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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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Evolution of Datacenters
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Evolution of Datacenters ... Virtualization
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Virtualization Drives Management Costs
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OpenStack - A Quick View

Single Management Pane

/ N

openstack

CLOUD SOFTWARE

Data Center Resources
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OpenStack Dashboard

User Name

Password
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ORACLE
T OpenStack Dashboard Logged in as: glfoste  Settings  Help  Sign Out
SOLARIS
Project
Overview
CURRENT PROJECT
sct Limit Summary
Manage Compute ’
Overview
Instances
Volumes Instances VCPUs RAM Floating IPs Security Groups
Used 11 of 60 Used 61 of 200 Used 83.0 GB of 4.9 TB Used 56 of 60 Used 0 of 10
Images & Snapshots
Access & Security Select a period of time to query its usage:
Manage Network From: 2014-07-01 To: | 2014-07-18 Submit The date should be in ¥YYY-mm-dd format.
Network Topology Active Instances: 11 Active RAM: 63GB This Period's VCPU-Hours: 75.62 This Period's GB-Hours: 1718.53
MNetworks
Download CSV Summary
Routers
Instance Name VCPUs Disk RAM Uptime
Object Store
dminer-x86-1 1 10 2GB 2 weeks
Containers
gsaxe-kzt-1 1 10 2GB 1 week, 2 days
sadickso-xB6-kz-1 4 20 4GB 1 week, 2 days
esaxe_ngz_1 1 10 2GB 1 week, 2 days
ssdickso-xB6-ngz-1 4 20 3GB 1 week, 2 davs

ORACLE
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ORACLE

OpenStack Dashboard Logged in as: gifoste  Settings Help Sign Qut
SOLARIS
Project
Images & Snapshots
CURRENT PROJECT
sct : ) '
Project (0) Shared with Me {0) Public (5)
Manage Compute Create Image
Overview
[ Image Name Type Status Public Protected Format Actions
Instances
] sol-12_0-52-sparc Image Active Yes No RAW Launch  More
Volumes
J sol-11_2-42-sparc Image Active Yes Mo RAW Launch  More
Images & Snapshots
Access & Security [ sol-11_2-42-x86 Image Active Yes MNo RAW Launch  More
Manage Network ] sol-12_0-51-x86 Image Active Yes MNo RAW Launch  More
Network Topology 2 sol-12_0-51-sparc Image Active Yes Mo RAW Launch  More
MNetworks
Displaying 5 items
Routers
Object Store Name Description Size Status Volume Name Actions
Containers No items to display.

Displaying 0 items

ORACLE’
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ORACLE’

Launch Instance

Details = Access & Security

Availability Zone

nova

Instance Name

Flavor

Oracle Solaris kernel zone - tiny

Instance Count

1

Instance Boot Source

Boot from image

Image Name

sol-11_2-42-x86 (1.2 GB)

Specify the details for launching an instance.
The chart below shows the resources used by this projec
Flavor Details

Name Oracle Sola...

VCPUs 1

Root Disk

Ephemeral Disk

Total Disk

RAM

Project Limits
Number of Instances

Number of VCPUs

Total RAM




Manage Floating IP Associations

IP Address

WP Addross Select the IP address you wish to associate with the

10.134.12.36 selected instance.

Port to be associated

gfoste_s11: 192.168.67.11

ORACLE’




Instance
| Mame

Cl gfoste_s11

ORACLE

Filter
Image Power
Name IP Address  Size Keypair Status Task State Uptime
sol-11_2- Cracle Solaris kerngl zone - tiny | 2GB ) )
N 192 168.67.11 - Active Mone Runnin
4Z2-¥BE RAM | 1 VCPU | 10.0GE Disk g minutes

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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ORACLE

OpenStack Dashboard Logged in as: glfoste  Settings  Help  Sign Out
SOLARIS
Project
Network Topology
CURRENT PROJECT
sct
Small  Normal Launch Instance Create Network Create Router
Manage Compute
Owverview
Instances
Volumes
Images & Snapshots Instance
Access & Security |
Instance

Manage Network
Network Topology
Metworks

Routers

Object Store

Containers

ajaeI0

ORACLE
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What is OpenStack?

Open source software for managing private and public clouds

* A set of distributed services which control compute,
storage, network, identity management, orchestration,
and much more

— Open source
* Governed by Apache 2.0 License

— Driven by a global community
— 6 month release cycle

* Initial focus on laas, evolving into PaaS and SaaS
* Single management dashboard
* Open standardized API’s

ORACLE
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OpenStack Simplified

ORACLE

Nova
Compute Virtualization

k

Horizon

Cloud Management

Neutron
Cloud Networking

Cinder/Swift Glance
Cloud Storage Image Deployment
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OpenStack - Modular Architecture

* Web portal / dashboard for cloud admins and self-service users
* Cloud services exposed through APIs e

* CLI, Python libraries, ... CURRENT PROJECT +

* Interoperating services with REST APlIs

soggﬁ_laRRgJ O With The Dashboard
With The API YOUR CLOUD

boot -flavor 1 ~image --key-name

list

upload my_container

Watch a Demo of the Dashboard ®

www.openstack.org

ORACLE
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OpenStack API

RESTful API - http://docs.openstack.org/api

REpresentational State Transfer

Example 2.1. Request with headers: Get volume types

GET /wi2/44l44a/types HITESL1.1

Host: diw.blockstorage.api.openstackecloud.com
X-Buth-Token: eaaafdli-0fed-4b3a-8lb4-663ci%eclckb
Poocept: application/xml

L

Table 2.1. Response formats An XML response format is returned:
Format Accept Header Query Extension Default
JSON | application/json | .json Yes Example 2.2. Response with headers
XML application/xml | .xml Mo HTTP/1.1 200 OK
Date: Fri, 20 Jul 2012 20:32:13 GMT

Content-Length: 187

% .
XML support is now deprecated Content-Type: application/xml
¥-Compute-RBequeat-Id: regq-8el2i5cd-a2fii-46ed-86da-caelSchidlce?

