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VDC-OS versus Traditional OS

Traditional OS Virtual Datacenter OS
Compute Single host Aggregates datacenter servers into a 

compute resource

Storage Local storage Shared storage for all resources

Network Single host Centralized management and 
configuration of distributed resource

Applications Processes or threads Distributed, multi-tiered apps treated as 
a logical unit

Application services System calls and libraries Availability, Security, Backup, disaster 
recovery for any/all workloads

Scheduling Local processes Distributed scheduling across entire 
datacenter

Management Single host Entire datacenter management

VDC-OS is to the entire datacenter what Windows or Linux is to a single server



The information on the roadmap is intended to outline our general product direction and it should not be relied on in making a 
purchasing decision.  It is for information purposes only and may not be incorporated into any contract.

CONFIDENTIAL

Agenda

Virtual Datacenter OS
Infrastructure vServices

Application vServices

vCenter Application and Infrastructure Management

vCloud Initiative
vClient Initiative

VMware View



The information on the roadmap is intended to outline our general product direction and it should not be relied on in making a 
purchasing decision.  It is for information purposes only and may not be incorporated into any contract.

CONFIDENTIAL

%
 o

f A
pp

lic
at

io
ns

Application’s Performance Requirements

IOPS

Network

Memory

CPU

95% of 
applications

< 100 at peak 

< 300 KB/s 

< 4 MB at peak

1 to 2 CPUs

1. Source: VMware Capacity Planner assessments

ESX 3.5

100,000

9 Gb/s

64 GB per VM

4 VCPUs

2009

200,000

40 Gb/s

255 GB per VM 

8 VCPUs

Very Large VMs, Powerful Performance



The information on the roadmap is intended to outline our general product direction and it should not be relied on in making a 
purchasing decision.  It is for information purposes only and may not be incorporated into any contract.

CONFIDENTIAL

ESX Scalability
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Storage

Networking

Virtual Machines

CPU 

Memory 

Highest Single Server Resource Efficiency

64 cores and 512 GB of 
physical RAM

Hardware Scale Up

Lowest CPU overhead
Minimal power consumption 

HW Assist
Purpose Built Scheduler
CPU Power Optimization

Maximum memory 
efficiency

HW Assist
Page Sharing
Ballooning

Wirespeed (9Gb today) 
network access 

VMDirectPath
Offload

Greater than 200k iops 
per second
Lower than 2ms latency

VMDirectPath
Para-virtualized SCSI

ESX Server

App

OS

App

OS

App

OS

App

OS

App

OS

8-way vSMP and 255 GB 
of RAM per VMVirtual hardware scale out Virtual Hardware 

Scale Up
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App

OS

Dynamic Scaling

App

OS

On-demand cluster capacity
Zero downtime scale up of 
virtual machines

Plug-n-play datacenter
New servers added to cluster
Host and network profiles 
applied 
Cluster rebalanced, leveraging 
new resources

Scalable virtual machines
Hot plug virtual devices
Hot add virtual CPUs, memory
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Power Off

Distributed Power Management (DPM)
Right-size Capacity

Use fewer servers when demand low

Use more servers when demand high

Minimize Power Consumption
Power off inactive hosts

Bring capacity back online as 
workload needs increase

Power-on via WoL, IPMI, iLO

Integrated with DRS
Works in concert with load balancing

Respects QoS policies

No disruption or downtime to VMs

DRS Cluster
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vStorage: Optimizing Disk Usage, 
Availability and Management

vStorage APIs

Storage 
Partners

Management

Array-based
Capabilities

vStorage 
Technologies

VMFS

Storage 
VMotion

Thin 
Provisioning

Linked Clones
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Storage VMotion

Storage-independent migration of VM disks
Zero downtime to virtual machines
LUN independent

Fibre Channel, iSCSI SANs supported in VI 
3.5; NFS support forthcoming

Eliminate planned downtime due to storage 
or switch maintenance 

Complete downtime & availability 
management solution across servers and 
storage (move across clusters)

