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Executive summary

Intel Corporation (Intel) commissioned Principled Technologies (PT) to run a set of performance tests on two
built-to-order Hewlett Packard (HP) PCs with dual-core processors as the systems came out of the box. The
goal of the testing was to gauge the performance, using some common industry benchmarks and some
additional performance tests, that PC buyers would experience on systems they purchased online from such
well-known sites as www.hpshopping.com. Intel identified the test systems, tests, test procedures, and test
settings. PT purchased and set up the two PCs, and PT executed all tests. We ran the following benchmarks
and performance tests:

Industry benchmarks
e Futuremark PCMark05 1.0.1 — Overall score
e Futuremark PCMark05 1.0.1 — CPU score
e BAPCo SYSmark 2004 SE 1.0
e  Futuremark 3DMark05 1.2.0

Digital media performance tests
o ABBYY FineReader 7.0 Professional Edition performance test
Adobe After Effects 6.5 performance test
Adobe Photoshop CS2 performance test
Adobe Photoshop Elements 3.0 / Adobe Premiere Elements 1.0 performance test
LAME 3.97a performance test (open source)
Microsoft Windows Media Encoder 9.0 with Advanced Profile performance test
Roxio VideoWave 7 Professional performance test

Appendix A provides the cost for both systems, and Appendix B details their configurations.

Whenever possible, we tested each system as it came out of the box. Only SYSmark 2004 SE would not run
without specific changes to the system setups. We note all such changes in the Test Methodology section,
which also explains in detail how we ran each test.

Figure 1 summarizes the results of the tests, along with basic processor information for each system. For
each system we show the median result of three tests. For all industry benchmarks, higher scores are better.
For all Digital Media performance tests, lower scores are better, because they represent the time the system
required to complete each workload. In the rightmost column we compare the results of the systems. We
calculate this comparison by dividing the Intel-based system’s score by the AMD-based system’s score for
tests in which a higher score is better, and by dividing the AMD-based system’s score by the Intel-based
system’s score for tests in which a lower score is better. Consequently, comparative results above 1.00
indicate tests the Intel-based system won, and those below 1.0 indicate tests the AMD-based system won.



Tests HP d4100y HP d4100e

intel Pentium | AMD Athloné4 | CO™MP:
Processor D 840 X2 4200+ Result

Industry benchmarks (higher is better)
Futuremark PCMark05 1.0.1 — Overall score 3510 3268 1.074
Futuremark PCMark05 1.0.1 — CPU score 5184 4201 1.234
BAPCo SYSmark 2004 SE — Overall score " 203 195 1.041
Futuremark 3DMark'05 — CPU Tests Overall 5048 4798 1.052
Digital media performance tests (in seconds; lower is better)

ABBYY FineReader 7.0 Professional Edition 91 201 2.209
Adobe After Effects 6.5 449 463 1.031
Adobe Photoshop CS2 30.376 31.471 1.036
Adobe Photoshop Elements 3.0 / Premiere Elements 1.0 411 435 1.058
Lame 3.97a 185 219 1.184
Microsoft Windows Media Encoder 9.0 with Advanced Profile 77 85 1.104
Roxio VideoWave 7 Professional 70 75 1.071

Figure 1: Results of performance tests on the two systems.

Notes:

) SYSmark 2004 SE would not run on either system as it came out of the box, so we made the changes to
each system that the benchmark recommends. The next section details those changes.

Test methodology

This section details the methodology we followed in testing the systems.

Configuration differences

When we configured the two systems on www.hpshopping.com, we made them as identical as possible. We
could not avoid the following notable differences in the systems:

The motherboard for the AMD-based d4100e supports only DDR RAM, with the fastest RAM
available on www.hpshopping.com being DDR-400MHz dual channel SDRAM. The motherboard for
the Intel-based d4100y, by contrast, supports DDR2-533MHz SDRAM, which was the only option
available for our purchase.

The hard drive controllers in the systems also differ. Though both are Serial ATA devices, the AMD-
based d4100e uses ATl SB400 controller, while the Intel-based d4100y uses the Intel 82801GB
controller.

The two systems also have slightly different audio capabilities; more on this below.

The prices differ, with the $1,499.99 Intel-based d4100y costing $190 less than the $1,689.99 AMD-
based d4100e. (These are list prices; HP offered the same rebate on both.)

Appendix A provides complete cost information for both systems, and Appendix B details their configurations.

Differences in audio capabilities

One of the main audio differences between the two systems is the number of speakers their surround-sound
capabilities support. The Intel-based system can drive up to eight speakers (7.1 surround sound), while the
AMD-based system supports up to six (5.1 surround sound). The additional two speakers the Intel-based
system can support are side surround units, which would sit between the front and rear speakers on the right
and left sides.
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This difference is visible in the analog connections on the systems. Figure 2 below shows the six mini-plug-
interface analog connections on the Intel-based HP d4100y system. The blue and pink connections are for
line-in and microphone input, respectively. The green connection doubles as a basic two-speaker interface
and, in a 7.1 configuration, as a front right/left interface. The black connection handles the rear right/left
speakers, the gray connection handles the side right/left speakers, and the orange handles the center
speaker and subwoofer.
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Figure 2: Analog audio interface for the Intel-based HP d4100y.

Figure 3 below shows the three mini-plug-interface analog connections for the AMD-based HP d4100e
system. Like its Intel-based counterpart, the green doubles as a basic two-speaker interface and, in a 5.1
configuration, as a front right/left interface. The blue connection doubles as a line-in input and rear right/left
speakers, while the pink connection doubles as a microphone input and the center speaker and subwoofer
connections. HP pre-installs the software application that configures these audio connections between uses.
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Figure 3: Analog audio interface for the AMD-based HP d4100e.

Both systems provide a digital PCM (Pulse Code Modulation) coaxial connection that lets you connect to any
receiver with a coax audio input. The PCM signal identifies to the receiver the type of audio signal--such as
Dolby Digital 2.0 or 5.1, DTS, Pro Logic surround, and so on—that the PC is sending. The Intel-based
system came both input and output PCM connections, while the AMD-based system came only with an output
PCM connection.

We tested the surround sound capabilities of both systems with the following three DVDs, each of which used
a different audio format:

e DVD movies:
o The Fifth Element, Superbit Version (Audio format: Dolby Digital 5.1, DTS 5.1)
o The Incredibles (Audio format: Dolby Digital 5.1 EX)

e DVD audio
o Queen, A Night at the Opera (Audio format: DTS 5.1, 96 kHz, 24-bit sampling, Dolby Digital
2.0)
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We used a Sony STR-DE598 home theater receiver to accept the digital PCM coaxial connection from both
systems.

Both systems played the movies without any problems. When we played the DTS 96 kHz/24-bit DVD-Audio
disc, however, the AMD-based system had a difficult time communicating with the receiver. Normally, during
playback the computer notifies the receiver, through the PCM connection, of the type of decoding format to
use. The receiver then displays that format once in its front panel. When we played the DTS 96 kHz/24-bit
audio track with the AMD-based system, the receiver flashed DTS 96/24 on the front panel several times
during playback. The interruption lasted less than a second, but it occurred approximately every 5 to 15
seconds. After a couple of minutes, we found that it was difficult to enjoy the music, and stopped playback.

Initial setup

When the systems arrived, we unpacked and set up each one. They came with identical keyboards and
mice. We did not purchase monitors with the systems, so we used identical monitors from our test stock.
(The system configuration information in Appendix B provides the standard graphics adapter settings we
used.) We then went through the following process with each PC the first time we booted it:

Pressed Next to set up Windows XP.

Answered “Yes” to “Do you hear music playing out of the speakers?”

Selected United States, English and U.S. keyboard.

Selected Eastern Time.

Selected “Yes” to both the manufacturer (if present) and Microsoft End User License Agreements.
Selected “No” to automatic updates, because our goal was to test each PC as it came out of the box.
We named each computer with its model and processor vendor (d4100e_AMD and d4100y_INTEL).
We left each machine description blank.

Selected “Skip” during the “How will this computer connect to the Internet?” part of the setup process.
10 Selected “No” to registering with Microsoft.

11. Selected “Finish”.

CoNO>ORA~®LN =

We then used Symantec’s Ghost product to capture an image of the system’s disk over our local network to a
server. (To avoid perturbing either system’s disk, we did not make a local Ghost image.) We then burned
each Ghost image to a DVD.

Each time we were to run a new benchmark or test on a machine, we used the Ghost image DVD to return
that machine to the above original, just-set-up image. We then installed the software necessary to run the
benchmark or test, made any system changes necessary to let the benchmark or test run, and rebooted.

