Performance and consolidation with HP
ProLiant BL465c G6 in a 32hit HP SBC
environment
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Executive summary

In practice, the scalability of x86 platforms has been restricted by inherent kernel memory limitations;
thus, you have typically been unable to fully utilize the computing power delivered by higherend
servers in an x86 environment. As a result, consolidation in this environment has been impractical for
most scenarios. However, with the introduction of powerful G5 and G6 servers, st results indicate
that a virtualized x86 platform may now be able to support as many or more users compared with an
x64 platform (whether virtualized or not). These results demonstrate that virtualization may be the key
to unl eashi ng tshighperiomance servers in andk&o erivironment.

This white paper characterizes the scalability of baremetal and virtualized 2P* HP ProLiant BL465c
G6 server blades with the SixCore AMD OpteronE pr oces s or (M®GHe,I75Ve) 4iBdh
x86 HP Server Based Computing (HP SBC) environment. Test results indicate that, when virtualized,
this blade was able to support 378 users as an x86 platform; earlier testing showed that this blade
was able to support 360 users in an x64 environment.

Customers wishing to consolidate their legacy servers in an x86 HP SBC environment can now take
advantage of the highperformance HP ProLiant BL465c G6 server blade; for example, four G6
blades can now accommodate the workload that once required 16 G1 blades. To help you
consolidate your own x86 environment, this white paper provides a Bill of Materials for a reference
configuration designed to support 1,500 Microsoft® Office 2003 users in an x86 HP SBC
environment.

Additional testing indicated that scalability in x86 and x64 environments was comparable with Citrix
XenServer 5.0 and 5.5 deployments.

Intended audience This performance characterization is intended primarily for IT professionals
planning HP SBC solubn deployments. The performance and sizing information provided herein is
designed to help customers estimate the number of HP BL465¢c G6 server blades required for a
particular x86 HP SBC environment.

Testing performed in September 2009 is described.

! Signifying support for a maximum of two processors (P)
2 In the x64 testing, 360 users were supported on the baremetal blade, 360 when virtualized; for more information, refer to
http://h20195.www2.hp.com/V2/GetDocument.aspx?dochame=4AA2 6555ENW&cc=us&lc=en .



http://h20195.www2.hp.com/V2/GetDocument.aspx?docname=4AA2-6555ENW&cc=us&lc=en

Introduction

The HP BL465c G6 server blade (shown in Figure 1) provides enterpriselass features for high
performance and reliability without compromising energy efficiency or density

Figure 1. The popular HP BL465c G6 server blade

The following section describes historical scalability limitations in an x86 HP SBC environment.

Historical scalability limitations

32 it Microsoft Windows® operating systems can directly address 4 GB of memory, 2 GB of which
is reserved for the operating system kerneind 2 GB for applications. Since kernel memory is shared
by all applications, the relatively small size of this space can be particularly problematic in an HP
SBC environment where a server may be responsible for hundreds of users and thousands of
processes. In this scenario, kernel memory can become constrained, making user response times
unacceptably long and effectively limiting the ability of the server to scale up.



Historically, HP SBC environments have been implemented using 1P or 2P servers. Largetwre
powerful servers have typically not been deployed for two main reasons:

1 Kernel memory issues have limited the performance of more powerful servers; either a disk 1/0
bottleneck occurs or kernel memory is consumed before processor resources can bdljuutilized

9 Scalability in a 32 -bit symmetric multiprocessing (SMP) system is inherently ndimear above 2P

With these 1P and 2P server farms, opportunities to scale up are limited. As a result, customers are
forced to scale out, which can create new problems such as deployment and management
complexity, high power and cooling requirements, underutilized resources, and minimal opportunities
for server consolidation.

The 64-bit platform shatters the earlier 4 GB limitationd for example, Windows Server 2003
Datacenter x64 Edition with Service Pack 1 (SP1) supports up to 2 TB of RAM effectively removing
kernel memory limitations and eliminating disk 1/0 bottlenecks. By deploying a Windows Server x64
Edition operating system, customers can fully utilizéhe resources of their existing HP SBC servers and
take full advantage of new, more powerful systemsd whether running 32- or 64 -bit applications.

