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Amazon EC2

B linux ™Windows

RackSpace

B inux "™Windows

“Linux is twice as
popular as Windows on
Amazon Web Services.™

“On the RackSpace
cloud, the split is even
starker: 75 %to 25 %,

again in favor of Linux."?
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0
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Source: Worldwide Client and Server Operating Environments
Market Analysis and 2012-2016 Forecast and 2011 Vendor
Shares: The Changing Dynamics and Demographics
(IDC #236428, August 2012).
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&) ManagelQ’
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CLOUDFORMS
oVirt
100,000+ O s  RED HAT
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RED HAT

Red Hat Open Hybrid Cloud Stack

Cloud Orchestration CloudForms
CLOUD MANAGEMENT
OS and App Lifecycle Management Satellite
App App App App App App
xPaaS Engine
Paa$S Engine
Server Virtualization and laaS Engines RHELOSP CLOUD ENGINES

Compute Abstraction Red Hat Enterprise Linux

Storage Abstraction Red Hat Storage Server | ICE
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Open Virtualization Infrastructure
Qe Ul @ M
i @ | CANONICAL OV"‘t fedorol

=T SUSE stomers .
Partners and individual contributors ‘ ‘

...............................................................

* Integration testing
* Quality engineering

* Security hardening | RED HAT' Enterprise grade
| ‘ redhat. « Supportability | ENTERPRISE virtualization

* Documentation VIRTUALIZATION infrastucture

* Performance
* Scalability testing

_______________________________________________________________

O redhat.
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QE JIAR OZME : o\t (

Virt

DOWNLOAD DOCUMENTATION

Open your virtual datacenter

oVirt manages virtual
machines, storage and
virtualized networks.

oVirl 3.4.3 Released!

The oVirt development team is pleased to
announce the general availability of oVirt
3.4.3 as of Jul 18th 2014, This release
continues to place oVirt as a leading KVM
management application and open source
alternative to VMware vSphere.

oVirt is a virtualization
platform with an easy-to-use
web interface

Start using oVirt now »

Packed wilh Fealures

* Choice of stand-alone Hypervisor or
install-on-top of your existing Linux
installation

* High availability

* Live migration

COMMUNITY

DEVELOP Q, SEARCH

oVirt is powered by the Open
Source you know - KVM on

Linux.

iSCSI, FC, NFS, and local storage

Enhanced security: SELinux and
Mandatory Access Control for VMs and
hypervisor

Scalability: up to 64 vCPU and 2TB vRAM

Everything is open sourced

e  http://www.ovirt.org/wiki

Mailing lists

» users@ovirt.org loVirt Platform user list

* announce@ovirt.org oVirt Platform
announce list

*  engine-devel@ovirt.org loVirt-engine devel

list

node-devel@ovirt.org loVirt-node devel list

IRC

*  #Hovirt on irc.oftc.net

oVirt

23
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1%l &S0l OLOIHHI0IX : KVM

@ RED HAT®
. ) ENTERPRISE
21\;‘Kv M VIRTUALIZATION

R
ﬁ RED HAT
RED HAT' OPENSTACK

ENTERPRISE LINUX

RED HAT’
——) STORAGE

KVM2 SPECvirte]  EAL4+Q15(2) SE = 12 KVMS 0|85F MHEZXCQIx86 2FH  S2RE 7H43IE ¢
7HMHA SSHEHAE  LinuxZ 0|8t 0 70% H|IE H&s M2l RHELZ ¢t RH OS2} Ci[o]E{ M
Top6/11 £ 7|18 (1) Mandatory Access 1= E11 (3) Microsoft Windows E 7[:31E 2ist
Control M3 £ 2HX|H (4) RHEV HMIE ZEEZE?|
(°]
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di=% AHIHOIX JHa% (RHEV) O 1€ A

Web Browser Web Browser REST API Command Line
Administration Portal User Portal Interpreter Shell
,-
ADMIN
Directory Service ,[ ,l, I ,l,
-® - .
* s JBoss JBoss EAP Application
B by Aed Hat
—————
RHEV Manager
Database

Storage
Domain

RHEL HOST KV M RHEV HYPERVISOR HOST RHEV HYPERVISOR HosT [T
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di=% AHII0IX JHATL (RHEV)

w Red Hat Enterprise Virtualization Logged in user: jjameson | Configure | Guide | About | Sign Out

