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@ Sun

Private clouds will transform how we think about IT:
X as aservice : a Service-Based Consumption Model







= “Comes from the early days of the Internet where
we drew the network as a cloud... we didn’t care
where the messages went... the cloud hid it from us”

— Kevin Marks, Google

= The emerging cloud abstracts infrastructure




NIST Gartner

= Cloud computing is a model for enabling = As g style of computing where

convenient, on-demand network access .
to a shared pool of configurable scalable and elastic IT-enabled

computing resources (e.g., networks, capabilities are delivered as a
servers, storage, applications, and service to external customers

services) that can be rapidly provisioned - -
and released with minimal management using Internet technologies.

effort or service provider interaction.

= Five Refining Attributes
= This cloud model promotes availability

and is composed of five essential 1. Service-Based
characteristics, three service models, 2 Scalable and Elastic
and four deployment models

3. Shared

1. On-demand self-service 4. Metered by Use
2. Ubiquitous network access 5. Uses Internet Technologies

= 5-key characteristics:

3. Location-independent resource
pooling
4. Rapid elasticity

The National Institute of Standards and Technology
5. Pay per use (NIST), Information Technology Laboratory
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Application
(SaaS)

Platform
as a Service

Infrastructure
as a Service

Enabling
Technology

Applications at Scale
(End users)

Execution Platforms at Scale
(Developers)

Infrastructure at Scale
(System Administrators)

Cloud Service Delivery at Scale
(Public / Private Cloud Providers)
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Application as a Service Cisco

(SaaS) webex Microsoft
Applications services delivered over GOOgle" h;:ll'.;:%]%r%q;;:.-:.:;:ﬁ..“

the network on a subscription basis

Platform as a Service (PaaS)

Cleeco "
webex Connect G0081€
Software development frameworks

and components delivered over the alPazonm Eg Windows Azure
network on a pay-as-you-go basis ¥ ¥epsenices

Infrastructure as a Service
(EES))

Compute, network and storage e _
delivered over the network on a @Sun) veon ge'g‘s%?g;w
pay-as-you-go basis

|||
b
L'“H"

= . aljlel}le
. ‘ Microsoft cllsc!:.

IT Foundation fecra 8l vmware
(Enabling Technologies) Ll
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Cloud Infrastructure Cloud Infrastructure Cloud Infrastructure
laas Software as a Service
PaaS PaaS (SaaS)
SaaS SaaS SaaS Architectures
Cloud Infrastructure Cloud Infrastructure
laas Platform as a Service (PaaS)
Paas PaaS Architectures

Cloud Infrastructure _
laaS Infrastructure as a Service (laaS)

Architectures
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NIST Deployment Models

Cloud infrastructure made available to
the general public.

Public Cloud

: Cloud infrastructure operated solely
Private’Clotd for an organization.

Cloud infrastructure composed of two
Hybrid Cloud or more clouds that interoperate or
federate through technology

. Cloud infrastructure shared by several
Community organizations and supporting a
Cloud specific community

.. and one other

Cloud services that simulate the
private cloud experience in public
cloud infrastructure

Virtual Private

Cloud
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Visual Model of NIST’s Working Definition of Cloud Computing

On-Demand Broad Network Resource
Self Service Access Pooling

3 7R MH|A Software as a Platform as a
B Service (SaaS) Service (PaaS)

-

57IX|82 M

\

Infrastucture as a

Service (laaS)

4 7HK| M| 2 - e |
Public Private Hybrid Communlty

G el el e

http://www.csrc.nist.qgov/groups/SNS/cloud-computing/index.html
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Service Portal

