, bring to cluster

● Rely on admin to correctly configure OS

● Configuration drift over time

● Upgrades control the platform and limited 

parts of the node



OPERATING SYSTEM

IMMUTABLE INFRASTRUCTURE

OPERATING SYSTEM

OPENSHIFT PLATFORM CONTROL PLANE

OPENSHIFT 4OPENSHIFT 3



IMMUTABLE INFRASTRUCTURE

OPERATING SYSTEM

CONTROL PLANE For Day 2 management, the cluster needs full 
control over the nodes.



IMMUTABLE INFRASTRUCTURE

OPERATING SYSTEM

CONTROL PLANE For Day 2 management, the cluster needs full 
control over the nodes.

Immutability repeatability=
Immutability auditability=



IMMUTABLE INFRASTRUCTURE

OPERATING SYSTEM

CONTROL PLANE For Day 2 management, the cluster needs full 
control over the nodes.

Immutability repeatability=
Immutability auditability=
Immutability static clusters≠
Immutability no config changes≠



DAY 2
OPERATIONS

IMMUTABLE
INFRASTRUCTURE

OPENSHIFT 4.0 THEMES



INFRASTRUCTURE PROVISIONING

OpenShift 3 OpenShift 4

User Provisioned Infrastructure Default Optional

Installer Provisioned Infrastructure not possible Default



Provider Roadmap for OpenShift 4

4.0

4.1

4.2

4.3

Installer Provisioned 
Infrastructure (IPI)

User Provisioned 
Infrastructure (UPI)

Baremetal

Baremetal
On RHHI**

** On qualified hardware stack



New Installation Process
via openshift-install

● OpenShift 4 introduces a new CLI-based installer designed to 
easily provision of a “best practices” OpenShift cluster on RH 
CoreOS immutable infrastructure

○ Control plane must be deployed on RH CoreOS nodes
○ Support for adding RHEL infra/worker nodes coming in 4.1

● Simplified cluster creation with an interactive guided workflow
○ Allows for customization at each step
○ https://github.com/openshift/installer/blob/master/docs/user/customization.md 

● Quickly download installer client (& token) from 
https://cloud.openshift.com and run from anywhere

● Non-essential installation config options are now handled 
post-install via component operator CRD’s

● Used new installations of OpenShift 4 only!
○ Does NOT support installing or upgrading of OCP 3.x clusters!

$ ./openshift-install create cluster
? SSH Public Key /Users/<userid>/.ssh/id_rsa.pub
? Platform aws
? Region us-west-2
? Base Domain openshift.com
? Cluster Name ocp
? Pull Secret [? for help] 
*************************************************************
INFO Creating cluster...                      
INFO Waiting up to 30m0s for the Kubernetes API...
INFO API v1.11.0+c69f926354 up
INFO Waiting up to 30m0s for the bootstrap-complete event...
INFO Destroying the bootstrap resources...    
INFO Waiting up to 10m0s for the openshift-console route to 
be created...
INFO Install complete!                        
INFO Run 'export KUBECONFIG=<your working 
directory>/auth/kubeconfig' to manage the cluster with 'oc', 
the OpenShift CLI.
INFO The cluster is ready when 'oc login -u kubeadmin -p 
<provided>' succeeds (wait a few minutes).
INFO Access the OpenShift web-console here: 
https://console-openshift-console.apps.ocp.openshift.com
INFO Login to the console with user: kubeadmin, password: 
<provided>

Documentation: https://github.com/openshift/training/ 

openshift-install is downloadable 
from https://cloud.openshift.com!

https://github.com/openshift/installer/blob/master/docs/user/customization.md
https://cloud.openshift.com
https://github.com/openshift/training/
https://cloud.openshift.com


Download at try.openshift.com

$ openshift-install --help
$ openshift-install create install-config
$ openshift-install create manifests
$ openshift-install create ignition-configs
$ openshift-install create cluster
$ openshift-install destroy cluster
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NEW INSTALL EXPERIENCE
(IPI) BOOTSTRAP A SELF-MANAGED CLUSTER

install-config.yaml

Kubernetes manifests

Ignition configs
(bootstrap, master, 

worker)