Improve performance:  eliminate storage I/O 
hotspots, moving virtual disks to improved 
LUN configurations

Optimize capacity:  migrate virtual disks 
between storage tiers
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vStorage Linked Clones 

Multiple virtual machines share 
common base disk

Each virtual machine has own disk 
that stores its writes to disk

Patches applies to base disk are 
seen by all linked clones

Reduce storage costs for 
Virtual Desktop Infrastructure 
by up to 90%

Improve storage utilization

Simplify patch process

OS

App

OS

App

Base 
Disk

OS

App

OS

App
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Significantly improve storage 
utilization
Eliminate need to over-provision 
virtual disks
Reduce storage costs by up to 50%

App

OS

App

OS

App

OS

Virtual machine disks consume only 
the amount of physical space in use

Virtual machine sees full logical 
disk size at all times

Full reporting and alerting on 
allocation and consumption

vStorage Thin Provisioning 

Physical 
Storage

Virtual 
Disks

10GB

20GB 40GB 100GB

10GB20GB 10GB40GB

ESX

30GB70GB
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Delivers storage capabilities as 
virtual appliances

Validated by VMware Ready Virtual 
Appliance certification program

App

OS

vStorage Virtual Appliances 

Simplify deployment and 
administration
Reduce obstacles to delivering full 
virtualization experience
Easy transition to hardware-based 
functionality as environment grows

ESX ESX

SVA SVA

Data protection
Availability
Storage management

App

OS

App

OS

App

OS
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vStorage APIs
Enhance integration of VMware 
Infrastructure and storage partner 
capabilities

Provide storage management 
tools with visibility to virtual 
machines’ use of storage

Leverage array capabilities at 
per-VM level

Fully utilize investments in 
advanced storage capabilities
Simplify storage management for 
virtual environment
Enables physical + virtual storage 
management

VWware Infrastructure

Partner Storage and Management

Data Protection
Site Recovery

Multipathing
Snapshots
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vNetwork: Attacking Network Visibility, 
QoS and Scalability

VMware Infrastructure

Partner Networking and Management

App

OS

App

OS

App

OS

App

OS
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Aggregated view of virtual networking

Datacenter level networking 
(versus host level)

Historical statistics follow the VM

A unified infrastructure for networking 
services (monitoring, filtering, mgmt 
via PVLANs, port mirroring)

Simplified setup and change; seamless 
addition of capacity

Easy troubleshooting, monitoring and 
debugging

Enables new security services

Pluggable for 3rd party integration

2009vNetwork Distributed Switch

vSwitch vSwitch vSwitch

App

OS

App

OS

App

OS

App

OS

App

OS

vNetwork Distributed Switch
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Enterprise networking vendors can 
provide proprietary networking 
features in a VMware environment

Enables networking solutions to 
monitor, control and manage virtual 
networks

Networking/security solutions can 
understand/ be aware of mobile, 
dynamic virtual infrastructure

Simplicity and transparency for 
network administrators
Unified management framework for 
physical and virtual networks true 
phyiscal + virtual management

Ecosystem Enablement 2009

Third Party Virtual Switch
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Availability Vision: Integrated, Automated, and Policy-Based

HA/FT

Data Protection

Disaster Recovery

vCenter
Cluster Management

APP

OS

VM

APP

OS

VM

APP

OS

VM

Physical Hardware

Application and Infrastructure VMs

App

OS

Firewall

App

OS

Tomcat

App

OS

IIS

App

OS

Load 
Balance

App

OS

Oracle

Instructions (Encoded In OVF)
1. Name=eCommerce
2. Only port 80 is used
3. 100 ms web response
4. VRM: Encrypt w/ SHA-1
5. DR RPO: 1 hour
6. Decommission in 1 month



The information on the roadmap is intended to outline our general product direction and it should not be relied on in making a 
purchasing decision.  It is for information purposes only and may not be incorporated into any contract.

