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Virtualization software for aggregatingmultiple off-the-shelfsystems
into a single virtual machine,

providing improved usability and higher performance

What We Do
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Strong Market Presence Today
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Numerous Key Technology and 
Distribution Partners

Customer Traction  Across a 
Number of Verticals

Federal

Higher Ed/Research

Commercial

Higher Ed./Research

Government
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PRODUCT OVERVIEW
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±ƛǊǘǳŀƭƛȊŀǘƛƻƴ !ŎǊƻǎǎ 5ƛŦŦŜǊŜƴǘ 5ƻƳŀƛƴǎΧ

Partitioning
Providing a virtual resource that is a

subsetof the physical resource

Aggregation
Providing a virtual resource that is a 

concatenationof several physical resources

ά¦ǘƛƭƛȊŀǘƛƻƴέ

ΧŀƴŘ ŎƻƳǇŀǊƛƴƎ ǇŀǊǘƛǘƛƻƴƛƴƎ ŀƴŘ ŀƎƎǊŜƎŀǘƛƻƴ ŀǇǇǊƻŀŎƘŜǎ
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Approaches to Server Virtualization

Providing a virtual resource that is a 
subsetof the physical resource

Providing a virtual resource that is a 
concatenationof several physical 

resources

Hypervisor or VMM

App

OS

App

OS

App

OS

Virtual Machines

App

OS

Hypervisor or 
VMM

Hypervisor or 
VMM

Hypervisor or 
VMM

Hypervisor or 
VMM

Virtual Machine

AggregationPartitioning
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HOW DOES IT LOOK
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ΨǘƻǇΩ ŀƴŘ ΨŦǊŜŜ -ƎΩ
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ΨŎŀǘ κǇǊƻŎκcpuinfoΩ
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Ψusr/local/bin/ vsmpversionΩ
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Ψκsbin/ lspciςvtΩ
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ΨŎŀǘ κǇǊƻŎκǇŀǊǘƛǘƛƻƴǎΩ
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HOW DOES IT WORK
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Evolving Traditional SMP
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Evolving Traditional SMP
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How Does it Work ?
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Multiple Computers with Multiple Operating 
Systems

Multiple Computers
with a Single Operating System



Aggregate.  Scale.  Simplify.  Save. Confidential and Proprietary

Bare Metal, Distributed
Virtual Machine Monitor

How Does it Work ?

Å Loaded at boot time

ï Supported boot devices: USB, IDE, 
CompactFlashor Network Image 
(PXE)

Å Fabric probing and VM setup

Å Loading the OS and maintaining I/O 
and memory coherency

Network 
Boot

Up to 16 servers (today),
128 servers (3Q2010)

Multiple Computers
with a Single Operating System
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How Does it Work ?

Å Systems configuration can be 
different

ï Aggregating systems with 
different boards, I/O 
configurations, processors speed 
and memory configuration

ï Only one type of CPU will be 
presented to the OS

Å >10 different coherency 
mechanisms

Å Aggregated hardware I/O 
compatibility list include devices 
from Intel, Broadcom, LSI, ATI, 
Emulex, Adaptec and others

1 x RAM

4 x RAM

1 x RAM

4 x RAM

1 x RAM

1 x RAM

1 x RAM

1 x RAM

Up to 4TB aggregated (today),
64TB aggregated (3Q2010)

14 x RAM

Aggregated System
Multiple Computers

with a Single Operating System
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Behind The Scenes

One System
ïSoftware interception engine creates a uniform execution environment
ïvSMP Foundation creates the relevant BIOS environment to present 

the OS (and the SW stack above it) as single coherent system

Coherent Memory
ïvSMP Foundation maintains cache coherency between boards
ïMultiple concurrent memory coherency mechanisms, on a per-block 

basis, based on real-time memory activity access pattern
ïLeverage board local-memory for caching

Shared I/O
ïvSMP exposes all available I/O resources to the OS in a unified PCI 

hierarchy
ïNo need for cluster file systems

4/14/2010 21
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Coherent Memory: Efficiency Formula

4/14/2010 22

E = 1 ς(A * L)

Efficiency  =  1 ς(Access * Latency)

