� Seq D2HDocument \h \r1 � 


3D WinBench 98


�\TitlePage�Doc-To-Help Standard Manual�























Ziff-Davis Inc.








�
3D WinBench 98 Legal Information & Credits


License agreement


LICENSE AGREEMENT FOR 3D WINBENCH™ 98 VERSION 1.0





READ THIS AGREEMENT CAREFULLY BEFORE USING THE SOFTWARE EMBODIED IN THE 3D 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 3D WinBench 98 Media is the 3D 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’ 3D 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 3D WinMark™ 98 score of X on 3D WinBench™ 98 Version 1.0. 3D WinBench and WinMark are trademarks of Ziff-Davis Inc. in the U.S. and other countries.”);


D.	Identify the specific 3D WinBench 98 score(s) being reported (i.e., Ziff-Davis’ 3D WinBench™ 98 Version 1.0 3D WinMark™ 98) and in all cases include the 3D WinMark 98 overall score;


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, desktop resolution and color depth, refresh rate, and DirectX™ 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 DirectX™ version 5.0);


G.	Identify the settings in the Test Settings dialog box's 3D tab used for the test (e.g., Direct3D™ HAL, MMX™ Emulation, Front Buffer with a result, 640 by 480 pixels, 16-bit color, Full Screen, Execute buffers);


H.	Identify the operating system version (e.g., Microsoft® Windows® 95 OSR2), and any other special conditions used to achieve the result (e.g., disk compression utility ABC version 1.1 enabled);


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


J.	Supply the results of 3D WinBench 98's 3D Quality suite.


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’ 3D 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 3D WinMark™ 98 score of X on 3D WinBench™ 98 Version 1.0. 3D WinBench and WinMark are trademarks of Ziff-Davis Inc. in the U.S. and other countries.”);


4.	Identify the specific 3D WinBench 98 score(s) being reported (i.e., Ziff-Davis’ 3D WinBench™ 98 Version 1.0 3D WinMark™ 98) and in all cases include the 3D WinMark 98 overall score; 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 J 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


MacBench®, NetBench®, ServerBench®, WinBench®, and Winstone® are registered trademarks and 3D WinBench™, BatteryMark™, CPUmark™, WebBench™, WinMark™,� XE "WinMark" � ZDigit™, and ZDNet™ are trademarks of Ziff-Davis Inc.


3D RAGE PRO™ is a trademark of ATI Technologies Inc.


Cirrus Logic™ and Laguna™ are trademarks of  Cirrus Logic, Inc.


InstallShield™ is a trademark of InstallShield Corporation, Inc.


Intel® and Pentium® are registered trademarks and MMX™� XE "MMX" � is a trademark of Intel Corporation.


Matrox Mystique®� XE "Matrox Mystique" � is a registered trademark and Millennium™ is a trademark of Matrox Graphics, Inc.


Microsoft®, Windows®, and Windows NT®� XE "Windows NT" � are registered trademarks and Dire~ctDraw™, Dir~ect3D™,� XE "Direct3D" � and Dir~ectX™� XE "DirectX" � are trademarks of Microsoft Corporation.


PowerVR™ is a trademark of NEC Electronics Inc.


Verite™ is a trademark of Rendition Inc.


Voodoo Graphics™ is a trademark of 3Dfx Interactive, Inc.


Copyrights
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About 3D WinBench 98


Quick Clicks: 3D WinBench 98


Here's a list of what's new in 3D WinBench 98:


3D WinBench 98 includes support for these additional DirectX� XE "DirectX" � capabilities in the performance tests:


AGP� XE "AGP" � texture memory


More than 4MB of display adapter memory


Pixel Blending using source alpha,� XE "source alpha pixel blending" � add,� XE "add pixel blending" � and mod~ulate� XE "modulate pixel blending" � modes


Exponential fog� XE "fog" � table


Sort-independent anti-aliasing� XE "anti-aliasing" �


All four mipmap� XE "mipmap" � modes (3D WinBench 97 only used Nearest Mipmap Linear� XE "Nearest Mipmap Linear" �� XE "mipmap modes:Nearest Mipmap Linear" �� XE "Mipmap Linear" �)


	"Support" means the adapter will get some credit in the 3D WinMark� XE "WinMark" � 98� XE "3D WinMark 98" �� XE "results:3D WinMark 98" � score for these capabilities, if it implements them correctly.


Performance improvements have reduced the overhead of code in 3D WinBench 98 to less than 2%. Direct3D� XE "Direct3D" � is used for all geometry and lighting calculations. We reduced the amount of host CPU work by reducing the number of lights in the scenes� XE "scenes" �� XE "3D WinMark scenes" � and by more aggressively culling triangles that are not visible.


On the 3D� \Relate "3d98.doc!11", "3D" \D2HTargetDefault � test settings tab, you can choose the resolution� XE "resolution" � and color depth� XE "color depth" � at which you want the scenes played. You can also choose whether to play the scenes in a window or full screen. The settings on this tab control the display settings for the user defined and triangle tests,� XE "triangle tests" �� XE "3D Triangle Tests suite" � too. 


The 3D WinMark 98 suite� \Relate "3d98.doc!12", "3D WinMark 98 suite" \D2HTargetDefault � uses 19 scenes, up from last version's 10. We've also revved up 3D WinBench 98's scenes, making them look more impressive and eye-popping. Some of the scenes feature new DirectX capabilities, such as alpha blending.


3D WinBench 98 lets you choose the Direct3D interface you want to use for the tests, either ExecuteBuffers,� XE "ExecuteBuffers" � DrawIndexedPrimitive,� XE "DrawIndexedPrimitive" � or DrawPrimitive� XE "DrawPrimitive" �.


The 3D Quality� XE "3D Quality suite" �� XE "suites:3D Quality" � suite has been beefed up to test more features. The wizard� XE "3D Quality wizard" � dialog� \Relate "3d98.doc!25", "wizard dialog" \D2HTargetDefault � has also been enlarged to show you the good and bad rendering examples alongside a sample from your own test run. Move the mouse over any of the wizard's windows to see helpful information about the feature being tested. On the 3D test settings� XE "3D test settings" �� XE "test settings:3D" � tab, you can even set the wizard to "pan and scan" the examples after a test. 


The benchmark remembers the Quality test results� XE "results" � until you change the display driver. You must run the appropriate Quality tests� \Relate "3d98.doc!38", "Quality tests" \D2HTargetDefault � before running the 3D WinMark 98 suite. 


In addition to the three main suites, 3D WinBench 98 offers a set of specialty suites� \Relate "3d98.doc!34", "specialty suites" \D2HTargetDefault � to test specific Direct3D features. There's also an All Tests� XE "All Tests" �� XE "suites:All Tests" � suite that runs — you guessed it — all the tests.


�
3D WinBench 98 also includes a suite that can measure processor performance� \Relate "3d98.doc!60", "processor performance" \D2HTargetDefault � during rendering.�
�
3D WinBench 98 also features the benefits of the 98 PC benchmarks' new 32-bit UI and Results Viewer� \Relate "Results Viewer" \D2HHelpMacro ||WinHlp40||JumpID(`zddbview.hlp',`QuickClicks.ResultsViewer') �. 


� XE "AGP" �AGP supported


3D WinBench 98 supports AGP texture memory. Texture swapping to video and AGP memory is supported when available memory is exceeded. Check for AGP usage by looking for the following note attached to a test result:


AGP texture memory was used.


If the note


Some texture swapping occurred.


is attached there was not enough video memory for the textures. The textures were swapped but AGP memory was not used.


� XE "3D Quality suite" �� XE "suites:3D Quality" �More 3D Quality tests


3D WinBench 98 includes many additional 3D Quality tests. Many of the 3D Quality tests check capabilities not used by the 3D WinMark� XE "WinMark" � 98.� XE "3D WinMark 98" �� XE "results:3D WinMark 98" � New tests include: cull� XE "cull" � modes, pixel blend modes, texture blend modes, Z-buffer� XE "Z-buffer" �� XE "buffering" � tests, filter� XE "filtering" � modes, texture addressing modes, fog� XE "fog" � modes.


� XE "dithering" �Dithering


Dithering is used in all scene performance tests if the adapter supports it. Dithering is never required, but it will result in significantly better images in 16 bpp mode in some cases (for example, the sky in the nighttime racetrack scene).


� XE "perspective correction" �Perspective correction


All 3D WinMark� XE "WinMark" � performance scenes� XE "scenes" �� XE "3D WinMark scenes" � require perspective correction, wrap texture addressing, modulate texture blending, Z-buffer,� XE "Z-buffer" �� XE "buffering" � Gouraud� XE "Gouraud shading" � shading.


� XE "mipmap" �Substitutions for mipmap modes


If a mipmap mode is not available, a "better" mode will automatically be used instead, if available, according to the following table:


Required Mode�
Acceptable Mode�
�
Nearest� XE "Nearest" �� XE "mipmap modes:Nearest" ��
Any of the other following five modes.�
�
Linear� XE "Linear" �� XE "mipmap modes:Linear" ��
Nearest Mipmap Linear,� XE "Nearest Mipmap Linear" �� XE "mipmap modes:Nearest Mipmap Linear" �� XE "Mipmap Linear" � Linear Mipmap Linear� XE "Linear Mipmap Linear" �� XE "mipmap modes:Linear Mipmap Linear" ��
�
Nearest Mipmap Nearest� XE "Nearest Mipmap Nearest" �� XE "mipmap modes:Nearest Mipmap Nearest" �� XE "Mipmap Nearest" ��
Any of the other following three mipmap modes.�
�
Nearest Mipmap Linear�
Linear Mipmap Linear�
�
Linear Mipmap Nearest� XE "Linear Mipmap Nearest" �� XE "mipmap modes:Linear Mipmap Nearest" ��
Linear Mipmap Linear�
�
Linear Mipmap Linear�
None�
�
Scene improvements


You can read descriptions of these scenes� XE "scenes" �� XE "3D WinMark scenes" �� XE "3D WinMark scenes:improvements" � by clicking here� \Relate "3d98.doc!29", "here" \D2HTargetDefault �. 


The camera paths in the scenes have been changed to be smoother and more realistic.


The number of lights has been reduced. Most scenes use a directional light for sun or moonlight and some ambient light. Additional lights are used in the ChapelA� \Relate "3d98.doc!42", "ChapelA" \D2HTargetDefault � scene for the glowing globe, candle at the camera position, and window and in the RacetrackA� \Relate "3d98.doc!43", "RacetrackA" \D2HTargetDefault � scene for the vehicle's headlight. These additional lights only apply to objects close to the lights.


Some Racetrack and Stations scenes use the commonly implemented source alpha� XE "source alpha pixel blending" � pixel blending� XE "alpha pixel blending" � mode for translucent objects. The RacetrackB� \Relate "3d98.doc!44", "RacetrackB" \D2HTargetDefault � scene uses alpha pixel blending for the solar lens flare, the windshield tint at the top of the viewport, and the transparent trees, shadows, and fence. The Stations3B� \Relate "3d98.doc!45", "Stations3B" \D2HTargetDefault � scene uses alpha pixel blending for the sun, galaxy, nebula, station lights, domes and balls.


Some Racetrack and Stations scenes use the more advanced and useful add and mod~ulate (i.e. multiply) pixel blending modes. The RacetrackC� \Relate "3d98.doc!46", "RacetrackC" \D2HTargetDefault � scene uses add pixel blending� XE "add pixel blending" � for the solar lens flare. It uses mod~ulate pixel blending� XE "modulate pixel blending" � for the windshield tint and the tree shadows. The Stations3C� \Relate "3d98.doc!47", "Stations3C" \D2HTargetDefault � scene uses add blending for the station lights, domes and balls. 


The Stations scenes now use a background consisting of stars, a sun, a galaxy, and a nebula. In some scenes the sun, galaxy, and nebula are blended on the star background using source alpha pixel blending.� XE "source alpha pixel blending" �


The Stations3A2� \Relate "3d98.doc!48", "Stations3A2" \D2HTargetDefault � scene uses up to 7.4MB of textures when using mipmaps. The Stations3A3� \Relate "3d98.doc!49", "Stations3A3" \D2HTargetDefault � scene uses up to 10MB of textures when using mipmaps.


The sky background in the Racetrack and Islands scenes has been fixed to eliminate the gaps between sky panels evident in 3D WinBench 97.


The status line now has a surrounding marquee that can be used to determine if the adapter correctly maps textures.








Purpose of 3D WinBench 98


The 3D subsystem� XE "3D subsystem" � consists of the Direct3D™� XE "Direct3D" � software, monitor, graphics adapter, graphics driver, processor subsystem, memory, and the bus used to carry information between the graphics adapter and the processor subsystem.� \definition "3D subsystem" ��
3D WinBench 98� XE "3D WinBench 98:what it measures" � measures a PC's 3D subsystem performance under Windows 95� XE "Windows 95" � using the Direct3D interface. You can use 3D WinBench 98 to test hardware graphics adapters, drivers, and the value of such enhancing technologies as MMX™.� XE "MMX" � 


The benchmark is concerned mostly with the 3D that you might find in games and less with the 3D you might find in CAD, VRML, or presentation applications. 3D WinBench 98 provides you with some objective performance scores and measures (how quickly does the adapter render a scene?), while leaving space for subjective impressions: Is the fogging effect smooth? Are objects rendered with correct perspective effects? Are textures mapped to objects accurately? These are important considerations to a games player and, until now, there's been no unbiased third-party benchmark to help distinguish a superior product from its competitors.�
�
Of the ZD benchmark family, 3D WinBench 98 is the most forward-looking. ZD benchmarks such as WinBench 98 and Winstone 98 base their tests on how users today work with market-leading applications. In the case of 3D WinBench 98, however, 3D applications and adapters are a rapidly emerging market, and very few applications or adapters exploit all the possibilities and options available within Microsoft's Direct3D specification. Also, there are no desktop benchmarks to help gauge an accelerator's 3D performance. 3D WinBench 98 aims to measure both the current — and future — state of hardware 3D accelerator performance. 





See Also:


� REF _Ref397226422 \* MERGEFORMAT �Quick Clicks: 3D WinBench 98�


� REF _Ref397226427 \* MERGEFORMAT �About the suites�


� REF _Ref384714121 \* MERGEFORMAT �About the tests�


About the suites


3D WinBench 98� XE "3D WinBench 98:about the suites" � features a variety of suites for your testing. You may use the three main suites the most often, but may need the specialty suites to check specific 3D performance features.


Related topics:





About the benchmark� \Relate "3d98.doc!5", "About the benchmark" \D2HTargetDefault �


About the tests� \Relate "3d98.doc!23", "About the tests" \D2HTargetDefault �


Other performance suites� \Relate "3d98.doc!34", "Other performance suites" \D2HTargetDefault �


The three main suites


3D WinBench 98 contains three suites of tests, listed here in the order we recommend that you run them:


3D Quality� XE "3D Quality suite" �� XE "suites:3D Quality" � suite� \Relate "3d98.doc!13", "3D Quality suite" \D2HTargetDefault � is a sort of prologue to the other two suites. When you run the 3D Quality suite, the benchmark tells you the Direct3D� XE "Direct3D" � function it's testing and asks you to confirm whether the PC displayed the function properly. These tests help the benchmark and the user know the hardware's capabilities. 


3D WinBench 98 breaks the Quality tests into two groups: 3D Quality/WinMark� \Relate "3d98.doc!38", "3D Quality/WinMark" \D2HTargetDefault �,� XE "WinMark" �� XE "3D Quality/WinMark suite" �� XE "suites:3D Quality/WinMark" � which includes only those quality features included in the 3D WinMark suite,� XE "3D WinMark suite" �� XE "suites:3D WinMark" � and 3D Quality/Additional� \Relate "3d98.doc!41", "3D Quality/Additional" \D2HTargetDefault �,� XE "3D Quality/Additional suite" �� XE "suites:3D Quality/Additional" � which contains the remaining Quality tests. 


3D WinMark suite� \Relate "3d98.doc!12", "3D WinMark suite" \D2HTargetDefault � includes a series of scene tests that vary in both complexity — the number of triangles they use to form their images — and the number of quality-enhancing options (such as fog� XE "fog" � and specular highlights� XE "Specular Highlights" �) they employ. Each test flies through a scene using a predefined path and measures the rendering speed in frames per second. This suite returns an overall, unitless 3D WinMark result� \Relate "3d98.doc!56", "result" \D2HTargetDefault � summarizing the computer's performance. You can also run individual WinMark tests or additional scene tests not included in the suite to return a frames per second score. 