HP is aware that some customers have not migrated to x64 computing and may still be interested in

the benefits of consolidation. In practice, the scalability of x86 platforms has been restricted by the
inherent kernel memory limitations; thus, you have typically been unable to fully utilize the computing
power delivered by higher-end servers. As a result, consotiation in the x86 environment has been
impractical for most scenarios. However, with the introduction of powerful G5 and G6 servers, test

results indicate that a virtualized x86 platform may now be able to support as many or more users
compared with an x64 platform (whether virtualized or not). These results demonstrate that
virtualization may be the key teaformandeseaverfiinang86t h e
environment.

More information
For more information on the impact of 64-bit Windows Server 2003 x64 Editions in an HP SBC

environment, refer to the HPwhite paper, o6 Scal abi l ity and performance
bit Microsoft Windows Server 2003 in an HP SBC environment. ¢

To learn about 64-bit computing in an HP SBC environment, refer to the HRvhite paper,
0 Fundame n thincorsputogina@ P SBC environment. 6

The following sections describe how HP characterized the scalability of the HP BL465c G6 server
blade in an x86 HP SBC environment.


http://h20195.www2.hp.com/V2/GetDocument.aspx?docname=4AA0-9203ENW&cc=us&lc=en
http://h20195.www2.hp.com/V2/GetDocument.aspx?docname=4AA2-0388ENW&cc=us&lc=en

Test methodology

HP continues to upgrade existing HP ProLiant servers and introduce new servers t@e particular
business needs. To help customers select the appropriate server for their particular HP SBC
environment, HP publishes this and other performance characterizations so that you can compare
individual server performance and scalability.

This ®ction describes how HP determined the optimal number of users supported by a 2P HP BL465c¢
G6 server blade with the SixCore AMD Opteron processor Model 2435 & henceforth referred to as
the HP BL465c G6 server bladed in a 32 -bit test harness.

Important:

As with any laboratory testing the performance metrics quoted in this
paper are idealized. In a production environment, these metrics may be
impacted by a variety of factors.

HP recommends proobf-concept testing in a nonproduction environment
using the actual target application as a matter of best practice for all
application deployments. Testing the actual target application in a
test/staging environment identical to, but isolated from, the production
environment is the most effective way to charactere system behavior

This section provides more information on test tools, user profile and test scenarios.



Test tools

To facilitate the placement and management of simulated loads on an HP SBC server, HP used
Terminal Services Scalability Planning ToolsTSScaling), a suite of tools developed by Microsoft to
help organizations with Windows Server 2003 Terminal Services capacity planning.

Table 1 describes these tools.

Table 1. Components of TSScaling

Component Description

Automation tools Robosrv.exe Drives the serveside of the load simulation
Robocli.exe Helps drive the clientside of the load simulation

Test tools Qidle.exe Determines if any scripts have failed and require

operator intervention

Tbscript.exe A script interpreter that helps drive he clientside load
simulation
Help files TBScript.doc Terminal Server bench scripting documentation
TSScalingSetup.doc A scalability test environment setip guide
TSScalingTesting.doc A testing guide

More information
1 Roboserver (Robosrv.exe) and Rmclient (Robocli.exe):Terminal Server capacity planning

9 TSScaling:Windows Server 2003 Terminal Server Capacity and Scaling

User profile

To simulate a typical workload in the HP SBC test environment, HP used a script based on the
following Heavy User profile:

Heavy Users (also known as Struttired Task Workers) tend to open multiple applications
simultaneously and remain active for long periods. Heavy Users often leave applications
open when not in use.

Table 2 outlines the activities performed by Heavy Users, which utilized Office 2003 products.


http://technet2.microsoft.com/windowsserver/en/library/cb201937-8f68-4d0f-9521-99e090ddd6b11033.mspx?mfr=true
http://www.microsoft.com/windowsserver2003/techinfo/overview/tsscaling.mspx

Table 2. Activities incorporated into the test script

Activity Description

Access Open a database, apply a filter, search through records, add records, and delete
records.

Excel Open, print and save a large spreadsheet.

InfoPath Enter daté® into a form; save the form over an existing form.

Outlook First pass: Email a short message.

Second pass: Email a reply with an attachment.

Outlook_2 Create a long reply.