CONFIDENTIAL

Maximizing Application Uptime
Component Server Storage Data Site

Prevent 
planned 
outages

N/A

Quick 
recovery 
from 
outages

Prevent 
unplanned 
outages

• VMware 
HA

• VMware
FT

• VMotion
• DRS + 
maint 
mode

• NIC 
Teaming

• Native 
Multipathing • VCB

• Storage 
VMotion

• Mirroring

• VCB

• Mirroring• vStorage 
APIs for      
3rd Party 
Multipathing • Black – current product

• Purple – 2009
• Red – 2010 and beyond

• Site 
Recovery 
Manager

• Long- 
distance 
VMotion

• Native 
replication

• P2V DR
• vCenter
Data
Recovery
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VMware HA 

Resource Pool

VMware HA

VMware HA is being broadly deployed with VI3
Most commonly deployed along with DRS
Used in production by 40%+ of customers

Near-term Enhancements (2008)
Enhanced ESX host health monitoring
Full support for Individual VM health monitoring

Near-term Enhancements (1H 2009)
> Customizable admission control and cluster-level defaults
> HA Maintenance Mode

Future Improvements (2009 and beyond)
Partial host failure detection and response
Global VM restart ordering
Cluster topology zoning
Non-shared storage configurations (with VMFS mirroring) 
Application awareness

X

X

X
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VMware Fault Tolerance (FT)
Exciting new technology for mission critical VMs

Single VMs simultaneously running on 2 separate hosts, 
kept in sync via vLockstep technology
Zero downtime and zero data loss in spite of hw failures
Integrated with VMware HA/DRS

Initial Functionality (currently planned for 1H09)
Full support for Windows AND Linux guest OSes (UP only)
2-node VM pairs, multiple FT VMs per host
Dynamic enablement / disablement
Seamless failovers to restore redundancy

Future Improvements (2H09 and beyond)
Partial host failure detection and response
Non-shared storage configurations (with VMFS mirroring)
Support for vSMP VMs
Long-distance FT

Resource Pool

VMware HA

X

X

X

VMware FT

VMware FT

VMware FT
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Turns manual recovery runbooks 
into automated recovery plans
One DR plan for all VMs centrally 
managed from vCenter
DR that is OS-, application-, and 
hardware-independent

vCenter Site Recovery Manager

Works with VMware Infrastructure to 
make disaster recovery rapid, reliable, 
manageable, affordable

Site Recovery Manager leverages VMware Infrastructure to deliver 
advanced disaster recovery management and automation
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Key Components of a DR Solution

Storage

Servers

VMware Infrastructure

Virtual Machines

vCenter Server
Site 

Recovery 
Manager

Site Recovery Manager
> Manages and monitors recovery plans
> Tightly integrated with vCenter

Storage Partner Replication
> Integrated via replication adapters created, 

certified and supported by replication vendor

Partner Replication

VMware Infrastructure
> Requires ESX 3.0.2 or later, including ESXi
> Requires vCenter 2.5 or later

Storage
> iSCSI or FibreChannel storage

Storage Partners

http://www-3.ibm.com/software/
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vStorage APIs for Data Protection 

Evolution of VCB
> Improved API enables tighter 

integration with partner backup 
application (no separate VCB binaries)

> Deployable on Windows and Linux platforms
VCB Architecture

vStorage API for Data Protection

Enhanced Functionality
> Supports all storage architectures (FC, iSCSI, 

NAS, local disk)
> Includes full, incremental and differential image 

backup options
> File level backup and restore for Windows 2K3, 

2K8, Linux
> Supports Windows and Linux guests
> Can be run inside physical or virtual machines

http://www-3.ibm.com/software/
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Security vServices

VMware ESX with VMsafe™

Security 
vService

App

OS

App

OS

App

OS

App

OS

Security = High
Network Ports = 80, 443, 1521
Protocols = HTTP, SQL, TNS
AV = Required, On-Demand

vApp
Policies
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VMsafe Ecosystem
Multi-function Security Appliance