Search: Vms:

Data Centers

A

) |

Clusters I Hosts I Storage H Disks n\i"irtual Machines

Templates

Users

Dashboard Events |

Tree Mew Server Mew Deskiop Edit F R mnm m Migrate Ca Cxport Change CD Assign Tags  Show Report Guide Me v 1-100 >
Expand All Collapse All
Name Host IP Address Cluster Data Center Memory CPU Network  Display Status Uptime Logged-in User
' r_\J - B LAUDOCEDL miuuusuw U LU =100l v v o LAWY T
2 2
¥ [ Production-ISCSI 4 & Demo-ConfigServer rhel-hd 10.3.77.20 Production Production-1SCSI Mg 1% 0% Spice Up 1 day m
v (3 Storage & & DEMO-JBossVM1  rhel-h3 10.3.77.17 Production Production-1SCSI | 6% 0% 0% Spice Up 1 day
@ Storage2-1S0 4 & DEMO-JBossVM2  rhel-h2 10.3.77.18 Production Production-1SCSI 8 1% 0% Spice Up 1 day
@ Storage1-iscsi 4 & DEMO-JBossVM3  rhel-h6 10.3.77.19 Production Production-1SCSI 0% 0% 0% Spice Up 1 day
@ Storage2-Export - B ]
Templates & E DEMO-LoadBalance rel-hs Production Production-ISCSI 0% 1% 0% | Spice Up 1 day
v (GCusters A & DEMO-luci rhel-hd 10.3.77.10 Production Production-ISCS|  JBR% 1% 0% | Spice Up 1 day
¥ () Preduction
! ) H & & DEMO-mrg-node0 rhel-h1 10.3.76.119 Production Production-1SCSI B1oe 1% 0% Spice Up 1 day .
v [ Hosts "
0 rhel-ht & &5 DEMO-mrg-nodei rhel-h3 10.3.76.150 Production Production-1SCSI B2% 1% 0% Spice Up 1 day v
General Network Interfaces Disks Snapshots | Applications | Permissions Events
0 rhel-h2
() rhel-h3
0 b Name: Defined Memory: Origin:
rhel-hd
) © Description: Physical Memory Guaranteed: Run On:
U rhel-n5 Template: Number of CPU Cores: Customn Properties:
| rhel-hE&

Operating Systemn Highly Available: Cluster Compatibility Version

USE Policy:

Ms
‘u vis

Default Display

Ol

AZISA JHag) olxat 22| (hosts, VMs, networking, storage, templates, etc.)
. T2 HYXIE 26 CjXFCI=! (500+ hosts & 10,000+ VMs)
. 22| 2IE{H|0]A : GUI, M[4X|2& RESTful API, Linux CLI, Python SDK
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QOAA J|HI0] F2IRLE 2H EHE : OpenStack
= I QIEAEH HELIE|-) RDO -) RHEL OSP

fedoroo

RED HAT'

> ENTERPRISE LINUX

100,000+ ,A
PROJECTS %> CentOS

v

ENTERPRISE LINUX
= OPENSTACK PLATFORM
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Platinum JIgle = #0{0l11 F= Red Hat

&= atat ubu n tu® @ = == 5 nebula
Supported by Canonical — —— — ~—
ATET _{_Z:infziial _________ - HP IBM MNebula
i :
1 1 :
1 1 =
@mkspace. 1 2 redhat H
mackapoce || €9  “suse
1
Rackspace i Red Hat, Inc. : SUSE
191 23008 V1Y &N
%e&% o]
cazmznznus c13c0 Goudeaing DreamHost
CCAT Cisco Cloudscaling Dell DreamHost
== S -
= e — intel) o
® eflovance (intel JuniPer MIRANTIS
ERICSSON
eNovance Ericsson Iintel Juniper Networks Mirantis
A1 MORPH sss NEC @%Z/ vimware | YaHooO!
N I u = PISTON “" """ 'COMPUTING
Morphlabs NEC NetApp Piston Cloud VMware Yahoo!
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& & 21 OPENSTACK JH& &0

Grizzly/Havana/icehouse dE J|0HE : 1Y

.........

