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Instructors : Marcel, Kees and Jan.
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HCS
Agenda

o Introductions - Marcel

e Linux Containers - Marcel

o OpenShift Architecture - Kees

o Container Native Storage / Ceph Architecture - Jan
e Labs!

3 OPENSHIFT TECHNICAL OVERVIEW %\computmin ‘Hadﬂat

Vooruit met IT



.......

4 OPENSHIFT TECHNICAL OVERVIEW \computram ‘Hﬂdl-lat
Voorui it met IT



Self-Service A

Multi-language
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Collaboration h ’]

Multi-tenant —5 R g @
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WHAT ARE CONTAINERS? HCS

It Depends Who You Ask

INFRASTRUCTURE APPLICATIONS

e Application processes on ashared kernel e Packageappswith all dependencies
e Simpler,lighter,and denser than VMs e Deploytoanyenvironmentinseconds
e Portable across different environments e Easilyaccessed and shared
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VIRTUAL MACHINES AND CONTAINERS

VIRTUAL MACHINES

VM

OS Dependencies

Kernel

virtual machines are isolated
apps are not
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CONTAINERS

Container Container Container Container

Container Host (Kernel)

Hardware

containers are isolated
so are the apps
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VIRTUAL MACHINES AND CONTAINERS

Virtual Machine

Application

OS dependencies

Operating System

== VM Isolation

== Complete OS

== Static Compute

== Static Memory

== High Resource Usage
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Container

Application

OS dependencies

Container Host

== Container Isolation
== Shared Kernel

== Burstable Compute
== Burstable Memory
% Low Resource Usage
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HCS

C OMUPANY

APPLICATION PORTABILITY WITH CONTAINERS

RHEL Containers + RHEL Host = Guaranteed Portability
Across Any Infrastructure

Container Container Container Container Container

Application icati Application icati Application
ependencies ependencies ependencies e i

PRIVATE CLOUD PUBLIC CLOUD
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RAPID SECURITY PATCHING USING HCS
CONTAINER IMAGE LAYERING

l_ Image Layer 3 i Application Layer |
l_ Image Layer 2 i Java Runtime Layer
l_ Image Layer 1 l | OS Update Layer

Base Image

ContainerImage Layers Example ContainerImage

Base RHEL
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% cri-o

A lightweight, OCl-compliant container runtime

Any OCl-compliant
Optimized for container from any Improve Security and

Kubernetes OCl registry Performance at scale
(including docker)
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CRI-O Supportin OpenShift I-OIMC”§

CRI-Otracks and versions identical to Kubernetes, simplifying support permutations

CRI-0 113 @ Kubernetes 1.13 OpenShift 4.1 o

CRI-O 1.16 @ Kubernetes 1.16 OpenShift 4.3 O
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YOUR CHOICE OF INFRASTRUCTURE HIC5

< i % i i
£y 2Ty
== =g

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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NODES RHEL INSTANCES WHERE APPS RUN FICS

RHEL/CoreOS RHEL/CoreOS RHEL/CoreOS

RHEL/CoreOS RHEL/CoreOS RHEL/CoreOS

PHYSICAL VIRTUAL PRIVATE PUBLIC
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APPS RUN IN CONTAINERS HCS

NODE NODE

Container
Image

LT
A

RHEL/CoreOS RHEL/CoreOS

Container

am]
R

RHEL/CoreOS

BBk EE&
CECD |gCdld

RHEL/CoreOS RHEL/CoreOS
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PODS ARE THE UNIT OF ORCHESTRATION HICS

RHEL/CoreOS RHEL/CoreOS RHEL/CoreOS
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THE CONTROL PLANE

o ‘ ‘ ‘

RHEL/CoreOS RHEL/CoreOS RHEL/CoreOS

RHEL CoreOS
RHEL/CoreOS RHEL/CoreOS RHEL/CoreOS

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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APl AND AUTHENTICATION

CONTROL PLANE ‘

RHEL/CoreOS RHEL/CoreOS

RHEL CoreOS

RHEL/CoreOS RHEL/CoreOS

PRIVATE

PHYSICAL VIRTUAL PUBLIC

RHEL/CoreOS

RHEL/CoreOS

o

HYBRID
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DESIRED AND CURRENT STATE