VMware ESX
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vNetwork Distributed Switch
VMware ESX

A 
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Integrated, more effective, 
comprehensive security solutions 
within the virtual infrastructure
Better than physical: automatic 
protection, right-sized security 
capacity

Agent-less deployment of partner 
security services
Single security VM for multiple 
security services AV, Firewall, IPS
Mobility-awareness: Security policy 
and state moves with virtual machine
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Virtualization Management Directions

Management of 
hosts/hypervisors and 

VMs at scale

Management of a 
distributed, dynamic, 

and shared infrastructure

Virtual Resource Pools

End-to-end integrated 
management through 

partner solutions

Non-Virtual 
Management 

Tools

Physical-Only 
Environments/ 
Non-x86/Non- 

VMware

Partner Solutions

vCenter
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Datacenter
Infrastructure

LinuxWindows

Off-Premise 
Cloud

Future Future Future …

Application 
vServices

Infrastructure 
vServices

Cloud 
vServicesvCompute vStorage vNetwork

Availability Security Scalability

Management 
vServices

VMware vCenter
Application Management

Infrastructure Management

Lifecycle  
Manager

Site Recovery  
Manager

Lab 
Manager

Stage 
Manager

vCenter 
AppSpeed

vCenter 
ConfigControl

vCenter 
Orchestrator

vCenter 
CapacityIQ

Management 
vServices

vCenter 
Chargeback
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Scalable vCenter Platform 

vCenter Linked Mode
Inventory and core configuration 
data available globally via LDAP 
backbone

Standard VI Client can access 
inventory across entire 
environment

Hosts can be ‘re-mastered’ to 
alternate nodes with no loss of 
identity if one VC Server fails

Enables scale out of managed 
infrastructure

Provides basis for management 
server federation (future)

Replicated inventory and 
configuration data

vCenter
Server

ESXi ESX ESX

vCenter
Server

ESXi ESXi

vCenter
Server

ESXi ESX
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vCenter Server

vCenter Accessibility

Linux-based 
vCenter Server virtual appliance Multi-platform vCenter Client
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vCenter Update Manager

Central automated, actionable VI patch 
compliance dashboard leveraging 
baseline groups
Upgrades:

Host: DRS leveraged, ESX & ESXi
3.0 to 4.0 
VM: Tools & VM HW, appliances
Framework to support 3rd party 
IHV/ISV updates, customizations

Performance and scalability 
enhancements: shared patch repository, 
patch staging, performance optimization 
Integration via Powershell CLI

New Enhancements (2009)

Define, track, and enforce compliance 
for ESX hosts/clusters, MS/RHEL VMs, 
offline VMs, templates
Non-disruptive infrastructure upgrades
Reduced risk via offline VM/template 
patching & rollback
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vCenter Host Profiles

Quick mass automation or complex 
configuration automation across VI 
for large number of ESX 
hosts/clusters

Automate replicating a golden profile 
from a host to other hosts via 
baselines

Remediate out of policy compliance 
violations

View drift from golden baselines

Policy-based 1-click mass 
configuration automation
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vCenter Performance Management

New overview tab shows key 
performance metrics side-by-side to 
identify the top consumers
Thumbnail views allows for easy 
navigation to the individual charts

Performance Charts

Access key host statistics inside the 
guest to the application admin through 
special Perfmon DLL  
View “accurate” CPU utilization along side 
observed CPU utilization
3rd parties can instrument their agents to 
access these counters using WMI
Integrated with VMware Tools

Perfmon DLL
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vCenter Alarms and Events

New hardware tab
New CIM service in vCenter replaces 
current hardware tab
Adds VC alarms for hardware to alert 
when hardware failures occur

Instrumentation in ESX for better, easy to 
understand error messages

Actionable recommendations to 
simplify troubleshooting and root-
cause analysis
Link to VMware documentation (such 
as KB articles) for known issues