3D Triangle Tests� XE "triangle tests" �� XE "3D Triangle Tests suite" �� XE "3D Triangle Tests suite" �� XE "suites:3D Triangle Tests" � suite� \Relate "3d98.doc!16", "3D Triangle Tests suite" \D2HTargetDefault � draws triangles of a fixed size and quality level at the fastest rate possible using Direct3D Immediate Mode.� XE "Immediate Mode" � You can use the suite and its individual tests to verify a 3D accelerator manufacturer's performance claims for triangle setup and pixel fill rates. However, triangle test results� XE "3D Triangle Tests suite:results" �� XE "results" � are harder to relate to real-world application performance. The suite returns results� \Relate "3d98.doc!15", "results" \D2HTargetDefault � in triangles per second and pixels per second for different-sized triangles.  


Related Topics:


The All Tests� \Keyword "All Tests" �� \Keyword "suites:All Tests" � suite� \Relate "3d98.doc!22", "The All Tests suite" \D2HTargetDefault �


About the benchmark� \Relate "3d98.doc!5", "About the benchmark" \D2HTargetDefault �


About the tests� \Relate "3d98.doc!23", "About the tests" \D2HTargetDefault �


About the results� \Relate "3d98.doc!6", "About the results" \D2HTargetDefault �


Other performance suites� \Relate "3d98.doc!34", "Other performance suites" \D2HTargetDefault �


About the tests


3D WinBench 98� XE "3D WinBench 98:about the tests" �'s tests use the Direct3D� XE "Direct3D" � Immediate Mode� XE "Immediate Mode" � API to measure the performance of a test PC's 3D subsystem.� XE "3D subsystem" � You can use 3D WinBench 98 to test hardware graphics adapters, drivers, and the value of such enhancing technologies as MMX.� XE "MMX" � The test PC must have DirectX™� XE "DirectX" � 5.0 or later. (At the time of this release, 3D WinBench 98 runs on Windows® 95 only; it doesn't run on Windows NT®� XE "Windows NT" � 4.0.)


Hardware graphics accelerators help out more with such items as texture mapping� XE "Texture Mapping" � and depth resolution� XE "resolution" � than with, for example, lighting and geometry.� \definition "hardware graphics accelerators" ��
Direct3D is Microsoft's effort at standardizing 3D hardware acceleration in Windows. Direct3D can emulate much or part of the 3D rendering pipeline in software. However, hardware graphics accelerators can replace much of this software emulation,� XE "emulator" � promising better overall performance. 3D WinBench 98 measures the performance of these adapters.�
�
DirectX 5.0 implements Direct3D in one of two ways: Retained Mode� XE "Retained Mode" �� \Relate "3d98.doc!1", "Retained Mode" \D2HTargetDefault � or Immediate Mode� \Relate "3d98.doc!2", "Immediate Mode" \D2HTargetDefault �.


� XE "Retained Mode" �Retained Mode


Retained Mode is a high-level API where Direct3D� XE "Direct3D" � retains the geometry used to build the objects in an application's scene. The application provides the viewer-position information (that is, the shape and location of objects in a scene and the camera angle, position, and height). Retained Mode then uses triangles to build each frame from the application's scene and position information.


Retained Mode sits on top of Immediate Mode.� XE "Immediate Mode" � As of this benchmark's release, there are no Retained Mode-specific features that a graphics adapter could accelerate.


See Also:


Immediate Mode� \Relate "3d98.doc!2", "Immediate Mode" \D2HTargetDefault �


� XE "Immediate Mode" �Immediate Mode


Immediate Mode is a low-level API in which the application generates the viewer-position information plus all of the triangles needed to build the scene and passes that information to Direct3D.� XE "Direct3D" � 


The application can use Immediate Mode as a way to better exploit an adapter's capabilities at a low level with minimal overhead from Windows, leading to better performance.


3D WinBench 98� XE "3D WinBench 98:purpose" � tests how graphics accelerators implement 3D operations in Immediate Mode. (Many of today's games use Immediate Mode.) 


See Also:


Retained Mode� \Keyword "Retained Mode" �� \Relate "3d98.doc!1", "Retained Mode" \D2HTargetDefault �


� XE "triangle tests" �� XE "3D Triangle Tests suite" �Triangle tests


A characteristic of Direct3D� XE "Direct3D" � applications is that they must use triangles to build and display 3D images. As a result, 3D WinBench 98 contains a suite of triangle inspection tests� \Relate "3d98.doc!11", "triangle inspection tests" \D2HTargetDefault �.


The software emulator� XE "emulator" �� \Relate "3d98.doc!7", "software emulator" \D2HTargetDefault � can run all the 3D WinBench 98 tests except for those that use mipmaps.� \definition "RGB software emulator " ��
The triangle tests use a fixed screen resolution,� XE "resolution" �� XE "resolution" � color depth,� XE "color depth" � and quality level. If the Direct3D HAL� XE "HAL" � (hardware abstraction layer) driver can't produce the desired quality level, the tests use the HEL� XE "HEL" � (hardware emulation� XE "emulator" � layer) RGB� XE "RGB software emulator" � software emulator instead. If the RGB software emulator� XE "RGB software emulator" � can't produce the desired quality level, 3D WinBench 98 doesn't run the test. �
�
� XE "emulator" �Hardware vs. software emulator performance


Direct3D� XE "Direct3D" � has two software emulators. One uses MMX� XE "MMX" � instructions while the other doesn't. The MMX emulator is significantly faster than the non-MMX emulator; 3D WinBench 98 will use the MMX emulator only if the test PC's CPU supports MMX instructions. 


The non-MMX emulator supports many features that the MMX emulator does not. It is significantly slower, however. It supports Nearest Mipmap� XE "mipmap" � Nearest, Nearest Mipmap Linear,� XE "Nearest Mipmap Linear" �� XE "mipmap modes:Nearest Mipmap Linear" �� XE "Mipmap Linear" � Linear Mipmap Nearest,� XE "Mipmap Nearest" �� XE "Linear Mipmap Nearest" �� XE "mipmap modes:Linear Mipmap Nearest" � Specular Highlights� XE "Specular Highlights" � and Fog� XE "fog" � Table.


Software emulator should produce identical scores across adapters


The displayed images for a particular test should be identical across all adapters if the tests use the same software emulator. (Performance and quality will differ between the emulators.) But performance may vary slightly across adapters because the cost of actually drawing a pixel varies among adapters. 


Hardware drivers may vary performance across adapters


The displayed images for a particular test may vary across all adapters if the tests use a hardware driver. There are a couple of reasons for this. The most significant is that the Direct3D specification itself doesn't specify exactly how to implement its functions, providing simply a textual description instead. This gives a developer some leeway in deciding how to implement certain Direct3D functions. As a result, although adapters do implement Direct3D functions, they implement the functions with varying degrees of accuracy.


Generally, hardware produces higher-quality images than does the software emulator. The software emulators take shortcuts that increase performance but sacrifice image accuracy.


See Also:


� REF _Ref384714121 \* MERGEFORMAT �About the tests�


� REF _Ref397157509 \* MERGEFORMAT �Making sure a comparison is valid�


Hardware and software requirements


3D WinBench 98's minimum hardware and software requirements include:


·	DirectX™� XE "DirectX" � 5.0 (available from Microsoft ftp sites, or from Microsoft at http://www.microsoft.com/directx/default.asp� \Relate "http://www.microsoft.com/directx/default.asp" \D2HHelpMacro ||WinHlp40||EF(`http://www.microsoft.com/directx/default.asp',`',1,`') �) 


Microsoft® Windows® 95 or later (3D WinBench 98 will not run on Windows NT®� XE "Windows NT" � 4.0 because NT doesn't currently support for DirectX™ 5.0)


·	An 80486 (or compatible) or higher processor


·	32MB of RAM (3D WinBench 98 will run in less RAM, but it may produce invalid results� XE "results" � due to paging activity)


·	96MB of free disk space for installation, plus an additional 40MB of free disk space in order to run the Quality tests.


·	A VGA resolution� XE "resolution" � (800x600) or higher graphics adapter supporting at least 16-bit color pixels


For A~GP systems


Additional requirements for AGP-based� XE "AGP" � systems:


Microsoft® Windows 95� XE "Windows 95" �� XE "Windows 95:OSR2" � OSR 2.1 or later


Version 1.0.16 of the VGART.VXD system file


A new version of DDRAW.DLL, 4.05.00.0160. You can get this version from the AGP system vendor.


� Autotext prcarrow.bmp ���To verify that you have OSR2 installed:


1.	From the Start menu, poi~nt to Settings and click on Control Panel. 


2.	Double-click the System control panel. 


3.	On the General tab, check that the system version is 4.00.950 B.


� Autotext prcarrow.bmp ���To verify that you have OSR 2.1 installed:


1.	From the Start menu, poi~nt to Settings and click on Control Panel. 


2.	Double-click the Add/Remove Programs control panel.


3.	In the list of installed software, check for USB Support. If it's in the list, you have OSR 2.1 installed.


�To verify the version of the VGART.VXD:


1.	Open Windows Explorer.


2.	Open the Windows folder and then the System folder.


3.	Locate the file VGART.VXD and right-click on it to display the shortcut menu.


4.	Click on Properties.


5.	Click on the Version tab.


�To verify the version of DDRAW.DLL:


1.	From the Start menu, po~int to Settings and click on Control Panel. 


2.	Double-click the DirectX control panel.


3.	Click on the DirectX tab. The version number is listed next to "DirectDraw Version."





�
Running the 3D tests


Introduction


This chapter steps you through what you see when you run 3D WinBench 98's main test suites. 


Here's an overall look at what you need to do: 


�
Check whether you need to take preliminary steps with certain adapters� \Relate "3d98.doc!40", "certain adapters" \D2HTargetDefault �.


Run� \Relate "3d98.doc!13", "Run" \D2HTargetDefault � the 3D Quality� XE "3D Quality suite" �� XE "suites:3D Quality" � suite first so 3D WinBench 98 can determine the hardware's Direct3D� XE "Direct3D" � capabilities. You must run the 3D Quality suite (or at least the 3D Quality/WinMark� XE "WinMark" �� XE "3D Quality/WinMark suite" �� XE "suites:3D Quality/WinMark" � suite� \Relate "3d98.doc!38", "3D Quality/WinMark suite" \D2HTargetDefault �)before you can run the 3D WinMark suite.� XE "3D WinMark suite" �� XE "suites:3D WinMark" �


Make any necessary adjustments� \Relate "3d98.doc!27", "adjustments" \D2HTargetDefault � on the � REF _Ref397157568 \* MERGEFORMAT �� XE "HAL" �� XE "D3D HAL Problems test settings" �� XE "test settings:D3D HAL Problems" �D3D HAL Problems� � XE "D3D HAL Problems test settings" �� XE "test settings:D3D HAL Problems" �test settings tab. These test settings control the 3D features� XE "3D Features suite" �� XE "suites:3D Features" � the benchmark will test.


Proceed with the 3D WinMark� \Relate "3d98.doc!12", "3D WinMark" \D2HTargetDefault � and 3D Triangle Tests� XE "triangle tests" �� XE "3D Triangle Tests suite" �� XE "3D Triangle Tests suite" �� XE "suites:3D Triangle Tests" �� \Relate "3d98.doc!16", "3D Triangle Tests" \D2HTargetDefault � suites. �
�



1. If you use the following adapters


You need to perform some special steps before running any benchmark tests if you are using any of the following adapters:


PowerVR™-based� XE "PowerVR" � display adapters� \Relate "3d98.doc!35", "PowerVR™-based display adapters" \D2HTargetDefault �


Cirrus Logic™ Laguna™-based� XE "Cirrus Logic Laguna" � display adapters� \Relate "3d98.doc!36", "Cirrus Logic™ Laguna™-based display adapters" \D2HTargetDefault �


Matrox Mystique®� XE "Matrox Mystique" � and Millennium™ II� XE "Matrox Millennium II" � adapters� \Relate "3d98.doc!37", "Matrox Mystique® and Millennium™ II adapters" \D2HTargetDefault �








� XE "PowerVR" �PowerVR-based display adapters


1.	Open the Control Panel.


2.	Double-click the Display control panel.


3.	In the Power VR tab, check the Enable PowerVR HAL� XE "HAL" � box. 


4.	Click OK.


5.	Start 3D WinBench 98. 


6.	From the Edit menu, select Test Settings. 


7.	In the Triangles� \Relate "3d98.doc!51", "Triangles" \D2HTargetDefault �� XE "Triangles test settings" �� XE "test settings:Triangles" � tab, set the Overdraw Depth� XE "Overdraw Depth" � to 2. 


8.	Exit the benchmark. 


Be sure to set the Overdraw Depth back to 10 when you are done testing and switch to a non-Power VR adapter.� \definition "Note" ��
� Note�
�
� XE "Cirrus Logic Laguna" �Cirrus Logic Laguna-based display adapters


1.	Open the Control Panel.


2.	Double-click the Display control panel.


3.	In the Cirrus Logic tab, move the quality v speed slider all the way to the quality side.


4.	Click OK.


� XE "Matrox Millennium II" �� XE "Matrox Mystique" �Matrox Mystique and Millennium II adapters


1.	Open the Control Panel.


2.	Double-click the Display control panel.


3.	Click the Settings tab.


4.	Click the PowerDesk button to display the MGA PowerDesk dialog box.


5.	Enable the following:


Use Bus Mastering


Use Fogging


6.	Disable the following:


Use Automatic PCI Bus Retries


7.	Click OK.





� XE "3D Quality suite" �� XE "suites:3D Quality" �2. Running the 3D Quality suite� \ALink (quality) �


This interactive suite determines whether the selected graphics adapter correctly implements Direct3D� XE "Direct3D" � rendering features, such as fogging or specular highlights.� XE "Specular Highlights" � The � XE "3D Quality wizard" � test asks you to check Yes or No on whether the feature rendered correctly. These tests let you and the benchmark determine the hardware's rendering capabilities. 


There are 41 tests in the 3D Quality suite. If you're only interested in the Quality features used in the 3D WinMark� XE "WinMark" � suite,� XE "3D WinMark suite" �� XE "suites:3D WinMark" � then run the 3D Quality/WinMark� XE "3D Quality/WinMark suite" �� XE "suites:3D Quality/WinMark" � suite� \Relate "3d98.doc!12", "3D Quality/WinMark suite" \D2HTargetDefault �. You can't run the 3D WinMark suite� \Relate "3d98.doc!12", "3D WinMark suite" \D2HTargetDefault � until you run the appropriate Quality tests.


Each test in the suite checks a single rendering feature, which is named in the test. 


If the Direct3D HAL� XE "HAL" � doesn't claim to support a feature, the suite doesn't run the test. (You can still run the test, if you like, and override the benchmark by using the D3D HAL Problems� XE "D3D HAL Problems test settings" �� XE "test settings:D3D HAL Problems" �� \Relate "3d98.doc!50", "D3D HAL Problems" \D2HTargetDefault � test settings tab.)


If the Direct3D HAL claims to support a feature, the suite runs a short clip illustrating the feature. The wizard asks you to judge how well the feature displayed. If you judge a feature to be implemented poorly, or not at all, 3D WinBench 98 will automatically change the corresponding setting in the D3D HAL Problems test settings tab. 3D WinBench 98 will use the software emulator� XE "emulator" � (if possible) to render that feature in the Scenes and User-Defined Scene tests. 


You must run the 3D Quality suite after you change Direct3D HAL drivers (either by installing a different display adapter or by selecting a different DirectDraw device in the 3D test settings� XE "3D test settings" �� XE "test settings:3D" � tab). 3D WinBench 98 returns an error if you try running a performance test  without first running the 3D Quality suite.� \definition "Note" ��
� Note�
�
The results� XE "results" � of these tests are retained in the D3D HAL Problems test settings tab until you change the display driver or you select different display hardware in the 3D test settings� \Relate "3d98.doc!11", "3D test settings" \D2HTargetDefault � tab. 


The color depth� XE "color depth" � and Direct3D API options on the 3D test settings tab are honored by these tests. The resolution� XE "resolution" � and full screen options have no effect on these tests.





� XE "3D Quality wizard" �� XE "3D Quality suite" �� XE "suites:3D Quality" �Using the 3D Quality wizard� \ALink (quality) �


3D WinBench 98's enhanced wizard for the 3D Quality suite steps you through the testing of 41 Direct3D� XE "Direct3D" � features. As you know from 3D WinBench 97, you interact with the 3D Quality suite by identifying how well or poorly the system rendered the scene.


� Autotext prcarrow.bmp ���What you'll see on startup





{bmc offload\qual-b4.bmp}� \definition "When you start the suite, you'll see this screen." ��
When you start the suite, you'll see this screen.�
�
A special feature of the wizard is that it displays lots of informative text about whatever area of the window is under the pointer. 