CONTROL PLANE ‘

RHEL/CoreOS RHEL/CoreOS RHEL/CoreOS

RHEL CoreOS

RHEL/CoreOS RHEL/CoreOS RHEL/CoreOS

o

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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RHEL/CoreOS RHEL/CoreOS RHEL/CoreOS

REGISTRY

RHEL CoreOS
RHEL/CoreOS RHEL/CoreOS

PHYSICAL VIRTUAL PRIVATE PUBLIC

)

computrain
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INTEGRATED CONTAINER REGISTRY H&S
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ORCHESTRATION AND SCHEDULING HCS

- ‘ ‘

RHEL/CoreOS RHEL/CoreOS RHEL/CoreOS

SCHEDULER
REGISTRY

RHEL CoreOS
RHEL/CoreOS RHEL/CoreOS

PHYSICAL VIRTUAL PRIVATE PUBLIC
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PLACEMENT BY POLICY L

CONTROL PLANE

RHEL/CoreOS RHEL/CoreOS RHEL/CoreOS

SCHEDULER
REGISTRY

RHEL CoreOS
RHEL/CoreOS RHEL/CoreOS

PHYSICAL VIRTUAL PRIVATE PUBLIC
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AUTOSCALING PODS P

CONTROL PLANE

RHEL/CoreOS RHEL/CoreOS RHEL/CoreOS

SCHEDULER
REGISTRY
HEALTH/SCALING
o
RHEL CoreOS

RHEL/CoreOS RHEL/CoreOS RHEL/CoreOS

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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SERVICE DISCOVERY HCS

SERVICE LAYER

CONTROL PLANE

APV/AUTHENTICATION

DATA STORE
RHEL/CoreOS RHEL/CoreOS

SCHEDULER
REGISTRY

HEALTH/SCALING

RHEL CoreOS
RHEL/CoreOS RHEL/CoreOS

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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PERSISTENT DATA IN CONTAINERS HIES

SERVICE LAYER

PERSISTENT
CONTROL PLANE STORAGE

APV/AUTHENTICATION

SCHEDULER
REGISTRY

HEALTH/SCALING

RHEL CoreOS
RHEL/CoreOS RHEL/CoreOS

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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ROUTING AND LOAD-BALANCING HCS

PERSISTENT
CONTROL PLANE STORAGE

APV/AUTHENTICATION

DATA STORE
RHEL/CoreOS RHEL/CoreOS

SCHEDULER
REGISTRY

HEALTH/SCALING

RHEL CoreOS
RHEL/CoreOS RHEL/CoreOS

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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ACCESS VIA WEB, CLI, IDE AND APl HIGS

PERSISTENT
CONTROL PLANE STORAGE

APVAUTHENTICATION
DATA STORE
RHEL/CoreOS RHEL/CoreOS
SCHEDULER
REGISTRY
1 d EXISTING : HEALTH/SCALING

p. TOOLSETS

OPERATIONS

RHEL CoreOS

RHEL/CoreOS RHEL/CoreOS

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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HCS

C OMPANY

OCS 4 Component Overview

« META OPERATOR

o« MACHINE APland MACHINE SETS
e ROOK (CEPH) OPERATOR

« MCG (NOOBAA)OPERATOR
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Rook Architecture HCS

—_— X0 —— X0 — XO
App App App
Volume Claim Volume Claim \\

iz ROOK pods

(Goee) (Frem) (B
(@) (@) EEm (@

@ 0sD's @ osD's @ osD's @ osD's @ 0sD's
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HCS

C OMPANY

OCS SIZING GUIDELINES

e OCSNODESNEED TO HAVE MINIMUM OF 16vCPU AND 64GB RAM

o« MINIMUM NODES # - The MINIMUM amount of storage nodesis 3

e PV SUPPORTED # - Out-of-the-Box 0CS4.2 supportsupto 1500 PVs
o« ADDITIONAL NODES - Each additional node enables for+500 PVs

o MAXIMUMNODES # - The MAXIMUM number ofnodesin a clusteris 10
e MAXIMUMPYV # - The MAXIMUM number of PVs can scale to 5000 PVs
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