<?xml versicn="l.0" encoding="UIF-7"'2>
<volume typedx
<volume type id="1" name="5ATA">
<eXtra speca/>
</volume type>
<volume type id="2" name="33D0">
<eXtra_ apec3/ />
</volume type>
</wolume types>

ORACI—E Copyright © 2014 Oracle and/or its affiliates. All rights reserved. | 20



http://docs.openstack.org/api
http://docs.openstack.org/api

OpenStack - Open APIs for Cloud Services

Your Applications

OPENSTACK
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OpenStack Dashbeoard
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OpenStack History BB e s
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Juniper ‘u?{sinu( NEC " Faz
NetApg
vmware  yaoo!

* Joint project launched by RackSpace and NASA in July 2010 =

AL | aAdaptive -.._..1"“‘?"7‘7 A

wn | AVAYA 'ir.me‘ eny o ——"

* Evolved to non-profit corporate entity in September 2012 R
— Kick-off Design Summit in Austin, TX: 2010 sl = =] B | zcer

o [ - iEuxser EMC| w=Re

* 25+ Companies, 100+ Advisors, Developers, and Founding Members |

& ) Ig:.w.,,, -

EvENT IO

* Grown to 300+ Companies and Organizations ) vt roscc) 8

Infoblox varae nsu'n‘ r— gy s

— Oracle joined in December 2013 as Corporate Sponsor Py
— Oracle Sponsors OpenStack Foundation; ] o | o | e

Offers Customers Ability to Use OpenStack | ] e

to Manage Oracle Cloud Products and Services B e P =
* http://www.oracle.com/us/corporate/press/2079843 | il o [

* 2014: 4.500 attendees at OpenStack Summit in Atlanta, 4.600 in Paris

May 18-22, 2015 in Vancouver e =

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. | corets| TTEDN 22



http://www.oracle.com/us/corporate/press/2079843
http://www.oracle.com/us/corporate/press/2079843
http://www.oracle.com/us/corporate/press/2079843

OpenStack Deployment Survey

Paris Summit, November 2014

1500 responses, 740 unique deployments
http://superuser.openstack.org/articles/openstack-user-survey-insights-november-2014

Deployment Stage
0% 10% 20% 30% 40% 50%

46%

Primary Country
Production 0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%
32% us I 5
Jp I 5%
G NN 5%
27% ¥ November 2014 N I 5%
Dev/OA 33% = May 2014 o mmm o Andererseits ...
34% November 2013 FR . 3% Computerwoche online 30.10.2014
cA [ 2 OpenStack ist in deutschen
NL 2
"’ Unternehmen angekommen
DE M 2%
Proof of Concept 34%
RU M 2%

34%
All Others N 21

unspecified Wl 1%

ORACLE https://www.openstack.org/user-survey  cooyight © 2014 0racle and/or is affiiates. All rights reserved. | 23
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OpenStack Deployments and Superusers 2013

Paypal To Drop VMware From 80,000
Servers and Replace It With
OpenStack (Updated)

(Update: VMware Loses More Than $2 Billion in Market Cap on PayPal / Ebay

Industries Rumors

Manufacturing/Industrial NETWORKCOII]'letlIlg

Film(l::edil 1% DATA CENTERS

Telecommunications
10%

Energy

PayPal. OpenStack Won't Replace

1% 021U
Consumer VMware In Data Center
Retail Goods

1% 1%

VMware vs. OpenStack won't be an either/or decision for PayPal. It
will layer OpenStack on top of existing tech as it moves toward a
software-defined data center.

vancre  FEAtured Superusers at OpenStack Summits

1%
_Transport

L. Atlanta May 2014:
*  Wells Fargo, Disney, AT&T, Sony, Digital Film Tree
Paris, November 2014:

BMW, CERN, Expedia, Tapjoy, BBVA Bank

OpenStack User S N ber 2014 Telcos: NFV — Network Function Virtualization
PEPIAEE TRET SHIVEY, TOVEmREr Telekom Deutschlands Arroach to NFV

openstack.org/user-stories CERN: 75.000+ cores, Rackspace: 20.000+ cores

Walmart: 100.000+ cores
ORACLE
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https://www.openstack.org/summit/openstack-paris-summit-2014/session-videos/presentation/private-cloud-openstack-and-the-bmw-datacenter
https://www.openstack.org/summit/openstack-paris-summit-2014/session-videos/presentation/cern-openstack-user-story
https://www.openstack.org/summit/openstack-paris-summit-2014/session-videos/presentation/accelerating-innovation-at-expedia-with-openstack
https://www.openstack.org/summit/openstack-paris-summit-2014/session-videos/presentation/why-diversity-matters-musings-on-tapjoy-and-39-s-first-year-on-openstack
https://www.openstack.org/summit/openstack-paris-summit-2014/session-videos/presentation/telekom-deutschlands-approach-to-nfv
http://www.networkcomputing.com/data-center/paypal-openstack-wont-replace-vmware-in-data-center/d/d-id/1111635?
http://www.forbes.com/sites/reuvencohen/2013/03/26/paypal-to-drop-vmware-from-80000-servers-and-replace-it-with-openstack