At the top of the wizard are close-ups of a graphic illustrating the feature to be tested. The top left frame shows what a "good" image looks like and the top right frame shows what a "bad" image looks like. Let the pointer linger over each picture and the text box will po~int out specifics of what you should look for.


In the gray middle is where a sample frame from your computer's test run will go.


Under each "good" and "bad" image is a list box that, for some features, displays more than one example of how a feature can be implemented, with an explanation of what's right or wrong.


Press the Run button to run the test.


� Autotext prcarrow.bmp ���What you'll see after a test


{bmc offload\qual-aft.bmp}� \definition "Here's what you'll see after running the test." ��
Here's what you'll see after running the test.�
�
Notice that a frame from the computer's own test run is now planted between the good and bad images. This can help you quickly identify any problems.


In the wizard's lower left is a tiny "hotspot" window, which shows the entire graphic. Moving the hotspot's crosshair over an area of the reduced graphic displays the corresponding area in the enlarged graphics above it. This lets you check corners or areas of the graphic not immediately visible in the enlarged graphics.


Click Yes if the computer implemented the feature correctly or No if it didn't. Use the Comments box to enter any special information you want to remember. (The text box will tell you, for some features under certain conditions, to accept the feature with a comment.)You can also click Run Again to rerun the test.


On the 3D test settings� XE "3D test settings" �� XE "test settings:3D" � tab, you can choose whether to display the first quality wizard window and whether the wizard automatically "pans and scans" the three large graphics after running the test.





Bitmap examples of good and bad renderings� \ALink (quality) �


The directory \ZDBENCH\3DWB98\IMAGES\GOOD contains 24-bit Targa� XE "Targa" � bitmaps� XE "bitmaps" �� XE "bitmaps:good and bad examples" � that illustrate correct implementations of a feature. The directory \ZDBENCH\3DWB98\IMAGES\BAD contain 24-bit Targa bitmaps that illustrate missing or incorrect implementations of a feature. There is a bitmap in each directory for each of the Quality tests. For example, the LIN~EAR.BMP file corresponds to the 3D Quality/� XE "3D Quality suite" �� XE "suites:3D Quality" � 7/Linear test. � XE "3D Quality suite:good and bad examples (bitmaps)" �


After you run the Quality tests, the directory \ZDBENCH\3DWB98\IMAGES\TEST will contain 24-bit bitmaps containing screen captures for the test system corresponding to the screen captures in the GOOD and BAD directories. You can save the files in this directory by copying them somewhere else for use in comparative jury reviews of various systems.


You can view Targa files using most image-editing software packages.


� XE "results" �� XE "3D Quality suite" �� XE "suites:3D Quality" �3D Quality results� \ALink (quality) �


� XE "3D Quality suite:results" �3D WinBench 98 displays three quality test results in the Table of Results. 


Result�
Description�
�
Capable�
The hardware reported it could render the feature and the tester determined it rendered the feature successfully�
�
NotCapable�
The hardware reported it could not render the feature�
�
Incorrect�
The hardware reported it could render the feature, but the tester determined it rendered the feature incorrectly�
�



� XE "3D Quality suite" �� XE "suites:3D Quality" �3D Quality test names� \ALink (quality) �


Each test checks the adapter's ability to render the features named in the test. You must run these tests (or at least the tests in the 3D Quality/WinMark� XE "WinMark" �� XE "3D Quality/WinMark suite" �� XE "suites:3D Quality/WinMark" � suite) before running the 3D WinMark suite.� XE "3D WinMark suite" �� XE "suites:3D WinMark" �


The results� XE "results" � of these tests are retained in the D3D HAL� XE "HAL" � Problems� XE "D3D HAL Problems test settings" �� XE "test settings:D3D HAL Problems" �� \Relate "3d98.doc!50", "D3D HAL Problems" \D2HTargetDefault � test settings tab until you change the display driver or you select different display hardware in the 3D� \Relate "3d98.doc!11", "3D" \D2HTargetDefault � test settings tab.


The color depth� XE "color depth" � and Direct3D� XE "Direct3D" � API options on the 3D test settings� XE "3D test settings" �� XE "test settings:3D" � tab are honored by these tests. The resolution� XE "resolution" � and full screen options have no effect on these tests.� XE "tests:3D Quality test names" �� XE "3D Quality suite:list of tests" �





Quality/ 1/Flat Shading�Quality/ 2/Gouraud� XE "Gouraud shading" � Shading�Quality/ 3/Dithering� XE "dithering" ��Quality/ 4/Z-buffer� XE "Z-buffer" �� XE "buffering" ��Quality/ 5/Perspective Correction� XE "perspective correction" ��Quality/ 6/Nearest�Quality/ 7/Linear�Quality/ 8/Nearest Mipmap� XE "mipmap" � Nearest�Quality/ 9/Nearest Mipmap Linear� XE "Nearest Mipmap Linear" �� XE "mipmap modes:Nearest Mipmap Linear" �� XE "Mipmap Linear" ��Quality/10/Linear Mipmap Nearest� XE "Mipmap Nearest" �� XE "Linear Mipmap Nearest" �� XE "mipmap modes:Linear Mipmap Nearest" ��Quality/11/Linear Mipmap Linear� XE "Linear Mipmap Linear" �� XE "mipmap modes:Linear Mipmap Linear" ��Quality/12/Modulate Texture Blending�Quality/13/Decal� XE "decal" � Texture Blending�Quality/14/DecalAlpha Texture Blending�Quality/15/ModulateAlpha Texture Blending�Quality/16/Flat Wrap Texture Addressing�Quality/17/Cylindrical Wrap u�Quality/18/Cylindrical Wrap v�Quality/19/Clamp Texture Addressing�Quality/20/Mirror Texture Addressing�Quality/21/Cull� XE "cull" � Counterclockwise�Quality/22/Cull Clockwise�Quality/23/Cull None�Quality/24/Fog� XE "fog" � Vertex Linear�Quality/25/Fog Table� XE "Fog Table" � Linear�Quality/26/Fog Table Exponential�Quality/27/Specular Highlights� XE "Specular Highlights" ��Quality/28/Color Key� XE "color key" �� XE "transparency:color key" � Transparency� XE "transparency" ��Quality/29/Alpha Transparency�Quality/30/Source Alpha� XE "source alpha pixel blending" � Pixel Blending� XE "alpha pixel blending" ��Quality/31/Add Pixel Blending� XE "add pixel blending" ��Quality/32/Mod~ulate Pixel Blending� XE "modulate pixel blending" ��Quality/33/Alpha Vertices�Quality/34/Fog Vertex and Color Key�Quality/35/Fog Vertex and Alpha�Quality/36/Anti-aliasing� XE "anti-aliasing" ��Quality/37/Texture Swapping�Quality/38/Narrow Z Accuracy�Quality/39/Wide Z Accuracy�Quality/40/High Triangle Count�Quality/41/Texture Fidelity








� XE "WinMark" �� XE "3D Quality/WinMark suite" �� XE "suites:3D Quality/WinMark" �� XE "3D Quality suite" �� XE "suites:3D Quality" �3D Quality/WinMark suite� \ALink (quality) �


� XE "tests:3D Quality/WinMark suite" �� XE "3D Quality/WinMark suite:list of tests" �This suite only tests features used in the 3D WinMark suite.� XE "3D WinMark suite" �� XE "suites:3D WinMark" � Run this suite if you only want to run the 3D WinMark suite and don't need to test the hardware's other features. (Run the 3D Quality/Additional� \Relate "3d98.doc!41", "3D Quality/Additional" \D2HTargetDefault �� XE "3D Quality/Additional suite" �� XE "suites:3D Quality/Additional" � suite to run the remaining tests.)


To select this suite, you need to use the Select Tests dialog box� \Relate "Select Tests dialog box" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`UsingtheSelectTestsdialogbox') �.


Quality/ 2/Gouraud� XE "Gouraud shading" � Shading�Quality/ 4/Z-buffer� XE "Z-buffer" �� XE "buffering" ��Quality/ 5/Perspective Correction� XE "perspective correction" ��Quality/ 6/Nearest�Quality/ 7/Linear�Quality/ 8/Nearest Mipmap� XE "mipmap" � Nearest�Quality/ 9/Nearest Mipmap Linear� XE "Nearest Mipmap Linear" �� XE "mipmap modes:Nearest Mipmap Linear" �� XE "Mipmap Linear" ��Quality/10/Linear Mipmap Nearest� XE "Mipmap Nearest" �� XE "Linear Mipmap Nearest" �� XE "mipmap modes:Linear Mipmap Nearest" ��Quality/11/Linear Mipmap Linear� XE "Linear Mipmap Linear" �� XE "mipmap modes:Linear Mipmap Linear" ��Quality/12/Modulate Texture Blending�Quality/16/Flat Wrap Texture Addressing�Quality/21/Cull� XE "cull" � Counterclockwise�Quality/24/Fog� XE "fog" � Vertex Linear�Quality/25/Fog Table� XE "Fog Table" � Linear�Quality/26/Fog Table Exponential�Quality/27/Specular Highlights� XE "Specular Highlights" ��Quality/28/Color Key� XE "color key" �� XE "transparency:color key" � Transparency� XE "transparency" ��Quality/29/Alpha Transparency�Quality/30/Source Alpha� XE "source alpha pixel blending" � Pixel Blending� XE "alpha pixel blending" ��Quality/31/Add Pixel Blending� XE "add pixel blending" ��Quality/32/Mod~ulate Pixel Blending� XE "modulate pixel blending" ��Quality/34/Fog Vertex and Color Key�Quality/35/Fog Vertex and Alpha�Quality/36/Anti-aliasing� XE "anti-aliasing" ��Quality/37/Texture Swapping





� XE "3D Quality/Additional suite" �� XE "suites:3D Quality/Additional" �� XE "3D Quality suite" �� XE "suites:3D Quality" �3D Quality/Additional suite� \ALink (quality) �


� XE "tests:3D Quality/Additional suite" �� XE "3D Quality/Additional suite:list of tests" �This suite only tests features not used in the 3D WinMark� XE "WinMark" � suite.� XE "3D WinMark suite" �� XE "suites:3D WinMark" � Run this suite if you've already run the 3D Quality/WinMark� \Relate "3d98.doc!38", "3D Quality/WinMark" \D2HTargetDefault �� XE "3D Quality/WinMark suite" �� XE "suites:3D Quality/WinMark" � suite and want to test other features of the hardware. 


To select this suite, you need to use the Select Tests dialog box� \Relate "Select Tests dialog box" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`UsingtheSelectTestsdialogbox') �.


Quality/ 1/Flat Shading�Quality/ 3/Dithering� XE "dithering" ��Quality/13/Decal� XE "decal" � Texture Blending�Quality/14/DecalAlpha Texture Blending�Quality/15/ModulateAlpha Texture Blending�Quality/17/Cylindrical Wrap u�Quality/18/Cylindrical Wrap v�Quality/19/Clamp Texture Addressing�Quality/20/Mirror Texture Addressing�Quality/22/Cull� XE "cull" � Clockwise�Quality/23/Cull None�Quality/33/Alpha Vertices�Quality/38/Narrow Z Accuracy�Quality/39/Wide Z Accuracy�Quality/40/High Triangle Count�Quality/41/Texture Fidelity





� XE "3D Quality suite:recommendations" �� XE "3D Quality suite" �� XE "suites:3D Quality" �3. Overriding or accepting the 3D Quality suite's recommendations


The results� XE "results" � of 3D Quality are retained in the D3D HAL� XE "HAL" � Problems� XE "D3D HAL Problems test settings" �� XE "test settings:D3D HAL Problems" �� \Relate "3d98.doc!50", "D3D HAL Problems" \D2HTargetDefault � test settings tab until you change the display driver or you select different display hardware in the 3D� \Relate "3d98.doc!11", "3D" \D2HTargetDefault � test settings tab.


The D3D HAL Problems test settings tab contains many controls that let you ignore any capability the hardware claims to have. The benchmark's default settings trust the HAL to report the correct capabilities. You can also force the benchmark to use a feature even if the HAL claims not to support it. You should only do this if the HAL vendor indicates a feature is actually supported but the capability is not set.





� XE "WinMark" �� XE "3D WinMark suite" �� XE "suites:3D WinMark" �4. Running the 3D WinMark suite


You must run the 3D Quality� XE "3D Quality suite" �� XE "suites:3D Quality" � suite� \Relate "3d98.doc!13", "3D Quality suite" \D2HTargetDefault � (or at least the 3D Quality/WinMark� XE "3D Quality/WinMark suite" �� XE "suites:3D Quality/WinMark" � suite) before you can run the 3D WinMark suite.


We recommend, as you review this section, that you run the tests in "double-buffer� XE "buffering" �" mode so you can see how the scenes� XE "scenes" �� XE "3D WinMark scenes" � should look when properly rendered. (To select double-buffer mode in the Test Settings dialog, see 3D� \Relate "3d98.doc!11", "3D" \D2HTargetDefault �.) Double-buffering� XE "buffering" � won't return a score, but you'll see the scenes as if they were a real application sending Direct3D� XE "Direct3D" � calls to the accelerator hardware. You can then run the tests in rendering modes� \Relate "3d98.doc!17", "rendering modes" \D2HTargetDefault � that do return results.� XE "results" �


Each 3D WinMark� XE "3D WinMark suite:running" � test uses a fixed scene and quality level. If the Direct3D HAL� XE "HAL" � can't produce the desired quality level, 3D WinBench 98 uses either the HEL� XE "HEL" � RGB� XE "RGB software emulator" � software emulator� XE "emulator" �� \Relate "3d98.doc!18", "software emulator" \D2HTargetDefault � or MMX, depending on what you selected in the 3D test settings tab. The RGB emulator can run all tests except those that use pixel blending, Linear Mipmap Linear, anti-aliasing. In addition to those capabilities, MMX doesn't do specular highlights or mipmaps.


All WinMark tests use perspective correction� XE "perspective correction" � and Z-buffer.� XE "Z-buffer" �


If a WinMark performance test is not displaying properly, fail the test� \Relate "3d98.doc!57", "fail the test" \D2HTargetDefault � by pressing Ctrl + F.� XE "failing a test" �





� XE "WinMark" �3D WinMark test names


� XE "tests:3D WinMark suite" �� XE "3D WinMark suite:list of tests" �The 3D WinMark suite� XE "3D WinMark suite" �� XE "suites:3D WinMark" � consists of the following 19 scene tests. Each test uses a fixed scene and quality level. 


3D WinMark/ 1/Stations2A,N�3D WinMark/ 2/RacetrackA,N,T�3D WinMark/ 3/ChapelA,N�3D WinMark/ 4/IslandsA,N,T,F�3D WinMark/ 5/ChapelA,L�3D WinMark/ 6/IslandsA,L,T�3D WinMark/ 7/RacetrackA,L,T�3D WinMark/ 8/RacetrackB,L,A�3D WinMark/ 9/Stations3A1,L,S�3D WinMark/10/Stations3A2,L�3D WinMark/11/Stations3B,NMN,A�3D WinMark/12/Stations3C,NML,BA�3D WinMark/13/RacetrackC,NML,BAM�3D WinMark/14/IslandsA,NML,T,F�3D WinMark/15/IslandsA,LMN,T�3D WinMark/16/Stations3C,LML,BA�3D WinMark/17/Stations3B,NML,A,AA�3D WinMark/18/IslandsA,LML,T,AA�3D WinMark/19/Stations3A2,NMN





What the test name abbreviations mean


� XE "3D WinMark suite:test name abbreviations" �The following table tells you how to decode the letters and numbers at the end of each test name:


Code�
Meaning�
�
A�
Source alpha� XE "source alpha pixel blending" � pixel blending� XE "alpha pixel blending" ��
�
AA�
Sort-independent anti-aliasing * � XE "sort-independent aliasing" ��
�
BA�
Add pixel blending� XE "add pixel blending" ��
�
BAM�
Add and mod~ulate pixel blending� XE "modulate pixel blending" ��
�
F�
Fog� XE "fog" � is turned on (pixel fog is preferred over vertex fog if both are available)�
�
N�
Nearest� XE "Nearest" � (point sampled� XE "point sampled" � textures)�
�
L�
Linear� XE "Linear" � (bilinear filtered� XE "bilinear filtering" � textures)�
�
LML�
Linear Mipmap� XE "mipmap" � Linear� XE "Linear Mipmap Linear" �� XE "mipmap modes:Linear Mipmap Linear" ��
�
LMN�
Linear Mipmap Nearest� XE "Mipmap Nearest" �� XE "Linear Mipmap Nearest" �� XE "mipmap modes:Linear Mipmap Nearest" ��
�
NML�
Nearest Mipmap Linear� XE "Nearest Mipmap Linear" �� XE "mipmap modes:Nearest Mipmap Linear" �� XE "Mipmap Linear" � (bilinear filtered mipmaps)�
�
NMN�
Nearest Mipmap Nearest� XE "Nearest Mipmap Nearest" �� XE "mipmap modes:Nearest Mipmap Nearest" ��
�
S�
Specular highlights� XE "Specular Highlights" � are turned on.�
�
T�
Transparent textures are used for some objects (color key� XE "color key" �� XE "transparency:color key" � or alpha� XE "alpha" �)�
�
* There are no shipping cards (at the time of this benchmark release) that support sort-independent anti-aliasing.� XE "anti-aliasing" � Some chipsets, like the Rendition Verite™,� XE "Rendition Verite" � support a form of edge anti-aliasing that requires the application to identify the silhouette of an object. 3D WinBench 98 does not support these edge anti-alias modes. The OAK Warp 5 literature describes the adapter as supporting sort-independent anti-aliasing.





