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S elf-S ervice

Multi- language

Automation

Collaboration

Multi-tenant

S tandards-based

Web-scale

Open S ource

E nterprise Grade

S ecure
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● Introductions
● Linux Containers (review)
● OpenShift Architecture
● Container Native Storage /  Ceph Architecture
● Labs!

Agenda



LINUX CONTAINERS
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WHAT AR E  CONTAINE R S ?
It Depends Who You Ask

● Application processes on a shared kernel

● Simpler, lighter, and denser than VMs

● Portable across different environments

● Package apps with all dependencies

● Deploy to any environment in seconds 

● E asily accessed and shared

INFRASTRUCTURE APPLICATIONS
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V IR TUAL MACHINE S  AND CONTAINE R S

VIR TUAL MACHINE S CONTAINE R S

virtual machines are isolated
apps are not

containers are isolated
so are the apps

VM 

OS Dependencies

K ernel

Hypervisor

Hardware

App App App App

Hardware

Container Host (K ernel)

Container

App

OS  deps

Container

App

OS  deps

Container

App

OS  deps

Container

App

OS  deps
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Container Host

Container

Application

OS  dependencies

Virtual Machine

Application

OS  dependencies

Operating S ystem

V IR TUAL MACHINE S  AND CONTAINE R S

VM Isolation
Complete OS
S tatic Compute
S tatic Memory
High R esource Usage

Container Isolation
S hared K ernel
B urstable Compute
B urstable Memory
Low R esource Usage
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V IR TUAL MACHINE S  AND CONTAINE R S

Container Host

Container

Application

OS  dependencies

Dev

IT Ops
Infrastructure

Virtual Machine

Application

OS  dependencies

Operating S ystem

IT Ops
(and Dev, sort of)

Infrastructure

Clear ownership boundary 
between Dev and IT Ops 
drives DevOps adoption 

and fosters agility

Optimized for stability                

Optimized for agility
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V irtual machines are NOT portable across hypervisor and 
do NOT provide portable packaging for applications

APPLICATION POR TAB ILITY WITH VM

VM Type X

Application

OS  dependencies

Operating S ystem

B AR E  ME TAL PR IVATE  CLOUD PUB LIC CLOUD
VIR TUALIZATIO

NLAPTOP

Application

OS  dependencies

Operating S ystem

VM Type Y

Application

OS  dependencies

Operating S ystem

VM Type Z

Application

OS  dependencies

Operating S ystem

Guest VM

Application

OS  dependencies

Operating S ystem
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APPLICATION POR TAB ILITY WITH CONTAINE R S

LAPTOP

Container

Application

OS  dependencies

Guest VM

R HE L

B AR E  ME TAL

Container

Application

OS  dependencies

R HE L

VIR TUALIZATIO
N

Container

Application

OS  dependencies

Virtual Machine

R HE L

PR IVATE  CLOUD

Container

Application

OS  dependencies

Virtual Machine

R HE L

PUB LIC CLOUD

Container

Application

OS  dependencies

Virtual Machine

R HE L

R HE L Containers + R HE L Host = Guaranteed Portability
Across Any Infrastructure 
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B ase Image

Image Layer 1

Image Layer 2

Image Layer 3

B ase R HE L

OS  Update Layer

J ava R untime Layer

Application Layer

Container Image Layers E xample Container Image

R APID S E CUR ITY PATCHING US ING
CONTAINE R  IMAGE  LAYE R ING
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A lightweight, OCI-compliant container runtime

12

Optimized for 
K ubernetes

Any OCI-compliant 
container from any 

OCI registry
(including docker)

Improve S ecurity and 
Performance at scale



OPENSHIFT 
ARCHITECTURE
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YOUR  CHOICE  OF INFR AS TR UCTUR E

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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NODE S  R HE L INS TANCE S  WHE R E  APPS  R UN
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RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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RHEL/CoreOS

NODE

c

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

C

C

C C

C

C

C CC C

APPS  R UN IN CONTAINE R S

16

Container 
Image

Container 

Pod
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PODS  AR E  THE  UNIT OF OR CHE S TR ATION

RHEL/CoreOS

NODE

c

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

C

C

C C

C

C

C CC C
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RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

18

THE  CONTR OL PLANE

RHEL CoreOS

CONTROL PLANE

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE
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API AND AUTHE NTICATION

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL CoreOS

CONTROL PLANE

API/AUTHENTICATION

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE
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DE S IR E D AND CUR R E NT S TATE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID

RHEL CoreOS

CONTROL PLANE

API/AUTHENTICATION

DATA STORE

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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INTE GR ATE D CONTAINE R  R E GIS TR Y