PowerPoint Create a new presentation, insert clipart, and apply animation. View the
presentation after each slide is created.

PowerPoint_2 Open and view a large presentation with heavy animation and many colors and
gradients.
Word Create, save, print, and email a document.

Test scenarios

To characterize its scalability, HP tested a barenetal HP BL465c G6 server blade. HP also tested a
virtualized blade featuring six virtual machines (VMs), each configured as follows:

9 Two virtual CPUs (vCPUSs)

1 5 GB RAM

1 25 GB disk

1 12 GB page file

Note:

HP does not recommend deploying page files within VM. Page files are
deployed within the tested VMs to provide consistency with the barenetal
configuration.

Battery Backed Write Cache (BBWC) andHyperTransport 1 (HT1j were enabled for all testing.

Performance and scalability metrics

While the Heavy User workload was running, HP monitored a range of Windows Performance
Monitor (Perfmon) counters in order to characterize the performance and scalability of the tested
server. HP also used canary scripts featuring Office 2003based activities to establish tle number of
users that could be supported before response times became unacceptable.

HP typically uses the Perfmo% Processor Timeounter to establish the optimal number of users
supported by an HP SBC serve® by definition, the number of users active vihen processor utilization

3 Data entry for Office InfoPath 2003 requires significant processor resources

4 This configuration is typically expressed as 6/2/ 5, denoting six VMs, two vCPUs, and 5 GB RAM.

5 HT1 was used to provide consistency with earlier testing; HP recommendstilizing HT3 on servers powered by AMD Opteron
2400/ 8400 Series (O0lstanbul 6) processor s,.HT3Emydeliyerastigiti cati ons
performance advantage over HT1. HP continues to carry out performance testing in this area. HT3 is enabled by default on

0l stanbul &6 processors.



reaches 80%. At this time, a limited number of additional users or services can be supported;
however, user response times may become unacceptable.

In the x86 test environment, however, scalability is often limited by lack of kenel memory rather than
the availability of processor resources. In this case, HP employs the number of users supported when
system page table entries (PTEs) become totally exhausted to characterize the maximum (not optimal)
number of users.

To validate metrics obtained from Perfmon, HP uses canary scripts to characterize response times for
a range of discrete activities, such as the time taken to invoke an application or for a modal box to
appear. By monitoring response timesd a very practical metric d as more and more users log on, HP
has been able to demonstrate that these times are acceptable when the optimal number of users (as
determined using Perfmon counter values) is active.

Note:
When running canary scripts, HP considers user response times to beme
unacceptable when they increase markedly over a baseline measurement.

Characterizing bare-metal performance
To characterize baremetal performance, HP used a workload based on the activities described in
User profile.

Testing was initiated by running the particular workload with a group of 15 simulated users; start
times were staggered to eliminate authentication overhead. After these sessions finished, HP added
15 more users, then repeated the testing. Furthensers were added until the maximum number (see
Performance and scalability metricy was reached.

The maximum number of users supported by the barmnetal server was obtained for comparison
purposes, to demonstrate that gjnificantly more users were supported when the server was
virtualized, not to specify the optimal number of users supported by the barenetal server.

Characterizing VM performance

HP used a similar methodology to characterize the aggregate performance of arious VM
configurations on the tested server. Note, however, that when characterizing VM performance, you
must also consider the demands of the hypervisor: if the number of user sessions is increased too
quickly or too many sessions are initiated concurratly, CPU utilization on the physical server can
increase dramatically.

So as not to oversaturate the tested server, HP made sure that VMs were online before testing began
and controlled the number of users being added to VMs, thus minimizing spikes in prcessor
utilization. To ensure VMs approached saturation at the same rate, HP adopted a roundobin
approach when adding users.

5 For more information, refer to the HPwhite paper, 0 Scal abi l ity and per f or mainMicosotif HP
Wi ndows Server 2003 in an HP SBC environment. o


http://h20195.www2.hp.com/V2/GetDocument.aspx?docname=4AA0-9203ENW&cc=us&lc=en

Test topology
Figure 2 illustrates the HP SBC test environment.