� XE "WinMark" �3D WinMark scene descriptions


� XE "3D WinMark suite:scene descriptions" �The following topics describe the scenes� XE "scenes" �� XE "3D WinMark scenes" � used in the 3D WinMark performance tests.� XE "scene descriptions" �


Stations2A


Lower triangle complexity than the Stations3A1 scene. Less than 2MB of textures. Sunlight and ambient lights. The sun, galaxy, and nebula are pre-blended onto the star background. No station window lights. Domes and globes are emissive solids. Background is not lit.


Stations3A1


Higher triangle complexity than the Stations2 scene. Less than 2MB of textures. Sunlight and ambient lights. The sun, galaxy and nebula are pre-blended onto the star background. No station window lights. Domes and globes are emissive solids. Background is not lit.


Stations3A2


Same as Stations3A1 but uses 5.5MB of textures without mipmaps and 7.4MB with mipmaps.


Stations3A3


Same as Stations3A1 but uses 7MB of textures without mipmaps and 10MB with mipmaps.


Stations3B


Slightly higher triangle complexity that Stations3A1 (station windows are drawn twice). Less than 2MB of textures. Sunlight and ambient lights. The sun, galaxy, and nebula are source alpha� XE "source alpha pixel blending" � pixel blended onto the star background. Station window lights, domes and globes are emissive source alpha pixel blended objects. Background is not lit.


Stations3C


Slightly higher triangle complexity that Stations3A1 (station windows are drawn twice). Less than 2MB of textures. Sunlight and ambient lights. The sun, galaxy and nebula are source alpha� XE "source alpha pixel blending" � pixel blended onto the star background. Station window lights, domes and globes are emissive add pixel blended objects. Background is not lit.


Stations4A


Same as Stations3A1� \Relate "3d98.doc!33", "Stations3A1" \D2HTargetDefault �, but with higher triangle complexity.


Stations4D


Same as Stations4A� \Relate "3d98.doc!55", "Stations4A" \D2HTargetDefault �, except it includes an additional station to increase the triangle count.


RacetrackA


Low triangle complexity. Less than 2MB of textures. Moonlight and ambient lights. Headlight moves with the camera and illuminates nearby objects. Trees and fence are transparent (color key� XE "color key" �� XE "transparency:color key" � or alpha may be used). Background is lit by ambient light only.


RacetrackB


Somewhat higher triangle complexity than RacetrackA (adds tree shadows). Less than 2MB of textures. Sunlight and ambient lights. Trees, shadows and fence use source alpha� XE "source alpha pixel blending" � pixel blending.� XE "alpha pixel blending" � Solar lens flare and tinted windshield are source alpha pixel blended. Sky background is lit by ambient light only.


RacetrackC


Same triangle complexity as RacetrackB. Less than 2MB of textures. Sunlight and ambient lights. Trees and fence use source alpha� XE "source alpha pixel blending" � pixel blending.� XE "alpha pixel blending" � Solar lens flare uses add pixel blending.� XE "add pixel blending" � Tree shadows and the tinted windshield use mod~ulate pixel blended. Sky background is lit by ambient light only.


IslandsA


High triangle complexity. Less than 2MB of textures. Sunlight and ambient lights. Trees, shadows, fence and railing use source alpha� XE "source alpha pixel blending" � pixel blending.� XE "alpha pixel blending" � Sky background is lit by ambient light only.


ChapelA


Very high triangle complexity. Less than 2MB of textures. Very dim ambient light. Point light (candle) travels with camera. Spot light shines through stained glass window. Point light in globe applies to gargoyles and floor. Window and globe are emissive objects.


� XE "texel" �Triangle and texel complexity for each scene


This topic describes the triangle and texel complexity of each 3D WinMark� XE "WinMark" �� XE "3D WinMark suite:triangle/texel complexity" � scene. 


The following table describes the columns in the chart.


Column�
Definition�
�
Scene�
Scene name.�
�
Triangles Total�
Total number of triangles� XE "triangles" � in the entire scene.�
�
Triangles To D3D�
Average number of triangles sent to Direct3D� XE "Direct3D" � for each frame.�
�
Triangles Drawn�
Average number of triangles drawn per frame for typical hardware. � XE "results" ��
�
Texels Total �
Indicates the total number of texels used in the whole scene.�
�
Maximum Per Frame�
Total number of texels used in the scene's most complex frame.�
�
Average Per Frame�
Average number of texels used per frame. When this average exceeds available texel memory, swapping occurs.�
�






� EMBED PBrush  ���





� XE "WinMark" �� XE "3D WinMark 98" �� XE "results:3D WinMark 98" �Calculating the 3D WinMark 98 result


Each WinMark test produces a result in frames per second. The 3D WinMark 98 is simply the sum of the results� XE "results" � for all the tests. If a test cannot be completed because the required capabilities aren't supported or because the test failed, the test contributes zero to the overall 3D WinMark 98 score.


� XE "triangle tests" �� XE "3D Triangle Tests suite" �� XE "3D Triangle Tests suite" �� XE "suites:3D Triangle Tests" �5. Running the 3D Triangle Tests suite


We recommend, as you review this section on the 3D Triangle Tests suite� XE "3D Triangle Tests suite:recommendations for running" �, that you run the tests at a constant 5 frames per second (slow-motion speed) with an overdraw depth� XE "Overdraw Depth" � of 1. (For information on these settings, see Triangles� \Relate "3d98.doc!51", "Triangles" \D2HTargetDefault �.� XE "Triangles test settings" �� XE "test settings:Triangles" �) These settings won't return results,� XE "results" � but you'll see the tests at their best quality.


For more information on how to run the tests and how to control the tests' playback, see Gathering 3D triangle results� \Relate "3d98.doc!8", "Gathering 3D triangle results" \D2HTargetDefault � and Verifying 3D triangle rendering quality (no results)� \Relate "3d98.doc!9", "Verifying 3D triangle rendering quality (no results)" \D2HTargetDefault �.


The triangle inspection tests draw triangles of a fixed size and quality level at the fastest rate possible using Direct 3D Immediate Mode.� XE "Immediate Mode" � You can use the suite and its individual tests to verify a 3D accelerator manufacturer's performance claims for triangle setup and pixel fill rates. However, triangle test results� XE "3D Triangle Tests suite:results" � are harder to relate to real-world application performance. The suite returns results in triangles per second and pixels per second for different-sized triangles.


� XE "triangle tests" �� XE "3D Triangle Tests suite" �What the triangle tests are doing


3D WinBench 98's triangle tests draw the front-facing half of a rotating sphere. The sphere is divided into triangles in such a way that the triangles are all about the same size (in screen pixels) after transformation from 3D space to the 2D display. The axis of rotation is aligned with the camera direction so the triangles don't change size as they are rotated.� XE "3D Triangle Tests suite:what the tests are doing" �


Each test executes a loop. For each iteration the test:


Clears the Z-buffer.� XE "Z-buffer" �� XE "buffering" � 


Resets the sphere position in 3D space.


Draws the front-facing half of the sphere.


Moves the sphere closer to the viewer without changing the sphere's onscreen size.


Rotates the sphere slightly on an axis parallel to the viewing direction.


Repeats steps 3, 4, and 5 till the test satisfies the number of overdraw depth� XE "Overdraw Depth" � iterations specified in the � REF _Ref384196980 \* MERGEFORMAT �� XE "Triangles test settings" �� XE "test settings:Triangles" �Triangles� � XE "Triangles test settings" �� XE "test settings:Triangles" �test settings tab.





Each iteration is a Direct3D� XE "Direct3D" � Immediate Mode� XE "Immediate Mode" � scene (enclosed by BeginScene/EndScene calls).� \definition "Note" ��
� Note�
�



Triangle test names


� XE "tests:3D Triangle Tests suite" �All triangle tests� XE "triangle tests" �� XE "3D Triangle Tests suite" � show the front-facing half of a rotating sphere and use a 640x480 resolution.� XE "resolution" � For more information on the abbreviations and terms, see � REF _Ref384692183 \* MERGEFORMAT �What the test name abbreviations mean�.� XE "3D Triangle Tests suite:list of tests" �


Test name�
What it means�
�
3D Triangle/640x480x8, Flat�
8-bit pixels, flat shading is on�
�
3D Triangle/640x480x16, Flat�
16-bit pixels, flat shading is on�
�
3D Triangle/640x480x16, Gouraud� XE "Gouraud shading" ��
16-bit pixels, Gouraud shading is on�
�
3D Triangle/640x480x16, Gouraud,N�
16-bit pixels, Gouraud shading is on and point sampled� XE "point sampled" � textures are used�
�
3D Triangle/640x480x16, Gouraud,L�
16-bit pixels, Gouraud shading is on and bilinear filtered� XE "bilinear filtering" � textures are used�
�
3D Triangle/640x480x16, Gouraud,NML�
16-bit pixels, Gouraud shading is on and bilinear filtered mipmaps are used�
�
3D Triangle/640x480x8, Z,Flat�
8-bit pixels, Z-buffering� XE "Z-buffer" �� XE "buffering" � and flat shading are on�
�
3D Triangle/640x480x16, Z,Flat�
16-bit pixels, Z-buffering and flat shading are on�
�
3D Triangle/640x480x16, Z,Gouraud�
16-bit pixels, Z-buffering and Gouraud shading are on�
�
3D Triangle/640x480x16, Z,Gouraud,N�
16-bit pixels, Z-buffering and Gouraud shading are on, point sampled textures are used�
�
3D Triangle/640x480x16, Z,Gouraud,L�
16-bit pixels, Z-buffering and Gouraud shading are on, bilinear filtered textures are used�
�
3D Triangle/640x480x16, Z,Gouraud,NML�
16-bit pixels, Z-buffering and Gouraud shading are on, bilinear filtered mipmaps are used�
�
3D Triangle/640x480x16, Z,Gouraud,D,N�
16-bit pixels, Z-buffering, Gouraud shading and dithering� XE "dithering" � are on, point sampled textures are used�
�
3D Triangle/640x480x16, Z,Gouraud,S,N�
16-bit pixels, Z-buffering, Gouraud shading and specular highlights� XE "Specular Highlights" � are on, point sampled textures are used�
�
3D Triangle/640x480x16, Z,Gouraud,Fv,N�
16-bit pixels, Z-buffering, Gouraud shading, and vertex fogging are on, point sampled textures are used�
�
3D Triangle/640x480x16, Z,Gouraud,D,S,Fv,N�
16-bit pixels, Z-buffering, Gouraud shading, dithering, specular highlights and vertex fogging are on, point sampled textures are used�
�
3D Triangle/640x480x16, Z,Gouraud,D,S,Fv,L�
16-bit pixels, Z-buffering, Gouraud shading, dithering, specular highlights and vertex fogging are on, bilinear filtered textures are used�
�
3D Triangle/640x480x16, Z,Gouraud,D,S,Fv,NML�
16-bit pixels, Z-buffering, Gouraud shading, dithering, specular highlights and vertex fogging are on, bilinear filtered mipmaps are used�
�
� XE "results" �Triangle test results 


� XE "3D Triangle Tests suite:results" �� XE "triangle tests:results" �� XE "results:triangle tests" �The triangle tests� XE "triangle tests" �� XE "3D Triangle Tests suite" � return four results:


1. Thousands of triangles per second for 5 pixel triangles.


2. Thousands of triangles per second for 50 pixel triangles.


3. Millions of pixels per second for 50 pixel triangles.


4. Millions of pixels per second for 1000 pixel triangles.


The first result includes the minimum overhead of lighting and transformation in Direct 3D Immediate Mode.� XE "Immediate Mode" �� \definition "first result" ��
Use the first result to measure the 3D hardware's maximum triangle setup performance at the quality level the test used. �
�
The second and third results indicate the setup and fill rates for 50-pixel triangles, which is more typical of triangles used in actual games. The third result is always 50 times the second result.


The fourth result measures the maximum pixel fill performance of the 3D hardware at the quality level the test used. 


You can run the 3D Triangle/User Defined� XE "3D Triangle/User Defined test" �� XE "tests:3D Triangle/User Defined test" � test to pick your own triangle size and quality level. Choose the test you want on the � REF _Ref397137927 \* MERGEFORMAT �� XE "User Triangles test settings" �� XE "test settings:User Triangles" �User Triangles� � XE "User Triangles test settings" �� XE "test settings:User Triangles" �test settings tab.


�
3D WinBench 98 Test Settings


Changing 3D WinBench 98 test settings


� XE "test settings:changing" �You can change the test settings for 3D WinBench 98's scenes� XE "scenes" �� XE "3D WinMark scenes" � and triangles tests using the Test Settings dialog box. The test settings remain in place for all tests� XE "All Tests" �� XE "suites:All Tests" � you run during the current session. 


3D WinBench 98 remembers your test settings from session to session, so you don't need to re-set them the next time you run the benchmark. 


� Autotext prcarrow.bmp ���To change test settings:


From the Edit menu, select Test Settings. 3D WinBench 98 displays the Test Settings dialog box.


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


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


3D� \ALink (3dtab) �


{bmc offload\ts-3d.bmp}� \definition "Click here to see the 3D test settings tab" ��
Click here to see the 3D test settings� XE "3D test settings" �� XE "test settings:3D" � tab�
�



Use the 3D Scenes� XE "scenes" �� XE "3D WinMark scenes" � tab to select the mode in which most performance tests (including the 3D WinMark� XE "WinMark" � 98� XE "3D WinMark 98" �� XE "results:3D WinMark 98" � and triangle tests� XE "triangle tests" �� XE "3D Triangle Tests suite" �) will run.


You can specify the DirectDraw Hardware device that you want all the 3D tests (including both the 3D WinMark and 3D Triangle tests� XE "3D Triangle Tests suite" �� XE "suites:3D Triangle Tests" �) to use. If the system has two or more Direct3D-capable� XE "Direct3D" � display adapters, you can select them from the list box here. Otherwise, the tests use the default display driver and hardware, named "Primary Display Driver."


The first time you run 3D WinBench on a system with more than one DirectDraw adapter, the benchmark will default to the second choice. The benchmark displays a dialog box telling you the adapter it's defaulted to and informing you that you can change the adapter at the 3D Test Settings tab.� \definition "Note on using multiple adapters" ��
� Note on using multiple adapters�
�



If a 3Dfx Voodoo Graphics adapter is installed, you can choose the Voodoo adapter or the primary adapter.� \definition "Note for 3Dfx Voodoo Graphics™ users" ��
� Note for 3Dfx Voodoo Graphics™ users�
�
In Direct3D Support, you can select the primary and secondary devices the benchmark should test. If the primary device isn't available, the benchmark will fall back to the secondary device. If neither device supports the capabilities required for the selected test, the benchmark will not run the test. Your choices are:


Direct3D HAL� XE "HAL" � (the benchmark's default primary choice)


MMX� XE "MMX" � Emulation� XE "emulator" � (the benchmark's default secondary choice; used by default on MMX processors)


RGB� XE "RGB software emulator" � Emulation (default for non-MMX processors)


The non-MMX emulator� XE "emulator" � supports many features that the MMX emulator does not. It is significantly slower, however. It supports Nearest Mipmap� XE "mipmap" � Nearest, Nearest Mipmap Linear,� XE "Nearest Mipmap Linear" �� XE "mipmap modes:Nearest Mipmap Linear" �� XE "Mipmap Linear" � Linear Mipmap Nearest,� XE "Mipmap Nearest" �� XE "Linear Mipmap Nearest" �� XE "mipmap modes:Linear Mipmap Nearest" � Specular Highlights� XE "Specular Highlights" � and Fog� XE "fog" � Table.� \definition "Note on the non-MMX emulator" ��
� Note on the non-MMX emulator�
�



In the Page Flipping� \Relate "3d98.doc!17", "Page Flipping" \D2HTargetDefault �� XE "Page Flipping" � section, you can select whether the tests use either the front buffer� XE "front buffer" �� XE "buffering" � or back buffer.� XE "back buffer" � You can select one of the following modes:


Front buffer with a result. You may see flashing or tearing.