Expanded support for metric alarms (such 
as disk usage, %RDY etc.) 
Trend- and event-based alarms

New Enhancements (2009)
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vCenter Storage Management
Simple, integrated management of 
storage resources, including monitoring 
and troubleshooting

Storage space usage
Storage I/O

Integrated with new vStorage capabilities 
to optimize storage consumption and cost
Ability to achieve storage performance 
QoS

Storage capacity reporting
End-to-end topology awareness for 
troubleshooting
Storage throughput and latency metrics 
for VMs and datastores
Datastore permissions and folders
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vCenter CapacityIQ

Deliver the right capacity at the right time
Make informed planning, purchasing, and 
provisioning decisions
Enable capacity to be utilized most 
efficiently and cost-effectively

Perform “What-If” impact analysis to 
model effect of capacity changes

Add VMs or hosts
Identify and reclaim unused capacity

Over-, under-allocated VMs
Idle or powered-off VMs

Forecast timing of capacity shortfalls and 
needs

Capacity management solution for VMware vCenter, enabling users to analyze, forecast, and 
plan capacity needs of their virtual datacenter
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vCenter ConfigControl

Tracking of configuration items that 
are part of a virtual infrastructure
Automated discovery of accurate config, 
dependency &historical data 
Application/IT visibility via rich modeling 
capabilities, dynamic search & reports 

Discover, Track, Model, Search, Analyze 
(Impact & Drift), Report 
Standards based, extensible, 
comprehensive, continuous, multi-source 
capture of CIs
Applications, inside guests, virtual entities, 
associated hw, custom tags
Rollup impact reporting by business unit, 
organization unit, etc

Richer configuration data and a better 
way to get it
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vCenter Chargeback

Understand costs of VMs
Associate VM deployments to appropriate 
business units
Report on usage costs

Drive accountability and costing into VM 
deployments

Targeted at VI Administrators with tight 
integration to vCenter
Flexible costing model with built in APIs

Supports costing based on allocation, 
utilization or a mix of both
Add fixed costs & multiple rates at 
any level, including VM level

Automatically propagate costs down the 
organization structure

Build custom organization model or 
use vCenter (VC) Inventory

Metering Element Multiple Rate

CPU – GHz Used 1.5

Memory – GB Used 1.8

Disk – GB Used 2.0

Disk I/O – GB used 1.4

Network I/O – GB 
used

0

Fixed Cost per VM

Real Estate = $20 

HA Enabled = $10 

Software = $200

Power = $3

Custom Fixed Costs
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Fully automated provisioning of vApps & bulk VM requests

Automatic virtual service configuration as part of provisioning process

Provide up front metrics on costs of services being deployed

Tight integration with VI Client through administrator inbox for requests 

Dynamically monitor VC for unknown VM’s to enforce ownership and placement 
policies for all VM’s regardless of origin

Out of the box integrations with Service Management tools

vCenter Lifecycle Manager



The information on the roadmap is intended to outline our general product direction and it should not be relied on in making a 
purchasing decision.  It is for information purposes only and may not be incorporated into any contract.

CONFIDENTIAL

vCenter AppSpeed

Monitor application performance 
from end user perspective

Collect and correlate across tiers 
and in VI

Automated SLA management

Enables proactive detection of 
end user performance issues

Integration with VI enables root 
cause and remediation

VMware Infrastructure
Users
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Agenda

VMware Infrastructure
Infrastructure vServices

Application vServices

vCenter Application and Infrastructure Management

vCloud Initiative
VMware View

Enterprise Desktops
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Challenges of Cloud Computing

Need for New, Highly Efficient and 
Flexible Computing Infrastructure

Multi-tenancy

Application Compatibility

Lack of Standardization Creates 
Complexity and Switching Costs
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Cloud vServices

Virtual Datacenter Off-Premise CloudsImage Management
User Accounts

Chargeback
Mobility

vCloud APIs
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