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL

RHEL/CoreOS

NODE

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID

RHEL CoreOS

CONTROL PLANE

API/AUTHENTICATION

DATA STORE

NODE

REGISTRY

RHEL/CoreOS
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OR CHE S TR ATION AND S CHE DULING

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL

RHEL/CoreOS

NODE

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID

RHEL CoreOS

CONTROL PLANE

API/AUTHENTICATION

DATA STORE

SCHEDULER

NODE

REGISTRY

RHEL/CoreOS
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PLACE ME NT B Y POLICY

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID

RHEL CoreOS

CONTROL PLANE

API/AUTHENTICATION

DATA STORE

SCHEDULER
REGISTRY

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

C

C

RHEL/CoreOS

NODE

c

C

C
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RHEL/CoreOS

NODE

RHEL/CoreOS
EL

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

RHEL/CoreOS

NODE

C

C

RHEL/CoreOS

NODE

c

C

C
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AUTOS CALING PODS

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID

RHEL CoreOS

CONTROL PLANE

API/AUTHENTICATION

DATA STORE

SCHEDULER
REGISTRY

HEALTH/SCALING
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S E R VICE  DIS COVE R Y

SERVICE LAYER

REGISTRY

RHEL/CoreOS

NODE

C

C

RHEL/CoreOS

NODE

C C

RHEL/CoreOS

NODE

c

C

C

RHEL/CoreOS

NODE

C C

RHEL/CoreOS

NODE

C

RHEL/CoreOS

NODE

C

RHEL CoreOS

CONTROL PLANE

API/AUTHENTICATION

DATA STORE

SCHEDULER

HEALTH/SCALING

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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PE R S IS TE NT DATA IN CONTAINE R S

SERVICE LAYER

PERSISTENT
STORAGE

REGISTRY

RHEL/CoreOS

NODE

C

C

RHEL/CoreOS

NODE

C C

RHEL/CoreOS

NODE

c

C

C

RHEL/CoreOS

NODE

C C

RHEL/CoreOS

NODE

C

RHEL/CoreOS

NODE

C

RHEL CoreOS

CONTROL PLANE

API/AUTHENTICATION

DATA STORE

SCHEDULER

HEALTH/SCALING

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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R OUTING AND LOAD-B ALANCING

SERVICE LAYER

ROUTING LAYER

PERSISTENT
STORAGE

REGISTRY

RHEL/CoreOS

NODE

C

C

RHEL/CoreOS

NODE

C C

RHEL/CoreOS

NODE

c

C

C

RHEL/CoreOS

NODE

C C

RHEL/CoreOS

NODE

C

RHEL/CoreOS

NODE

C

RHEL CoreOS

CONTROL PLANE

API/AUTHENTICATION

DATA STORE

SCHEDULER

HEALTH/SCALING

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID
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ACCE S S  VIA WE B , CLI, IDE  AND API

EXISTING 
AUTOMATION 

TOOLSETS

SCM
(GIT)

CI/CD

SERVICE LAYER

ROUTING LAYER

PERSISTENT
STORAGE

REGISTRY

RHEL/CoreOS

NODE

C

C

RHEL/CoreOS

NODE

C C

RHEL/CoreOS

NODE

c

C

C

RHEL/CoreOS

NODE

C C

RHEL/CoreOS

NODE

C

RHEL/CoreOS

NODE

C

RHEL CoreOS

CONTROL PLANE

API/AUTHENTICATION

DATA STORE

SCHEDULER

HEALTH/SCALING

PHYSICAL VIRTUAL PRIVATE PUBLIC HYBRID



CONTAINER NATIVE 
STORAGE
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RED HAT CEPH STORAGE
ARCHITECTURAL COMPONENTS

RBD
A reliable, fully distributed block device  

with cloud platform integration

RGW
A web services gateway for object  

storage, compatible with S 3  and S wift

APP HOST/VM

LIBRADOS
A library allowing apps to directly access R ADOS  (C, C++, J ava, P ython, R uby

RADOS
A software-based reliable, autonomous, distributed object store comprised of  self-

healing, self-managing, intelligent storage nodes and lightweight monitors

CEPHFS*
A distributed file system with POS IX 

semantics & scale-out metadata

CLIENT
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RED HAT CEPH STORAGE
ARCHITECTURAL COMPONENTS

RBD
A reliable, fully distributed block device  

with cloud platform integration

RGW
A web services gateway for object  

storage, compatible with S 3  and S wift

APP HOST/VM

LIBRADOS
A library allowing apps to directly access R ADOS  (C, C++, J ava, P ython, R uby