Back buffer with a result. No output on the screen.


Double buffered� XE "double buffer" �� XE "buffering" � with no result. Quality mode.


Triple buffered with a result.


Double buffered with a result.


In the Display Mode� XE "Display Mode" � section, you can select the following:


The selections are:�� \definition "resolution size" �320 by 200 pixels�320 by 240 pixels�512 by 384 pixels�640 by 400 pixels�640 by 480 pixels�800 by 600 pixels�1024 by 768 pixels�1152 by 864 pixels�1280 by 1024 pixels�1600 by 1200 pixels�
the test display's resolution� XE "resolution" � size�
�
The selections are:� \definition "color depth" ��Hi Color (16 bit)�True Color (24 bit)�True Color (32 bit)� \definition "color depth" ��
the test display's color depth� XE "color depth" ��
�
whether to run the test Full Screen (checked) or in a window (unchecked)


See the 3D API� XE "3D API suite" �� XE "suites:3D API" � suite� \Relate "3d98.doc!39", "3D API suite" \D2HTargetDefault � topic for more information on these modes.� \definition "Direct3D interface" ��
In the Direct3D API section, you can select the type of Direct3D interface the benchmark will use to draw the scenes: �
�
ExecuteBuffers.� XE "ExecuteBuffers" � Creates the scene in an execute buffer before drawing. The WinMark tests default to this interface as it's slightly faster than the DrawPrimitive� XE "DrawPrimitive" � interfaces.


DrawIndexedPrimitive.� XE "DrawIndexedPrimitive" � Sends an array of vertices for the device to draw. Slower than ExecuteBuffers. There is a one-to-one correspondence between each DrawIndexedPrimitive and ExecuteBuffers call.


DrawPrimitive (strips and fans). Sends a list of vertices for the device to draw. Slower than DrawIndexedPrimitive because vertices cannot be shared between strips and fans.


In the Quality Test Interaction section, you can select the following options to modify how the benchmark displays images during the 3D Quality� XE "3D Quality suite" �� XE "suites:3D Quality" �� \Relate "3d98.doc!12", "3D Quality" \D2HTargetDefault � suite:


Skip preview dialog. This opening dialog displays a good and bad example of the feature to be tested and information on how the feature should look.


Animate images. Immediately following a quality test, the dialog displays the good and bad images, and the image as it displayed on the test system. Select this option to have the benchmark automatically "pan 'n' scan" all three images after the test completes.





See Also:





� XE "emulator" �Hardware vs. software emulator performance� \Relate "3d98.doc!18", "Hardware vs. software emulator performance" \D2HTargetDefault �


3D Quality wizard� \Keyword "3D Quality wizard" �� \Relate "3d98.doc!25", "3D Quality wizard" \D2HTargetDefault �


3D API� \Relate "3d98.doc!39", "3D API" \D2HTargetDefault �


� XE "Page Flipping" �How to use the Page Flipping modes� \ALink (3dtab) �


You can run the scene tests using one of several modes. Select the mode from the � REF _Ref383326769 \* MERGEFORMAT �3D� test settings tab's Page Flipping section. 


1. Front buffer� XE "front buffer" �� XE "buffering" � with a result. You may see flashing or tearing.


Use this mode to gather results.� XE "results" � It draws only to the front-buffer so you'll see some of the scene's objects tear or flash. 3D WinBench 98 runs the tests this way to avoid flips from the front to the back buffer.� XE "back buffer" � Flipping introduces an unknown amount of idle time into the measurement. The test allocates a back buffer, which isn't used.


2. Back buffer with a result. No output on the screen.


Use this mode to verify that the front buffer and back buffer have the same rendering performance. You won't see any screen displays when you run tests in the back buffer�only mode.


You should run at least one test using both the "Front buffer with a result" mode and "Back buffer with a result" modes to verify there's no performance difference between them. If you see a significant performance difference contact ZDBOp (http://www1.zdnet.com/zdbop/techfrm.html� \Relate "http://www1.zdnet.com/zdbop/techfrm.html" \D2HHelpMacro ||WinHlp40||EF(`http://www1.zdnet.com/zdbop/techfrm.html',`',1,`') �)� \definition "Note" ��
� Note�
�
3. Double buffered� XE "double buffer" �� XE "buffering" � with no result. Quality Mode


� XE "double buffering" �This mode runs a scene the same way an application would. It draws to the back buffer and flips to the front. You should not see any tearing or flashing. 


Use this mode to step through the scene, a frame at a time, if necessary, to inspect the scene's rendering quality. This mode doesn't return a result. 


When you use this mode you'll see a frame number� XE "frame number" � in the status bar at the bottom of the scene. To control the scene's playback:


Press this key…�
To do this…�
�
PAUSE�
Stop and start the camera movement.�
�
CTRL+C�
Copy the screen image to the clipboard (only if paused).�
�
CTRL+S�
Single step the camera (only if paused).�
�
SPACE�
Toggle between full speed and a maximum speed of 5 frames per second.�
�
LEFT ARROW�
Reverse the camera path (like rewinding a tape).�
�
RIGHT ARROW�
Forward camera path.�
�
4. Triple buffered with a result.


� XE "triple buffering" �Same as double buffering� XE "double buffer" �� XE "buffering" � but can return any result up to the display's refresh rate.


5. Double buffered with a result.


The same as "Double buffered with no result," except you can't step through the scene to check rendering quality. This mode, however, does return a result. Drawing time for each scene is constrained to an integer fraction (1/n) of the monitor's refresh period (the inverse of the monitor's refresh frequency).


{button ,AL (`3dtab')} More on the 3D test settings� \Keyword "3D test settings" �� \Keyword "test settings:3D" � tab� \Relate "More on the 3D test settings tab" \D2HHelpMacro ||WinHlp40||AL(`3dtab',0,`',`Main') �





� XE "buffering" �� XE "3D Scene/User Defined" �Buffering and the 3D Scene/User Defined test� \ALink (3dtab) �


The 3D Scene/User Defined test lets you run the test full-screen� XE "full-screen" � or in a window at the current display color depth.� XE "color depth" � Because running in a window with a Z-buffer� XE "Z-buffer" �� XE "buffering" � requires a back buffer,� XE "back buffer" � the Front buffer� XE "front buffer" � with a result and Back buffer with a result modes use double buffering� XE "double buffer" � with a Blt� XE "Blt" � to update the front buffer. There's no synchronization with the monitor's refresh rate.


{button ,AL (`3dtab')} More on the 3D test settings� \Keyword "3D test settings" �� \Keyword "test settings:3D" � tab� \Relate "More on the 3D test settings tab" \D2HHelpMacro ||WinHlp40||AL(`3dtab',0,`',`Main') �





� XE "3D test settings" �� XE "test settings:3D" �Recommended settings for 3D test settings tab� \ALink (3dtab) �


� XE "3D test settings:recommended settings" �We recommend the following display modes for testing (these were the same modes used for 3D WinBench 97 testing):


Option�
Recommendation�
�
Resolution� XE "resolution" ��
640x480�
�
Color Depth� XE "color depth" ��
16bpp�
�
Window type�
Full Screen�
�
API�
Execute buffers�
�
Drawing mode�
Front buffer� XE "front buffer" �� XE "buffering" � only.�
�
We may reconsider these recommendations� XE "3D Quality suite:recommendations" � as the market matures. At the time of this benchmark's release, DrawIndexedPrimitive� XE "DrawPrimitive" � is slower than ExecuteBuffers. The only common resolution and color depth is 640x480 and 16bpp. Triple buffering� XE "buffering" � limits the frame rate to the refresh rate and will not work on adapters with 2MB frame buffers (such as the 3Dfx Voodoo Graphics).


{button ,AL (`3dtab')} More on the 3D test settings tab� \Relate "More on the 3D test settings tab" \D2HHelpMacro ||WinHlp40||AL(`3dtab',0,`',`Main') �








� XE "User Scene test settings" �� XE "test settings:User Scene" �User Scene� \ALink (ustab) �


{bmc offload\ts-us.bmp}� \definition "Click here to see the User Scene test settings tab" ��
Click here to see the User Scene test settings tab�
�



Use the User Scene� XE "3D User Scene test settings" �� XE "test settings:3D User Scene" � tab to both:


Select a scene to play for the 3D Scene/User Defined� XE "3D Scene/User Defined" � test 


Certain settings are incompatible with other settings. Checking and unchecking some selections may disable other selections. Be aware of this as you plan your test.� \definition "aspects" ��
Control many aspects of the 3D Scene/User Defined test (the � REF _Ref384090667 \* MERGEFORMAT �3D� test settings tab controls other aspects: the adapter under test, for example)


After you've selected the scene you want to run and adjusted the settings on this tab, select "User Defined Scene" from the Run button's list of tests..�
�
From the Name list, you can select a scene� \Relate "3d98.doc!7", "select a scene" \D2HTargetDefault � from the 3D WinBench 98 test collection. Enter a number greater than zero in Starting Frame to denote the frame at which the scene should start. In the Frames to play box, enter the number of frames you want the test to play. Enter 0 (zero) to play the entire scene file. The display-only Required Capabilities list indicates the Direct3D� XE "Direct3D" � features the scene requires and which the adapter must support to run the scene.


If you turn Lighting features on, you can also enable Ambient lighting and Specular Highlights.� XE "Specular Highlights" � 


You can choose any or all of the following Direct3D options:


Gouraud� XE "Gouraud shading" � Shading. Turning this off makes an object's colors and shading appear flat.


Dithering.� XE "dithering" � You'll see dithering mainly in the Islands scene. When dithering is off, you'll see bands of color instead of continuous colors in the ocean. 


Anti-aliasing.� XE "anti-aliasing" � Anti-aliasing eliminates an object's jagged edges.


Wireframe.� XE "wireframe" � Turning this off fills the objects with textures and colors. Turning this on makes the objects appear as outlines without the colors and textures.


If you want to use Texture Mapping,� XE "Texture Mapping" � you have the following Filter� XE "filtering" � choices:


Nearest (point sampling� XE "point sampled" � in a texture). 


Linear (bilinear filtering� XE "filtering" �� XE "bilinear filtering" � in a texture). 


Mipmap� XE "mipmap" � nearest. Performs point-sampling within a mipmap.


Mipmap linear.� XE "Mipmap Linear" � Performs bilinear filtering within a mipmap. 


Linear mipmap nearest.� XE "Mipmap Nearest" �� XE "Linear Mipmap Nearest" �� XE "mipmap modes:Linear Mipmap Nearest" � Filters� XE "filtering" � (averages) the results� XE "results" � of point-sampling from two mipmaps.


Linear mipmap linear.� XE "Linear Mipmap Linear" �� XE "mipmap modes:Linear Mipmap Linear" � Filters (averages) results of bilinear filtering within two mipmaps. Also called trilinear filtering.� XE "trilinear filtering" �


If you've turned on Texture Mapping, you also have the following Transparency� XE "transparency" � choices:


Any Mode. If the card supports both color key� XE "color key" �� XE "transparency:color key" � and alpha transparency modes, the test will use alpha transparency. If you don't know which mode the card supports, use this setting.


Color Key. The parts of a texture that are colored with the key are transparent. Similar to the "blue screen" used by TV weathermen, where the blue color is replaced by a different color, image (such as a weather map), or texture.


Alpha� XE "transparency:alpha" �. Uses the texel's� XE "texel" � alpha channel to determine a texture's transparency.


You can easily see the effects of disabling this option in the chapel and racetrack scenes.� XE "scenes" �� XE "3D WinMark scenes" �� \definition "Disabling this option" ��
And if Texture Mapping is active, you can also choose to turn on Perspective Correction.� XE "perspective correction" � Disabling this option shows the "seams" between the triangles used to build a scene when the triangles have some perspective to them.�
�
If you want to see Fog effects through the scene, select one of the following choices:


Off. No fog.


On, any mode. Uses the best mode supported by the hardware, with linear pixel/table preferred, then exponential pixel/table, then linear vertex.


On, linear vertex mode. The software and hardware combine to create the fog effect. The software lighting module calculates fog at each vertex and the hardware interpolates the fog across the entire triangle.


On, linear pixel/table mode. Uses hardware only to create the fog effect. Offers a faster and subjectively better rendering. The hardware computes the fog effect of each pixel based on the pixel's distance from the viewer.


On, exponential pixel/table mode. Same as linear pixel/table mode, except the fog density increases exponentially with distance, instead of linearly.





See Also:





� XE "buffering" �� XE "3D Scene/User Defined" �Buffering and the 3D Scene/User Defined test� \Relate "3d98.doc!54", "Buffering and the 3D Scene/User Defined test" \D2HTargetDefault �


� XE "scenes" �� XE "3D WinMark scenes" �3D scenes you can select� \ALink (ustab) �


You can select the following scenes from the � XE "User Scene test settings" �� XE "test settings:User Scene" �User Scene� \Relate "3d98.doc!53", "User Scene" \D2HTargetDefault � � XE "User Scene test settings" �� XE "test settings:User Scene" �test settings tab. To run a scene, display the Run button's drop-down list and click Selected to display the Select Tests dialog box� \Relate "Select Tests dialog box" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`UsingtheSelectTestsdialogbox') �. Select the 3D Scene/User Defined� XE "3D Scene/User Defined" �� XE "3D Scene/User Defined:list of scenes" � test, click OK, and click Run.


	alpha.sdl�alphaadd.sdl�alphamodulate.sdl�alphatex.sdl�ChapelA.sdl�cullccw.sdl�cullcw.sdl�cullnone.sdl�cylinderu.sdl�cylinderv.sdl�fogtest.sdl�gouraud.sdl�IslandsA.sdl�linear.sdl�minimalztest.sdl�mipmap.sdl� XE "mipmap" ��narrowztest.sdl�nearest.sdl�perspective.sdl�RaceTrackA.sdl�RaceTrackB.sdl�RaceTrackC.sdl�Robot.sdl�Stations2A.sdl�Stations3A1.sdl�Stations3A2.sdl�Stations3A3.sdl�Stations3B.sdl�Stations3C.sdl�Stations4A.sdl�Stations4D.sdl�texclamp.sdl�texdecal.sdl�texdecalalpha.sdl�texflatwrap.sdl�texmirror.sdl�texmodulate.sdl�texmodulatealpha.sdl�texturefidelity.sdl�wideztest.sdl�ztest.sdl





{button ,AL (`ustab')} More on the User Scene tab� \Relate "More on the User Scene tab" \D2HHelpMacro ||WinHlp40||AL(`ustab',0,`',`Main') �


Running a user-defined 3D scene test� \ALink (ustab) �


You select a scene you want to run using the User Scene� XE "User Scene test settings" �� XE "test settings:User Scene" � test settings tab. You run the scene using the following procedure.


� Autotext prcarrow.bmp ���To run the 3D Scene/User Defined� XE "3D Scene/User Defined" � test:


Display the Run button's drop-down list of suites.


Click User Defined Scene. 





{button ,AL (`ustab')} More on the User Scene tab� \Relate "More on the User Scene tab" \D2HHelpMacro ||WinHlp40||AL(`ustab',0,`',`Main') �


� XE "HAL" �� XE "D3D HAL Problems test settings" �� XE "test settings:D3D HAL Problems" �D3D HAL Problems


{bmc offload\ts-hl.bmp}� \definition "Click here to see the D3D HAL Problems test settings tab" ��
Click here to see the D3D HAL Problems test settings tab�
�



Use the D3D HAL Problems test settings tab in conjunction with the 3D Quality� XE "3D Quality suite" �� XE "suites:3D Quality" �� \Relate "3d98.doc!13", "3D Quality" \D2HTargetDefault � suite to determine the display adapter and driver's practical capabilities. The HAL (that is, the display adapter's device driver) determines whether the display adapter and driver execute an application's command or whether the command should be emulated in software. 


After you run the 3D Quality suite, open the D3D HAL Problems test settings tab. In this dialog, 3D WinBench 98:


Displays each Direct3D� XE "Direct3D" � capability the Quality suite tests for. 


Displays in the HAL Reports column whether the HAL reports that it supports that capability.


The benchmark sets each capability to the default reported by the HAL. Leave each capability set at its default (with the button beside each capability a green color). You can override these defaults, however.


