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Agenda

 State of Multi-Cloud

* Why Multi-Cloud?

* Challenges For OpenStack Multi-Cloud
* OpenStack Multi-Cloud Solutions
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Cloud Strategies
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Multi-Cloud

We will have multiple cloud environments, but there will be little to no
interoperability between the cloud environments

32% Multi-Cloud

We will focus primarily on a single cloud environment,
not multiple clouds

30% Single Cloud

We will have multiple cloud environments to migrate
workloads or data between different cloud environments

28% Multi-Cloud Plus

We will have multiple cloud environments where the delivery of a single
business function across the different cloud environments is seamless

10% Hybrid

Source: 451 Research
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Enterprise Cloud Strategy
1000+ employees

Multiple private
No plans i
19 Multiple public
20%
Single public Multi-Cloud
9% 85%
Hybrid cloud

Single private 58%

5%

Source: RightScale 2017 State of the Cloud Report

Public Clouds | Private Clouds

# of Clouds Used

All respondents All respondents

Running applications 1.8 2.3
Experimenting 1.8 2.1
Total 3.6 4.4

Source: RightScale 2017 State of the Cloud Report
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Why Multi-Cloud?

a Performance
Compliance
Disaster

Geography

CHINA
OpenStack Days



CHINA | [T iz

OpenStack Days

Multi-Cloud Use Cases

* Choose Right Clouds
* Avoid Vendor Lock-in
* Disater Recovery
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Choose Right Clouds

* Every cloudis builtdifferent
 Know your cloud business drivers
 Match the right applicationsto the right clouds

Application Requirements  Application Ressource
Portfolio Filter Portfolio Pools

Performance
Public Cloud 1
Cost

Security Public Cloud 2

Compliance

Geo-Location Hosted Private

Providers

Internal Private

Existing Data Center
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Share of respondents citing criteria as a top-three concern
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50%

40
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Data security Uncertainty Loss of control  Regulatory or Reliability Data Software Lock-in (ability
of costs and (upgrades, compliance (SLA portability compatibility to change
savings timing of requirements) and providers)

backups, etc.) ownership

M 2012 W 2015

Sources: Bain cloud computing survey, 2015 (n=347); Morgan Stanley AlphaWise survey of IT managers (n=304)

Shifting from Data Security + Costs Uncertainly =>Vendor Lock-in + Compliance
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Disaster Recovery

- . .
’7Trafﬁc—( - After Failover— —,
= |
|
Load Balancer Load Balancer
App Servers App Servers
S Backup/Replicate

Backup/Replicate
Storage Storage

Cloud A Cloud B

[T Zxinizs

FEELETD ll

CHINA

OpenStack Days




OpenStack Days

cuna | [T 2z

Multi-Cloud: Other use cases

* Leverage existing investments: private cloud

 Move services with bursty, unpredictable apps to
public cloud
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Multi-Cloud Management Tools

RightScale
(2006)

DELL Cloud Manager
(2013)

Scale Xtreme
(2010)

Service Mesh

e SaaS solution only
e Private: OpenStack, CloudStack
e Public: AWS, RS, Azure, GCE, HP, IDCF (Japan), DataPipe

* Hosted and On-premise installation
e Private: OpenStack, CloudStack, Nimbula, vCloud
e Public: AWS, BL, CS, GoGrid, HP, Joyent, DD, RS, Tata, Verizon, TM

* OpenSource, SaaS, On-premise installation
e Supports: OpenStack, CloudStack, AWS, GCE

e Private: OpenStack, CloudStack, vCloud
e Public: AWS, RS, Azure,

e Private: OpenStack, CloudStack, vCloud, Eucalyptus
e Public: AWS, Azure

Borrow from https://www.slideshare.net/corestack/extending-horizon-for-multi-cloud-management-v11
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OpenStack Multi-Cloud: Challenges