2000

1500

1000

S00

_________

Red Hat
Rackspace
=18

HP
Mebula
Intel

elMlovance

Whiware
Bl canonical
Bl cCloudscaling

http://bitergia.com/public/reports/openstack/2013_04_grizzly/

Core Projects

Compan Commits Anuthors
Red Hat 836 31

IBM 600
Rackspace 534
HP 277
Nebula 218
Intel 163
VMware 150
Canonical 144
Cloudscaling 109
SwiftStack 77
All Projects

38
47
37
9
11
4
11
3
4

Compan Comimits Authors
Red Hat 1853 38

F.ackspace
IBM

HP

Nebula

Intel
eMNovance
VMware
Canonical
Cloudscaling,

902
895
401
286
243
238
186
184
175

57
41
49
10
13
7
4
13
3
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NOVA

TEIUD
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4001011
qL000L
Tl

COMPUTE

XX A EH

h—ﬂ

GLANCE

(o)

IMAGE
SERVICE

RHEL OSP

OBJECT
STORE

HORIZON

DASHBOARD
KEYSTONE

@
=

IDENTITY
SERVICE

CEILOMETER

NEUTRON CINDER

NETWORKING VOLUME ORCHESTRATION TELEMETRY

SERVICE

RED HAT ENTERPRISE LINUX

- 25
. AT
- QISH
« RHELY

= Foreman E% AT FAES ¢l

Ol OB 19N , THY

OIDAIABI(HW & ISV)
AT X HAE 40| AT 2 =0l LS Full support & 1S

AHI OIR J|HI0] 2EA
20| =& 0l OpenStackill RHELO &= T

ZHH 3Rl M X|/A Y (incl. Neutron & firewall)
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dicd QEAEI| JIA]
RHEL 71Yt0] OpenStackil RHELOjl Q8 =3 Al ML
HNE 20| =Z2] A%t OpenStack D= M3
XA el = HMO0 HOHA 1/2+92H O =3, 2O Oli2tEl, ME A WX E §| 3
CIZE MEHH - HI=% 3921 OpenStack MEY == 181t RHEL A H Al
RHELt Windows Y= =0l (o =S XA
OpenStack Core JH&/IHXIC] 2H&l J] 04X}

RRRRRR

openstack

Time to stabilize,

L1 > \ certify, backport etc.
openstack github backparts ° Initia"y 1 year
lifecycle
. Source code only oW 0>
. Releases every 6 month redbiat Goaostack U
« 2 to 3 'snapshots’ Sithes e
including bug fixes P i

« No more fixes/snapshots
after next release
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Ml Zla10] 2EAE MEY 03 AIAE

——  OEMs and IHVs L3 1svs

L |

System Integrators < > Cloud Service Providers

' O
Managed Service @ Channel Partners
Providers

« Members : 235+ , April 2013 ~

« Certified solutions : 900 +

« RHEL certified compute servers : 4,000 +
« Applications available on RHEL : 13,000 +

- Large catalog of Windows certified applications

Q redhat.
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=d2H AEdX|Q0] |21t St

Fﬁj Horizon
L - Dashboard
Keystone
Glance Swift Quantum Cinder %
.
& L -

L il ) Idemntity
4 # - - Service
Compute mage Object MNetworking Valume

Mode Sture Store service

[ swirtapr
e &> -
Cinder

MNMova

Red Hat Storage Server
EEEEEE
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OPEN STACK

KEYSTONE API SWIFT API CINDER API
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(Qemu/KVM)
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'
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«---------

CEPH OBJECT GATEWAY CEPH BLOCK DEVICE
(RGW) (RBD)

CEPH STORAGE CLUSTER

(RADOS)
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SolE S8 &d| : CloudForms

PORTABILITY
Red Hat %(—/
PaaS, SaaS IS

Application

OpenShift Applications
(¢ 3

Operating System Linux; Windows

laaS

Infrastructure Virtual or Physical

SELF-SERVICE
Consumption with Control

CLOUD
PRIVATE PUBLIC

CLOUD

o\

PHYSICAL
RESOURCES

VIRTUAL
RESOURCES

e N

—— — —— — — ——

S—— Sr—— S—— S——— S ——— Tr——

C——— S ~—— S ~—— S —— S ~— C———

Se— S —— S— S — S — S—

S—— S— S— S— S — S—

— S — — — S — —
VMware Red Hat Red Hat Microsoft Amazon Rackspace
vSphere RHEV OpenStack Windows EC2

Operating System
and Hardware
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SRR _
= HHel Retirement Operations

=
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CPU, Memory & Storage
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X=st Scaling
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Enterprise Service f \\
Catalogs : A\
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> sl 7 gmazon
======= A

System Center Management &
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. IPARBA Microsoft )

“i

37

Q redhat.