Figure 2. The tested environment

Exchange Server/

Internet Information Services
Windows Server 2003
Exchange Server 2003

IS 6.0

Clients HP SBC Server
Windows Server 2003
Enterprise x86 Edition SP2

Evo

Domain Controller
Windows Server 2003

Note:
Test environmentsuch as that shown in Figure 2 are available to customers
at HP Solution Centerdo help solve a wide variety of business problems.



http://www.hp.com/products1/solutioncenters/
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Configurations

This section outlines the configurations ofexvers, clients, and VMs used in the test environment.

Server and client configurations

Table 3 summarizes the configurations of servers and clients used in the test environment; Table 4
provides more information on the nonvirtualized (bare-metal) HP SBCserver; Table 5 on the
virtualized server.

Table 3. System configurations

Server Configuration

HP SBC server 2P HP ProLiant BL465c G6 server with:

9 AMD Opteron processor Model 2435 (2.6 GHz)
& Sixcore
& 6 MB shared L3 cache
9 32 GB RAM
9 Smart Array E200i controller with RAID 0
& Two 146 GB 15,000 rpm SAS hard drives
& 48 GB page file on system partition
d 128 MB BBWC (100% write)
9 NC370i Multifunction Gigabit Ethernet Server Adapter

Bare-metal server

Windows Server 2003 Enterprise x86 Edition with SP2; TerminalServices enabled
Office 2003

Virtualization solution

Essentials for XenServer, HP Enterprise Edition 5.5.0 (Build 15119p)

VMs

Windows Server 2003 Enterprise x86 Edition with SP2; Terminal Services enabled
Office 2003

Paravirtualized drivers (xstools.iso)

Exchange Server/ 2P HP ProLiant DL360 G5 server with:

Internet Information Services
9 Dualcore Intel® Xeon® processor (3.2 GHz)

1 2x2MB L2 cache

1 2 GB RAM

1 Four 72 GB 15,000 rpm SAS hard drives

1 Integrated Smart Array P400i controller with RAID 5
9 NC373i Mult ifunction Gigabit Server Adapter

Windows Server 2003 Enterprise Edition
Microsoft Exchange Server 2003

Microsoft Internet Information Services (IIS) 6.0

Continued



Table 3. System configurationg(continued)

Server

Configuration

Domain controller

2P HPProLiant DL360 G5 server with:

9 Dualcore Intel Xeon processor (3.2 GHz)

1 2x2 MB L2 cache

1 2 GB RAM

1 Four 72 GB 15,000 rpm SAS hard drives

1 Integrated Smart Array P400i controller with RAID 5
1 NC373i Multifunction Gigabit Server Adapter

Windows Server 2003 E nterprise Edition

Client

Variety of Intel Pentium@ased Compaq Evo workstations (600 MHz 8 2.533 GHz),
each with:

1 At least 256 MB of memory
1 1024 x 768/16 -bit color depth
9 100 Mbps NIC

Windows 2000 Professional or Windows XP

Bare-metal server

Table 4. System summary for the barenetal HP BL465c G6 server blade

Component

Description

Operating system (OS)

Microsoft Windows Server 2003, Enterprise x86 Edition

Version

5.2.3790 Service Pack 2, Build 3790

System name

BL465c

System model

ProLiantBL465¢c G6

System type

x86-based PC

Processor (each of 12 cores)

AMDG64 Family 16 Model 8 Stepping 0 AuthenticAMD ~2600 MHz

BIOS version/date

HP A13, 4/16/2009

SMBIOS version

2.4

Windows directory

C:\ WINDOWS

System directory

C:\ WINDOWS \ system32

Continued
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Table 4. System summary for the barenetal HP BL465c G6 server blade(continued)

Component Description
Boot device \ Device\ HarddiskVolumel
Locale United States

Hardware abstraction layer

5.2.3790.3959 (srv03_sp2_rtm.070216 -1710)

User name Not available

Time zone New Zealand Daylight Time
Total physical memory 32,765.62 MB

Available physical memory 30.81 GB

Total virtual memory 79.08 GB

Available virtual memory 78.81 GB

Page file space 48.00 GB

Page file

C:\ pagefile.sys

Virtualized server

HP testel a 6/2/5 configuration, with each VM running an identical copy of Windows Server 2003
Enterprise x86 Edition with SP2 and Office 2003, along with XenServer paravirtualized network and

SCSI drivers.

