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Virtualization Technology for Next Generation Computing
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Virtual Machine Relocation O I I Q Blade Server Virtual /O I
Liquid Cooling @ O x64 Windows . .
OI Virtual Machine: Hypervisor I ) Horizontel Sc'almg
High—-Performance Computing
Heterogeneoud Architectures @ Provisioning of OS Images Clusters: Linux
Powpr and Cooling_\ O/— Quad-Core and Multicore Processors Hardware Partitioning
Management Grid Shared OS Virtualization o _<5
High-Performarce Computing Computing ainfr
Clugters: Windows Processor & Utility Computing i Dual'*Core Processors'
Offload Engines © _ Emulation N Virtual Machine: Capacity on Demand(Mamframe)
— . 4 Blade Servers O Hypervisor(B) x86 16-to 32-Processor SMP/NUMA
Fabric Computirlg Architecture @ Capaci Virtual Machine: OS-Based
Aggregated [Virtualization @ apacity on

Linux/Windows Itanium

I Tera-architectures A I

<AFE>: Gartner

Demand(Unix)
Unix Itanium

Mission—Critical Workloads on Linux

Multithreaded Processors
Technology Peak of Inflated Trough of S £ Enlieht t Plateau of
Trigger Expectations Disillusionment ope of Eightenmen Productivity
Time
Years to Mainstream Adoption:

O Lessthan2years O 2to5years @ 5to 10 years
L July 2007.

A\ More than 10 years ® Obsolete before Plateau

(3 2) Gartner Hype Cycle for Emerging Technologies
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Thansformational
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Low

4ol 2| / XMci HREE flet 7

Years to Mainstream Adoption:
Less than 2 years 2t0 5 year 5t0 10 year More than 10 years
Virtual Machine: Utility Computing
Hypervisor
Virtual Machine
Relocation
Capacity on Demand Grid Computing Fabric Computing Tera-architectures
(Mainframe) e e — Architecture
High—Performance Computing Clusters: Heterogeneous
C_ompuﬁng Clusters: Windows Architectures
Linux Virtual Machine: Liquid Cooling
Horizontal Scaling Hypervisor(B) e amd Conffine
Mission—Critical Management
‘Workloads on Linux Provisioning of 0S
Virtual Machine: Images
OS-Based
Blade Server Virtual /O Blade Servers Aggregated Virtualization

Dual-Core Processors

x86 16-to 32-Processor
SMP/NUMA

Hardware Partitioning

<AF&E>: Gartner, July 2007.

Capacity on Demand
(Unix)

Offload Engines
Processor Emulation

Quad-Core and Multicore
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Shared OS Virtualization
(Nonmainframe)

Unix Itanium
Multithreaded Processors
x64 Windows

Linux/Windows Itanium

(38 3) Server Virtualization Technologies—Priority Matrix
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|App.||App.

ADD-"ADD-

App."App.

|App.||App.

OS Emulation === (Java Virtual Machine)
Workload Management
Distributed Workload Management

(IBM bWLM, WebSphere,
(Aurema ARMTech)  qusters, job schedulers) (Grid)
LX ]

| os || os e[ os || os |
Hardware Emulation (Microkernel, hardware translator) (HP UDC
Resource Management (Partitions)  1paq balance;rs) (Grid)
Distributed Resource Management eoe
| Hardware | Hardware

<AE&E>: Gartner Research, June 2003.
(O™ 4) 2003 AMH 713 25

Applications

Shared QS === (Containers, silos, virtual private servers)

Load/Cluster Management (Application clustering, load balancers, grid)
| os || os || os || os |
Virtual Machines/Partitions (Hypervisors, partitions)
OS Re—provisioners e ----- - P emmm—(Relocators, teleportation, hot migration)
Aggregated (Fabric computing)

| | |

Hardware

<Z}E>: Gartner, July 2007.
(38 5) 20073 MH 75 2R

20063 Virtualization 3.0
Business Critical - . : étlallf\?irtlz‘lsuoor?eme J
HA. 3% Utility Computing, Vi
Planned 4 1% « Policies Based
Migrations, X . * Variable Costs
1g1;3a %ions Software Y][Ijmalhzatl%n 25 . 2010+
Development and nplanne:
Testing,  HA/DR/Backup
38% » Workload Balancing
Production * 2009 2010
Consolidation,
50% Vixtua!i;ation 2.0 Software
$520M Opportunity ° ggx?;l]{ctg Downtime Uity Computine, Dev?%%zlgilgt nd
- 16% ’
. gf&t)\;rork Resiliency OQeﬁ Workload o %

Balancing
4%

Mission Critical
HA, 9%

Virtualization 1.0

* Encapsulation

* Resource Sharing

* Dynamic Consolidation

* 2005 Business Critical === lanned Migrations,
Og@* HA, 18% 18%
$1,720M Opportunity

=
T

Production
Consolidation,
27%

<E&E>: IDC, 2008.
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Self Service Portal |

Business Process Workflow Management

[ [ [ [
Business Process Workflow Application

Business Services

| Offering Mgmt | | Workflow Mgmt|

Power Monitoring
and Management

|Order/Contract Mgmt| | Monitoring |
- Power
- ITM, TEP
U Enterprise Service Bus Data
Warehouse

| Virtualized Infrastructure |

<AEE>: IBM
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Client/Server
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L
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Presentation
<2F=>: IDC, 2007.
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Virtualizing—up Model
| Virtual Server |

| Physical Server O | | Physical Server 1 | | Physical Server 2 | | Physical Server 3 |

Virtualizing—down Model

| Virtual OS 0 | Virtual S 1 | Virtual OS 2 I Virtual 0S 3 |
| Physical Server |)
Virtualizing-up-and-down Model
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Virtual Virtual Virtual Virtual Virtual Virtual Virtual
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CIM Common Information Model
DMTF Distributed Management Task Force
SaaS Software as a Service

SWA SoftWare Appliance

VINE Virtual INfrastructue Environment
WBEM Web Based Enterprise Management
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