RHCI - dXE S

CloudForms &5M &8s

INFRASTRUCTURE-AS-A-SERVICE (laaS) CONSUMERS

SERVICE RESOURCE

SUPPORT DELIVERY OPERATIONS DEV Q&A GOVERNANCE FINANCE MANAGERS

SINGLE PANE OF GLASS

INSIGHT % CONTROL AUTOMATE INTEGRATE

Discovery, Monitoring, Security, Compliance, IT Process, Task and Systems Management,
Utilization, Performance, Alerting, Policy-Based Event, Provisioning, Tools and Processes,
Reporting, Analytics, Resource and Configuration Workload Management Event Consoles, CMDB,
Chargeback, Trending Enforcement and Orchestration RBA, Web Services

ADAPTIVE MANAGEMENT PLATFORM

ot

CLOUDS INFRASTRUCTURE
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Cloudforms CIXI2! - 34, =8N, Me|Y

AGENT-FREE,
VIRTUAL APPLIANCE
ARCHITECTURE

-,
oo
.

”
-, <34
— e
ol
e

Rapid deployment, non-invasive
(Industry Standard OVF)

HORIZONTALLY
SCALABLE

R

Highly scalable,
load balancing

WEB-BASED
OPERATIONS, ADMIN
AND SELF-SERVICE

O

(———N

Access anywhere from
any browser

LOAD BALANCING,
FAILOVER/BACK

5

Provides reliability,
high availability

ENTERPRISE
DIRECTORY SUPPORT

@)
I I
e e e

Leverage directory for
authentication and role

MANAGEMENT
ACROSS MULTIPLE
LOCATIONS

1

L

Single pane of glass,
unified management

SUPPORTS
MULTI-TENANCY

o
®

Securely share
infrastructure

MANAGEMENT
ACROSS VIRTUAL
PLATFORMS &
PUBLIC CLOUDS

]

Single pane of glass,
unified management
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RED HAT'

CLOUD INFRASTRUCTURE

T N n & = - NS

DISCOVERY S‘:ﬁc,"v REPORTING _AUDITING/ ANALYTICS  MONITORING  ORCHESTRATION POLICY CHARGEBACK
LANNING COMPLIANCE

amazon
webservices®

.........
’.

.......................... .

o Traditional and Cloud
Traditional Applications Cloud Enabled Applications Enabled Applications

Private Cloud

Hybrid Cloud
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Docker with Paas

Docker P
= dotCloud U5 TSRHESF A|&l (2013.01)
= F2IY

Open-source engine

Automates the deployment

Any application

Lightweight, Portable, Selfsufficient

Container

= python -> Go

S docker

Control Groups & Namespaces

AUFS WWW.dOCker.io

O redhat.
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Docker with Paas

Docker EcoSystem

Operating systems
« Collaboration with Red Hat : RHEL 6.4+, Fedora, 2.6.32+

redHat

+ CoreOS—Small core OS purpose built with Docker

OpenStack
» Docker integration into NOVA n

openstack”

« compatibility with Glance, Horizon(Havana)

Private PaaS

« OpenShift, Solum
+ Rackspace, OpenStack, Other TBA

£5 OPENSHIFT

= Public PaaS

 Deis, Voxoz, Cocaine (Yandex), Baidu PaaS

Q redhat.