Pets versus Cows Service Models
Heavily versus lightly managed workloads

Origins of this paradigm
Are your servers PETS or CATTLE?
http://www.theregister.co.uk/2013/03/18/servers_pets_or_cattle_cern/

Pattern: Service Model

Scale-out, not UP _ ,
*Pets are given names like

pussinboots.cern.ch

*They are unique, lovingly hand raised
and cared for

*When they get ill, you nurse them back to
health

DON t_wpnm[ You name them
and when they get
sick, you nurse
them back to
health

Scale Up: (Virtual*)
Servers are like pets

«Cattle are given numbers like

7R N vmO0042.cern.ch
( ﬁ sl ﬂ? *They are almost identical to other cattle
' ' ¥ & -When they get ill, you get another one
ariftfie

You number them
and when they get
sick, you shoot
them

Scale Out: (Virtual*)
Servers are like cattle

*Future application architectures should use Cattle but Pets with

web001.company.com strong configuration management are viable and still needed

ib: Bill Baker, Distinguished Engineer, Microsoft . .
e by s iy cloudscaling  CERN Data Centre Evolution
http://www.slideshare.net/gmccance/cern-data-centre-evolution

ORACLE
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OpenStack Community Releases

5 Years, 12 Releases

Version Release Date
Austin October, 2010
Bexar February, 2011
Cactus April, 2011

Diablo September, 2011
Essex April 2012

Folsom September, 2012
Grizzly April, 2013

Havana Oct, 2013

Icehouse April, 2014

Juno Oct 2014

Kilo April 2015 (Expected)
Liberty Q4 2015 (Expected)

ORACLE
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OpenStack Deployment Survey

Paris Summit, November 2014
1500 responses, 740 unique deployments

http://superuser.openstack.org/articles/openstack-user-survey-insights-november-2014

Release Versions in Production

0% 5% 10% 15% 20% 15% 30% 35% 40% 45% 50%

Trunk/continuous deployment — 9%
Folsom (2012.2) _ 8%
Essex (2012.1) - 5%

Diable(2011.3)

ORACLE
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OpenStack Distros

http://

D openstack @ e

OpenSinck
Merketplace

Qs e

A

+ nebula

ORACLE

TRANNG

Select a Servioe- -

NEBULA OME CLOUD CONTROLLER

Mobula sells a furn-key hardware appllance allowing enterprises to
casiy deploy private ciouds that support seif-service, mult-tenant
iasthc COMpUtE, SRR, & REtWATK Serviees that are API compatie
with wish CipenStack & AWS EC2 & 53,

B CLOUD MAMAGER WITH OPEMNSTACK

1M Clcud Manager with penStack Is an easy to deplay cloud
management software offering hased on OperfStack with open doud
APIs W Inciud e enhancements that features a setfserdce portal far
workioad provisianing, image management, and moricoring.

IMLI OPEMNETACK PLATFORM

HAT ENTERPRI

‘ redhgt ErEnesred weh the et Gpensiack camemuniy and Red Hat

Erterprise Linux code, AHEL-DSP offers Lsers a scalable and sooure
faundation for bullding an apen arvate o puale cloud without
eompramising on aalishiity, security or performance.

ORAC STACK FOR ORACLE SOLARIS

Giracle Solarks, “Erngineered for Cloud®, defvers mission.critical doud
and entesprise infrastraciure with built.in wirualtzation, simplified
software Iecycle management, cloud scale data management, and
achvarced protection choud erwinonments.

OPENSTACK OMLINE HELP

Oniine Dacs

Dperatians Guide

Security Gulde

Geiting Staried

Dees your company affer dstrobutions o
appilances for Dpentzack? Be fsted heret Emall Ls
far details

‘19
mataciedd 2

cloudscaling

T Elati: Clasd Compay

=
‘& efovance

Lepip bt et

www.openstack.org/marketplace/distros

Metacioud OpenStack® delers a pubiic coud experence, privately in
your OC or caln, or hasted in aur 7 gobal DCs. We provide
engineering, seup, and 2447 aps for your DpenStack privaee daud, so
you can focus on bullding and running your apps.

QPEM CLOUD SYSTEM OCS

Open Cloud System 3.1 15 3 complete Infrastructure as a Sendce laas
salution powered by OpenStack technalagy. OCS ix designed to mes
the requirements of neet grneration coud.hased, seakeout
appleaions.

SERVICE PROVIDER CLOUD

Thiss product prowides o Service Frovider 2 unified Openstack
rifrastructure and hest.of-hreed applications. Seif cenvien
management portal allows end-users to prosion their own T
resaurces and deploy spplkcations, fully adminitrated by provider

MIRAMTIS OPEMSTACK

Mirantis DpenStack ks the most fimstie and apen distra of Openstack.
e integrates care OpenStack, key relted progects and S pary
mhug-inz ta affer community Innovations with the testing, suppert and
rellablity of enterprise sofvware.