Paravirtualized drivers provide highperformance 1/O services without the overhead of the device
emulation traditionally used in firstgeneration virtualization products. The drivers are installed via the

V M0 s

v i ROMiduive usih@the xs-tools.iso image’.

Note:

While Windows -based VMs can run without paravirtualized drivers,
performance is significantly degraded. Some features (such as live
migration across physical hosts) only function with paravirtualized drivers.

RAM allocations and page file sizes were selected to eliminate memory and /O bottlenecks.Physical
server resources that were not allocated to VMs were available to the hypervisor.

Table 5 provides a sample system summary.

7 For more information, refer to http://support.citrix.com/servlet/KbServlet/download/15374

-102 -

17837/XenServer4.0.1 VMiInstallationGuide.pdf .



http://support.citrix.com/servlet/KbServlet/download/15374-102-17837/XenServer4.0.1_VMInstallationGuide.pdf
http://support.citrix.com/servlet/KbServlet/download/15374-102-17837/XenServer4.0.1_VMInstallationGuide.pdf

Table 5. System summary for a sample VM

Component Description

OS name Microsoft Windows Server 2003, Enterprise Edition
Version 5.2.3790 Service Pack 2, Build 3790

Other OS description Not available

System name TS1

System model ProLiantVirtual Platform

System type x86-based PC

Processor (each of two) x86 Family 16 Model 8 Stepping 0 AuthenticAMD ~2763 MHz
BIOS versim/date Xen 3.3.1, 5/29/2009

SMBIOS version 2.4

Windows directory C:\ WINDOWS

System directory C:\ WINDOWS \ system32

Boot device \ Device\ HarddiskVolumel

Locale United States

Hardware abstraction layer 5.2.3790.3959 (srv03_sp2_rtm.070216 -1710)

User name Not available
Time zone New Zealand Daylight Time
Total physical memory 4,987.30 MB

Available physical memory 2.93 GB

Total virtual memory 12.01 GB
Available virtual memory 5.48

Page file space 7.30

Page file C:\ pagefile.sys
Note:

Some of valuesshown in Table 5 may have been reported incorrectlyd for
example, CPU clocking frequencies.

13
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Performance test results

This section outlines the test results used by HP to characterize the performance and scalability of the
HP BL465c G6 server blade. Thefollowing metrics were used:

9 Perfmon valuesd Shows select Perfmon counter values for the Heavy User workload
9 Canary timesd Shows user response times for a sample canary script

Note:

As with any laboratory benchmark, the performance metrics quoted in ths
performance brief are idealized. In a production environment, these metrics
may be impacted by a variety of factors; for more information, refer to
Appendix B 8 XenServer editions fromHP.

HP determined that therewere no disk or network bottlenecks in the test
environment.




Baseline server testing

HP ran a performance test on the baranetal server blade using a workload based on the Heavy User
profile.

Perfmon values
Figure 3 shows the test results.

Figure 3. System PTEs became depleted when 179 Heavy Users were active
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Figure 3 shows that processor utilization did not approach 80%, the level typically used by HP to
characterize the optimal number of users supported by a particular server. However, with 179 sers
logged on, system PTEs became totally depleted.

Thus the maximum number of users supported by thdP ProLiant BL465c G6 server blade in an
x86 HP SBC environment is 179.

Important:

The intent of the baremetal x86 testing described above was to provide a
baseline for comparison purposes, not to identify the optimal number of
users supported by a baremetal HP ProLiant BL465c G6 server bladen an
x86 environment. HP does not recommend loading any server with the
maximum number of users supported.

15
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Canary values

Figure 4 shows sample results for the HP ProLiant BL465c G6 server blade running a typical canary
script.

Individual user response times are shown in blue, with a yellow line depicting average response
times.

HP analyzed this figure to detemine when response times began to increase markedly and
consistently over a baseline level, indicating that user response times had become unacceptable.

Figure 4. Response times were acceptable while up to 179 Heavy Users were active

Figure 4 validates the maximum value of 179 Heavy Users derived from% Processor Tim&alues.
Note that, because there was no kernel memory available (see Figure 3), no additional users
could log on after 179 users were active; furthermore, user response times began to inease
significantly at this time.