43




Docker with Paas

Docker EcoSystem (cont)

= Public laaS s
. . ( ',“._:.
« Rackspace, Digital Ocean b~
P o rackspace DigitalOcean

AMI (or equivalent) available for AWS & other

= DevOps Tools
Integrations with Chef, Puppet, Jenkins, Travis, Salt, Ansible +++ QG ﬁ“
° ’ ' ’ ’ ’ et
Chef plJm:l’abs
= Orchestration tools
* Mesos, Heat, ++ Jenkins

Shipyard & others purpose built for Docker

= Applications

1000’s of Dockerized applications available at index.docker.io

44
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Docker with Paas

Linux Containers Technology on Red Hat

MARCH 2002 FEBURARY 2005 2006 MARCH 2007
® ® SELINUX — CGROUP o
Red Hat Enterprise Linux Red Hat Enterprise Linux 4 Google starts work on Red Hat Enterprise Linux 5
introduced launches with SELinux cgroups (control groups) launches; 1st commercial Linux

with integrated virtualization

NOVEMBER 2012 MAY 2011 NOVEMBER 2010 MARCH 2010
® OPENSHIFT — CGROUP+CONTAINER ——  SYSTEMD
OpenShift Enterprise launches; OpenShift Online Red Hat Enterprise Linux 6 systemd project launches
1st enterprise PaaS based on launches launches with cgroups and Linux
Linux Containers (Namespace) Containers
MARCH 2013 JULY 2013 SEPTEMBER 2013 NOVEMBER 2013
DOGKER ° ® o
Docker project launches Red Hat Enterprise Linux Red Hat announces intent to Red Hat Enterprise Linux
OpenStack Platform launches bring Docker technology to 6.5 launches with support
with kernel namespaces OpenShift for Linux Containers
MARCH 2014 DECEMBER 2013 NOVEMBER 2013
@ o @
Red Hat launches industry's Red Hat Enterprise Linux 7 beta Docker 0.7 released with
first Container Certification launches with new features for support for Fedora
program for ISVs Linux Containers
APRIL 2014

RED HAT UNVEILS NEW CONTAINER INNOVATIONS

45
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Docker

Paas

VM vs Containers

Host OS

Server

Container

Host OS

Server

46

O redhat.




Docker Paas

Basic of the Docker System
<>

Push Docker
Container
Image
Registry

V Jaulejuod

Search pull

Run

Docker
file
For A

Source

Coc!e Docker Engine
Repository

Jaulejluo)
Jauiejuo)
Jauieuo)

Host 1 OS (Linux)
Host 2 OS 2 (Linux)

O redhat.
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Docker Paas

Change and Update
>

Docker
Container

Image
Registry

Base Container Container
Container Mod A’ Mod A"
Image

=

Docker Engine Docker Engine

Host is now running A”

0 redhat.
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Docker with Paas

Project Atomic

= New Lightweight RHEL Container Host

= Similar to CoreQOS

SELinux

&

docker

& GEARD

SYSTEMD

O redhat.
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Docker with Paas

Integration with Docker

= GearD : Docker Image + Source => New Docker Image

S

Cartridge

+

b

Jjava 90
p

Py

Application
Sources

{3 GEARD

S

— Application
Cartridge

\~

RED HAT ENTERPRISE LINUX ATOMIC HOST

PROCESS MAMNAGEMENT
(SystemD)

RESOURCE CONTROL
[{Linux Cont rol Groups)

IMAGE-BASED UPDATES
(OSTree)

SECURITY ISOLATION
[Security Enhanced Linux)

50
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Docker with Paas

0
I'II:|

J1Ht2] Paas : OpenShift
' REST GIT/SSH //H'I%:b

—

Eclipse IDE
| Cmd Line |

" DEVELOPER

"If Web Console)

USER

MY GEAR

Node (RHEL)

=)
Red Hat Enterprise Linux

Node (RHEL)

/ Public / Hybrid / Private / Virtualization / Bare Metal \

0 redhat.
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Docker with Paas

Integration with Docker : OpenShift 3.0

APPLICATION SHARED

CONTAINERS SERVICES
O OPENSHIFT BROKER T 2 (3 = (3 Ly e
= = & . = Monitoring  Cockpit

Systms
Mgmt

Application Application Application

— — _ e —

& GEARD

g 6 G 5 G 8] 5 G 0 Docker Orchestration SystemD
Primitives Process Mgmt
OSTree Host
RHEL ATOMICHOST - image Undate
{3 GEARD { GEARD {3 GEARD

SELinux Namespaces CGroups
HARDWARE, VIRT, CLOUD

O redhat.
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