Cluster
(kubeconfig)



20

cloud.openshift.com

OpenShift 4 cluster

OpenShift 4 cluster

OpenShift Dedicated

Tenancy 
1

OpenShift 4 clusterTenancy 
2

Operator Catalogue (MarketPlace)

Manage multiple 
clusters

Register and 
provision 
cluster

View clusters 
across clouds

Scale clusters

Consumption based 
billing

Deploy and 
manage K8s apps

Unified Hybrid Cloud

- Manage clusters across all 
infrastructure - On-prem or 
across cloud providers

- Deploy true hybrid services 
- behave like a cloud with 
full portability

- Pay based on consumption 
- with option to separate 
cloud bill

- Optionally choose fully 
managed (dedicated) 



UNIFIED HYBRID CLOUD INSTALLER

● Cloud-based multi-cluster management
○ New clusters on AWS, OCP, OSP, 

Azure and bare-metal
○ View existing clusters
○ Including OpenShift Dedicated

● Management operations
○ Install new clusters
○ View all registered clusters
○ Update clusters

cloud.openshift.com

AWS Google Azure On-Prem



MACHINE CONFIGURATION

● Red Hat CoreOS uses Ignition for 

configuration

● Ignition only runs once, on the first boot

● Ignition runs before systemd starts

○ Configure networking

○ Provision disks/RAID

{
  ignition
  profile
}

+

Applied at first boot

{
  ignition
  profile
}



CLUSTER API OBJECTS

● New API objects to declaratively manage 

the cluster

○ MachineDeployment

○ MachineSet

○ Machine

MachineDeployment
type=worker

MachineSet
Zone1

MachineSet
Zone2



CLUSTER API - MACHINES



CLUSTER API - MACHINE SETS



POSSIBLE CLUSTER ARCHITECTURE

Control Plane

m3.xlarge

Workers

m5.large

Logging & Monitoring

r5.2xlarge

Routing

m5.large

Internet Traffic

Load Balancer



● Scale Deployments independently

● Desired state managed by cluster

● Autoscale is no effort at all

● Rolling Machine config updates

CLUSTER ARCHITECTURE

MachineDeployment
type=worker

Control Plane

MachineDeployment
type=log-mon

MachineDeployment
type=router

Special GPU MachineDeployment=
Special security MachineDeployment=
Special $anything MachineDeployment=



● “Over-the-air” updates can be performed from either OpenShift Cluster Console: “Administration→Cluster 
Settings” menu or Red Hat Cloud web interface at https://cloud.openshift.com 

● Updates images are comprised of top level controller manifests, roles, and other resources necessary to update a 
cluster to a particular version

○ Bundled as a container image to avoid the need for a separate content delivery mechanism

Over-the-air Updates

https://cloud.openshift.com


Cluster Settings



Cluster Operators



DAY 2 OPERATIONS

Machine Operators Cluster Operators Update Operators



Operators = Automated like the cloud

Your app... automated like the cloud... 

but runs on...



GENERAL DISTRIBUTION

KUBERNETES OPERATOR FRAMEWORK
AN INNOVATIVE, MORE EFFICIENT WAY TO MANAGE CONTAINERIZED APPLICATIONS AT SCALE

Installation Upgrade Backup Failure 
recovery

Metrics
& insights Tuning

AUTOMATED LIFECYCLE MANAGEMENT

Operators codify operational knowledge and workflows to automate lifecycle 
management of containerized applications with Kubernetes



Can’t register your internal 
service with Amazon

Can have native support in 
OpenShift, including the CLI

$ oc get mongodbs
$ oc scale --replicas=3 mongodb/example 

Operators = Native Kubernetes experience
Your app...



OPERATOR FRAMEWORK

Operator Framework is an open 
source toolkit to manage 
application instances on 
Kubernetes in an effective, 
automated and scalable way.