RACKSPACE PRIVATE CLOUD SOFTWARE

Stare busding your private cisud today. Rackspace Private Cloud
comiines the power of OpenStack with a streamlined d eployment
process that allows you to get your private claud up and running in
o5 than an hour.

ORACLE

ubuntu®

HP HELION CPE ACHIE COMBUNITY EDITION

HP Helon OpenStack® Communky edition ks a pure, free-tolcense
distribution that offers hardened, ausmated deplayment and
wpdates with aptional suppart for smallscale privabe choud
deployments. Customers can upgrade for Lwge scale-cut nesds.

PISTON OPENSTACK™

Piston OpenStack software autamates the orchestration of an entire
prevate doud emronment on k85 eommodiy servers. Companies
bullding web, mobile, and big data applications use Pistan to bring
mroducts o market faster,

ORACLE ORPENSTACK FOR ORACLE LINUX

Oracie Operstack for Oracle Uren |5 3 combined affering supperted
end i end including OpenStack, operating system, hypervsor and
more. The the product & avalisbie 25 part of Drade Lnx and Orade
Wil Premier Support at no addklanal cost

SwiftStack pawers erérprise customers with a durable, masshvely
stalatile, safware defined ohject storage plaform that seamizsshy
rRngrates with masting ITinfrastructure and manages any standard
hardware acrozs multlgengraphic data centers.

UBUNTU OPENETACK

Whuns DpenStack is 2 fully Integrabed and optimised combination of
Wburiw Server LTS, OpenGsack and powerfid toals to deply, manage:
and seale OpenStack ciowds. Ubuntu Opensesck (s aualabie with 267
production grade support warldwide.

m SUSE Cloud I an apen souree software solution hased on the:
‘Opentack and Crowhar projecs that provides the fundamental
SUSE. 0 - rieruress o ooy sperei an s,

mixed Mypervisor Infrastrucure-as-a-Sendce Frivate Cloud

DETA

ELECTRASTACK

DH'I'\CC S QN delhvers a tumbey, Myperscake, OpenStackTh cloud system
automated with SymphonyxTh saftare. The pawerful software
automation takes the complexiy and cost aut af deploying and
ruNning your pubic or private <ioud no matter how small ar large.

ORACLE
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OpenStack Simplified

ORACLE

Nova
Compute Virtualization

k

Horizon

Cloud Management

Neutron
Cloud Networking

Cinder/Swift Glance
Cloud Storage Image Deployment
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OpenStack Deployment Survey

Paris Summit, November 2014
1500 responses, 740 unique deployments

http://superuser.openstack.org/articles/openstack-user-survey-insights-november-2014

Hypervisors Block Storage Drivers

0% 20% 40% 60% 80% 100% 0% 10% 20% 30% 40% 50%

0, 0,
kvt ) ' Coph RED | a7 %
0

LVM (defauit) I—23% .

qemy i 757, GlusterFs ML 1Q%0,
Esx mbe 179 NFS 5% '
T
25% NetApp M=o 10%
Bare Metal IR "40%_ EMC a5 o,
o o
X HP 3PAR M 59
Docker md/‘j% o 8%
1% HP LeftHand Ml 69%
50 20
xc Pa5% VMWare VMDK
LXC 2, ’3‘:0/’3
) SolidFire =0% 34
Xen I %@o N P18
9% Dell EqualLogic ®.1%.,
Hyperv Il BMGPFS &%, 4o
9%
IBM XIV/DS8000 Be'%ss
Xenserver I %?5? %
8oy, Nexenta 2%,
9 is
All Others L1 ?;3/& SAN/Solaris i%;o u
° All Others T &%

17%

ORACLE

Open vSwitch
nova-network

Linux Bridge

Modular Layer 2 Plugin (ML2)

Cisco UCS/Nexus

Juniper

VMWare NSX (formerly Nicira NVP)

Brocade

Arista

OpenDaylight

Hyper-V

Mellanox

Ryu OpenFlow Controller

All Others

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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0% 10% 20%

30% 40% 50% 60%

g
e T

30%
25%

m—Li s,
m— 5%

.
B oy,
b5
ek

20
Lz O/U
L%,
=g
I-1;/g%
-0%@
Ml 10%

B Production
" Dev/QA

Proof of Concept

22%
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OpenStack Use Cases — Heterogeneous laaS

/\’\ ORACLE

SOLARIS

/\f_\ L4 )
/_\——\

ORACLE’

SOLARIS

ORACLE

SSSSSSSSSSSSS

ORACLE’

SOLARIS

D

Today some caveats e.g. networking

ORACLE
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OpenStack Engineering Across Oracle’s Portfolio

Nova

Compute Virtualization

Oracle Solaris,
Oracle VM
Oracle Linux

ORACLE

'

k

Horizon
Cloud Management

Neutron Cinder/Swift Glance

Cloud Networking Cloud Storage Image Deployment

Oracle Solaris, Oracle
ZS3, Oracle FS1,

Oracle Solaris,
Oracle Virtual
Networking

Oracle StorageTek Tape
Oracle Storage Cloud
Swift API

Oracle Solaris

Oracle VM Templates

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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Oracle Solaris 11.2: Enterprise OpenStack
OS. Virtualization. SDN. OpenStack. Complete.