To force the HAL to use a capability it reports as Off, click on the Default button till it changes to a yellow color and displays Force On. Use this setting to force the tests to use the hardware instead of using software emulation.� XE "emulator" � (You might do this, for example, to check if a feature is actually implemented but not correctly exposed as a capability.) 


To force the HAL to not use a capability it reports as On, click on a button till it changes to a red color and displays Force Off. You can use this option to force off a capability the hardware claims to but doesn't implement. Or, if you don't want to use hardware for a Direct3D function (thereby forcing software emulation), click on the check box till it is cleared.


The quality test may also suggest the following option for some display adapters: Use world coordinates for Fog� XE "fog" � Table.


If you've fiddled with the settings and want to go back to the original settings, click the Restore Defaults button.





See Also:


� XE "3D Quality suite:recommendations" �� XE "3D Quality suite" �� XE "suites:3D Quality" �Overriding or accepting the 3D Quality suite's recommendations� \Relate "3d98.doc!27", "Overriding or accepting the 3D Quality suite's recommendations" \D2HTargetDefault �


Bitmap examples of good and bad renderings� \Relate "3d98.doc!28", "Bitmap examples of good and bad renderings" \D2HTargetDefault �


� XE "Triangles test settings" �� XE "test settings:Triangles" �Triangles� \ALink (tri) �


{bmc offload\ts-tri.bmp}� \definition "Click here to see the Triangles test settings tab" ��
Click here to see the Triangles test settings tab�
�



From the Triangles tab you control most aspects of how 3D WinBench 98 runs the triangle inspection tests� \Relate "3d98.doc!19", "triangle inspection tests" \D2HTargetDefault �. The � REF _Ref384090667 \* MERGEFORMAT �3D� test settings tab controls the screen resolution,� XE "resolution" �� XE "resolution" � color depth,� XE "color depth" � and primary adapter you're testing, for example.


To return results� \Relate "3d98.doc!8", "To return results" \D2HTargetDefault �,� XE "results" � leave the Run in slow motion check box blank and enter 10 for the Overdraw Depth� \Relate "3d98.doc!20", "Overdraw Depth" \D2HTargetDefault �.� XE "Overdraw Depth" � This is the benchmark' s default selection.


If instead you want to verify the rendering quality� \Relate "3d98.doc!9", "to verify the rendering quality" \D2HTargetDefault � (and not return a result), check Run in slow motion to run the test at 5 frames per second and enter 1 for the Overdraw Depth. 


You can enter a number from 1 to 10 for Overdraw Depth. 





� XE "results" �Gathering 3D triangle results� \ALink (tri) �


To gather results, leave the � REF _Ref384196980 \* MERGEFORMAT �� XE "Triangles test settings" �� XE "test settings:Triangles" �Triangles� � XE "Triangles test settings" �� XE "test settings:Triangles" �test settings' Run in slow motion check box blank and enter 10 for the Overdraw Depth� \Relate "3d98.doc!20", "Overdraw Depth" \D2HTargetDefault �.� XE "Overdraw Depth" � This mode draws only to the front buffer� XE "front buffer" �� XE "buffering" � as fast as possible and draws only the front-facing half of a sphere. On fast cards you may not be able to see the sphere rotating because of interference between the drawing rate and the monitor's refresh rate. (The rotating sphere looks like wagon wheels turning backward in old Western movies). 


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





� XE "results" �Verifying 3D triangle rendering quality (no results)� \ALink (tri) �


To verify the rendering quality (and not return a result), check the � REF _Ref384196980 \* MERGEFORMAT �� XE "Triangles test settings" �� XE "test settings:Triangles" �Triangles� � XE "Triangles test settings" �� XE "test settings:Triangles" �test settings' Run in slow motion option. This option runs the test at 5 frames per second. 


Use this mode to verify the rendering quality. You should also set the Overdraw Depth� XE "Overdraw Depth" � to 1 when using this mode to see the sphere rotating as slowly as possible. The triangle tests� XE "triangle tests" �� XE "3D Triangle Tests suite" � draw only the front-facing half of a sphere.


To control the test's playback:


Press this key…�
To do this…�
�
PAUSE�
Stop and start the sphere rotation.�
�
CTRL+C�
Copy the screen image to the clipboard (only if paused).�
�
CTRL+S�
Perform a small rotation (only if paused).�
�
{button ,AL (`tri')} More on Triangles test settings� \Relate "More on Triangles test settings" \D2HHelpMacro ||WinHlp40||AL(`tri',0,`',`Main') �





� XE "Overdraw Depth" �Overdraw Depth� \ALink (tri) �


The triangle tests� XE "triangle tests" �� XE "3D Triangle Tests suite" � draw only the front-facing half of a sphere.� \definition "sphere" ��
Overdraw depth controls how many times the test redraws the sphere in each frame. The overdraw depth setting is normally set to its highest (10) to minimize the Z-buffer� XE "Z-buffer" �� XE "buffering" � clear overhead for each frame. (That is, the Z-buffer is cleared for every 10 draws. Setting the depth to 1 means the Z-buffer is cleared with every draw.) �
�
For normal frame-buffer style 3D engines, a setting of 10 helps you gauge the maximum triangle setup and fill rates.


For PowerVR� XE "PowerVR" � or Talisman-style architectures, you should use an overdraw depth that approximates the overdraw depth of typical scenes.� XE "scenes" �� XE "3D WinMark scenes" � Depending on the type of application you want to model, an overdraw depth of from 1 to 3 is reasonable.


These architectures require a different setting because they don't actually render every triangle. Instead, they determine which triangle contributes to the final pixel color on a pixel-by-pixel basis and render just that triangle. In these architectures, triangles whose pixels are obscured (by another object) are never actually drawn. If you use a high overdraw depth, these architectures will only actually draw the last sphere in the frame, throwing away all of the others. This can produce an unusually high pixel fill-rate.


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


� XE "User Triangles test settings" �� XE "test settings:User Triangles" �User Triangles� \ALink (ut) �


{bmc offload\ts-ut.bmp}� \definition "Click here to see the User Triangles test settings tab" ��
Click here to see the User Triangles test settings tab�
�
Certain settings are incompatible with other settings. Checking and unchecking some selections may disable other selections. Be aware of this as you plan your test.� \definition "settings" ��
From the User Triangles tab you control how 3D WinBench 98 plays the 3D Triangle/User Defined� XE "3D Triangle/User Defined test" �� XE "tests:3D Triangle/User Defined test" � triangle inspection test. These settings only apply to the 3D Triangle/User Defined test. 


After you've selected the scene you want to run and adjusted the settings on this tab, follow the instructions in Running a user-defined 3D triangle test� \Relate "3d98.doc!59", "Running a user-defined 3D triangle test" \D2HTargetDefault �..�
�
You can choose the following display options:


The selections are:�256 color (8 bit)�Hi Color (16 bit)�True Color (24 bit)�True Color (32 bit)� \definition "Color Depth" ��
Color Depth� XE "color depth" � �
�
The selections are:�320 by 200 pixels�320 by 240 pixels�512 by 384 pixels�640 by 400 pixels�640 by 480 pixels�800 by 600 pixels�1024 by 768 pixels�1152 by 864 pixels�1280 by 1024 pixels�1600 by 1200 pixels� \definition "Screen Resolution" ��
Screen Resolution� XE "resolution" �� XE "resolution" ��
�
In the Triangle Size box, enter the average triangle size (in pixels) you'd like to test.


You can enable any or all of the following Direct3D� XE "Direct3D" � options for the test:


DrawPrimitive� XE "DrawPrimitive" �


Z-Buffering� XE "Z-buffer" �� XE "buffering" �


Gouraud� XE "Gouraud shading" � Shading


Specular Highlights� XE "Specular Highlights" �


Dithering� XE "dithering" �


Anti-aliasing� XE "anti-aliasing" �


If you want to use Texture Mapping,� XE "Texture Mapping" � you have the following Filter� XE "filtering" � choices:


Nearest (point-sampling in a texture). 


Linear (bilinear filtering� XE "filtering" �� XE "bilinear filtering" � in a texture). 


Mipmap� XE "mipmap" � nearest. Performs point-sampling within a mipmap.


Mipmap linear.� XE "Mipmap Linear" � Performs bilinear filtering within a mipmap. 


Linear mipmap nearest.� XE "Mipmap Nearest" �� XE "Linear Mipmap Nearest" �� XE "mipmap modes:Linear Mipmap Nearest" � Filters� XE "filtering" � (averages) the results� XE "results" � of point-sampling from two mipmaps.


Linear mipmap linear.� XE "Linear Mipmap Linear" �� XE "mipmap modes:Linear Mipmap Linear" � Filters (averages) results of bilinear filtering within two mipmaps. Also called trilinear filtering.� XE "trilinear filtering" �


If you've turned on Texture Mapping, you also have the following Blend options:


Decal.� XE "decal" � Texture color is used.


Modulate� XE "modulate" �. Triangle color and texture colors are modulated (multiplied).


And if Texture Mapping is active, you can also choose to turn on Perspective Correction.� XE "perspective correction" �


If you want to see Fog� XE "fog" � effects through the scene, select one of the following choices:


Off. No fog.


On, linear vertex mode. The software and hardware combine to create the fog effect. The software lighting module calculates fog at each vertex and the hardware interpolates the fog across the entire triangle.


On, linear pixel/table mode. Uses hardware only to create the fog effect. Offers a faster and subjectively better rendering. The hardware computes the fog effect of each pixel based on the pixel's distance from the viewer.


On, exponential pixel/table mode. Same as linear pixel/table mode, except the fog density increases exponentially with distance, instead of linearly.


Running a user-defined 3D triangle test� \ALink (ut) �


You select a scene you want to run using the User Triangles� XE "User Triangles test settings" �� XE "test settings:User Triangles" �� \Relate "3d98.doc!52", "User Triangles" \D2HTargetDefault � test settings tab. You run the scene using the following procedure.


� Autotext prcarrow.bmp ���To run the 3D Triangle/User Defined� XE "3D Triangle/User Defined test" �� XE "tests:3D Triangle/User Defined test" � test:


Display the Run button's drop-down list of suites.


Click Selected to display the Select Tests dialog box� \Relate "Select Tests dialog box" \D2HHelpMacro ||WinHlp40||JumpID(`zdbui32.hlp',`UsingtheSelectTestsdialogbox') �. 


Click the Remove All button to clear the Selected Tests list.


In the Tests list, find the 3D Triangle/User Defined test and click Add.


Click OK. This closes the Select Tests dialog.


At the benchmark main window, click the Run button.





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


�
Other Performance Suites


About the other performance suites


In addition to the three main suites, 3D WinBench 98 includes other suites of scene inspection tests. 


These suites vary the scene parameters along one dimension at a time. For example, the 3D API� XE "3D API suite" �� XE "suites:3D API" � suite draws the same scene using the three available APIs: Execute buffers, DrawIndexedPrimitive,� XE "DrawIndexedPrimitive" � and Draw Primitive. These suites can give you an idea of the performance of individual features.


All of these suites return inspection test results� \Relate "3d98.doc!6", "results" \D2HTargetDefault �.� XE "results" �


You cannot select different scenes� XE "scenes" �� XE "3D WinMark scenes" � for these suites.� \definition "Note" ��
� Note�
�






� XE "3D API suite" �� XE "suites:3D API" �3D API


The 3D A~PI suite includes these three tests:


	API/ 1/Stations3A1,N,Execute buffers�API/ 2/Stations3A1,N,DrawIndexedPrimitive� XE "DrawIndexedPrimitive" ��API/ 3/Stations3A1,N,DrawPrimitive� XE "DrawPrimitive" �(Strips)


The Stations3A1� \Relate "3d98.doc!33", "Stations3A1" \D2HTargetDefault � scene is drawn using the three supported APIs: ExecuteBuffers,� XE "ExecuteBuffers" � DrawIndexedPrimitive and DrawPrimitive.


The DrawIndexedPrimitive API is very similar to Execute Buffers. In fact, there is a one-to-one mapping from each ExecuteBuffers call to each DrawIndexedPrimitive call. However, the DrawIndexedPrimitive API does not allow the use of triangle strips and fans, while Execute Buffers do. The DrawPrimitive API allows the use of triangle strips and fans, but it does not allow vertices that are common to two or more strips and fans to be shared.


DrawIndexedPrimitive is generally a bit slower than ExecuteBuffers. The additional cost seems to be in Direct3D� XE "Direct3D" � code, not in the HAL.� XE "HAL" � 


DrawPrimitive is generally a lot slower than the other two APIs because of the redundant transformation and lighting calculations that must be performed due to the lack of shared vertices.


These performance differences may be significantly different for an application that performs its own transformation and lighting.


The resolution,� XE "resolution" � color depth,� XE "color depth" � and full screen options on the 3D� \Relate "3d98.doc!11", "3D" \D2HTargetDefault � test settings tab are honored by these tests. The Direct3D API setting has no effect on these tests.





� XE "3D Features suite" �� XE "suites:3D Features" �3D Features


The 3D Feature suite includes these nine tests:


	Feature/ 1/Stations3A1,N�Feature/ 2/Stations3A1,L�Feature/ 3/Stations3A1,NMN�Feature/ 4/Stations3A1,NML�Feature/ 5/Stations3A1,LMN�Feature/ 6/Stations3A1,LML�Feature/ 7/Stations3A1,N,S�Feature/ 8/Stations3A1,N,F�Feature/ 9/Stations3A1,N,AA


The Stations3A1� \Relate "3d98.doc!33", "Stations3A1" \D2HTargetDefault � scene is drawn using nine different features. The results� XE "results" � from these tests can be used to determine the cost of each feature in isolation. For example, are the mipmap� XE "mipmap" � tests significantly slower than the nearest and linear tests?


The resolution,� XE "resolution" � color depth,� XE "color depth" � full screen, and Direct3D� XE "Direct3D" � API options on the 3D� \Relate "3d98.doc!11", "3D" \D2HTargetDefault � test settings tab are honored by these tests.


� XE "resolution" �� XE "3D Resolution suite" �� XE "suites:3D Resolution" �3D Resolution


The 3D Resolution suite includes these five tests:


	Resolution/ 1/Stations3A1,N,640x480,16bpp�Resolution/ 2/Stations3A1,N,800x600,16bpp�Resolution/ 3/Stations3A1,N,640x480,24bpp�Resolution/ 4/Stations3A1,N,640x480,Window�Resolution/ 5/Stations3A1,N,1024x768,16bpp


The Stations3A1� \Relate "3d98.doc!33", "Stations3A1" \D2HTargetDefault � scene is drawn in five different resolution and color depth� XE "color depth" � settings. The results� XE "results" � from these tests can be used to determine the performance penalty of higher resolutions and color depths.


The Direct3D� XE "Direct3D" � API option on the 3D� \Relate "3d98.doc!11", "3D" \D2HTargetDefault � test settings tab is honored by these tests. The resolution, color depth and full screen options have no effect on these tests.


� XE "3D Texture Size suite" �� XE "suites:3D Texture Size" �3D Texture Size


The 3D Texture Size suite includes these three tests:


	Texture Size/ 1/Stations3A1,N�Texture Size/ 2/Stations3A2,N�Texture Size/ 3/Stations3A2,NMN�Texture Size/ 4/Stations3A3,N�Texture Size/ 5/Stations3A3,NMN


The Stations3Ax scenes� XE "scenes" �� XE "3D WinMark scenes" � in this suite have identical geometries (placement of number of triangles) but use different amounts of textures. The results� XE "results" � from these tests can be used to determine the performance penalty of additional textures.


The resolution,� XE "resolution" � color depth,� XE "color depth" � full screen, and Direct3D� XE "Direct3D" � API options on the 3D� \Relate "3d98.doc!11", "3D" \D2HTargetDefault � test settings tab are honored by these tests.


3D Processing


The 3D Processing suite contains only one test: the 3D Processing Test. This test is used to isolate processor 3D work, which includes large amounts of floating point tasks.  It works best when the hardware overhead is minimized, so use a 3D chipset with a setup engine (such as 3Dfx, Nvidia, Voodoo Graphics, or RNA128).  This offloads more graphics activity to the processor and can provide a reading on how much work the processor performs during the test.


The test uses the HAL and plays the chapel scene with no textures and with flat shading. 


All Tests


The All Tests� XE "All Tests" � suite� XE "suites:All Tests" � runs all of the 3D WinBench 98 tests and returns all results� XE "results" �� \Relate "3d98.doc!6", "results" \D2HTargetDefault � available in 3D WinBench 98 (provided the selected graphics adapter can satisfy the test requirements).


The abbreviations used in some test names are explained here� \Relate "3d98.doc!30", "here" \D2HTargetDefault �. 