Operator SDK

Operator 
Lifecycle 

Management

Operator 
Metering



OPERATOR SDK

Go SDKAnsible SDKHelm SDK

“No code” Operator Perfect for Ops Full power & features

Testing framework & Scorecard

Red Hat verification

● “No code” improvements to Helm 
SDK user experience

● operator-sdk new memcached-operator 
--type=helm --helm-chart=stable/memcached

● Testing is extremely important for 
Operators, now we have a testing 
framework built in

● SDK includes a “scorecard” to 
ensure your Operator is technically 
correct

● Support new RHEL universal base 
image

OperatorHub



AVAILABLE NOWOPERATOR MATURITY MODEL
Phase I Phase II Phase III Phase IV Phase V

Basic Install

Automated application 
provisioning and 
configuration management

Seamless Upgrades

Patch and minor version 
upgrades supported

Full Lifecycle

App lifecycle, storage 
lifecycle (backup, failure 
recovery)

Deep Insights

Metrics, alerts, log 
processing and workload 
analysis

Auto Pilot

Horizontal/vertical scaling, 
auto config tuning, abnormal 
detection, scheduling tuning



OPERATORHUB

● Accessible to admins only
● Discovery/install of all optional 

components and apps
● Upstream and downstream 

content
● ISV partners will support their 

Operators

Red Hat Products
ISV Partners
Community

TYPES OF OPERATORS



Extending the Platform

A slimmer default install, with incremental feature buy-in



BASE INSTALL CONFIRMED FOR 4.0

Console & Auth
Monitoring

Over-the-air Updates
Machine Management

Optional Service Brokers
Optional OCP Components
Red Hat Product Operators

ISV/Partner Operators
Community Operators

NEW INSTALLER OPERATORHUB



Operator Powered UI Extensions

SERVICE MESH

External Application Launcher CNV

Native Experience

MONITORING

Native + External Links

Core Platform
OPERATOR &

BROKER APPS

Dev. Catalog
METERING &
CHARGEBACK

Native Experience

OCP 4.0

OCP 4.1

OCP 4.1

OCP 4.0

OCP 4.1



● Entry point for a developer to access all services available to them
● Merges all capabilities from Operators, Service Catalog, Brokers, and S2I

DEVELOPER CATALOG CONFIRMED FOR 4.0



SERVICE MESH

Observe Observe

Secure

ControlConnect

Jaeger Prometheus

Istio

Product Manager: Brian Harrington



CONTAINER-NATIVE VIRTUALIZATION

● CNV 1.3 Tech Preview (now)
● CNV 1.4 Tech Preview (soon)

○ Operators for KubeVirt, 
Containerized data importer

https://docs.openshift.com/container-platform/3.11/cnv_install/cnv_install.html


CPU
Memory
Storage

Request
Actual Usage
Utilization %

Pod
Namespace

Node
Cluster

METERING/CHARGEBACK

● Testing a developer preview now
● Install from OperatorHub

● Base functionality on all providers
● Tie into cloud providers for $$
● Included reports for 80% use-case

● Customers can write custom 
reports and time periods

● Popular use-case: same teams over 
requesting RAM



Cluster Monitoring in 4.0 

Provide a single, unified, and native 
experience for Cluster Admins to 

manage alerts and start 
troubleshooting.

Provide a streamlined experience 
to setup app monitoring with 

Prometheus for tenants through the 
Operator Hub.



1 - Customer don't like serial upgrades

2 - Customer would like a recovery process and automation in the event of 
cluster-wide failure

3 - Customer would like to able to migrate applications between clusters

UPGRADE PLAN
Customer requirements 

v3.x v4.x



Focus on migration utility vs In-place upgrades 

Utility will target:

● Cluster and project configuration
● Registry Content
● Application workloads

Goal is to migrate a cluster of OpenShift 3.x over to an OpenShift 4.x

Forecasting ability to demonstrate this by middle of the year*

UPGRADE PLAN
Migration targets

v3.x v4.x



THANK YOU

http://openshift.com