* Complete OpenStack

— Havana-based
* Nova, Neutron, Cinder, Swift, Glance, Keystone, Horizon

— Heat engine with SRU 11.3.4.1
* All integrated into Oracle Solaris 11.2

* Upstream contributions to OpenStack Project
— https://openstack.java.net/ -> Browse Source

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserve
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https://openstack.java.net/
https://openstack.java.net/
https://openstack.java.net/

OpenStack Nova Compute — Oracle Solaris Zones
High density virtual environments — ideal for multi-tenant cloud

* Provision Native Zones and/or Kernel Zones

— Independent patching and updating with
Oracle Solaris Kernel Zones

— Same administrative interfaces
* Integrated SDN

* Fully portable with Unified Archives

— Easy transitioning between Kernel Zones,
Native Zones, Oracle VM and bare-metal

ORACLE

Compute Nodes

Application

Native Zone

Application \

Bare Metal \

T

Application
Kernel Zone

Copyright © 2014 Oracle and/or its affiliates. All rights reserved.
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OpenStack Glance Image Management — Unified Archives
Rapid deployment through VM templates

* Flexible deployment on bare metal or virtualized

— Same archive image for both Glance Image Management
— Unified Archives intr in Solaris 11.2 | | 1 |
U gd chives qduced Solaris —— —
* archive formats for cloning and for recovery Zone | zone | [ Zone | zone | Zone | zone |
° archiveadm(lM) Global Zone Global Zone Global Zone
. . | Archive O | Archive ] L Archive )
* Snapshot a running VM as an image %
back to Glance to later re-deploy : '
* Rapid deployment with Automated
Installer across all compute nodes

ORACLE
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Creating and Importing an Unified Archive into Glance

obal# zonecfg -z myzone create

obal# zoneadm -z myzone install

obal# ...

obal# archiveadm create -z myzone /var/tmp/myzone.uar

obal# glance image-create --container-format bare --disk-format raw \
--is-public true --name "Oracle Solaris 11.2 x86 NGZ" \

--property architecture=x86_64 \

--property hypervisor_type=solariszones \

--property vm_mode=solariszones < /var/tmp/myzone.uar

ORACLE
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OpenStack Nova Flavor
extra_spec zonecfg:brand

£ nova flavor-list

p===={===s=s=====s==================
| ID | Hame
e
| 1 | Oracle Sclaris

| | kermel zone - tiny

| 10 | Oracle Soclaris

| | non—global zone - xlarge

| 2 | Oracle Sclaris

| | kermel zone - 3amall

| 3 | Oracle Sclaris

| | kermel zone - medium

| 4 | Oracle Sclaris

| | kermel zone - large

| 5 | Oracle Sclaris

| | kermel zone - xlarge

| & | Oracle Sclaris

| | non—global zone - tiny

| 7 | Oracle Sclaris

| | non—glekal zone - small

| &8 | Oracle Soclaris

| | non—glocbal zone - medium

| & | Oracle Sclaris

| | non—gleobal zone - large
e

ORACLE’

40594

2152

1638

32768

2048

3072

20

40

40

+——————————— — — — — — — — — — f —

[KE]

16

32

£ nova f[lavor-show 4

+ ____________________________
| Property

+ ____________________________
| mame

I

| ram

| O5-FLV-DISABLED:disabled

| wcpus

| extra specs

I

| awap

| ca-flavor-access:is public
| rxtx factor

| O5-FLV-EXT-DATA:ephemeral

| disk

| id

+ ____________________________

Oracle Solaris |

kernel zome - large

16384

False

16 |

{u'zonecfg:brand’:

u'aoclaris-kz', u'zonecfg:bootarga’™: u'-v'} |
|
|
I
|
|
|

Confidential - For Internal Use Only



OpenStack Neutron Networking — Solaris EVS

SDN for servers and switches

* Integrated with Oracle Solaris network Compute Node Compute Node
virtualization

— Elastic Virtual Switch connects compute | Zore | _zZore _|__ | Lzone | L zone | |z one_-l

resources with virtual switching ¢

Private Network Private Network

Tenant A Tenant A Tenant A Tenant C

Tenant C }

— Flexible resource management to help
maintain critical SLAs

E—
—emeeeeng--

Provider Router

External Network

ORACLE
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Multi-Tenant Virtual Networks
Solaris Elastic Virtual Switches (EVS)

* Deploy on any fabric

— VLAN or VxLAN

* VxLAN: Virtual segments layered on top
of generic IP networks — RFC 7348

—evsadm(1M)
* Virtual Ports (VPorts)

— Centralized management and statistics

w ] [ i
| | |

VNIC VNIC VNIC VNIC VNIC

oo ,

[ ] [ ] [ ] [ ] [ ]
Elastic Virtual Switch EVS

EVS Node Controller EVS Node Controller

v

EVS Node Controller

v

— SLA enforcement per VPort

* Application-driven SLA

RAD APls
— Limit bandwidth, set priority el
from the application O eigo aUL ovm igr ) | %= b | = Conmolier