Quality/ 1/Flat Shading�Quality/ 2/Gouraud� XE "Gouraud shading" � Shading�Quality/ 3/Dithering� XE "dithering" ��Quality/ 4/Z-buffer� XE "Z-buffer" �� XE "buffering" ��Quality/ 5/Perspective Correction� XE "perspective correction" ��Quality/ 6/Nearest�Quality/ 7/Linear�Quality/ 8/Nearest Mipmap� XE "mipmap" � Nearest�Quality/ 9/Nearest Mipmap Linear� XE "Nearest Mipmap Linear" �� XE "mipmap modes:Nearest Mipmap Linear" �� XE "Mipmap Linear" ��Quality/10/Linear Mipmap Nearest� XE "Mipmap Nearest" �� XE "Linear Mipmap Nearest" �� XE "mipmap modes:Linear Mipmap Nearest" ��Quality/11/Linear Mipmap Linear� XE "Linear Mipmap Linear" �� XE "mipmap modes:Linear Mipmap Linear" ��Quality/12/Modulate Texture Blending�Quality/13/Decal� XE "decal" � Texture Blending�Quality/14/DecalAlpha Texture Blending�Quality/15/ModulateAlpha Texture Blending�Quality/16/Flat Wrap Texture Addressing�Quality/17/Cylindrical Wrap u�Quality/18/Cylindrical Wrap v�Quality/19/Clamp Texture Addressing�Quality/20/Mirror Texture Addressing�Quality/21/Cull� XE "cull" � Counterclockwise�Quality/22/Cull Clockwise�Quality/23/Cull None�Quality/24/Fog� XE "fog" � Vertex Linear�Quality/25/Fog Table� XE "Fog Table" � Linear�Quality/26/Fog Table Exponential�Quality/27/Specular Highlights� XE "Specular Highlights" ��Quality/28/Color Key� XE "color key" �� XE "transparency:color key" � Transparency� XE "transparency" ��Quality/29/Alpha Transparency�Quality/30/Source Alpha� XE "source alpha pixel blending" � Pixel Blending� XE "alpha pixel blending" ��Quality/31/Add Pixel Blending� XE "add pixel blending" ��Quality/32/Mod~ulate Pixel Blending� XE "modulate pixel blending" ��Quality/33/Alpha Vertices�Quality/34/Fog Vertex and Color Key�Quality/35/Fog Vertex and Alpha�Quality/36/Anti-aliasing� XE "anti-aliasing" ��Quality/37/Texture Swapping�Quality/38/Narrow Z Accuracy�Quality/39/Wide Z Accuracy�Quality/40/High Triangle Count�Quality/41/Texture Fidelity�3D WinMark/� XE "WinMark" � 1/Stations2A,N�3D WinMark/ 2/RacetrackA,N,T�3D WinMark/ 3/ChapelA,N�3D WinMark/ 4/IslandsA,N,T,F�3D WinMark/ 5/ChapelA,L�3D WinMark/ 6/IslandsA,L,T�3D WinMark/ 7/RacetrackA,L,T�3D WinMark/ 8/RacetrackB,L,A�3D WinMark/ 9/Stations3A1,L,S�3D WinMark/10/Stations3A2,L�3D WinMark/11/Stations3B,NMN,A�3D WinMark/12/Stations3C,NML,BA�3D WinMark/13/RacetrackC,NML,BAM�3D WinMark/14/IslandsA,NML,T,F�3D WinMark/15/IslandsA,LMN,T�3D WinMark/16/Stations3C,LML,BA�3D WinMark/17/Stations3B,NML,A,AA�3D WinMark/18/IslandsA,LML,T,AA�3D WinMark/19/Stations3A2,NMN�Texture Size/ 1/Stations3A1,N�Texture Size/ 2/Stations3A2,N�Texture Size/ 3/Stations3A2,NMN�Texture Size/ 4/Stations3A3,N�Texture Size/ 5/Stations3A3,NMN�Feature/ 1/Stations3A1,N�Feature/ 2/Stations3A1,L�Feature/ 3/Stations3A1,NMN�Feature/ 4/Stations3A1,NML�Feature/ 5/Stations3A1,LMN�Feature/ 6/Stations3A1,LML�Feature/ 7/Stations3A1,N,S�Feature/ 8/Stations3A1,N,F�Feature/ 9/Stations3A1,N,AA�Resolution/� XE "resolution" � 1/Stations3A1,N,640x480,16bpp�Resolution/ 2/Stations3A1,N,800x600,16bpp�Resolution/ 3/Stations3A1,N,640x480,24bpp�Resolution/ 4/Stations3A1,N,640x480,Window�Resolution/ 5/Stations3A1,N,1024x768,16bpp�API/ 1/Stations3A1,N,Execute buffers�API/ 2/Stations3A1,N,DrawIndexedPrimitive� XE "DrawIndexedPrimitive" ��API/ 3/Stations3A1,N,DrawPrimitive� XE "DrawPrimitive" �(Strips)�3D Processing Test�Triangle/640x480x8, Flat�Triangle/640x480x16, Flat�Triangle/640x480x16, Gouraud�Triangle/640x480x16, Gouraud,N�Triangle/640x480x16, Gouraud,L�Triangle/640x480x16, Gouraud,NML�Triangle/640x480x8, Z,Flat�Triangle/640x480x16, Z,Flat�Triangle/640x480x16, Z,Gouraud�Triangle/640x480x16, Z,Gouraud,N�Triangle/640x480x16, Z,Gouraud,L�Triangle/640x480x16, Z,Gouraud,NML�Triangle/640x480x16, Z,Gouraud,D,N�Triangle/640x480x16, Z,Gouraud,S,N�Triangle/640x480x16, Z,Gouraud,Fv,N�Triangle/640x480x16, Z,Gouraud,D,S,Fv,N�Triangle/640x480x16, Z,Gouraud,D,S,Fv,L�Triangle/640x480x16, Z,Gouraud,D,S,Fv,NML�Z-Buffer Clear





Related Topics:


Other performance suites� \Relate "3d98.doc!34", "Other performance suites" \D2HTargetDefault �


The three main suites� \Relate "3d98.doc!24", "The three main suites" \D2HTargetDefault �


About the benchmark� \Relate "3d98.doc!5", "About the benchmark" \D2HTargetDefault �


About the tests� \Relate "3d98.doc!23", "About the tests" \D2HTargetDefault �


About the results� \Relate "3d98.doc!6", "About the results" \D2HTargetDefault �











�
Technical Support


Troubleshooting 3D WinBench 98 problems� \ALink (techsupp) �


� XE "troubleshooting" �If you have problems running 3D 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 3D WinBench 98 Technical Support.


� XE "HAL" �� XE "Direct3D" �Known Direct3D HAL problems� \ALink (techsupp) �


� XE "troubleshooting:known HAL problems" �As of this release of the benchmark, the following is a list of known problems in various Direct3D HAL� XE "HAL:known implementation problems" � (Hardware Abstraction Layer) implementations. Contact your display adapter vendor for updated drivers if you experience these problems.


Two mipmap� XE "mipmap" � implementations are common: per pixel and per triangle. Per pixel mipmapping is better than per triangle mipmapping. 


Many adapters that implement mipmaps do not use consistent mipmap boundaries across the height of the quality test's rectangular object. 


Lots of adapters still can't do fog� XE "fog" � vertex and color key� XE "color key" �� XE "transparency:color key" � or alpha� XE "alpha" �� XE "transparency:alpha" �.


Fog table� XE "Fog Table" � implementation will vary. Accept the implementation as long as some fog appears. Standards for fog are confusing and conflicting at this time.


Some cards implement monochrome specular highlights� XE "Specular Highlights" � instead of full RGB� XE "RGB software emulator" � highlights. The Specular Highlights quality test will show a white highlight instead of a yellow highlight on these adapters. Pass the adapters, but supply a comment if monochromatic highlights are used. 


PowerVR� XE "PowerVR" � problems:


Texture swapping will fail. This will cause failures in the 3D WinMark/10/Stations3A2,L� XE "WinMark" � and 3D WinMark/19/Stations3A2,NMN tests when they are run. The adapter cannot swap textures during a frame, limiting a frame to a total of 3.5MB of textures. These two WinMark tests exceed these limits. 


Depending on the driver version, the adapter may not display all triangles in some of the scenes.� XE "scenes" �� XE "3D WinMark scenes" � There are driver/adapter limits to the total number of triangles in a frame. Fail tests� \Relate "3d98.doc!57", "Fail tests" \D2HTargetDefault � that do not draw all triangles using CTRL and F.


Fog table exponential will work, but fog vertex and fog table linear will not.


The status line will be filtered in Linear mode tests because the adapter must use the same filtering� XE "filtering" � modes on all triangles in a frame.


Nearest Mipmap Nearest� XE "Nearest Mipmap Nearest" �� XE "mipmap modes:Nearest Mipmap Nearest" �� XE "Mipmap Nearest" � does not work. It is implemented as Linear Mipmap Nearest.� XE "Linear Mipmap Nearest" �� XE "mipmap modes:Linear Mipmap Nearest" � Fail it. Nearest Mipmap Linear� XE "Nearest Mipmap Linear" �� XE "mipmap modes:Nearest Mipmap Linear" �� XE "Mipmap Linear" � and Linear Mipmap Nearest will work.


Gouraud� XE "Gouraud shading" � shading uses a monochromatic color model instead of a full RGB color model. The Gouraud and Dithering� XE "dithering" � Quality will use shades of pink instead of a rainbow or red, green and blue colors. 





Memory requirements for 2D and 3D applications� \ALink (techsupp) �


� XE "memory requirements for 2D and 3D applications" �� XE "troubleshooting:memory requirements for 3D capabilities" �The charts attached to the following links describe the amount of memory needed to accomplish specific 2D and 3D capabilities. 


If you're having trouble getting a particular feature (such as textures or Z-buffering� XE "Z-buffer" �� XE "buffering" �) working on your system, check the computer's graphics RAM amount against these charts. Each chart indicates whether more RAM is needed to make a specific capability work.


Example


Say you're testing a system with 4MB of graphics RAM at 1024x768 with 24 bpp color. You find that none of the benchmark's Z-buffer� XE "Z-buffer" �� XE "buffering" � tests are working properly. Before you start cursing the benchmark, check the chart for systems running at 1024x768 with 24 bpp color. The chart tells you that, at that resolution� XE "resolution" � and color depth,� XE "color depth" � Z-buffering simply isn't available. To achieve Z-buffering, you'll need to up the graphics RAM to 8MB.


All charts for these topics are courtesy of and copyrighted by Hercules Computer Technology, Inc. We thank Hercules for letting us reproduce them here.


Warning! Many of these charts are quite large. You may need to adjust your monitor or printer setup to display and print them adequately. 


640x480 16 bit


Chart courtesy Hercules Computer Technology, Inc.
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800x600 16 bit


Chart courtesy Hercules Computer Technology, Inc.
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800x600 24 bit


Chart courtesy Hercules Computer Technology, Inc.


{bmc memory\line_3.bmp}


1024x768 16 bit


Chart courtesy Hercules Computer Technology, Inc.
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1024x768 24 bit


Chart courtesy Hercules Computer Technology, Inc.
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1280x1024 16 bit


Chart courtesy Hercules Computer Technology, Inc.
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Full chart


Chart courtesy Hercules Computer Technology, Inc.


{bmc memory\all_diff.bmp}








Tech Support Checklist� \ALink (techsupp) �


� XE "Tech Support Checklist" �� XE "troubleshooting" �Before you contact ZDBOp with a question, try these suggestions first.


Are you using the most recent graphics driver?


� XE "troubleshooting" �Are you using the latest graphics driver from the vendor? The majority of problems reported to us can be traced directly to not using the most recent drivers. 


3Dfx-based adapters


� XE "troubleshooting" �If you're using a 3Dfx-based add-on board, then change the DirectDraw Hardware on the 3D� \Relate "3d98.doc!11", "3D" \D2HTargetDefault � and Triangles� \Relate "3d98.doc!51", "Triangles" \D2HTargetDefault �� XE "Triangles test settings" �� XE "test settings:Triangles" � tabs in the test settings dialog to reflect the 3Dfx Driver. (On first startup, 3D WinBench informs you of this setting and defaults to the 3Dfx driver. )


Error in TRSRun COM interface


� XE "troubleshooting" �You may see this error:


Access violation.


Try the test again. If the error persists, please contact the Ziff-Davis Benchmark Operation and report it.


For ZDBOP use: The error 0x14c2 occurred in the TRSRun COM interface.


The problem is usually caused by a GPF with the video driver. You should contact the manufacturer of the graphics adapter for an updated driver that works with 3D WinBench 98.


Tests finish with no result


� XE "troubleshooting" �If the tests finish with No Result, you should check the 3D� \Relate "3d98.doc!11", "3D" \D2HTargetDefault � tab of the Test Settings dialog to ensure that the Page Flipping� XE "Page Flipping" � option is not set to "Double Buffer� XE "double buffer" �� XE "buffering" � with no result. Quality Mode."





Canceling a running test� \ALink (techsupp) �


� XE "troubleshooting" �Press the Esc key to stop any running test and display the Abort/Retry/Ignore� \Relate "Abort/Retry/Ignore" \D2HHelpMacro ||WinHlp40||JI(`zdbui32.hlp',`Abort.Retry.Ignore') � dialog box.� XE "tests:failing a test" �� XE "tests:cancelling" �


During a 3D WinMark performance test, if the adapter isn't performing properly, press Ctrl + F to automatically fail the test. (To fail a test, the test must be running.) The benchmark will display a dialog box asking you to type in an explanation of why you failed the test. After you press OK at this dialog, the Abort/Retry/Ignore dialog box is displayed.� XE "failing a test" �





Optional: A suggested testing procedure


Apart from requiring you to run the Quality tests before running any performance tests, you're free to run the benchmark and conduct your testing as you please.


However, if you'd like an example of one approach to testing that demonstrates some good benchmarking habits (rebooting between runs, running the same suite of tests twice, saving results� XE "results" � after each run), then try running the sample batch file� XE "batch file" � included with 3D WinBench 98� XE "3D WinBench 98:suggested testing procedure" �.


The batch file, "3D WinBench 98 - 1. Sample Run," is in the Ziff-Davis Benchmarks program group. Simple double-click on it to run it.


Although the batch file handles lots of things for you, you do need to sit with the benchmark in Step 2 to fill out the Basic Info dialog box and to complete the 3D Quality� XE "3D Quality suite" �� XE "suites:3D Quality" � suite. You should also monitor the test in case there are any problems.


The following topics describe what the batch file is doing and some additional tasks you need to perform after the batch file is over.


� XE "batch file" �Batch file: Step 1


� Autotext prcarrow.bmp ���At this stage, the batch file:


Changes the desktop display settings to 1024x768 16 bpp.


Reboots the system.


� XE "batch file" �Batch file: Step 2


� Autotext prcarrow.bmp ���At this stage, the batch file:


1.	Asks you to fill in the Basic Info� \Relate "Basic Info" \D2HHelpMacro ||WinHlp40||JI(`zdbui32.hlp',`EditingBasicInfo') � used to distinguish records in the results� XE "results" � file. 


	Supply the name of the system or display adapter in the Description and a number identifying the system in the PIN. Click the System Info button and correct any system information fields that the benchmark incorrectly determined or could not determine.


2.	Runs the Quality tests. 


	Watch each clip carefully. 


Answer Yes if the capability is implemented in a reasonable manner. 


Answer No if the capability is not implemented or is implemented very poorly. If it is implemented poorly, be sure to include a comment indicating what the problem is.


3.	Saves the quality results in the results file \ZDBENCH\RESULTS\3D.ZTD and the .XLS file \ZDBENCH\RESULTS\3DQUALITY.XLS.


4.	Reboots the system.


� XE "batch file" �Batch file: Step 3


� Autotext prcarrow.bmp ���At this stage, the batch file:


1.	Runs all of the performance tests, including the 3D WinMark� XE "WinMark" � 98� XE "3D WinMark 98" �� XE "results:3D WinMark 98" � and other scene inspection tests, and the triangle inspection tests. 


	The tests will run at 640x480/16 bpp/full screen mode/execute buffers/ front buffer� XE "front buffer" �� XE "buffering" � drawing mode. Normally, the tests will not require any interaction unless an error occurs. However, you should watch the 3D WinMark tests (they run first) for obvious flaws.


	If any of the tests are not working correctly, press CTRL and F (for Fail� XE "failing a test" �� XE "tests:failing a performance test" �� XE "3D WinMark suite:failing a test" �). The test will terminate and the benchmark will ask you for a comment describing the failure. You can then retry the test, abort all of the tests, or ignore the test and continue. 