After we completed each run of a benchmark or test, we rebooted before running the next iteration of that
benchmark or test.

The following subsections summarize the steps we followed to obtain each of the benchmark or test results in
this report.

Industry benchmarks

Futuremark PCMark05 Business Edition

We performed the following steps on each PC to make it ready to run this benchmark:

Install Windows Media Encoder 9 and Windows Media Player 10, because PCMark05 requires both.
Insert the PCMark05 Business Edition CD into the CD-ROM drive.

Click Next at the InstallShield Wizard dialog box.

Click the “I accept the terms of the license agreement” check box at the License Agreement dialog
box.

Click Next at the Choose Destination Location dialog box.

PN~
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Click Install at the Installation dialog box.

Enter the registration code, and click Next.

Click OK at the Congratulations dialog box.

Click Finish at the Installation Complete dialog box.

© N

We rebooted before each run, and then followed this process to run the test:

1. Start PCMark05.

2. Under Tests, click Select.

3. Click Select All to check all tests available.
4. Click Run PCMark button to run the tests.

The benchmark produces, among other results, an overall score and a CPU score; higher scores are better.

BAPCo SYSmark 2004 SE

As we observed in the note below Figure 1, SYSmark 2004 SE would not run successfully on either system
without some configuration changes to the system. We made every attempt to run SYSmark 2004 SE in an
“out-of-box” configuration, but due to conflicts with some applications HP installed on both machines,
SYSmark either would not install or would suffer fatal errors that cancelled the test run.

The first error we encountered occurred when installing SYSmark 2004 SE. On both the AMD- and the Intel-
based systems, SYSmark 2004 SE forced us to uninstall Microsoft Office before we could install the
benchmark. When we attempted to install the benchmark without uninstalling Microsoft Office, the following
message box appeared:

5YSmark® 2004 Second Edition Setup §|

Microsaft QOffice appears ko exist on target syskem,
Application: Excel, Yersion: 11.0,

Please uninstall that application then rerun 5 Smark 2004 SE installer,

Figure 4: Error message when installing BAPco SYSmark
2004 SE without first uninstalling Microsoft Office.

Consequently, on both systems we uninstalled Microsoft Office. We were then able to successfully install the
benchmark.

Our next problems occurred when we ran the benchmark. On the Intel-based system, we consistently
experienced an error during the Internet Content Creation phase of the test that stopped the benchmark:
SYSmark 2004 SE could not locate a particular script for the Adobe Premiere 6.5 part of its test. The
following error message then appeared:

SYSmark® 2004 SE Error 3

The scripk For Premiere 6.5 (prep_premiererender.pcé) Failed,
The reason; Unexpected error: 106 Active window does nok contain a menu in C:Buildsh Sy Smark 2004
SEVPremiere\premiereRender_Func.inc on line { 226)

PLEASE CLOSE ALL AFPLICATIONS FIRST and then click Ok,
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Figure 5: SYSmark 2004 SE error message that appeared when we ran the
benchmark on the Intel-based system as it came out of the box (minus
Microsoft Office).

On the AMD-based system, we consistently experienced an error during the Office Productivity phase of the
test that stopped the benchmark: The pre-installed Symantec Internet Security and Anti-Virus applications
wanted to integrate with Outlook 2002 and so stopped the script by requiring user intervention. The following
error message then appeared:

@ Morton AntiSpam

0 Email Client Integration

Would vou like MNorton AntiSpam to integrate with
wour email client?

[ Yes §|[ Mo ]

Figure 6: First message that appeared when we ran the
benchmark on the AMD-based system as it came out of the
box (minus Microsoft Office).

Without human intervention, the benchmark continues to run, this request stands unanswered, and the
Symantec application then blocks a particular process. The benchmark then stops running and presents the
following error message:

SYSmark® 2004 SE Error %]

The script for Cutlook 2002 (runoutlook, pca) Failed.
The reason: Unexpected error: 106 Active window does not conkain a menu in C:hBuildstSYSmark 2004

SE\OutlookiRuncutlook, IMNC on line { 143)

PLEASE CLOSE ALL APPLICATIONS FIRST and then click Ok,

Figure 7: Second error message that appeared when we ran the benchmark on
the AMD-based system as it came out of the box (minus Microsoft Office)..

Because the benchmark would not run on either system’s out-of-the-box configuration, we then made to each
system all the changes BAPCo recommends testers make before running the benchmark. The following list
summarizes the changes we made to comply with BAPCo'’s configuration recommendations:

1. Change the Virtual memory settings: Right-click My Computer, and choose Properties->Advanced
tab. Choose the Settings button under the Performance heading. Choose the Advanced tab. Click
the Change button under the Virtual memory heading. Select the Custom size radio button. Set the
Windows XP Virtual memory size to twice the physical memory size (in this case, 2048 MB). Click
OK, and close all My Computer windows.

2. Uninstall any printers or faxes currently on the system: Click Start->Control Panel->Printers and
Other Hardware->View installed printers or fax printers. Right-click on each installed printer and fax
printer, and select Delete.

3. Turn off System Restore: Right-click My Computer, choose Properties, and click the System Restore
tab. Select Turn off System Restore on all drives, and click OK.
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Turn off Automatic Updates: Right-click My Computer, choose Properties, and click the Automatic
Updates tab. Select Turn off Automatic Updates, and click OK.

Uninstall any anti-virus software installed on the machine. Each of these systems came with
Symantec Norton Anti-Virus and Internet Security, so we used that product’s uninstall tool to remove
it.

Disconnect network connections.

Change the video resolution settings: Right-click anywhere on the Desktop, choose Properties, and
click o the Settings Tab. Change video resolution to 1024x768 and 32-bit color.

We then performed the following steps to install the benchmark:

Pob=
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Place the SYSmark 2004 SE DVD in the DVD-ROM drive.

Click Next at the SYSmark 2004 SE Setup dialog box.

Accept the license agreement, and click Next.

Fill out the User Name, Company Name, and Serial Number fields in the Customer Information dialog
box, and click Next.

Click Next at the Destination Directory dialog box.

Click Next at the Select Program Folder dialog box.

Click Yes at the Question dialog box.

Click Finish at the Installation Complete dialog box, and let the system reboot.

We rebooted each time before starting the SYSmark 2004 SE test runs. We performed the following process
to run the benchmark:

Ponp=

i

Launch SYSmark 2004 SE.

Click Run on the left-side menu.

Select “Official Run”, choose one iteration, and enter a name for that run.

When the benchmark completes, the main SYSmark 2004 SE menu appears. Select the Reports
button, then Official Report, which produces the SYSmark 2004 SE test scores.

At the top, click on Disclosure, and enter all required information (which the benchmark designates
with an asterisk), and click OK. When the report appears, click File->Export, and designate a location
for the Full Disclosure Report.

We initially tried instructing the benchmark to run for three iterations, but it was unable to do so and
successfully yield an official score, a problem we have encountered frequently with the benchmark. So, we
ran three single-iteration tests, recorded each score, and reported the median.

The benchmark produces, among other results, an overall score; higher scores are better.

Futuremark 3DMark05 Business Edition

We performed the following steps on each PC to install the benchmark:

N —
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Click Next at the Install Shield Wizard dialog box.

Click the “I accept the terms of the license agreement” check box at the License Agreement dialog
box.

Click Next at the Choose Destination Location dialog box.

Click Install at the Ready to Install the Program dialog box.

Enter Registration Code and click Next to unlock the Business Edition.

Uncheck “View Readme” check box, and click Finish at the Installation Complete dialog box.

We rebooted before each run. The benchmark includes both Software and Hardware tests. The process for
running each test is slightly different.

We followed this process to run the benchmark’s Software test:
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Start 3DMark05.

Under Tip of the Day, check Do not show this dialog again, and click Close.
Under the Tests section, click Select.

Click Select All so that all tests will run, and click OK.

Under the Settings section, click Change.

Make sure the resolution matches the current settings in Windows (1024 x 768).
Check Force software vertex shaders, and click OK.

Click the Run 3DMark button to run the tests.

We followed this process to run the benchmark’s Hardware test:

Noogkrwd =~

Start 3DMark05.

Under Tip of the Day, check Do not show this dialog again, and click Close.
Under the Tests section, click Select.

Click Select All so that all tests will run, and click OK.

Under the Settings section, click Change.

Make sure the resolution matches the current settings in Windows (1024 x 768).
Click the Run 3DMark button to run the tests.