Virtualized

Elastic, Flexible
Automated

On-Demand provisioning
Multi-tenant

Secure
Dynamic

Service oriented
Pay-per-use Billing
Consolidated, Efficient

bodo

VMware ESX
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Time to Market 50+% 2 A
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CAPEX E2H(E2E 50+%)
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~ = Capability

oixd4 < = Scalability
o

_ = On-Demand Availability
= Efficient Utilization
H| S = Capex to Opex

= Pay as You Go

Ehe The NY Times used Amazon’s EC2 and S3 services
\ﬂ"lﬂfk to convert and store 11 million articles into PDF form
Cimes (generating 5.5TB of data) in 24 hours

Animoto, an application on Facebook, went from 25K to 250K
MOTY0)| users in 3 days. Animoto accomplished this by launching up
to 4000 Amazon compute instances to meet demand
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Total Spending

($B) on Cloud-Based Services

$50 = Cloud Services currently

comprise 4% of Enterprise IT
spending and projected to grow
to 9% of total spending by 2012

$40
$30

$20
= Cloud Services are projected to
grow at 27% or 5x the rate of

current Enterprise IT spending

$10

$0
2008 2012

Source: IDC, Oct 2008; approximately 50% of Services spend is defined as SaaS. The five
segments of Enterprise IT include Business Applications, Application Development Software,
System Software, Storage and Servers.

Per Gartner, by 2012 14% of infrastructure and operations architecture

of the Fortune 1000 is expected to be private cloud.
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Internal Resources

ol

S o All cloud All cloud
—==1T resources resources
: owned by
providers;
used by many
Interoperability  |customers
and portability
among Public
and/or Private
=5 Cloud systems Cloud

= “ _, . OeTTmmoTy x LN definition/
L+ governance ({? ﬁ governance
| s controlled by l @ controlled by

enterprise : provider




© Virtual
o : Private
~ APIs and Cloud
Wtocols

Private

Public PRESENT

T loudie
\(Eloud \Cou‘aﬁv
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Phase 1

Phase 2

Phase 3

Phase 4

-

.

Alone
Data

Centers

Private Cloud

T
"I'J :

Public Cloud

PRESENT

Private Cloud

L LY
AR L

Virtual
Private
Cloud

ekk

Public Cloud

Enterprise

Extension
Hybrid Cloud

Open Cloud

Private Cloud Private Cloud

Public Cloud #1  Public Cloud #2

2015-20177?
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Addressing Our Customers’ Business Challenges

Deliver products, solutions & services

to organizations to build secure Clouds

ol I 1ol I o Enable Service Providers to deliver

‘\. CISCO secure Cloud solutions & services

to their customers

Advance the market for Cloud by driving

technology innovation, open standards
and ecosystem development
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Input from Today’s Customers

Cost
Flexibility

Security

Cisco’s Network Platform
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Communications & Collaboration Solutions

i (Delivered via SaaS and On-Premise)

CISCO _ » n T
\ : Collaboration and Unified Communications

End-to-End Cloud-Enabling Technology nmnmn

Global Cloud Private Cloud Data Center 3.0/ CISCO
Infrastructure Computing Unified Computing “ :

Pervasive Trust & Security

"I"'l" Solutions

CISCO
« ' Comprehensive Security Suite
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= Single point of
management for compute,
— e network and storage

= Architected to operate
at massive network scale
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it = Deployment

Rapid deployment model
of virtualized infrastructure

TCO &&
Pre-integrated and validated

solutions reduce total cost
of ownership

HHIA 7 25

Service-level driven through
predictable performance
and operational characteristics

Improved compliance/security
and reduced risk

VCE : Virtual Computing Environment
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Vblock 2 Components

= Compute (Cisco)
Cisco UCS B-series

Network (Cisco)
Cisco Nexus 1000V
Cisco MDS 9506

Storage (EMC)
EMC Symmetrix V-Max

Hypervisor (Vmware)
VMware vSphere 4

Management (All)
EMC lonix Unified Infrastructure Manager
VMware vCenter
EMC Symmetrix Management console
EMC PowerPath
Cisco UCS Manager
Cisco Fabric Manager
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Business Service Management (BSM)