 Multi-Cloud Identity
 Multi-Cloud Management
* Multi-Cloud Networking

* NFV Across Multi-Cloud

* Multi-Cloud Orchestration
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OpenStack Solutions

Multi-Cloud Identity Federated Identity

Multi-Cloud Management Region, Nova Cells, Cascading => Trio20
Multi-Cloud Networking Tricircle

Multi-Cloud NFV Tacker

Multi-Cloud Orchestration Heat Multi-Cloud
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Federated Identity

Federation
Identity service
(keystone)
Service Provider (SP) Identity Provider (IdP)
« SAML v2 o Keystone 2 KeyStore
« OpenlD Connect « PySAML 2
« SAML
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Federated Identity

Identity Provider

Validated

v

Request Initiation

SAML Auth Request

KeyStone

(Service Provider)
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Service Consumption

!

OpenStack
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OpenStack Regions

Region One
Nova Glance Neutron Swift Cinder
=
8 ) .
S )
Region N
Nova Glance Neutron Swift Cinder
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Nova Cells V1
oo | gms o

pareent cell

child cell2

nova- nova-
scheduler condutor

d celll

nova- nova-
scheduler conductor

child celll grandchild cell2

nova- nova- nova- nova-
scheduler conductor scheduler condutor
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Nova Cells V2

Nova Cells*

nova-scheduler

. API Cell &

Cell 0 ~ Cellfoo | Cell-bar

API Endpoint

* ¢
Borrowed from https://www.openstack.org/videos/video/nova-cells-vZ2-whats-going-on
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OpenStack Cascading

.~ Cascading OpenStack
N\

OpenStack API

OpenStack APIEQStack API

Vendor1 v Vendor2 |

Vendorn

*One AZ can still integrate different
vendor's hypervisors or physical resources
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OpenStack Cascading

\ J
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Tricircle

 Enhanced OpenStack Cascading solution

* Split to two projects in Ocata: Tricircle and
Trio20
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Tricircle

Nova APl
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https://wiki.openstack.org/wiki/Tricircle
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Trio20

KeyStone:
e  Shared Keystone with
Centralized or distributed

C— - = - deployment
T I'IO 2 O e  Federated KeyStones
Glance:

e  Shared Glance

. Distributed Glance
deployment

e  Separate Glance deployment

Cinder API-GW

Nova API-GW

New components of

00 Tr020
Restfui OpenStack XPI

Message bus, Async. XJob
RPC API for cross OpenStack
- B functionalities like networking,
volume migration

\

[ N : N i -
, ova Cinder ) ' . Cinder ' DB Access for site
\@om Openstack(P OE)/ ttom OpenSta ck(P@/ management, resource routing
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Tacker

Tacker Architecture cL

API
(WSGI, extension /plugin framework)

NFV Catalog
j=———==- 1 === 1 TOSCA
| NSD FFGD | LULEY eyl
1 i Validation
e e Eo e
___NFVO___ VNFM
o i TOSCA it VNF . =
Multi-Site \ Workflow ' FwdGraph | Management TOSCA Monl.tonng
Pt U Il o SRS o l . , Driver Workflow Driver
_____ Framework Framework

VIM - Network™ =} 1+ "
febcas Service 1 1 Chains !
~_Instances _.' '\_ _(SFC) __. Instances

Infra Driver
(Heat, Keystone)
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Heat Multi-Cloud

---------------------------------------------------------

______________________

Heat-API-
CFN

______________________

. HEAT |
. Translator |

i HE Cloud E— oudsig
' ' Brokerage | -

CHINA
OpenStack Days



CHINA ’Tjtﬂﬂﬂi.‘:i

OpenStack Days ! &

Putting all together

Multi-site NFV orchestration

Tacker

| |

OpenStack Sitel OpenStack Site2

¥ N

OpenStack OpenStack OpenStack
Site3 Sited4 Sited4

* Keystone
— Federated Identity
* Heat

—  Multi-Cloud Orchestrate Tenant level cross site L2/L3 networking
automation, service chaining
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