The benchmark produces, among other results, an overall score; higher scores are better.

Digital media performance tests

ABBYY FineReader 7.0 Professional Edition performance test

We used this application to test how quickly each system completed the task of batch scanning a PDF
document using OCR (Optical Character Recognition) technology and producing an editable text document.

Intel provided the PDF document we used in this test. This document has the following key characteristics:

Size: 789KB (808,130 bytes)
Number of pages: 46

We performed the following steps to prepare each system for this test:

1.

©COEND>TO AWM

Download an evaluation copy of ABBYY FineReader 7.0 Professional Edition from
http://download.abbyy.com/content/default.aspx.

Double-click on the installation executable file.

On the self-extractor screen accept the temporary destination folder, and click Install.
Accept the License Agreement, and click Next.

Choose the Typical installation, and click Next.

Select No to disable the ABBYY Community news channel, and click Next.

Click Install to start the installation process.

At the Installation completed screen, click Finish.

Reboot the system.

We performed the following steps to run this test:

1.

2.
3.

Start ABBYY FineReader 7.0 by clicking Start->All Programs->ABBYY FineReader 7.0->ABBYY
FineReader 7.0 Professional Edition.

At the Try&Buy message box, select Continue working with Try&Buy program, and click OK.
When the following Welcome dialog appears, uncheck the box next to “Show Welcome dialog at
startup”, and click Close.
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Welcome!

Wwelcome to ABBYY FineReader!
R Leam while you work, with the
Q\"‘\&J ScantFead Wizard.

. Practical Guide far OCH
m Enhancement.

:}.’b Open demo images.

[Clishow Welcome dialog at starup

Cloze

4. In the main window, click the pull-down menu View, select Batch View, and then select Details. A
screen like the one below will appear.

<8 Untitled batch - ABBYY FineReader 7.0 Professional Edition Try@Buy

0P s B3 e v oo & @
:_:-:l : r@_{} . j :-,-:: =
W & B @ REH
Scan®Read Open Image Read Check Spelling Save

# Pagenumber * E Opened by El « B €. ErrorWwarning [d  cCamment

I Pages: 0f0

5. Click the File pull-down menu, and select Open Image. Navigate to the PDF document, and click
Open. The image just before the open will appear like the example below.
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Open Image

Lok ir: |&} PDFdocuments V| @ j" £ -

“Eintel_Pentium_4_Perf_Brisf_Novid.pdf

File narme: | | I Open l

Files of twpe: |Eommnn|mage Files v| l Cancel ]

6. A progress bar like the one below will appear and show the status of the program as it loads the PDF
document.

Adding image to the baich...

C:APDFdocumentzhntel_Pentium_4 Perf_Brief_Mov04. pdf
14 page(z] added. 1 filefz] remain(z]

TTTTITTTITIT |

7. Once the program has finished loading the document, the main window, which should look like the
example below, will show the first page of the document and a list of the pages within the document.

Edit LT L=1eN) Batch Inmags Process JTools wWindow Help

B % |5 4 [Engien ~l|[[ER 3 | oo (=) 2 L
= - £ - e

ScansRead Open Inmage Read Check Spelling Save

Fage nurmber - =% Opened by ~ = €5 Errorfwarning

[=]
S User (INTEL-O20SFS<402y | | |

REESES LRSS EHEI

il

. -

313% |~ € B

Fages: 1745

8. Click the Process pull-down menu, then select Start Background Recognition, and start the stopwatch
simultaneously.
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9.

In the third column of the Batch section (center of the main window), an icon (=) will appear after
each page number when ABBYY FineReader 7.0 has scanned and read that page. When the batch
process has completed, all 46 pages will appear with that icon next to them. When the icon appears
next to the final page, page 46, as in the example below, stop the stopwatch.

S <" 2. 15
\4'@ i KTy - 2[_| - 3j - ‘*?‘\4:‘1_"9 -

ScaniFead Cpen Image Read Check Speling Save

B s ctm——————
#  Page number - = Opened by [l « & €% ErrorWwarning [d Comment
[=] 41
[Z] 42
[=] 43
[Z] 44
[=] 45
% User (INTEL-0905F5403)

TR R e R A S R R

10. Record this time.
11. Reboot the system.

Lower times to complete the task are better.

Adobe After Effects 6.5

We used this application to test how quickly each system completed the task of processing a pre-existing
Adobe After Effects file and rendering the output motion graphics.

Intel provided the Adobe After Effects project .ae6 file and all supporting data files, which we stored on the C:\
drive in the directory “AE6_workload”.

We performed the following steps to prepare each system to run this test:

©CoN>ORA~®N =

Install QuickTime 6.5, because After Effects 6.5 requires it.

Install After Effects by double-clicking on the executable setup file.
Select English (United States) as the primary language for installation.
Click Next at the Welcome screen.

Select US English as the primary language for running the program.
Accept the terms in the license agreement, and click Next.

Entered User Name, Organization, and Serial Number, and click Next.
Select Complete installation, and click Next

Use the default installation folder, and click Install.

10 Click Finish. The automated portion of the installation is complete.
11. Copy the AE6_Workload folder from the CD to the C:\ drive.
12. Reboot the system.

We performed the following steps to run this test:

1.
2.
3.

Start After Effects by clicking Start->All Programs->Adobe After Effects 6.5.
Uncheck the Show Tips at Startup box, and click OK.
Click File, and select Open Project, as in the example below.
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¥ Adobe After Effects
GIEN Edit  Composition  Lawer Effeck  Animation  View  Window Help

Open Project
Open Recent Projects

Close e+
Save Cerl+s
Save s Cerl+Shife+5
Save a Copy...
Increment And Save Chrl+Alk-+Shift+S
Revert
b
Import > St
Import Recent Faotage 3 ‘
Expart »
Find. Chrl+Shife+G
Find Mext Cerl+al+G
T e — =0 = Time Controls <acts & Prasats

Mew Camp From Selection. . i~ e i el D e
Consolidate All Footage
Remove Unused Footage

Reduce Project

RAM Preview Options
Frame Rate Skip Resalution

huta | E1 [ww

From Current Time

Collect Files...
watch Folder. ..

Full Sereen

Create Proxy

Set Proxy

Interpret Fookage

Replace Footage

Relosd Footage Chri+Al+L
Reveal in Explorer

rrovow

Project Settings. .. CerlAlE+Shift 4+

Print... Ctrl+P

Exit g

4. Navigate to the C:\AE6_workload folder, highlight the test_all_AE6_default.aep file, and click OK, as

in the example below.

Look in: | 2 AEE_waorkload ~| e =k ER-

[CoBenchmark test_all_AES_defFault, aep
L2 oukpuk

[Co QuickTimeInstaller

Lo kest Files

[Ckest_all_AEs_default.aep Logs
[Coatest_projects

Fil= name: Itest_aII_AE E_default. aep Open I
Filez of type: I.&.dnbe after Effects Project [*.asp)] ‘PI Cancel I

2

5. At the message box stating the project must be converted from version 6.0, click OK.
6. Atthe message box stating the project contains six references to missing effects, click OK.

7. In the Render Queue box, which will look like the example below, click Render at the top right corner.

¥l Adobe After Effects

File Edit Composition Layer Effect Animation Yiew Window Help

BUotitled Binject. 0o ntitled Project.aep - Render Queue

[ Al Renders

Message:
RAM:

Renders Started:
Total Time Elapsed:
| Nerne Log File:
b ) A3Diests_AES.2ep ~ Current Render
I+ ) benchmarkl _AEG.aep Elapsed: Est. Remain:

b ) mods_bm_AEE.aep [

[» Current Render Details

| Render || # [ Comnp Name | Status | Started | Render Time 1
F W blurrerd? Queued - - »
b W 2 bugerdi Cueued = =
r F~ M= colorkeyd Queuad E =
b A~ H 4 frrarmeblends1 Queusd - -
b W [ 5  frameblendEdl Cueued - =
F M e Blend_testa1 Queued = =
bR T manykeys4d Cueued E =
FAE [ @[ &boc [<] b~ M= mnablurd 1 Quaued - -
b A H° rultifades | Queued - -
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8. Eight messages boxes will appear stating various footage files the program requires to render the
composition. Click OK at each one.

9. After rendering completes, exit After Effects. At the prompt to save the project, click No.

10. Open Windows Explorer, and navigate to the C:\Program Files\Adobe\After Effects 6.5\Support
Files\AE Project Logs folder.

11. Open the newly created log file. Each log file name contains the date and time when the rendering
completed, making it easy to locate the correct log file for each test run.

12. At the bottom of the text file, right after “Total Time Elapsed”, is the total time the system needed to
complete the rendering project. Record this time.

13. Delete all the files in the C:\AE6_workload\Output directory

14. Reboot the system.

A lower time to complete the project is better.

Adobe Photoshop CS2

Intel provided both the Adobe Photoshop CS2 .psp file and the .tif file (Country Road.tif) this test uses. We
stored these two files in a directory on the c:\ drive named “photoshopTest”.

Intel also provided the Rational Visual Test 6.5 client installation and the IBM Visual Test 6.5 script
(Photoshop_Filters.pc6) files that compose this test. We stored the Rational Visual Test installation
executable file in the “photoshopTest” folder and the IBM Visual Test script file on the Desktop.

We had to install both Adobe Photoshop CS2 and the IBM Visual Test runtime for this test.

We performed the following steps to install Adobe Photoshop CS2 on each system:

1. Insert the Adobe Photoshop CS2 CD into the CD-ROM drive.

2. Select North American English for the installation process, and Click OK.

3. Click Accept at the License Agreement screen.

4. Click Install Adobe Photoshop CS2.

5. At the Welcome screen, click Next.

6. Atthe License Agreement screen, select English at the top, and click Accept.

7. At the Customer Information screen, enter the User Name, Organization, and Serial Number.

8. Accept the default installation folder, and click Next.

9. Accept the default file types to associate with Photoshop CS2, and click Next.

10. Click Install to start the installation process.

11. At the Activate Adobe Photoshop screen, click the radio button next to Remind me, select “in 5 days”,
and click Next.

12. Click Next again at the Activate Later screen.

13. Uncheck the box next to Show the readme file, and click Finish at the installation complete screen.

14. Reboot the system.

15. When the system is ready, start Adobe Photoshop CS2 by clicking Start->All Programs->Adobe
Photoshop CS2.

16. At the Welcome Screen, uncheck the box next to the Show this dialog at startup, and click Close.

17. At the Adobe Updater Preferences screen, uncheck the box next to Automatically check for updates
every month, and click OK.

18. Reboot the system.

We performed the following steps to install the IBM Visual Test 6.5 runtime on each system:

1. Open Windows Explorer, and navigate to the folder containing the Visual Test 6.5 client
installation executable.

2. Double-click on the executable file.

3. At the Welcome screen, click Next.
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4, Accept the default installation folder, and click Next.
5. After the installation completes, click Finish.

The Visual Test script for this performance test cannot locate the .tif file it requires (Country Road.tif) unless
Microsoft Windows XP is not hiding known file types. Use the following process to make sure it is not set to
hide known file types:

Right click on My Computer, and select Explore.

Click the Tools pull-down menu, and select Folder Options.
Click the View tab.

Uncheck the box next to Hide extension for known file types.
Click Apply.

Click Apply to All Folders at the top.

Click OK.

Reboot the system.

N>R~ ®ON =

We performed the following steps to run the Adobe Photoshop CS2 performance test:

Double-click the Photoshop_Filters.pc6 file on the desktop.

Microsoft Windows XP opens a dialog box asking which application to use in association with the .pc6

extension.

Click "Select program from list", and click OK.

Click the Browse button, and navigate to the C:\Program Files\VT_Run\.folder.

Select Mtrun.exe, and click Open.

The Adobe Photoshop CS2 test script will then start.

The script completes when Adobe Photoshop CS2 closes.

Open Windows Explorer, navigate to the C:\photoshopTest\results directory, and open the _temp.ixt

file with Notepad.

9. The text file only contains one line. The number after “Run time” on that line is the amount of time, in
milliseconds, the script ran. Divide this number by 1,000 to get the number of seconds the script ran,
and record that time.

10. Reboot the system.

N —

©®ND GO AW

Lower times to complete the task are better.

Adobe Photoshop Elements 3.0 with Premiere Elements 1.0

We used these applications to measure how quickly each system could create a slide show containing 30
image files, convert the slide show into a movie, and burn it to a DVD.

Intel provided the 30 image files (as .jpg files) and the MP3 file this performance test uses. The 30 image files
had the following key characteristics:

e Resolution: 2592W x 1944H (180 dpi horizontal x 180 dpi vertical)
e Size: from 369KB (377,000 bytes) to 2,667KB (2,730,944 bytes)
e Bit depth: 24-bit color

The MP3 file had the following key characteristics:

Length (mm:ss): 2:52

Bit Rate: 160kbps
Channels: 2 (stereo)
Audio sample rate: 44 kHz

We had to install both Adobe Photoshop Elements 3.0 and Adobe Premiere Elements 1.0 to run this test.
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We performed the following steps on each PC to install Photoshop Elements 3.0:

We

©CoNO>OA~WON =

10
11.

12.

Insert the Adobe Photoshop Elements 3.0 CD into the CD-ROM drive.
Select English for the installation process, and Click OK.

Click Accept at the License Agreement screen.

Click Install Adobe Photoshop Elements 3.0.

At the Welcome screen, click Next.

At the Select EULA Language screen, select US English, and click Next.
Click Accept at the License Agreement screen.

At the Customer Information screen, enter the User Name, Organization, and Serial Number.

Accept the default installation folder, and click Next.

Accept the default file types to associate with Photoshop Elements, and click Next.
Click Install to start the installation process.

Click Finish at the installation complete screen.

performed the following steps on each PC to install Premier Elements 1.0

COoNO>OR~®LN =

Insert the Adobe Premier Elements 1.0 CD into the CD-ROM drive.
Select English for the installation process, and Click OK.

Click Accept at the License Agreement screen.

Click Install Adobe Premier Elements 1.0.

At the Welcome screen, click Next.

At the Select EULA Language screen, select US English, and click Next.
Click Accept at the License Agreement screen.

At the Customer Information screen, enter the User Name, Organization, and Serial Number.

Accept the default installation folder, and click Next.

. Click Install to start the installation process.

. Insert Disk 2 (the second CD) when the installation program requests it.
. Click Finish at the installation complete screen.

. Reboot the system.

We then performed the following steps to run the performance test:

1.

Launch Photoshop Elements. A startup screen like the one below should appear.

-
& fdebs Phetaches Elamantr % % |

AdobePhotoshop g T
i o L ul®

& Feima 1 p i ey W G 2] €100 wa vE

= e oo chosan mih TS 8N neration,

wilip e Wekmims Srrean w

2. Select and click the fifth icon from the left, Make Photo Creation. A window like the one below should

appear.
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3. Click creation type Slide Show (blue above) to create a slide show. A window like the one below
should appear.

AmE o e e Ay

[ S | Cuan

4. Choose the Custom Slide Show creation type (blue above). The following window should appear.

| Adobe Photoshop Elements

e The Photoshop Elements Onganizer can be used to view and
‘ ! =1 ammwurpﬂmmumuhmmupmmmw
—

specifying the location of the photos you'd like 1o include?

5. Click Yes to set up the Organizer. A window like the one below will appear.
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B Get Photos from Files and Folders

Loak in: |&}W’ork|oad V| @ _?‘ )

My Recent
Documents

®

Desktop

My Documents

<

My Computer

File name: | "30slides-30.JPG" "30slides-01. JPG" "30slides- |

@

My Metwark, Files of type: | Media Files [phaotos, video, audia) A |

[ Cancel ] et Photos from Subfolders

Offlire Media

Keep Onginal Phatalz] Ofline [only copy a small prosy on to the local disk]
Dfflirve Dise Mame;

Presview

163221224

Optional Beference Mate for Dizc: |

6. Navigate to the location of the test photos, and select all of them, as in the example window. Click

the Get Photos button.

7. A main window like the one below will appear and show all the selected photos.

iﬂ Adobe Photoshop Elements 3.0 (Organizer] My Catalog

File Edit Find View Window Help

@ Back - Ci\{']v qﬁ share - 1) a0 create @ Edit -

- X

@ [Type 2 question for help

P

(255 Photo Browser )
FER

E Drate Wiew

12/4/2004 127472004 12/4/2004

1242142003

12/21/2003 12/21/2003 12/27/2003

12/21/2003

v

e
= \ -
i ¥ Tags | Collsctions
7 ——— W—— 1 IRl @ :
2002 2008 [ Mew v i
; — A
B‘!New Photos: |mpmtenfmmhan1mskunﬂmrzuuss:aaAM[ Back to All Photos & Review Phatos 35 s
1. — .
Hidden
ald
] b A Peopls
@ Praces
L] Evenrs
2 Other

30 iterns selected | 30 items found dated Jan 2003 - Dec 2004 | 13 iterns not shown é [ < -Click Here: NEW SOFTWARE UPDATE NOW AWAILABLE!

I+ Organize Bin

8. Select all of the photos, and click Create. A Slide Show editor window like the one below will appear.
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q Photoshop Elements Slide Show Editor - Untitlad Slide Show

File Edit Add Transitions

E ‘E' - n - ‘& Ef Add Blank Slide T Add Text

Full Sereen Preview

He mqa—e—a  Q00Q000

(B, Fit Slides to Audin

v o Bl OB
Ssv Os- Sav Os- Sav Os- EXAd

' Bl
O3 EE:hd Os- -

Ssv

Click Here ta Add Audio ta Your Slide Show

_‘ Click here to add audio to thiz slide show from a fUIderE

9. Click the first slide at the bottom of the screen, and change the time delay to two seconds.

10. Click the same slide again, and apply the two-second delay to all slides.

11. Click the slide transition special effect icon that separates the first two slides.

12. Choose the “fade” effect.

13. Click the “fade™ icon, and apply the same effect to all slide transitions.
14. At the bottom, click on the button “Click Here to Add Audio to your Slideshow”. A window like the one

below will appear.

Choose yourn audio files

Laak in: | @ My Muszic

21 background. mp3

g

Sample Music

My Recent
Documents

=
2\l
o
g

My Documents

@

My Computer

&

My Metwork.
Places

File name: |hackg|nund mp3

V| [ Open

J

Files of type: | Budfo files [ mp3 * wan *wma)

~ | [ Cancel

]
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15. Navigate to the folder that contains the .mp3 test file (background.mp3), and click Open.
16. From the File pull-down menu at the top, select Save to save the slideshow. A dialog box like the one
below will appear. Name the slideshow “outdoors”, and click Save.

&' Adobe Photoshop Elements x|

Your slide show will be saved to the Phota
Broweser with today's date, You may need to clear
your current search in order to see it

Marme: Ioutdonrsl

Save I Cancel |

17. The Catalog screen (example below) will reappear with the newly created slideshow in the top left
corner.

& Adobe Photoshop Elements 3.0 [Organizer] My Catalog

File Edit Find Yiew Window Help

@Back e~ @- =ﬁjsmrev ) (?
|

f-.__gll P R

IR
2003 2004

#h Find: Drag tags, collections, photos, videos, and creations here to:

52

&411/2005 1274,2004

al I

18. Highlight the new slide show, and click the Create button. The following dialog box will appear.

F A1 Cowati oy Samap &

| Create with Your Photas

T8 B, A S T B W B i A

T ot et ¢

_!Jumm
@vm wih vy
- p——

-"Ilh\.mmi'nwm

re-{ T

o

s

ﬁpﬁw-\:ﬂ- Ay

e | '
AR e o ke R
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19. Click “DVD with Menu” (blue above). A screen like the one below will appear.

4 Create a DVD with Menu ox

Arrange the slide shows in your DVD

g A Slids Shows..  Ta| Rernove Slids Show

Video Optians
& NTsC
NTSC is used primarily in North America, Central Americs, and Japan.

O paL
PAL is uss: d primari Iy in European countries,

./ Clicking Next will take ¥ou to Adabe Premiere Elements, providing powerful DVD and ¥ideo editing features.

20. The application will now create the Windows Media Video file that holds the DVD creation. Click
Next, and navigate to the folder containing the video file.
21. While the application is creating the file, a progress dialog like the one below will appear.

Ef adobe Photoshop ... E|E|
WY Fiting W kAW file...

[-lII ] F0%4

Cancel

22. Using Windows Explorer, navigate to the newly created outdoors.wmv file, and select Properties.

23. In the center of the Properties dialog, locate the Created and Modified times of the file.

24. Subtract the Created time from the Modified time. The difference represents the time the application
required to create the slide-show video .wmv file. Record this time.

25. When Adobe Photoshop Elements finishes creating the .wmv file, Adobe Premiere Elements
automatically launches and displays a dialog like the one below.

New Project El |E| El
|

Marne: | Wy Cakalog

Save In: | CH\Documents and SettingsiIntel CorphMy DocumentstAdobelPremiere Elermentsi1,0h LY | [ Browse. .. ]

[ Ok, ] [ Cancel ]

26. Click OK to create the default project. A window like the one below will appear.
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27. Click Apply a Template for a DVD with Menus, and select the top template. Click OK. The following

dialog box will appear.

Missing DVD Markers @

There are no DVD Markers. which are needed to create
DD kMenus and Scenes.

wiould you like to automatically create DWD Scene MMarkers?
{Mlarkars can be adjusted later in Tireline)

i s i | Mo |

To create your own DYVYD Markers. position the Current
Tirne Indicator in the Timmeline . and click the DWD marker
icon. Learn More in How To palette.

28. Click No. The following DVD Layout window will appear.

L #dcha Poprmrs Dlemarks - O Dncments ssel Gekinge, FICA) iy Donsmernis!, Adohe'P y - N [= |

B D Bropct O Tnedns  Fater TS WOedoa  Hein

B H ke M ___.-")- o Caphra iy Bk

=l 2 | P Ty R
e [ Trwson ==

Main - Title

A @
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29. Click the Export button at the top right corner to export the file to a DVD. A Burn DVD dialog like the
one below will appear.

Burn DVYD ﬁl
DD Settings
Burnto: (O Disc (S Foldes
Folder Mame: | 20050811_035305 [ Canca |

Faolder Lacation: | %0 ocuments and Settingslntel Corptkdy O

Status: Ready

Quality S ettings
Fit Contents ta awvailable space
P

Space Fequired: 16200 ME(Eitrate & .00 kMbps]

T Standard
Use DWD in: (&) USA, Japan [MTSC] €2 Europe. Other Asian Countries [Peal)

30. Select the radio button next to Folder to burn the files to a folder. Accept the default file location.
31. Click Burn, and simultaneously start a stopwatch. A progress dialog like the one below will appear.

Burn D¥D Progress x|

« Encoding Media
| Burning in progress

— Current Tazk Progress

Encoding...2 Minutes, 50 Seconds B emaining

[ ]

 Owverall Progress

32. When the application has finished burning the DVD file to a folder, click the stopwatch, and record the
time the application took to create the DVD file.

33. The result for this test is the sum of the time the first application took to create the .wmv file and the
time the second took to create the DVD folder.

34. Reboot the system.

Lower times to complete both tasks are better.
LAME 3.97
LAME 3.97 does not require any installation process.

Intel supplied the .wav file for this performance test. That file has the following key characteristics:

Length (mm:ss): 69:29

Bit Rate: 1411kbps

Channels: 2 (stereo)

Audio sample rate: 44 kHz

Size: 701 MB (735,557,138 bytes)

We performed the following steps to prepare each system for this test:
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1. Create a new directory named “lame” in C:\.

2. Download the LAME binary, lame.3.97a.icl-mt.exe, from http://softlab.technion.ac.il/project/L AME/bin/
and store it in the C:\lame directory.

3. Copy the mixtest.wav file into the same directory.

The LAME application cannot locate the .wav file it requires (mixtest.wav) unless Microsoft Windows XP is not
hiding known file types. Use the following process to make sure it is not set to hide known file types:

Right click on My Computer, and select Explore.

Click the Tools pull-down menu, and select Folder Options.
Click the View tab.

Uncheck the box next to Hide extension for known file types.
Click Apply.

Click Apply to All Folders at the top.

Click OK.

Reboot the system.

NGO AWN =

We performed the following steps to run this test:

1. Open a command prompt by clicking Start->Run->, typing “cmd” in the prompt, and clicking OK.

2. Navigate to the C:\lame directory by typing “cd c:\lame”.

3. In this directory, type the following command line. (The —nores and —mt flags instruct LAME to use
the multi-threaded encoder. The default constant bit rate for LAME is 128kbps.) The window should
then resemble the example below.

lame.3.97a.icl-mt.exe -nores -mt mixtest.wav.

M INDOW Sisystem 32vemd. exe

Microsoft Windows XP [Uersion 5.1.260881]
(C» GCopyright 12852801 Microsoft Corp.

nDocuments and Settings»Intel Corp>cd c:..
nDocuments and Settings>cd c:..
nod lame

nLame>lame .3 .97a.icl-mt_exe —nores —mt mixtest.wav_

4. Press Enter.
5. LAME will provide a time counter indicating the time remaining until completion.
6. When it completes, the command prompt window will look like the example below.
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CWINDOWSsystem 3 2wemd. exe

Microsoft Windows HP [Version 5.1.26001
(C>» Copyright 1985-28A1 Microsoft Corp.

C:~Documents and SettingssIntel Corprcd c:..
C:sDocuments and Settings>cd c:..
C:\>cd lame

C:sLame>lame.3.?7a.icl-mt.exe —nores —mt mixtest.wav
LAME version 3.97 MMX <(alpha 2, Febh 21 268085 89:34:49> (http: /7w _mpidev.orgs)
warning: alpha versions should be used for testing only
CPU features: MMX <ASM uwsed>, S8E, SSE2
Using Multi—threaded encoder
Using polyphase lowpass filter,. transition band: 1724% Hz - 17782 H=z
Encoding mixTest.wav to mixTest.wav.mp3
Encoding as 44.1 ng 128 khpo J—StBlED MPEG-1 Laver III {11x> guval=3

Frame GPU timersestim | REAL timersestim | play~sCPU | EThA
159624/159628(1331)' 6:82/ 6021 h:@2/ 6:B2] 11 . 5d4x! A:08
average: 128 _A kbps LR: 2346 <1.470x> ME: 157282 (98 _53x)

Writing LAME Tag...done
ReplayGain: dB

C:=\Lame >

7. Locate the time listed under the heading “REAL time/estim”. It is how long the application took to
perform the task. Record this time.

8. Delete the output file in the C:\lame directory.

9. Reboot the system.

Lower times to complete the task are better.

Microsoft Windows Media Encoder 9.0

The Microsoft Windows Media Encoder 9.0 performance test measures how quickly each system converts a
.avi file into a Microsoft Windows Media Video 9.0 streaming media file.

Intel provided the file, kitesurfing.avi, this test used. The file has the following key characteristics:

e Length (mm:ss): 2:01
e Size: 416 MB (436,644,352 bytes)
e Video resolution: 720x480

We stored this file in the My Videos directory.
We performed the following steps to prepare each system for this test:

1. Download Microsoft Media Player 10 from Microsoft's Web site
(http://www.microsoft.com/windows/windowsmedia/mp10/default.aspx), and use this executable to
upgrade the installed player from version 9 to version 10, which the test requires.

2. Reboot the system.

3. Download Microsoft Windows Media Encoder 9.0 from Microsoft's Web site

(http://www.microsoft.com/windows/windowsmedia/9series/encoder/default.aspx), and store this file

in the C:\ directory.

Using Windows Explorer, navigate to the downloaded Microsoft Windows Media Encoder 9.0

installation executable file, and double-click it.

At the Welcome screen, click Next.

Accept the License Agreement, and click Next.

Accept the default installation folder, and click Next.

Click Install to begin the installation process.

When the installation completes, click Finish.

&

©ooNOO
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10. From the Desktop, double-click the Windows Media Player 10 icon.

11. At the License Agreement screen, click | Accept.

12. At the Confirm software download license agreement screen, click | Accept.
13. At the Welcome screen, click Next.

14. At the Select Your Privacy Options, accept all default settings, and click Next.
15. Accept all default file associations, and click Finish.

16. Reboot the system.

We performed the following steps to run the Microsoft Windows Media Encoder 9.0 performance test:

1. Start Windows Media Encoder 9 by clicking Start->Programs->Windows Media->Windows Media
Encoder. A New Session window like the one below will appear.

Hew Session
wizards | Quick Starts |

R & = =

Broadcast a  Capture audio  Convvert 5 file Create a custom encoding session.
live event or video

Caphure
TCresn

Show this dialog box at starbup

I Ok ] [ Cancel ]

2. Highlight Custom Session, and click OK. A window like the one below will appear.

S Windows Media Encoder

Eile Yiew Contral Tools Help

< NewSession (¥ | || [4] Properties || (@ Start Encoding ) <

Sources | Output | Compreszion | Wideo Size | Attibutes | Processing | Plug-ing | Security | Adwvanced
Select the sources o encode in this session.
Source
Catreel Mame: |Snun:e 1 |
Source from: () Devices (2 File () Both device and file
File name: [y Docum Browse...
“ideo:  In File Audio:  In File [ Script:  [blank]
Type: “Yideo Clip
Size: 41E.42 MB [43B644352 butes)
Atend: [Stap «| [ Mark Insout
Archiving: [only available with multiple sources)
Add ¥
[ Apply ] [ Unda

Encoder ready

3. Inthe Sources tab, click the Browse button, navigate to the My Videos directory, highlight the
kitesurfing.avi file, and click OK.
4. Click the Output tab. A window like the one below will appear.
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S wWindows Media Encoder,

File Wiew Control Tools Help

F H ||Z Properties | & Start Encoding ) QD

ﬁ Mew Session

[x]

| Sources | Cutput | Comprezgion || “Wideo Size || Attributes || Frocesszing || Flug-ing || Security || Advancedl

Session Prope

Select how vou want o distribute your encoded content. *Y'ou can broadcast it, store it in a file, or both.

[ Push ta server (the connection is initiated by the encoder]

[] Puill from encoder [the connection iz initiated by the server or players]

Encode to file

| Output

File narne: | [ Browse
[ Lirnit by duration: [hh:rrn:ss) Indezx file
wiarn on low disk space: 1024 KB
[ Apply ] | Undo ]

Encoder ready

5. Uncheck the box next to Pull from encoder in the center of the screen. Check the box next to Encode

to file towards the bottom of the screen.
6. Click the Compression tab. A window like the one below will appear.

& Windows Media Encoder
File Miew Control Tools Help
o MewSession (¥ | | [<] Properties | ) Start Encading b QD

Session Properties

[x|

Sources | Output || Compression't| videa Size | Attributes | Processing | Plug-ing | Security | Advanced |
Select the distribution method and encoding settings for your content. The distribution method you
zelect determines the settings that are available.
Destination: |W’|ndows Media server [streaming] e | [ Edit...
Wideo: | Multiple bit rates video [CER) L";l
Audio: | Multiple bit rates audio (CER) = |
Bit rates: Bit Rate Frame Rate Dutput Size o
[] 1128 Kbps 29.97 fps 320 % 240
[ 764 Kbps 29.97 fps 320w 240
[ 548 Kbps 29.97 fps 320 % 240
[] 340 Kbps 29.97 fps 320 % 240
282 Kbps 29.97 fps 320 = 240
[] 148 Kbps 15 fps 320 % 240 L
[ 109 Kbps 15 fps 240 %180
[ 55 Kbps 15 fps 1E0 =120 3
< | &
[[] Two-pass encoding [] Time compression
[ Apply ] [ Unda ]
Encoder ready

7. Click Edit... towards the top right corner of the window. The Custom Encoding Settings dialog will
open and show a window like the one below.
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Custom Encoding Settings f'5_7

General | 282 Kbps

Mame: [Multiple bit rates audic [CBR) £ Multiple bit rates video € | [ import._|
Drescription:
Language: | Englizh [United States] [en-us] 3 | [ New ]
Media twpes
tode Codec
Audio [cer v | [windaws Media sudio 9.1 ~|
Video CER ~ | | anced Profile
[ seript
Target bit rates
282 Kbps (2282000 bps] Add.
“ideo farmat: (&) NTSC [29.97/30 fps) (O PAL [25 fps)
[] &llowa interlaced processing [ &llows monsguare pixel output

[ ak. ] [ Cancel ] [ Help ]

8. Inthe Media Types section, select Windows Media Video 9 Advanced Profile next to Video. Click
OK.

9. Click the Compression tab, then click Apply. A dialog like the one below will appear stating that the
output file has been renamed with a new extension.

Windows Media Encoder

L location of the output filz iz 'C:ADocuments and S ettingsslntel Corp ke DocumentsShAp

-., T he file name extenzion has been changed or appended ta the file name. The name and
=, “WideoshOutput wanse'.

10. Click OK.
11. The main window will appear and look like the example below.

S Untitled - Windows Media Encoder

FEile “iew Control Tools Help

& Mew Session (¥ kel | [4] Properties | &G Start Encoding () @

|Start encoding 5
Sources | OUPUE | Compression || Video Size | Attributes | Processing | Plug-ins | Security | Advanced

Select how you want to distribute your encoded content. You can broadcast it store it in a file, or bath

[] Push to server [the connection is initiated by the encoder)

[ Pull from encoder [the conmection iz initiated by the server or players)

Encode to file

File narme: |C'\Dncuments and S ettingshntel Corpt by Docurne | [ Browse. ]

[] Limit by size:

[] Limit by duration: [hh:mm:ss) Indey: file

wwiarn on low dizk space: |.1 024 KB [[=1014

<

Encoder ready

12. Click the green Start Encoding button at the top of the screen. A screen like the one below will
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appear. The green progress bar at the bottom right of the screen will show the status of the encoding
process.

