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Resource Management Enhancements

VMotion
Performance enhancements in vSphere 4 reduce time to VMotion a VM by up to 75 percent.

Storage VMotion Performance

Storage VMotion is now fully supported (experimental before) and has much improved switchover time. For very 1/0
intensive VMs, this improvement can be 100x. Storage VMotion leverages a new and more efficient block copy mechanism
called Changed Block Tracking, minimizing CPU and memory resource consumption on the ESX host up to two times.

Figure 5 — Decreased Storage VMotion Time Figure 6 — Improved VMFS Performance
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Figure 7 — Performance Enhancements Lead to a Reduced Time to VMotion
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Figure 8 - Time to Boot 512 VDI VMS
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VM Provisioning
VMFS performance improvements offer more efficient VM creation and cloning. This use case is especially important
with vSphere’s more ambitious role as a Cloud operating system.

Performance Management Enhancements

Enhanced vCenter Server Scalability

As organizations adopt server virtualization at an unprecedented level, the need to manage large scale virtual data
centers is growing significantly. To address this, vCenter Server, included with vSphere 4, has been enhanced to manage
up to 300 hosts and 3000 virtual machines. You also have the ability to link many vCenter Servers in your environment
with vCenter Server Linked Mode to manage up to 10,000 virtual machines from a single console.

vCenter Performance Charts Enhancements

Performance charts in vCenter have been enhanced to provide asingle view of all performance metrics such as CPU,
memory, disk, and network without navigating through multiple charts. In addition, the performance charts also
include the following improvements:

«+ Aggregated charts show high-level summaries of resource distribution that is useful to identify the top consumers.
« Thumbnail views of hosts, resource pools, clusters, and data stores allow for easy navigation to the individual charts.

« Drill down capability across multiple levels in the inventory helps in isolating the root cause of performance
problems quickly.

- Detailed data store level views show utilization by file type and unused capacity.

Application Performance

Oracle

VMware testing has shown that running a resource-intensive OLTP benchmark, based on a non-comparable
implementation of the TPC-C* workload specification, Oracle DB in an 8-vcpu VM with vSphere 4 achieved 85 percent of
native performance. This workload demonstrated 8,900 database transactions per second and 60,000 disk input/outputs
per second (IOPS). The results demonstrated in this proof point represent the most I/O-intensive application-based
workload ever run in an X86 virtual environment to date.

*The benchmark was a fair-use implementation of the TPC-C business model; these results are not TPC-C compliant results, and not
comparable to official TPC-C results. TPC Benchmark is a trademark of the TPC.
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Figure 9 — Comparison of Oracle DB VM Throughput vs. 2-CPU Native Configuration
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The results above were run on a server with only eight physical cores, resulting in an 8-way VM configuration that was not
under-committing the host. The slightly less committed four vCPU configuration ran at 88 percent of native.

SQL Server

Running an OLTP benchmark based on a non-comparable implementation of the TPC-E* workload specification, a SQL
Server virtual machine with four virtual CPUs on vSphere 4.0 showed 90 percent efficiency with respect to native. The
SQL Server VM with a 500 GB database performed 10,500 IOPS and 50 Mb/s of network throughput.

Figure 10— Comparison of vSphere 4 SQL Server VM Throughput vs. Native Configuration
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SAP

VMware testing demonstrated that running SAP in a VM with vSphere 4 scaled linearly from one to eight vCPUs

per VM and achieved 95 percent of native performance on a standard 2-tier SAP benchmark. This multi-tiered application
architecture includes the SAP application tier and back-end SQL Server database instantiated in a single virtual machine.

*The benchmark was a fair-use implementation of the TPC-C business model; these results are not TPC-C compliant results, and
not comparable to official TPC-C results. TPC Benchmark is a trademark of the TPC.
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Figure 11— Comparison of ESX 4 SAP VM Throughput vs. Native Configuration
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Exchange
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Microsoft Exchange Server is one of the most demanding applications in today's datacenters, save the very largest databases
being deployed. Previous work on virtual Exchange deployments showed VMware's ability to improve performance
from native configurations by designing an Exchange architecture with a greater number of mailbox instances running

fewer mailboxes per instance.

With the performance enhancements added to vSphere 4 single VM Exchange mailboxes have been demonstrated
at up to 8,000 mailboxes per instance. This means that Exchange administrators will have the option of choosing the
higher performing smaller mailboxes or the more cheaply licensed large mailbox servers.

Figure 12 — vSphere performance enhancements with Microsoft Exchange
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Summary

VMware innovations continue to make VMware vSphere 4 the industry standard for computing in data centers of all sizes
and across all industries. The numerous performance enhancements in VMware vSphere 4 enable organizations to get
even more out of their virtual infrastructure and further reinforce the role of VMware as industry leader in virtualization.

vSphere represents dramatic advances in performance compared to VMware Infrastructure 3 to ensure that even the
most resource intensive and scale out applications such as large databases and Microsoft Exchange email systems can
run on private clouds powered by vSphere.
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