* setsockopt() SO_FLOW_SLA

— High-priority hardware-assisted L7 flows
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OpenStack Cinder/Swift Data Management — ZFS

Production ready data management, no compromises

* ZFS is primary backend for block and
object storage

— Integrated data services including snapshots, rvf.ﬁﬁ,e ars
encryption, and deduplication

Storage Nodes

—I1SCSl or FC LUN provisioning

* Integrated Cinder Driver
for the ZFS Storage Appliance

* Choose volume driver in /etc/cinder/cinder.conf

— ZFSVolumeDriver - local volumes for use by Nova on the same node as the Cinder
volume service.

rlver Supports creation and export of iSCSI targets for use by remote Nova 40
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OpenStack Cinder Data Management — ZFS

Volume Driver

* Choose volume driver in /etc/cinder/cinder.conf

— ZFSVolumeDriver
* Supports creation of local volumes for use by Nova on the same node as the Cinder volume service.

— ZFSISCSIDriver

* Supports creation and export of iSCSI targets for use by remote Nova compute nodes.
— ZFSFCDriver

* Supports creation and export of Fibre Channel LUNs for use by remote Nova compute nodes.

— ZFSSAISCSIDriver

* Supports creation and export of iSCSI targets from a remote Oracle ZFS Storage Appliance for use by
remote Nova compute nodes.

ORACLE
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Oracle ZFS Storage Appliance

Storage ZFS StO rage OS

0S8  Most powerful storage software suite
Co-Engineered with Oracle software
- HCC Support
- Oracle Intelligent Storage Protocol (OISP)
- Hybrid Storage Pools
- BUI
- Fine Grained Real Time Analytics

Preracot 850} s aberns pee e bermmen oy by he marree

S * Single or Dual Controllers * Single or Dual Controllers
O o s SO . * 512GB or 1TB DRAM * 3TB DRAM
1 QU * 8 PCle Slots * 11 PCle Slots
e~ o « 12TB Read Flash « 12TB Read Flash
PRt . * 4TB Write Flash e 10TB Write Flash

cem ma @ A v s N @

1
[ ]
[ ]

1.5PB scalability (16 DE’s)

‘. = 3.5PB scalability (36 DE’s)
44 g 32 CPU cores

120 CPU cores

|
!
J

ORACLE
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RESTful Management API for Cloud Orchestration

A full-featured management interface

Full Programmatic API
ient Layer
« REST compatible: Every ZFS feature available using

Client

— | ]| —

SSH

HTML/JSON semantics
* Full-featured, fully documented API interface
« Plug compatibility for next-generation management
architectures
Server Layer Simplifies Cloud Integration
« Compatible with popular cloud architectures
» Access to OpenStack cinder implementation for EC2-like

g

™ —— , ' block storage implementations
WEECH  Integration Point for Other Services

Layer

Data

* N-Way management
* Object storage capabilities
« OpenStack Cinder services

ZFSSA Management

.

\

ORACLE

ZFSSA
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How to Configure the ZFS Storage Appliance iSCSI Cinder Driver

Run Workflow on ZFS SA: Create Cinder user, set role authorizations, enable RESTful service,
set corrosponding parameters in /etc/cinder/cinder.conf

* Create Running (Oracle Linux) OpenStack Icehouse with ZFS Storage Appliance (Simulator in VirtualBox) by Ronen Kofman

— https://blogs.oracle.com/ronen/entry/running openstack icehouse with zfs

* OpenStack in Oracle Solaris 11.2 Docs
— http://docs.oracle.com/cd/E36784 01/html/E54155/cinderinst.htmI#OSTCKzfssadriver

* OpenStack Juno Community Release Docs

(- @ docs.openstack.org/juno/config-reference/content/zfssa-volume-driver.html

n openstack

ORACLE

CONTENTS Q. SEARCH

EZ) openStack configuration

overview

EHZ) 1. Block Storage

@ Introduction to the Block
Storage service

@ cinder.conf configuration
file

EE] volume drivers

2] Ceph RADOS Block

Device (RBD)

@ Coraid AcE driver
configuration

""" @ Dell EqualLogic volume
Arivar

v c 'Googz'e » ‘ ‘ﬁ‘ ﬂ' E

L. | Oracle ZFSSA iSCSI Driver

m

[0 SIDEBAR <4 PREV | UP | NEXT»

? X

OPENSTACK MANUALS OPENSTACK CONFIGURATION REFERENCE - JUNO z EB
Oracle ZFSSA iSCSI Driver

Oracle ZFS Storage Appliances (ZFSSAs) provide advanced software to protect data, speed tuning and troubleshooting, and deliver high performance and high availability. Through the
Oracle ZFSSA iSCSI Driver, OpenStack Block Storage can use an Oracle ZFSSA as a block storage resource. The driver enables you to create iSCSI volumes that an OpenStack Block
Storage server can allocate to any virtual machine running on a compute host. The Oracle ZFSSA iSCSI Driver, version 1.0.0, supports ZFSSA software release 2013.1.2.0 and later.

Configuration
1. Enable RESTful service on the ZFSSA Storage Appliance.
2. Create a new user on the appliance with the following authorizations:
® scope=stmf - allow configure=true

® scope=nas - allow clone=true, allow_createProject=true, allow createShare=true, allow_changeSpaceProps=true, allow_changeGeneralProps=true,
allow_destroy=trus, allow rollback=trus, allow takeSnap=true

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |  Confidential - For Internal Use Only
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Oracle OpenStack for Oracle Solaris

Simplified Deployment

* Unified Archive for single node deployment

Management network

Controller Node
controller

Supporting Services

* Documentation for multi node deployments (

* Blog Series by Dave Miner
Building an OpenStack Cloud for Solaris Engineering

Database | Message Broker
MySQL | RabbitMQ

\

Basic Services

— Rationale and Architecture
— Automated Installer and SMF Configuration Profiles r
— Puppet Configuration Management
— Configuring OpenStack

ORACLE

Keystone EVS plug-in

[ Networking

Identity Neutron server

( Block stor ( Compute

\_management || management |

Nova

Network Node
network

Compute Node
computel

~

Basic Services

Networking

-

-

Basic Services

~

' Compute

Network '
Time Protocol

« EVS controiler = Nova hypervisor
+ Layer 3 agent « Solaris zones
* DHCP agent |
\ A
Y Y
Optional Services Optional Services

| Network
Time Protocol
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http://www.oracle.com/technetwork/server-storage/solaris11/downloads/unified-archives-2245488.html
http://www.oracle.com/technetwork/server-storage/solaris11/downloads/unified-archives-2245488.html
http://www.oracle.com/technetwork/server-storage/solaris11/downloads/unified-archives-2245488.html
https://docs.oracle.com/cd/E36784_01/html/E54155/opstck-intro.html#scrolltoc
https://docs.oracle.com/cd/E36784_01/html/E54155/opstck-intro.html#scrolltoc
https://docs.oracle.com/cd/E36784_01/html/E54155/opstck-intro.html#scrolltoc
https://blogs.oracle.com/dminer
https://blogs.oracle.com/openstack/entry/building_an_openstack_cloud_for

OpenStack Packaging — IPS

Easy and fast cloud update

* Fail proof updates with IPS
— Full rollback to previous state if needed

— Integrated with Oracle Solaris Zones and
Unified Archives for seamless lifecycle
management

ORACLE
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OpenStack and Oracle Solaris 11.2 - Package List

# pkg list -af | grep openstack

cloud/openstack 0.2013.2.3-0.175.2.0.0.42.1 ---
cloud/openstack/cinder 0.2013.2.3-0.175.2.0.0.42.1 ---
cloud/openstack/glance 0.2013.2.3-0.175.2.0.0.42.1 ---
cloud/openstack/horizon 0.2013.2.3-0.175.2.0.0.42.1 ---
cloud/openstack/keystone 0.2013.2.3-0.175.2.0.0.42.1 ---
cloud/openstack/neutron 0.2013.2.3-0.175.2.0.0.42.1 ---
cloud/openstack/nova 0.2013.2.3-0.175.2.0.0.42.1 ---
cloud/openstack/swift 1.10.0-0.175.2.0.0.42.1 Sl

ORACLE
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Openstack and Oracle Solaris 11.2 - Versioning

# pkg info -r cloud/openstack
Name: cloud/openstack
Summary: OpenStack
Description: OpenStack is a cloud operating system that controls large pools
of compute, storage, and networking resources throughout a data
center, all managed through a dashboard that gives
administrators control while empowering their users to provision
resources through a web interface.
Category: Meta Packages/Group Packages (org.opensolaris.category.2008)
System/Administration and Configuration (org.opensolaris.category.2008)
System/Enterprise Management (org.opensolaris.category.2008)
System/Virtualization (org.opensolaris.category.2008)
Web Services/Application and Web Servers (org.opensolaris.category.2008)
State: Not installed
Publisher: solaris
Version: 0.2013.2.3 (Havana 2013.2.3)
Build Release: 5.11
Branch: 0.175.2.0.0.42.1
Packaging Date: June 23, 2014 01:03:42 AM
Size: 5.46 kB
FMRI: pkg://solaris/cloud/openstack@0.2013.2.3,5.11-0.175.2.0.0.42.1:20140623T0103427Z

ORACLE
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OpenStack Services — SMF

Highly available and reliable and secure cloud services

* Automatic service restart in case of

failure

— Integrated with Oracle Solaris fault
management

— Full dependency checking for precise and
efficient cloud start up

* OpenStack services run with
minimum privileges necessary,

and don’t run as root

ORACLE

Horizon

r /4
gk

/\

0TS

[

f\ SMF Service . . .
\J Management . .

NN
C
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OpenStack Heat - Orchestration

— Represent an application (topology and resource needs) with a Heat Template
— Perform fully automated, orchestrated deployment of Heat Templates to the cloud.

— Components
* heat-api: OpenStack-native RESTful API
* heat-api-cfn: AWS CloudFormation compatible API.
* heat-engine
Drives orchestration from a user-provided template
* defines Parameters, Resources, Output
* formats:

— HOT (Heat Orchestration Template, based on YAML)
— CFN (AWS CloudFormation template syntax, typically JSON)

ORACLE

Heating Up Your OpenStack Cloud

https://blogs.oracle.com/dminer/entry/heating_up_your_openstack_cloud
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Oracle Solaris 11.2: Enterprise OpenStack
OS. Virtualization. SDN. OpenStack. Complete.