Fixed,
but improving

{ŎŀƭŜatΩǎ
expertise
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Coherent Memory: Basics

ÅHiding backplane latency 
using software-driven 
sophisticated and adaptive 
caching techniques

ÅBetter system economics 
leveraging PC economies of 
scale:  memory cost vs. 
propriety backplane/chipset

Trade backplane-latency with redundant RAM
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TYPICAL USE CASES
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Current Product Portfolio

11

Management

Capability

Static

Dynamic

App

OS

Hypervisor or VMM Hypervisor or VMMHypervisor or VMMHypervisor or VMM

Virtual Machine

È One system (OS) to manae

È Fewer, larger nodes in large scale 
deployments

È No need for Cluster FS

È Simplified approach to clustering

Cluster
Simplified 

Management 

SMP
Cost Effective 

andHigh 
Performance

È Scalable systems built from 
standard x86 systems ςhighly cost 
effective

È Compute, memory and I/O scaled 
independently resulting in top 
performance

È Large memory x86 resource 
enabling very large workloads

È On-the-fly, aggregated VM 
provisioning  - meeting the needs 
of dynamic, scale-out 
environments (e.g. cloud)

È Increased cloud utilization:  Drive 
more workloads into cloud 
infrastructure

Cloud
Improved 
System 

Flexibility
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{ƻƭǾƛƴƎ /ǳǎǘƻƳŜǊΩǎ tǊƻōƭŜƳǎΥ /ƻƳǇƭŜȄƛǘȅ

ÈCustomer Pain:

ƄLack of in-house system administration & expertise:

ÅMulti-system management

ÅHigh-speed networks 

ÅDistributed file-systems

ÈvSMP Foundation Value:

ƄSignificantly reduce number of managed systems

ƄReduce the number of tools to operate the environment

ƄEnable large/shared memory for performance acceleration and easier programming

ÈResult:

ƄLower operational costs associated with system management

Ƅ InfiniBand performance without management overhead

Customer Examples:

http://en.wikipedia.org/wiki/Image:Honeywell_logo.svg
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Customer Use Cases

Å Customer: Engineering Faculty

Å Current platform: None.  Just getting into HPC.

Å Problems:
ï Compute requirements were growing, as number of users/students was growing

ï No in-house skills to run x86 InfiniBandcluster

ï Limited operational budget to hire additional sys-admin resources

Å Applications: Commercial code, mostly Fluent and MATLAB

Å Solution:
ï 4 full blade chassis, each aggregated as a single system with 128 cores and 384 GB RAM and 5 TB of 

internal storage

ï Total: 64 physical nodes, 512 cores, 20TB storage  - running as 4 fat-node cluster

Å Benefits:
ï Low OPEX:  

Å No additional IT required for day-to-day operation

Å ¢ƘŜ ƴŜŜŘ ǘƻ ƳŀƴŀƎŜ ƻƴƭȅ п ΨCŀǘ-bƻŘŜǎΩ

Å LƴǘŜǊƴŀƭ ǎǘƻǊŀƎŜ ƛǎ ŜƳōŜŘŘŜŘ ƛƴ ŜŀŎƘ ΨCŀǘ-bƻŘŜΩ

ï Simplicity:  InfiniBand performance without the complexity
of managing such a solution

ENGINEERING FACULTY
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LARGE SCALE 
DEPLOYMENT
WITHOUT THE 
COMPLEXITY
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{ƻƭǾƛƴƎ /ǳǎǘƻƳŜǊΩǎ tǊƻōƭŜƳǎΥ  tǊƛŎŜ andPerformance

ÈCustomer Pain:

ƄNeed faster results with less capital expenditure

ƄPurchasing SMP is required but traditional SMP is too expensive

ƄCost of paying for future peak demand upfront

ÈvSMP Foundation Value:

ƄProvide cost effective SMP using x86 commodity hardware

ƄProviding more cores at speeds not limited by hardware attributes (virtual solution)

ƄPay as you grow for workloads requiring SMP

ƄSupports distributed memory codes as efficiently as a cluster

ÈResult:

ƄFaster run times and ability to run larger problems

ƄLower total cost of ownership than alternatives

Customer Examples:


