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�WinBench 98 Legal Information & Credits

�xe "license agreement"�License agreement 

LICENSE AGREEMENT FOR ZIFF-DAVIS' WINBENCH® 98 VERSION 1.0



READ THIS AGREEMENT CAREFULLY BEFORE USING THE SOFTWARE EMBODIED IN THE WINBENCH® 98 VERSION 1.0 CD-ROM OR, IF PRELOADED ON YOUR HARD DISK, DOWNLOADED OR IF PROVIDED AS PART OF A COLLECTION, THE PRELOADED, DOWNLOADED OR COLLECTED FILE(S) (the “Media”). Embodied in the WinBench 98 Media is the WinBench 98 computer program and related documentation (the “Software”). Ziff-Davis Inc., having a place of business at One Park Avenue, New York, New York 10016 (“Ziff-Davis”), is the licensor under this Agreement and you are the licensee. By using the Software, in whole or in part, you agree to be bound by the terms of this Agreement. If you do not agree to the terms of this Agreement, promptly return the Software to Ziff-Davis Benchmark Operation at 1001 Aviation Parkway, Suite 400, Morrisville, North Carolina 27560 (or, if downloaded or preloaded on your hard disk, delete the Software, or if provided as part of a collection, cease use of the Software). Title to the Software and all copyrights, trade secrets and other proprietary rights therein are owned by Ziff-Davis. All rights therein, except those expressly granted to you in this Agreement, are reserved by Ziff-Davis. 





1.	Limited License

This Agreement grants you only limited rights to use the Software. Ziff-Davis grants you a non-exclusive, non-transferable license to use the Software on a single dedicated computer or on a file server networked with multiple PC computers for the sole purpose of conducting benchmark tests to measure the performance of computer hardware and operating system configurations. You have the right to make a single copy of the Software for archival purposes and the right to transfer a copy of the Software across an internal local area network only to the PC computers attached to such network; provided, however, that all such copies are considered Software hereunder, that all uses of such copies are governed by the terms and conditions of this Agreement and that you shall be responsible for all uses of such copies in violation of the terms and conditions of this Agreement. 

Ziff-Davis hereby grants you the right to publish, except in any country where a third party claims during the term of this license that such publication infringes that party’s proprietary rights, benchmark test results obtained by you from your use of the Software provided that with the publication of each such result you: 

A.	Identify Ziff-Davis, the name and version number of the benchmark Software used (i.e., Ziff-Davis’ WinBench® 98 Version 1.0);

B.	State that the test was performed without independent verification by Ziff-Davis and that Ziff-Davis makes no representations or warranties as to the result of the test; 

C.	Follow proper trademark usage and acknowledge Ziff-Davis' trademark rights (e.g., “[ ] achieved a Business Graphics WinMark™ 98 score of X on WinBench® 98 Version 1.0. WinBench is a registered trademark or trademark and WinMark is a trademark of Ziff-Davis Inc. in the U.S. and other countries.”);

D.	Identify the specific WinBench 98 score(s) being reported (i.e., Ziff-Davis’ WinBench® 98 Version 1.0 Business Graphics WinMark™ 98);

E.	Identify the exact name, processor speed and type, number of processors, amount of RAM, amount of secondary RAM cache, if any, hard disk model, type of hard disk controller, hard disk file system, and size of hardware hard disk cache, if any, of the PC used for the test (e.g., WXY Corp. Model 466 with 66�MHz Intel® dual 486DX2�66 CPU, 8MB of RAM, 64KB RAM cache, 200MB hard disk, IDE controller, FAT file system, and no hardware disk cache); 

F.	Identify the exact graphics adapter name, amount and type of RAM on it, graphics driver name and date, graphics resolution and color depth, refresh rate, and CODEC version that produced the result (e.g., XYZ Corp. XYZ Graphics adapter with 2MB VRAM with XYZ.DRV version 1.1 driver, 800 by 600 pixels with 256 colors, a refresh rate of 72 Hz, and Intel Indeo® Video version 3.2 CODEC); 

G.	Identify the exact CD-ROM drive model, CD-ROM controller model, CD-ROM controller RAM cache size, if any, and CD-ROM-specific software cache and size (if any) that produced the result (e.g., XYZ Corp. XYZ CD-ROM Quad-Speed drive, XYZ Corp. CD-ROM controller, with no controller RAM cache and no CD-ROM specific software cache); 

H.	Identify the operating system version (e.g., MS�DOS® 7.0 and Microsoft® Windows® 95), size and type of software disk cache, if any (e.g., system cache using all available memory), and any other special conditions used to achieve the result (e.g., disk compression utility ABC version 1.0 enabled); and

I.	State that all products used in the test were shipping versions available to the general public.

Notwithstanding the foregoing, if, and only if, you wish to publish the benchmark test results obtained by using the Software in advertisements, you may do so, provided, that you:

1.	Identify Ziff-Davis, the name and version number of the benchmark Software used (i.e., Ziff-Davis’ WinBench® 98 Version 1.0);

2.	State that the test was performed without independent verification by Ziff-Davis and that Ziff-Davis makes no representations or warranties as to the result of the test; 

3.	Follow proper trademark usage and acknowledge Ziff-Davis' trademark rights (e.g., “[ ] achieved a Business Graphics WinMark™ 98 score of X on WinBench® 98 Version 1.0. WinBench is a registered trademark or trademark and WinMark is a trademark of Ziff-Davis Inc. in the U.S. and other countries.”);

4.	Identify the specific WinBench 98 score(s) being reported (i.e., Ziff-Davis’ WinBench® 98 Version 1.0 Business Graphics WinMark™ 98); and

5.	Include a statement in the advertisement that a description of the environment under which the test was performed is available upon request and you shall provide a fax number, telephone number,  e-mail address or URL on the World Wide Web where such information may be obtained.  Upon such request, you shall provide the information required under paragraphs E through I above.

This Agreement and your rights hereunder shall automatically terminate if you fail to comply with any provision of this Agreement. Upon such termination, you shall cease all use of the Software, cease the transfer of any copies of the Software and cease the publication of benchmark test results obtained by you from use of the Software. Further you shall delete the Software and destroy all tangible copies of the Software and other materials related to the Software in your possession or under your control, or, if downloaded or preloaded on your hard disk or if provided as part of a collection, you shall cease use of and destroy any and all copies of the Software in your possession or under your control.

2.	Additional Restrictions

A.	You shall not (and shall not permit other persons or entities to) rent, lease, sell, sublicense, assign, or otherwise transfer the Software or this Agreement. Any attempt to do so shall be void and of no effect.

B. 	You shall not (and shall not permit other persons or entities to) reverse engineer, decompile, disassemble, merge, modify, include in other software or translate the Software, or use the Software for any commercial purposes, except for the publication of test results, as provided above.

C.	You shall not (and shall not permit other persons or entities to) remove or obscure Ziff-Davis' copyright, trademark or other proprietary notices or legends from any of the materials contained in this package or downloaded.

D.	You acknowledge that the Software contains Ziff-Davis' trade secret information and you shall not disclose or disseminate such information other than as provided herein.

3.	Disclaimer of Warranty; Limitation of Liability

THE SOFTWARE AND THE MEDIA ARE PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

THE ENTIRE RISK AS TO THE RESULTS AND PERFORMANCE OF THE SOFTWARE AND THE MEDIA IS ASSUMED BY YOU. ZIFF-DAVIS AND ITS AUTHORIZED DISTRIBUTORS ASSUME NO RESPONSIBILITY FOR THE ACCURACY OR APPLICATION OF OR ERRORS OR OMISSIONS IN THE SOFTWARE OR THE MEDIA. IN NO EVENT SHALL ZIFF-DAVIS OR ITS AUTHORIZED DISTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE SOFTWARE OR THE MEDIA, EVEN IF ZIFF-DAVIS OR ITS AUTHORIZED DISTRIBUTORS HAVE BEEN ADVISED OF THE LIKELIHOOD OF SUCH DAMAGES OCCURRING. ZIFF-DAVIS AND ITS AUTHORIZED DISTRIBUTORS SHALL NOT BE LIABLE FOR ANY LOSS, DAMAGES OR COSTS, ARISING OUT OF, BUT NOT LIMITED TO, LOST PROFITS OR REVENUE, LOSS OF USE OF THE SOFTWARE OR THE MEDIA, LOSS OF DATA OR EQUIPMENT, THE COSTS OF RECOVERING THE SOFTWARE, THE MEDIA, DATA OR EQUIPMENT, THE COST OF SUBSTITUTE SOFTWARE, MEDIA, DATA OR EQUIPMENT OR CLAIMS BY THIRD PARTIES, OR OTHER SIMILAR COSTS.

SOME STATES DO NOT ALLOW EXCLUSION OR LIMITATION OF IMPLIED WARRANTIES OR LIMITATION OF LIABILITY FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES; SO THE ABOVE LIMITATIONS OR EXCLUSIONS MAY NOT APPLY TO YOU.

4.	U.S. Government Restricted Rights

The Software is licensed subject to RESTRICTED RIGHTS. Use, duplication or disclosure by the Government or any person or entity acting on its behalf is subject to restrictions as set forth in subdivision (c)(1)(ii) of the Rights in Technical Data and Computer Software Clause at DFARS (48 CFR 252.227-7013) for DoD contracts, in paragraphs (c)(1) and (2) of the Commercial Computer Software-Restricted Rights clause in the FAR (48 CFR 52.227-19) for civilian agencies, or in the case of NASA, in Clause 18-52.227-86(d) of the NASA Supplement to the FAR, or in other comparable agency clauses. The contractor/manufacturer is Ziff-Davis Benchmark Operation, 1001 Aviation Parkway, Suite 400, Morrisville, North Carolina 27560.

5.	General Provisions

Nothing in this Agreement constitutes a waiver of Ziff-Davis' rights under U.S. copyright laws or any other Federal, state, local or foreign law. You are responsible for installation, management, and operation of the Software. However, if you have questions or problems regarding the Software or Media, you can write to Ziff-Davis Benchmark Operation, 1001 Aviation Parkway, Suite 400, Morrisville, NC 27560 Attn: Distribution Coordinator. This Agreement constitutes the entire agreement between the parties with respect to the Software and the Media and supersedes all prior or contemporaneous understandings or agreements, written or oral, regarding such subject matter. This Agreement shall be governed by and construed in accordance with the laws of the State of New York, applicable to agreements made and performed in New York. If any provision of this Agreement shall be held by a court of competent jurisdiction to be illegal, invalid or unenforceable, the remaining provisions shall remain in full force and effect and the unenforceable provision shall be reformed without further action by the parties and only to the extent necessary to make such provision valid and enforceable and to achieve the like economic intent and effect of such provision.





Trademarks and copyrights
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InstallShield™ is a trademark of InstallShield Corporation, Inc.

Intergraph® is a registered trademark of Intergraph Corporation.

Java™ is a trademark of Sun Microsystems, Inc. in the United States and other countries.
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Matrox® is a registered trademark and MGA Millenium™ is a trademark of Matrox Graphics Inc.
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�WinBench 98: Quick Start

Introduction

�� \Relate "wb98.doc!1", "^1" \D2HTargetDefault � Step 1: Start WinBench 98

�� \Relate "wb98.doc!2", "^1" \D2HTargetDefault � Step 2: Run WinBench 98's main tests

�� \Relate "wb98.doc!3", "^1" \D2HTargetDefault � Step 3: Save the results 

�� \Relate "wb98.doc!4", "^1" \D2HTargetDefault � Step 4: Compare your results to other machines

�� \Relate "wb98.doc!5", "^1" \D2HTargetDefault � Step 5: Exit WinBench 98



This section assumes you've installed WinBench 98 and it's ready to run on your PC. This procedure will walk you through running a WinBench 98's main tests and saving results.

Check system requirements

Check that your system meets WinBench 98's minimum hardware and software requirements� \Relate "wb98.doc!26", "hardware and software requirements" \D2HTargetDefault �. 

Before you run a suite

�xe "Winstone 98:tips for running"��xe "tips for running"�Before you run a suite, you should, at a minimum, restart�xe "restarting Windows"� Windows. For repeatable�xe "repeatable scores"� scores�xe "scores:achieving repeatable"�, you should also:

Defragment the PC's hard disk.

Restart the PC.

Restart Windows. 

Make sure no other programs are running the background. (You can use the Startup Manager�xe "Startup Manager"�� \Relate "Startup Manager" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`StartupManager') � program, included with the benchmark, to control processes that run in the background. )

You might also want to review our tips� \Relate "wb98.doc!39", "tips" \D2HTargetDefault � for getting consistent results.

Step 1: Start WinBench 98

� Step 1: Start WinBench 98

�� \Relate "wb98.doc!2", "^1" \D2HTargetDefault � Step 2: Run WinBench 98's main tests

�� \Relate "wb98.doc!3", "^1" \D2HTargetDefault � Step 3: Save the results 

�� \Relate "wb98.doc!4", "^1" \D2HTargetDefault � Step 4: Compare your results to other machines

�� \Relate "wb98.doc!5", "^1" \D2HTargetDefault � Step 5: Exit WinBench 98



Before you can run any suites, you need to open the main window. To do this, click on the WinBench 98 icon in the Ziff-Davis Benchmarks program group.

If WinBench 98 fails during startup, you may need to use a command-line option� \Relate "command-line option" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`Ifthebenchmarkfailstostart') � to disable WinBench 98's automatic detection of some System Info fields. 

WinBench 98 briefly displays its logo and copyright information before displaying the main window.

If you haven't previously licensed WinBench 98, you'll have to read and agree to the license agreement�xe "license agreement"�� \Relate "wb98.doc!25", "license agreement" \D2HTargetDefault � before you can continue.� \definition "Note" �� � Note��Step 2: Run WinBench 98's main tests

�� \Relate "wb98.doc!1", "^1" \D2HTargetDefault � Step 1: Start WinBench 98

� Step 2: Run WinBench 98's main tests

�� \Relate "wb98.doc!3", "^1" \D2HTargetDefault � Step 3: Save the results 

�� \Relate "wb98.doc!4", "^1" \D2HTargetDefault � Step 4: Compare your results to other machines

�� \Relate "wb98.doc!5", "^1" \D2HTargetDefault � Step 5: Exit WinBench 98



When you start WinBench 98, "All WinMarks" is the name you see in the beside the Run button in the Functions window. (Any suite name that appears in this box is the active suite.)  

To run the All WinMarks suite, click the Run button.

By default, WinBench  98 displays the Configuration Information window� \Relate "Configuration Information window" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`QuickClicks.ConfigurationInformation') � if there are any areas that may cause the test to fail. If there are problems, you should click the Cancel button in the Configuration Information window and then correct the problems before continuing. � \definition "Note" ��� Note��If you need to interrupt a test run, press the Esc key or click a mouse button. 

If you have trouble running the test, please review our Troubleshooting� \Relate "wb98.doc!84", "Troubleshooting" \D2HTargetDefault � topics.

Step 3: Save the results

�� \Relate "wb98.doc!1", "^1" \D2HTargetDefault � Step 1: Start WinBench 98

�� \Relate "wb98.doc!2", "^1" \D2HTargetDefault � Step 2: Run WinBench 98's main tests

� Step 3: Save the results 

�� \Relate "wb98.doc!4", "^1" \D2HTargetDefault � Step 4: Compare your results to other machines

�� \Relate "wb98.doc!5", "^1" \D2HTargetDefault � Step 5: Exit WinBench 98



When the suite finishes, WinBench 98 automatically displays the score for that suite in the Table of Results� \Relate "Table of Results" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`TheTableofResults') �.

� To save results:

1.	From the File menu, choose Save Results or click the Save Results button on the Functions window.

	WinBench 98 displays the Save to Database dialog box.

2.	Delete the "Current Results" text in the Description field and enter a unique description of your own. 

3.	For now, accept the default results filename displayed in the Database section of the dialog box.

4.	Click the Save button to save the results.

	WinBench 98 saves the results to the current results file using the Description you supplied.

Step 4: Compare your results to other machines

�� \Relate "wb98.doc!1", "^1" \D2HTargetDefault � Step 1: Start WinBench 98

�� \Relate "wb98.doc!2", "^1" \D2HTargetDefault � Step 2: Run WinBench 98's main tests

�� \Relate "wb98.doc!3", "^1" \D2HTargetDefault � Step 3: Save the results 

� Step 4: Compare your results to other machines

�� \Relate "wb98.doc!5", "^1" \D2HTargetDefault � Step 5: Exit WinBench 98



�xe "results:comparing"�The file SAMPLE98.ZTD contains results�xe "results"� culled from machines in our Research Center. (If you accepted the default results filename, you saved your results to RESULTS98.ZTD.) Using the sample results, you can see how your computer's performance�xe "performance:comparing"� compares to other machines'.

� To compare your system's results to other machines' results:

Click on the Functions window to make it active.

Click the Compare Results button. WinBench 98 displays the Results Viewer� \Relate "Results Viewer" \D2HHelpMacro ||WinHlp40||JumpID(`zddbview.hlp',`QuickClicks.ResultsViewer') �.

In the Results Viewer, from the File menu select Open. Results files will have either a .ZJD or .ZTD extension.

Select the filename you saved your results to.

Select the file SAMPLE98.ZTD, which contains sample results.

As of now, you have two separate windows containing results, making it difficult to compare them easily. We suggest you merge your results into the sample results file.

� To merge results files:

1.	Click on one or more column�xe "column"� headers in the source window containing your results to select the entire test run. (If you're displaying the system's test run in a row,�xe "row"� click once on the row header.)

	You can also press the Control key and click to select multiple systems. 

2.	Click again and hold the mouse button. The pointer should change to a circle with a dashed line. 

3.	Drag the pointer to the target window. Over the target window, the pointer changes to a document outline.  

	Pressing the Control key as you drag the pointer copies the row; if the Control key is not pressed, dragging the pointer moves the selection. 

4. 	Release the mouse button. The dragged results appear in the target window.



Step 5: Exit WinBench 98
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� Step 5: Exit WinBench 98



Click in the WinBench 98 main window to make it active. You can exit WinBench 98 by:

Clicking the Exit button

Pressing the key sequence Alt�F4.

From the File menu, clicking Exit.

Choosing the Close command from the main window's Control menu.

If you have unsaved scores when you exit, WinBench 98 asks you if you want to save those scores.



�About WinBench 98

Quick Clicks: WinBench 98

Here's the least you need to know to get the most from WinBench 98:

WinBench 98 is a subsystem-level benchmark that measures the performance of the following subsystems in a Windows-based environment

Graphics� \Relate "wb98.doc!40", "Graphics" \D2HTargetDefault �

Disk� \Relate "wb98.doc!41", "Disk" \D2HTargetDefault �

Processor� \Relate "wb98.doc!42", "Processor" \D2HTargetDefault �, including the Floating Point Unit

CD-ROM� \Relate "wb98.doc!43", "CD-ROM" \D2HTargetDefault �

Video� \Relate "wb98.doc!44", "Video" \D2HTargetDefault �

DirectDraw�xe "DirectDraw"�� \Relate "wb98.doc!45", "DirectDraw" \D2HTargetDefault � 

WinBench 98's tests are all 32-bit and so can only run on Windows 95�xe "Windows 95"� and Windows NT�xe "Windows NT"� systems.

WinBench 98's Graphics Playback�xe "graphics playback tests"� technology� \Relate "wb98.doc!46", "Graphics Playback technology" \D2HTargetDefault � reproduces the graphics operations the Winstone 98�xe "Winstone 98"� business and high-end applications� \Relate "applications" \D2HHelpMacro ||WinHlp40||JumpContext(`ws98.doc',25) � perform, affording you a better-than-ever measure of your PC's graphics subsystem. 

WinBench 98 returns the following main results that provide an overview of a PC's graphics, disk, processor, and CD-ROM subsystems performance:

Business Graphics WinMark�xe "Graphics WinMark 98 tests"� 98�xe "Business Graphics WinMark 98"�� \Relate "wb98.doc!47", "Business Graphics WinMark 98" \D2HTargetDefault � and Business Disk WinMark�xe "Disk WinMark 98 tests"� 98�xe "Business Disk WinMark 98"�� \Relate "wb98.doc!48", "Business Disk WinMark 98" \D2HTargetDefault �

High-End Graphics WinMark 98�xe "High-End Graphics WinMark 98"�� \Relate "wb98.doc!47", "High-End Graphics WinMark 98" \D2HTargetDefault � and High-End Disk WinMark 98�xe "High-End Disk WinMark 98"�� \Relate "wb98.doc!48", "High-End Disk WinMark 98" \D2HTargetDefault �

CPUmark�32�xe "CPUmark�32"��� \Relate "wb98.doc!49", "CPUmark�32�" \D2HTargetDefault �

FPU WinMark 98� \Relate "wb98.doc!85", "FPU WinMark 98" \D2HTargetDefault ��xe "FPU WinMark 98"�

CD-ROM WinMark 98�xe "CD-ROM WinMark 98"�� \Relate "wb98.doc!50", "CD-ROM WinMark 98" \D2HTargetDefault � 

	In addition, the benchmark includes full-motion video tests�xe "Video tests"� to measure the PC's video subsystem performance and return several different results� \Relate "wb98.doc!19", "several different results" \D2HTargetDefault � for each test.

What's New

In general, you'll find the 98 benchmarks include many new conveniences, particularly when it comes to viewing results�xe "results"�� \Relate "viewing results" \D2HHelpMacro ||WinHlp40||JumpID(`zddbview.hlp',`Viewingresults') � and creating powerful batch files� \Relate "batch files" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`Usingbatchfiles') �.

For WinBench 98, you'll find the following changes and enhancements:

WinBench 98's disk and graphics tests�xe "Graphics tests"� incorporate the new Winstone 98�xe "Winstone 98"� applications� \Relate "applications" \D2HHelpMacro ||WinHlp40||JumpID(`ws98.hlp',`ListofWinstone98applications') �. 

WinBench 98 breaks its video tests�xe "Video tests"� into "mainstream�xe "Video tests:mainstream"�� \Relate "wb98.doc!51", "mainstream" \D2HTargetDefault �" and "stress� \Relate "wb98.doc!52", "stress" \D2HTargetDefault �,�xe "Video tests:stress"�" and offers more compression modules� \Relate "wb98.doc!53", "compression modules" \D2HTargetDefault � (CODECs�xe "CODECs"�). 

	You can also choose whether to run Zoomed�xe "Zoomed"� or unzoomed versions of the tests. "Zoomed" following a test name means the clip runs at the current resolution and the clip is scaled to fit the current resolution. In an "unzoomed" test, the clip is centered in the display. A full-screen test (for user-defined video tests only; you can set this on the User Video test settings� \Relate "wb98.doc!82", "User Video test settings" \D2HTargetDefault � tab) changes the monitor resolution to match that of the clip.

Due to changes in Windows' disk I/O handling, WinBench 98 doesn't include its traditional disk and CD-ROM random and sequential read/write tests.

For CD-ROMs, we've replaced the sequential read test with the new, more meaningful transfer rate�xe "transfer rate"� test. We've dropped the random CD-ROM read test because the existing access time�xe "Access Time"� test made it redundant. 

This year's disk tests, like the CD-ROM tests, replace the inspection tests with transfer rate and access time tests. (Last year's disk tests had no access or transfer rate tests.)

Both the CD-ROM and disk tests offer CPU utilization tests and an option (on their respective test settings tabs� \Relate "wb98.doc!76", "test settings tabs" \D2HTargetDefault �) to use either the inside or outside of the disk or hard drive for the test.  

WinBench 98 includes a full complement of inspection tests for graphics� \Relate "wb98.doc!54", "graphics" \D2HTargetDefault � and DirectDraw� \Relate "wb98.doc!17", "DirectDraw" \D2HTargetDefault �.�xe "DirectDraw"�

If a test system has trouble running a Graphics WinMark�xe "Graphics WinMark 98 tests"� test, check a GWM Test Settings� \Relate "wb98.doc!55", "GWM Test Settings" \D2HTargetDefault � option and change your test system's display to VGA to run the Graphics WinMark tests in VGA. If the test runs successfully, then the problem is most likely related to the video driver.

WinBench 98 includes an FPU WinMark� \Relate "wb98.doc!85", "FPU WinMark" \D2HTargetDefault � suite to test a PC's floating point subsystem performance.





Hardware and software requirements

Microsoft® Windows® 95 or later or Windows NT®�xe "Windows NT"� 4.0 (build 1381) Service Pack 3 or later.

An 80386 (or compatible) or higher processor.

8MB of RAM (when used with Windows 95�xe "Windows 95"�), 16MB of RAM (when used with Windows NT).  WinBench 98 will run in less RAM, but it may produce invalid results due to paging activity.

10MB of free disk space for a minimal installation, 160MB for a full install.

170MB plus the amount of physical RAM on the PC as additional free disk space for the Business Disk WinMark�xe "Disk WinMark 98 tests"� 98�xe "Business Disk WinMark 98"� tests; 160MB plus the amount of physical RAM on the PC as additional free disk space for the High-End Disk WinMark tests. 

A CD-ROM drive if you're planning to run the CD-ROM or video tests.�xe "Video tests"�

A VGA resolution�xe "screen resolution"� (640x480) or higher graphics adapter.

The Business Graphics WinMark�xe "Graphics WinMark 98 tests"� tests require a resolution of 800x600 or higher.

The High-End Graphics WinMark tests require a resolution of 1024x768 or higher.

Small fonts required for all Graphics WinMark tests.

A sound card (for the video tests).

DirectX™ 2 or later (available from Microsoft®'s web site: http://www.microsoft.com� \Relate "http://www.microsoft.com" \D2HHelpMacro ||WinHlp40||ExecFile(`http://www.microsoft.com',`',1,`') �) if you want to run the DirectDraw™�xe "DirectDraw"� inspection tests.

ActiveMovie�xe "ActiveMovie"� (available from Microsoft's web site) if you want to run the MPEG�xe "MPEG"� Video tests. (ActiveMovie is included with Windows 95 OSR2.)�xe "Video tests"�

An Indeo®�xe "Indeo"� 4.x Video CODEC (available from Intel®'s web site: http://www.intel.com� \Relate "http://www.intel.com" \D2HHelpMacro ||WinHlp40||ExecFile(`http://www.intel.com',`',1,`') �) if you want to run the Indeo 4.1 Video tests. (Indeo 4.3 is recommended if you want to test non-Intel MMX processors.)

Running times for tests

The time WinBench 98 takes to run the a suite varies based on your PC's speed and configuration. Here are a few examples to give you an idea of how long it took to run various WinBench 98 suites on machines in our Research Center. Faster machines will take less time, while slower machines will take more time.

The table below shows a brief description of the system, the tests it ran, and the times it marked under the two Windows operating systems.



Computer�Suite�Windows NT�xe "Windows NT"� 4.0�Windows 95�xe "Windows 95"� (OSR2)�������A Quantex Pentium® II 266 with 32MB of RAM�All Tests�1 hour 33 minutes�1 hour 24 minutes���Business Disk WinMark�xe "Disk WinMark 98 tests"��9 minutes 9 seconds�11 minutes 57 seconds���Business Graphics WinMark�xe "Graphics WinMark 98 tests"��6 minutes 34 seconds�5 minutes 27 seconds���High-End Disk WinMark�5 minutes 41 seconds�6 minutes 53 seconds���High-End Graphics WinMark�4 minutes 8 seconds�3 minutes 53 seconds�������A Micron Pentium 200MMX™ with 64MB RAM�All Tests�1 hour 39 minutes�1 hour 30 minutes���Business Disk WinMark�9 minutes 30 seconds�16 minutes 22 seconds���Business Graphics WinMark�8 minutes 48 seconds�6 minutes���High-End Disk WinMark�5 minutes 13 seconds�10 minutes 35 seconds���High-End Graphics WinMark�3 minutes 53 seconds�3 minutes 53 seconds�������Dell® Pentium 133 (Winstone 98�xe "Winstone 98"� base machine� \Relate "wb98.doc!63", "base machine" \D2HTargetDefault �)�All Tests�1 hour 56 minutes�Note 1���Business Disk WinMark�9 minutes 40 seconds�Note 1���Business Graphics WinMark�14 minutes 59 seconds�Note 1���High-End Disk WinMark�6 minutes 17 seconds�Note 1���High-End Graphics WinMark�12 minutes 2 seconds�Note 1��

Notes

1	The Winstone 98 base machine is configured for Windows NT 4.0 only.

�xe "Winstone 98"�Winstone 98 base machine specs

To better understand the running times� \Relate "wb98.doc!63", "running times" \D2HTargetDefault � and how WinBench 98's companion benchmark, Winstone 98, determines scores, information on the Winstone 98 base machine is included here. 

Winstone 98 adjusts (or "normalizes") its scores to that of a base machine, to make it easier for users to understand a PC's scores. By having dependable scores, you can easily compare your machine's score to the base machine's and quickly judge your machine's performance.�xe "performance:comparing"�

Business�xe "Business Winstone 98"� Winstone and High-End�xe "High-End Winstone 98"� Winstone (HEWS) have the same base machine in Winstone 98, a Dell Dimension™ P5-133 with 32MB of RAM. The screen resolution�xe "screen resolution"��xe "resolution"� is 1024x768 using 16-bit color. Because Winstone 98 supports HEWS applications only under NT,�xe "Windows NT"� the base machine's operating system is NT. �xe "base machine:specifications"�

Item�Value��Benchmark�Ziff-Davis' Winstone 98 Version 1.0��Computer�Dell Dimension™ P5-133��Floating Point�Yes��Display Adapter�Matrox® Millennium™��Display Adapter Memory�4096KB WRAM��Display Driver�MGA64,SYS3.12 MGA64.DLL4.0.46��Display Mode�1024 X 768 16 bits/pixel��Display Refresh Rate�75 Hz��Hard Disk�Quantum Fireball™ 1080A��Hard Disk Controller�Primary IDE��Off-Chip Processor Cache�256KB Pipeline Burst��Processor�Intel Pentium(R) Family 5 Model 2�Step 11 �Features 0x000001BF��Processor RAM�32MB��Processor Speed�133 MHz��Windows Software Cache�Win Sys Cache��Windows Software Cache Size�Available RAM, favors processes��Operating System, Windows System�Windows NT�xe "Windows NT"� 4.0 Service Pack 3, Build 1381��Bus Type�PCI��About the Business and High-End tests

To determine which business applications to use in Winstone 98, we consulted with Computer Intelligence (CI), a leading market research company (and another division of Ziff-Davis Inc.). We chose the applications with the largest unit market shares by averaging actual application sales for 1997 to date with special projections for 1998 that CI prepared for use with Business Winstone 98. � \definition "business applications" ��Like previous versions, Winstone 98 and WinBench 98 offer "market-centered" tests based on business applications. The goal of these tests is to measure the level of performance typical users will achieve while performing common operations with leading business applications. ��Winstone 98 and WinBench 98 also provide tests based on high-end applications. The editors of ZD publications, working with ZDBOp, chose a set of particularly demanding high-end applications that together place a wide range of performance stress on PCs. 

Business tests

Winstone 98 uses "market-centered" tests for the Business Winstone 98 suite and its associated categories. WinBench 98 uses the Winstone tests as the basis for its Business Disk and Graphics WinMark tests. These tests aim to measure the level of performance typical business users will achieve while performing common operations with leading Windows-based business applications.

The Business results will be useful to most users because they spend most of their time working with these types of applications. Most users spend a great deal of computing time working with the same basic types of programs—such as word processing, database, or spreadsheet applications—during the course of their day. Such users will gain great value from the Business Winstone 98 suite or category scores, and WinBench 98's subsystem-targeted suite and category scores. (Neither benchmark runs tests or produce scores based on individual business applications because the weights we use to calculate the scores reflect confidential market-share information from Computer Intelligence.) 

High-End tests

While the Business tests reflect the bulk of the software market, the PC benchmarks' High-End tests will be most helpful to users of more demanding, specialized software. The PC benchmarks' High-End applications represent particularly demanding classes of work, such as application development and image editing. 

The editors of ZD publications, working with ZDBOp, chose the set of high-end applications that together place a wide range of performance stress on PCs.

High-End applications tend to be performance sensitive and are more likely than business applications to show the differences, for example, between 32MB of RAM and 64MB of RAM. In Business applications, those RAM gains have lower returns.

Because these applications are more demanding, their users often care more performance-sensitive; a  high-end user may care a great deal about a single category of application or even a single application. (WinBench 98 allows you to run individual High-End graphics tests, but not High-End disk tests.)

WinBench and Winstone

Winstone 98 uses scripts that exercise real applications to produce an overall measure of a PC's performance under Windows. It builds upon last year’s version with more Business applications (including a Web browser), two Task-Switching tests, and additional High-End tests. 

WinBench 98 acts as a subsystem-level companion to Winstone 98. WinBench 98 provides detailed performance information about the performance of all of a PC's major subsystems—processor/RAM, graphics, disk, CD-ROM, and full-motion video. 

Thus, you can use ZD's PC benchmarks to assess both the performance of individual PC subsystems and overall PC performance. Such a combination could be particularly helpful if your work relies heavily on the performance of a particular subsystem (such as CD-ROM, disk, graphics, or video). Taken together, these different benchmark scores provide a broad set of information on both overall performance and the performance of the PC's subsystems.

You may have received a copy of the benchmarks on a CD-ROM that doesn't contain Winstone 98, or may only contain the Winstone 98 Business tests. Likewise, some versions of WinBench 98 not on a CD-ROM or on other CD-ROMs will not contain the CD-ROM and full-motion video test files. ��You can use the Benchmark Request Form� \Relate "Benchmark Request Form" \D2HHelpMacro ||WinHlp40||ExecFile(`http://www1.zdnet.com/zdbop/reqfrm.html',`',1,`') � to request CD-ROMs containing the full versions of WinBench 98 and Winstone 98.� \definition "Note" ��{bmc quic0004.bmp} Note��

�WinBench 98 Test Settings

Quick Clicks: WinBench 98 test settings� \ALink (ts) �

WinBench 98's Test Settings allow you to control such items as identifying the CD-ROM drive to specifying how many full-motion video windows you want to display. You can also choose to have WinBench 98 calculate the CPU Utilization�xe "CPU utilization"� for the disk and CD-ROM tests.

WinBench 98 remembers your test settings from session to session, so you don't need to reset them the next time you run the benchmark. 



Click on a Test Settings tab to read more about its options

{bmc tscommon.shg}

{button ,AL (`ts')} More on test settings� \Relate "More on test settings" \D2HHelpMacro ||WinHlp40||AL(`ts',0,`',`Main') �

Changing WinBench 98 test settings� \ALink (ts) �

You can change the test settings for WinBench 98's CD-ROM, disk, video, and DirectDraw�xe "DirectDraw"� tests using the Test Settings dialog box.�xe "Test Settings dialog box"� 

� To change test settings:

Select Test Settings from the Edit menu. 

	WinBench 98 displays the Test Settings dialog box.

2.	Select the tab corresponding to the settings you want to change.

3.	For each tab, enter the values you want the benchmark to use.

4.	When you have the settings the way you want, click OK to save the changes. Click Cancel to close the dialog without saving changes.

The benchmarks don't save test settings�xe "Video tests"� with a custom suite.�xe "custom suite"� To specify settings for any  test in a custom suite, you must first select the suite’s name from the drop�down list to the right of the Run button and then from the Edit menu select Settings. After you specify the test settings you want, you can then run your custom suite.��The UI help file has more information on custom suites� \Relate "custom suites" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`Aboutcustomsuites') �.� \definition "Note" ��� Note

��{button ,AL (`ts')} More on test settings� \Relate "More on test settings" \D2HHelpMacro ||WinHlp40||AL(`ts',0,`',`Main') �



Common test settings� \ALink (ts) �

{bmc ts_common2.bmp}� \definition "Click here to see the Common tab" ��Click here to see the Common tab��

On this tab, you can specify the Disk Drive where WinBench 98 creates the temporary files it needs to use during its tests. You can accept WinBench 98's default or select a different drive.

You can specify the CD-ROM Drive. For the CD-ROM and video tests,�xe "Video tests"� the CD-ROM containing WinBench 98 must be in the specified drive, or the tests won't run.

In the Options box, click in the check box to have WinBench 98 report the CPU Utilization�xe "CPU utilization"� for the following tests as a note in the results:

All the WinMark tests (except the CPUmark�xe "CPUmark"� tests)

All the CD-ROM tests

All the disk tests

All of the individual High-End graphics playback�xe "graphics playback tests"� tests



{button ,AL (`ts')} More on test settings� \Relate "More on test settings" \D2HHelpMacro ||WinHlp40||AL(`ts',0,`',`Main') �



CD-ROM test settings� \ALink (cd;ts) �

{bmc ts_cdrom.bmp}� \definition "Click here to see the CD-ROM tab" ��Click here to see the CD-ROM tab��From this tab you can set the CPU Utilization�xe "CPU utilization"� Parameters. WinBench 98 can calculate the percentage of the total processor time the PC spends running a CD-ROM test. In this case, a lower number is better, because the less time the CPU spends running the test, the more time it has to do other work. 

By default, WinBench 98 uses the CD-ROM drive's maximum transfer rate,�xe "transfer rate"� but you can define a different transfer rate by typing in a specific thousands of bytes-per-second rate (that's 1,000 bytes, not 1,024 bytes). Higher transfer rates lead to a higher (that is, a worse) CPU Utilization score.

Select a number from the drop-down list to specify the size of the read blocks the CD-ROM test uses. WinBench 98 only accepts values that are multiples of 2048. 

For the CPU Utilization test, you can specify that the test Use outer tracks of the CD-ROM only. By default, WinBench 98 starts reading the CD-ROM test files from the CD-ROM's inner track. This outer-tracks setting is useful on constant angular velocity (CAV�xe "CAV"�) CD-ROM drives,�xe "CD-ROM drives"� where performance does differ on the inside and outside of the disc's spiral.�xe "CD-ROM drives:constant angular velocity"�

{button ,AL (`ts')} More on test settings� \Relate "More on test settings" \D2HHelpMacro ||WinHlp40||AL(`ts',0,`',`Main') �

{button ,AL (`cd')} More on CD-ROM tests� \Relate "More on CD-ROM tests" \D2HHelpMacro ||WinHlp40||AL(`cd',0,`',`Main') �

�xe "DirectDraw"�DirectDraw test settings� \ALink (dd;ts) �

{bmc ts_dd.bmp}� \definition "Click here to see the DirectDraw tab" ��Click here to see the DirectDraw tab��The DirectDraw Hardware tab lists all graphics adapters in the system that support DirectDraw. You can select the adapter you want WinBench 98 to use for all DirectDraw tests.



{button ,AL (`ts')} More on test settings� \Relate "More on test settings" \D2HHelpMacro ||WinHlp40||AL(`ts',0,`',`Main') �

{button ,AL (`dd')} More on DirectDraw tests� \Relate "More on DirectDraw tests" \D2HHelpMacro ||WinHlp40||AL(`dd',0,`',`Main') �

�xe "DirectDraw"�User DirectDraw test settings� \ALink (dd_tests;ts) �

{bmc ts_udd.bmp}� \definition "Click here to see the User DirectDraw tab" ��Click here to see the User DirectDraw tab��These settings do reflect the defaults for WinBench 98's standard DirectDraw tests.� \definition "This tab's settings" ��The settings on this tab apply only to the DirectDraw/User Defined test; you can select the test in the Select Tests dialog box� \Relate "Select Tests dialog box" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`UsingtheSelectTestsdialogbox') �. This tab's settings don't affect WinBench 98's standard DirectDraw tests. ��Certain settings are incompatible with other settings. Unchecking the Full Screen and Clipping�xe "clipping"� Window boxes, for example, disables the following selections: Color Depth,�xe "color depth"� Screen Resolution,�xe "screen resolution"� and the DirectDraw calls (Blt,�xe "Blt"� BltFast,�xe "BltFast"� and Blt Stretch). Be aware of this as you plan your User Defined DirectDraw test.� \definition "Note" ��� Note��You can run the test Full Screen (default), which provides better performance. Selecting Clipping Window places the test in a window, overlaid with a clipping window. 

You can choose the following Color Depth settings:

Color (8-bit) (default)

Hi Color (16-bit)

True Color (24-bit)

True Color (32-bit)

You can choose a Screen Resolution supported by your graphics adapter and drivers. The default resolution is 640x480. You can't choose a resolution that exceeds what the system will support.

You can choose whether to run the Animate test (default) or the Color Fill test. 

You can choose to use the following Blt types: Solid, Transparent, or a Mixture of the two, which is the default. 

You can choose the specific DirectDraw calls you want to test: Blt (default), BltFast, or Blt Stretch. If you choose Blt Stretch, you need to enter a scaling factor. The drop-down list choices are 1.0, 1.7, 2.0, and 4.0. However, you can type in a scaling factor of from 0.1 to 25. 

You can choose to have the Source in Video Memory and the Work Area in Video Memory (by default, these options are both checked). If you clear these selections, WinBench 98 will use main system memory. 

You can specify the Blt size Width and Height the test will use. Blt size defines the number of pixels in a block that are transferred by the Windows OS's Blt and BltFast calls. The default setting is 64x64, which provides the best performance under most circumstances. Choices are: 1, 2, 4, 8, 16, 32,and 64.

{button ,AL (`ts')} More on test settings� \Relate "More on test settings" \D2HHelpMacro ||WinHlp40||AL(`ts',0,`',`Main') �

{button ,AL (`dd_tests')} More on DirectDraw tests� \Relate "More on DirectDraw tests" \D2HHelpMacro ||WinHlp40||AL(`dd',0,`',`Main') �



Disk test settings� \ALink (ts;disk) �

{bmc ts_disk.bmp}� \definition "Click here to see the Disk tab" ��Click here to see the Disk tab��CPU Utilization�xe "CPU utilization"� Parameters. WinBench 98 can calculate the percentage of the total processor time the PC spends running a disk test. In this case, a lower number is better, because the less time the CPU spends running the test, the more time it has to do other work. 

By default, WinBench 98 will use the disk drive's maximum transfer rate,�xe "transfer rate"� but you can define a different transfer rate by typing in a specific thousands of bytes-per-second (NOT kilobytes-per-second) rate. Higher transfer rates lead to a higher (that is, a worse) CPU Utilization score.

You'd want to input a different transfer rate to:

Model something with a fixed data rate,�xe "transfer rate"� such as a video clip included with WinBench 98. By specifying a data rate on this tab, you can see how much of the CPU is being utilized when the clip is being read off the disk.

Compare two hard disks that have different transfer rates. Run the Disk/Read Transfer Rate test to measure the hard disk's transfer rate. Input the slower transfer rate here to see how much of the CPU is being utilized. 

Select a number from the list to specify the Block Size of the read blocks the test uses. WinBench 98 only accepts values that are multiples of 2048. 



{button ,AL (`ts')} More on test settings� \Relate "More on test settings" \D2HHelpMacro ||WinHlp40||AL(`ts',0,`',`Main') �

{button ,AL (`disk')} More on disk tests� \Relate "More on disk tests" \D2HHelpMacro ||WinHlp40||AL(`disk',0,`',`Main') �

GDI test settings� \ALink (ts) �

{bmc ts_gdi.bmp}� \definition "Click here to see the GDI tab" ��Click here to see the GDI tab��From this tab you can select your own bitmap file for WinBench 98 to use in four of its GDI inspection tests. Click the Browse button beside the User Supplied Bitmap text box to locate and select the file. For more information, see � REF _Ref369359207 \* MERGEFORMAT �User-supplied tests�.

{button ,AL (`ts')} More on test settings� \Relate "More on test settings" \D2HHelpMacro ||WinHlp40||AL(`ts',0,`',`Main') �

{button ,AL (`gwmtests')} More on graphics inspection tests� \Relate "More on graphics inspection tests" \D2HHelpMacro ||WinHlp40||AL(`gwmtests',0,`',`Main') �



Graphics WinMarks test settings� \ALink (ts;gwm;techsupp) �

{bmc ts_gwm.bmp}� \definition "Click here to see the Graphics WinMarks tab" ��Click here to see the Graphics WinMarks tab��Use this tab's options to help you troubleshoot the Graphics WinMark�xe "Graphics WinMark 98 tests"� tests. A few notes on these options:

You should only use these options when your system hangs or freezes while running the Graphics WinMark tests� \Relate "wb98.doc!60", "Graphics WinMark tests" \D2HTargetDefault �. 

WinBench 98 doesn't return a score if you've selected either or both of these options.

If you're experiencing problems with the Graphics WinMark tests, ZDBOp may ask you to run the tests with these options active. 

Checking the Allow VGA display resolution�xe "screen resolution"� allows WinBench 98 to play the Graphics WinMark tests in VGA mode. Use this option if your test system hangs or freezes while playing the graphics playback�xe "graphics playback tests"��xe "playback"� tests. If the Graphics WinMark test doesn't hang when played in VGA, then that means a video driver is most likely causing the system hang. You should install an updated version of the driver. 

For this option to work, you must do the following: 

Manually� \Relate "wb98.doc!58", "Manually" \D2HTargetDefault � set your Windows display driver to Standard VGA. 

Change your Graphics WinMarks test settings and select the Allow VGA display resolution setting. 

Select the Graphics WinMark test� \Relate "wb98.doc!60", "Graphics WinMark test" \D2HTargetDefault � that's giving you trouble using the Select Test dialog box� \Relate "Select Test dialog box" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`UsingtheSelectTestsdialogbox') �. 

Run� \Relate "Run" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`Selectingandrunningtests') � the test.

If a Graphics WinMark test is consistently hanging at the same point, check the Display progress indicator box. WinBench 98 displays a progress indicator in the screen's upper left corner. The indicator shows a number marking the test's current position in the playback log, helping you see if the system hangs at a specific point in the playback. 

{bmc offload\indicatr.bmp}� \definition "This illustration shows the progress indicator in the upper left of the test display." ��This illustration shows the progress indicator in the upper left of the test display.��{button ,AL (`ts')} More on test settings� \Relate "More on test settings" \D2HHelpMacro ||WinHlp40||AL(`ts',0,`',`Main') �

{button ,AL (`gwm')} More on Graphics WinMark tests� \Relate "More on Graphics WinMark tests" \D2HHelpMacro ||WinHlp40||AL(`gwm',0,`',`Main') �

{button ,AL (`techsupp')} More on technical support� \Relate "More on technical support" \D2HHelpMacro ||WinHlp40||AL(`techsupp',0,`',`Main') �

Changing your screen display to standard VGA

Make sure you have a pen and paper handy to record the name of your original video driver. There may be scads of drivers on your system, and it's too easy to get lost in them all. Recording the driver name means you'll be able to restore it easily later.

Use this procedure only when you've enabled the Allow VGA display resolution�xe "screen resolution"� on the � REF _Ref398629098 \* MERGEFORMAT �Graphics WinMarks test settings� tab.

� To change your screen's display to standard VGA:

1.	Anywhere on the computer desktop, right-click to display the shortcut menu.

You can also double-click on the Display control panel to bring up this dialog box.� \definition "Display Properties " ��2.	Click Properties on the shortcut menu. The Display Properties dialog box appears. ��3.	In the Display Properties dialog box, click on the Settings tab.

4.	Click the Change Display Type button. The Change Display Type dialog box appears.

5.	Write down the name of your current display adapter NOW so you can change back to it later.

6.	Under Adapter Type, click Change. The Select Device dialog box appears.

7.	Click Show all devices. The dialog box now displays two lists: Manufacturers and Models. Write down the highlighted Manufacturer and Model names for your system NOW. 

8.	In the Manufacturers list, scroll to the top and click on (Standard display types).

9.	In the Models list, click on Standard Display Adapter (VGA).

10.	Click OK. You may have to reboot the system.

When you want to restore your original video driver, use this same procedure but at Step 7, click on the Manufacturer and Model names for your original driver.



Video test settings� \ALink (ts;video) �

{bmc ts_video.bmp}� \definition "Click here to see the Video tab" ��Click here to see the Video tab��This tab controls settings for the WinBench 98-supplied video clips. For more information on the clips included with WinBench 98, see � REF _Ref368848157 \* MERGEFORMAT �The video clips�.

If your system has ActiveMovie�xe "ActiveMovie"� installed you can choose to Play video clips with ActiveMovie. Using ActiveMovie generally improves video test scores. 

Video clips generally run faster off a hard drive than off a CD-ROM, which can improve the results.� \definition "from a different hard-disk directory" ��You can choose whether to play video clips from the WinBench 98 CD-ROM or from a different hard-disk directory. If you choose to copy the clips to another directory, click on Browse and select a directory on your hard drive or network. Before running a test, WinBench 98 will copy the video clip to the directory. ��You can select whether to run the video clip in one or more windows. Depending on the monitor's resolution,�xe "screen resolution"� WinBench 98 will create as many windows as the PC's resources allow.

You can have WinBench 98 Determine the maximum frame rate for a clip. To do this, WinBench 98 has to run the test a second time, which will increase the test's total running time. For more information, see � REF _Ref367111865 \* MERGEFORMAT ��xe "results"�Explaining the video tests' results�.

{button ,AL (`ts')} More on test settings� \Relate "More on test settings" \D2HHelpMacro ||WinHlp40||AL(`ts',0,`',`Main') �

{button ,AL (`video')} More on video tests� \Keyword "Video tests" �� \Relate "More on video tests" \D2HHelpMacro ||WinHlp40||AL(`video',0,`',`Main') �

User Video test settings� \ALink (ts;video) �

{bmc ts_uv.bmp}� \definition "Click here to see the User Video tab" ��Click here to see the User Video tab��This tab controls settings for user-supplied video clips. You can have WinBench 98 run video clips not included with the benchmark package. These can be your own clips or clips you've downloaded. 

You can select whether to run the video clip in one or more windows. Depending on the monitor's resolution,�xe "screen resolution"� WinBench 98 will create as many windows as the PC's resources allow.

Select the Make all clips the same check box to have the same clip appear in all windows and to have each window's options be the same. Clearing the check box means you can have each window play a different clip and each window  you distinguish between each clip and each window's options.

If you want to display more than one window, and you clear the Make all clips the same check box, the tab changes its appearance to display mini-tabs for each of the windows.

{bmc ts_uvmw.bmp}� \definition "Click here to see the User Video tab's mini-tabs for multiple windows." ��Click here to see the User Video tab's mini-tabs for multiple windows.��You can set up from one to nine different windows, each with its own test attributes.

Filename. Here, you can enter the video clip's full path and filename. Or, you can click the Browse button and select the file using the Select a Video Clip dialog box. 

If you select Full Screen (No Scaling), you cannot specify multiple windows.� \definition "Full Screen (No Scaling)" ��Scaling. You can have WinBench 98 play the clip at any of the following scales: 1.0, 1.7, 2.0, 4.0, Full Screen (No Scaling), and Scale to Display Size (Zoomed�xe "Zoomed"�). You can also enter your own scaling factor, from 0.1 to whatever will fit on the system's display.��Align on 8-pixel Boundary. Checking this box aligns the clip on an 8-pixel boundary, which ensures better performance. Clearing this check box plays the clip off the 8-pixel boundary, which may impair performance.

Overlay with clipping�xe "clipping"� window. Checking this box places a window over the video window, partially obscuring the video window. The overlay window simulates what may happen if you were playing a video clip and dragged another window atop it. If the video runs as well as ever, then your video driver correctly implements clipping.

Clearing the box keeps the video window clear of a clipping window. Clearing the clipping window my result in better performance.

{button ,AL (`ts')} More on test settings� \Relate "More on test settings" \D2HHelpMacro ||WinHlp40||AL(`ts',0,`',`Main') �
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��xe "Graphics tests"�Graphics Tests

Quick Clicks: Graphics Tests� \ALink (gwm) �

Here's the least you need to know to get the most from WinBench 98's graphics tests:�xe "Graphics tests"�

WinBench 98 returns all Business and High-End Graphics scores as unitless numbers. However, for the GDI Inspection tests, the results are in units of million of pixels per second. For all graphics test�xe "Graphics tests"� results, bigger numbers are better.

The Graphics WinMark�xe "Graphics WinMark 98 tests"� 98 tests can also produce CPU utilization�xe "CPU utilization"� results, a measure of the percentage of the processor that disk usage consumes. The smaller the processor utilization,�xe "CPU utilization"� the better, because more processor time is then available for other activities. 

Display requirements: The GDI tests  require a 640x480 or higher resolution.�xe "screen resolution"� ��For all Graphics WinMark tests, your system needs to display small fonts. The test system needs a resolution of 800x600 or higher graphics adapter. Also, you'll need a 1024x768 or higher display for all High-End Graphics tests. 

WinBench 98 uses ZD's proprietary graphics-playback�xe "playback"� technology to produce its Business Graphics WinMark 98,�xe "Business Graphics WinMark 98"� High-End Graphics WinMark 98,�xe "High-End Graphics WinMark 98"� and other graphics test scores. These tests actually replay all the graphics activities the Winstone 98�xe "Winstone 98"� applications perform while executing the Winstone 98 scripts. The scores of the WinBench 98 Graphics WinMark tests are normalized to those of the Winstone 98 base machine� \Relate "wb98.doc!63", "base machine" \D2HTargetDefault �. 

The category�xe "Graphics WinMark category results"��xe "Graphics WinMark category tests"� results correspond to the Winstone 98 business categories: word processing, database/spreadsheet, browser, and publishing graphics. WinBench 98 includes the task switching tests as a separate graphics playback�xe "graphics playback tests"� category.� \definition "five category results" ��The Business Graphics WinMark 98 suite contains 11 separate GDI Playback tests, representing the Winstone 98 Business Winstone applications and the task switching tests. The suite returns an overall result� \Relate "wb98.doc!47", "result" \D2HTargetDefault � (the Business Graphics WinMark 98) and five category results that reflect the graphics subsystem activity of popular business applications. ��The High-End Graphics WinMark 98 suite contains 7 separate GDI Playback tests, representing the Winstone 98 High-End Winstone applications. The suite returns an overall score� \Relate "wb98.doc!47", "score" \D2HTargetDefault � (the High-End Graphics WinMark 98) that reflects the graphics subsystem activity of specialized, demanding applications. The suite also returns individual scores for the high-end applications. 

The Graphics WinMark tests are a type of test called playback. When you see "graphics playback"  in this documentation, the term is always referring to WinBench 98's Graphics WinMark tests.

In addition to running the WinMark suites, you can also run graphics playbacks of individual Winstone 98 business categories� \Relate "wb98.doc!64", "categories" \D2HTargetDefault �. You can, for example, run the graphics playback tests for the Business Database or Business Browsers categories.

You can run individual graphics tests for the High-End applications but you cannot run individual tests for the Business applications. 

The GDI/User Inspection Tests suite� \Relate "wb98.doc!56", "GDI/User Inspection Tests suite" \D2HTargetDefault � plays over 70 other graphics tests that stress specific components of the Windows graphical environment.  You can also select your own graphics files� \Relate "wb98.doc!57", "select your own graphics files" \D2HTargetDefault � to run as part of some GDI tests. 

Use the � REF _Ref395609229 \* MERGEFORMAT �GDI� test settings tab to select the graphics file WinBench 98 should use in its User-Defined� \Relate "wb98.doc!57", "User-Defined" \D2HTargetDefault � graphics tests. Use the � REF D2HTopic_55 \* MERGEFORMAT �Graphics WinMarks� test settings tab to troubleshoot graphics playback tests.

�xe "Graphics WinMark 98 tests"�The Graphics WinMark tests� \ALink (gwm) �

�xe "Graphics WinMark 98 tests"�Introduction to Graphics WinMark tests

WinBench 98's Graphics WinMark tests use a ZD-proprietary GDI playback�xe "playback"� technology that allows us to capture every GDI operation a Winstone 98�xe "Winstone 98"� application performs and then replay those operations with near-perfect fidelity. So, when a Graphics WinMark test is running, it appears as if Winstone 98 is running (except for slight pauses every few seconds while the test reads more data from the CD-ROM and for the rapid pace of the replay). (WinBench 98 doesn't include the time required for reading the log files in its results.)

What the tests measure

A PC's graphics subsystem includes the monitor, graphics adapter, graphics driver, and the bus used to carry information from the graphics adapter to and from the processor subsystem.� \definition "a PC's graphics subsystem" ��The test gives you an overall comparative measure of the performance of a PC's graphics subsystem by focusing on graphics operations. The Business Graphics WinMark 98�xe "Business Graphics WinMark 98"� reflects your PC's graphics subsystem's performance on popular, everyday business applications. The High-End Graphics WinMark 98�xe "High-End Graphics WinMark 98"� reflects your graphics subsystem's performance on more demanding, specialized applications.��Running times

Click here� \Relate "wb98.doc!59", "here" \D2HTargetDefault � to see how long it took differently configured machines to run the Graphics WinMark tests.�xe "Business Winstone 98:about"�
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�xe "Graphics WinMark 98 tests"�List of Graphics WinMark tests

Unlike a Disk WinMark�xe "Disk WinMark 98 tests"�� \Relate "wb98.doc!65", "Disk WinMark" \D2HTargetDefault � test suite, which plays a single large test, a Graphics WinMark test suite plays back the graphics subsystem logs from several individual applications. 

All of the Graphics WinMark tests require small fonts.

The following sections list the individual tests WinBench 98 plays for each Graphics WinMark suite.
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�xe "Graphics WinMark 98 tests"��xe "Business Graphics WinMark 98"�Business Graphics WinMark 98

Remember, you'll need a 800x600 or higher display for the Business Graphics WinMark tests.� \definition "replays" ��The Business Graphics WinMark 98 replays the graphics subsystem activity we recorded for the Business Winstone 98�xe "Winstone 98"� applications. The WinBench 98 test names reflect the individual Winstone application names. The task switching tests replay the graphics subsystem activity we recorded during the Winstone 98 Task Switching tests; the WinBench tests don't perform actual task switching. ��GDI Playback/Bus/Access 98�GDI Playback/Bus/Excel 98�GDI Playback/Bus/Lotus 1-2-3 98�GDI Playback/Bus/Quattro Pro 7�GDI Playback/Bus/Word 98�GDI Playback/Bus/WordPerfect 7�GDI Playback/Bus/CorelDRAW! 7�GDI Playback/Bus/PowerPoint 98�GDI Playback/Bus/Netscape Navigator�GDI Playback/Bus/Task Switching 1�GDI Playback/Bus/Task Switching 2

�xe "High-End Graphics WinMark 98"��xe "Graphics WinMark 98 tests"�High-End Graphics WinMark 98

Remember, you'll need a 1024x768 or higher display for the High-End Graphics WinMark tests.� \definition "replays" ��The High-End Graphics WinMark 98 replays the graphics subsystem activity we recorded for the High-End Winstone 98�xe "Winstone 98"� applications. The WinBench 98 test names reflect the individual Winstone application names.��GDI Playback/HE/MicroStation 95�GDI Playback/HE/Premiere 4.2�GDI Playback/HE/Photoshop 4.0�GDI Playback/HE/AVS/Express 3.1�GDI Playback/HE/PV-WAVE 6.1�GDI Playback/HE/FrontPage 98�GDI Playback/HE/Visual C++ 5.0

�xe "Graphics WinMark 98 tests"�How we created the Graphics WinMark tests� \ALink (gwm) �

To create the graphics playback�xe "graphics playback tests"��xe "playback"� tests, we designed a tool that captured the GDI calls each Winstone 98�xe "Winstone 98"� application made while executing the application's script. We then created a graphics replay engine to play back the raw log files containing the GDI operations. 

We recorded Business Winstone 98 at the following resolutions:�xe "screen resolution"� 800x600 and 1024x768, both at 8 bits per pixel. We recorded High-End Winstone 98 only at 1024x768 at 8bpp. The Graphics WinMark tests use the largest resolution�xe "screen resolution"� that can fit on the test system's screen. For example, on a 1280x1024 display, WinBench 98 will center the display using the 1024x768 logged version. (The High-End Graphics WinMark requires a display resolution of 1024x768 or larger.)
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�xe "playback"�Notes on individual playback tests� \ALink (gwm) �

By and large, WinBench 98's graphics playback�xe "graphics playback tests"� tests appear onscreen to be nearly identical with their Winstone 98�xe "Winstone 98"� counterparts. However, there are differences. This section addresses some common concerns about the benchmark displays.
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General

During the Business Graphics WinMark�xe "Graphics WinMark 98 tests"� 98�xe "Business Graphics WinMark 98"� and High-End Graphics WinMark 98�xe "High-End Graphics WinMark 98"� tests, you'll see the following message box: "The test will pause for a few seconds while additional data is read from the disk drive. You may press the Escape key at any time to cancel the test." Alongside this message is the red WinBench icon. You'll see this message box often as the tests read data from the log files. 

On some displays, the colors of some bitmaps in the replay are wrong.  This does not affect the accuracy of the WinMark score.

Sometimes when you see the information message telling you WinBench is pausing the playback�xe "playback"� to read in data from the hard disk, you'll notice that menus or toolbars are not fully drawn in the background. After the message disappears, however, the screen is fully redrawn.

WordPerfect

The screen captures appear as dark boxes.

Task Switching 2 (CorelDRAW/WordPerfect)

You may notice some color inconsistencies between the Winstone test and the WinBench playback.�xe "playback"� This is normal and is a side effect of our graphics profiling. The color inconsistencies don't affect results.

�xe "Graphics WinMark 98 tests"��xe "results"�About the Graphics WinMark 98 results� \ALink (gwm;results) �

The Business and High-End Graphics WinMark tests do not report their scores in units (such as millions of pixels/second). Instead, they produce normalized scores that reflect a PC's performance relative to the Winstone 98�xe "Winstone 98"� base machine� \Relate "wb98.doc!63", "base machine" \D2HTargetDefault �. (WinBench 98 produces graphics scores for the individual High-End applications but not for the individual Business applications.) 

With this result, bigger numbers mean better performance.
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�xe "Graphics WinMark 98 tests"��xe "results"�What the Graphics WinMark 98 results mean

You can use the Graphics WinMark 98�xe "Graphics WinMark 98:results"� results to determine how to optimize the PC's graphics subsystem to best suit your needs. For example, the Graphics WinMark results can help you determine how effectively graphics accelerator cards operate in a Windows environment.

The Graphics WinMark 98 results also let you determine the relative speeds of different screen resolutions�xe "screen resolution"� and color depths on a single graphics card. For example, you can run the Business Graphics WinMark 98�xe "Business Graphics WinMark 98"� suite multiple times on the same PC, changing the screen resolution�xe "screen resolution"� or color depth�xe "color depth"� each time, and then compare the results for the different test runs.

�xe "Graphics WinMark 98 tests"�Computing the Graphics WinMark 98 results

WinBench 98 essentially uses Winstone 98's�xe "Winstone 98"� scoring methodology. (View the Winstone 98�xe "Winstone 98"� help file, if you've installed it on your system, for more information.):

1.	During a Graphics WinMark test, WinBench 98 plays back the logs we recorded for each Winstone 98 Business or High-End application. 

The time WinBench 98 uses to read in the graphics playback�xe "graphics playback tests"��xe "playback"� logs isn't included in the timed portion of the test.� \definition "The benchmark times how long the test machine plays back each application log. " ��2.	The benchmark times how long the test machine plays back each application log. ��3.	WinBench 98 divides that rate by the amount of time it took the Winstone 98 base machine to complete the same test.  In this way, WinBench 98 computes a relative speed for each application in the playback test.

4.	WinBench 98 uses a weighted harmonic mean to combine the applications' relative speeds to produce a relative speed for an entire category.�xe "Graphics WinMark category results"� 

5.	WinBench 98 combines the scores for all the categories using a weighted harmonic mean to produce a single, unitless score for the selected Graphics WinMark 98 suite. 

�xe "troubleshooting"��xe "graphics playback tests"��xe "playback"�Troubleshooting graphics playback tests� \ALink (gwm;techsupp) �

To help you troubleshoot the Graphics WinMark�xe "Graphics WinMark 98 tests"� tests, you can check the Display progress indicator box in the Test Settings' � REF D2HTopic_55 \* MERGEFORMAT �Graphics WinMarks� tab. WinBench 98 will display a progress indicator window in the upper left of the display The window displays a number indicating the system's progress through the playback log, helping you see if the system hangs at a specific point in the playback. 

Checking the Allow VGA display resolution�xe "screen resolution"� allows WinBench 98 to play the Graphics WinMark tests in VGA mode. Use this option if your test system hangs or freezes while playing the graphics playback tests. If the Graphics WinMark test doesn't hang when played in VGA, then that means a video driver is most likely causing the system hang. You should install an updated version of the driver. 
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Category graphics suites� \ALink (gwm) �

In addition to the Graphics WinMark�xe "Graphics WinMark 98 tests"� suites, WinBench 98 lets you run tests that focus on a specific Business category. We based WinBench 98's category suites directly on Winstone 98's�xe "Winstone 98"� category suites. (Winstone 98�xe "Winstone 98"� did not include High-End category suites, and so WinBench 98 has no High-End category suites.)

You might want to run category suites if your work focuses more on word processing applications, say, than database or publishing applications. 

�xe "results"��xe "Graphics WinMark category results"�The results the category suites produce� \ALink (gwm;results) �

As with the Graphics WinMark�xe "Graphics WinMark 98 tests"� suites, the category suites' results are unitless numbers and bigger numbers mean better performance. The category results indicate the graphics subsystem's relative performance as compared to the Winstone 98�xe "Winstone 98"� base machine. 
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�xe "Graphics WinMark category tests"�Business graphics category suites

WinBench 98 plays the following tests for each of the Business graphics category suites.

Suite�Tests��Business Publishing Graphics suite�GDI Playback/Bus/CorelDRAW! 7�GDI Playback/Bus/PowerPoint 98��Business WP Graphics suite�GDI Playback/Bus/Word 98�GDI Playback/Bus/WordPerfect 7��Business SS/Database Graphics suite�GDI Playback/Bus/Access 98�GDI Playback/Bus/Excel 98�GDI Playback/Bus/Lotus 1-2-3 98�GDI Playback/Bus/Quattro Pro 7��Business Browsers Graphics suite�GDI Playback/Bus/Netscape Navigator��Business Task Switching Graphics suite�GDI Playback/Bus/Task Switching 1�GDI Playback/Bus/Task Switching 2��{button ,AL (`gwm')} More on Graphics WinMark tests� \Relate "More on Graphics WinMark tests" \D2HHelpMacro ||WinHlp40||AL(`gwm',0,`',`Main') �



The GDI/USER Inspection Tests suite� \ALink (gwmtests) �

The GDI/USER Inspection Tests suite contains over 70 tests of GDI and USER drawing operations. The GDI/USER Inspection Tests suite executes tests reflecting various types of GDI/USER operations, such as polygon or text drawing.

These tests don't reflect application profiling: they're straightforward tests of how fast a graphics subsystem can draw various graphics components. This way, you can compare the relative speeds of different Windows graphics operations. For example, you can compare screen�to�screen BitBlt tests with memory-to-screen and screen-to-memory BitBlt tests.

Caution: Because the inspection tests don't reflect the extensive application profiling that supports WinBench 98's playback and synthetic tests, it's possible to take the tests' results out of context. A single inspection test's "good" or "bad" result is not an indication of your graphics subsystem's overall performance. 

What are GDI and USER?

Windows applications use Graphics Device Interface (GDI) operations to display and draw objects on the screen. These operations involve many different types of painting activities, such as displaying text, moving pixels from memory to screen and screen to memory, and drawing geometric objects (for example, lines, circles, arcs, and so on).

Windows' USER component manages input from such devices as the mouse and keyboard, and output, via menus, dialogs, and so forth.

�xe "results"�The results the graphics inspection tests produce� \ALink (gwmtests;results) �

The GDI/USER Inspection Tests suite returns results for each inspection test. WinBench 98 reports graphics inspection test results in million of pixels per second.

Understanding a graphics inspection test name� \ALink (gwmtests) �

In general, a graphics inspection test name consists of the GDI operation name followed by qualifiers that distinguish special cases of the GDI operations or specify something about the parameter distributions.

The following guide is useful for decoding the prefixes of the graphics test�xe "Graphics tests"� names:

S	the test draws to the display screen�C	the test draws to a color memory bitmap�M	the test draws to a monochrome memory bitmap�StoS	a screen to screen Blit test�CtoS	a color bitmap to screen Blit test�MtoS	a monochrome bitmap to screen Blit test

As you look at the different test names, keep in mind that:

In the text tests, WinBench 98 displays the name of the test, the font name, and height of the font in pixels. If there is another number, it is the angle of the text. For example, the test GDI/S/Text, Times Roman 16, 90 displays text at a 90-degree angle in a Times Roman font that is 16 pixels high. 

The Text tests use the ExtTextOut GDI operation.
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List of graphics inspection tests� \ALink (gwm) �

Ellipse drawing tests� \ALink (gwmtests) �

These tests draw GDI objects based on ellipses or parts of ellipses. For example, you can use the Arc tests to compare the difference in performance in graphics cards or drivers that have hardware or accelerated curve drawing operations and cards or drivers that don't. The tests in this category are:

GDI/S/Arc, Circular, Complete�GDI/S/Arc, Circular, Partial�GDI/S/Arc, Elliptical, Complete�GDI/S/Arc, Elliptical, Partial�GDI/S/Chord, Circular�GDI/S/Chord, Elliptical�GDI/S/Circle�GDI/S/Ellipse�GDI/S/Pie, Circular�GDI/S/Pie, Elliptical
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PatBlt tests� \ALink (gwmtests) �

These tests draw patterns on the screen using several different parameters. PatBlt is a simple version of a BitBlt; however, PatBlt uses a brush to draw the objects. It does not have a source the way BitBlt does. 

PATCOPY is a relatively important operation that draws the background of Windows.

The WHITENESS test fills the background with white. PatBlt doesn't use a brush in this test. Because the parameter distribution in these tests is the same, you can compare the PatBlt tests results with each other.

The tests in this category are:

GDI/S/PatBlt, All ROPs�GDI/S/PatBlt, DESTINVERT�GDI/S/PatBlt, PATCOPY�GDI/S/PatBlt, WHITENESS
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Polygon drawing tests� \ALink (gwmtests) �

This set of tests consists of geometric shapes you can draw with GDI calls. The Polygon tests exercise polygon-filling operations often used by business graphics and drawing software. The tests in this category are:

GDI/S/Polygon, Few-sides�GDI/S/Polygon, Many-sides�GDI/S/Polygon, Trapezoid�GDI/S/Polygon, Triangle
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Text drawing operations� \ALink (gwmtests) �

These tests use the Times New Roman font to draw text at horizontal (0 degrees), vertical (90-degrees), and diagonal (45-degrees) angles. (The number "16" indicates the font height in pixels). You can use these tests to see how much longer it takes the PC to draw text at an angle. The tests in this category are:

GDI/S/Text, Times Roman 16�GDI/S/Text, Times Roman 16, 45�GDI/S/Text, Times Roman 16, 90�USER/S/DrawText, Times Roman 16�USER/S/GrayString, Times Roman 16�USER/S/TabbedTextOut, Times Roman 16
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BitBlt tests (screen to screen)� \ALink (gwmtests) �

These tests perform Boolean operations between a source and destination area of the screen. The source copy (SRCCOPY) operation is important because scrolling uses that operation. 

WinBench 98 defines two rectangles of the same size on the screen, one as the source and the other as the destination. The tests then move blocks from the source to the destination. Because all BitBlt tests use the same parameter distributions, you can compare the results of these tests to the results of other BitBlt tests. The tests in this category are:

GDI/SToS/BitBlt, All ROPs�GDI/SToS/BitBlt, SRCCOPY
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BitBlt tests (memory to screen)� \ALink (gwmtests) �

These tests perform BitBlt operations between an off-screen bitmap and the screen. You can compare the results of these tests to the results of other BitBlt tests. The tests in this category are:

GDI/CToS/BitBlt, All ROPs�GDI/CToS/BitBlt, SRCCOPY�GDI/MToS/BitBlt, All ROPs�GDI/MToS/BitBlt, SRCCOPY
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StretchBlt tests� \ALink (gwmtests) �

These tests are like the BitBlt tests except the source and destination areas don't need to be the same size. WinBench 98 can stretch or shrink the source into the destination. These tests are normally slower than the BitBlt tests. You can compare the results of different StretchBlt Tests with each other. The tests in this category are:

StretchBlt tests (screen to screen):�GDI/SToS/StretchBlt, All ROPs�GDI/SToS/StretchBlt, SRCCOPY

StretchBlt tests (memory to screen):�GDI/CToS/StretchBlt, All ROPs�GDI/CToS/StretchBlt, SRCCOPY�GDI/MToS/StretchBlt, All ROPs�GDI/MToS/StretchBlt, SRCCOPY
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Device Independent Bitmap (DIB) tests� \ALink (gwmtests) �

These tests measure the speed at which WinBench 98 can draw DIBs on the screen. DIBs are bitmap images like those produced by Paintbrush. You can compute the speed of drawing DIBs with different color depths (1, 4, 8, or 24 bits per pixel) using the various operations GDI supplies. The tests in this category are:

GDI/S/BltDIBits, 1 bpp, SRCCOPY�GDI/S/BltDIBits, 4 bpp, SRCCOPY�GDI/S/BltDIBits, 8 bpp, SRCCOPY�GDI/S/BltDIBits, 24 bpp, SRCCOPY�GDI/S/SetDIBitsBlt, 1 bpp�GDI/S/SetDIBitsBlt, 4 bpp�GDI/S/SetDIBitsBlt, 8 bpp�GDI/S/SetDIBitsBlt, 24 bpp�GDI/S/SetDIBitsToDevice, 1 bpp�GDI/S/SetDIBitsToDevice, 4 bpp�GDI/S/SetDIBitsToDevice, 8 bpp�GDI/S/SetDIBitsToDevice, 24 bpp�GDI/S/StretchDIBits, 1 bpp, SRCCOPY�GDI/S/StretchDIBits, 4 bpp, SRCCOPY�GDI/S/StretchDIBits, 8 bpp, SRCCOPY�GDI/S/StretchDIBits, 24 bpp, SRCCOPY

{button ,AL (`gwmtests')} More on graphics inspection tests� \Relate "More on graphics inspection tests" \D2HHelpMacro ||WinHlp40||AL(`gwmtests',0,`',`Main') �

Line drawing tests� \ALink (gwmtests) �

Line drawing operations are some of the most frequently used Windows graphics operations. One way you can use the line drawing tests is to see the difference in performance between graphics cards that have hardware support for line drawing operations and cards that don't. The diagonal, horizontal, and vertical tests use lines that are the same length. This approach lets you compare the results between these tests. The tests in this category are:

GDI/S/Line, Diagonal�GDI/S/Line, Horizontal�GDI/S/Line, Vertical
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Flood Fill tests� \ALink (gwmtests) �

These tests involve filling an area on a screen until the GDI call reaches a border on the screen that is a particular color or reaches an area on the screen that is a different color from the fill color. The ExtFlood Fill, Border test starts at a point on the screen and fills the screen with a color until it reaches a black border. The ExtFloodFill, Surface test starts at a point on the screen and fills the screen with a new color as long as the original color remains the same. The FloodFill test is an older GDI call that is equivalent to the ExtFloodFill, Border test. The tests in this category are:

GDI/S/ExtFloodFill, Border�GDI/S/ExtFloodFill, Surface�GDI/S/FloodFill

{button ,AL (`gwmtests')} More on graphics inspection tests� \Relate "More on graphics inspection tests" \D2HHelpMacro ||WinHlp40||AL(`gwmtests',0,`',`Main') �

Region tests� \ALink (gwmtests) �

These tests invert, fill, and frame regions. A region consists of an area composed of an arbitrary set of rectangles. For these tests, regions are composed of one rectangle. The tests in this category are:

GDI/S/FillRgn�GDI/S/FrameRgn�GDI/S/InvertRgn�GDI/S/PaintRgn

{button ,AL (`gwmtests')} More on graphics inspection tests� \Relate "More on graphics inspection tests" \D2HHelpMacro ||WinHlp40||AL(`gwmtests',0,`',`Main') �

Rectangular tests� \ALink (gwmtests) �

These tests invert, fill, and frame rectangles and are comparable to the Region tests.

USER/S/FillRect�USER/S/FrameRect�USER/S/InvertRect

{button ,AL (`gwmtests')} More on graphics inspection tests� \Relate "More on graphics inspection tests" \D2HHelpMacro ||WinHlp40||AL(`gwmtests',0,`',`Main') �



User-supplied tests� \ALink (gwmtests) �

You can specify your own bitmap file for WinBench 98 to use in the following tests. You can specify the file's location in the Test Settings' � REF _Ref395609229 \* MERGEFORMAT �GDI� tab. For information on what these tests do, see � REF _Ref369020791 \* MERGEFORMAT �Device Independent Bitmap (DIB) tests�.

GDI/S/SetDIBitsToDevice, User Supplied Bitmap�GDI/S/SetDIBitsBlt, User Supplied Bitmap�GDI/S/BltDIBits, SRCCOPY, User Supplied Bitmap�GDI/S/StretchDIBits, SRCCOPY, User Supplied Bitmap

{button ,AL (`gwmtests')} More on graphics inspection tests� \Relate "More on graphics inspection tests" \D2HHelpMacro ||WinHlp40||AL(`gwmtests',0,`',`Main') �

Miscellaneous tests� \ALink (gwmtests) �

GDI/S/GetNearestColor�GDI/S/MoveTo�GDI/S/MoveToEx�USER/S/DrawFocusRect�USER/S/DrawIcon�USER/S/ScrollDC

{button ,AL (`gwmtests')} More on graphics inspection tests� \Relate "More on graphics inspection tests" \D2HHelpMacro ||WinHlp40||AL(`gwmtests',0,`',`Main') �

�Disk Tests

Quick Clicks: Disk Tests� \ALink (disk) �

Here's the least you need to know to get the most from WinBench 98's disk tests.

For all WinBench 98 Disk WinMark�xe "Disk WinMark 98 tests"� test results and the transfer test results, bigger numbers are better. 

The Disk WinMark 98 tests can also produce CPU utilization� \Relate "wb98.doc!77", "CPU utilization" \D2HTargetDefault ��xe "CPU utilization"� results, a measure of the percentage of the processor that disk usage consumes, and an access time� \Relate "wb98.doc!78", "access time" \D2HTargetDefault � result. For both of these tests, the lower the result,�xe "CPU utilization"� the better, because more processor time is then available for other activities.

The two Disk WinMark 98� \Relate "wb98.doc!65", "Disk WinMark 98" \D2HTargetDefault � tests employ many different files, directories, and file operations in a blend based on a recording of the disk usage by the Winstone 98�xe "Winstone 98"� applications. The scores�xe "scores:Disk WinMark 98"� are in thousands of bytes (that's 1,000, not 1,024!) per second.

The Business Disk WinMark 98�xe "Business Disk WinMark 98"� suite contains one test: Disk Playback/Bus. The suite returns a single result, the Business Disk WinMark 98, that reflects the disk activity of the Winstone 98 Business applications.

The High-End Disk WinMark 98�xe "High-End Disk WinMark 98"� suite contains one test: Disk Playback/HE. The suite returns a single result, the High-End Disk WinMark 98, that reflects the disk activity of the Winstone 98 High-End applications.

The Disk Playback/HE test returns results for each High-End application. The Disk Playback/Bus test returns category�xe "Disk WinMark category results"� results but no individual application scores.

The WinMark suites are playbacks of disk subsystem activity we recorded during Winstone 98's�xe "Winstone 98"� Business Winstone 98 and High-End Winstone 98 suites. 

The Disk Tests suite plays the two Disk WinMark suites, plus 3 disk inspection tests: CPU Utilization� \Relate "wb98.doc!77", "CPU Utilization" \D2HTargetDefault �, Transfer Rate� \Relate "wb98.doc!83", "Transfer Rate" \D2HTargetDefault �,�xe "transfer rate"� and Random Access� \Relate "wb98.doc!78", "Random Access" \D2HTargetDefault �.�xe "random access"�

WinBench 98's disk inspection tests was to get closer than ever to the physical hardware. To do that, the Disk Access Time and Disk Transfer Rate tests bypass the Windows file system (be it FAT, NTFS, and so on).

Use the � REF D2HTopic_7 \* MERGEFORMAT �Disk� test settings tab to control how WinBench 98 calculates CPU Utilization for the disk tests.

The Disk WinMarks� \ALink (disk) �

The disk subsystem includes the hard disk, disk controller, disk device drivers, any disk caches (hardware or software) you have installed, and the bus used to carry information from the disk controller to and from the processor subsystem.� \definition "the disk subsystem's performance" ��The Disk WinMark�xe "Disk WinMark 98 tests"� tests reflect the disk subsystem's performance under Windows. The tests execute the same series of disk operations Winstone 98's�xe "Winstone 98"� business and high-end applications performed.

The Business Disk WinMark 98�xe "Business Disk WinMark 98"� suite runs the Disk Playback/Bus�xe "playback"� test, which replays the disk activity log we recorded for the Business Winstone 98�xe "Winstone 98"� suite. The High-End Disk WinMark 98�xe "High-End Disk WinMark 98"� suite runs the Disk Playback/HE test, which replays the disk activity log we recorded for the High-End Winstone 98 suite.

For all Disk WinMark results, bigger numbers are better.��Running times

Click here� \Relate "wb98.doc!59", "here" \D2HTargetDefault � to see how long it took differently configured machines to run the Disk WinMark tests.

No individual High-End disk tests� \ALink (disk) �

Although you can run individual High-End Graphics WinMark�xe "Graphics WinMark 98 tests"� tests in WinBench 98, you can't run individual disk tests. The reason is technical. 

The two Disk WinMark�xe "Disk WinMark 98 tests"� tests correspond to Business Winstone 98�xe "Winstone 98"� (containing nine applications, including the task switching tests) and High-End Winstone 98 (containing seven applications). Each test plays back the Win32 file�operation log for the corresponding applications. Because each Disk WinMark test encapsulates several applications, and because the disk state as each application's disk activity starts depends on the disk state left by the previous application, it isn't possible to run only the playback�xe "playback"� corresponding to an individual application. 

This technical hurdle isn't an issue with the individual high-end graphics tests�xe "Graphics tests"� because graphics performance isn't as dependent on the running order of the applications.

{button ,AL (`disk')} More on the Disk tests� \Relate "More on the Disk tests" \D2HHelpMacro ||WinHlp40||AL(`disk',0,`',`Main') �



�xe "Disk WinMark 98 tests"��xe "results"�About the Disk WinMark results� \ALink (disk;results) �

The Disk WinMark results tell you the number of thousands of bytes (that's 1,000 bytes, not 1,024 bytes) per second the PC transferred during the test. With this result, bigger numbers mean better performance.

WinBench 98's Disk WinMark tests return the following results: 

Individual application scores for High-End applications 

Category�xe "Disk WinMark category results"� scores for the Business applications

Overall scores (which are the Disk WinMark results) for the Business and High-End test collections



{button ,AL (`disk')} More on the Disk tests� \Relate "More on the Disk tests" \D2HHelpMacro ||WinHlp40||AL(`disk',0,`',`Main') �

�xe "Disk WinMark 98 tests"�Computing the Disk WinMark 98 results

1.	During a Disk WinMark test, WinBench 98 plays back the logs we recorded for each Winstone 98�xe "Winstone 98"� Business or High-End application. 

2.	The benchmark times how long the test machine plays back each application log. 

3.	WinBench 98 calculates the transfer rate�xe "transfer rate"� (how many thousands of bytes per second the system read or wrote to the disk) for each application. 

4.	WinBench 98 uses a weighted harmonic mean of the transfer rates (using the Winstone 98 application weights) to produce the Disk WinMark 98 result. The result is the number of thousands of bytes (1,000, not 1,024) per second transferred.�xe "Disk WinMark 98:computing results"�

�xe "Disk WinMark 98 tests"�What the Disk WinMark 98 results mean

The Business Disk WinMark 98�xe "Business Disk WinMark 98"� suite and the High-End Disk WinMark 98�xe "High-End Disk WinMark 98"� suite provide overall comparative measures of a PC's disk subsystem performance. The Business suite focuses on popular business applications, while the High-End suite focuses on more specialized, demanding applications.�xe "results:Disk WinMark 98"�

The Disk WinMark results tell you the number of thousands of bytes (1,000, not 1,024) per second the PC was able to transfer during the test. With this result, bigger numbers mean better performance.

The Disk WinMark results can tell you how well the PC's disk subsystem performs when executing these disk operations. Because the test reproduces the kind of disk activities applications carry out, you can use the results as a guide to the kind of throughput you can expect to see when working with the PC's disk subsystem.

�xe "Disk WinMark 98 tests"��xe "Disk WinMark category results"�About the Disk WinMark category results

Although you can't run Disk WinMark category tests in WinBench 98, the benchmark does return category results for the Business WinMark tests. The category results are in thousands of bytes (1,000, not 1,024) per second.

See the Winstone 98�xe "Winstone 98"� help file for a list of the applications we profiled and their software categories. 

The Disk Tests Suite

When you run the Disk Tests suite, WinBench 98 runs the Disk WinMark�xe "Disk WinMark 98 tests"� tests and the disk inspection tests. For the disk inspection tests, WinBench 98 reads data from the test system's hard disk and records the time it takes the PC's disk subsystem to perform the reads.



�xe "results"�About the Disk Tests suite results� \ALink (results;disk) �

The Disk Tests suite returns results for each of WinBench 98's disk tests . 

Because WinBench 98 runs the Disk WinMarks as part of this suite, the suite also returns Disk WinMark 98�xe "Disk WinMark 98 tests"� results (which are explained in the Disk WinMarks topic� \Relate "wb98.doc!48", "topic" \D2HTargetDefault �). The following table explains the units each type of disk test produces: 

This test:�Produces this result:�And tells you:��Disk Playback�xe "playback"��Thousand Bytes/Sec�The number of thousands of bytes per second (1,000, not 1,024) the PC transferred during the test. Bigger is better.��Disk/Read Random Access�xe "random access"� Time�xe "Access Time"��Milliseconds�The average access time in milliseconds. Smaller is better.��Disk/Read CPU Utilization�xe "CPU utilization"��Percent Used�The percentage of the total processor time the PC spends retrieving data from the CD-ROM subsystem. Smaller is better.��Disk/Read Transfer Rate�xe "transfer rate"��Thousand Bytes/Sec�The number of thousands of bytes per second (1,000, not 1,024) the PC transferred during the test. Bigger is better.��{button ,AL (`disk')} More on the Disk tests� \Relate "More on the Disk tests" \D2HHelpMacro ||WinHlp40||AL(`disk',0,`',`Main') �



�xe "CPU utilization"�The Disk/Read CPU Utilization test� \ALink (cputil;disk) �

The Disk Read/CPU utilization test results are the measure of the percentage of the total processor time a PC spends retrieving data from the disk subsystem. For example, if WinBench 98 calculates a PC's Disk Read/CPU utilization to be 35%, then the CPU spends 35% of its time reading data from the disk subsystem, leaving 65% of its time to actually do something with the data it's reading (such as displaying that data on the monitor in the form of video).

The result shows the CPU utilization during the test. The default transfer rate�xe "transfer rate"� is the maximum rate the drive supports. (You can change these settings from the � REF _Ref399062031 \* MERGEFORMAT �Disk test settings� tab.)

These tests use background threads to compute the CPU Utilization. You can use these tests to measure the relative overhead associated with disk transfers on different types of disk drive controllers. 

The CPU Utilization test uses a default read block size of 16KB for the test hard disk.

For all CPU Utilization scores, lower numbers are better.

{button ,AL (`cputil')} More on CPU utilization� \Relate "More on CPU utilization" \D2HHelpMacro ||WinHlp40||AL(`cputil',0,`',`Main') �

{button ,AL (`disk')} More on the Disk tests� \Relate "More on the Disk tests" \D2HHelpMacro ||WinHlp40||AL(`disk',0,`',`Main') �



Disk/Read Random Access test� \ALink (disk) �

The Disk/Read Random Access test performs random accesses on the test system's hard disk and then reports the average access time�xe "Access Time"� in milliseconds. Each access is a 2KB read from a random sector on the hard disk. �xe "random access"�

{button ,AL (`disk')} More on the Disk tests� \Relate "More on the Disk tests" \D2HHelpMacro ||WinHlp40||AL(`disk',0,`',`Main') �



Disk/Read Transfer Rate

�xe "transfer rate:disk tests"��xe "disk tests:transfer rate"�Under most conditions WinBench 98's new disk transfer rate test returns the actual sustained transfer rate of the hard disk.  However, at the time of this benchmark's release, when the disk subsystem is limited by something other than the hard disk, the transfer rate scores instead highlight the bottleneck.

The transfer rate test stresses the disk subsystem, which includes:

the disk drive

the pathway between the hard disk and the disk controller

the pathway between the disk controller and main memory

the disk device drivers

the interaction of the disk subsystem with the OS

Ideally, the transfer rate WinBench 98 measures for a hard disk should be the actual transfer rate of the drive itself. At the time of this release, however, we've noticed that the Transfer Rate test, which produces a maximum transfer rate for the drive, returns a lower rate than expected for certain combinations of drive types and operating systems. 

We've noted these lower transfer rates in the following circumstances:

Under Windows NT 4.0 for IDE drives using the Microsoft-provided driver

Under Windows 95 if the direct memory access (DMA) switch is set incorrectly for the hard disk (to change this setting, right-click on My Computer, click on Properties, click on the Device Manager tab, select a drive, and click on Properties)

Using a SCSI drive under Windows 95 

We can tell that the same drive under different conditions (such as a SCSI drive under Windows NT) does achieve the expected transfer rate.

The Transfer Rate test (and the other disk inspection tests) are performing accurately and the hard disks themselves are fine. However, the test is showing a bottleneck somewhere in the disk subsystem for the combinations cited above. 







�Processor Tests

Quick Clicks: Processor Tests

Here's the least you need to know to get the most from WinBench 98's processor tests:

WinBench 98's CPUmark™32�xe "CPUmark"� test measures the speed of a PC's processor subsystem, which includes the CPU, RAM, and RAM cache.

The FPU WinMark�xe "FPU WinMark"� suite measures the processor's floating point performance.

For all CPUmark32 and FPU WinMark scores, bigger numbers are better. WinBench 98 bases these scores on large instruction mixes that carefully emulate the processor activity of real-world applications. 

WinBench 98 has one processor test suite, called CPUmark32.  The suite includes one test, Processor/32-bit. The FPU WinMark suite contains one test, Processor/Floating Point.

The CPUmark32 test reflects the performance of 32-bit applications.

The CPUmark32 test

The CPUmark32 test measures the processor subsystem's speed at running 32-bit Windows applications. It tests the processor exclusively, eliminating disk and graphics subsystem effects as well as I/O delays, and can effectively ascertain the upper limit of the CPU's performance. 

The processor subsystem includes the CPU, FPU, memory (RAM), external caches, and the memory bus architecture, which is the pathway along which data shuttles between RAM and the CPU.� \definition "a PC's processor subsystem" ��When you run one of these processor tests, WinBench 98 runs a large instruction mix that carefully emulates the processor activity of real-world applications. The CPUmark32 executes 32-bit operations

The test is a useful tool for measuring how well a PC's processor subsystem will perform when running 32-bit Windows software. ��How we created the processor test

The workload for the CPUmark32 test is not all one type of work, but rather, a carefully weighted combination of many different modules. Each module does one or more types of real work, such as compressing data, adjusting dates, analyzing words, or formatting text. The combined overall workload simulates the processor behavior of leading Windows applications.

To ensure the workload these tests simulate are accurate, we worked with the major x86 processor vendors to profile a variety of leading 32-bit applications. The application profiles contained a large set of statistics about how those applications interacted with the processor. Those statistics include such important facts as the types of instructions the applications execute, the frequency of each instruction type, and how often the processor was able to find the data it needed in its RAM cache (both the L1 and L2 cache).

The CPUmark32 test reflects the results of the profiling process for 32-bit applications. During the development process, we fine-tuned the test's behavior to correlate with the profiled 32-bit application behavior. 

�xe "results"�About the processor test's results� \ALink (results) �

The  CPUmark32 test produces relative scores: The score is a normalized, unitless number meaningful only when you compare it to other WinBench 98 processor CPUmark32 scores. With these scores, bigger numbers mean better performance.

Computing the CPUmark32 score

1.	As WinBench 98 completes a processor test, it computes an unweighted, absolute score for that test. 

2.	WinBench 98 scales that number to make its meaning more intuitive. 

Thus, scores for the processor test are unitless, relative numbers—they are meaningful only when you compare them to other WinBench 98 processor scores.

The FPU WinMark suite

�xe "FPU WinMark"�The FPU WinMark suite contains one test, Processor/Floating Point, and tests the performance of the floating point subsystem, which affects high-precision scientific calculations or complex graphics rendering.

The test is synthetic�xe "synthetic"� and is not affected by memory size.

The test consists of five algorithms to solve Poisson's equation, fast Fourier transform (FFT), calculation of planetary orbitals, calculation of areas of polygons, and Gauss-Jordan elimination of coefficient matrix of linear equations. The algorithms are weighted to reflect real-world usage and reported as one score. The test is memory- and OS-independent in terms of relative performance.

If you need to cancel the FPU WinMark test, please wait a minute or two after canceling for the test to shut down.� \definition "Note" ��� Note���xe "results"�About the FPU WinMark's results� \ALink (results) �

The FPU WinMark test produces relative scores: The score is a normalized, unitless number meaningful only when you compare it to other WinBench 98 FPU WinMark scores. With these scores, bigger numbers mean better performance.







�CD-ROM Tests

Quick Clicks: CD-ROM tests� \ALink (cd) �

Here's the least you need to know to get the most from WinBench 98's CD-ROM tests.

WinBench 98 reports CD-ROM WinMark and inspection test results� \Relate "wb98.doc!50", "results" \D2HTargetDefault � in thousands of bytes (that's 1,000, not 1,024!) per second and bigger numbers are better. 

The CD-ROM WinMark 98�xe "CD-ROM WinMark 98"� also produces a CPU utilization�xe "CPU utilization"� result� \Relate "wb98.doc!12", "result" \D2HTargetDefault �, a measure of the percentage of the processor that CD-ROM usage consume. The lower the processor utilization,�xe "CPU utilization"� the better, because more processor time is then available for other activities. 

The CD-ROM WinMark 98 suite� \Relate "wb98.doc!66", "suite" \D2HTargetDefault � focuses on CD-ROM operations and provides an overall comparative measure of a PC's CD-ROM subsystem's performance under Windows.

The CD-ROM WinMark 98 employs many CD-ROM files, directories, and file operations in a blend based on a recording of the CD-ROM usage of leading CD-ROM-based applications. 

WinBench 98 has two CD-ROM suites: CD-ROM WinMark 98 and CD-ROM Tests. The CD-ROM WinMark 98 suite runs a single test, the CD-ROM Playback,�xe "playback"� and produces one result, the CD-ROM WinMark 98. The CD-ROM Tests suite plays all the WinBench 98 CD-ROM tests: the CD-ROM Playback test and individual CD-ROM tests: transfer rate,�xe "transfer rate"� random access,�xe "random access"� and CPU utilization.

When you run any of the CD-ROM tests, the CD-ROM containing WinBench 98 must be in the computer's CD-ROM drive. The CD-ROM contains files the tests need.

Use the � REF _Ref398713062 \* MERGEFORMAT �CD-ROM test settings� tab to control how WinBench 98 calculates CPU utilization for the CD-ROM tests.

Because the test files WinBench 98 uses for the CD-ROM and full-motion video tests�xe "Video tests"� are very large, not all versions of WinBench 98 contain these tests.��You can use the Benchmark Request Form� \Relate "Benchmark Request Form" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`BenchmarkRequestForm') � to request the WinBench 98 CD-ROM, which includes the CD-ROM and full�motion video tests.Or, if you have a browser, you can request� \Relate "request" \D2HHelpMacro ||WinHlp40||ExecFile(`http://www1.zdnet.com/zdbop/reqfrm.html',`',1,`NoInternetconnection') � the CD-ROM at the ZDBOp web site. � \definition "Note" ��{bmc quic0004.bmp} Note��

�xe "CD-ROM WinMark 98"�The CD-ROM WinMark 98� \ALink (cd) �

The CD-ROM subsystem includes the CD-ROM drive, the adapter to which the drive is connected, software drivers it requires to operate, any software caches, and the bus used to carry information from the controller to and from the processor subsystem.� \definition "a PC's CD-ROM subsystem" ��The CD-ROM WinMark 98 suite focuses on CD-ROM operations and provides an overall comparative measure of a PC's CD-ROM subsystem. 

The WinBench 98 CD-ROM tests are based on the WinBench 96 CD-ROM tests, using the same profiled applications and test files. However, the tests have been updated to take advantage of 32-bit disk calls.

The CD-ROM containing WinBench 98 must be in the CD-ROM drive so WinBench 98 can find the files it needs to run the test.

For the CD-ROM WinMark result, bigger numbers are better. However, that's not the case for all of the CD-ROM tests. For more information, see � REF _Ref367274083 \* MERGEFORMAT ��xe "results"�About the CD-ROM Tests suite results�.��Profiled CD-ROM applications � \ALink (cd) �

We wanted to represent a wide variety of applications and to use popular CD-ROM applications. So, we began by grouping CD-ROM applications into three general categories: Business and Productivity, Games and Entertainment, and Reference and Education. Then, based on market research, we chose two of the most popular Windows-based applications from each group.�xe "CD-ROM WinMark 98:profiled applications"�

Here's a list of the applications we profiled:�

Category�xe "CD-ROM WinMark 98:categories"��Applications��Business and Productivity�Corel GALLERY™ 2�Quicken® for Windows CD-ROM Deluxe Edition™��Games and Entertainment�Disney's Animated StoryBook—The Lion King�Myst™��Reference and Education�Compton's Interactive Encyclopedia™�Microsoft® Encarta® '95��{button ,AL (`cd')} More on CD-ROM tests� \Relate "More on CD-ROM tests" \D2HHelpMacro ||WinHlp40||AL(`cd',0,`',`Main') �



�xe "playback"�About the CD-ROM/Playback test� \ALink (cd) �

The CD-ROM WinMark 98�xe "CD-ROM WinMark 98"� suite plays only one test, the CD-ROM/Playback. This test uses a 32-bit playback engine.

The CD-ROM/Playback test mirrors the way applications use a PC's CD-ROM subsystem. The test executes a series of CD-ROM operations similar to operations performed by popular CD-ROM applications� \Relate "wb98.doc!9", "popular CD-ROM applications" \D2HTargetDefault �. During the test, the Playback test uses the directories 0, 1, 2, 3, 4, and 5 on the CD-ROM. 

{button ,AL (`cd')} More on CD-ROM tests� \Relate "More on CD-ROM tests" \D2HHelpMacro ||WinHlp40||AL(`cd',0,`',`Main') �

�xe "playback"�How we created the CD-ROM/Playback test� \ALink (cd) �

To create the CD-ROM/Playback test, we profiled six popular Windows CD-ROM applications. To ensure the accuracy of our profiling, we developed a tool that records application I/O operations, including hard disk operations and CD-ROM operations, without interfering with or modifying the original application. Using this tool, we recorded the CD-ROM operations for each of the six applications. We then combined those logs into one test: CD-ROM/Playback.

{button ,AL (`cd')} More on CD-ROM tests� \Relate "More on CD-ROM tests" \D2HHelpMacro ||WinHlp40||AL(`cd',0,`',`Main') �



�xe "results"�About the CD-ROM WinMark 98's results� \ALink (cd;results) �

The CD-ROM WinMark 98�xe "CD-ROM WinMark 98"� suite runs a single test, the CD-ROM/Playback test, and returns a single result, the CD-ROM WinMark. 

The CD-ROM WinMark 98 result tells you the number of thousands of bytes (that's 1,000 bytes, not 1,024 bytes!) per second the PC was able to transfer during the test. With this result, bigger numbers mean better performance.

The CD-ROM WinMark 98 suite focuses on CD-ROM operations and provides an overall comparative measure of a PC's CD-ROM subsystem. Because the suite's test mimics the kind of work applications do, you can use the results as a guide to the kind of performance you can expect to see when working with the PC's CD-ROM subsystem.

{button ,AL (`cd')} More on CD-ROM tests� \Relate "More on CD-ROM tests" \D2HHelpMacro ||WinHlp40||AL(`cd',0,`',`Main') �

�xe "CD-ROM WinMark 98"�Calculating the CD-ROM WinMark 98 result

The CD-ROM/Playback test consists of six different sections. 

1.	Each section executes a set of CD-ROM operations corresponding to the operations performed by one of the six profiled applications� \Relate "wb98.doc!9", "profiled applications" \D2HTargetDefault �. 

2.	As WinBench 98 completes each section, the benchmark computes the average transfer rate�xe "transfer rate"� for that section. So, when the CD-ROM/Playback test finishes, WinBench 98 has six rates representing the speed of the CD-ROM operations for each of the six applications.

3.	WinBench 98 then uses a weighted harmonic mean to calculate the average transfer rate for the PC's CD-ROM subsystem in thousands of bytes (1,000, not 1,024) per second. (WinBench 98 bases the weights on each application's total market share.) The weighted transfer rate gives you a number closely tied to the way popular Windows�based CD-ROM programs use the PC's CD-ROM subsystem.

4.	WinBench 98 displays this final result for the CD-ROM/Playback test as the PC's CD-ROM WinMark 98 result.

The CD-ROM Tests suite� \ALink (cd) �

When you run the CD-ROM Tests suite, WinBench 98 runs the CD-ROM/Playback test and 3 other CD-ROM tests. For each CD-ROM test, WinBench 98 reads data from the CD-ROM and records the time it takes the PC's CD-ROM subsystem to perform the reads.

�xe "results"�About the CD-ROM Tests suite results� \ALink (cd;results) �

The CD-ROM Tests suite returns results for each of WinBench 98's CD-ROM tests . 

Because WinBench 98 runs the CD-ROM/Playback as part of this suite, the suite also returns a CD-ROM WinMark 98�xe "CD-ROM WinMark 98"� result. The following chart explains the units each type of CD-ROM test produces: 

This test:�Produces this result:�And tells you:��CD-ROM Playback� \Relate "wb98.doc!10", "CD-ROM Playback" \D2HTargetDefault ��Thousand Bytes/Sec�The number of thousands of bytes per second (1,000, not 1,024) the PC transferred during the test. Bigger is better.��CD-ROM/Access Time�xe "Access Time"�� \Relate "wb98.doc!11", "CD-ROM/Access Time" \D2HTargetDefault ��Milliseconds�The average access time in milliseconds. Smaller is better.��CD-ROM/CPU Utilization�xe "CPU utilization"�� \Relate "wb98.doc!12", "CD-ROM/CPU Utilization" \D2HTargetDefault ��Percent Used�The percentage of the total processor time the PC spends retrieving data from the CD-ROM subsystem. 

Selecting the Use Outer Tracks option on the CD-ROM test settings tab� \Relate "wb98.doc!8", "CD-ROM test settings tab" \D2HTargetDefault � may affect results. 

Smaller is better.��CD-ROM/Transfer Rate�xe "transfer rate"��Thousand Bytes/Sec�The number of thousands of bytes per second (1,000, not 1,024) the PC transferred during the test. Bigger is better.��{button ,AL (`cd')} More on CD-ROM tests� \Relate "More on CD-ROM tests" \D2HHelpMacro ||WinHlp40||AL(`cd',0,`',`Main') �

What the CD-ROM tests do� \ALink (cd) �

For each CD-ROM test, WinBench 98 reads data from the CD-ROM and records the time it takes the PC's CD-ROM subsystem to perform the reads. On the CD-ROM:

The Playback�xe "playback"� test uses test data from directories on the CD-ROM. 

The CPU utilization�xe "CPU utilization"� and Access Time�xe "Access Time"� tests read from a single large file on the CD-ROM. 



{button ,AL (`cd')} More on CD-ROM tests� \Relate "More on CD-ROM tests" \D2HHelpMacro ||WinHlp40||AL(`cd',0,`',`Main') �



�xe "Access Time"�CD-ROM/Access Time test� \ALink (cd) �

The CD-ROM Access Time test performs random accesses on the entire CD-ROM and then reports the average access time in milliseconds. Each access is a 2KB read from a random sector on the CD-ROM. 

{button ,AL (`cd')} More on CD-ROM tests� \Relate "More on CD-ROM tests" \D2HHelpMacro ||WinHlp40||AL(`cd',0,`',`Main') �



�xe "CPU utilization"�CD-ROM/CPU Utilization test� \ALink (cd;cputil) �

The CD-ROM CPU utilization for a given computer system is the measure of the percentage of the total processor time a PC spends retrieving data from the CD-ROM subsystem. For example, if WinBench 98 calculates a PC's CD-ROM CPU utilization to be 35%, then the CPU spends 35% of its time reading data from the CD-ROM subsystem, leaving 65% of its time to actually do something with the data it's reading (such as displaying that data on the monitor in the form of video).

The CPU Utilization test uses a default read block size of 32KB for all CD-ROM drives,�xe "CD-ROM drives"� regardless of a CD-ROM drive's speed. 

You may wish to compare the CD-ROM subsystem utilization to the Multimedia PC (MPC�xe "MPC"�) specifications. Many vendors include the MPC specifications on their CD-ROM drives. The MPC III specification suggests no more than 40% utilization for a 600KB per second transfer rate�xe "transfer rate"� and 20% for a 300KB per second transfer rate.



{button ,AL (`cd')} More on CD-ROM tests� \Relate "More on CD-ROM tests" \D2HHelpMacro ||WinHlp40||AL(`cd',0,`',`Main') �



�xe "CPU utilization"�Notes on the CPU Utilization tests� \ALink (cd;cputil) �

The CPU Utilization test performs sequential accesses to a portion of BIGFILE.DAT on the CD-ROM using Win32 operations. (BIGFILE.DAT is a very large file covering all of the CD-ROM surface.) By default, the tests read the beginning of the file. Optionally, you can set up WinBench 98 to read from the last part of the file. The two possible locations (first and last part of the file) let you check the performance of the drive on the inside and outside of the CD's spiral. You can control this via the CD-ROM test settings tab� \Relate "wb98.doc!8", "CD-ROM test settings tab" \D2HTargetDefault �.

This is useful on constant angular velocity (CAV�xe "CAV"�) CD-ROM drives�xe "CD-ROM drives"��xe "CD-ROM drives:constant angular velocity"�, where performance does differ on the inside and outside of the disc's spiral.

��xe "DirectDraw"�DirectDraw Tests

Quick Clicks: DirectDraw tests� \ALink (dd) �

Here's the least you need to know to get the most from the DirectDraw�xe "DirectDraw"� tests: 

WinBench 98 counts how many pixels the system drew during each 15-second DirectDraw test. The benchmark reports DirectDraw results in millions of pixels per second. For all results, bigger numbers mean better performance.

WinBench 98's DirectDraw tests are non-profiled inspection tests of DirectDraw's Blt�xe "Blt"�� \Relate "wb98.doc!14", "Blt" \D2HTargetDefault � features. Each test varies one factor that affects DirectDraw performance, such as color depth,�xe "color depth"� screen resolution,�xe "screen resolution"� Blt size, and so on.

The majority of DirectDraw tests show an animation� \Relate "wb98.doc!67", "animation" \D2HTargetDefault � of shiny, spinning red donuts on a blue field covered with white "ZD" logos. As WinBench 98 changes various factors in each test, the number and rotation rate of the donuts increases or decreases.

DirectDraw is a layer in the Windows graphics software that developers can use to speed their programs' graphics display. Performance is best when the graphics adapter also supports DirectDraw.

Normally, if the hardware doesn't support a DirectDraw call, DirectDraw emulates the call using its own software (this results in poorer performance). However, WinBench 98's DirectDraw tests are interested in stressing the graphics hardware, not software emulation; so, if the hardware doesn't support the call, WinBench doesn't send the call to DirectDraw for emulation. Instead, WinBench 98 reports that the graphics adapter doesn't support the DirectDraw call.

Some tests may not run on your system. This is usually because the graphics adapter lacks the RAM needed to run the test. WinBench 98 will run as many of the selected DirectDraw tests as possible but won't return scores for tests that didn't run.

The default screen setting for the DirectDraw tests is 640x480 with 256 colors. However, the tests will use your current screen settings when appropriate.

Use the � REF _Ref399064995 \* MERGEFORMAT ��xe "DirectDraw"�DirectDraw test settings� tab to select the graphics adapter you want to test. Use the � REF _Ref399065016 \* MERGEFORMAT ��xe "DirectDraw"�User DirectDraw test settings� tab to control nearly every aspect of DirectDraw performance for the DirectDraw/User Defined�xe "DirectDraw:User Defined test"� test file.

DirectDraw was not included in some versions of Windows 95.�xe "Windows 95"� DirectDraw is available and automatically installed with Windows NT�xe "Windows NT"� 4.0, Internet Explorer, and the Windows 95 Anniversary Screen Saver, among other packages. For more information, visit the Microsoft home page at www.microsoft.com� \Relate "www.microsoft.com" \D2HHelpMacro ||WinHlp40||ExecFile(`www.microsoft.com',`',1,`') �.� \definition "Note" ��� Note��

�xe "DirectDraw"�About DirectDraw� \ALink (dd) �

DirectDraw� \Relate "wb98.doc!13", "DirectDraw" \D2HTargetDefault � is a layer of the Windows graphics software that allows faster drawing and refreshing of the display. 

DirectDraw provides a standard way to address a graphics adapter's RAM. That way, even if the adapter is upgraded, the program's display speed should remain unaffected.

The program sends a graphics call to DirectDraw, which routes the call to the graphics hardware. If the graphics adapter is DirectDraw-compliant, and has enough RAM, it'll execute the call. If the graphics adapter isn't DirectDraw-compliant or lacks the needed RAM, then DirectDraw will emulate the call using its own emulation routines. This means, of course, slower performance.

Important Note: WinBench 98's DirectDraw tests are interested in stressing the graphics hardware, not software emulation; so, if the hardware doesn't support the call, WinBench doesn't send the call to DirectDraw for emulation. Instead, WinBench 98 reports that the graphics adapter doesn't support the DirectDraw call.

{button ,AL (`ddtbl;dd')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd',0,`',`Main') �

�xe "DirectDraw"�DirectDraw: A little background� \ALink (dd) �

"DirectDraw provides a device-independent way for performance-sensitive applications (e.g., games) and Windows-based software subsystems, such as ActiveMovie™�xe "ActiveMovie"� [and Direct3D™], to access display device-dependent features of display hardware."--Microsoft marketing literature

In the old days of DOS (and in the more recent days of Windows 3.x), programmers who wanted to speed their programs' graphics display wrote directly to the graphics adapter's RAM. It worked great, but the problem with this approach was when the user upgraded their display adapter—a new adapter (and new video drivers) could hang or freeze the program's display. This meant the developer had to support all the new and different graphics hardware and software so the program could continue to perform well.

For the new world of 32-bit Windows operating systems, Microsoft has developed an open software standard—DirectDraw—that enables developers to achieve fast graphics performance without having to worry about updated display drivers and adapters.

This means the developer doesn't need to know about each adapter's specific abilities, commands, and so on, in order to speed the performance of a program. Instead, the developer need only use DirectDraw commands. DirectDraw will either route the command to the DirectDraw-compliant adapter or emulate the command using DirectDraw calls if the adapter doesn't support the command.

{button ,AL (`dd')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd',0,`',`Main') �

�xe "DirectDraw"�DirectDraw vocabulary� \ALink (dd) �

Here are some DirectDraw vocabulary words we use frequently in this chapter. Many of these definitions come from Microsoft documentation or from Jeff Prosise's ZD Press book, Windows Desktop Utilities.

�xe "Surfaces"�Surfaces

DirectDraw�xe "DirectDraw"� creates "surfaces" to draw on. These surfaces can be onscreen, offscreen in the graphics adapter's RAM, or offscreen in the system RAM. The DirectDraw tests use surfaces to build the animation. One of the DirectDraw suites, DirectDraw Animate Memory Tests� \Relate "wb98.doc!68", "DirectDraw Animate Memory Tests" \D2HTargetDefault �, includes tests that gauge the speed differences between using surfaces in the graphics adapter's RAM and system RAM.

�xe "Blt"�Blt

You can think of Blt as either a noun or a verb.

As a verb, it's a Windows API function that transfers—"Blts"—a block of pixels from one location to another (also referred to as a bit-block transfer). The transfer can be, for example, from one place onscreen to another place onscreen, or from the memory surface to the screen surface. 

As a noun, Blt also refers to the block of pixels that's transferred. The block size of the Blt can affect DirectDraw�xe "DirectDraw"� speed. The DirectDraw Animate Blt Size Tests� \Relate "wb98.doc!69", "DirectDraw Animate Blt Size Tests" \D2HTargetDefault � suite varies the Blt size so you can see how fast the system displays small and large Blts.

Blts can be solid, completely covering whatever is underneath them, or transparent, allowing you to see what's underneath them. Another test suite, DirectDraw Animate Solid/Transparent Tests� \Relate "wb98.doc!70", "DirectDraw Animate Solid/Transparent Tests" \D2HTargetDefault �, gauges the speed difference between drawing solid and transparent Blts.

�xe "BltFast"�BltFast

A different flavor of the Blt�xe "Blt"� function. One difference between BltFast and Blt is that BltFast cannot be used inside of a window (� REF _Ref395517949 \* MERGEFORMAT ��xe "Blt"�Blt� is used for that). The � REF _Ref368801266 \* MERGEFORMAT ��xe "DirectDraw"��xe "BltFast"��xe "Blt"�DirectDraw Animate Blt/BltFast Tests� suite runs both commands to show the differences in their speeds. Also, BltFast can't use the Stretch function to elongate and enlarge a block of pixels. Because of this, the DirectDraw Animate Stretch Tests suite� \Relate "wb98.doc!71", "DirectDraw Animate Stretch Tests suite" \D2HTargetDefault � uses the Blt function for stretching.

�xe "Blitter"�"Blitter" 

Hardware on the graphics adapter designed to move Blts� \Relate "wb98.doc!14", "Blts" \D2HTargetDefault �. Traditionally, the CPU executed Blt�xe "Blt"� calls, which slowed overall system performance. However, many display adapters now contain accelerators that relieve the CPU of these chores, improving overall system performance. 

�xe "clipping"�Clipping

When you move Window A so that it covers part of Window B, then Window A is clipping, or partially overlapping, Window B. Clipping can decrease the redraw performance of Window B. (Although laying one window on top of another may appear three-dimensional, what's actually happening on the two-dimensional screen is that Window A is wiping out part of Window B.)

The DirectDraw�xe "DirectDraw"� Animate Windowed Tests suite� \Relate "wb98.doc!72", "DirectDraw Animate Windowed Tests suite" \D2HTargetDefault � shows the speed differences in drawing full-screen, windowed, and clipped window displays.

�xe "DirectDraw"�What the DirectDraw tests are doing� \ALink (dd) �

When you start a DirectDraw test, you'll at first see a blue background, on which is the title "WinBench® 98 DirectDraw™ Tests" and rows of white ZD logos. The test pauses at this point for a few seconds and waits for the system to flush the system RAM so no lingering system tasks can affect the tests' timing.

Then, rows of shiny, spinning red donuts cover the lower three-quarters of the display. 

{bmc offload\dd_ex.bmp}� \definition "Click here to see what the DirectDraw test looks like." ��Click here to see what the DirectDraw test looks like.��The purpose of the tests, as they change such factors as resolution�xe "screen resolution"� and color depth,�xe "color depth"� is to stress the graphics subsystem and see how many pixels the subsystem can output.

�xe "DirectDraw"�DirectDraw tests step by step

�xe "DirectDraw:what the tests are doing"�The test begins with a single bitmap file that contains many separate images within it. Sixty of the images make up the complete donut rotation. Each donut is 64x64 pixels.

The rest of the images are: one for the title ("WinBench® 98 DirectDraw™ Tests"), one for the logo ("ZD"), and one blue frame for the background.

{bmc oflload\dd_bmp.bmp}� \definition "Click here to see what the bitmap file contents looks like." ��Click here to see what the bitmap file contents looks like.��The tests build the animation one frame at a time. Here's what happens:

The test copies the blue frame to an offscreen work area surface as a solid Blt.�xe "Blt"�

The test copies the ZD logo to the work area surface as a transparent Blt and puts it on top of the blue frame. By using a transparent Blt, you can see the blue background under the ZD.

The test copies the appropriate frame of the donut animation to the work area, again using a transparent Blt. This lets you see the ZD logo and blue background behind the donut as it spins.

The test copies the entire work area surface's contents to the screen surface using a solid Blt, completely hiding whatever is underneath.

The test repeats this process till the screen is filled with donuts. 

The test repeats this entire procedure for the next frame of the animation, until the test has run for 15 seconds.

The DirectDraw test copies the title ("WinBench® 98 DirectDraw™ Tests") only once during the test and does not include the title in its timing.� \definition "Note" ��� Note���xe "DirectDraw"�How we created the DirectDraw tests

To create the DirectDraw inspection tests, we studied the DirectDraw activity of commercially available applications and some sample Microsoft applications. 

WinBench 98's DirectDraw inspection tests closely match many of the DirectDraw operations those applications do. However, the DirectDraw tests intentionally isolate each factor that could affect results so you can see their effect on DirectDraw performance. This is why, for example, for the tests in a suite the default resolution�xe "screen resolution"� is 640x480 or the default number of colors is 256. 

If the test system's graphics hardware doesn't support the DirectDraw call being tested, WinBench doesn't send the call to DirectDraw's software emulation layer. Instead, WinBench 98 reports that the graphics adapter doesn't support the DirectDraw call.

Other factoids about the tests

When investigating our sample applications, we saw that most used an even number of solid and transparent Blts. To make our tests match what we saw, the test does a solid Blt�xe "Blt"� for the blue background, a transparent Blt for the ZD logo, a transparent Blt for the donut, and then a solid Blt to move the entire package to the screen. So the test uses four Blts for each donut image you see on the screen.

The tests use 60 different images to make the donut rotate. Multiply each image by four Blts and you can see the tests are moving huge amounts of data. That's why the DirectDraw test results� \Relate "wb98.doc!75", "DirectDraw test results" \D2HTargetDefault � are in millions of pixels per second.

�xe "DirectDraw"�About the DirectDraw test suites� \ALink (dd) �

The following sections describe each DirectDraw test suite, what the suite measures, and what the results may mean on the test PC. Because each suite varies only one factor that affects DirectDraw performance, we've listed in each section the DirectDraw factors that are constant for each suite.�xe "DirectDraw:test suites"�

�xe "DirectDraw"��xe "Blt"�DirectDraw Animate Blt Size Tests� \ALink (dd_tests) �

List of tests

DirectDraw/Animate BLT size, 256 pixels�DirectDraw/Animate BLT size, 1024 pixels�DirectDraw/Animate BLT size, 4096 pixels

Display elements remaining constant during tests

640 x 480�8 bit color depth�xe "color depth"� �Uses BltFast�xe "BltFast"� calls�Mixture of transparent and solid blts�Full screen�All surfaces�xe "Surfaces"� in video memory

About the suite

A � REF _Ref395517949 \* MERGEFORMAT ��xe "Blt"�Blt� transfers a block of pixels from one location to another. The developer can control how many pixels are in that block. The tests in this suite vary the number of pixels in the block, from small (256 pixels) to large (4,096 pixels), increasing the number of pixels the blitter�xe "Blitter"�� \Relate "wb98.doc!15", "blitter" \D2HTargetDefault � has to move.

What you should see during the low-number tests is how slowly the donuts rotate. As the Blt size increases, the speed of the rotation should also increase.

By constraining the Blt size to 256 pixels, the tests force the blitter to process more calls to redraw the screen. But when the Blt size is 4,096 pixels, the blitter needs to process fewer calls and redraws the screen faster. (It's like painting using a wider brush; you can cover the surface more easily with fewer strokes.)

In the case of the 256-pixel test, the system is handicapped by the large number of calls. In the 4,096-pixel test, the number of pixels might be the bottleneck.

About the results

If the 1,024 and 4,096 test results are essentially the same, then you can infer that those numbers report the maximum number of pixels the blitter can handle.

When the number of calls are the limiting factor, the 4,096 test's results should be four times as big as the 1,024's results, and the 1,024's four times as big as the 256. This is due to the overhead of DirectDraw and setting up the blitter. 

When DirectDraw scores start leveling off, you're seeing the maximum number of pixels the blitter can process.

Except for this suite, all other DirectDraw tests in WinBench 98 use the 4,096-pixel Blt size.� \definition "Note" ��{bmc quic0004.bmp} Note��{button ,AL (`ddtbl;dd_tests')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd_tests',0,`',`Main') �

�xe "DirectDraw"��xe "BltFast"��xe "Blt"�DirectDraw Animate Blt/BltFast Tests� \ALink (dd_tests) �

List of tests

DirectDraw/Animate Blt�DirectDraw/Animate BltFast

Display elements remaining constant during tests

640 x 480�8 bit color depth�xe "color depth"� �Mixture of transparent and solid blts�Full screen�All surfaces�xe "Surfaces"� in video memory�4096 pixels per Blt

About the tests

DirectDraw has several flavors of � REF _Ref395517949 \* MERGEFORMAT ��xe "Blt"�Blt� instructions, two of the most common being Blt and BltFast. BltFast can send transparent and solid Blts as Blt can, but only Blt can accommodate clipping.�xe "clipping"�

This suite's tests simply run the animation, using a different call for each test.

About the results

On some adapters you can see a marked difference between Blt and BltFast. (Graphics hardware tends to support BltFast instead of Blt.) Good performance depends on whether the hardware supports both calls; if it does, then the scores will be pretty equal. 

If the hardware doesn't support any or either of these calls, then DirectDraw must emulate the calls in its software layer, and this drags down performance.

{button ,AL (`ddtbl;dd_tests')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd_tests',0,`',`Main') �

�xe "DirectDraw"��xe "color depth"�DirectDraw Animate Color Depth Tests� \ALink (dd_tests) �

List of tests

DirectDraw/Animate Color Depth, 8 bit�DirectDraw/Animate Color Depth, 16 bit�DirectDraw/Animate Color Depth, 24 bit�DirectDraw/Animate Color Depth, 32 bit

Display elements remaining constant during tests

640 x 480�Uses BltFast�xe "BltFast"� calls�Mixture of transparent and solid blts�Full screen�All surfaces�xe "Surfaces"� in video memory�4096 pixels per Blt�xe "Blt"�

About the tests

This suite varies the color depth with each test, starting with 256 colors (8-bit) and going up to millions of colors (32-bit).

If your hardware can't support the higher color depth, then WinBench 98 doesn't run that test and doesn't return a result for the test. The Table of Results will include a note telling you why the test failed to run.

The goal of the suite is to see whether performance degrades as more memory is needed to address the color information for each pixel.

About the results

Your card may run the 8-bit tests very quickly, but then performance could decrease as the number of colors rises.

Many graphics adapters support only one true color depth, either 24-bit or 32-bit, which means you may not get a score on one or the other of these color depths. However, because both 24-bit and 32-bit color depths are considered true color, this isn't really a problem as long as one or the other is supported. 

{button ,AL (`ddtbl;dd_tests')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd_tests',0,`',`Main') �

�xe "DirectDraw"�DirectDraw Animate Memory Tests� \ALink (dd_tests) �

List of tests

DirectDraw/Animate Memory, Source in video, Work area in video�DirectDraw/Animate Memory, Source in system, Work area in video�DirectDraw/Animate Memory, Source in video, Work area in system�DirectDraw/Animate Memory, Source in system, Work area in system

Display elements remaining constant during tests

640 x 480�8 bit color depth�xe "color depth"� �Uses BltFast�xe "BltFast"� calls�Mixture of transparent and solid blts�Full screen�4096 pixels per Blt�xe "Blt"�

About the tests

The DirectDraw tests use an offscreen work surface to build the image that gets transferred to the screen. The tests also use a source bitmap file that contains the images needed to build the animation. That offscreen work surface can be in either system memory (used by the CPU) or video memory (located on the graphics adapter). (For more information, see � REF _Ref368219407 \* MERGEFORMAT ��xe "DirectDraw"�DirectDraw tests step by step�.) 

This suite uses different combinations of video and system memory for the source and work surfaces�xe "Surfaces"� to see how they affect performance. Graphics adapters typically employ hardware acceleration to speed transfers from video to video, but most adapters don't accelerate transfers from system memory to video memory or vice versa. The tests can therefore tell you which part of the card is accelerated and which is not.

Except for this suite, the default transfer mode for all other DirectDraw tests is video to video to guarantee the best possible performance.� \definition "Note" ��� Note��About the results

These tests measure the variable effects of the system bus speed, memory speed (both video and system), the graphics adapter, and the DirectDraw drivers. Different drivers will return different results. When the source and work surfaces are in video memory, the tests bypass the slower-than-memory system bus. 

Lower numbers on these tests may indicate the hardware can't handle that particular operation, so DirectDraw is emulating the operation in software. Because emulation involves sending data over the system bus, which is slower than memory, performance goes down. 

{button ,AL (`ddtbl;dd_tests')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd_tests',0,`',`Main') �

�xe "DirectDraw"�DirectDraw Animate Screen Size Tests� \ALink (dd_tests) �

List of tests

DirectDraw/Animate Screen Size, 640x480�DirectDraw/Animate Screen Size, 800x600�DirectDraw/Animate Screen Size, 1024x768�DirectDraw/Animate Screen Size, 1152x864�DirectDraw/Animate Screen Size, 1280x1024�DirectDraw/Animate Screen Size, 1600x1200

Display elements remaining constant during tests

8 bit color depth�xe "color depth"� �Uses BltFast�xe "BltFast"� calls�Mixture of transparent and solid blts�Full screen�All surfaces�xe "Surfaces"� in video memory�4096 pixels per Blt�xe "Blt"�

About the tests

This suite measures DirectDraw performance by varying the screen resolution.�xe "screen resolution"� As the resolution increases, the number of donuts onscreen increases; because there are more donuts, the rotation rate slows noticeably.

In this suite, screen size matters because more donuts onscreen means more pixels being addressed.

About the results

Ideally, you'll see the same results at all resolutions.�xe "screen resolution"� The next best thing is to see a gradual dropping off of performance as the resolution increases.

On systems with video RAM (VRAM) on the graphics adapter, the resolution and refresh rate have little effect on performance. With VRAM, the application can update the display memory while the screen is being refreshed. 

On systems with dynamic RAM (DRAM) on the graphics adapter, as the resolution or refresh rate increases, performance will drop. With DRAM, the application must wait for the screen to be refreshed before it can update the display memory.

{button ,AL (`ddtbl;dd_tests')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd_tests',0,`',`Main') �

�xe "DirectDraw"�DirectDraw Animate Solid/Transparent Tests� \ALink (dd_tests) �

List of tests

DirectDraw/Animate Solid�DirectDraw/Animate Transparent

Display elements remaining constant during tests

640 x 480�8 bit color depth�xe "color depth"� �Uses BltFast�xe "BltFast"� calls�Full screen�All surfaces�xe "Surfaces"� in video memory�4096 pixels per Blt�xe "Blt"�

About the tests

This suite lets you compare the relative speeds of solid and transparent Blts� \Relate "wb98.doc!14", "Blts" \D2HTargetDefault �. 

The animation is typically made up of both solid and transparent Blts. In the work area, the blue background is put down first (solid), then the ZD logo (transparent), then the donut (transparent), and then the whole frame is a solid Blt transfer from the work area to the screen. (For more information, see � REF _Ref368219407 \* MERGEFORMAT ��xe "DirectDraw"�DirectDraw tests step by step�. )

For this suite, however, WinBench 98 uses the BltFast DirectDraw call and bypasses the work area, transferring the Blts directly to the screen. Because the tests are doing one Blt per image, instead of four, the animation runs four times as fast. 

You'll notice the animation looks unusual in these tests because of how each test uses the solid and transparent Blts. The solid Blt test spins the donuts extremely fast and, because it's solid, completely hides the ZD logos. The transparent Blt tests display the ZD logos but the donuts, while spinning at the same rate as the solid test, leave shadows onscreen. The transparent Blt isn't clearing the screen after each rotation, which accounts for the donut's trail or shadow.

About the results

The results indicate the speed of DirectDraw's solid versus transparent Blts. If one result is bigger than the other, that might indicate the operation is being handled by the graphics adapter. If a result is slower, that might mean the operation is being emulated in the hardware. 

{button ,AL (`ddtbl;dd_tests')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd_tests',0,`',`Main') �

�xe "DirectDraw"�DirectDraw Animate Stretch Tests� \ALink (dd_tests) �

List of tests

DirectDraw/Animate Stretch, Transparent, 1.7x, 8 bit�DirectDraw/Animate Stretch, Solid, 2.0x, 8 bit�DirectDraw/Animate Stretch, Solid, 1.7x, 8 bit�DirectDraw/Animate Stretch, Solid, 1.7x, 16 bit�DirectDraw/Animate Stretch, Solid, 1.7x, 24 bit�DirectDraw/Animate Stretch, Solid, 1.7x, 32 bit

Display elements remaining constant during tests

640 x 480�8 bit color depth�xe "color depth"� �Uses Blt�xe "Blt"� calls�Full screen�All surfaces�xe "Surfaces"� in video memory

About the tests

In this suite, DirectDraw stretches the donut image to 1.7 and 2.0 times its original size at varying color depths. So the donuts are bigger and tend to move slower than in the other tests. For information on what you're seeing during the solid and transparent Blt transfers, see � REF _Ref368285202 \* MERGEFORMAT �{button ,AL (`ddtbl;dd_tests')} See Also

�xe "DirectDraw"�DirectDraw Animate Solid/Transparent Tests�.

The suite measures how many pixels the system can draw when the original image is slightly distorted and when color depths are changed.

About the results

As a convenience, WinBench 98 gathers all the Stretch tests into one suite. However, unlike the other DirectDraw suites, the tests do not all directly relate to each other. Here's what you should know to compare the results knowledgeably:

You can compare the results of the 8-bit 2.0x and 1.7x tests

You can compare the results of the 8-bit Solid 1.7x and Transparent 1.7x tests

You can compare the results of the Solid 1.7x tests at 8, 16, 24, and 32 bits

You may find that the 2.0 test result is much higher than the other test results. This is what we've seen on test machines in our Research Center. 

You should also see results decrease as the color depth increases. (The system may not run the tests if the graphics adapter lacks the necessary memory or accelerator hardware.) Again, this is expected.

{button ,AL (`ddtbl;dd_tests')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd_tests',0,`',`Main') �

�xe "DirectDraw"�DirectDraw Animate Windowed Tests� \ALink (dd_tests) �

List of tests

DirectDraw/Animate Full Screen�DirectDraw/Animate Windowed�DirectDraw/Animate Clipped

Display elements remaining constant during tests

640 x 480�8 bit color depth�xe "color depth"� �Uses Blt�xe "Blt"� calls�Mixture of transparent and solid blts�All surfaces�xe "Surfaces"� in video memory�4096 pixels per Blt

About the tests

DirectDraw can run either full screen or inside a window. These tests play the animation in a full screen, in a window, and in a window being clipped� \Relate "wb98.doc!16", "clipped" \D2HTargetDefault � by another window. 

These tests use the system's current color depth and resolution.�xe "screen resolution"� 

About the results

You may see that the full-screen test offers better performance numbers the windowed and clipped tests, and that the windowed and clipped test results are similar. The system takes a performance hit when drawing inside a window rather than full screen.

{button ,AL (`ddtbl;dd_tests')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd_tests',0,`',`Main') �

�xe "DirectDraw"��xe "color depth"�DirectDraw Fill Color Depth Tests� \ALink (dd_tests) �

List of tests

DirectDraw/Fill Color Depth, 8 bit color�DirectDraw/Fill Color Depth, 16 bit color�DirectDraw/Fill Color Depth, 24 bit color�DirectDraw/Fill Color Depth, 32 bit color

Display elements remaining constant during tests

640 x 480�Uses Blt�xe "Blt"� calls�Full screen�All surfaces�xe "Surfaces"� in video memory

About the tests

Unlike the other tests, this suite doesn't use the donut animation. Instead, it does full-screen color cycling at different color depths. You should see two complete color cycles. 

The animation tests require copy operations from a source bitmap file to the screen; this suite's tests, however, don't use a source bitmap and don't perform any copy operations.

These tests use the system's current resolution.�xe "screen resolution"� 

About the results

These tests show DirectDraw's color-drawing ability at various color depths. On many cards, the 8-bit test result will be twice as large as the 16-bit (which is moving twice as much data as the 8-bit test), and three times as large as the 24-bit, and so on. 

{button ,AL (`ddtbl;dd_tests')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd_tests',0,`',`Main') �

�xe "DirectDraw"�List of all DirectDraw tests� \ALink (dd_tests) �

The DirectDraw Tests suite runs all of the DirectDraw�xe "DirectDraw:list of tests"� tests, which are:

DirectDraw/Animate Screen Size, 640x480�DirectDraw/Animate Screen Size, 800x600�DirectDraw/Animate Screen Size, 1024x768�DirectDraw/Animate Screen Size, 1152x864�DirectDraw/Animate Screen Size, 1280x1024�DirectDraw/Animate Screen Size, 1600x1200�DirectDraw/Animate Color Depth,�xe "color depth"� 8 bit�DirectDraw/Animate Color Depth, 16 bit�DirectDraw/Animate Color Depth, 24 bit�DirectDraw/Animate Color Depth, 32 bit�DirectDraw/Animate BltFast�xe "BltFast"��DirectDraw/Animate Blt�xe "Blt"��DirectDraw/Animate Solid�DirectDraw/Animate Transparent�DirectDraw/Animate Full Screen�DirectDraw/Animate Windowed�DirectDraw/Animate Clipped�DirectDraw/Animate Memory, Source in video, Work area in video�DirectDraw/Animate Memory, Source in system, Work area in video�DirectDraw/Animate Memory, Source in video, Work area in system�DirectDraw/Animate Memory, Source in system, Work area in system�DirectDraw/Animate BLT size, 256 pixels�DirectDraw/Animate BLT size, 1024 pixels�DirectDraw/Animate BLT size, 4096 pixels�DirectDraw/Animate Stretch, Solid, 2.0x, 8 bit�DirectDraw/Animate Stretch, Solid, 1.7x, 8 bit�DirectDraw/Animate Stretch, Transparent, 1.7x, 8 bit�DirectDraw/Animate Stretch, Solid, 1.7x, 16 bit�DirectDraw/Animate Stretch, Solid, 1.7x, 24 bit�DirectDraw/Animate Stretch, Solid, 1.7x, 32 bit�DirectDraw/Fill Color Depth, 8 bit color�DirectDraw/Fill Color Depth, 16 bit color�DirectDraw/Fill Color Depth, 24 bit color�DirectDraw/Fill Color Depth, 32 bit color�DirectDraw/User Defined

{button ,AL (`ddtbl;dd_tests')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd_tests',0,`',`Main') �

�xe "DirectDraw"�User-defined DirectDraw test� \ALink (dd_tests) �

The provided DirectDraw test suites� \Relate "wb98.doc!17", "DirectDraw test suites" \D2HTargetDefault � work by varying only one factor in each suite, such as color depth�xe "color depth"� or resolution.�xe "screen resolution"��xe "DirectDraw:User Defined test"�

However, you may want to vary more than one factor. The Fill Color Depth tests� \Relate "wb98.doc!18", "Fill Color Depth tests" \D2HTargetDefault �, for example, by default run in 640x480 resolution with a full screen. But you can run the tests at a higher resolution and in a window by using the � REF _Ref395519233 \* MERGEFORMAT ��xe "DirectDraw"�User DirectDraw� test settings tab. 

Here's what you need to do:

1.	Choose Select and Run Tests from the Run menu.

2.	Clear any Selected Tests from the list by clicking the Remove All button.

3.	Scroll in the Test list and double-click the DirectDraw/User Defined test. 

4.	Click the Settings button. 

5.	At the Test Settings dialog, select the � REF _Ref395519233 \* MERGEFORMAT ��xe "DirectDraw"�User DirectDraw� tab.

6.	Make any changes you want to the User DirectDraw test settings.

7.	Click OK in the Test Settings dialog.

8.	Click OK in the Select and Run Tests dialog.

WinBench 98 will automatically run the donut animation using the settings you specified. After 15 seconds, WinBench 98 stops the test and displays the Table of Results window. 

{button ,AL (`ddtbl;dd_tests')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd_tests',0,`',`Main') �

�xe "DirectDraw"��xe "results"�DirectDraw test results� \ALink (dd;dd_tests;results) �

The tests produce results in millions of pixels per second. WinBench 98 counts how many pixels the system drew during the 15-second test.�xe "DirectDraw:results"�

For information on interpreting each suite's results, view the help topic for that suite.

{button ,AL (`dd;dd_tests')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd_tests',0,`',`Main') �

�xe "troubleshooting"��xe "DirectDraw"�Troubleshooting DirectDraw tests� \ALink (ddtbl;techsupp) �

Things to keep in mind while running the DirectDraw tests:�xe "DirectDraw:troubleshooting"�

If your system can't run a test at a particular color depth�xe "color depth"� or resolution,�xe "screen resolution"� then WinBench 98 won't return a score for the test. You can upgrade or change the graphics adapter and try running the test again.

Many graphics adapters support only one true-color depth, either 24-bit or 32-bit, which means you may not get a score on one or the other of these color depths. However, because both 24-bit and 32-bit color depths are considered true-color, this isn't really a problem as long as one or the other is supported. 

The "WinBench® 98 DirectDraw™ Tests" title should always appear crisp and stable. 

All of the Animate tests should have a blue background. 

With the exception of the Animate Solid test, the ZD logo should be visible behind the donuts.

The Animate Transparent test doesn't clear the previous donut before Blt-ing�xe "Blt"� the new donut. This makes the onscreen image appear spherical. This is normal.

On some resolutions,�xe "screen resolution"� the image may not be centered on the screen. This is normal and won't affect results.



{button ,AL (`dd;dd_tests')} See Also� \Relate "See Also" \D2HHelpMacro ||WinHlp40||AL(`dd_tests',0,`',`Main') �

{button ,AL (`techsupp')} More on troubleshooting� \Relate "More on troubleshooting" \D2HHelpMacro ||WinHlp40||AL(`techsupp',0,`',`Main') �

�Video Tests

Quick Clicks: Video Tests� \ALink (video) �

Here's the least you need to know to get the most from WinBench 98's video tests:�xe "Video tests"�

Each video test produces four main measures of the computer's video subsystem� \Relate "wb98.doc!19" \D2HTargetDefault �. With three—a count of the number of frames the system dropped during the playback, the number of audio breaks during playback, and the processor utilization�xe "CPU utilization"� during playback—lower is better. The video tests also gauge the nominal playback speed of a clip, how close to full speed the system was able to play back the video clip. 

WinBench 98's video tests run a clip� \Relate "wb98.doc!73", "clip" \D2HTargetDefault � of a carousel in motion, at many different rates and with the Indeo�xe "Indeo"� 3.2 and 4.1 and Cinepak�xe "Cinepak"� codecs.�xe "CODECs"� The Indeo 4.1 clips can take advantage of Intel's multimedia extension (MMX™), if available. (Indeo 4.3 is recommended if you want to test non-Intel MMX processors.) There are also two MPEG�xe "MPEG"�-1 clips.�xe "video tests:MPEG"��xe "video tests:CODECs"��xe "video tests:Cinepak"��xe "video tests:Indeo"�

WinBench 98 has two suites� \Relate "wb98.doc!74", "suites" \D2HTargetDefault � that include video tests: Video Scaling Tests and Video Tests. But there is no Video WinMark comparable to the CD-ROM WinMark, Disk WinMark,�xe "Disk WinMark 98 tests"� and Graphics WinMark�xe "Graphics WinMark 98 tests"� test suites.

WinBench 98 performs only one pass of each video clip during a test, but performs two passes if you want to calculate the maximum frame rate. 

You can play up to nine different video clips at once (if the system's monitor can display them without overlapping the windows). Running a video clip in multiple windows provides a way to stress the video subsystem and help find possible bottlenecks. You can control this setting on the � REF _Ref399123541 \* MERGEFORMAT �User Video test settings� tab. 

The CD-ROM that includes WinBench 98 also includes WinBench 98's video clips. When you run a video test, that CD-ROM must be in the CD-ROM drive so WinBench 98 can find the files it needs to run the test.

"Zoomed�xe "Zoomed"�" following a test name means the clip runs at the current resolution and the clip is scaled to fit the current resolution. In an "unzoomed" test, the clip is centered in the display. A full-screen test (for user-defined video tests only; you set this up on the � REF _Ref399123541 \* MERGEFORMAT �User Video test settings� tab) changes the monitor resolution to match that of the clip.

You can control how WinBench 98 plays the video clips using the � REF _Ref399123539 \* MERGEFORMAT �Video test settings� and � REF _Ref399123541 \* MERGEFORMAT �User Video test settings� tabs.

Because the test files WinBench 98 uses for the CD-ROM and full-motion video tests are very large, not all versions of WinBench 98 contain these tests.��You can use the Benchmark Request Form� \Relate " Benchmark Request Form" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`BenchmarkRequestForm') � to request the WinBench 98 CD-ROM, which includes the CD-ROM and full�motion video tests. Or, if you have a browser, you can request� \Relate "request" \D2HHelpMacro ||WinHlp40||ExecFile(`http://www1.zdnet.com/zdbop/reqfrm.html',`',1,`NoInternetconnection') � the CD-ROM at the ZDBOp web site. � \definition "Note" ��� Note��

�xe "Video tests"�About the video tests� \ALink (video) �

WinBench 98's video tests provide concrete measures of a PC's ability to play full-motion video. Video playback functions stress multiple areas of the PC, including the PC's processor and graphics subsystems, as well as the CD-ROM or disk subsystems, depending on the location of the video clips you're playing. 

The CD-ROM that includes WinBench 98 also includes WinBench 98's video clips. When you run a video test, that CD-ROM must be in the CD-ROM drive so WinBench 98 can find the files it needs to run the test.� \definition "Note" ��{bmc quic0004.bmp} Note��WinBench 98 packages its video tests into these suites: 

Video Scaling Tests� \Relate "wb98.doc!22", "Video Scaling Tests" \D2HTargetDefault �

Video Tests� \Relate "wb98.doc!23", "Video Tests" \D2HTargetDefault � (runs all of the video tests)

For each video test, WinBench 98 plays a video clip twice. (If you'd like information on what a video test does frame�by�frame, see � REF _Ref367275066 \* MERGEFORMAT �Action video clips�.)

In most other WinBench tests, the larger the WinBench 98 test result, the better the performance. With WinBench 98's video test results� \Relate "wb98.doc!19", "video test results" \D2HTargetDefault �, however, bigger numbers do not always mean better performance. 

{button ,AL (`video')} More on video tests� \Relate "More on video tests" \D2HHelpMacro ||WinHlp40||AL(`video',0,`',`Main') �

�xe "Video tests"�What's new with WinBench 98's video tests� \ALink (video) �

WinBench 98 still uses the carousel action clip from versions past, but now offers it in only 30-frames-per-second clips. There are 15-second clips and one two-minute clip. There are also fewer action clips than in WinBench 98 and no talking head clips. We've instead concentrated the clips into two classes:

mainstream�xe "Video tests:mainstream"� tests should play well on today's systems; these clips typically have a data rate�xe "transfer rate"� in the 300 kbs range.

stress�xe "Video tests:stress"� tests are designed to stress today's systems and accommodate tomorrow's technologies, with data rates in the range of 900 kbs. 

WinBench can play all the clips (except the 2-minute one) in two different kinds of tests: one that plays the clip at its normal size and one that scales the clip to fill the screen.

WinBench 98 offers the following compression/decompression modules (CODECs�xe "CODECs"�):

Cinepak�xe "Cinepak"�

Indeo�xe "Indeo"� 3.2

Indeo 4.1 

MPEG-1�xe "MPEG"�

{button ,AL (`video')} More on video tests� \Relate "More on video tests" \D2HHelpMacro ||WinHlp40||AL(`video',0,`',`Main') �



�xe "Video tests"��xe "Video tests:mainstream"�Mainstream video tests

The tests that run clips typical of commercial software are:

Video/Action(Long), Indeo�xe "Indeo"� 3.2, 320x240, 30fps, 300KB/S�Video/Action, Cinepak,�xe "Cinepak"� 320x240, 30fps, 300KB/S�Video/Action, Cinepak, 320x240, 30fps, 300KB/S, Zoomed�Video/Action, Indeo 3.2, 320x240, 30fps, 300KB/S�Video/Action, Indeo 3.2, 320x240, 30fps, 300KB/S, Zoomed�Video/Action, Indeo 4.1, 320x240, 30fps, 300KB/S�Video/Action, Indeo 4.1, 320x240, 30fps, 300KB/S, Zoomed�Video/Action, MPEG-1,�xe "MPEG"� 352x240, 30fps, 150KB/S�Video/Action, MPEG-1, 352x240, 30fps, 150KB/S, Zoomed�

�xe "Video tests"��xe "Video tests:stress"�Stress video tests

The tests that run clips designed to stress the video subsystem are:

Video/Action, Cinepak,�xe "Cinepak"� 640x480, 30fps, 900KB/S�Video/Action, Cinepak, 640x480, 30fps, 900KB/S, Zoomed�Video/Action, Indeo�xe "Indeo"� 3.2, 640x480, 30fps, 900KB/S�Video/Action, Indeo 3.2, 640x480, 30fps, 900KB/S, Zoomed�Video/Action, Indeo 4.1, 640x480, 30fps, 900KB/S�Video/Action, Indeo 4.1, 640x480, 30fps, 900KB/S, Zoomed�Video/Action, MPEG-1,�xe "MPEG"� 352x240, 30fps, 300KB/S�Video/Action, MPEG-1, 352x240, 30fps, 300KB/S, Zoomed�

Understanding a video test name� \ALink (video) �

Each video test name begins with the word "Video." A standard video test name uses the following construction:

Video/clip type, CODEC, resolution,�xe "screen resolution"� frames per second, minimum data rate,�xe "transfer rate"� [Zoomed]



This part of the video test name:�Tells you:��clip type�The type of video clip, which will always be an action clip.��CODEC�The name of the CODEC that decompresses the video clip when WinBench 98 plays it. The CODECs�xe "CODECs"� are:

Cinepak�xe "Cinepak"�

Indeo�xe "Indeo"� 3.2

Indeo 4.1

MPEG-1�xe "MPEG"���Resolution�The screen resolution of the video clip (how wide and how high the picture is, in pixels). Resolutions�xe "screen resolution"� are:

320x240

640x480

352x240 (for MPEG only)��frames per second�The number of frames per second (fps) at which the video clip plays. The rate for all of WinBench 98's clips is 30 fps.��minimum data rate�The data rate (in kilobytes per second or KB/S) for the CD-ROM drive required to support playing the video clip without dropping frames (assuming the rest of the system doesn't introduce a bottleneck).

The data rate:	Indicates a:

150KB/S	1x-speed CD-ROM drive�300KB/S 	2x-speed CD-ROM drive�900KB/S	6x-speed CD-ROM drive��Zoomed�"Zoomed�xe "Zoomed"�" following a test name means the clip runs at the current resolution and the clip is scaled to fit. ��For example, the test name:

Video/Action, Cinepak, 320x240, 15 fps, 300KB/S

tells you: the clip is a video test of the carousel decompressed with the Cinepak CODEC, at a resolution of 320x240 pixels, at 15 frames per second, and playable on a double-speed CD-ROM drive without dropped frames.

{button ,AL (`video')} More on video tests� \Keyword "Video tests" �� \Relate "More on video tests" \D2HHelpMacro ||WinHlp40||AL(`video',0,`',`Main') �



�xe "results"�Explaining the video tests' results � \ALink (video;results) �

WinBench 98's video tests�xe "Video tests"� provide concrete measures of a PC's ability to play full-motion video. Video playback functions stress multiple areas of the PC, including the PC's processor and graphics subsystems, as well as the CD-ROM or disk subsystems, depending on the location of the video clips you're playing. 

The CD-ROM that includes WinBench 98 also includes WinBench 98's video clips. When you run a video test, that CD-ROM must be in the CD-ROM drive so WinBench 98 can find the files it needs to run the test.� \definition "Note" ��� Note��For each video test, WinBench 98 produces five results. In most other tests, the larger the WinBench 98 test result, the better the performance. With WinBench 98's video tests, however, bigger numbers do not always mean better performance. The following table explains what a video test result can tell you.�

This video test:�Reports results in these units�Tells you about:�And you want to see:�������Visual Quality�Frames Dropped�xe "Frames Dropped"��The PC's ability to keep up while playing the test's video clip.�Lower numbers are better, because the fewer frames the PC drops during the video clip, the better the subjective quality of the picture. WinBench 98 also adds a note to the Table of Results indicating the total number of frames for the video clip.�������Audio Quality�Audio Breaks�The PC's ability to play the video clip's audio without gaps in the sound.�Lower numbers are better, because the fewer breaks in the audio, the better the subjective quality of the sound.�������Temporal Quality�xe "Temporal Quality"��Percent Nominal Speed�The speed at which the video clip ran versus the speed at which it should have run, shown as a percentage.�The ideal percentage is 100.

If the percentage is greater than 100, it took the PC less time to run the video clip than the actual length of the video clip.

If the percentage is less than 100, it took the PC more time to run the video clip than the actual length of the video clip.

All video clips are 15 seconds long except for one long video clip, which runs 120 seconds. If you're hearing a high number of audio breaks, then the Percent Nominal Speed will probably be less than 100 percent.�������Max Frame Rate�xe "Max Frame Rate"� �Frames/Sec�The number of frames per second the PC was able to display during the video clip when WinBench 98 plays every frame of the video clip as fast as it possibly can without sound.�Higher numbers are better.

WinBench 98 calculates this result under the following conditions:

If you're running the clip using the MCI interface (the ActiveMovie option is unchecked in the Video test settings tab� \Relate "wb98.doc!79", "Video test settings tab" \D2HTargetDefault �) and the subsystem is Video for Windows, then you get the result.

If you're running the clip using the ActiveMovie interface (the ActiveMovie option is checked in the Video test settings tab), you get the result.

If you're running an MPEG clip using the MCI interface, then there is no result. �������CPU Utilization�xe "CPU utilization"��Percent Used�The percentage of the total processor time the PC spends running the video clip.�Lower numbers are better, because the less time the CPU spends running the video clip, the more time it has to do other things. To determine how much CPU time is available to other applications for other work while WinBench 98 played the video clip, subtract the Percent Used result from 100.��{button ,AL (`video')} More on video tests� \Relate "More on video tests" \D2HHelpMacro ||WinHlp40||AL(`video',0,`',`Main') �



�xe "Video tests"�Running the full-motion video tests� \ALink (video) �

To run a video test, you use the Select Tests dialog box� \Relate "Select Tests dialog box" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`UsingtheSelectTestsdialogbox') �.

To run a video test, you must have the CD-ROM that contains WinBench 98 in the drive. The video tests require a particular set of AVI clips located on the CD-ROM.� \definition "Note" ��� Note��From the Select Tests dialog box, add the video test name(s) you wish to run. (There is no weighted Mark suite for the video tests.) Each video test name� \Relate "wb98.doc!24", "video test name" \D2HTargetDefault � begins with the word “Video.” 

{button ,AL (`video')} More on video tests� \Relate "More on video tests" \D2HHelpMacro ||WinHlp40||AL(`video',0,`',`Main') �



The video test suites� \ALink (video) �

The Video Scaling Tests suite� \ALink (vidsuites) �

The Video Scaling Tests suite uses video tests�xe "Video tests"� with a particular CODEC, data rate,�xe "transfer rate"� and resolution�xe "screen resolution"� and varies the video clip's scaling. This suite uses five different cases of scaling. You can use this suite to measure how video clip scaling can affect the PC's performance.

See � REF _Ref367111865 \* MERGEFORMAT ��xe "results"�Explaining the video tests' results� for more information on the results these tests return.

Video/Action, Cinepak,�xe "Cinepak"� 320x240, 30fps, 300KB/S, Zoomed�Video/Action, Cinepak, 640x480, 30fps, 900KB/S, Zoomed�Video/Action, Indeo�xe "Indeo"� 3.2, 320x240, 30fps, 300KB/S, Zoomed�Video/Action, Indeo 3.2, 640x480, 30fps, 900KB/S, Zoomed�Video/Action, Indeo 4.1, 320x240, 30fps, 300KB/S, Zoomed�Video/Action, Indeo 4.1, 640x480, 30fps, 900KB/S, Zoomed�Video/Action, MPEG-1,�xe "MPEG"� 352x240, 30fps, 150KB/S, Zoomed�Video/Action, MPEG-1, 352x240, 30fps, 300KB/S, Zoomed�

{button ,AL (`vidsuites')} More on the video tests suites� \Relate "More on the video tests suites" \D2HHelpMacro ||WinHlp40||AL(`vidsuites',0,`',`Main') �



�xe "Video tests"�The Video Tests suite� \ALink (vidsuites) �

The Video Tests suite runs every video test, one after the other (excluding any user-supplied clips).

See � REF _Ref367111865 \* MERGEFORMAT ��xe "results"�Explaining the video tests' results� for more information on the results these tests return.

When you choose the Video Tests suite, WinBench 98 runs all of its video tests:

Video/Action(Long), Indeo�xe "Indeo"� 3.2, 320x240, 30fps, 300KB/S�Video/Action, Cinepak,�xe "Cinepak"� 320x240, 30fps, 300KB/S�Video/Action, Cinepak, 320x240, 30fps, 300KB/S, Zoomed�Video/Action, Cinepak, 640x480, 30fps, 900KB/S�Video/Action, Cinepak, 640x480, 30fps, 900KB/S, Zoomed�Video/Action, Indeo 3.2, 320x240, 30fps, 300KB/S�Video/Action, Indeo 3.2, 320x240, 30fps, 300KB/S, Zoomed�Video/Action, Indeo 3.2, 640x480, 30fps, 900KB/S�Video/Action, Indeo 3.2, 640x480, 30fps, 900KB/S, Zoomed�Video/Action, Indeo 4.1, 320x240, 30fps, 300KB/S�Video/Action, Indeo 4.1, 320x240, 30fps, 300KB/S, Zoomed�Video/Action, Indeo 4.1, 640x480, 30fps, 900KB/S�Video/Action, Indeo 4.1, 640x480, 30fps, 900KB/S, Zoomed�Video/Action, MPEG-1,�xe "MPEG"� 352x240, 30fps, 150KB/S�Video/Action, MPEG-1, 352x240, 30fps, 150KB/S, Zoomed�Video/Action, MPEG-1, 352x240, 30fps, 300KB/S�Video/Action, MPEG-1, 352x240, 30fps, 300KB/S, Zoomed�

{button ,AL (`vidsuites')} More on the video tests suites� \Relate "More on the video tests suites" \D2HHelpMacro ||WinHlp40||AL(`vidsuites',0,`',`Main') �



�xe "Video tests"��xe "tips on running the tests"�Tips on running the video tests� \ALink (video) �

The following sections provide a few tips on how to used WinBench 98's video tests to measure the video subsystem’s performance. Also, be sure to read the section Problems with video tests.�xe "Video tests:tips for running"�

{button ,AL (`video')} More on video tests� \Relate "More on video tests" \D2HHelpMacro ||WinHlp40||AL(`video',0,`',`Main') �

{button ,AL (`techsupp')} More on tips and troubleshooting� \Keyword "troubleshooting" �� \Relate "More on tips and troubleshooting" \D2HHelpMacro ||WinHlp40||AL(`techsupp',0,`',`Main') �

Picking video clips

If you want to measure video subsystem performance for typical applications, pick single or double speed (150 or 300KB/S) video clips. Most applications assume single or double speed drives. Higher frames per second or a lower data rate�xe "transfer rate"� will decrease the quality of individual frames.

If you want to stress the video subsystem, choose one of the higher data rate video clips (for example, a clip at 900KB/S).



Should you play the video clips from the CD-ROM or hard disk?

In most cases, you should play all clips directly from the CD-ROM when measuring system performance.

If you want to measure graphics adapter performance in a graphics card roundup (leaving the rest of the system constant), you should copy the clips to the test PC’s hard disk to eliminate any bottlenecks introduced by the CD-ROM drive.

You can control whether to play the clip from the CD-ROM or the hard disk by using the � REF _Ref395522803 \* MERGEFORMAT �Video� tab.



What video test measurement do you report?� \ALink (video) �

The two most important video test measurements to report are Max Frame Rate and Frames Dropped.�xe "video tests:best results to report"�

Max Frame Rate�xe "Max Frame Rate"�

You should note that, of the five video test scores� \Relate "wb98.doc!19", "five video test scores" \D2HTargetDefault � WinBench 98 returns, only one of them — Max Frame Rate — offers a score that allows you directly compare performance among different systems. For example, if Computer A has a Max Frame Rate of 10 and Computer B has a Max Frame Rate of 20, then you can safely say that Computer B runs the clip twice as fast as Computer A. 

If the clip is limited by the graphics adapter, by playing the clip at full speed without sound, the Max Frame Rate test isolates the graphics subsystem and offers a truer picture of subsystem performance.

Note, however, that even the Max Frame Rate result can be limited by either the CD-ROM drive's speed (because the benchmark is retrieving the video clips from the WinBench 98 CD-ROM for the test) or the graphics adapter. 

Frames Dropped�xe "Frames Dropped"�

The other four video test results are best used when gauging the performance of a single system. It is wrong to say that, because Computer A's dropped frame count is 10 and Computer B's dropped frame count is 20, that A is faster than B at playing that clip. The Frames Dropped result only indicates that there's a bottleneck somewhere in the system (usually the CD-ROM drive or the graphics adapter).

If all the test PCs produce very good results (close to zero) for Frames Dropped , you can further differentiate the PCs by using the CPU Utilization�xe "CPU utilization"� measurement. This measurement indicates the amount of CPU bandwidth consumed when playing the video clip (lower results are better).

For example, suppose the Frames Dropped score for two systems is zero, but the CPU Utilization score for Machine C is 10 percent and the score for Machine D is 50 percent. In this case, Machine C offers the better performance because only 10 percent of its CPU was bing used during the test, meaning the CPU had more resources to do other tasks. Machine D's performance is worse because more CPU resources were required to run the test, making the CPU less available for other work. 

See Also:

Explaining the video tests' results� \Relate "wb98.doc!19", "Explaining the video tests' results" \D2HTargetDefault �



The video clips� \ALink (video) �

This section includes the following diverse bits of information on the video clips:

Tables� \Relate "wb98.doc!73", "Tables" \D2HTargetDefault � listing what you should see at certain frame numbers during the action video clip

A table� \Relate "wb98.doc!80", "table" \D2HTargetDefault � mapping each video test name to the .AVI or .MPG video clip file

A table� \Relate "wb98.doc!81", "table" \D2HTargetDefault � listing the attributes (such as type of clip, compression, resolution,�xe "screen resolution"� and so on) for each .AVI and .MPG video clip file



{button ,AL (`video')} More on video tests� \Keyword "Video tests" �� \Relate "More on video tests" \D2HHelpMacro ||WinHlp40||AL(`video',0,`',`Main') �



Action video clips

We include lots of detail in this section because when you first run a WinBench 98 video test, it may be difficult to distinguish between actual display problems and the editing of the video. 

Each action video clip is 15 seconds long except for one long video clip that lasts 120 seconds. The action video clips show different scenes of a moving carousel and include background music. The following tables list the different scenes in the action video clips.�xe "Video tests:description of action clip"�

What the tables show

The following tables identify the frame-number-per-second using the following format: minutes:seconds:frame number. Frame numbers run from 0-29, or 30 frames per second. (30 fps is the industry-standard frames-per-second rate.) For example, the number 14:29 indicates the 29th (last) frame at the 14-second mark of the video clip, and the number 01:10:05 indicates the 5th frame at the 1 minute and 10-second mark of the video clip.

Table 1: 15-second video clips



In these frame numbers:�You'll see:��00:00—04:29�The carousel accelerating.��05:00�A cut to a different scene.��05:00—9:29�The carousel running at full speed. Two carousel rabbits cross the frame.��10:00�A cut to a different scene.��10:00—14:29�The carousel slowing down.���

Table 2: 120-second video clip



In these frame numbers:�You'll see:��00:00:00—00:04:29�The carousel accelerating.��00:05:00—00:06:11�Screen splits to reveal shot of carousel horse's head.��00:06:12—00:07:14�Still shot of the carousel horse's head.��00:07:15—00:08:22�Hole opens in center to reveal the running carousel.��00:08:23—00:12:13�Carousel runs.��00:12:14—00:13:28�8-sectioned wipe to a carousel horse's head.��00:13:29—00:14:29�Still shot of the carousel horse's head.��00:15:00—00:16:14�Clock-sweep wipe to reveal the running carousel.��00:16:15—00:19:29�Carousel runs.��00:20:00—00:21:13�Jagged-edge wipe from upper-left corner to reveal carousel horse's head.��00:21:14—00:22:14�Still shot of the carousel horse's head.��00:22:15—00:22:22�Fade to the running carousel.��00:22:23—00:25:00�Carousel horse passes through the frame.��00:25:01—00:25:09�Fade to a brown carousel horse.��00:25:10—00:29:02�Carousel horse passes through the frame.��00:29:03—00:29:10�Fade to carousel rabbits.��00:29:11—00:34:13�Carousel rabbits pass through the frame.��00:34:14—00:34:21�Fade to a carousel horse.��00:34:22—00:36:14�Carousel horse passes through the frame.��00:36:15—00:36:24�Flash to a carousel tiger's head.��00:36:25—00:38:21�Still shot of the carousel tiger's head.��00:38:22—00:40:04�Psychedelic wipe to the running carousel.��00:40:05—00:46:07�Carousel runs.��00:46:08—00:46:29�Circular wipe from upper-right and lower-left corners to reveal carousel horse's head.��00:47:00—00:47:20�Still shot of carousel horse's head.��00:47:21—00:48:12�Jagged-burst wipe from center to reveal carousel horse's head bobbing up and down.��00:48:13—00:54:08�The carousel horse's head bobs up and down.��00:54:09—00:54:16�Fade to a carousel bird's head.��00:54:17—01:01:02�The carousel bird's head bobs up and down.��01:01:03—01:01:11�Fade to two carousel horse's heads.��01:01:12—01:03:04�The carousel horses' heads bob up and down.��01:03:04—01:03:12�Fade to a carousel cat with a fish in its mouth.��01:03:13—01:06:02�The carousel cat's head bobs up and down.��01:06:03—01:06:10�Fade to two carousel horses.��01:06:11—01:09:10�The carousel horses' heads bob up and down.��01:09:11—01:10:04�Heart-shaped wipe from center to reveal a carousel giraffe's head.��01:10:05—01:11:15�Still shot of a carousel giraffe's head.��01:11:16—01:12:08�Page-turn wipe to the carousel running as seen from the inside of the carousel.��01:12:09—01:21:09�Carousel runs.��01:21:10—01:21:28�Building-block wipe from left side to carousel horse's head.��01:21:29—01:22:29�Still shot of carousel horse's head.��01:23:00—01:23:22�Rectangular wipe from upper-left to the running carousel.��01:23:23—01:29:12�Carousel runs.��01:29:13—01:30:09�Jagged, multisection wipe reveal carousel bird's head.��01:30:10—01:32:07�Still shot of carousel bird's head.��01:32:08—01:33:05�Carousel bird's head shrinks and flips into center to reveal the running carousel.��01:33:06—01:43:20�Carousel runs.��01:43:21—01:44:13�Wavy, rotating wipe from center to the carousel slowing down.��01:44:14—01:59:29�Carousel slows almost to a stop.��Mapping the video test names to the video clip filenames

The following table lists the .AVI and .MPG video clip filename WinBench 98 runs for each video test. All tests are in the VIDEO98 directory on the WinBench 98 CD-ROM.

"Zoomed�xe "Zoomed"�" following a test name means the clip runs at the current resolution and the clip is scaled to fit the current resolution. In an "unzoomed" test, the clip is centered in the display. A full-screen test (for user-defined video tests only) changes the monitor resolution to match that of the clip.



Test name:�Video clip filename:��Video/Action(Long), Indeo 3.2, 320x240, 30fps, 300KB/S�IN320L3.AVI��Video/Action, Cinepak, 320x240, 30fps, 300KB/S�CP320S3.AVI��Video/Action, Cinepak, 320x240, 30fps, 300KB/S, Zoomed�CP320S3.AVI��Video/Action, Cinepak, 640x480, 30fps, 900KB/S�CP640S9.AVI��Video/Action, Cinepak, 640x480, 30fps, 900KB/S, Zoomed�CP640S9.AVI��Video/Action, Indeo 3.2, 320x240, 30fps, 300KB/S�IN320S3.AVI��Video/Action, Indeo 3.2, 320x240, 30fps, 300KB/S, Zoomed�IN320S3.AVI��Video/Action, Indeo 3.2, 640x480, 30fps, 900KB/S�IN640S9.AVI��Video/Action, Indeo 3.2, 640x480, 30fps, 900KB/S, Zoomed�IN640S9.AVI��Video/Action, Indeo 4.1, 320x240, 30fps, 300KB/S�I4320S3.AVI��Video/Action, Indeo 4.1, 320x240, 30fps, 300KB/S, Zoomed�IN320S3.AVI�� Video/Action, Indeo 4.1, 640x480, 30fps, 900KB/S�I4640S9.AVI��Video/Action, Indeo 4.1, 640x480, 30fps, 900KB/S, Zoomed�I4640S9.AVI��Video/Action, MPEG-1, 352x240, 30fps, 150KB/S�MP320S1.MPG��Video/Action, MPEG-1, 352x240, 30fps, 150KB/S, Zoomed�MP320S1.MPG��Video/Action, MPEG-1, 352x240, 30fps, 300KB/S�MP320S3.MPG��Video/Action, MPEG-1, 352x240, 30fps, 300KB/S, Zoomed�MP320S3.MPG��



Video clip attributes

The following large table lists the video attributes for each .AVI and .MPG video clip file.

The table's column headings are:

Column�Description��Filename�The video clip's filename��Type�Action clip of a carousel��Secs�The video clip's length in seconds��Compression�The type of compression used on the clip��Resolution�xe "screen resolution"��The video clip's resolution��fps�The number of frames per second for the video clip��KB/S�The video clip's data rate�xe "transfer rate"� in kilobytes per second��Audio Format�The video clip's audio format: S for sterero��

Filename�Type�Secs�Compression�Resolution�fps�KB/S�Audio Format��IN320L3.AVI�Action�120�Indeo 3.2�xe "Cinepak"��320x240�30�256.5�8bit 22KHz S��CP320S3.AVI�Action�15�Cinepak�320x240�30�325.58�8bit 22KHz S��CP640S9.AVI�Action�15�Cinepak�xe "Indeo"��640x480�30�915.71�16bit 22KHz S��IN320S3.AVI�Action�15�Indeo 3.2�320x240�30�303.31�8bit 22KHz S��IN640S9.AVI�Action�15�Indeo 3.2�640x480�30�896.51�16bit 22KHz S��I4320S3.AVI�Action�15�Indeo 4.1�320x240�30�297.51�8bit 22KHz S��IN320S3.AVI�Action�15�Indeo 4.1�320x240�30�297.51�8bit 22KHz S��I4640S9.AVI�Action�15�Indeo 4.1�640x480�30�891.65�16bit 22KHz S��MP320S1.MPG�Action�15�MPEG-1�352x240�30�150�8bit 22KHz S��MP320S3.MPG�Action�15�MPEG-1�352x240�30�300�16bit 22KHz S��









�WinBench 98 Results

�xe "results"�Quick Clicks: Results� \ALink (results) �

WinBench 98 reports its test results in a number of different units (such as bytes per second), with some results being unitless, as shown in the following table. Unless otherwise noted, bigger numbers are better.�xe "WinBench 98:how test results are reported"��xe "results:table of tests and result units"�

See Explaining the video tests' results� \Relate "wb98.doc!19", "Explaining the video tests' results" \D2HTargetDefault � for more information on the video results.

This type of test:�Produces results with this unit of measurement:��Disk��WinMark and inspection tests�1000 Bytes/Sec��Access Time�xe "Access Time"��Milliseconds��CPU Utilization�xe "CPU utilization"��Percent Used (smaller is better)��Graphics��WinMark tests�Unitless��Inspection tests�Million Pixels/Sec��Processor��CPUmark�xe "CPUmark"��Unitless��CD-ROM ��WinMark and inspection tests�1000 Bytes/Sec��Access Time�xe "Access Time"��Milliseconds��CPU Utilization�Percent Used (smaller is better)��Video��Visual Quality�Frames Dropped (smaller is better)��Audio Quality�Audio Breaks (smaller is better)��Temporal Quality�Percent Nominal Speed (ideal is 100)��Max Frame Rate�Frames/Sec��CPU Utilization�Percent Used (smaller is better)��DirectDraw�xe "DirectDraw"���Inspection tests�Millions Pixels/Sec��{button ,AL (`results')} More on results� \Relate "More on results" \D2HHelpMacro ||WinHlp40||AL(`results',0,`',`Main') �

�xe "results"�Bigger marks mean better performance: comparing WinBench 98 results� \ALink (results) �

When you first look at WinBench 98's Table of Results, or at the array of numbers in the Results Viewer� \Relate "Results Viewer" \D2HHelpMacro ||WinHlp40||JumpID(`zddbview.hlp',`QuickClicks.ResultsViewer') �, the numbers may seem a little overwhelming. The most important thing to remember, however, is that with WinBench 98's WinMark results, bigger numbers mean better performance.�xe "WinBench 98:comparing results"�

"Bigger is better" doesn't apply to all of WinBench 98's results. For example, with some video test results, lower numbers actually indicate better performance. For more information, see � REF _Ref395588368 \* MERGEFORMAT ��xe "results"�How WinBench 98 �. � \definition "Note" ��� Note��Making sure a comparison is valid� \ALink (results) �

After you've run WinBench 98, you'll want to use its results�xe "results"� to judge a PC's performance. You should, however, remember a few very important details before you begin making any comparisons:�xe "WinBench 98:ensuring valid comparisons"�

1.	IMPORTANT! You can't meaningfully compare the most current release's results with results from previous versions of WinBench. Each new version of WinBench includes substantial changes, and those changes affect results. So, you should always compare results from the same version of WinBench.

2.	If you're trying to determine which of two PCs outperforms the other, keep in mind that a PC's hardware and software setup affects its performance. To find out about a PC's configuration at the time you ran WinBench 98, you can view� \Relate "view" \D2HHelpMacro ||WinHlp40||JumpID(`zddbview.hlp',`Viewingacomputer.ssysteminformation') � its System Info in the Results Viewer. 

3.	You must make meaningful comparisons. If your goal is to compare the performance of two graphics adapters, test both adapters in the same system or in two identical systems. If you test the boards in different systems, the differences in those systems are likely to affect the benchmark results. 

�xe "results"�Finding comparison results

After you've run WinBench 98 and have results for the PC, you have several options for places to find comparison results. This section explains where to find WinBench 98 results to use for comparison.

Using on-line services

If you have a modem and some sort of communications software, you can access Ziff-Davis' on-line services at ZDNet™/World Wide Web Edition (http://www.zdnet.com)

Using the ZDNet site, you can discuss benchmark results with other ZD testers and editors and with ZD's benchmark developers.

Checking Ziff-Davis publications

A good way to determine how a PC compares to other PCs is to check published WinBench 98 results in Ziff-Davis publications. Many ZD publications provide PC reviews that include WinBench 98 performance results.

You can find published results in "First Looks™" articles, comparative reviews, and other stories in such Ziff-Davis publications as:

Country�Publication(s)��United States�Computer Life™�Computer Gaming World™�Computer Shopper®�Family PC™�Inter@ctive Week™�PC/Computing®�PC Magazine®�PC Week®�Windows® Sources™�ZD Internet Magazine™��United Kingdom�Computer Life™�PC Direct®�PC Magazine®��France�PC Direct®�PC Expert®��Germany�PC Direkt®�PC Professionell®��Mexico�PC/Computing® en Español��People's Republic of China�PC Magazine®�PC/Computing®��You can also find articles about Ziff-Davis benchmarks on Computer Library's Computer Select® CD-ROM, a database of computer-related product information.

�xe "results"�Publishing your results� \ALink (results) �

The license agreement�xe "license agreement"�� \Relate "wb98.doc!25", "license agreement" \D2HTargetDefault � requires you to include certain information about a PC with any benchmark results you publish.�xe "results:publishing WinBench 98"��xe "publishing your results"� If you publish a PC’s WinBench 98 results, you would need to say something similar to: �xe "WinBench 98:publishing your results"�

	Ziff-Davis’ WinBench® 98 Version 1.0 achieved a Business Graphics WinMark™�xe "Graphics WinMark 98 tests"� 98 score of X on WXY PC Corp. Model 466 with a 66�MHz Intel dual 486DX2�66 CPU, 8MB of RAM, 64KB RAM cache, 200MB hard disk, IDE controller, FAT file system, and no hardware disk cache. The test PC used XYZ Corp. XYZ Graphics adapter with 2MB VRAM and XYZ.DRV version 1.1 driver, a refresh rate of 72 Hz, Microsoft Video for Windows version 1.1e, and Intel Indeo™�xe "Indeo"� Video version 3.2 CODEC. The test PC used XYZ Corp. XYZ CD-ROM Quad-Speed drive, XYZ Corp. CD-ROM controller, with no controller RAM cache and no CD-ROM specific software cache. The test PC also used MS�DOS 7.0, Microsoft Windows 95,�xe "Windows 95"� the system disk cache using all available memory, a resolution�xe "screen resolution"� and color depth�xe "color depth"� of 800 by 600 pixels with 256 colors, and disk compression utility ABC version 1.0 enabled. All products used in the test were shipping versions available to the general public, and Ziff-Davis did not verify the test and its results.

	WinBench® is a registered trademark and WinMark™ is a trademark of Ziff-Davis Inc.

You can find most of this information in WinBench 98's System Info dialog box.

�Troubleshooting Problems�xe "troubleshooting"�

�xe "troubleshooting"�Troubleshooting WinBench 98 problems

If you have problems running WinBench 98, see if you can resolve it by reviewing the following list of troubleshooting topics. Also, take a look at common troubleshooting topics� \Relate "troubleshooting topics" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`Commontechnicalsupportissues') � covered in the user interface help file. 

If you have a problem and can't resolve it after using the information in this help file, fill out a Problem Report Form (either here� \Relate "here" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`ProblemReportForm') � or, if your system is connected to a browser, at the ZDBOp web site� \Relate "ZDBOp web site" \D2HHelpMacro ||WinHlp40||ExecFile(`http://www1.zdnet.com/zdbop/techfrm.html',`',1,`108') �) and send it to WinBench 98 Technical Support.



What do you need help with?



�� \Relate "wb98.doc!27", "^1" \D2HWindow Proc ��Which button should I click: Abort, Retry, or Ignore?���� \Relate "wb98.doc!28", "^1" \D2HWindow Proc ��The PC crashed during the test. ���� \Relate "wb98.doc!29", "^1" \D2HWindow Proc ��WinBench 98 says a file is "inaccessible" or doesn't exist. ���� \Relate "wb98.doc!30", "^1" \D2HWindow Proc ��A video or ActiveMovie�xe "ActiveMovie"� test or crashed on my system.���� \Relate "wb98.doc!31", "^1" \D2HWindow Proc ��WinBench 98 says there's an installation error.�xe "errors"����� \Relate "^1" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`Ifthebenchmarkfailstostart') ��WinBench 98 never gets past starting up. ���� \Relate "wb98.doc!32", "^1" \D2HWindow Proc ��My Windows NT�xe "Windows NT"� system says it's low on virtual memory.���� \Relate "wb98.doc!33", "^1" \D2HWindow Proc ��WinBench 98 is having trouble working with my results files.���� \Relate "wb98.doc!34", "^1" \D2HWindow Proc ��I'm getting errors�xe "errors"� when running the disk tests.���� \Relate "wb98.doc!35", "^1" \D2HWindow Proc ��WinBench 98 says a path is invalid.���� \Relate "wb98.doc!36", "^1" \D2HWindow Proc ��WinBench 98 says there's a compatibility problem.���� \Relate "wb98.doc!37", "^1" \D2HWindow Proc ��WinBench 98 says there's a corrupt file. ���� \Relate "wb98.doc!61", "^1" \D2HWindow Proc ��WinBench 98 hangs my system when running a Graphics WinMark�xe "Graphics WinMark 98 tests"� test.���� \Relate "wb98.doc!62", "^1" \D2HWindow Proc ��The CPUmark�xe "CPUmark"� test times out.��	



{button ,AL (`techsupp')} More on troubleshooting� \Relate "More on troubleshooting" \D2HHelpMacro ||WinHlp40||AL(`techsupp',0,`',`Main') �



Troubleshooting reference topics

Abort/Retry/Ignore

If a test halts with an error,�xe "errors"� press OK at the error message dialog box. WinBench 98 will then display a dialog box with three buttons: Abort, Retry, and Ignore. 

Press Abort if you want to cancel the test and return to the main window. 

Press Retry to run the test again. 

Press Ignore to skip the test.

Ensuring WinBench 98 cleans up after a crash

If the PC crashes during a test, WinBench 98 may not clean up the test files. You should restart Windows first, and then restart WinBench 98. When you restart WinBench 98, the benchmark automatically executes its cleanup program.

What to do if files are "inaccessible"

If you receive error�xe "errors"� messages indicating that files are inaccessible or don't exist while installing WinBench 98's files, you may need to check the following items:

The test system may not have enough free disk space� \Relate "wb98.doc!26", "free disk space" \D2HTargetDefault � to install the files. Try freeing up disk space.

If WinBench 98 is running  the tests on a compressed drive, the disk compression product may be overestimating the compression ratio. Try turning off file compression or running the tests on an uncompressed drive. 

Make sure the file exists.

Make sure you have access to the file and its directory.

Check to see if the file is write-protected.

Check to see if the file is corrupt. You may need to re-install WinBench 98 to ensure the files are not corrupted.

�xe "Video tests"��xe "ActiveMovie"�Problems with video tests and the ActiveMovie control

When you run a video test, WinBench 98 displays the name of the video clip file associated with that test at the bottom of the window. You can find these video clip files in the \VIDEO98 directory on the CD-ROM that contains WinBench 98.



Because the test files WinBench 98 uses for the CD-ROM and full-motion video tests are very large, not all versions of WinBench 98 contain these tests.��You can use the Benchmark Request Form� \Relate "Benchmark Request Form" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`BenchmarkRequestForm') � to request the WinBench 98 CD-ROM, which includes the CD-ROM and full�motion video tests.Or, if you have a browser, you can request� \Relate "request" \D2HHelpMacro ||WinHlp40||ExecFile(`http://www1.zdnet.com/zdbop/reqfrm.html',`',1,`NoInternetconnection') � the CD-ROM at the ZDBOp web site. � \definition "Note" ��� Note��If a video test fails, you should first do the following before contacting ZDBOp:

1.	Determine the movie file WinBench 98 was playing when the failure occurred.

2.	Reboot the machine.

3.	Start the Windows program ActiveMovie control (usually located in the Windows Accessories group). 

4.	Open the movie file in the ActiveMovie control by choosing Open from the File menu.

5.	Play the movie by clicking the play button.

If ActiveMovie can't play the movie, the problem may be due to the display driver. You may want to report the problem to the display adapter vendor.

If ActiveMovie can play the movie, the problem may be due to WinBench 98, and you should report the problem to ZDBOp.

Setup messages

If WinBench 98 has problems during installation, it will display an error�xe "errors"� message. The message that appears on the screen will explain what happened and what you should do to correct the problem. Problems that can generate a setup error message include a failed installation, an invalid disk drive or path name, or insufficient disk space.

NT: Running low on virtual memory

At times, you may see an error�xe "errors"� message on Windows NT�xe "Windows NT:low on virtual memory"� saying the system is running low on virtual memory. To avoid those messages, set the minimum swap file�xe "swap file"� size to one-and-a-half times the size of physical memory. � XE "virtual memory" �

� To change the system's swap file size:

1.	Right-click the My Computer icon on the desktop. A shortcut menu appears.

2.	Click on Properties. The System Properties dialog box appears.

3.	Click on the Performance tab.

4.	Under Advanced Settings, click Virtual Memory. The Virtual Memory dialog box appears.

5.	Click Let me specify my own virtual memory settings.

6.	Enter the appropriate Minimum and Maximum swap file sizes.

7.	Click OK.

8.	Click OK.

�xe "results"�Results file messages

If WinBench 98 encounters problems while you are working with results files, it will display an error�xe "errors"� message. The message that appears on the screen will explain what happened and what you should do to correct the problem. For example, if WinBench 98 cannot create a results file, it will display an error message.

Disk test messages

If WinBench 98 encounters problems while running a disk test, it will display an error�xe "errors"� message. The message that appears on the screen will explain what happened and what you should do to correct the problem. If you receive any of these messages:

1.	Make sure the test PC has the required free disk space available on the drive where the test is running.

2.	Make sure the PC has write access to the drive.

3.	If the drive is compressed, make sure the disk compression product isn't calculating the compression ratio too high.

Messages concerning paths

If the path WinBench 98 uses is invalid, it will display an error�xe "errors"� message. The message that appears on the screen will tell you what happened and what you should do to correct the problem. Problems that can generate a path error message include an invalid base or working path or pathnames that are too long.

Compatibility messages

If WinBench 98 encounters compatibility problems with a library or the operating system, it will issue an error�xe "errors"� message. In this case, you should:

1.	Make sure the test PC is using the correct version of the operating system.

2.	Reinstall WinBench 98 to ensure the PC has the correct libraries.

3.	Uninstall WinBench 98.

4.	Re-install WinBench 98.

5.	Make sure WinBench 98 is the only application running. If you're testing Windows 95 systems, use Startup Manager� \Relate "Startup Manager" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`StartupManager') � to ensure that WinBench is the only program running. (Startup Manager�xe "Startup Manager"� also works on Windows NT, but presents an incomplete list of applications.)

Corrupt file messages

If WinBench 98's files become corrupt, the benchmark will issue an error�xe "errors"� message. If you get one of these messages:

1.	Exit Windows and reboot the PC.

2.	Restart Windows.

3.	Uninstall WinBench 98.

4.	Re-install WinBench 98.

5.	Make sure WinBench 98 is the only application running. 

�xe "Graphics WinMark 98 tests"�Graphics WinMark test hangs system� \ALink (techsupp;gwm) �

Use the � REF _Ref398629098 \* MERGEFORMAT �Graphics WinMarks test settings� tab to troubleshoot the Graphics WinMark tests. A few notes on this tab's options:

You should only use these options when your system hangs or freezes while running the Graphics WinMark� \Relate "wb98.doc!60", "Graphics WinMark" \D2HTargetDefault � tests. 

WinBench 98 doesn't return a score when you select either or both of the options and is not supposed to.

If you're experiencing problems with the Graphics WinMark tests, ZDBOp may ask you to run the tests with both options active. 

Running the tests using VGA� \Relate "wb98.doc!58", "using VGA" \D2HTargetDefault � can help to expose video driver problems. If the Graphics WinMark test doesn't hang when played in VGA, then that means the video driver is likely causing the system hang. You should install an updated version of the driver.  

If running WinBench 98 with a generic video driver for Windows doesn't fix the problem, please contact us. 

{button ,AL (`techsupp')} More on troubleshooting� \Keyword "troubleshooting" �� \Relate "More on troubleshooting" \D2HHelpMacro ||WinHlp40||AL(`techsupp',0,`',`Main') �

�xe "CPUmark"�The CPUmark test times out

�xe "troubleshooting:CPUmark tests time out"��xe "CPUmark:tests time out"�Turn off ALL screen savers and power-saving features on your system and run the benchmark again.



�xe "tips on running the tests"�Tips on running WinBench 98 tests� \ALink (results) �

Here are some tips we've run across that help to ensure accurate testing and repeatable scores. �xe "tips for running tests"��xe "WinBench 98:tips for running tests"�

�xe "Windows NT"��xe "Windows 95"�Standard test procedure for Windows 95 and Windows NT

At this time, it isn't possible to defrag NTFS disks.� \definition "defragment the hard drive" ��For the most repeatable results,�xe "results"� you should stop all other programs and disable any network connections when you run WinBench 98's tests on Windows 95 or Windows NT. You should also reboot the test PC before running WinBench 98, defragment the hard drive, and use a .ZDR batch file�xe "batch file"�� \Relate "batch file" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`Usingbatchfiles') � to start WinBench 98 and run any tests.��Under these operating systems, other tasks may preemptively run during WinBench 98's tests, thus affecting the results. So you'll want to eliminate as many of these types of tasks as possible.

If you follow consistent testing procedures and don't have other tasks running, results should be reproducible.

�xe "taskbar"�Hide taskbar

You'll need to set the Windows 95�xe "Windows 95"� Taskbar to Auto Hide and clear the Always on top item to run the WinBench 98 graphics tests�xe "Graphics tests"� under Windows 95 and Windows NT�xe "Windows NT"� 4.0. The benchmark's Configuration Information� \Relate "Configuration Information" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`QuickClicks.ConfigurationInformation') � window  will warn you if these settings are set incorrectly.

�xe "Graphics tests"�Run the graphics tests full-screen

You must maximize WinBench 98 to the full size of the screen to run the graphics tests. 

Keep those CD-ROMs clean!

�xe "troubleshooting:dirty CD-ROMs"�Dirty or smudged CD-ROMs have a nasty effect on your testing because the CD-ROM drive has to keep re-reading the disc to ensure the data is accurate. This re-reading is particularly detrimental during WinBench 98's CD-ROM�xe "CD-ROM tests:dirty CD-ROMs"� and video tests.�xe "Video tests"� Because the tests access files on the CD-ROM, the drive's attempts to re-read a smudged CD-ROM makes the test take longer, which produces a longer-than-usual execution time for the test, which produces below-par results.�xe "results"�

Dirty CD-ROMs are especially noticeable on faster CD-ROM drives. Some of the faster CD-ROM drives may step down their speeds to a slower rate so they can reliably read the data.

Here’s how to handle and clean your CD-ROMs:

Use a soft, lintless cloth to wipe the CD-ROM. Don’t use a paper tissue or cleaning solvent.

When you clean a CD-ROM, wipe it from the center out to the edge. DO NOT move the cloth in a circular motion.

Hold the CD-ROM by its edges, the way you'd handle an antique phonograph record, and never put your fingers on the disc itself. 

Always keep the CD-ROM in its case or in the CD-ROM drive at all times. DO NOT leave the CD-ROM lying out on your desk or computer,

The CD-ROM can be affected by heat in excess of 120 degrees Fahrenheit. 

�xe "errors"�Error messages log file

WinBench 98 logs all error messages in a file named ERRORS.TXT�xe "errors"� in the parent directory in which you installed the benchmark (probably \ZDBENCH). (WinBench 98 shares this log file with Winstone 98.�xe "Winstone 98"�) The automatic logging feature frees you from having to keep track of any error messages WinBench 98 may display during a test run.�xe "WinBench 98:error messages log file"��xe "error messages:log file"�

You can view the ERRORS.TXT file with any text editor.



�Glossary of Terms�\GLOSS�

CPU utilization

The CPU utilization result is a measure of the percentage of the total processor time a PC spends retrieving data from the disk subsystem. For example, if WinBench 98 calculates a PC's Disk Read/CPU utilization to be 35%, then the CPU spends 35% of its time reading data from the disk subsystem, leaving 65% of its time to actually do something with the data it's reading (such as displaying that data on the monitor in the form of video).

The result shows the CPU utilization during the test. The default transfer rate is the maximum rate the drive supports. (You can change these settings from the � REF _Ref399062031 \* MERGEFORMAT �Disk test settings� tab.)

These tests use background threads to compute the CPU Utilization. You can use these tests to measure the relative overhead associated with disk transfers on different types of disk drive controllers. 

Batch mode

You can choose to create a batch file that can automatically start the benchmark, run tests, save results in a results database, and then quit the benchmark (or even exit Windows). Use the Run menu's Create Batch File and a point-and-click dialog box to create a self-running batch mode file. The batch file supplies the environment settings, test settings, the names of the tests to run, and the names for the database files it produces. 

Custom suite

A custom suite is a collection of tests you create� \Relate "create" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`QuickClicks.CustomSuites') � containing only the tests you want to run. When you create a custom suite, you save it as a file. You can then add that suite's name to the list of available suites during any benchmark session. So, you can use custom suites in multiple benchmark sessions, even if those sessions are on different PCs.

A custom suite can include any combination of the benchmark's built-in suites or tests.

While you can create your own suites, you can't assign weights to the tests in those suites. Nor can you include test settings with the suites.� \definition "Note" ��{bmc quic0004.bmp} Note��Functions window

The Functions window contains the function buttons (Run, Save Results, Compare Results, and so on). 

Main window

The window that appears when you first start the benchmark. The Functions window is inside the main window. The benchmark also displays the System Info and the Table of Results windows in the main window.

Table of Results

When you run one of WinBench 98's tests, it includes the result for that test in the Table of Results. Information in the Table of Results is in a column format grouped into sets of results by test.

The Results Viewer� \Relate "Results Viewer" \D2HHelpMacro ||WinHlp40||JumpID(`zddbview.hlp',`QuickClicks.ResultsViewer') � (which displays when you click Compare Results in the Functions window) offers more options for viewing results. The UI help file includes a fuller discussion of the Table of Results� \Relate "Table of Results" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`TheTableofResults') �.

ZDBOp

The Ziff-Davis Benchmark Operation (ZDBOp) is a division of Ziff-Davis Inc. Its mission is to research, develop, and support the publicly available, core benchmarks that all Ziff-Davis publications use.
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