RADOS
A software-based reliable, autonomous, distributed object store comprised of  self-

healing, self-managing, intelligent storage nodes and lightweight monitors

CEPHFS*
A distributed file system with POS IX 

semantics & scale-out metadata

CLIENT

*  CephFS is Tech Preview in R HCS 2
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RADOS
RELIABLE AUTONOMOUS DISTRIBUTED OBJ ECT STORE

OSDs (Object Storage Daemons)
• 10s to 10000s in a cluster
• One per disk (or one per SSD, RAID group…)
• Serve stored objects to clients
• Intelligently peer for replication & recovery
• Minimum 3 per cluster

MONs (Monitors)
• Maintain cluster membership and state
• Track health of the cluster
• Provide consensus for distributed decision-making
• Small, odd number
• These do not serve stored objects to clients (not in the data path)
• Minimum 3 per cluster
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RADOS CLUSTER

RADOS CLUSTER
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RED HAT CEPH STORAGE
ARCHITECTURAL COMPONENTS

RBD
A reliable, fully distributed block device  

with cloud platform integration

RGW
A web services gateway for object  

storage, compatible with S 3  and S wift

APP HOST/VM

LIBRADOS
A library allowing apps to directly access R ADOS  (C, C++, J ava, P ython, R uby

RADOS
A software-based reliable, autonomous, distributed object store comprised of  self-

healing, self-managing, intelligent storage nodes and lightweight monitors

CEPHFS*
A distributed file system with POS IX 

semantics & scale-out metadata

CLIENT

*  CephFS is Tech Preview in R HCS 2
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LIBRADOS - RADOS ACCESS FOR APPS

LIBRADOS
• Direct access to R ADOS for applications (C, 

C++, P ython, PHP, J ava, E rlang)
• Direct access to storage nodes
• No HTTP overhead – fast, socked-based 

connection
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ACCESSING A RADOS CLUSTER

LIBRADOS

APPLICATION

OBJECTS

S ocket

RADOS CLUSTER
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RED HAT CEPH STORAGE
ARCHITECTURAL COMPONENTS

RBD
A reliable, fully distributed block device  

with cloud platform integration

RGW
A web services gateway for object  

storage, compatible with S 3  and S wift

APP HOST/VM

LIBRADOS
A library allowing apps to directly access R ADOS  (C, C++, J ava, P ython, R uby

RADOS
A software-based reliable, autonomous, distributed object store comprised of  self-

healing, self-managing, intelligent storage nodes and lightweight monitors

CEPHFS*
A distributed file system with POS IX 

semantics & scale-out metadata

CLIENT

*  CephFS is Tech Preview in R HCS 2
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THE RADOS GATEWAY (RGW)

RADOSGWRADOSGW

LIBRADOS

R E S T

S ocket

LIBRADOS

RADOS CLUSTER
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RED HAT CEPH STORAGE
ARCHITECTURAL COMPONENTS

RBD
A reliable, fully distributed block device  

with cloud platform integration

RGW
A web services gateway for object  

storage, compatible with S 3  and S wift

APP HOST/VM

LIBRADOS
A library allowing apps to directly access R ADOS  (C, C++, J ava, P ython, R uby

RADOS
A software-based reliable, autonomous, distributed object store comprised of  self-

healing, self-managing, intelligent storage nodes and lightweight monitors

CEPHFS*
A distributed file system with POS IX 

semantics & scale-out metadata

CLIENT

*  CephFS is Tech Preview in R HCS 2
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STORING VIR TUAL DISKS
VM

HYPERVISOR

LIBRBD

RADOS CLUSTER
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SCALABLE METADATA SERVERS

METADATASERVER
• Manages metadata for a POSIX-compliant  

shared filesystem
• Directory hierarchy
• File metadata (owner, timestamps, mode, etc.)
• Stores metadata in R ADOS
• Does not serve file data to clients
• Only required for shared filesystem
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R E D HAT CE PH S TOR AGE  ACCE S S  ME THODS

DISTRIBUTED FILE* OBJECT BLOCK

SOFTWARE-DEFINED STORAGE CLUSTER



NEW in OpenShift 4



OPENSHIFT TECHNICAL OVERVIEW

What’s new in OpenS hift 4

• Installationmodes: IP I and UPI

• Cluster Upgrades over the Air

• CR I-O and quay instead of Docker

• Completely new WebUI

• Operator Framework

• Developers focus with odo and CodeR eady

• Service Mesh and K natives Framework

• Serverless



GUID Grabber: https:// bit.ly /37riwJM
Lab Code:  196b
Activation key: 121b8
E -Mail Address: Login with the email you 
used for the event registration

OpenS hift Operations and 
Container Native S torage 
Test Drive



LABS!
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