S Untitled - Windows Media Encoder,
File Wiew Control Tools Help

| > il [¥] Properties ) Q stop D
| A = :

Zoom: [100% | Display: | Input ~ | Preview | 282 Kbps [320 » 240) £

General Statistics Server Connections Ewent Log EDL

O utput, vy

Encoder converting

Encoding Results

ﬁ Action: Convert file -~ : :
Sources used: C:\Documents and Settingshintel Carphhdy L
Dutput files: C:ADocuments and Settingshintel Corpitdy C
Content duratior: 00:00:02:07  [dd:khh:rim:zz]

Sezzion duration: 00:00:03:45 [dd:hh:mm:zz]
Session:
Eytes encoded [total): 400274 KB
Bit rate [expected): 273 kbps
Eit rate [average): 269.24 Kbps
Yideo [241.0 Kbpz]:
Buytez encoded [total): 252349 KB e
£ >

Show this dialog box when encoding finishes

14. The fifth line shows the Session Duration, which is the time the application took to complete the
conversion. Record this time as the test’s result.
15. Click Close. A window like the one below will appear.
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Windows Media Encoder

Tj The current sezzion has not been zaved.

Do pou want to save the seszion before continuing?

b Tes | l Ho ] [ Cancel ]

16. Click No.
17. Using Windows Explorer, find and delete the output.wmv file.
18. Reboot the system.

Lower times to complete the task are better.

Roxio VideoWave 7 Professional

This test measures how quickly each system converts a .avi file into a Microsoft .wmv file using Roxio
VideoWave 7 Professional.

Intel provided the file, kitesurfing.avi, this test used. The file has the following key characteristics:

e Length (mm:ss): 2:01
e Size: 416 MB (436,644,352 bytes)
¢ Video resolution: 720x480

We stored this file in the My Videos directory.
We performed the following steps to prepare each system for this test:

Insert the Roxio VideoWave 7 Professional CD into the CD-ROM drive.

At the Welcome screen, click Next.

Accept the license agreement, and click Next.

Enter the User Name, Organization, and CD key. Click Next.

Choose Complete for the Setup Type, and click Next.

Click Install to start the installation process.

When prompted, replace the CD in the CD-ROM drive with the VideoWave 7 Content CD, and click
OK.

At the installation complete screen, click Finish.

9. When prompted, click Yes to reboot the system.

Nooh~wh =

We performed the following steps to run this test:

1. Start Roxio VideoWave 7 Professional by double-clicking its icon on the Desktop. A main window like
the one below will appear.
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Edit video
Auto edit with CineMagic™
Guided edit with StoryBuilder™

Capture video
Create new DVD

2 media Manager
(&) DD Builder

B videowave

There are no items to show in this view

O capture

<% Label Creator
) Roxio Player
@ Help Cen

" Extras 8 Utilities

& Tutorials

2. Click Edit Video, which is under the Edit category at the top of the window. An editing window like the
one below will appear.

Fle Edit View Took Help

Production Preview SRR ::::j; Media Gelector - Folders
| [ vios & &Py di ‘IIQQI@M!@T
fitesurfing. avi

ML ((VOHOOEGEE

it 8 (@2 %] (<
Production Editor - Storyline i _— ; kil
@@ storyline T Timeline I%i & ‘-f;, b J\J% \E LI;I_;*J Fit to Audio .4""— Transition Themes. .
\|| |f| w2 | | ||— |h
|7|%| ||?| ||?|10||?|11 ||?|12||?

3. Under Media Selector — Folders, navigate to the My Videos directory, and highlight kitesurfing.avi.

4. Drag kitesurfing.avi to Box 1 in the Production Editor — Storyline section at the bottom of the screen.

The window will now resemble the following example.
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Fle Edit wiew Took Help

Media Selector - Folders

| @ | My Videas

Production Preview

IR

kitesurfing.avi

Position:  00:00:00:00 End: 00:02:01:01

e (OOOEMmEmE

[BE|§] [E|ahc|@|%}}

Production Edltur Storylme

Sturyllne il Timeline: I% @" Ll: x Jﬁ* @ Fit to Audio .Aj_“ Transition Themes..

i
IT ’ﬁ | 3 D%abctemtemmepmducuon | 5 \ ’7
IT l%|8|E|9|F|10|E|11 Il?|12|!?

J

5. Click the File pull-down menu, and select Output Production To.... The upper left of the window will
resemble the example below.

r

Eile Edit Wiew Tools Help

Mewe Production

Mewy CinelMagic Production
MNewe Storybuilder Production
Open Production

Save Production

Save Production As...
Erowese for Missing Files. ..
Capture

Output Production To...

Eurn Production to Disc...

Exit

Paosition: 00:00:00:00

[ Ten———-—_| @@@

6. A Save Production dialog like the one below will appear.

r "

Do you wank bo save the changes wou made bo Production 17

] [ Mo ] [ Cancel ]
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7. Click No.
8. A production window like the one below will appear. Select Video File for the destination of the
output, as in the example below, and click Next.

Ele Edit ¥ew Tools

Production Preview Media Selector - Collections

=1 : . (b BEIPES

[Tl X
Widen File g

Kitesurfing.avi

Output To...

Select the destination For your fils
1. Select Destination

2. Selact PurposerQuality Q e |m =i
2. Mame Your Mavie = @ =1 [ov] L@

4. Render v o
o B fiideaFilg Internet  TwWCR = E-mall
e Camcorder

WideoWave can output your
finished video in a number of
differentways. Decide what
wou want to do with your
wideo

Select this option ko save the movie to your hard disk, The wizard decides
the best file type according ka your preferred playback destination.

o g

9. A window like the one below will appear. Click Publish to Web under the Purpose heading, and
select Best under the Quality heading, as in this example. Click Next.

Fle Edit Wiew Tools Help

Production Preview Media Selector - Collections

Production 1
[es] \
-

B :
Wideo File g

kitesurfing. avi

Output To...

1. Selact Destination Purpose:
2. Select Purpose/Quality Publish To Web I:]
=g U Create 3 file suitable for uploading to the Internst.
4 Render
5. Preview

Quality:

Best -
Decide what kind ofvideo file | L'""J
you want to create. Optimal quality video which can be played back full screen or ina

large window, However, file sizes may be quite large.

Help H < Back J[ Mext > ]l Cancel
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10. A window like the one below will appear. Enter the name of the output file, as in this example, then
click Next.

File Edit wiew Took Help

Media Selector - Collections

Output To... : i5 Production Preview jhidisis i
= ‘Prndu(tmn 1
"-——m
Widen File E
kitesurfing. avi
1. gelact Destination Choose a File name for the finished movie:

2. Gelect PurposefQuality |K\tesurfir\q| Browse...

3. Name Your Movie
4. Render

5. Preview:

Click the Browse button to enter a location and a name For your
finished mavie.

Enter a name for your videa

Hep | <Back || mext> || cancal |

11. A window like the example below will appear. Click the Render file button.

Ele Edit wiew Took Help

Output To... oo production Preview Media Selector - Collections

= o e BRI

) '
“iden File E

Kitesurfing.avi

Fender file}

1. Selact Destination

2. Select PurposerGiuality
3. Name Your Movie

4. Render

5. Preview

VideoWave will build your
finished movie. This may
take several minutes.

[ Hep [ <Back || met> [ cancal

12. The window will resemble the example below, with a progress bar indicating the status of the
encoding process.
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13.

14.
15.

16.
17.

18.
19.

File Edit view Tools Help

Media Selector - Collections

3 [Froduction 1 [+] @”@az'

Production Preview

Output To...

..

“ideo File

=

Kitesurfing.avi

Rendering Yidea. .

1. Select Destination

S Eale e File name: Kikesurfing. v
3. Name Your Movie Toal duration: 02 min, 01 sec, 01 frames
4. Render
4. Preview: Completed: 10 sec, 00 frames - 8.26%
videowave AR IO Avalable space;  90215.15 Megabytes
finished movie. This may
take several minutes Filaisio: 1,80 MB
Help | < Back Next > Cancel

When the application has finished encoding the file, a message in the center of the screen will read
“Video complete!”, as in the example below.