* Complete OpenStack

— Havana-based
* Nova, Neutron, Cinder, Swift, Glance, Keystone, Horizon

— Heat engine with SRU 11.3.4.1
* All integrated into Oracle Solaris 11.2

* Simplified deployment
— Unified Archive for single node deployment

— Documentation for multi node deployments

* Upstream contributions to OpenStack Project
— https://openstack.java.net/ -> Browse Source

ORACLE
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OpenStack and Solaris

http://www.oracle.com/technetwork/server-storage/solarisl1l/technologies/openstack-2135773.html

Engineered Systems
Ksplice

Oracle Linux

Oracle Optimized Solutions
Oracle VM

Oracle VM VirtualBox

SAN Storage

Secure Global Desktop
Server Management Tools
Solaris 10

Solaris 11

Solaris Cluster

Solaris Studio

SPARC Servers
StorageTek Tape Storage

Sun Blade 6000 Modular
Systems

Sun Desktops & Peripherals
Sun Flash Storage

MAS Storage

Metra Systems

Metworking and Data Center
Fabric Products

Sun Storage Software
General

Sun Ray Products

Sun x86 Servers

Virtual Desktop Infrastructure
OpenStack

Corente Cloud Senvices
Exchange

Software in Silicon

| Overview | Technologies | Docs || Downloads || Training || Leam More || Partners |

OpenStack Cloud Management

Oracle Solaris 11 includes a complete OpenStack distribution, allowing administrators to centrally share
and manage data center resources through a single pane of management, including infrastructure and

virtualization offerings provided by other vendors.

Integrated into the core technology foundations such as Oracle Solaris Zones, the ZFS file system,
Unified Archives and comprehensive software defined networking, OpenStack on Oracle Solaris provides

self-service computing, allowing IT organizations to deliver services in minutes rather than weeks, with
enterprise-grade reliability. security, and performance.

How-To Guide and White Paper

Hands-On Lab: Deploying an Enterprise Private Cloud
with OpenStack in 20 Minutes (Part 1)

Hands-On Lab: Deploying Applications Quickly and
Securely in an Enterprise Private Cloud with
OpenStack (Part 2)

Getting started with OpenStack on Oracle Solaris 11.2
How to Build OpenStack Block Storage on ZFS

Analyst White Paper (IDC). Oracle OpenStack for
Oracle Solaris

Videos

Oracle Solaris OpenStack
Enteprise cloud with Oracle Solans and OpenStack

Agile Provisioning in the cloud with Unified Archives
and OpenStack

OpenStack and ZFS: Simple, Efficient, Secure

Application driven SDN and network virtualization in
Oracle Solaris

Home Movie: Sophia, Where's My Cloud?

Product Documentation

ORACLE

Installing and Configuring OpenStack in Oracle Solaris
1.2

Download

@ Oracle Solaris OpenStack Unified Archives
Screencasts

8 Exploring Openstack Horizon - Part 1, Admin Panel

o Exploring OpenStack Horizon - Part 2, Project Panel

O Oracle Solaris Elastic Virtual Switch - Part 1

B Oracle Solaris Elastic Virtual Switch - Part 2
Resources

@ Oracle OpenStack for Oracle Solaris on o.com

@ Oracle Solaris OpenStack FAQ

@ openstack Engineering Blog

© Oracle Solaris OpensStack Dev Project Page

O Openstack Community

OpenStack Cloud in Solaris Engineering blogs.oracle.com/dminer

IDC White Paper: Oracle OpenStack for Oracle Solaris

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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OpenStack Engineering Across Oracle’s Portfolio

Nova

Compute Virtualization

Oracle Solaris,
Oracle VM
Oracle Linux

ORACLE

'

k

Horizon
Cloud Management

Neutron Cinder/Swift Glance

Cloud Networking Cloud Storage Image Deployment

Oracle Solaris, Oracle
ZS3, Oracle FS1,

Oracle Solaris,
Oracle Virtual
Networking

Oracle StorageTek Tape
Oracle Storage Cloud
Swift API

Oracle Solaris

Oracle VM Templates
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OpenStack Component Projects

Component Project Name First Release Brief Overview

Compute Nova Austin On-demand compute resources

Object Storage Swift Austin Manage redundant scalable block storage
Image Services Glance Bexar Repository and delivery of disk and server images
Dashboard Horizon Essex Admin and user admin control

Identity Keystone Essex Access and security

Block Storage Cinder Folsom Raw block level storage

Networking Neutron (Quantum) Folsom Network integration

Orchestration Heat Havana Automate compute, storage, & network
Telemetry Ceilometer Icehouse Usage & Performance

Database Trove Icehouse DBaaS — relational & non-relational

Data Processing Sahara Juno Hadoop as a Service

Bare Metal Ironic TBD Bare Metal Provisioning

Queue Service Zagar (Marconi) TBD Messaging and Queueing

Shared File System Manila TBD File Sharing Service

ORACI_E https://www_openstack_or‘g/softwa re/roadmap Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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EM12c Database as a Service l\

Oracle Enterprise Manager 12¢

(Planning, Provisioning, Management, Chargeback)

Dedicated Pluggable

Databases Database Snap Clone

Rapid Database Provisioning

Catalog based on Service Levels %
Data Cloning
Database Performance and Lifecycle Management

Real Application Testing

ORACLE
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