	Failures to watch for include: On PowerVR-based� XE "PowerVR" � adapters, watch the Chapel, Islands, and Stations3 tests. If you see smeared objects in the foreground or missing backgrounds, the adapter's triangle limit has been exceeded. Fail the test using CTRL + F.


2.	Saves the 640x480 performance results� XE "results" � in the results file \ZDBENCH\RESULTS\3D.ZTD and the .XLS file \ZDBENCH\RESULTS\3DPERF640.XLS.


3.	Reboots the system.


� XE "batch file" �Batch file: Step 4


� Autotext prcarrow.bmp ���At this stage, the batch file:


1.	Runs the 3D WinMark� XE "WinMark" � 98� XE "3D WinMark 98" �� XE "results:3D WinMark 98" � tests again at 640x480/16 bpp/full screen/using execute buffers/front buffer� XE "front buffer" �� XE "buffering" � drawing mode. 


	Use these results� XE "results" � to verify that the results are repeatable.


2.	Saves the second 640x480 performance results in the results file \ZDBENCH\RESULTS\3D.ZTD and the .XLS file \ZDBENCH\RESULTS\3DWM640.XLS.


3.	Reboots the system.


� XE "batch file" �Batch file: Step 5


� Autotext prcarrow.bmp ���At this stage, the batch file:


1.	Runs the 3D WinMark� XE "WinMark" � 98� XE "3D WinMark 98" �� XE "results:3D WinMark 98" � tests at 800x600/16 bpp/full screen/using execute buffers/front buffer� XE "front buffer" �� XE "buffering" � drawing mode. 


	Compare these results� XE "results" � to the 640x480 results to see how performance drops off as the resolution� XE "resolution" � is increased.


2.	Saves the 800x600 performance results in the results file \ZDBENCH\RESULTS\3D.ZTD and the XLS file \ZDBENCH\RESULTS\3DWM800.XLS.


3.	The batch file ends.


� XE "results" �� XE "batch file" �You: Run the "Package Sample Results" batch file


Run the installed batch file "3D WinBench 98 - 2. Package Sample Results" to collect into one compressed file all of the results saved during the batch file's execution and the quality test screen captures. 


After the packaging batch file finishes, the file \ZDBENCH\RESULTS\3D.ZDZ will contain the results and screen captures. Save it!


(The 3D.ZDZ file uses a ZDBOp-proprietary compression format. Use \ZDBENCH\3DWB98\ZDBUNZIP.EXE to extract files from 3D.ZDZ.)


� XE "results" �What's in the sample results file


The 3D.ZTD database will have four records. All of the records should have the same Description and PIN. The four records will be distinguished by the VARIANTs as follows:


VARIANT1 (type of tests)�
QUALITY or PERF or WINMARK� XE "WinMark" ��
�
VARIANT2 (resolution� XE "resolution" �)�
640 or 800�
�
VARIANT3 (run number)�
1 or 2�
�
You can use the Results Viewer� \Relate "Results Viewer" \D2HHelpMacro ||WinHlp40||JumpID(`zddbview.hlp',`QuickClicks.ResultsViewer') � to examine the results, merge the results into another database, or select a set of results and export them to an Excel spreadsheet.


The 3D Quality� XE "3D Quality suite" �� XE "suites:3D Quality" � test screen captures are an important audit trail you can use to justify your 3D Quality test failures at a later date to a vendor. Don't lose them!








�
� XE "results" �3D WinBench 98 results


� XE "results" �How 3D WinBench 98 reports results


3D WinBench 98� XE "3D WinBench 98:results it returns" � reports its results in different units, depending on the tests you run. For all results, bigger numbers are better.


This type of test:�
Produces results with this unit of measurement:�
�
Quality�
For each Direct3D� XE "Direct3D" � capability, either Capable, NotCapable, or Incorrect�
�
3D WinMark� XE "WinMark" � 98� XE "3D WinMark 98" �� XE "results:3D WinMark 98" ��
Unitless result�
�
Individual 3D WinMark tests�
Frames/Sec�
�
Triangle Inspection tests�
Millions of Pixels/Second, Number of Triangles/Second�
�
Processor test�
Unitless�
�
See Also:


3D Quality � XE "3D Quality suite" �� XE "suites:3D Quality" �results� \Relate "3d98.doc!10", "3D Quality results" \D2HTargetDefault �


Calculating the 3D WinMark 98 result� \Relate "3d98.doc!56", "Calculating the 3D WinMark 98 result" \D2HTargetDefault �


Triangle test results� \Relate "3d98.doc!15", "Triangle test results" \D2HTargetDefault �


Bigger marks mean better performance: comparing 3D WinBench 98 results� \Relate "3d98.doc!58", "Bigger marks mean better performance: comparing 3D WinBench 98 results" \D2HTargetDefault �








� XE "results" �Bigger marks mean better performance: comparing 3D WinBench 98 results


When you first look at 3D WinBench 98's results, the numbers may seem a little overwhelming. The most important thing to remember, however, is that with WinBench 98's Mark results, bigger numbers mean better performance.


See the Results Viewer� \Relate "Results Viewer" \D2HHelpMacro ||WinHlp40||JumpID(`zddbview.hlp',`QuickClicks.ResultsViewer') � help file for more information on viewing and working with results.


Making sure a comparison is valid


After you've run 3D WinBench 98, you'll want to use its results� XE "results" � to judge the test system's 3D graphics performance. You should, however, remember a few very important details before you begin making any comparisons:


1.	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 system information at the time you ran 3D WinBench 98, you can view the System Info� \Relate "System Info" \D2HHelpMacro ||WinHlp40||JI(`zdbui32.hlp',`QuickClicks.SystemInfo') � dialog box. From the Edit menu, select System Info.


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


3.	Remember that there is a difference between performance and quality. A good performance score that includes flashing or dropped triangles sacrifices display quality. Keep the performance/quality tradeoff in mind as you conduct your tests.


� XE "results" �Finding comparison results


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


Using on-line services


If you have a modem and some sort of communications software, you can access ZDNet™/World Wide Web Edition (http://www.zdnet.com� \Relate "http://www.zdnet.com" \D2HHelpMacro ||WinHlp40||ExecFile(`http://www.zdnet.com',`',1,`') �). 


Using the ZDNet web site, you can discuss benchmark results� XE "results" � with other testers 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 results� XE "results" � in Ziff-Davis publications. Many ZD publications provide PC reviews that include 3D 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


The license agreement� \Relate "3d98.doc!4", "license agreement" \D2HTargetDefault � requires you to include certain information about a PC with any benchmark results you publish. If you publish a PC’s 3D WinBench 98 results, you would need to say something similar to:


	This test was performed without independent verification by Ziff-Davis and Ziff-Davis makes no representations or warranties as to the result of the test. All products used in the test were shipping versions available to the general public. ��Ziff-Davis’ 3D WinBench® 98 Version 1.0 achieved a 3D WinMark™� XE "WinMark" � 98 overall score of X. ��The test PC used 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. ��The test PC used XYZ Corp. XYZ Graphics adapter with 2MB VRAM with XYZ.DRV version 1.1 driver, 800 by 600 pixels with 16 bpp colors, a refresh rate of 72 Hz, and DirectX™� XE "DirectX" � version 5.0��The 3D test settings� XE "3D test settings" �� XE "test settings:3D" � tab settings were Direct3D™� XE "Direct3D" � HAL,� XE "HAL" � MMX™� XE "MMX" � Emulation,� XE "emulator" � Front Buffer� XE "front buffer" �� XE "buffering" � with a result, 640 by 480 pixels, 16-bit color, Full Screen, Execute buffers.��The test PC also used Microsoft Windows 95� XE "Windows 95" � OSR2, the system disk cache using all available memory, and disk compression utility ABC version 1.0 enabled. ��The results of the 3D WinBench  98 3D Quality� XE "3D Quality suite" �� XE "suites:3D Quality" � suite are available to the public at http://www.seemyscores.com.


	WinBench® is a registered trademark and 3D WinBench™ and WinMark™ are trademarks of Ziff-Davis Inc. in the U.S. and other countries.


You can find most of this information in 3D WinBench 98's System Info window.


�
Glossary of Terms�\GLOSS�


AGP


Advanced Graphics Port


A technology that uses system RAM to augment RAM on the graphics adapter. AGP requires its own bus. Somewhat slower than using real graphics RAM, as the data must be sent over the bus.


alpha


A texture's color property (RGB) can include a special channel per texel, called the alpha channel, that controls whether the color is transparent (so, ARGB).


Alpha pixel blending is a hardware technique that supports true transparency and translucency by blending the values of a source pixel and destination pixel, allowing for more sophisticated effects. For example, in a car-driving scene, the blue tint on a windshield would mod~ulate the colors of the sky and landscape beyond. Most games use alpha blending for lighting scenes.


ambient


Light that comes from all directions but from no distinct source. It lights every object in a scene with equal intensity.


API


Application Program Interface. A set of resources and protocols programmers can use to create various user-interface features (such as pull-down menus), making it easier for programs to conform to operating system standards.


back buffer


A hidden area to which the system assembles a scene's objects while the front buffer displays the current visible images and scene.


bilinear filtering


A texture-mapping technique that averages the colors of surrounding texels to determine the texture color. This process can reduce blockiness when a texture is zoomed in and reduces speckling when it is zoomed out. Also called "linear."


decal


A blend technique where the triangle color at each vertex is strictly the color of the texture; the triangle's color doesn't alter the texture's color.


Direct3D


"An API that provides high- and low-level APIs for software developers and a hardware abstraction layer that interfaces with drivers written by 3D chip vendors…Direct3D also provides software emulation of 3D functions, querying the graphics chip set to determine its capabilities. " (PC Magazine) 


directional


A light source that appears to light all objects with equal strength, as if from an infinite distance with some direction. Usually used to simulate a distant light source (like the sun). 


DirectX


"A set of Windows OS extensions housing several APIs (such as DirectDraw and Direct3D) that let application developers fully exploit display hardware capabilities." (PC Magazine)


dithering


A process that varies the arrangements of color pixels to give the impression of a new color. The WinMark tests use dithering if it's available; you can enable it on the User Scene� \Relate "3d98.doc!53", "User Scene" \D2HTargetDefault � test settings tab.


DrawIndexedPrimitive


The interface most game developers will be using. A Direct3D drawing interface that allows developers to change textures, lighting, etc. on the fly, instead of specifying these features before drawing, as in ExecuteBuffers. 


Different from DrawPrimitive in that it transforms an array of vertices and doesn't allow the use of triangle strips and fans, as ExecuteBuffers does.


See also 3D� \Relate "3d98.doc!11", "3D" \D2HTargetDefault � test settings tab, and 3D API� \Relate "3d98.doc!39", "3D API" \D2HTargetDefault �


DrawPrimitive


The interface most game developers will be using. A Direct3D drawing interface that allows developers to change textures, lighting, etc. on the fly, instead of specifying these features before drawing, as in ExecuteBuffers. 


Slower than DrawIndexedPrimitive because vertices cannot be shared between strips and fans.


See also DrawIndexedPrimitive, 3D� \Relate "3d98.doc!11", "3D" \D2HTargetDefault � test settings tab, and 3D API� \Relate "3d98.doc!39", "3D API" \D2HTargetDefault �.


ExecuteBuffers


In DirectX 3.0, this was the only interface developers could use to draw images to the screen. Although slightly faster than the DrawPrimitive settings, ExecuteBuffers was harder for developers to use and is now a "legacy" interface that Microsoft maintains for compatibility only. Microsoft now encourages developers to use the relatively easier DrawPrimitive modes.


In execute buffer mode, the developer has to create all of the points and vertices and stuff them into a buffer before drawing the image onscreen. While this can be faster than drawing "on the fly," as the DrawPrimitive commands enable you to do, it could also introduce errors if you stuff something into the buffer that overwrites other data.


See also DrawIndexedPrimitive, 3D� \Relate "3d98.doc!11", "3D" \D2HTargetDefault � test settings tab, and 3D API� \Relate "3d98.doc!39", "3D API" \D2HTargetDefault �.


flashing


During the WinMark performance tests, objects are drawn and then obscured on the front buffer, causing the object to flash.


flat


The most basic shading technique, where the entire triangle consists of the same color. Can cause blockiness in an image because there's no blending of colors.


front buffer


Usually, this is what displays the currently visible frame after it's been completely assembled in the back buffer. 


Gouraud


A shading process that calculates the shading and color of a triangle or polygon's vertices and then interpolates that shading across the whole shape. This is the preferred shading for most Direct3D objects.


HAL


Hardware Abstraction Layer. The display adapter's device driver that implements Direct3D functions using the display adapter's hardware. 


HEL


Hardware Emulation Layer. Part of DirectX that provides software emulation of features the hardware doesn't support. 


Immediate Mode


Part of the Direct3D API that allows a programmer low-level access to a hardware graphics accelerator's 3D capabilities. A characteristic of Immediate Mode programs is that they must use triangles to draw their shapes and they must manage the geometry of a scene.


linear


A texture-mapping technique that averages the colors of surrounding texels to determine the texture color. This process can reduce blockiness when a texture is zoomed in and reduces speckling when it is zoomed out. Also called "bilinear filtering."


mipmap


A process that stores in memory multiple copies of a textured bitmap at various resolutions, allowing the texture to appear smooth when the camera moves closer to or away from a surface. You'd see a high-resolution image when close to an object, for example, and a lower-resolution image when you move farther away from the object.


The word derives, not from millions of instructions, but from multum in parvam, or many in few.


modulate


A blend technique where the triangle's vertex colors and the texture colors are multiplied together. The blending occurs before lighting is added. 3D WinMark and triangle tests use this blend type.


See also texture blending and pixel blending.


nearest


A simple texture-mapping technique that places texels on a textured object. It uses the nearest texel as a basis for determining color. Can result in blocky looking graphics. Also called "point-sampling."


parallel point


A light source that lights all objects equally in parallel directions. Think of it as a lighthouse with two lights shining in opposite directions, equally illuminating the landscape. Only triangles facing the light source are lit.


perspective correction


A process that correctly alters textured triangles in a scene to lend the impression that the triangles' vertices are at different distances from the viewer (that is, the triangle has perspective).


pipeline


A series of stages that produces and displays a 3D image. The first stage, transformations, creates the object in 3D space and maps it to a 2D screen. The second stage adds lighting to the object. The computer's CPU typically performs the work of these two stages.


The third stage, rendering, colors and shades the polygons with the appropriate textures. A graphics chip of some kind typically handles this stage's computations. 


pixel blending


A method of  blending the current pixel with the pixel already in the frame buffer to produce the output pixel. 


The following definitions use Rsrc, Gsrc, Bsrc, and Asrc to represent the red, green, blue and alpha components of the current pixel (src=source) and Rdest, Gdest, Bdest, Adest to represent these values for the pixel in the frame buffer (dest=destination).  


Source Alpha pixel blending


The alpha value of the current pixel controls the pixel blending. Output is (Rsrc * Asrc + Rdest  * (1 - Asrc), Gsrc * Asrc + Gdest  * (1 - Asrc), Bsrc * Asrc + Bdest * (1 - Asrc))


Add pixel blending 


The current pixel is added to the pixel in the frame buffer.  Output is (Rsrc + Rdest, Gsrc + Gdest, Bsrc + Bdest).


Modulate Pixel Blending


The pixel in the frame buffer  is multiplied by the current pixel. Output is (Rsrc * Rdest, Gsrc * Gdest, Bsrc * Bdest).


point


A light source radiating from a po~int that shines equally in all directions, as a bare light bulb in a room.


point sampled


See nearest.


specular highlights


A lighting characteristic that determines how light should reflect off of an object. Specular reflections are typically white and can move around on an object based on the camera's position.


spot


A light source that's similar to point, but instead of radiating in all directions, its beam is shaped like a cone (similar to a flashlight beam). Only objects within the cone are lit.


texel


Stands for "texture element," a pixel that is specifically in a texture map.


texture mapping


Overlaying a 3D object with a bitmap pattern or picture, making the object look realistic. 


texture blending


A method for combining the color from the texture map (see texture mapping) for a polygon with the polygon's non-textured color.  The most common technique is modulate, where the colors of the texture map are multiplied with the non-textured color.


From the DirectX 5 documentation: "The technique of combining the colors of a texture with the colors of the surface to which the texture is applied."


trilinear filtering


Filters (averages) the results of bilinear filtering within two mipmaps. 


vertex


The po~int in 3D space where two sides of a triangle meet.


Z-buffer


A memory buffer that stores the depth of all pixels in a scene. The Z-buffer determines which triangle of many overlapping triangles is closest to the viewer.
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