= g ) . :Elxw

Ele Edit Wiew Tools Help

Output To... ... || productionPreview Media Selector - Collections

'm

slesis g g

kitesurfing.avi  Kitesurfing. ...

1. Select Destination wideo complete!
2. Select Purposef@uality
3. Name Your Movie

4. Render

Click the View movie button
1o view the rendered file

O ———————————————~

Exit Roxio VideoWave 7 Professional.

Using Windows Explorer, navigate to the My Videos directory, right-click the kitesurfing.wmv file, and
select Properties.

In the center of the Properties dialog, locate the Created and Modified times of the file.

Subtract the Created time from the Modified time. The difference represents the time the application
required to encode the .avi file into the .wmv format. Record this time as the result of the test.

Delete the kitesurfing.wmv file.
Reboot the system.

Lower times to complete the task are better.
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Appendix A: Test system price and purchase information

We purchased the two HP built-to-order systems on July 19, 2005 via www.hpshopping.com.

Figure 6 below presents the SKU and price information for the two PCs.

System HP d4100y system HP d4100e system

Processor Intel Pentium D 840 AMD Athlon64 X2 4200+
Processor frequency (GHz) 3.2 2.2
Part number PX181AV#ABA PUOG61AV#ABA
Unit price ($) 1,499.99 1,689.99
Tax ($) M 0.00 0.00
Shipping ($) 0.00 0.00
Total we paid ($) 1,499.99 1,689.99
HP PC Mail-In Rebate ($) 150.00 150.00
Effective price after rebate ($) 1,349.99 1,539.99

Figure 8: Purchase information for the two HP Media Center PCs.

Notes:
™

www.hpshopping.com did not add any tax or shipping charges.
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Appendix B: Test system configuration information

This appendix provides detailed configuration information about the two test systems.

System | HP d4100y PC | HP d4100e PC

General

Processor and OS kernel: (physical, | 1P2C2L / MP 1P2C2L / MP

core, logical) / (UP, MP)

Number of physical processors 1 1

Single/Dual Core processors Dual core Dual core

Processor HT Status N/A N/A

System Power Management Policy | AC / AlwaysOn AC / AlwaysOn

(AC/AlwaysOn, AC/Adaptive,

DC/AlwaysOn, DC/Adaptive, Other)

CPU

Segment (S=Server, D=Desktop, D D

M=Mobile)

Vendor Intel AMD

Name Pentium D Athlon64

Model number Pentium D 840 Athlon64 X2 4200+

Stepping A0 E6

Socket type and number of pins LGA775 Socket 939

Core frequency 3200 2200

Front-side bus frequency 800 HyperTransport 1000MHz

L1 Cache 16K+12K 64KB + 64KB

L2 Cache 2x1MB 2x512KB

Platform

Vendor ASUSTek Computer ASUSTek Computer

Motherboard model number PSLP-LE ABAE-LE

Motherboard chipset Intel 945P ATl RS480/RX480

Motherboard revision number N/A N/A

System/motherboard serial number | MXG52912VD / MXG53005XV / C57S006
0011D800003EC93E

Bios name and version

Phoenix Technologies version:
3.02, 05/05/2005

Phoenix Technologies version:
3.06, 07/19/2005

BIOS settings

Setup default

Setup default

Chipset INF driver

Not available because the
vendor installed the drivers

Not available because the
vendor installed the drivers

Memory module(s)

Vendor and model number

Samsung M3 78T6553BZ0-CD5

Hyundai Electronics HYMD264
646DP8JD43

Type PC4300 DDR2-SDRAM PC3200 DDR-SDRAM
Speed (MHz) 533 400

Speed running in the system (MHz) | 266 200

Timing/Latency (tCL-tRCD-tRP- 4-4-4-11 3-3-3-8

tRASmIn)

Size 1024 MB 1024 MB

Number of sticks 2x512 MB 2x512 MB

Chip organization (Single-sided, Single-sided Double-sided
Double-sided)

Channel (Single/Dual) Dual Dual
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Hard disk

Vendor and model number Seagate ST380013AS Seagate ST380013AS

Size 80 GB 80 GB

Buffer Size 8 MB 8 MB

RPM 7,200 7,200

Type Serial ATA1.5 Serial ATA 1.5

Controller Intel 82801GB (ICH7) Serial ATA | ATI SB400 Serial ATA Controller
Storage Controller

Driver Intel version 7.0.0.1014 Microsoft version 5.1.2600.2180

Operating system

Name Windows XP Home Edition Windows XP Home Edition

Build number 2600 2600

Service pack SP2 SP2

File system NTFS NTFS

Kernel ACPI Multiprocessor PC ACPI Multiprocessor PC

Language English English

Microsoft DirectX version DirectX 9.0c DirectX 9.0c

Graphics

Vendor and model humber ATI RADEON X300 ATI RADEON X300

Chipset RADEON X300 SE (0x5860) RADEON X300 SE (0x5860)

Chipset codename RV370 RV370

BIOS version 113-AA14000-103 113-AA14000-103

Type (P=PCI Express, A=AGP 8X, P P

I=Integrated)

Memory size 128 MB 128 MB

Resolution 1024 x 768 x 32-bit color 1024 x 768 x 32-bit color

Driver ATI Technologies version: ATI Technologies version:
6.14.10.6512 6.14.10.6512

Sound card/subsystem

Vendor and model number Realtek High Definition Audio Realtek AC’97 Audio

Type (P=PCI, I=Integrated) | I

Driver Realtek version 5.10.0.5123 Realtek version 5.10.0.5840

Network card/subsystem

Vendor and model number Intel PRO/100 VE Realtek RTL8139/810x Family

Faster Ethernet NIC

Type (P=PCI, I=Integrated) | I

Driver Intel version 8.0.15.0 Realtek version 5.505.1004.2002
Optical drive(s)

Vendor and model number Samsung SD-616E Philips DROM6216

Type (CDROM, CDRW, DVD-ROM, | DVD-ROM 16x DVD-ROM 16x

DVD-W)

Interface (I=Internal, E=External) I I

USB ports

Number 8 (4 front, 4 back) 6 (2 front, 4 back)

Type 2.0 2.0

Monitor

CRT/LCD type (P=Plug & Play, CRT/P CRT/P

T=TFT, R=Reflective)

CRT/LCD refresh rate 75Hz 75Hz

Other information Mag Innovision Model 786N Mag Innovision Model 786N

Figure 9: System configuration information for both test systems.
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® Principled Technologies, Inc.
. . = 4813 E Blvd., Suite 100
O ‘Prlnmpled Technologies " Durham, NC 27703

www.principledtechnologies.com

‘ I info@principledtechnologies.com

Principled Technologies is a Registered Trademark of Principled Technologies, Inc.
All other product names are the trademarks of their respective owners.

Disclaimer of Warranties; Limitation of Liability:

PRINCIPLED TECHNOLOGIES, INC. HAS MADE REASONABLE EFFORTS TO ENSURE THE ACCURACY
AND VALIDITY OF ITS TESTING, HOWEVER, PRINCIPLED TECHNOLOGIES, INC. SPECIFICALLY
DISCLAIMS ANY WARRANTY, EXPRESSED OR IMPLIED, RELATING TO THE TEST RESULTS AND
ANALYSIS, THEIR ACCURACY, COMPLETENESS OR QUALITY, INCLUDING ANY IMPLIED WARRANTY OF
FITNESS FOR ANY PARTICULAR PURPOSE. ALL PERSONS OR ENTITIES RELYING ON THE RESULTS OF
ANY TESTING DO SO AT THEIR OWN RISK, AND AGREE THAT PRINCIPLED TECHNOLOGIES, INC., ITS
EMPLOYEES AND ITS SUBCONTRACTORS SHALL HAVE NO LIABILITY WHATSOEVER FROM ANY CLAIM
OF LOSS OR DAMAGE ON ACCOUNT OF ANY ALLEGED ERROR OR DEFECT IN ANY TESTING
PROCEDURE OR RESULT.

IN NO EVENT SHALL PRINCIPLED TECHNOLOGIES, INC. BE LIABLE FOR INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH ITS TESTING, EVEN IF ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES. IN NO EVENT SHALL PRINCIPLED TECHNOLOGIES, INC.’S
LIABILITY, INCLUDING FOR DIRECT DAMAGES, EXCEED THE AMOUNTS PAID IN CONNECTION WITH
PRINCIPLED TECHNOLOGIES, INC.’S TESTING. CUSTOMER’S SOLE AND EXCLUSIVE REMEDIES ARE AS
SET FORTH HEREIN.
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