Metering
& Billing

Virtualization
Compute

_ I DMZs
Service

Red zone

Yellow zone

Green zone

Catalogue Provisioning | S!torage e
DC Model

Predictive
Operations

Storage
Virtualization

Configuration Management Database (CMDB)

Copyright © 2009 Accenture All Rights Reserved.
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Data Center Transformation

I/0O Consolidation = Cloud Services
Unified 10, Unified Fabric

Virtualized Data Center
DC Infrastructure Transformati

e ORACLE
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Green Data Center
Power, Cooling, Space

August 23, 2007

PORRESTER Next-Generation Data Centers - A First Look At The Future Of Data Center
5 (IDG NGDC Conference in SF (2007.8))



Complexity, Cost, Power
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Physical Virtual Shared Infrastructure ‘Stack’
Infrastructure Infrastructure

.VMotion Appl Application 2

Virtual IV achines

Virtual 8ervers

Netwark Vintual Netwarks

v
o
=
-
W
@
O
E
=
—
<
(@)
o
)]

8torage Virtual 8torage




= VN-Link allows per-
VM segmentation of
traffic with full
switching features

= VLANSs and VRFs
keep L2 /L3 customer
traffic isolated

= VDC(Virtual Device
Contexts) further
isolate traffic and
enhance operations

= Virtual partitioning of
data center services
such as SLB,
firewalling, etc.
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A2 FZ (Service Tiers) — Security, SLA

@ Siorage
’ , , Block based storage
Layer 2 Switching
VLAN per Customer
In
Perimeter Firewall
Intermnet/VPN connectivity

[1 LOWH
Inter-VLAN FW

CoS/DSCP -0/0
10% Scheduler Guarantﬂe

T —

Storage
Block based stordge

>

tka-Host Firewall

Server Load -balancing, SSL

= é.’ offbad and GLB
| InternetVPN connecfvity
“MEDIUM”

Intra-host (inter-VM) FW
Virtualized FW via IP ACL
Redirect

No VMotion

CoS /DSCP —-4/32
90% Scheduler Guarantee

A, Storage

Block based storage

Application  Database Layer 2 Switching

Multiple VLANS per custome

/A

==

&

Inter-VLAN Firewall

Web
Application
Firewall

Server Load -balancing, SSL
offload and GLB

| IntemetVPN connectivity

‘ I;I‘IGH”

Inter-VLAN FW

WAF Firewall

Intra-VLAN Policy Enforcement
(FSWM)

CoS/DSCP - 5/46
Priority (no police)




Application . Virtual Aggregati Peering IP-NGN
Software Machine on Backbone

T—
i
a

———— 10G Ethernet
s | 0G FCOE

4G FC

1G Ethernet
TRERTEETVM to vSwitch
- vSwitch to HW
App to HW / VM

Cisco E= Nexus 1000v 900 Cisco UCS ; us 700 RS-1
Third-Party Consolidated Blade : - ASR 9000
Applications Hyper-v Storage Arrays Rack Mount




Application  Virtual . Storage . .
Software Machine VSwitch 2 SAN Compute Access Services Aggregation Peering

.

Subscriber"A" @ @ .......
Application 1 @ = ey [

Subscriber"B"
Application 1

Subscriber"A"
Application 2

on—

Subscriber"B"
Application 2

Coref IP-NGN
Backbone

Subscriber "C"

Application 1 I—o

S '“]G E‘thErnE‘t

4G FC
1G  Ethernet
Subscriber"C" @ P emmmmeee == F" |}  RasM & | ] VM to vSwitch
Application 2 R ymwitch to HW
-—
App to HW 'YM
Cisco and YiWare Nexus 1000v  SAN Switches Servers Hexus 5000 Cat 6500 VS5 Hexus 7000 F600
Third-Party vaphere 4 + as Services
Applications ESX 4 Consolidated Chassis

Storage Arrays
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5 IP/MPLS
= Peering
= (7600)
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5----------- Access Sewices
{Nexus 5000) | e 10G FCOE
- . SAN Attached m— 10G Ethemet
i EEEm I Stﬂrage l’lEﬂsﬁfﬁ w4 Fiber Channel
T Wrware

Virtual Center Virtual Supervisor
Module
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Cisco Unified Computing System

Single, scalable integrated system

Network + Compute virtualization & Dynamic resource provisioning

| ) ) . SANA
Mgmt - LAN . -

e

Unified Fabric (FCoE)

Expanded Memory Virtualized Adapters & VN-Link Stateless Servers & Service Profiles
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(Memory Expansion
Technology)

S e

VM | (VM VM VR
il "2 #3 4

[ vmwesx ||

N N VN—L.ink 0 =

7t&r3 O{HH
(Virtualized Adapter -
VN-Link)




Cisco Memory Extended Technology
UCS Extended Memory

48 DIMM slots in a 2 socket Nehalem-EP blade

Standard 2 socket Nehalem-EP only supports 12 slots
Industry standard DDR3 DIMMs
Up to 384GB per 2 socket blade

Transparent to OS and applications

* Reduced server costs
N s Moo (I 5555 555555553255 56353533 Purchase fewer servers for
memory-bound applications
= Reduced power and cooling
costs
= Reduced software costs
H Een H Most software is licensed on
pepegepe pREEEEEE EEE EECE I ouconr ﬁ** N 1 a per-socket basis

Channel 2 Channel 1 Channel 0
(req) lue) (green)
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Virtualized Adapter
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PC"*’l"“i = HWZ[8F 7t 11078 YA == X3

« Ethernet & Fiber Channel I/0 25 X|&

« Z|CH 12870 H.W 7|8t 7+4 /0 MIS
“EE 7Y

« PCle 2.0 x16 , 7|2 2Port 10GE Phy

« FCoE 7|& X|#
HW7|gF 2 45 X3S

 Cut Through #4]9| 3.2 usec X|PA& T

* Real 10Gbps 8s M3

« HW 7|2t QoS,ACL,SPAN S 7|5 X|¥
7 = A EE J[H Tl M

CoE
DGbE * NIV & VN-Link 7|& M&

H.W 7|8 1.0 7t& 8 X|# x| EES FS 5. - 2008 92

Cisco UCS Palo I/O Card

Cisco,VMWare 25 A| ¢t



Dynamic Provisioning
Integrated Stateless Computing

|

LAN

= Attributes no longer tied Rt
to physical hardware

Not just identity
Seamless server mobility

Within interconnect
domain

= Dynamic Provisioning @ﬁi%gg@%é?@;g
Complete infrastructure Lo s SN
repurposing

Integrated with 39 party
tools

Chassis-1
Blade-5

Chassis-9
Blade-2




Cloud Computing Optimized Platform

Virtualization Scalability

More VMSs per Server =
= Lower power per VM

Memory

_ = Lower cooling per VM
Cisco Value Add = Lower cost per VM

= Memory expansion




Cisco UCS Application

= Virtualization Platform
Virtual Infrastructure, VDI

= Large Memory Application
Enterprise — Decision Support, Business Processing
HPC (High Performance computing)
* Cloud Computing
laaS/PaaS/SaaS
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Cisco UCS @ vmworld 2009 in San Francisco

1,700 Square Feet (~170
Square Meter)

T 16 Cisco UCS systems
total, running 512 blade,
Q0T with a total of 1024 Intel
* | ] Xeon 5540 Quad Core
& Processors, 4096 cores

776 Blades/ESX Servers,
(Cisco : 512, HP : 112,
MDS:152)

48 VMs per ESX, Total
37248 VMs

528 kilowatts, compared to
the estimated 25,329
kilowatts

http://www.youtube.com/watch?v=aOnNpBkRamO0
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